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RESUMO

Macradenia R.Br. pertence a subfamilia Epidendroideae de Orchidaceae posicionada na tribo
Cymbidieae, subtribo Oncidiinae. Atualmente, inclui oito espécies distribuidas na regido
Neotropical, desde o sul da Flérida até o Paraguai. Este género caracteriza-se por apresentar o
clinédndrio bem desenvolvido e o rostelo proeminente, com uma antera alongada situada no dorso da
coluna. O presente trabalho teve como objetivos realizar a revisdo taxondmica de Macradenia a fim
de esclarecer a delimitacdo genérica e circunscrever suas espécies, juntamente com o estudo
filogenético para testar seu monofiletismo e analisar relagdo entre suas especies. A revisdo
taxonémica foi baseada na analise de mais de 110 materiais de herbarios nanionais e estrangeiros e
de materiais obtidos durante as expedicdes de coleta. S&o reconhecidas oito espécies de
Macradenia, as quais foram separadas principalmente com base no nimero de calos do labelo,
forma dos lobos laterais do labelo, além da forma e tamanho do clinandrio e coloragéo das flores.
Foram propostos a sinonimizacdo de cinco taxons, 10 lectotipificacbes e a exclusdo de dez
bindbmios, reconhecendo para Macradenia. A hipdtese filogenética baseada nas sequéncias de dados
do DNA nuclear (ITS) e plastidial (trnL-F e matK) de cinco tdxons de Macradenia e cinco taxons
adicionais de Oncidiinae confirmaram o monofiletismo de Macradenia, entretanto, as relacGes entre
as espécies precisam ser melhor analisadas com a insercdo de mais marcadores moleuclares.Durante
esta revisao, Macradenia grandiflora uma nova espécie para a ciéncia, foi descrita e ilustrada. Além
disso, foi dada uma atencdo especial a todas as espécies de Macradenia descritas por Jodo Barbosa
Rodrigues, onde foram designados lectétipos, feitas sinonimizacdes com outras espécies e a
exclusdo de um binémio. E finalmente apresenta-se um guia fotografico das espécies de

Macradenia incluindo as oito espécies.

Palavras-chave: Cymbidieae, Clinandrio, Neotropical, Oncidiinae, Orquideas.
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ABSTRACT

Macradenia R.Br. belongs to the Epidendroideae subfamily of Orchidcaeae within the Cymbidieae
tribe, Oncidiinae subtribe. Currently, the genus includes eight species distributed throughout the
Neotropics, from southern Florida to Paraguay. Macradenia is characterized by its well developed
clinandrium and prominent rostellum with an elongated anther located at the back of the column.
We aimed with this study to carry out the taxonomic revision of Macradenia, in order to clarify the
delimitation of the genus and the circumscription of its species, along with a phylogenetic study to
test its monophyly and analyze the relationship among its species. The taxonomic revision was
based on the analysis of more than 110 vouchers from Brazilian and international maintain herbaria,
and collections obtained during field trips. Were recognize eight species of Macradenia, which
were separated mainly by the number of calli in the lip, shape of the lip lateral lobes, shape and size
of the clinandrium, and flower color. Were propose the synonymization of five taxa, 10
lectotypifications, and the exclusion of ten binomial. The phylogenetic hypothesis, based on nuclear
(ITS) and chloroplast (trnL-F and matK) markers, using five taxa of Macradenia and five
additional taxa of Oncidiinae, confirmed the monophyly of the genus. However, the relationships
among the species need to be better analyzed with the use of additional markers. During this
revision, Macradenia grandiflora a new species was described and illustrated. Furthermore, we
gave especial attention to all species of Macradenia described by Jodo Barbosa Rodrigues,
designating lectotypes, new synonymys species and excluding a binomial. Finally, we present a

photo guide of species of Macradenia including the eight species.

Keywords: Cymbidieae, Clinandrium, Neotropical, Oncidiinae, Orchids.
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ORGANIZACAO DA TESE

No presente trabalho sera apresentado, inicialmente, o item Introducéo Geral, que tratard o
cenario atual do objeto de estudo, passando por uma breve caracterizacdo da familia Orchidaceae e
suas subfamilias, da tribo Cymbidieae, da subtribo Oncidiinae e, por Gltimo, do género Macradenia,
tracando seu histérico taxondmico e, logo em seguida serdo apresentados 0s objetivos. A esses
itens, seguirdo mais cinco capitulos apresentados em forma de artigos cientificos, os quais estdo
formatados de acordo com as revistas a que foram publicados, submetidos ou a que se pretende

submeté-los, sendo estes:

Capitulo I - Reviséo taxondmica do género Macradenia R.Br. (Oncidiinae — Orchidaceae).
Este capitulo traz o tratamento taxondmico para as espécies de Macradenia, apresentando
uma chave de identificacdo para as espécies, que sao apresentadas em ordem alfabética, seguidas
da descricdo morfoldgica, lista de material examinado, dados de distribuicdo geogréfica,
comentarios sobre a biologia e taxonomia, além de ilustracdes em nanquim, fotos e um mapa que
aponta a area de ocorréncia das mesmas. Também sdo tratados quando pertinentes, questdes

nomenclaturais dos taxons de Macradenia, bem como, taxons relacionados.

Capitulo Il - Filogenia do género Macradenia R.Br. (Oncidiinae — Orchidaceae).

Neste capitulo sdo apresentados os dados obtidos através da analise molecular do género
Macradenia, utilizando trés regides de DNA (trnL-F e MatK plastidiais e ITS nuclear), propondo
uma hipotese filogenética para o género, demonstrando o posicionamento das espécies utilizadas e a

comprovacdo do seu monofilestismo.
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Capitulo 111 - Macradenia grandiflora (Cymbidieae; Epidendroideae; Orchidaceae), a new
species from southeastern Brazil.

Neste capitulo € apresentada uma nova espécie para a ciéncia. Macradenia grandiflora foi

descrita a partir de uma material coletado no Parque Estadual do Rio Doce, Minas Gerais. E

préxima de M. lutescens por apresentar labelo com ambito orbicular ou suborbicular, entretanto se

diferem no tamanho das plantas e no namero de calos do labelo. O mesmo ja enconta-se publicado

na revista Phytotaxa (Koch et al. 2015).

Capitulo 1V - Taxonomic notes on species of Macradenia R.Br. described by Jodo Barbosa
Rodrigues

Neste capitulo foram tratadas as quatro espécies de Macradenia descritas por Jodo Barbosa
Rodrigues, sendo: M. delicatula e M. regnelli em 1882 e M. paraensis e M. rubescens em 1887.
Para estas especies foi necessaria a escolha de lectétipos, com excecdo de M. regnelli que tem um
is6tipo depositado em P. Das quatro espécies, apenas M. paraensis continua valida, M. rubescens
foi sinonimizada com M. surinamensis, M. regnelli sinonimizada com Warmingia eugenii e M.
delicatula € um nomen nudum por ndo ter material tipo e nem ilustracdo. Este capitulo ja encontra-

se aceito na revista Taxon.

Capitulo V — Guia Fotografico no modelo The Field Museum para as espécies de Macradenia
R.Br.

O guia apresentado neste capitulo é composto por fotos de todas as espécies de
Macradenia, demonstrando as variacGes nas coloracbes e formas das pecas florais, detalhes de
inflorescéncias, pseudobulbos e frutos. Apenas M. grandiflora foi representada por uma ilustracéo
das pecas florais distendidas e detalhe do labelo, pois foi descrita a partir de material herborizado e
até o momento, ndo foram obtidas imagens da mesma. Este guia serd submetido assim que o

capitulo anterior for publicado.
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INTRODUCAO GERAL

Orchidaceae Juss.

Orchidaceae é considerada uma das maiores familias entre as angiospermas,
compreendendo aproximadamente 24.500 especies, distribuidas em cerca de 736 géneros, 22 tribos,
70 subtribos e cinco subfamilias, e esta posicionada na ordem Asparagales (Cameron et al. 1999;
Chase 2005; Dressler 2005; APG 111 2009; Chase et al. 2015). Apresenta distribuicdo cosmopolita,
ndo ocorrendo apenas nas regides eternamente cobertas de neve e nos desertos, e é composta por
plantas terricolas, rupicolas, saxicolas e, principalmente, epifitas.

A familia é caracterizada principalmente por apresentar uma estrutura chamada
ginostémio, que resulta da fuséo dos verticilos reprodutivos. Além disso, apresenta polinias que sao
estruturas decorrentes da agregacédo dos gréos de polen. Suas flores sdo tipicas de monocotiledéneas
(trimeras = 3 sépalas e 3 pétalas) e apresentam uma das pétalas diferenciada, que recebe o nome de
labelo (Figura 1), o qual pode apresentar variacbes na coloracdo, na forma, ornamentacdes,
glandulas oleiferas, projecdes carnosas, tudo para contribuir na atracdo e posicionamento do
polinizador, algumas vezes até, mimetizando fémeas de varias espécies de abelhas e vespas. Outra
caracteristica marcante da familia é a presenca de velame, que é constituido de camadas de células
mortas que circundam as raizes, variando em espessura e composi¢do dependendo do habito das
espécies (Dressler 1993). A funcéo do velame é contribuir com a protecéo das raizes contra choques
mecanicos, ataques de insetos e, principalmente com a absorcdo de nutrientes e prevencdo da
dessecacao.

Como Orchidaceae é constituida por um grande namero de espécies (ca. 24.500), desde
cedo houve a necessidade de tentar agrupar essas espécies para facilitar a sua identificacdo e
classificagdo. Por isso, assim como em muitas outras familias, Orchidaceae foi dividida em

subfamilias, que tém sido tradicionalmente baseadas na analise da morfologia floral, principalmente
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do ginostémio e polinias. Segundo Chase (2005), o nimero de anteras foi a principal caracteristica
listada que culminou com a divisdo da familia em dois grupos, muitas vezes reconhecidos como
subfamilias, aqueles com uma antera fértil formariam o grupo denominado "Monandrae” e com

duas anteras "Diandrae".

Capa da antera
= Sépala dorsal
.--‘.l

Pétala

Cavidade estigmatica " A ‘ Sépala lateral

Calo

Labelo

Figura 1. Pecas florais de Orchidaceae representada por Oncidium baueri Lindl.

Combinando as diversas classificacdes baseadas em dados morfolégicos com as analises
baseadas em dados moleculares, foram estabelecidas cinco subfamilias (Figura 2): Apostasioideae,
Cypripedioideae, Orchidoideae, Vanilloideae e Epidendroideae (Pridgeon et al. 1999; Chase et al.
2015).

Epidendroideae é constituida principalmente por plantas epifitas, mas também possui
terricolas e rupicolas. E caracterizada por possuir inflorescéncia lateral ou terminal, um Unico

estame fértil, antera geralmente incumbente e duas, quatro, seis ou oito polinias, geralmente com
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apéndices e a flores apresentam morfologia e coloragdo muito variadas (Figura 3 e-f). A coluna
pode apresentar um pé, e o fruto € do tipo capsula. Apresenta distribuicdo cosmopolita e € a maior e
mais derivada subfamilia de Orchidaceae, com cerca de 18.000 espécies distribuidas em 650
géneros. Inclui 16 subtribos, sendo Epidendreae a maior delas (Dressler 1993, Pridgeon et al. 1999).

O grande nimero de ornamentacdes e adaptacdes das espécies de Orchidaceae ao meio em
que vivem tornam a familia muito diversificada e amplamente distribuida; a maioria dos taxons, no
entanto, estd concentrada na regido Neotropical, tendo como paises mais representativos em
nameros de espécies a Colémbia, com 3.000 espécies, o Equador com 2.500 (Pabst & Dungs 1975,
1977) e o Brasil, onde, de acordo com as estatisticas mais recentes, encontra-se representada por
2.449 espécies e 240 géneros, com ocorréncia em todos os estados, sendo os da regido sudeste, mais

ricos e com alta porcentagem de endemismo (Barros et al. 2015).
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Figura 2. Relacdo filogenética entre as cinco subfamilias de Orchidaceae. Extraido e adaptado de

Chase et al. (2015).
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Figura 3. Representantes das subfamilias de Orchidaceae. a) Apostasia wallichii R.Br.
(Apostasioideae), extraida de:<http://ziva.avcr.cz/2013-3/apostasioideae-nejtajemnejsi-podceled-
orchideji.html>; b) Vanilla labellopapillata A.K. Koch et al. (Vanillioideae); c) Selenipedium
isabelianum Barb.Rodr. (Cypripedioideae); d) Tropidia polystachya (Sw.) Ames (Orchidioideae); e)
Camaridium ochroleucum Lindl. (Epidendroideae); f) Encyclia caximboensis L.C. Menezes

(Epidendroideae). Fotos: Ana Kelly Koch.
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A tribo Cymbidieae e a subtribo Oncidiinae Benth.

Cymbidieae é a maior tribo da subfamilia Epidendroideae, sendo composta por 11
subtribos com distribuicdo pantropical (Pridgeon et al. 2009). Esta tribo inclui muitas das epifitas
Neotropicais e uma diversidade inigualavel em recompensas florais e sistemas de polinizacao
(Whitten et al. 2014).

Oncidiinae encontra-se posicionada na subfamilia Epidendroideae e pertence a tribo
Cymbidieae, é composta por 69 géneros e aproximadamente 1.600 espécies restritas ao Neotrdpico,
ocorrendo desde o sul da Florida e norte do México, até as Antilhas, América Central, Peru, Bolivia
e norte da Argentina (Chase 2009; Chase et al. 2015), sendo uma das subtribos que concentra
grande parte das especies mais derivadas em Orchidaceae (Chase et al. 2005; Neubig et al. 2012).

As espécies de Oncidiinae podem ser epifiticas ou terricolas, geralmente apresentam,
pseudobulbos com apenas um entrend, as folhas sdo disticas, conduplicadas, articuladas ou néo,
podendo ser cilindricas, planas ou achatadas lateralmente; as inflorescéncias séo laterais, simples ou
ramificadas com uma ou muitas flores ressupinadas, com coloracdes variadas (Figura 4); o
ginostémio pode ser alado ou ndo, com antera terminal, operculada, ereta ou dorsal, com 2 ou 4
polinias, dotadas de viscidio e estipe, e 0 estigma pode ser inteiro ou bilobado (Dressler 1993,
Chase 2009).

Como as espécies da subtribo apresentam grande variacdo no nimero cromossémico, no
tamanho do genoma, na morfologia floral e vegetativa, nas diferentes histérias de vida, nas varias
sindromes de polinizacdo e a na grande diversidade de nichos que habitam, também é considerada
como uma das mais polimérficas (Dressler 1993; Sosa et al. 2001; Sandoval-Zapotitla et al. 2010),
0 que torna Oncidiinae um excelente grupo para estudar a processos evolutivos (Chase & Palmer
1997; Neubig et al. 2012).

Estudos baseados em dados morfologicos e anatbmicos propuseram divisdes dentro da

subtribo (Chase 1986, 1987; Dressler 1993; Szlatchetko 2005). Atualmente, com o incremento de
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técnicas de analises de DNA, vérias subtribos, vem sendo agregadas a Oncidiinae (Pridgeon et al.
2009; Neubig et al. 2012). Segundo Sandoval-Zapotitla et al. (2010), com a combinag¢do dos dados
estruturais e moleculares, ha a evidéncia que os caracteres estruturais sdo informativos na filogenia
de Oncidiinae e importantes na diversificacdo de alguns de seus grupos.

De acordo com Pridgeon et al. (2009), a subtribo encontra-se dividida em dez clados
denominados A, B, C, D, E, F, G, H, | e J. O clado J é composto exclusivamente por espécies
epifiticas com cerca de 20 géneros. Neste mesmo clado, ha um agrupamento de espécies de nove
géneros que se mostrou diferenciado, o twig epiphyte clade, que é composto pelas epifitas de
raminhos, ou seja, as orquideas que crescem predominantemente em galhos finos, nas extremidades
dos forofitos e entre 3 a 4 metros de altura. Dentre os géneros que formam este clado encontra-se

Macradenia R.Br. (Figura 5).



Figura 4. Variacdo floral em Oncidiinae. a) Cohniella cebolleta (Jacg.) Christenson; b) Erycina

pusilla (L.) N.H. Williams & M.W. Chase; d) lonopsis satyrioides (Sw.) Rchb.f.; c) Lophiaris

morenoi (Dodson & Luer) Braem. Fotos: Ana Kelly Koch.
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Iwig epiphyte clade
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Figura 5. Clado “J” proveniente da analise de parcimonia de ITS rDNA de espécies de Oncidiinae,

em destaque o “twig epiphyte clade”. Adaptado de Chase et al. (2009).
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O género Macradenia R.Br. e seu historico

Macradenia foi estabelecido por Robert Brown (1822) a partir da descricdo de M.
lutescens com base em uma planta em cultivo advinda de Trinidad que recebera de Mr. Griffin
(Figura 6). O nome do género deriva do grego "macros” = longo e "aden" = glandula, em referéncia
ao longo estipe e viscidio (Chase et al. 2009; Silva & Silva 2010). O autor posicionou 0 novo
género proximo a Oncidium Sw. do qual se diferiria por apresentar pseudobulbos conicos, labelo
convolutamente concavo, sépalas e pétalas livres entre si, coluna com dois lobos no apice e por
possuir duas polinias. ,

As especies de Macradenia sdo caracterizadas por apresentarem o clinandrio bem
desenvolvido e o rostelo proeminente (Figura 7 a-c), com uma antera alongada situada no dorso da
coluna (Pupulin & Ossenbach 2002). Além disso, as plantas apresentam pseudobulbos unifoliados,
conicos ou cilindricos; folhas conduplicadas e articuladas; uma ou duas inflorescéncias laterais,
geralmente pendentes a arcuadas, com 4-20 flores e bracteas menores que os pedicelos; flores
ressupinadas, brancas, amarelo-esverdeadas, castanho-avermelhadas, castanhas ou creme com
vermelho escuro, sépalas e pétalas livres entre si, oblanceoladas; labelo trilobado, lobo mediano
filiforme e lobos laterais envolvendo a coluna, com 1 ou 3 calos simples e longitudinais (Figura 7 d-
f); coluna ereta, cavidade estigmatica em forma de fenda; antera terminal, geralmente encoberta por
uma capa alongada e recurvada, polinario com estipe plano maior que a polinia e apicalmente
expandido, caudiculo curto, viscidio ovalado ou eliptico, inteiro, ventral; duas polinias, amarelas,
achatadas dorsi-ventralmente; ovario glabro; frutos elipticos; sementes com extensées curvadas nas
extremidades das células (Chase et al. 2009). As principais estruturas utilizadas para a distincao das
espécies do género sdo o niumero de calos do disco do labelo, forma dos lobos laterais do labelo e a
forma do labelo quando distendido.

Devido as particularidades acima apresentadas e a falta de conhecimento disponivel sobre

a maioria das espécies (descri¢bes sucintas, poucas amostras em herbarios e nimero escasso de
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exemplares em cultivo), varias foram descritas sem levar em consideracdo as variagcdes que
poderiam apresentar, principalmente na coloragdo e forma dos lobos laterais do labelo. Essas
interpretacdes levaram a publicacdo de 22 bindbmios e uma variedade (Tabela 1). Dos 22 bindmios
efetivamente publicados e de uma variedade, 12 encontram-se reconhecidos, 0s quais serdo objeto
principal desta revisdo. Os demais bindmios foram sinonimizados com espécies do préprio género
ou transferidas para géneros diferentes e, ainda, hd um taxon com status ndo resolvido (Macradenia

mexicana Kraenzl.) e essas mudancas taxondmicas tambem serdo confirmadas neste estudo.
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Figura 6. llustracdo anexada a descricdo do género Macradenia e sua primeira espécie M. lutescens

R.Br. Extraida de Botanical Register 8: 612. 1822.
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5mm
5mm

Figura 7. Principais caracteristicas e morfolgia do labelo do género Macradenia R.Br. a-b)
Clinandrio bem desenvolvido (CL) em M. paraensis Barb.Rodr (Fotos: Ana Kelly Koch).; c)
Rostelo proeminente (RP) em M. lutescens (Foto: Edlley Pessoa); d) Labelo em M. loxoglottis

Focke & Rchb.f.; e) Labelo em M. purpureorostrata G.Gerlach; f) Labelo em M. paraensis.
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Macradenia € amplamente distribuido nos Neotropicos, ocorrendo desde o México e sul da
Florida, estendendo-se ao longo da América Central, Antilhas, alcancando a Bolivia, Brasil e Peru,
habitando locais com alta umidade até 300 metros acima do nivel do mar (Pupulin & Ossenbach
2002; Chase et al. 2009). No Brasil, sdo registradas oito das dez espécies: Macradenia amazonica
Mansf., M. delicatula Barb. Rodr., M. lutescens R.Br., M. multiflora (Kraenzl.) Cogn., M. paraensis
Barb. Rodr., M. paulensis, M. regnellii Barb. Rodr. e M. rubescens Barb. Rodr., distribuidas nos
estados do Acre, Amazonas, Goiés, Maranhdo, Mato Grosso, Minas Gerais, Para, Rio Grande do
Sul, Ronddnia, Sdo Paulo e Tocantins, sendo M. multiflora a que apresenta distribuicdo mais ampla
(Barros et al. 2015).

A taxonomia do género demonstra que Macradenia também ja foi considerado relacionado
com os géneros Trichopilia Lindl., Warmingia Rchb.f., Serrastilys Rolfe e Rhynchadenia A. Rich.
(os dois ultimos, monotipicos, deixaram de existir apds serem sinonimizados com Macradenia).

Em relacdo ao posicionamento de Macradenia nos sistemas de classificacdo em
Orchhidaceae, Brown (1822), relacionou-o com Oncidium Sw., indicando um primeiro
ordenamento para 0 novo género. Bentham (1881) e Senghas (1995), enquadraram-no na subtribo
Notyliinae e, Schlechter (1926) e Szlachetko (1995) em Macradeniinae, ambas as subtribos
sustentadas pela posicdo da antera e a forma do rostelo. Dressler & Dodson (1960) e Dressler (1981,
1993), também baseado em caracteres morfoldgicos, posicionaram Macradenia na subtribo
Oncidiinae.

Com base em dados moleculares e corroborando o posicionamento do género em
Oncidiinae proposto por Dressler (1981, 1993), os estudos de Chase et al. (2005, 2009), e
Quintanilha-Quintero et al. (2011) apresentaram Macradenia como um grupo monofilético, no twig
epiphyte clade (Figuras 8 e 9), no qual se apresenta relacionado com Macroclinium Barb. Rodr.,
Notylia Lindl., Warmingia e Seegeriella Senghas (Figura 10), pois com eles compartilha
caracteristicas como polinias achatadas, cavidade estigmatica em fenda e inflorescéncia em racemo

simples.
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Figura 8. O “Twig epiphyte clade” segregado do clado “J”. Extraido de Chase et al. (2009).
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—— Comparettia falcata

—— Scelochilus sp.

Rodriguezia batemanii

96

Schunkea vierlingii
Gomesa sp.
— Notyliopsis beatricis

94

e  Santanderella amado-rinconiana
Maxillaria aciantha

Figura 9. Hipotese filogenética, por meio de méaxima parcimbnia dos géneros de Oncidiinae

relacionados com Santanderella, utilizando sequencias de matK-trnK and ITS, demonstrando o

monofiletismo em Macradenia. Os valores apresentados abaixo dos ramos correspondem ao

bootstrap. Adaptado de Quintanilla-Quintero et al. (2011).
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Figura 10. Géneros relacionados com Macradenia com base nas filogenias recentes. a) Macradenia
paraensis; b) Notylia lyrata S. Moore; ¢) Macroclinium wullschlaegerianum Barb.Rodr. Fotos: Ana
Kelly Koch; d) Seegeriella pinifolia Senghas, extraido de:
<https://www.flickr.com/photos/60972169@N04/6235171506/>; e-f) Warminia eugenii Rchb.f.

extraido de:  <http://www.rv-orchidworks.com/orchidtalk/orchids-other-genera-bloom/15993-

warmingia-eugenii.html>



41
Quanto a classificacdo infragenérica de Macradenia, ha apenas uma proposta, a de
Cogniaux (1904) na Flora brasiliensis, que estabeleceu duas se¢des para o género: Eumacradenia,
composta pelas espécies M. triandra Lindl., M. rubescens, M. lutescens, M. modesta (Rolfe) Rolfe,
M. paraensis, M. loxoglottis Focke & Rchb.f., M. multiflora e M. brassavolae Rchb.f., que
apresentavam labelo com disco longitudinal caloso, clindndrio membranéceo, cupuliforme, com
margem erosa a denticulada, rostelo alongado e antera bilocular; e Pseudomacradenia com as
espécies M. regnellii e M. delicatula as quais apresentavam disco do labelo com base bicristada ou
bituberculada, clinandrio carnoso, convexo, margem inteira, rostelo curto e antera unilocular.
Contudo, a relacdo entre as espécies de Macradenia e a comprovacdo do seu
monofiletismo precisava ser analisada com base em um conjunto mais completo de dados, pois para
a elaboracgéo das filogenias recentes (Chase et al. 2005; Chase et al. 2009) foram incluidas apenas
trés espécies de Macradenia: M. brassavolae, M. rubescens e M. tridentata. Alem disso, a
taxonomia do género encontrava-se defasada e com varios problemas taxondmicos, ratificando a

necessidade de uma revisao.
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Tabela 1. Historico taxonémico dos taxons de Macradenia R.Br. publicados, em ordem

cronoldgica.

TAXON

HISTORICO

Macradenia lutescens R.Br

Robert Brown (1822) descreveu a espécie tipica do género
a partir da ilustracdo de uma planta de Trinidad, que
recebera de Mr. Griffin (J. Ridgway 170).

Macradenia polystachya Spreng.

Joachin Sprengel (1828) descreveu a espécie com base em
um material de Madagascar. Este taxon foi considerado
sindbnimo heterotipico de Epidendrum polystachys Thouars
que atualmente é sindnimo homotipico de Oeoniella

polystachys (Thouars) Schltr.

Macradenia triandra Lindl.

John Lindley (1835) descreveu a espécie baseando-se em
um material do Suriname, destacando a presenca de trés
lamelas longitudinais no centro do labelo e a sua
proximidade com Macradenia lutescens, da qual é

considerada sinbnimo.

Macradenia mutica Lindl.

Esta espécie também foi descrita por John Lindley (1839),
a partir de uma planta de Trinidad. Atualmente este nome
¢ considerado basiénimo de Trichopilia mutica (Lindl.)
Rchb.f. & Wullschl.

Macradenia brassavolae Rchb.f.

Espécie descrita por Reichenbach f. (1852) a partir de uma

planta da Guatemala.

Macradenia surinamensis Rchb.f.
& Waullsch.

Reichenbach f. e Wullschlaegel (1863) descreveram esta
espécie com base em uma planta coletada no distrito do

“Para” no Suriname.

Macradenia loxoglottis H.Focke

Rchb.f.

&Focke e Reichenbach.f. descreveram esta espécie em

1863, baseados em uma planta coletada em Paramaribo,

Suriname.

Macradenia paraensis Barb. Rodr.

Descrita por Jodo Barbosa Rodrigues (1877) apds suas
incursGes na Amazodnia brasileira. Este espécie foi
coletada na regido bragantina do Pard, com a localidade
“Braganc¢a a Belém”, tudo indica que foi no caminho de

uma estrada de ferro que ligava estes dois municipios.
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TAXON

HISTORICO

Macradenia rubescens Barb. Rodr.

Também descrita por Jodo Barbosa Rodrigues (1877) com

base em uma planta coletada no rio Trombetas no Para.

Macradenia delicatula Barb. Rodr.

Espécie descrita por Jodo Barbosa Rodrigues (1881) a
partir de amostras coletadas na regido de Serra das Bicas,
Minas Gerais.

Macradenia regnellii Barb. Rodr.

Descrita por Jodo Barbosa Rodrigues (1881) a partir de
uma planta coletada por André Regnell na regido de
Capivari, Minas Gerais.

Macradenia modesta (Rolfe) Rolfe

Foi primeiramente descrita como Serrastylis modesta por
Robert Rolfe (1894). Dois anos mais tarde o préprio Rolfe
transferiu-a para o género Macradenia porém tratando-a

como sindnimo de M. brassavolae.

Macradenia multiflora (Kraenzl.)
Cogn.

Descrita primeiramente como Trichoplia multiflora por
Kraenzilin (1900). Cogniaux (1904) transferiu-a para o
género Macradenia.

Macradenia paulensis Cogn.

Descrita por Cogniaux (1906) a partir de um material
coletado durante as excursdes da Comissdo Geografica e

Geoldgica de Séo Paulo.

Macradenia eugenii (Rchb.f.) Schltr.

Nova combinacdo proposta por Schlechter (1914) a partir

de Warmingia eugenii Rchb.f.

Macradenia loefgrenii (Cogn.) Schitr.

Schlechter (1914) atribuiu a nova combinacao a partir de

Warmingia loefgrenii Cogn.

Macradenia mexicana Kraenzl.

Espécie descrita por Kraenz. (1920) com base em um
material proveniente do Meéxico, sem indicacdo de

localidade tipica.

Macradenia amazonica Mansf.

Rudolf Mansfeld descreveu a espécie em 1928, baseando-
se em um material coletado na regido do baixo rio Purus,

Amazonas.

Macradenia buchtienii Schltr.

Descrita por Schlechter (1929) a partir de uma planta
coletada por O. Buchtien em La Paz, Bolivia. O autor
menciona na descricdo da espécie, a possibilidade da
mesma pertencer ao g@género Warmingia. Garay &
Christenson (1996) confirmaram este td&xon como uma
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TAXON

HISTORICO

espécie de Warmingia.

Macradenia tridentata C. Schweinf.

Descrita por Charles Schweinfurth (1945) a partir de um
material coletado em Loreto, na regido do Alto Rio Purus,

no Perd.

Macradenia brassavolae var.

albiflora Senghas & Seeger

Karlheinz Senghas e Han-Gerhardt Seeger (1996),
publicaram esta variedade baseados em uma planta da
Colémbia que apresentou flores brancas ao invés de

castanha, mas muito similares as de M. brassavolae.

Macradenia purpureorostrata
G. Gerlach

Em 2012, Gunter Gerlach descreveu esta espécie com base
em um material cultivado proveniente da Colombia. Sob
esse nome, sinonimizou M. brassavolae var. albiflora,
incluindo o tipo desta variedade como paratipo de sua

nova espécie.

Macradenia grandiflora
A.K.Koch et al.

Taxon descrito por Koch et al. (2015), durante o

desenvolvimento desta tese.
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OBJETIVOS

Esta tese teve os seguintes objetivos:

1- Realizar a revisdo taxondmica de Macradenia R.Br. com base no estudo dos tipos e de
espécimes adicionais, a fim de esclarecer a delimitacdo genérica e circunscrever as espécies,
fornecendo meios para identificacdo dos taxons com base em descri¢cfes, chave de identificacdo e

ilustracdes, além de aspectos geograficos.

2- Testar o monofiletismo do género e a realizar a reconstrucdo de sua filogenia com dados

moleculares.
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ABSTRACT - (A taxonomic revision of the genus Macradenia R.Br. (Oncidiinae — Orchidaceae).
Macradenia R.Br. is a Neotropical genus ranging from southern Florida to Paraguay. It is
characterized by the presence of a well developed clinandrium and prominent rostellum, with an
elongate anther placed at the back of the column. The genus was previously reported to have 23
names, but as a result of this revision only eight were recognized. The morphological analysis was
based on the material obtained in the fieldwork collections, and on specimens of national and
international herbaria, as well as on original descriptions of species. In addition to data on
geographical distribution of the genus, morphological characterization, pollination system and
conservation are presented, as well as an identification key to Macradenia species. For each species
the taxonomy and relationships to other species of the genus, illustrations and photos were
presented. With this revision the taxonomy of Macradenia suffered a considerable reduction of
binomials, with ten taxa excluded, and six synonymized with species of Gomesa, Macradenia and
Warmingia. Furthermore, one new species was described and three binomials were lectotypified.

Key words: Cymbidieae, orchids, Taxonomy, twig epiphytes.

RESUMO - (Revisdo taxonémica do género Macradenia R.Br. (Oncidiinae — Orchidaceae).
Macradenia R.Br. € um género Neotropical, distribuido do sul da Flérida até o Paraguai, sendo
caracterizado por apresentar o clinandrio bem desenvolvido e o rostelo proeminente, com uma
antera alongada situada no dorso da coluna. O género era constituido de 23 nomes, mas como
resultado da presente revisdo, apenas oito foram reconhecidos. O estudo morfolégico das espécies
foi realizado com base na analise de materiais obtidos durante as expedicGes de coleta e de
espécimes de herbarios nacionais e internacionais, bem como nas descricdes originais das espécies.
Além da distribuicdo geografica do género, da caracterizacdo morfoldgica e dados de polinizacédo e
conservacdo, é apresentada uma chave para identificacdo das oito espécies tratadas neste trabalho.
Para cada espécie sdo apresentadas a taxonomia e a compara¢do com outras espécies do género,

bem como ilustragdes em nanquim e pranchas de fotos. Com a presente revisdo a taxonomia do
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género Macradenia sofreu consideravel reducdo de binébmios, sendo dez deles excluidos e seis
sinonimizados com espécies de Gomesa, Macradenia e Warmingia. Além disso, uma nova espécie
foi descrita e trés nomes foram lectotipificados.

Palavras-chave: Cymbidieae, epifitas de raminhos, Orquideas, Taxonomia.
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Introduction

Macradenia R.Br. was established by Robert Brown in 1822 based on description of M.
lutescens R.Br., from a plant of Trinidad and Tobago, cultivated by Mr. Griffin. Brown positioned
the new genus close to Oncidium Sw., from which it differs by the conic pseudobulbs, convolutedly
concave lip, sepals and petals distinct, column with two lobes at apex, and by two pollinia, thereby
indicating a first position of the new genus in the classification systems of Orchidaceae.

The main features of Macradenia are the well developed clinandrium and the prominent
rostellum with an elongate anther placed at the back of the column (Pupulin & Ossenbach 2002).
The genus has a large distribution in the Neotropics, ranging from Mexico and south of Florida, to
Central America, Antilles, Bolivia, Brazil, Peru, and Paraguay, growing in places with high
humidity, up to 300 meters above the sea level (Pupulin & Ossenbach 2002; Chase et al. 2009).

The taxonomic position of Macradenia, based on morphological characters, is poorly
understood. Bentham (1881) and Senghas (1995) positioned the genus in the subtribe Notyliinae,
while Schlechter (1926) and Szlachetko (1995) considered it a member of Macradeniinae. Both
subtribes are sustained by the anther position and the type of rostellum. Dressler & Dodson (1960)
and Dressler (1981, 1993) included Macradenia in Oncidiinae, based on seed structure and floral
complexity, the high diversity in number of cromosomes and the vegetative characteristics (Chase
et al. 2005) and this proposition was thereafter supported by molecular analysis (Chase et al. 2009).

Since the description of Macradenia lutescens, 22 further binomials and one variety were
effectively published (IPNI 2015) and the most recent published taxon is M. grandiflora A.K.Koch
et al. (Koch et al. 2015). Currently, 12 of the 22 taxa are recognized (M. amazonica Mansf., M.
brassavolae Rchbf., M. delicatula Barb.Rodr., M. grandiflora, M. loxoglottis Focke ex Rchb.f., M.
lutescens, M. multiflora (Kraenzl.) Cogn., M. paraensis Barb.Rodr., M. paulensis Cogn., M.
purpureorostrata G.Gerlach, M. regnellii Barb.Rodr., M. rubescens Barb.Rodr., and M. tridentata

C.Schweinf.), four were proposed as synonyms (M. brassavolae var. albiflora Senghas & Seeger,
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M. modesta (Rolfe) Rolfe, M. surinamensis Rchb.f. & Wullschl., and M. triandra Lindl), and five
taxa were transfered to different genera (M. buchtienii Schltr., M. eugenii (Rchb.f.) Schltr., M.
loefgrenii (Cogn.) Schltr., M. mutica Lindl., and M. polystachya Spreng.). There is still one taxon
with unresolved status - Macradenia mexicana Kraenzl. (Govaerts 2015), described based on a
spirit collection, but it lacks a type, an illustration, and the original description did not include the
main character of the genus (the midlobe of the lip).

Regarding the infrageneric classification of Macradenia, Cogniaux (1904) established two
sections for the genus: Eumacradenia, composed by species that present the lip with longitudinal
callus, clinandrium membranaceous, cupuliform, with erose to denticulate margin, rostellum
elongated and anther bilocular (comprising M. triandra, M. surinamensis, M. rubescens, M.
lutescens, M. modesta, M. paraensis, M. loxoglottis, M. multiflora, and M. brassavolae); and
Pseudomacradenia, composed by the species with the lip callus bicrested or bituberculate at base,
clinandrium fleshy, convex, with entire margin, rostellum short and anther unilocular (comprising
M. regnellii and M. delicatula). The subdivision proposed by Cogniaux (1904) shows the author
realized that the genus was composed of disparate elements. The sharp observation of Cogniaux
(1904) anticipated the conclusion that the two species of the section Pseudomacradenia belonged
indeed to another genus, Warmingia, and both species were recently considered conspecific with
Warmingia eugenii Rchb.f. (Koch et al. in prep.).

Several misunderstandings in synonymization and the emergence of a new species in
Macradenia can be explained by the lack of a taxonomic revision of the genus, enabling a clear
circumscription of the genus and its species. The aim of this study is to present a taxonomic revision
of the genus Macradenia based on type material and additional specimens to confirm the true
identity of the taxa, as well as to present geographical and ecological data, and illustrations for all

species of the genus.
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Material and Methods

Eleven collecting expeditions were carried out between October 2012 and December 2014
in eight Brazilian States (totaling 34 municipalities), and one in Ciudad de Panama (Panama),
covering much of the occurrence range of the species. Samples were collected through the free walk
method, aimed at targeting the best locations and the sighting of specimens, preferably covering
places near river banks. Occasionally, the free climbing method was used. The collections were
deposited in the herbaria SP and MG.

The morphological analysis was carried out at the Taxonomy Laboratory of Museu
Paraense Emilio Goeldi and the Nucleo de Pesquisa Orquidario do Estado from Instituto de
Boténica of S&o Paulo. In total, 110 samples of Macradenia and Warmingia from 50 Brazilian and
international herbaria were studied (AMES, B, BHCB, BIGU, BM, BR, C, CAY, CEN, CVRD,
EAN, F, FUEL, GOET, HAMAB, HEID, HEPH, HERBAM, HOXA, HUA, IAN, INPA, JAUM, K,
LAGU, M, MBM, MEXU, MERC, MG, MO, NY, P, PMA, QAP, R, RB, RON, S, SEL, SP, STRI,
TANG, U, UEC, UFMT, UB, US, VEN, and W). The samples were dissected and examined
according to the usual procedures in the taxonomy. Additionally, the floral parts were detached,
distended, and glued on a cardboard sheet (floral card). Measures were taken with graph paper, ruler
and caliper ruler. Illustrations were made with the aid of a stereomicroscope attached to a camera
lucida (smaller structures) or by naked eye (larger structures).

The original descriptions of the species were obtained from literature in Brazilian and
international libraries, as well as from digital publication available on Internet sites, such as
Biodiversity Heritage Library and Botanicus Digital Library.

The abbreviations of the names of the authors are in agreement with Brummitt & Powell
(1992), and herbaria acronyms with Thiers (2015, cont. updated). The application of nomenclatural

rules followed the International Code of Nomenclature for algae, fungi, and plants (McNeil et al.
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2012). The morphologic terms used in descriptions followed Radford et al. (1974) and Dressler
(1993).

The species are presented in alphabetical order. The taxonomic treatment included the
citation of the original description, type material, synonyms, morphological description, information
on habitat and geographical distribution, and illustrations of diagnostic characters of each species.

For the making of maps, specimens without geographic coordinates were georeferenced
whenever possible by using the descriptive information on the label and published or on-line maps,
gazetteers, or further sources, such as published papers or on-line plant collections with more
detailed label information for specific locality. The coordinates for specimens with uncertain

collection places were not mapped.

Results and Discussion

From all 23 names assigned to Macradenia up to now, only eight are here recognized,
including M. grandiflora, a new species recently described by Koch et al. (2015). Ten binomials
were excluded, three because of lack of type specimens or insufficient type specimens, one was
transfer to different genera (M. paulensis were synonymized with Gomesa handroi (Hoehne) Pabst,
and six had already been transferred to other genera. Moreover, two names are regarded as
synonyms of other Macradenia species (M. rubescens = M. surinamensis and M. multiflora = M.
paraensis).

A further result of this study is the lectotypification of three binomials of Macradenia, as
follows: M. lutescens, M. paulensis, and M. triandra.

The poor taxonomic knowledge of the genus and the remarkable similarity among the
Macradenia species can easily explain the high number of misidentifications found in herbaria, as
well as the high number of synonyms, excluded names and nomenclatural problems.

Macradenia is related with the genera Macroclinium Barb. Rodr., Notylia Lindl.,

Warmingia Rchb.f. e Seegeriella Senghas, they share characteristics with as flattened pollinia,
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stigmatic cavity slit and inflorescence in simple raceme. Warmingia is the closest to Macradenia,
because the plants in both genera are very similar, but the mainly differences are the petals and lip
margins (serrated in Warmingia and entire in Macradenia), the clinandrium (reduced or missing in
Warmingia and prominent in Macradenia), and by the type of lip callus (bicrested at base in
Warmingia vs. longitudinal keel at central portion in Macradenia). This proximity explains the

taxonomic relationship between these genera.

Distribution and habitat

Macradenia has a Neotropical distribution, ranging from southern Florida to Paraguay
(Figure 1). Most species of Macradenia occur in Brazil (M. grandiflora, M. lutescens, M. paraensis,
M. surinamensis and M. tridentata), followed by Ecuador with three species (M. brassavolae, M.
loxoglottis and M. purpureorostrata), Bolivia, Peru and Venezuela with two species each, and the
Central American countries with only one species each (M. brassavolae or M. lutescens).

The genus was reported from 13 Brazilian States, among which Para and Ronddnia share
the largest number of species, (i.e. three: M. lutescens, M. paraensis and M. surinamensis). The
further States present only one or two species.

The species of Macradenia with the largest distribution range are M. lutescens and M.
paraensis. The former species occurs from southern Florida, Antilles to southeastern Brazil. The
later one is restricted to South America, with reports to Brazil, Bolivia, and Paraguay. Essinger
(2005) mentioned the occurrence of Macradenia paraensis (identified as Macradenia multiflora) in
Santa Catarina state of Brazil, where the record was based on a pollinarium collected two males of
other Euglossini bee species, but the pollinarium is similar in all Macradenia species, and this
species could not be confirmed. The recent described species M. grandiflora, known only from the
type locality (Minas Gerais), presents the most restricted distribution range.

Species of Macradenia are most commonly found in lowland rainforest in both flooded

and non-flooded areas, always in gallery forests with high humidity from 1 to 450 meters above the
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sea level, growing up to 4 meters of height in the lower ends of phorophytes (Figure 2). Almost all
species grow in tropical rain forest, except M. paraensis, which can be found in the “cerrado”

biome as well.
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Figure 1. Geographic distribution of Macradenia R.Br. species, based on herbaria materials.
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Figure 2. Typical habitat of Macradenia species in Alluvial Forest by Xingu river. a-c) Xingu river
margins in dry period; d) Free climbing method for collecting Macradenia species; e-f) Plants of

Macradenia paraensis in situ (Photos: Ana Kelly Koch).
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Morphology

Plants of Macradenia are epiphytic and caespitose with a short rhizome between
pseudobulbs. The pseudobulbs are conic or cylindrical, slightly curved, smooth, sometimes
shallowly grooved, green, unifoliate at the apex, rarely with two leaves. Rarely, the conic
pseudobulbs are deeply curved, such as in M. paraensis, while in M. surinamensis, pseudobulbs are
cylindrical and shallowly curved. The pseudobulbs are covered by two scarious (not foliate),
triangular and greenish-grey sheats at the base (Figure 3 a-d).

The leaves are green, plane and subcoriaceous. The main leaf is linear-lanceolate with only
one salient central vein. The leaf apex is usually acuminate and the leaf base is attenuate, forming a
pseudopetiole (Figure 3 e-f).

The inflorescence is a pendent, lateral raceme, always rising from the base of the
pseudobulb and protected by subtubular bracts. Macradenia lutescens presents inflorescence with
fewer flowers (4-10), while M. paraensis has more flowers (10-30). Occasionally, old or aborted
inflorescences originates new racemes at the rachis base, forming a ramification.

Their flower varies largely in number, ranging from 4-30 according to the species (Figure
4 a-c).The color of the flower is remarkably variable, ranging from totaly white or pinkish-white in
M. purpureorostrata to red-brown in M. surinamensis, light-brown in M. brassavolae, red in M.
paraensis, and greenish with brown spots in M. loxoglottis. Sepals and petals are similar in shape,
varying from elliptic to lanceolate or linear lanceolate with acuminate or cuspidate apex. The sepals
are free, dorsally concave, sometimes cymbiform. The petals are usually linear-lanceolate, almost
plane and straight to falcate (Figure 5 a-c).

A remarkable and diagnostic character of Macradenia is the lip always trilobed, with
lateral lobes varying from suborbicular to subcordiform or triangular, and midlobe linear in the
majority of the species, less commonly filiform (in M. brassavolae and M. purpureorostrata). The

predominant color of the lip is white, sometimes with vinaceous spots or stripes. The callus is
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longitudinally keeled and lies in the center of the lip, between the base and the insertion of the
midlobe. Most Macradenia species present only one callus, except M. lutescens, which shows three
calli.

The gymnostemium in Macradenia is suberect and short, reaching 1,5 cm in length. The
gymnostemium surface is usually ornamented by vinaceous macules, stripes or spots. The apex is
enlarged in a well developed clinandrium, another diagnostic character of the genus. It varies in size
and color and in the margin, since it can be regularly to irregularly serrate to lacerate. The stigmatic
cavity is always slit (Figure 5 d-h). The rostellum is elongated and holds the stype.

The anther is terminal and covered by an elongated and subtubular cap, which usually has
the same color of the column. The base of the cap is surrounded by the clinandrium (Figure 6 a-d).
The delicate pollinarium has a translucid plane stype, attenuate at base and apically expanded. The
viscidium is ventral and varies in shape from ovate to elliptic. The two yellow obovate pollinia are
laterally flattened (Figure 6 e).

The ovary is glabrous and green. The fruits of Macradenia are fusiform, transversally
triangular and green (Figure 7 a-c), and bears any character for distinction of the species. The seeds
are ligulate with curved rounded to truncate edges, consisting of an unistratified layer of cells,

formed by elongated cells with heterodimensional walls (Figure 7 d).
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Figure 3. Pseudobulbs and leaves in Macradenia. a-b) Conic and strongly curved pseudobulbs in M.
paraensis; c¢) Cylindrical and slightly curved pseudobubs in M. surinamensis; d) Scarious sheaths
enveloping the pseudobulb base (arrow); e) Leaf in M. paraensis; f) Leaves in M. surinamensis

(Photos: Ana Kelly Koch).



Figure 4. Inflorescences and flowers in Macradenia. a) Lateral inflorescence in M. lutescens; b) Lax
inflorescence in M. lutescens; c) Dense inflorescence in M. paraensis (Photos: Ana Kelly Koch); d)

Flower of M. brassavolae (Photo: Paul Acalmo); e) Flower of M. lutescens; f) Flower of M.

paraensis; g) Flower of M. surinamensis (Photos: Ana Kelly Koch); h) Flower of M.

purpureorostrata (Photo: Gunter Gerlach).




Figure 5. Lip shapes and details of the gymnostemium in Macradenia. a) Lip with three
longitudinal calli in M. lutescens; b) Lip with one longitudinal callus in M. surinamensis; ¢) Lip
with one longitudinal callus in M. purpureorostrata; d) Lip insertion and the prominent rostellum
(arrow) in M. lutescens; e) Lateral view of the gymnostemium in M. lutescens; f) Lateral view of
the gymnostemium in M. surinamensis; g-h) Lateral and frontal view of the gymnostemium in M.

paraensis (Photos: Ana Kelly Koch).
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Figure 6. Clinandrium, anther cap and pollinarium in Macradenia. a-b) Lateral and ventral view of
the gymnostemium in M. paraensis, highlighting the clinandrium and the anther cap; c-d) Dorsal
and lateral view of an anther cap of M. surinamensis; €) Pollinarium of M. surinamensis,

highlighting pollinia, stipe and viscidium (Photos: Ana Kelly Koch).
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Figure 7. Fruits and seed in Macradenia. A) Fruits of M. paraensis; b) Entire fruit and cross section
of a fruit in M. lutescens (Photos: Ana Kelly Koch); ¢) Mature fruit of M. lutescens, after
dehiscence (Photo: André Cardoso); d) Seed of Macradenia sp. (Photo: Jorgeane Valéria C.

Tavares).
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Pollination

Pollen is never offered as reward, and pseudopollen and resin rewards are unknown in
Oncidiinae and relatively few species produce a fragrance reward consisting of monoterpenes,
sesquiterpenes and simple aromatics (Neubig et al. 2012).

Dressler (1982) mentioned that male Euglossini bees gathers perfume from variable
sources, but preferably from orchids, mainly from members of the subtribe Stanhopeinae,
Catasetinae, Zygopetalinae, as well as some genera of Oncidiinae (Lockhartia Hook., Macradenia,
Notylia, Trichocentrum Poepp. & Endl., Trichopilia, and Warmingia).

Two species of Euglossini bees (Eulaema sp. and Euglossa sp.) were observed visiting
flowers of Macradenia paraensis, being probably its pollinators. According to Dressler (1968), the
males have brushes on their front feet, which they use to pick up droplets of perfume from flower
surfaces. The male bees may repeat these movements and than hover near the flowers, while
transferring the perfume to its inflated hind legs, which have saclike structures for storing the
perfumes. Additionally, the latter author mentioned that the viscidium can be stuck under the edge
of the scutellum, where it is not easily brushed off, and the pollinia is backward projected for
polinating another flower. This behavior was observed in bees while visiting flowers of M.
paraensis (Figure 8).

Euglossini bees (Euglossa hemichlora and E. villosiventris) pollinating M. brassavolae in
the Costa Rica were recorded by Dressler (1968) and van der Cingel (2001). Essinger (2005)
collected two males of other Euglossini bee species (Eufrisea violacea) with pollinaria of
Macradenia paraensis (identified as Macradenia multiflora) adhered on the front region of its head,
in the Maracaja Ecological Park, in Santa Catarina state, Brazil. A similar event was observed in M.
paraensis in northern Para state (Figure 8 d-f). However, it is not conclusive that male bees of
Euglossini are the efective pollinators of Macradenia. Thus, further studies are needed to better

explain the relationship of Macradenia species and Euglossini bees.



Figure 8. Visitors in Macradenia paraensis. a-c) Male bee Eulaema sp.; d-f) Male bee Euglossa sp.

with attached pollinaria (arrow) (Photos: Ana Kelly Koch).
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Conservation

The behavior of some orchid collectors and growers is probably the main threat for many
species of orchids, but this does not apply to Macradenia, since its species are little known and
usually difficult to visualize on tree trunks. Hence, they are rarely collected or found under
cultivation. Therefore, the disturbance of the habitats is the greatest threat to Macradenia.

The species of Macradenia usually occur in old growth tropical rainforests. Following the
informations from herbarium collections, several localities in Brazil were visited attempting to
recollect the species, resulting in only one successful attempt.

Concerning the rarity of the genus, four species should be highlighted. Macradenia
grandiflora is known from its type locality only, to the Parque Estadual do Rio Doce, Minas Gerais
state, Brazil. Macradenia loxoglottis is represented by four vouchers including the type material
(one sample from Ecuador and three from Suriname). Macradenia purpureorostrata is known from
five collections (one from Venezuela, two from Colombia, including the type, and two from
Ecuador). Finally, M. tridentata was recorded from Peru and Acre state (Brazil), in the region of
Purus river. Zots & Schults (2008) recorded the low abundance of M. brassavolae in a lowland
forest in Panama, with only one individual in 9 ha.

Species of Macradenia are hardly found forming populations. Mostly, they are found in
few individuals. Although, populations of Macradenia paraensis were recorded in different
“cerrado” arecas of Mato Grosso do Sul state and in Amazonia rainforest in Para state. The
population size varied between 30 to 100 individuals. It is the Macradenia species most cultivated
and well known. Macradenia lutescens was also found in populations of several individuals per

area, but never exceeding 11 plants.
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Taxonomic Treatment

Macradenia R.Br., Bot. Reg., 8: 612. 1822.

Type species: Macradenia lutescens R.Br.

= Rhynchadenia A.Rich., Hist. Fis. Cuba Bot., 11: 248. 1850. Type species: Rhynchadenia cubensis
A.Rich

= Serrastylis Rolfe, Bull. Misc. Inform. Kew, 158. 1896. Type species: Serrastylis modesta Rolfe

= Sect. Eumacradenia Cogn., Fl. Bras., Vol. Il1, Part. VI, Fasc. 127. 1904. syn. nov.

Epiphytic, erect to suberect, caespitose plants. Rhizome short between pseudobulbs. Roots
thin, flexuous and smooth. Pseudobulbs 1-foliate, cylindrical, conic to conic-oblongate or pyriform,
slightly curved, curved or erect, covered at base by 1-4 scarious sheaths, triangular, grey spotted.
Leaves elliptic, lanceolate, linear, linear-lanceoate to linear-oblongate, coriaceous, green, apex
acuminate, acute or obtuse, base conduplicated, narrowed in a pseudopetiole. Inflorescence in
raceme, lateral, pendent, little branched or not branched, with 1-5 subtubular bracts, pale green;
flowers 4-30; floral bracts triangular, shorter than pedicels, pale green. Flowers ressupinate, variable
in size, brown, greenish red-brown, greenish with purpuraceous spots, light-brown, light-brown to
red, pale green with central portion light-brown, vinaceous, white to white-pinkish; sepals free;
dorsal sepal elliptic, elliptic-lanceolate, lanceolate to oblanceolate, apex acuminate, acute or
cuspidate, base attenuate; lateral sepals elliptic-lanceolate, lanceolate, oblanceolate to subfalciform,
apex acuminate, acute or cuspidate, base attenuate; petals elliptic, elliptic-lanceolate, falciform,
lanceolate, linear-lanceolate, oblanceolate to subfalciform, apex acuminate, acute or cuspidate, base
attenuate; lip sessile, 3-lobed, obcordiform, orbicular or suborbicular, subrhomboid, when
distended, with a flat intramarginal lamella near the base; lateral lobes falciform, obliquely ovate,
suborbicular, subsquared, rhombic-ovate to triangular; midlobe filiform, linear, linear-lanceolate or

linear-obtrulate; 1-3 longitudinal callus, rarely provided with a membranaceous arched lamella
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transversely arranged, reaching the entire width of lip (M. paraensis). Column suberect,
subcylindric, slightly enlarged in the apex, with conspicuous or reduced wings, white with purple,
red or vinaceous spots or stripes; stigmatic cavity slit, rostellum attenuate; clinandrium variable in
size, with margin irregularly lacerate, serrate, slightly serrate, white, white-reddish, white with
purpuraceous spots, wihtish-purpuraceous, with vinaceous to purpuraceous edges. Anther terminal,
erect; anther cap oblongate or triangular rostrate, inflated at base, purple or white with purple, red or
vinaceous spots; pollinarium with a plane stipe, attenuate, white translucent; viscidium elliptic and
brown; pollinia 2, obovate, yellow. Pedicel+ovary glabrous, always green. Fruits fusiform,
transversally triangular, green; seeds with an unistratified epidermis of elongated cells with

heterodimensional walls, and curved extentions at the end of the cells.

Key to the species of Macradenia R.Br.

1. Sepals and petals pale green with central portion light-brown; lip with three longitudinal calli 4.
................................................................................................................................... M. lutescens
1’. Sepals and petals brown, greenish red-brown, greenish with purpuraceous spots, light-brown,
red, vinaceous, white to white-pinkish; lip with one longitudinal callus
2. Length of the midlobe of lip 2 x longer than lateral lobes; anther cap triangular rostrated
3. Flowers light-brown; column wing subsquared; anther cap and rostellum whitish..........
............................................................................................................... 1.M. brassavolae
3’. Flowers white or white-pinkish; column wing falciform; anther cap and rostellum
PUIPLE .. .. e e 6. M. purpureorostrata
2’. Length of the midlobe almost equal to the length of lateral lobes; anther cap oblongate
4. Lateral lobes of the lip rhombic-ovate or triangular
5. Presence of a transversely arranged membranaceous arched lamella; column wing

SUBOIDICUIAN ... .o 5. M. paraensis
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5°. Absence of a transversely arranged membranaceous arched lamella; column wing
(01 LT PO PP TP PPPUTOT 8. M. tridentata
4’ Lateral lobes of the lip obliquely ovate or suborbicular

6. Lip orbicular when distended; apex of sepals and petals cuspidate ..............ccc.cceenee.
.......................................................................................................... 2. M. grandiflora

6’. Lip obcordiform when distended; apex of sepals and petals acuminate
7. Flowers with sepals and petals vinaceous, never spotted............cccccovvvieriieeinennnn.
................................................................................................... 7. M. surinamensis
7°. Flowers with sepals and petals greenish, always purple spotted..............cccccvennee.

....................................................................................................... 3. M. loxoglottis

1. Macradenia brassavolae Rchb.f.,, Botanische Zeitung 10(42): 734. 1852. TYPE:

GUATEMALA, Warszewicz s.n. (Holotype W-R33667[photo!]).

= Macradenia modesta (Rolfe) Rolfe, Orchid Review 4: 357. 1896. = Serrastylis modesta Rolfe,
Bulletin of Miscellaneous Information Kew 1894: 158. 1894. TYPE: COLOMBIA. Hab. Andes of
New Granada, Cauca, F.C. Lehmann s.n. (Holotype K000586296!)

Figure 9 a-g.

Plant epiphytic, erect to suberect, caespitose, 20-26 cm tall. Pseudobulbs cylindrical, slightly
curved, 3.5-4 cm long, green, 1-foliate, covered at base by 2-3 scarious, triangular sheaths, 2.5-4.5
x 1-1.5 cm, grey spoted. Leaves linear-oblongate, 14.5-22 x 2.7-3 cm, coriaceous, green, apex
acuminate, base conduplicate, narrowed in a pseudopetiole. Inflorescence 9-15 cm long, with 3-4
subtubular bracts, 0.3-0.4 x 0.2 cm, pale green; rachis 10-20 cm long, 12—-24-flowered, floral bracts
triangular, 0.2-03 x 0.2 cm, pale green. Flowers 3—-4 cm diam., pedicel+ovary 1.2-1.5 cm long;

dorsal sepal elliptic-lanceolate, 1.5-2 x 0.3-0.5 cm, light-brown, apex acute, base attenuate; lateral
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sepals elliptic-lanceolate, 1.5-1.8 x 0.3-0.5 cm, light-brown, apex acute, base attenuate; petals
elliptic-lanceolate, 1.7-1.8 x 0.3 cm, light-brown, apex acute, base attenuate; lip sessile, 3-lobed,
obcordiform when distended, 1.2-1.5 x 0.4-0.6 cm, white with red spots, with flat intramarginal
keels near the base; lateral lobes subfalciform, 0.4-0.6 x 0.2-0.3 cm; midlobe filiform, 1-1.2 x 0.1
cm; disc with one longitudinal callus. Collumn subcylindric, slightly enlarged toward the apex, 0.5
0.8 cm long, wings subsquared, white with red spots; rostellum attenuate; clinandrium margin
irregularly lacerate, 0.1-0.3 cm long, white-reddish. Anther erect, anther cap triangular, rostrate,
0.4-0.5 cm long, white with red spots; pollinia 2, obovate, ca. 0.1 cm long, yellow; stipe attenuate,
0.4-0.6 cm long, white translucent; viscidium elliptic, ca. 0.1 cm, brown. Fruits fusiform, ca. 4 cm

long, green. Seeds not seen.

Examined material: MEXICO. VERA CRUZ, near Jeronopa, 12-V-1913, fl., G. V. Nash.
(NY1239504); idem, 26-11-1979, fl., M. Frank. (SEL024453). GUATEMALA. ALTA VERAPAZ:
Chisec (15°48'N/90°18'0), 5-X-2011, fl., F. Archila (BIGU59353). NICARAGUA. Region of
Braggman’s Bluff, 19-1V-1936, fl., F.C. Englesing 1928 (F). EL SALVADOR. DEPTO SANTA ANA:
17-X-1993, fl., G. Guzman s.n. (LAGU1412). COSTA RICA. PROVINCIA LIMON: Goldengrove,
drenaje de Rio Reventazon, 23-X-1951, fl., P.J. Shank & A. Molina R. (EAP4401). PANAMA.
PROVINCIA DE COLON, San Lorenzo Crane Site, outside crane periphery, 11-X-2001, fl., G. Zotz &
S. Schultz 60 (PMA). COLOMBIA. Area Norte de La Costa Pacifica, VI11-1988, fl., G.M. Urreta
210 (HUA); Las Juntas del Dagua, sem data, fl., F. C. Lehmann 4526 (F, NY); Juntas, Popayan,
without date, fl., F. C. Lehmann 62 (NY); SANTANDER, Vicinity of Barranca Bermeja, Magdalena
Valley, between Sogamoso and Carare Rivers, 27-11-1936, fl., O. Haught 1995 (NY). ECUADOR.
PROVINCIA Los RI0s, Rio Palenque Biological Station, km 56 Quevedo-Santo Domingo, 150-220 m
elevation, 5-1V-1974, fl., C.H. Dodson & H.C. Dodson 5263 (SEL); Esmeralda, 64 km S of
Esmeralda on Esmeralda-Santo Domingo rd. on orange trees, 900 ft. elevation, 1-VI11-1980, R.P.

Sauleda et al. 3847 (SEL); PROVINCIA MANABI, near Flavio Alfaro, 500 m elevation, cultivated by
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Roberto Estrada in Guayaquil, 19-V111-1986, fl., C. Dodson 16602 (SEL). PERU. MADRE DE DI0S,

Manu Park, Cocha Cashu uplands (11°45'S/71°0'W), 30-V111-1986, fr., P. Nufiez 5980 (NY).

Distribution and habitat: The species is distributed in Mexico, Guatemala, Nicaragua, Costa Rica,
Panama, EIl Salvador, Ecuador, Colombia, and Peru (Figure 16). It was never recorded in Brazil.
Usually inhabits lowland forests (Dunstervile & Garay 1972, Carnevali et al. 2003) from sea level
to 500 m elevation. Pupulin & Ossenbach (2002) considered M. brassavolae a rare species in
northern Mesoamerica, because few collections are known, which proved to be a fact for all
countries of Mesoamerica where M. brassavolae was registered. In northern South America,

especially in Colombia and Ecuador, it is relatively better represented.

Taxonomic notes: The main feature of Macradenia brassavolae is the length of the lip midlobe,
which is filiform and may reach up to twice the length of the lateral lobes. The size of the midlobe
and the triangular rostrate anther cap resembles M. purpureorostrata. However, the two species
differ by light-brown flowers with white anther cap and rostellum in M. brassavolae, versus white
to pinkish-white flowers with purple anther cap and rostellum in M. purpureorostrata. Additionally,

M. brassavolae presents subsquare column wings (vs. falciform in M. purpureorostrata).
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Figure 9. Macradenia brassavolae Rchb.f. a) Plant with inflorescence; b) Section of inflorescence;
c¢) Flower in lateral view (Photos: Paul Acalmo); d) Distended flower; e) Lip; f) Colunm in lateral

view; g) Pollinarium. Illlustration by Jo&o Silveira from C. Dodson 16602 (SEL).
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2. Macradenia grandiflora A.K.Koch, llk.-Borg. & F.Barros, Phytotaxa 204(2): 172-175. 2015.
TYPE: BRAZIL. MINAS GERAIS: Municipio de Timoteo, Macuco, Parque Estadual do Rio Doce, G.
S. Franca & F. Raggi 500 (Holotype BHCBY).

Figure 10 a-f.

Plant epiphytic, erect to suberect, caespitose, ca. 27 cm tall. Pseudobulbs conic-oblongate, not
curved, 4.5-5 cm long, green, 1-foliate, covered at base by 2 scarious sheaths, triangular, 3-4 x 1-2
cm, grey spoted. Leaves linear-lanceolate, 22.5-23 x 3 cm, coriaceous, green, apex acuminate to
acute, base conduplicate, narrowed in a pseudopetiole. Inflorescence 4-12.5 cm long, with 1-2
subtubular bracts, 0.5-0.8 x 0.2 cm, pale green, rachis 8-10 cm long, 6-20-flowered, floral bract
triangular, 0.3-0.5 x 0.1-0.2 cm, pale green. Flowers 4-4.5 cm diam.; pedicel+ovary 0.8-1.5 cm
long; dorsal sepal elliptic-lanceolate, 1.3-1.9 x 0.3-0.4 cm, brown (in herbarium), apex cuspidate,
base attenuate; lateral sepals lanceolate, 1.3-1.5 x 0.3-0.4 cm, brown (in herbarium), apex
cuspidate, base attenuate; petals lanceolate, 1.3-1.4 x 0.2-0.3 c¢cm, brown (in herbarium), apex
cuspidate, base attenuate; lip sessile, 3-lobed, orbicular when distended, 1.2-1.3 x 0.8-0.9 cm, color
not seen, with a flat intramarginal keels near the base; lateral lobes suborbicular, ca. 0.7 x 0.4 cm;
midlobe linear-lanceolate, as long as the lateral lobes, ca. 0.6 x 0.1-0.2 cm, disc with one
longitudinal callus. Collumn subcylindric, slightly enlarged in the apex, 0.6-1 cm long, reduced
linear wings, color not seen; rostellum attenuate; clinandrium margin irregularly lacerate,
inconspicuous at base, 0.2-0.5 cm long, color not seen. Anther erect; anther cap not seen; pollinia 2,
obovate, 0.1-0.2 cm long, yellow; stipe attenuate, 0.5-0.7 cm long, white translucent; viscidium

elliptic, ca. 0.1 cm, brown. Fruits not seen. Seeds not seen.

Examined material: BRAZIL. Unknown locality, cultivated in Orquidario Floralia, Rio de Janeiro,

2-1\VV-2003, fl., without collector (Paratype UEC140048!).
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Distribution and habitat: The species is known from only from “Parque Estadual do Rio Doce” in
Minas Gerais, Brazil, the type locality (Figure 16). It was collected in submontane seasonal

semidecidual forest, and has been collected with flowers in March and April.

Taxonomic notes: Macradenia grandiflora is the most recent species described for the genus
(Koch et al. 2015). It was discovered during the preparation of this review, based on two specimens
that differed from the remaining species of the genus.

Macradenia grandiflora is morphologically related to M. lutescens by the suborbicular
lateral lobes of the lip. However, M. grandiflora differs from M. lutescens by the number of lip calli
(1 vs. 3, respectively), the size of leaves (22.5-23 x 3 cm in M. grandiflora and 3.5-17 x 0.5-1.7
cm in M. lutescens). Additionally, sepals and petals in M. grandiflora present cuspidate apex and its
clinandrium is large with irregularly lacerate margins, while in M. lutescens the sepals and petals

present acuminate apex and reduced clinandrium with serrulate margins.
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Figure 10. Macradenia grandiflora A.K.Koch, Ilk.-Borg. & F.Barros. A) General view; B)
Distended flower; C) Lip; D) Colunm in frontal view, showing the slit stigmatic cavity; E) Colunm
in lateral view; F) Pollinarium. Illustration by Carlos Alvarez from G. S. Franca & F. Raggi 500

(BHCB).
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3. Macradenia loxoglottis H. Focke & Rchb.f., Ann. Bot. Syst. 6:697. 1863. TYPE: SURINAME.
PARAMARIBO, 2-111-1843, H.C. Focke (Holotype n.v.; Isotype U0205624!).

Figure 11 a-g.

Plant epiphytic, erect to suberect, caespitose, 10-25 cm tall. Pseudobulbs conic to conic-oblongate,
not curved, 2—7 cm long, green, 1-foliate, covered at base by 1-3 scarious sheaths, triangular, 1.5-4
x 1-2.2 cm, grey spoted. Leaves linear-oblongate, 6.5-20 x 1-3 cm, coriaceous, green, apex
acuminate, base conduplicate, narrowed in a pseudopetiole. Inflorescence, 4-4.5 cm long, with 1-5
subtubular bracts, 0.6-1.7 x 0.2-0.5 cm, pale green, rachis 12-15.5 cm long, 20-25-flowered, floral
bracts triangular, 0.1-0.6 x 0.1-0.2 cm, pale green. Flowers 2-3 cm diam.; pedicel+ovary 0.8-1.1
cm long; dorsal sepal elliptic-lanceolate, 1.1-1.3 x 0.2-0.3 cm, greenish with purple spots, apex
acute, base attenuate; lateral sepals elliptic-lanceolate, 1.4-1.5 x 0.2-0.3 cm, greenish with purple
spots, apex acute, base attenuate; petals lanceolate, 1.2-1.2 x 0.2-0.3 cm, greenish with purple
spots, apex acute, base attenuate; lip sessile, 3-lobed, obcordiform when distended, 0.8-1 x 0.3-0.4
cm, white with purple spots, flat intramarginal keels near the base; lateral lobes suborbicular, 0.3
0.4 x 0.2-0.3 cm; midlobe filiform, as long as the lateral lobes, 0.4-0.5 x 0.1 cm, disc with one
longitudinal callus. Collumn subcylindric, slightly enlarged in the apex, 0.6-0.7 cm long, reduced
triangular wings, white with purple spots; rostellum attenuate; clinandrium margin slightly serrate,
inconspicuous at base, 0.1-0.3 cm long, white; anther erect; anther cap not seen; pollinia not seen;

stipe not seen. Fruits not seen. Seeds not seen.

Examined material: ECUADOR. PROVINCIA NAPO: La Cruz, near Misahualli below the junction
of the Rio Misahualli and the Rio Napo, 450 m elevation, 1-1\V-1987, fl., A. Suarez 207 (SEL).
SURINAME. PARAMARIBO, Brokopondo District, between villages Brokopondo and Baleng, 3-111-
1966, fl., G.F. Mees (U0205625); Mts Bakhuis, concession BMS: Zone 21, Fin transect 08, site 031

(04°28°34”N/ 57°02°52”W), 7-1VV-2006, fl., B.G. Bordenave et al. 8401 (CAY).
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Distribution and habitat: Macradenia loxoglottis is known from Ecuador and Suriname, occurring
in riparian forest, and can be considered rare (Figure 16). It was collected with flowers in March

and April.

Taxonomic notes: Macradenia loxoglottis resembles M. surinamensis by the obcordiform
distended lip, but differs mainly by the greenish sepals and petals with purple spots (vs. vinaceous

sepals and petals never spotted in M. surinamensis).
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2 mm

Figure 11. Macradenia loxoglottis Focke & Rchb.f. a) General view; b) Inflorescence; ¢) Flower in
frontal view (Photos: Bruno Bordenave); d) Distended flower; e) Lip; f) Colunm in lateral view; g)

Colunm in frontal view. Illustration by Jodo Silveira from A. Suarez 207 (SEL).
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4. Macradenia lutescens R.Br., Botanical Register 8: 612. 1822. TYPE. TRINIDAD AND
TOBAGO. Sine loco. (not found). LECTOTYPE (here designated): the drawing annexed on the
description of Macradenia lutescens published by J. Ridgway 170, Piccadilly 1-111-1822, Botanical
Register 8: 610. 1822.
= Rhynchadenia cubensis A. Rich., Historia Fisica Politica y Natural de La Isla de Cuba, Botanical:
248. 1835. TYPE: CUBA, La Sagra s.n., 1836 (Holotype and Isotype not found in P [photos!]).
= Macradenia triandra Lindl.,, Edwards's Botanical Register 21: t. 1815. 1835. TYPE.
SURINAME. Sine loco, Lance s.n. (not found). LECTOTYPE (here designated): the drawing
attached on the description of Macradenia triandra published by J. Lindley, Edwards’s Botanical
Register 21: t. 1815. 1836. syn. fide Govaerts (2015).

Figures 12 a-g; 13 a-i.

Plant epiphytic, erect to suberect, caespitose, 0.8-21 cm tall. Pseudobulbs conic to conic-oblongate,
slightly curved, 0.8-4.6 cm long, green, 1-foliate, covered at base by 1-3 scarious sheaths,
triangular, 0.4—7 x 0.5-3 cm, grey spoted. Leaves linear-oblongate to linear-lanceolate, 3.5-17 x
0.5-1.7 cm, coriaceous, green, apex acuminate, base conduplicate, narrowed in a pseudopetiole.
Inflorescence 3.5-12.5 cm long, with 1-3 subtubular bracts, 2-8 x 1-3 cm, pale green; rachis 5-10
cm long, 4-10-flowered; floral bracts triangular, 0.1-0.6 x 0.1-0.2 cm, pale green. Flowers 1.5-2.5
cm diam.; pedicel+ovary 0.8-1.3 cm long; dorsal sepal elliptic, elliptic-lanceolate, lanceolate,
oblanceolate to ovate, 0.8-1.2 x 0.2-0.5 cm, pale green with central portion light-brown, apex
acuminate, base attenuate; lateral sepals elliptic, elliptic-lanceolate, lanceolate, oblanceolate to
ovate, 0.8-1.2 x 0.2-0.5 cm, pale green with central portion light-brown, apex acuminate, base
attenuate; petals elliptic, elliptic-lanceolate, lanceolate, oblanceolate to ovate, 0.8-1 x 0.2-0.4 cm,
pale green with central portion light-brown, apex acuminate, base attenuate; lip sessile, 3-lobed,
obcordiform to suborbicular when distended, 0.6-0.9 x 0.5-0.6 cm, white with purple veins, flat

intramarginal keels near the base; lateral lobes suborbicular, 0.3-0.5 x 0.2-0.4 cm; midlobe linear,
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as long as the lateral lobes, 0.3-0.5 x 0.1 cm, disc with 3 longitudinal calli. Collumn subcylindric,
slightly enlarged in the apex, 0.4-0.7 cm long, reduced linear wings, white with purple stripes;
rostellum attenuate; clinandrium reduced with margin slightly serrate, 0.1-0.3 cm long, white with
purple spots; anther erect; anther cap oblongate, 0.3-0.4 cm long, white with purple spots; pollinia
2, obovate, 0.1-0.2 cm long, yellow; stipe attenuate, 0.4-0.5 cm long, white translucent; viscidium

elliptic, ca. 0.1 cm long, brown. Fruit fusiform, 2.5-3 cm long, green. Seeds not seen.

Examined material: UNITED STATES. FLORIDA: Royal Palm Key, 35 miles south of Miami, 11-
X-1903, fl., A. A. Eaton s.n. (NY1239501); Royal Palm Hammock, Dade County, 24-1-1916, fl., fr.,
J. K. Small 7394 (NY); idem, 24-1-1916, fl., fr., J. K. Small 7339 (NY). CUBA. ANTILHAS: 1-1884,
fl. E. Quesnel 612 (P); SAN JUAN: Isla de la Juventud, Isle of Pines, 15-111-1916, fl., N.L. Britton et
al. 15554 (NY); CABADA: cultivated at New York Botanical Garden 27571, 2-11-1907, N. Taylor
s.n. (NY1239503); CAMAGUEY: Sierra Cubitas, 19-21-11-1909, fr., J. A. Shafer 537 (NY).
JAMAICA. BELVEDERE: Hanover, 13-1-1899, fr., M. Harris 7679 (NY); Near Castleton, fl.,
Fawcett & Rendle s.n. (NY58887). REPUBLICA DOMINICANA. HISPANIOLA: 28-1V-1969, fr., A.
H. Liogier 14970 (NY); idem, A. H. Liogier 14998 (NY); idem, A. H. Liogier 15001 (NY);
PROVINCIA BARAHONA: en el camino cerca de Villa Platon (18 01'N/ 71 12'0), 3-X-1981, fl., M.
Mejia & J. Pimentel 18413 (NY). BRAZIL. RORAIMA: Caracarai, Parque Nacional do Virua
(1°20'50"N/6°05'10"W), 20-1X-2011, fl., E. Pessoa et al. 687 (INPA, UFP); Caracarai, Parque
Nacional do Virua, Rio Anaua (0°58'40"N/61°21'15"W), 24-VI11-2012, fr., E. Pessoa & A. Melo
993 (UFP); AMAZONAS: Rio Negro, Arquipélago de Anavilhanas, Baixo Anavilhanas, 6-X-1978,
fl., Madison, P.1.S. Braga & H. Kennedy 40 (INPA); Silves, margem do rio Aneba, floresceu em
cultivo 27-V-2015, fl., A K. Koch & J.B.F. da Silva 732 (SP); PARA: Belém, Parque Municipal do
Utinga, proximo a area da Cosampa, 22-V1-2013, fl., A. K. Koch & M. A. G. Jardim 572 (SP, MG);
Bujaru, floresceu em cultivo 22-VI1-2015, A.K. Koch & L.A. Teixeira 735 (SP); Vitoria do Xingu,

area de influéncia direta da UHE - Belo Monte, 3-VII-2013, fl., F. A. Raul BIOTAHBM
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2013011501E01 (MG); Santarém, rio Tapajos, 20-1V-2009, fl., J.B.F. da Silva 2169 (MG);
Capanema, Rio Capanema, 13-111-1997, fl., A.T. Oliveira & A.E.S. Rocha 2 (MG); MATO GROSSO:
Peixoto de Azevedo, BR-080, ponte sobre o rio Peixotinho, 27-X11-2014, fl., A. K. Koch 719 (SP);
ESPIRITO SANTO: Linhares, Reserva Natural da Vale do Rio Doce, estrada farinha seca, km 4.1, 7-1-

1997, fl., D.A. Folli 2891 (RB).

Distribution and habitat: Macradenia lutescens presents the larger distribution in Macradenia,
ranging from southern Florida to the Antilles, northern South America and southeastern Brazil. It
occurs in alluvial and Atlantic forests. In Brazil, it was recorded in Amazonas, Roraima, Para, Mato
Grosso and Espirito Santo states (Figure 16). It was found forming small populations in alluvial

forests of Par4 state.

Taxonomic notes: Robert Brown (1822) described Macradenia lutescens based on a plant from
Trinidad and Tobago cultivated by Mr. Griffin. The type material of M. lutescens was not found in
herbarium collections, therefore the illustration (Figure 14) annexed with the description is
designated here as lectotype (Art. 9.2-11). A similar case occurred with M. triandra (synonym of M.
lutescens), published by Lindley (1835). This plant was sent from Surinam to Horticultural Society
by Mr. Lance, but its type was not also found either in the herbarium collections studied and the
illustration annexed on the description is here designated as lectotype (Figure 15).

The lip with three longitudinal calli in the central portion is a unique character of M.
lutescens. This species presents variable size and morphology. Samples from southern Florida and
the Antilles have smaller flowers than the ones from South America. The Brazilian specimens
present larger flowers, with sepals and petals usually thin, elliptic, elliptic-lanceolate, lanceolate,
oblanceolate to ovate. Is morphologically related to M.grandiflora by the suborbicular lateral lobes
of the lip, but in M. lutescens the sepals and petals apex are acuminate (vs. cuspidate in M.

grandiflora).
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Figure 12. Macradenia lutescens R.Br. a) Plant with inflorescence; b) Floral pieces distended; c)
Lip; d) Lip in lateral view; e) Gymnostemium in frontal view; f) Gymnostemium in lateral view;
g) Pollinarium. Hlustration by Carlos Alvarez from J.B.F. da Silva 2169 (MG) and A.K. Koch &

L.A. Teixeira 735 (SP).
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Figure 13. Macradenia lutescens. a) Plant from Caracarai, Roraima state; b) Plant from Peixe-Boi,
Para state; c) Plant from Belém, Para state; d-e) Plant from Capanema, Para state; g) Plant from
Vitéria do Xingu, Pard state; h-i) Plant from Silves, Amazonas state. Photos by (a) Edlley Pessoa,

(b) Jodo Batista F. da Silva, (d-e) Climbié F. Hall, (f-i) Ana Kelly Koch.
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Figure 14. Lectotype of Macradenia lutescens R.Br. The drawing annexed to the description

published by James Ridgway (1822).
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Figure 15. Lectotype of Macradenia triandra Lindl. The drawing annexed to the description

published by Lindley (1835).
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M. brassavolae

M. loxoglottis M. lutescens

Figure 16. Known distribution maps of Macradenia brassavolae, M. grandiflora, M. loxoglottis and

M. lutescens.
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5. Macradenia paraensis Barb.Rodr., Gen. Sp. Orchid. 1: 139. 1877. LECTOTYPE: Barbosa
Rodrigues’s illustration in “Iconographie des Orchideés du Brésil” 6: t. 300, f. B deposited in the
Library of the Rio de Janeiro Botanical Garden, cited as t. 291 B (then unpublished) in Barbosa
Rodrigues loc. cit.; copied and reproduced in black and white in Cogniaux (1904-1906) 3(4): t. 28,
f. 1V; reproduced in color in Sprunger & al. (1996) 1: t. 300, f. B. (“paranaensis” Schltr., Die
Orchideen: 462. 1914 and Mansf., Notizbl. Bot. Gart. Berlin-Dahlem 10: 381. 1928), designated by

Koch et al. (in prep.).

= Macradenia multiflora (Kraenzl.) Cogn., Fl. Bras. 3(6): 115. 1904 = Trichopilia multiflora
Kraenzl., Xenia Orchid. 3: 152, t. 288. 1900. LECTOTYPE: original drawing in the protologue in

Xenia Orchid. 3: t. 288, I. 1-7. 1900, designated by Koch et al. (in prep.)

Figure 17 a-0; 18 a-i.

Plant epiphytic, erect to suberect, caespitose, 10-25 cm tall. Pseudobulbs conic, conic-oblongate to
pyriform, curved, 2-7 cm long, green, 1-foliate, covered at base by 1-3 scarious sheaths, triangular,
1.5-4 x 1-2.2 cm, grey spoted. Leaves elliptic, lanceolate, linear, linear-lanceoate to linear-oblong,
6.5-20 x 1-3 cm, coriaceous, green, apex acuminate, acute to obtuse, base conduplicate, narrowed
in a pseudopetiole. Inflorescence 4-5 cm long, with 1-5 subtubular bracts, 0.6-1.7 x 0.2-0.5 cm,
pale green; rachis 10-20 cm long, 10-30-flowered; floral bracts triangular, 0.1-0.6 x 0.1-0.2 cm,
pale green. Flowers 1.7-2 cm diam.; pedicel+ovary 0.5-1.5 cm long; dorsal sepal elliptic, elliptic-
lanceolate, lanceolate to oblanceolate, 1-1.5 x 0.2-0.4 cm, light-brown to red, apex acuminate,
attenuate to acute, base attenuate; lateral sepals elliptic, elliptic-lanceolate, lanceolate to
oblanceolate; 1-1.5 x 0.2-0.4 cm, light-brown to red, apex acuminate to acute, base attenuate;
petals lanceolate, linear-lanceolate to subfalcate, 0.9-1.4 x 0.1-0.4 cm, light-brown to red, apex
acuminate to acute, base attenuate; lip sessile, 3-lobed, sub-rhomboid, 0.8-1 x 0.6-0.8 cm, white

with purple spots, flat intramarginal keels near the base, membranaceous arched lamella
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transversely arranged, reaching the entire width of lip; lateral lobes obliquely ovate, rhombic-ovate
to triangular, divergent or not, 0.2-0.3 x 0.2-0.3 cm; midlobe linear to linear-obtrulate, as long as
the lateral lobes, 0.4-0.5 x 0.1-0.2 cm, disc with one longitudinal callus. Collumn subcylindric,
slightly enlarged in the apex, 0.4-0.6 cm long, conspicuous suborbicular wings, white with purple
spots; rostellum attenuate; clinandrium margin irregularly lacerate, suborbiculate at base, 0.4-0.5
cm long, whitish-purple to purple; anther erect; anther cap oblongate, 0.4-0.5 cm long, white with
purple spots; pollinia 2, obovate, 0.1-0.2 cm long, yellow; stipe attenuate, 0.5-0.6 cm long, white
translucent; viscidium elliptic, ca. 0.1 cm, brown. Fruit fusiform, 2.5-5 cm long, green. Seeds not

seen.

Examined material: BRAZIL. GolAs: trés km de Sdo Jodo da Alianca, Serra Geral do Parana, 23-
111-1973, fl., W. R. Anderson 7803 (UB, NY); Anapolis, 5-111-1964, fl., E. F. Heringer 9602 (UB);
Alto Paraiso de Goias, a aproximadamente 13 km da Vila Sao Jorge, Fazenda Oreades, 28-V1-1998,
fl., R.C. Oliveirone 313 (HEPH); MATO GROSSO: rio Papagaio, afluente da margem direita do rio
Juruena, 5-11-2010, fl., J. B. F. da Silva 3398 (MG); Canarana, Fazenda Brinquedos Bandeirantes,
21-111-1992, fl., L. P. Félix 4767 (EAN); Barra do Bugres, Tapirapoan, 111-1909, fl., F. C. Hoehne
1398 (R); idem, F. C. Hoehne 1399 (R); idem, 1436 (R); idem, 1437 (R); idem, 1520 (R); idem,
1521 (R); Brasnorte, floresceu em cultivo no orquidario Catasetum da Universidade do Estado do
Mato Grosso, 23-1V-2012, fl., C. A. Silva 501 (TANG); MATO GR0OSSO DO SuL: Dourados, margem
do rio Dourados, 22-X-2012, fl., C. F. Hall 798 (SP); Sidrolandia, 10-11-2004, fl., R.B. Singer
2004/11 (UEC); MINAs GERAIS: Aiuruoca, PCH Aiuruoca, rio Aiuruoca, 16-11-2000, fl., E.
Tameirdo Neto 2856 (BHCB); PARA: Santana do Araguaia, Barreira de Campos, 10-VI-2009, fl., J.
B. F. da Silva 3397 (MG); Séo Félix do Xingu, Vira Nereu, estrada da Taboca, fl., A.K. Koch &
J.B.F. da Silva 731 (SP, MG); Aveiros, margem do rio Tapajos em frente a Fordlandia, floresceu
em cultivo 12-VI1-2015, A.K. Koch & L.A. Teixeira 733 (SP, MG); Vitoria do Xingu, Canteiro de

obras da UHE Belo Monte, Sitio Pimental (UTM: 9620424N/399418E), fl., 3-X1-2011, B. M. de
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Mello PSACF 10 (MG); idem, 14-11-2012, fl., L.C. Piacentini PSACF 108 (MG, IAN); TOCANTINS:
area a direita da pista, cerca de 18-20 km ap6s Araguacu, na estrada para Alvorada (12°51'54"S/
49°43'39"W), 16-11-1997, fl., R. S. Oliveira et al. s.n. (UB); RONDONIA: Ji-Parand, Reserva
Biologica do Jaru, 24-111-1987, fl, P. Martuscelli s.n. cultivo Orquidario do Estado — Ibt 15153
(SP). BOLIVIA. PROVINCIA YACUMA: Estacion Biologica Beni, Entrada El Triunfo, al norte de
Porvenir. Rio Curiraba hasta Rio Aguas Negras, 14'50"S/ 66'20"W, 10-V1-1988, fl., E. Villanueva
& R. Foster 819 (F). PARAGUAY. lter ad Paraguay septentrionalem, in regione cursus superioris

fluminis Apa, 11-1901, E. Hassler 8521 (NY, BM).

Distribution and habitat: This species is distributed in Brazil, Bolivia and Paraguay (Figure 23).
In Paraguay occured in riparian forests of headwater of Aquidaban river in southern of Apa river. In
Brazil, M. paraensis is well distributed, being recorded in states of North, Southeast and Central
regions in gallery forests on Cerrado and alluvial forests on Amazonia. It was collected with flowers

between February and June.

Taxonomic notes: Macradenia paraensis was described from a plant collected by Barbosa
Rodrigues in Para state, Brazil. This species morphologically resembles M. tridentata by the
obliquely ovate, rhombic-ovate to triangular lateral lobes of lip, but it can be differentiated from M.
tridentata and further Macradenia species by the presence of a transversely arranged
membranaceous arched lamella, reaching the entire width of lip. Moreover, its flowers vary in color
from brown to purple. The species has been most commonly identified as M. multiflora, but
Schlechter (1914) synonymized Trichopilia multiflora with M. paraensis, and M. multiflora was

synonymized with M. paraensis by extension (Koch et al., in prep.).
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Figure 17. Macradenia paraensis Barb.Rodr. a) Plant with inflorescence; b) Floral pieces distended;
c) Lip in lateral view; d) Gymnostemium in lateral view; €) Gymnostemium in frontal view; f-g)
Anther cap in lateral and dorsal views; h) Pollinarium; i-o0) Lips. Hlustrations by Carlos Alvarez
from J. B. F. da Silva 3397 (MG), and Jodo Silveira from A.K. Koch & J.B.F. da Silva 731 (SP), C.
F. Hall 798 (SP), R. S. Oliveira et al. s.n. (UB), W. R. Anderson 7803 (UB), L. P. Félix 4767

(EAN), J. B. F. da Silva 3397 (MG).



Figure 18. Macradenia paraensis. a) Inflorescence; b-f) Flowers; g) Lip inserted in the

gymnostemium; h) Gymnostemium in ventral view; i) Immature fruits (Photos: Ana Kelly Koch).
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6. Macradenia purpureorostrata G.Gerlach, Orchideen Journal 19(2): 73. 2012. TYPE:
COLOMBIA. Sine loco, Colomborquideas Nr. 94/3316 (under cultivation), G. Gerlach s.n.
(Holotype JAUM n.v.; Isotype M [spirit collection!])
= Macradenia brassavolae var. albiflora Senghas & Seeger, Orchidee (Hamburg) 47(4): 832. 1996.
TYPE: COLOMBIA. DepT. PUTUMAYO: Rio Putumayo bei Pto. Leguizamo, O. Seeger 21869
(Holotype HEID?!) syn. fide Gerlach (2012).

Figure 19 a-h.

Plant epiphytic, erect to suberect, caespitose, 20-26 cm tall. Pseudobulbs cylindrical, slightly
curved, 3.5-4 cm long, green, 1-foliate, covered at base by 2—3 scarious sheaths, triangular, 2.5-4.5
x 1-1.5 cm, grey spoted. Leaves linear-oblongate, 14.5-22 x 2.7-3 c¢m, coriaceous, green, apex
acuminate, base conduplicate, narrowed in a pseudopetiole. Inflorescence ca. 9 cm long, with 3-4
subtubular bracts, 0.3-0.4 x 0.2 cm, pale green; rachis 8-12 cm long, 12-15-flowered, floral bracts
triangular, ca. 0.2 x 0.3 cm, pale green. Flowers 3—4 cm diam.; pedicel+ovary 0.9-1 cm long; dorsal
sepal elliptic-lanceolate, 1.2-1.4 x 0.2-0.3 cm, white to pinkish-white, apex acute, base attenuate;
lateral sepals lanceolate, subfalciform, 1.7-2 x 0.2-0.3 cm, white to pinkish-white, apex acute, base
attenuate; petals linear-lanceolate, 1.3-1.5 x 0.2 cm, white to pinkish-white, apex acute, base
attenuate; lip sessile, 3-lobed, obcordiform when distended, 1.4-1.6 x 0.5-0.7 cm, white with
purple spots, with a flat intramarginal keel near the base; lateral lobes subsquared, 0.5-0.7 x 0.2-0.3
cm; midlobe filiform, 2 x longer than the lateral lobes, ca. 0.9-1.1 cm, disc with one longitudinal
callus. Collumn subcylindric, slightly enlarged in the apex, 0.5-0.6 cm long, conspicuous falciform
wings, white with purple spots; rostellum attenuate; clinandrium margin serrate, falciform at base,
0.2-0.4 cm long, white with purple margin; anther erect; anther cap triangular, rostrate, 0.6-0.7 cm
long, purple; pollinia 2, obovate, ca. 0.1 cm long, yellow; stipe attenuate, 0.5-0.6 cm long, white

translucent; viscidium elliptic, ca. 0.1 cm, brown. Fruits not seen. Seeds not seen.
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Examined material: COLOMBIA. DepT. CAQUETA: Orquideas Del Valle #7 (CUVC).
VENEZUELA. AMAZONAS: DEPT. Atures, Rio Orinoco, Isla Hormiga, entre Cafio Grua y Cafio
Ucata, Romero, Guanchez & Alvarez 1947 (VEN). ECUADOR. PROVINCIA SUCUMBIOS: Imuya
Cocha along Rio Lagatococha, 1 hr upstream from junction with Rio Aguarico, alt. 200m, 20-X-
1991, fl., C.H. Dodson, G. Romero & P.M. Dodson 18927 (SEL); MORONA-SANTIAGO: collected at
Morona, 300 m elevation, cultivated at Ecuagenera El Pangui Facility, 20-11-2002, fl., A. Hirtz 8131

(SEL).

Distribution and habitat: Macradenia purpureorostrata occurs in Colombia, Venezuela and

Ecuador (Figure 23). Was collected with flowers in February and October.

Taxonomic notes: Macradenia purpureorostrata was described based on a plant collected in
Colombia (Gerlach 2012), including the nomenclatural type of Macradenia brassavolae var.
albiflora (Senghas & Seeger 1996) as paratype. Further paratypes of M. purpureorostrata
mentioned by Gerlach (2012) can be found in CUVC and VEN (not seen).

Macradenia purpureorostrata is close related to M. brassavolae by the midlobe of lip 2 x
longer than the lateral lobes and the triangular rostrated anther cap. The differences between the two
species are discussed under M. brassavolae. The purple color of the anther cap and rostellum

remains in dried material and is a good feature to identify this species in herbarium collections.
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Figure 19. Macradenia purpureorostrata G.Gerlach. a) Plant with inflorescence; b) Detail of
inflorescence; c¢) Flower in frontal view (Photos: Gunter Gerlach); d) Flower distended; e) Lip; f)

Collumn in lateral view; g) Collumn in frontal view; h) Pollinarium. Illustration by Jodo Silveira

from A. Hirtz 8131 (SEL).
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7. Macradenia surinamensis Rchb.f. & Waullschl., Ann. Bot. Syst. 6: 697. 1863. LECTOTYPE:

SURINAME. “E regiones Para”, Wullschlaegel 1806” (GOET008580!), designated by Koch et al.

(in prep.)

= Macradenia rubescens Barb.Rodr., Gen. Sp. Orchid.1: 139. 1877. TYPE: BRASIL. PARA:
Trombetas, J.B. Rodrigues s.n. (lost). LECTOTYPE: Barbosa Rodrigues’s illustration in
“Iconographie des Orchideés du Brésil” 6: t. 300, f. A, deposited in the Library of the Rio de
Janeiro Botanical Garden, cited as t. 291 A (then unpublished) in Barbosa Rodrigues loc. cit.;
copied and reproduced in black and white in Cogniaux (1904-1906) 3(4): t. 28, f. 111; reproduced in

color in Sprunger & al. (1996) 1: t. 300, f. A., designated by Koch et al. (in prep.)

Figure 20 a-k; 21 a-f.

Plant epiphytic, erect to suberect, caespitose, 0.9-23 cm tall. Pseudobulbs cylindrical, not curved,
2.3-5.6 cm long, green, 1-foliate, covered at base by 2—3 scarious sheaths, triangular, 1.2-3 x 0.5-
1.5 cm, grey spoted. Leaves linear-lanceolate, 7.5-18 x 1.2-2.3 cm, coriaceous, green, apex
acuminate, base conduplicate, narrowed in a pseudopetiole. Inflorescence 7-9 cm long, with 3-4
sub-tubular bracts, 0.9-1.2 x 0.3-0.4 cm, pale green, rachis 7-8 cm long, 13-20-flowered, floral
bracts triangular, 0.2-1 x 0.1-0.3 cm, pale green. Flowers 0.2-0.5 cm diam.; pedicel+ovary 0.8-1
cm long; dorsal sepal elliptic-lanceolate, 1.1-1.3 x 0.2-0.3 cm, vinaceous, apex acute, base
attenuate; lateral sepals elliptic-lanceolate, lanceolate to subfalciform, 1-1.2 x 0.2 cm, vinaceous,
apex acute, base attenuate; petals elliptic-lanceolate to falciform, 0.9-1.1 x 0.1-0.2 cm, vinaceous,
apex acute, base attenuate; lip sessile, 3-lobed, obcordiform when distended, 0.7-1 x 0.4-0.6 cm,
white with vinaceous veins, with a flat intramarginal keel near the base; lateral lobes suborbicular,
0.3-0.4 x 0.2-0.3 cm; midlobe linear, as long as the lateral lobes, 0.3-0.5 x 0.1 cm, disc with one

longitudinal callus. Collumn subcylindric, slightly enlarged in the apex, 0.7-1 cm long, reduced

linear wings, white with vinaceous spots; rostellum attenuate; clinandrium margin slightly serrate,
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inconspicuously serrate at base, 0.2—0.3 cm long, white with vinaceous margin; anther erect; anther
cap oblongate, 0.5-0.6 cm long, white with vinaceous spots; pollinia 2, obovate, ca. 0.1 cm long,
yellow; stipe attenuate, 0.4-0.6 cm long, white translucent; viscidium elliptic, ca. 0.1 cm, brown.

Fruits not seen. Seeds not seen.

Examined material: PERU. Dpto. Huanuco, Prov. Pachieta, Dtto. Honoria, Bosque Nacional de
Iparia, a 16 largo Del Rio Pachieta cerca Del campamento Miel de Abeja (1Km arriba Del pueblo de
Tournavista 0 unos 20 Km arriba de la confluéncia com El Rio Ucayali), 28-11-1967, J. Schunke, V.
1691 (F); idem, cerca Del campamento Miel de Abeja (1Km), 2-111-1967, J. Schunke, V. 1699 (F);
BRASIL. PARA: Oriximing, 12-VI1-2013, fl., A.K. Koch & R.F. Monteiro 730 (SP); Santarém, rio
Tapajos, 20-1VV-2009, fl., J.B.F. da Silva 2169 (MG); Trombetas, 111-2013, fl. J. B. F. da Silva s.n.
(MG); RONDONIA: Porto Velho, llha Assuncdo no rio Madeira, 2-11-1998, fl., J.B.F. da Silva 655
(MG); idem, margem do rio Madeira, floresceu em cultivo 13-VI-2015, fl., A.K. Koch & S. Queiroz
734 (SP); idem, Rio Jatuarana, parcela 06, setor 01, V.X. Silveira 405 (RON); AMAZONAS:
Presidente Figueiredo, Rebio Uatuma, grade do PPBio, 21-111-2008, fl., J.F. Stancik 186 (INPA).
BOLIVIA. Depto. SANTA Cruz, East of Santa Cruz, 20-1X-1977, F. Fuchs s.n., Orchid
Identification Center 1811 (SEL); Depto. SANTA CRuz, East of Santa Cruz, 29-1V-1981, F. Fuchs
s.n. (SEL038575); Depto. SANTA Cruz, East of Santa Cruz, 6-11-1984, F. Fuchs s.n., Orchid

Identification Center 7948 (SEL);

Distribution and habitat: Macradenia surinamensis was recorded from Suriname, Peru, Bolivia
(one voucher from each country), and Brazil (Figure 23). In Brazil, it occurs in Amazonas, Para and
Ronddnia states. Silva et al. (1999) reported the occurrence of M. surinamensis (as M. rubescens) in

Maranhdo state, growing in riparian and alluvial forests, but no vouchers were found.
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Taxonomic notes: This species was cited in different databases as a synonym of Macradenia

lutescens. However, on the basis of the type and additional material, M. surinamensis differ from M.

lutescens by having only one longitudinal callus on the lip, whereas M. lutescens have three calli.
Recently, Koch et al. (in prep.) recognized the two species.

Macradenia surinamensis shares morphological characteristics with M. loxoglottis (see

discussion under this latter name), but present flowers with sepalas and petals vinaceous (vs. green

and brown spotted in M. loxoglottis).
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Figure 20. Macradenia surinamensis Rchb.f. & Waullschl. a) Plant with inflorescence; b) Floral
pieces distended; c-d) Lip; e) Lip in lateral view; f) Gymnostemium in lateral view; Q)
Gymnostemium in frontal view; h) Anther cap in lateral view; i) Anther cap in dorsal view; j-k)
Pollinarium in frontal and lateral views. Illustration by Carlos Alvarez from A.K. Koch & S.

Queiroz 734 (SP).
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Figure 21. Macradenia surinamensis Rchb.f. & Wullschl. a) Plant with inflorescence; b) Flower; c)
Gymnostemium in lateral view; d) Anther cap in dorsal view; e) Anther cap in lateral view; f)

Pollinarium (Photos: Ana Kelly Koch).
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8. Macradenia tridentata C. Schweinf., American Orchid Society Bulletin 14: 62. 1945. TYPE.
PERU. LORETO: Above Pongo de Manseriche, Creek Torompisa, 220 meters, Mexia 6358a
(Holotype UC [photo!]; Isotype AMES [spirit collection!])

Figure 22 a-g.

Plant epiphytic, erect to suberect, caespitose, 8-28 cm tall. Pseudobulbs conic-oblongate, not
curved, 2.5-3 cm long, green, 1-foliate, covered at base by 2—3 scarious sheaths, triangular, 1-1.5 x
0.8 cm, grey spoted. Leaves linear-lanceolate, 8.4-14 x 0.6-1.2 cm, coriaceous, green, apex
acuminate, base conduplicate, narrowed in a pseudopetiole. Inflorescence 5-8 cm long, with 3-4
subtubular bracts, ca. 5 x 3 cm, pale green, rachis 8-10 cm long, 12-15-flowered, floral bracts
triangular, 0.2-0.3 x 0.1-0.2 cm, pale green. Flowers 0.2-0.3 cm diam.; pedicel+ovary 10-13 cm
long; dorsal sepal lanceolate, ca. 1.2 x 0.3 cm, greenish red-brown, apex acuminate, base attenuate;
lateral sepals elliptic-lanceolate, 1.2-1.3 x 0.2 cm, greenish red-brown, apex acute, base attenuate;
petals lanceolate, subfalcate, 1-1.2 x 0.2 cm, greenish red-brown, apex acute, base attenuate; lip
sessile, 3-lobed, sub-rhomboid, ca. 0.9 x 0.6 cm, white with purple veins, flat intramarginal keels
near the base; lateral lobes obliquely ovate to rhombic-ovate, erect, ca. 0.4 x 0.2 cm; midlobe linear,
as long as the lateral lobes, ca. 0.5 x 0.1 cm, disc with one longitudinal callus. Collumn
subcylindric, slightly enlarged in the apex, 0.5-0.7 cm long, conspicuous ovate wings, white with
purple spots; rostellum attenuate; clinandrium margin slightly serrate, ovate at base, 0.2-0.3 cm
long, whitish-purple to purple; anther erect; anther cap oblongate, 0.5-0.6 cm long, white with
vinaceous spots; pollinia not seen; stipe not seen; viscidium not seen. Fruits not seen. Seeds not

seen.

Examined material: PERU: IQUITOS, 1-1V-1976, fl., F. Fuchs (SEL017664). BRASIL. ACRE:
Cruzeiro do Sul, Rio Moa entre Igarapé Ipiranga e Aquidabd, 18-1V-1971, fl., G.T. Prance et al.

12053 (INPA); Bujari, bacia do rio Purus, rio Antimari, Floresta Estadual do Antimari (9
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24'40"S/68 07'26"W), 11-111-1997, fl., D. C. Daly et al. 9487 (NY); Riozinho do Andira, 26-I11-
1995, fl., M. de Pardo et al. 96 (NY); idem, 30-111-2011, fl., R.C. Forzza 6287 (RB); Placido de
Castro, Rio Abung, 22-111-2011, fl., M.H. Terra-Araujo 687 (RB); Mancio Lima, bacia do Alto
Jurud, rio Moa, Volta da Aurora (7 30'35"S/72 5820"W), 3-V-1996, fl., M. Silveira et al. 1186

(NY).

Distribution and habitat: Macradenia tridentata is relatively rare. It was recorded in Peru from
two localities, Loreto (type locality) and Iquitos, and in Brazil, in Acre state only, in four
municipalities, where the species was collected in tree trunks on riverbanks at the basin of Purus

river, from see level up to 220 m elevation (Figure 23).

Taxonomic notes: Macradenia tridentata is morphologically similar to M. paraensis because of
the obliquely ovate to rhombic-ovate shape of the lateral lobes of the lip. The main differences are

given under M. paraensis.



106

Figure 22. Macradenia tridentata C.Schweinf. a) Plant with inflorescence; b-c) Inflorescence
(Photos: Mario Aradjo Terra); d) General aspect; e) Floral pieces distended; f) Gymnostemium in
lateral view; g) Anther cap in lateral view. Illustration by Jodo Silveira from G.T. Prance et al.

12053 (INPA).
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Figure 23. Known distribution maps of Macradenia paraensis, M. purpureorostrata, M.

surinamensis and M. tridentata.
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EXCLUDED TAXA

Macradenia amazonica Mansf., Notizbl. Bot. Gart. Berlin-Dahlem 10: 381. 1928. TYPE: BRAZIL.
AMAZONAS-GEBIET, Baixo Purus, 1V-1927, G. Hubner 269 (lost).

In the description of M. amazonica, Mansfeld (1928) provided characters that resembles
other two species of Macradenia, M. paraensis and M. tridentata. These two species have lateral
lobes of lip obliquely ovate, rhombic-ovate or triangular, with apex divergent or straight, although
the main difference between them is the presence of a transversely arranged membranaceous arched
lamella, reaching the entire width of lip in M. paraaensis, which is absent in M. tridentata, as well
as in M. amazonica.

The type material of M. amazonica was not found, and there is no illustration with the
original description. This fact makes it impossible to prove the true identity of M. amazonica.
Probably, M. amazonica is a synonym of M. tridentata, due to the morphology and local of
occurrence. If the species could be confirmed and considered a synonym of M. tridentata, the name

M. amazonica should be maintained, since it is the oldest name.

Macradenia buchtienii Schltr., Repert. Spec. Nov. Regni Veg. 2: 79. 1929. TYPE: BOLIVIA.
NORD-YUNGAS, Polo-Polo bei Coroico, 1100 m, Oct-Nov 1912, Buchtien 3696 (Holotype B,
destroyed; Lectotype US!, designated by Christenson (1996)).

= Warmingia bucthienii (Schltr.) Schltr. ex Garay & Christenson., syn. fide Christenson (1996).

Macradenia delicatula Barb.Rodr., Genera et Species Orchidearum Novarum 2: 183. 1881. TYPE:
BRAZIL. MINAsS GERAIs: Serra das Bicas, J. B. Rodrigues s.n. (lost). Barbosa Rodrigues’s

illustration cited as 2: t. 805 (lost).
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Macradenia delicatula is excluded from the genus due to the lack of illustrations, original materials
or additional specimens. Analyzing the description of this taxon, we found similarities with
Warmingia eugenii (e.g. the yellowish white sepals, petals and lip, the dentate margins of the petals
and the lateral lobes of lip, and the not erect margin of clinandrium). However, there is no support

for definitively placing it as a synonym.

Macradenia eugenii (Rchb.f.) Schltr., Orchideen: 461. 1914. LECTOTYPE: BRAZIL. MINAS
GERAIS: Lagoa Santa, E. Warming s.n. (W0018479!), designated by Koch et al. (in prep.).

= Warmingia eugenii Rchb.f., syn. fide Schlechter (1914).

Macradenia loefgrenii (Cogn.) Schltr., Orchideen: 461. 1914. = Warmingia loefgrenii Cogn. in
Mart., Fl. Bras. 3(6): 119. 1904. (“lofgrenii”’). LECTOTYPE: BRAZIL. SA0 PAULO: Franca,
Comm. Geogr. et Geol. S. Paulo 2044 (BR!, Isolectotype SP!), designated by Koch et al. (in prep.).

= Warmingia eugenii Rchb.f., syn. fide Pabst (1954).

Macradenia mexicana Kraenzl., Vidensk. Meddel. Dansk Naturhist. Foren. Kjgbenhavn 71: 175.
1920. TYPE. MEXICO, sine loco, spirit collection (lost).

Analyzing the original description of M. mexicana, it was possible to observe several
similarities with M. lutescens. Although, the author emphasizes the lack of a lip midlobe, which
would differ the newly described species from all other Macradenia species. The material used to
describe M. mexicana was mantained in spirit collection. The midlobe of M. lutescens is backward
recurved and susceptible to mechanical shock, especially in spirit collection. It could have been
broken and lost in the solution. As the midlobe of the lip is a diagnostic character of Macradenia, its
lack in M. mexicana reported by Kraenzlin his absence, hypothetically, must be due to breakage and

subsequent loss.
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Macradenia mutica Lindl., Edwards’s Bot. Reg. 25: misc. 20. 1839. TYPE: TRINIDAD AND
TOBAGQO, sine loco, flowered with Mr. Knight, of the King’s Road. (lost).
= Trichopilia mutica (Lindl.) Rchb.f. & Wullschl., Ann. Bot. Syst. 6: 679. 1863. syn. fide Rchb.f. &

Waullschl. (1863).

Macradenia paulensis Cogn., in Mart. Fl. Brasil. 3(6): 577. 1906. LECTOTYPE: BRAZIL. SA0
PAuLO: Alto da Serra, Comm. Geogr. e Geol. S&o Paulo 4036 comm. cl. G. Edwall s.n. (SP29488!),
here designated. ISOLECTOTYPE: BRAZIL. SA0 PAULO: Rio Grande, G. Edwall s.n. (BR6572082
[photo!]). syn. nov.

= Gomesa handroi (Hoehne) Pabst, Orquidea (Rio de Janeiro) 29: 165. 1967.

Cogniaux (1906) cited two syntypes of Macradenia paulensis. The two type materials
proved that they do not to belong in Macradenia, because the dried specimens lack the main
characters of the genus (e.g. well developed clinandrium and prominent rostellum). A careful
examination of this material showed that it is conspecific with Gomesa handroi (Hoehne) Pabst,
which is easily distinguished from Macradenia mainly by the laterally compressed pseudobulbs,
with base covered by imbricate foliate sheaths, relatively small flowers, bilamellate disc of the lip,
entire clinandrium, obovate sepals and petals, and villous column.

The indication of two type materials requires the designation of a lectotype, and we choice

of the material housed at herbarium SP (29488, barcode SP009667).

Macradenia polystachya Spreng., Syst. Veg. 3: 726. 1828. TYPE: MADAGASCAR. Sine loco
(lost).
= Oeoniella polystachys (Thouars) Schitr., Beih. Bot. Centralbl. 36(2): 177. 1826. syn. fide

Govaerts (2003).
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Macradenia regnellii Barb.Rodr., Genera et Species Orchidearum Novarum 2: 183. 1881.
LECTOTYPE: BRAZIL. MINAs GERAIs: Capivari, A.F. Regnell 111-1167 A (P!), designated by
Koch et al. (in prep).

= Warmingia eugenii Rchb.f., Otia Bot. Hamburg.: 87. 1881. syn. fide Koch et al. (in prep.).

The analysis of the type material, descriptions and illustrations of Macradenia regnellii,
shows its similarity with Warmingia eugenii. The main characters of Warmingia species, which also
distinguish them from Macradenia, are the whitish colored flowers, the sepals, petals and labellum
with serrulate to dentate margins, the clinandrium with entire margin, and the transversal and basal
lip callus. All these features are present in the type of M. regnellii. It should be noted that the
illustration of Macradenia regnellii showed by Cogniaux (1906) and by Rodrigues itself reproduced

in Sprunger et al. (1996) is not in accordance with the structures analyzed in the type material.
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ABSTRACT - (Phylogeny of the genus Macradenia R.Br (Oncidiinae — Orchidaceae) Macradenia
IS positioned, along with eight other genera in the Oncidiinae group called twig epiphyte clade. It is
a small genus composed by eight species distributed throughout the Neotropics. Previous
phylogenies that included Macradenia showed the genus as monophyletic. Therefore, this study
aimed to present a phylogenetic hypothesis for the genus Macradenia using three molecular
markers to test its monophyly and, discuss the relationships of the species. The results confirm with
a high support that Macradenia is monophyletic, corroborating previous studies. Still, the
relationships within the genus are not clear, presenting clades with low support. The results
obtained for Macradenia based on the selected markers were not satisfactory for clarify the
relationships among some species of the genus, although they are very good for phylogenetic
hypotheses of the position of the genus within Oncidiinae subtribe. Therefore, it will be necessary
the inclusion of more specifics chloroplast and nuclear markers, or the use of microsatellites.

Key words: Cymbidieae, ITS, matK, Monophyly, trnL-F.

RESUMO - (Filogenia do género Macradenia R.Br. (Oncidiinae — Orchidaceae). Macradenia
encontra-se posicionado com mais oito géneros em um agrupamento de Oncidiinae denominado
twig epiphyte clade. E um género pequeno composto por oito espécies distribuidas por toda a regido
Neotropical. As filogenias que incluiram espécies de Macradenia ndo foram tdo abrangentes quanto
ao numero de terminais do género, incluindo apenas trés espécies, mas consideraram o género como
monofilético. Este trabalho tem como objetivo apresentar uma hipétese filogenética para o género
Macradenia utilizando trés marcadores moleculares, para testar o seu monofiletismo e, discutir a
relacdo entre as espécies. Com base nas andlises incluindo trés marcadores moleculares, 0s
resultados obtidos confirmam com alto suporte que Macradenia é monofilético, corroborando as
filogenias ja propostas. Por outro lado, a relacdo interna deste clado apresentou ramos com baixo
suporte. Resultados obtidos para Macradenia com base nos marcadores escolhidos ndo foram tao

satisfatorios quanto ao relacionamento filogenético entre algumas espécies do género, apesar de
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serem muito bons para hipoteses filogenéticas da subtribo Oncidiinae. Entretanto, sera necessario a
inclusdo de mais marcadores plastidiais e nucleares mais especificos, ou ainda utilizar marcadores

de microsatélites.

Palavras-chave: Cymbidieae, ITS, matK, Monofiletismo, trnL-F.
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Introducéo

Oncidiinae € uma das subtribos que concentra grande parte dos géneros mais derivados em
Orchidaceae (Chase et al. 2005), entre os quais Oncidium Sw. e Odontoglossum Kunth que, juntos,
compbem pouco mais da metade das espécies dessa subtribo (Dressler 1993, Pridgeon et al. 2009).
Compreende cerca de 69 géneros e aproximadamente 1.600 espécies restritas ao Neotropico,
ocorrendo desde o sul da Florida e norte do México até as Antilhas, América Central, Peru, Bolivia
e norte da Argentina (Chase et al. 2009).

De acordo com Pridgeon et al. (2009), a subtribo encontra-se dividida em dez clados
denominados A, B, C, D, E, F, G, H, | e J, e dentre estes, destaca-se o clado “J”, que ¢ composto
exclusivamente por espécies epifiticas distribuidas em 20 géneros. Neste mesmo clado, hd um
agrupamento de espécies de nove géneros, incluindo Macradenia R.Br., denominado twig epiphyte
clade, composto pelas epifitas de raminhos, ou seja, as orquideas que crescem em galhos finos, nas
extremidades dos forofitos e entre 3 e 4 metros de altura. Neste clado, Macradenia é relacionado
aos géneros Macroclinium Barb.Rodr. e Notylia Lindl., compartilhando com estes as polinias
achatadas, a cavidade estigmatica em fenda e a estrutura da inflorescéncia, entretanto, em
Macradenia as flores sdo maiores que nos outros dois géneros (Chase et al. 2009).

Macradenia € um género pequeno e ao que tudo indica, composto por oito espécies
distribuidas por toda a regido Neotropical (Koch et al. in prep.). Suas espécies podem ser
delimitadas através da morfologia floral, cujas principais caracteristicas sdo a forma do labelo
juntamente com o seu numero de calos e o tipo de clindndrio. Entretanto, espécies com ampla
distribuicdo como M. lutescens e M. paraensis podem apresentar diferentes variaches nessas
estruturas, especialmente em coloracdo e tamanho, as quais, no entanto, ndo sdo suficientes para
delimitar novos taxons.

As filogenias que incluiram espécies de Macradenia (Chase et al.2005, Quintanilla-

Quintero et al. 2011, Neubig et al. 2012) ndo foram tdo abrangentes quanto ao nimero de terminais
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do género, incluindo apenas trés espécies: M. brassavolae Rchb.f., M. rubescens Barb.Rodr. (= M.
surinamensis Rchb.f. & Wullsch.) e M. tridentata C.Schweinf. Com base nestas filogenias,
Macradenia apresenta-se como um género monofilético estando relacionado com os géneros
Macroclinium, Notylia, Warmingia Rchb.f. e Seegeriella Senghas. Além disso, estas filogenias
corroboram o posicionamento de Macradenia em Oncidiinae proposto por Dressler (1981, 1993).
Apesar de Macradenia ser considerado monofilético, a presenca de poucos taxons nas
filogenias supracitadas deixa duvidas quanto a relacdo filogenética das espécies dentro do género,
demonstrando que h& a necessidade da realizacdo de um trabalho com um conjunto de dados maior.
Este trabalho tem como objetivo apresentar uma hipdtese filogenética para o género Macradenia
utilizando dados moleculares, testando a sua monofilia e, com base nisso, discutir a relacdo entre as

espécies.

Material e métodos

As amostras utilizadas foram obtidas através da realizacdo de 11 expedicGes de coleta em
nove estados brasileiros (34 municipios) e uma no Panama, em Ciudad de Panama. As coletas em
territorio brasileiro estiveram resguardadas pela licenca n® 35771 do Sisbio e as coletas realizadas
no Panama foram possibilitadas pelo Projeto Corredor Biologico Mesoamericano do Atlantico
Panamenho (CBMAP I1). Além disso, espécimes de Macradenia foram obtidos através de
orquidofilos da regido amazonica, bem como a colaboracdo dos demais colegas de laboratério e

pesquisadores do Brasil e do exterior.

Procedimentos laboratoriais

Todos os procedimentos apresentados a seguir foram realizados no Laboratério de
Biologia Molecular do Museu Paraense Emilio Goeldi. Para a extracdo do DNA foram coletadas
amostras de plantas em cultivo no Orquidario do Estado, Instituto de Botéanica, Sdo Paulo, no

Museu Paraense Emilio Goeldi, bem como em cole¢des particulares de orquidofilos, alem de
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plantas obtidas em expedicGes de coleta e acondicionadas em silica gel. Foram utilizadas 15
amostras de cinco espécies de Macradenia (Tabela 1). Além disso, com base em filogenias ja
publicadas (Chase et al.2005, Quintanilla-Quintero et al. 2011, Neubig et al. 2012), foram
utilizadas sequéncias das seguintes espécies como grupo externo: Notylia angustifolia, N.
yauaperiensis, Rodriguezia lanceolata e Warmingia eugenii (Tabela 1). Para espécies em que ndo
foi possivel a obtengdo de material para extracdo as sequencias foram obtidas no Genbank (Tabela
1).

Foram utilizados trés marcadores moleculares, dois plastidiais: Maturase K (matK) e
Intergenic spacer (trnL-F); e um nuclear: Internal transcribed spacer (ITS). Amostras de tecido
foliar foram maceradas manualmente e posteriormente submetidas aos procedimentos de extracdo
descritos no manual do Kit Promega (Isolating Genomic DNA from Plant Tissue). Para a
amplificacdo e sequenciamento foram escolhidos iniciadores a partir de Williams et al. (2001) para
matK, Taberlet et al. (1991) para trnL-F e Sun et al. (1994) para ITS (Tabela 2). O volume total das
reacOes de amplificacdo foi de 25 pl, contendo: tampdo 10x (2,5ul), ~50ng (1ul) de DNA
gendmico, 10 mM (0,5ul) de dANTP’s, 25 mM (1,5ul) de MgCl,, 5U (0,2ul) de Tag DNA
polimerase e 10 pmol/pl (0,5ul) de cada um dos iniciadores (Tabela 2).

O perfil de amplificacdo do gene matK foi: um passo inicial de 3 minutos a 94 °C; seguido
de 33 ciclos com 45 segundos a 94 °C, 45 segundos a 48,9 ou 58,4 °C, 2 minutos a 72 °C; e um
passo final de 4 minutos a 72 °C. Para trnL-F: um passo inicial de 3 minutos a 94 °C; seguido de 32
ciclos com 30 segundos a 94 °C, 30 segundos a 54 °C, 1 minuto e 15 segundos a 72 °C; e um passo
final de 5 minutos a 72 °C. Para ITS, utilizou-se o protocolo touchdown baseado em Sun et al.
(1994) com os seguintes parametros: 94 °C por 3 minutos; 15 ciclos de 94 °C por 1 minuto; 76 °C
por 1 minuto decrescendo 1 °C por ciclo; 72 °C por 1 minuto; 21 ciclos de 94 °C por 1 minuto; 59
°C por 1 minuto; 72 °C por 1 minuto; e finalmente 72 °C por 4 minutos. Em todas as reacfes de

amplificacdo foi utilizado o Kit Sigma-Aldrich.
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As amostras amplificadas foram conferidas em eletroforese por meio de gel de agarose a

1% e purificadas seguindo o protocolo de Polietileno Glicol (PEG-8000). Os produtos das
amplificacdes foram sequenciados automaticamente utilizando-se o kit “Big Dye Terminator Cycle
Sequencing Standart Version 3.1” no sequenciador ABI 3130 da Applied Biosystems de acordo

com as especificacOes do fabricante.

Andlises filogenéticas

Ambas as fitas de cada fragmento de uma mesma amostra foram sequenciadas para
confirmar as mutacBes observadas. As sequéncias nucleotidicas foram editadas e alinhadas
manualmente com a utilizacdo do software BioEdit 7.0.5 (Hall 1999). Uma plotagem gréafica das
transicdes e transversdes em funcdo das distancias genéticas para cada marcador foi realizado com
auxilio do programa Data Analysis and Molecular Biology and Evolution — DAMBE (Xia & Xie
2001), com o objetivo de avaliar uma possivel saturacdo no numero de mutacGes entre 0s taxons
comparados.

Para determinar o modelo que melhor explica a evolucdo dos genes sequenciados, foi
utilizado o programa jModeltest 0.1.1. As filogenias foram estimadas pelos critérios de Maxima
Verossimilhanca (MV), com os apoios de ramos estimados por 1000 pseudo-réplicas de bootstrap,
utilizando-se o programa RAXML-7.0.3 (Stamatakis 2006).

A Inferéncia Bayesiana (IB) foi realizada no programa MrBayes v3.1.2 (Huelsenbeck &
Ronquist 2001), sequindo 0 modelo escolhido para cada gene em separado, com o banco de dados
concatenado e particionado por gene. A analise seguiu a seguinte estratégia de busca: duas corridas
independentes de 5.000.000 geracgdes cada, com a amostragem de uma arvore a cada 500 geragdes.
A qualidade das corridas (IB) foi conferida utilizando o software Tracer 1.5 (Rambut & Drummond
2009). Foram descartadas arvores obtidas antes das cadeias de Markov atingirem valores de
verossimilhanca estaveis e convergentes (aproximadamente 25% do total de arvores selecionadas;

Huelsenbeck & Hall 2001).
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Tabela 1. Amostras utilizadas no presente trabalho. Nomes acompanhados de nimeros e entre
parénteses na coluna “Origem” referem-se a identificacdo das amostras na Figura 2. Os ndmeros

dos acessos obtidos no Genbank indicados na coluna “Voucher” correspondem as regides matK e

ITS, respectivamente.

Taxon

Origem

Voucher

Macradenia brassavolae

Macradenia lutescens

Macradenia paraensis

Macradenia surinamensis
Macradenia tridentata

Notylia angustifolia

Notylia yauaperiensis
Rodriguesia lanceolata

Warmingia eugenii

Panama. Ciudad de Panama.

Genbank

Brasil. Amazonas: Silves. (M. lutescens?2)
Brasil. Mato Grosso: Peixoto de Azevedo.
(M. lutescens5)

Brasil. Para: Vitoria do Xingu.

(M. lutescens4)

Brasil. Para: Bujara. (M. lutescensl)
Brasil. Para: Belém. (M. lutescens3)
Brasil. Mato Grosso do Sul: Dourados.
(M. paraensis 2)

Brasil. Mato Grosso do Sul: Bonito.

(M. paraensis 3)

Brasil. Para: Vitoria do Xingu.

(M. paraensis 6)

Brasil. Para: Séo Félix do Xingu.

(M. paraensis 5)

Brasil. Para: Baido. (M. paraensis 4)
Brasil. Para: Aveiros. (M. paraensis 1)
Brasil. Para: Oriximina. (M. surinamensis)
Genbank

Brasil. Para: Serra do Cachimbo.

(N. angustifolia)

Brasil. Para: Belém. (N. yauaperiensis)
Brasil. Para: Belém. (R. lanceolata)
Genbank

Apenas tecido
FJ565620.1/FJ563854
A.K.Koch 732 (SP)
A.K.Koch 719 (SP)

F. A. Raul BIOTAHBM
2013011501E01 (MG)
A.K.Koch 735 (SP)
A.K.Koch 572 (SP)
C.F. Hall &
A.Francener 798 (SP)

B. M. de Mello PSACF
10 (MG)
A.K.Koch 731 (SP)

Apenas tecido
A.K.Koch 733 (SP)
A.K.Koch 730 (SP)
FJ565405.1/FJ564896.1
A.K.Koch 600 (SP)

A.S.B. Gil 548 (MG)
A.K.Koch 736 (SP)
FJ563905.1/FJ565196.1
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Tabela 2. Regides e Primers utilizados neste trabalho.

Regiao Primer Sequéncia (5’ - 3°)
ITS AB 101 ACG AAT TCATCC GGT GAAGTGTTCG
AB 102 TAG ATT TCC CCG GTTCGC TCG CCGTTAC
matK 19F CGT TCT GAC CAT ATT GCACTATG
56F ACT TCCTCT ATCCGCTACTCCTT
749F TTG AGC GAACACATT TTT CTATGG AA
832R ACATAATGT ATG AAAGTATMT TTG A
1520R CGG ATAATG TCC AAATAC CAA ATA
trnL-F B49317 CGA AAT CGG TAG ACG CTACG
A49855 GGGGATAGAAGGGACTTGAAC
B49873 GGTTCAAGTCCCTCTATCCC
A50272 ATT TCA ACT GGT GAC ACG AG

Resultados e Discussao

Apesar de estudos recentes indicarem que Macradenia € composto por oito espécies (Koch
et al. in prep.), neste estudo foi possivel a utilizagdo de apenas cinco taxons: M. brassavolae, M.
lutescens, M. paraensis, M. surinamensis e M. tridentata. A ndo insercdo dos demais taxons se deu
por dificuldades na obtencéo das amostras. No caso de M. loxoglottis e M. purpureorostrata, que se
encontram distribuidas na Colémbia, Equador e Suriname, sendo a segunda descrita apenas
recentemente. Ja Macradenia grandiflora, apesar de ser endémica do Brasil, e também
recentemente descrita (Koch et al. 2015), s6 é conhecida de material de herbario. Contudo, mesmo
com a auséncia desses taxons esta € a primeira hipotese filogenética para o género Macradenia que
discute a relacdo entre as suas espécies.

Com relacdo a representatividade dos marcadores genéticos, apenas M. tridentata e
Warmingia eugenii ndo tiveram sequencias para trnL-F ja que ndo foi possivel a obtencdo de

amostras de tecido fresco e suas sequéncias foram obtidas do Genbank (Tabela 1).
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Dos genes estudados, foi possivel a obtencéo de 3231 pares de base (pb) sendo: 1356 para
matK, 1112 para trnL-F e 763 para ITS. Apds os testes, ndo foi observada saturacdo de bases nas
sequéncias utilizadas. Os melhores modelos evolutivos (BIC) encontrados foram: TPMZ1uf+l para
matK, TPMZ1uf para trnL-F e TrN+I para ITS.

Foram realizadas analises com todo o banco de dados e com amostras contemplando a
maior distribuicdo dos terminais, através das quais foi possivel observar a formacdo de politomia
entre as espécies M. lutescens, M. surinamensis e M. tridentata (Figura 1). Os dois métodos de
analises MV e IB utilizados para testar a hipotese filogenética resgataram a mesma topologia,
indicando que ndo ha uma defini¢do da posicdo de Warmingia em relacdo a Macradenia e Notylia;
iISSO muito provavelmente, se deve a auséncia de um dos genes (trnL-F) para trés terminais, como
dito anteriormente. Com os dados obtidos até este momento, € possivel afirmar que Macradenia é
monofilético, com alto suporte nas analises, corroborando as filogenias ja propostas (Chase et
al.2005, Quintanilla-Quintero et al. 2011, Neubig et al. 2012).

Estima-se que a primeira divergéncia no género ocorreu com o surgimento de Macradenia
brassavolae em relacdo ao ancestral comum as outras espécies e, posteriormente, ocorreu a
divergéncia de M. paraensis em relacdo ao clado M. tridentata-surinamensis-lutescens (Figura 1).
Por outro lado, ndo é possivel, ainda, inferir sobre a relacdo interna deste clado, pois 0s ramos nao
foram bem suportados nas duas analises.

Uma andlise exploratoria dos dados foi realizada utilizando apenas uma sequéncia de cada
espécie de Macradenia amostrada e com 0 mesmo grupo externo e a politomia entre Macradenia
tridentata, M. surinamensis e M. lutescens persistiu (Figura 2). Pode-se inferir que a formacdo da
politomia esteja mais relacionada a baixa variabilidade dos marcadores utilizados, haja vista que 0s
dados morfoldgicos, principalmente em relacdo a forma dos labelos observados por Koch et al. (in
prep.), suportariam o reconhecimento destes trés taxons, sendo possivel tratad-los como espécies
distintas e com caracteres diagndsticos bem definidos (Figuras 2 e 3 g-h, m-n, 0-p). Ainda na Figura

3, estdo expostas as caracteristicas diagndsticas de todas as oito espécies de Macradenia (M.
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brassavolae Rchb.f., M. grandiflora, M. loxoglottis, M. lutescens, M. paraensis, M.

purpureorostrata, M. surinamensis e M. tridentata) reconhecidas por Koch et al. (in prep.),
mostrando que as diferengas na morfologia do labelo e do ginostémio apoiam tal reconhecimento.

Contudo, os resultados obtidos para Macradenia com base nos trés marcadores escolhidos

ndo foram tdo satisfatorios quanto ao relacionamento filogenético entre algumas espécies do género,

apesar de serem muito bons para hipoteses filogenéticas da subtribo Oncidiinae (Chase et al.2005,

Quintanilla-Quintero et al. 2011, Neubig et al. 2012). Portanto, percebe-se a necessidade de

incrementar o banco de dados moleculares com a inclusdo dos taxons faltantes, bem como de

marcadores plastidiais e nucleares mais especificos.
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M. lutescensb
M. surinamensis
M. lutescens4
M. lutescens3
66/0.96 |

M. lutescens2

M. lutescens1

M. tridentata
-|-— M. paraensisé
M. paraensisb

64/0.82 — M. paraensis4

— M. paraensis3

100/1 M. paraensis2

——M. paraensis1

— M. brassavolae

95/1

M. brassavolae1

Warmingia eugenii

100/ Notylia angustifolia

Notylia yauaperiensis

Rodriguezia lanceolata

0.005

Figura 1. Hipotese filogenética multilocus (3231 pb: matK — 1356 pb, trnL-F — 1112 pb e ITS — 763
pb) obtida por meio de Maxima verossimilhanca (MV) e Inferéncia Bayesiana (IB), utilizando todas
as amostras disponiveis do género Macradenia. Nameros acima dos ramos representam o suporte

das analises (bootstrap — MV e probabilidade posterior — IB, respectivamente).
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Macradenia lutescens| | )

i
i/

|
)
71/0.69 Macradenia surinamensis
90/0.99 Macradenia tridentata Q
V. ‘\ N
I\ g\
1001 —Macradenia paraensis \% JUL°g

Warmingia eugenii

Notylia angustifolia

100/1

Notylia yauaperiensis

Rodriguezia lanceolata

0.005

Figura 2. Hipotese filogenética multilocus (3231 pb: matK — 1356 pb, trnL-F — 1112 pb e ITS — 763
pb) do género Macradenia obtida por meio de Méaxima verossimilnanca (MV) e Inferéncia
Bayesiana (IB). Numeros acima dos ramos representam o suporte das analises (bootstrap — MV e
probabilidade posterior — 1B, respectivamente). llustracbes a frente dos ramos terminais

representam o labelo das espécies de Macradenia (adaptado de Koch et al. in prep.).
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Figura 3. Comparacdo entre as diferentes formas de labelos e ginostémio (visto lateralmente) das
espécies de Macradenia. a-b) M. brassavolae; c-d) M. grandiflora; e-f) M. loxoglottis; g-h) M.
lutescens; i-j) M. paraensis; k-I) M. purpureorostrata; m-n) M. surinamensis; 0-p) M. tridentata

(adaptado de Koch et al. in prep.).
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Abstract

Macradenia grandiflora a new species from southeastern Brazil is described and illustrated. It is related to M. lutescens, but
differs by the number of lip calli. the size of sepals, petals and lip. the number of flowers per inflorescence, the cuspidate
apex of sepals and petals, and the irregularly lacerate margin of the clinandrium.

Key words: Macradenia, Oncidiinae, southeastern Brazil

Introduction

Macradenia Brown (1822: 612) is a small Neotropical genus of the subtribe Oncidiinae, which is closely related to
eight genera of the “twig epiphyte clade” (Chase et al. 2009). Currently, the genus is composed by 12 species, ranging
from Mexico and south Florida, throughout Central America. West Indies. to Bolivia, Brazil and Peru, growing in
places with high humidity from sea level up to 300 m above sea level (Pupulin & Ossenbach 2002, Chase ef al. 2009).
In Brazil, Macradenia is represented by 10 species distributed in 13 states (Barros ef al. 2015).

The genus was described by Robert Brown in 1822, however it was never reviewed. After 1945, when Macradenia
tridentata Schweinfurth (1945: 62) was published, only two more taxa were described up to the present day: M.
brassavolae var. albiflora Senghas & Seeger (1996: 831) and M. purpureorostrata Gerlach (2012: 72). The gap of
new publication involving Macradenia can be maisnly explained by the difficulty of finding material during field trips
and get type material from most of the species. The consequence is the poor knowledge about the genus and its low
representation in herbaria.

During the preparation of a taxonomic review of Macradenia, which included the examination of herbarium
specimens and new collections, two specimens differed from the remaining species of the genus. Morphologically, the
specimens resemble M. Jutescens Brown (1822: 612), but proved to belong in a new species. Therefore, the aim of this
paper is to describe this new Macradenia from southeastern Brazil.

Taxonomy

Macradenia grandiflora A X Koch, Ilk.-Borg. & F.Barros. sp. now. (Fig. 1)

Macradenia grandiflora is closely related to M. lutescens differing by the larger size of leaves, flowers, lip and column, by
the cuspidate apex of sepals and petals, and by the number of lip calli.

Type:—BRAZIL. Minas Gerais, Mun. Timoéteo, Macuco, Parque Estadual do Rio Doce 19°35°28”S, 42°34°07"W, 03 March 2004, G. S.
Franga & F. Raggi 500 (holotype: BHCB!)

Herb. epiphytic. caespitose, ca. 27 cm tall. Roots slender, flexuous, glabrous. Pseudobulbs terete-oblong. 4.5-5 cm
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long, slightly curved, monophyllous, subtended at the base by 2 triangular sheaths, 3—4 x 1-2 em, apex acuminate to
acute, scarious, brown spotted. Leaves linear-lanceolate, 22.5-23 » 3 cm, subcoriaceous, apex acuminate, base in a
pseudopetiole, conduplicate. Inflorescence a lateral raceme, up to 4-12.5 em long, 6-20-flowered with 1-2 triangular
bracts, 5-8 = 2 mm, with a single branch (sometimes two) in the third bract of the peduncle, peduncle slender; floral
bracts triangular, 3—5 * 1-2 mm. Flower probably brown (herbarium collection): dorsal sepal elliptic-lanceolate, 1.3—
1.9 % 0.3-0.4 cm, apex cuspidate: lateral sepals lanceolate, 1.3-1.5 x 0.3-0.4 cm, apex cuspidate; petals lanceolate,
1.3-14 = 0.2-0.3 cm, apex cuspidate: lip probably brown, sessile, 3-lobed, subcordiform when distended, 1.2-1.3
% 0.8-0.9 cm, margin entire: lateral lobes suborbiculate, 7 * 4 mm, with a flat intramarginal membranaceous ridge
from the base up to 2/3 lateral lobe, apex rounded; midlobe linear-lanceolate, 6 * 1-2 mm, apex acuminate: disc with
a central linear keel. Column fleshy, subterete, 0.6-1 cm long, slightly dilated at the apex, clinandrivm irregularly
lacerate, stigmatic cavity slit; pedicel + ovary 0.8-1.5 cm long. Pollinia 2, obovate, dorsal-ventrally compressed, stipe
attenuate, expanded at the apex, 6 mm long, viscidium elliptic. Fruit not seen.

Distvibution, habitar and conservation status:—Macradenia grandiflora is only known from the type-locality,
the “Parque Estadual do Rio Doce”, in Minas Gerais, Brazil (Fig. 2), where it was found growing in Submontane
Seasonal Semideciduous Forest. The species has been collected with flowers in March and April. According to the
TUCN (2014), M. grandiflora should be rated as Data Deficient (DD) category.

The closest related species to M. grandiflora, M. lufescens, has a broad distribution in the Neotropics, ranging
from southern United States to Brazilian Amazon (Govaerts 2015). In Brazil, M. [utescens was recorded in Mato
Grosso state only (Barros ef al. 2015), but the first author also examined herbarium collections from Amazonas, Para
and Roraima states (INPA, MG, SP and UFP).

Enymology:—The epithet refers to the size of flowers which are among the largest in the genus.

Aditional specimens examined (paratvpe):—DBrazil: Locality unknown, cultivated at Orquidario Flordlia, Rio de
Janeiro, 02 April 2003, leg. unknown (UEC!).

Discussion

The new species is closely related to Macradenia lutescens due mainly to the subcordiform shape of lip. However,
M. grandiflora differs by the number of lip calli (1 vs. 3 in M. lutescens), the number of flowers in the inflorescence
(620 vs. 2-7), the size of leaves (22.5-23 vs. 3.5-17), and in the sepals (1.3-1.9 x 0.3-0.4 vs. 0.8-1.2 = 0.2-0.5) and
petals (1.3-1.4 % 0.2-0.3 vs. 0.8-1 % 0.2-0.5) (Table 1). Additionally, the new species presents sepals and petals with
cuspidate apex and clinandrium with irregularly lacerate margin. On the other hand, Macradenia lutescens presents
sepals and petals with acuminate apex, and clinandrium with serrulate margin.

TABLE 1. Comparison of morpholegical characters between Macradenia grandiflora and M. lutescens.

Characteristics Macradenia grandiflora Macradenia lutescens
Leaves 225-23%x3cm 3.5-17%05-1.7em
Inflorescence
Length 4-12.5 cm 35-12cm
Number of flowers 6-20 2-7
Flower
Dorsal sepal 13-19=03-04cm 0.8-1.2 x0.2-0.5cm
Lateral sepals 13-15%03-04cm 08-1.2=02-05cm
Petals 13-14=02-03cm 0.8-1=02-05cm
Dorsal sepal apex Cuspidate Acuminate
Lateral sepals apex Cuspidate Acuminate
Petals apex Cuspidate Acuminate
Lip
Size 1.2-13=08-09cm 0.6-09 =0.5-06cm
Lateral lobes 7 % 4 mm 3-5 % 2-3 mm
Mid lobe 6 x 1-2 mm 3-5x1mm
Number of calli 1 3
Column length 0.6-1cm 0.4-0.7 cm
Pedicel+ovary length 08-15cm 08-13cm
Clinandrium margin irregularly lacerate serrulate
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FIGURE 1. Macradenia grandiflora sp. nov. A. General aspect. B. Sepals, petals and lip, distended. C. Lip distended. D. Column ventral
view showing the stigmatic cavity slit and prominent rostellum. E Column side view showing the stigmatic cavity slit and the prominent
rostellum. F. Pollinarium. Drawn by Carlos Alvarez from the holotype.
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FIGURE 2. Tvpe location of Macradenia grandiflora represented by triangles. Circles represent geograplucal distnbution of M
lutescens.
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Abstract

During the taxonomic revision of the genus Macradenia, we observed that a review was needed
concerning four names, M. delicatula, M. paraensis, M. regnellii, and M. rubescens, published by
the Brazilian botanist Jodo Barbosa Rodrigues. Original illustrations are designated as lectotypes for
M. paraensis, Trichopilia multiflora (a synonym of M. paraensis) and M. rubescens. M. rubescens
is treated as a synonym of M. surinamensis, the latter lectotypified here using a Wullschlaegel
specimen from GOET. A Warming specimen at W is designated as the lectotype of Warmingia
eugenii, and Warmingia loefgrenii and M. regnellii, two synonymys of W. eugenii, are lectotypified
from specimens at BR and P, respectively. No original material is known for M.delicatula, and, as a
result, the precise application of this name is uncertain.

Keywords: Asparagales; Lectotypification; Macradenia; Oncidiinae; Orchidaceae;

synonymization; Warmingia.
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INTRODUCTION

Jodo Barbosa Rodrigues (1842-1909) was one of the most important Brazilian naturalists in
the late nineteenth century and early twentieth century (Mori & Ferreira, 1987; S4, 2001). Barbosa
Rodrigues’s ability to distinguish species in nature was probably acquired during his first expedition
to the mountains of Minas Gerais, in search of orchids together with the Swedish botanist Salamon
Eberhard Henschen and the physician and botanist Anders Fredrick Regnell, the latter having
resided in the city of Caldas, Minas Gerais (S4, 2001). Barbosa Rodrigues described about 550
species of orchids from his excursions to Minas Gerais, Rio de Janeiro and through the Brazilian
Amazon (Barros, 1942).

Barbosa Rodrigues (1877 and 1882) cited localities and flowering times, but did not indicate
types for the names of his new orchid species (Buzatto & al., 2013). According to Mori & Ferreira
(1987) most of his Amazonian collections were lost when the Botanical Museum of the Amazon
was discontinued. Some collections from Barbosa Rodrigues's first trip to the Amazon are deposited
in the herbarium of the Rio de Janeiro Botanical Garden (RB).

It is generally believed that any voucher specimens for the taxa described by Barbosa
Rodrigues were destroyed during a tropical flood (Cribb & Toscano, 1996; Buzatto & al., 2011).
Original material still remains only for the names of those species that are based on collections of
Regnell or Capanema, especially the former whose materials were distributed to various herbaria
throughout the world, especially S (abbreviations according to Holmgren & al., 2003).

Barbosa Rodrigues illustrated almost all species he described and these original drawings are
stored in the Library of the Botanical Garden of Rio de Janeiro. These illustrations were copied and
reproduced in black and white by Cogniaux (1904-1906), and reproduced in color in 1996, nearly
one century after the author’s death, in the “Iconographie des orchideés Du Brésil”, edited by
Samuel Sprunger (Sprunger & al., 1996). Many of these illustrations serve as lectotypes for names
of orchid species published by him in the genera Dicrypta Lindl., Lepanthes Sw. and Pleurothallis

R.Br. (Barros, 2005), Octomeria R.Br. (Menini Neto & Docha Neto, 2009), Bulbophyllum Thouars
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(Smidt & Borba, 2009), Centroglossa Barb.Rodr. (Miranda & Menini Neto, 2010), Pabstiella
Brieger & Senghas (Kollmann, 2010), Capanemia Barb.Rodr. (Buzzato & al., 2011),
Christensonella Szlach.et al. (Koehler & al., 2012), and miscellaneous species of the subtribes
Pleurothallidineae (Luer & Toscano de Brito, 2011), Goodyerinae and Spiranthinae (Buzzato & al.,
2013).

Barbosa Rodrigues described four species of Macradenia (M. delicatula, M. paraensis, M.
regnellii, M. rubescens) in the two volumes of his Genera et Species Orchidearum Novarum
(Barbosa Rodrigues, 1877, 1882). M. delicatula Barb.Rodr. and M. regnellii Barb.Rodr. were based
on material from Minas Gerais and M. paraensis Barb.Rodr. and M. rubescens Barb.Rodr. were
based on material from Para. All of these species were illustrated by the author.

It is noteworthy that Macradenia species are poorly represented in herbarium collections,
probably because of their usually isolated populations consisting of few individuals distant from
each other. The aim of this paper is to review the types and applications of the names of these four
Macradenia species described by Barbosa Rodrigues.

Relevant material at BR, C, GOET, P, SP, and W was examined (B was also searched but no
material relevant to this study was found). The unpublished Barbosa Rodrigues’s original
watercolors deposited at the “Barbosa Rodrigues” Library, of the Rio de Janeiro Botanical Garden

(JBRJ — Jardim Botanico do Rio de Janeiro), Brazil were also examined.

TYPIFICATIONS AND SYNONYMIZATIONS

Macradenia paraensis Barb.Rodr., Gen. Sp. Orchid. 1: 139. 1877 (“paranaensis” Schiltr., Die
Orchideen: 462. 1914 and Mansf., Notizbl. Bot. Gart. Berlin-Dahlem 10: 381. 1928) — Lectotype
(designated here): Barbosa Rodrigues’s illustration in “Iconographie des Orchideés du Brésil” 6: t.
300, f. B deposited in the Library of the Rio de Janeiro Botanical Garden, cited as t. 291 B (then
unpublished) in Barbosa Rodrigues loc. cit.; copied and reproduced in black and white in Cogniaux

(1904-1906) 3(4): t. 28, f. IV; reproduced in color in Sprunger & al. (1996) 1: t. 300, f. B.
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= Macradenia multiflora (Kraenzl.) Cogn., Fl. Bras. 3(6): 115. 1904 = Trichopilia multiflora
Kraenzl., Xenia Orchid. 3: 152, t. 288. 1900 — Lectotype (designated here): original drawing in the
protologue in Xenia Orchid. 3: t. 288. 1900.

According to the protologue specimens of original material of Macradenia paraensis were
likely collected by Barbosa Rodrigues in the state of Para somewhere between Bragancga and
Belém. However, no such specimens could be located; therefore, the illustration by Barbosa
Rodrigues is designated as lectotype.

Concerning the typification of Trichopilia multiflora the original material cited in the
protologue consists of a specimen collected by “Hort. Sander” in 1895 and an illustration. The
Sander specimen could not be found and the illustration is, therefore, designated as lectotype.
Moreover, Schlechter (1914) synonymized Trichopilia multiflora with M. paraensis, and M.
multiflora was synonymized with M. paraensis by extension.

In taking the illustration as a lectoype, we, like Smith & Garland (2003), maintain the
widespread practice of taking illustrations in the protologue as original material even though some
would likely not regard them as original material, typifications based on them, therefore, being

neotypes (Ross, 2002).

Macradenia surinamensis Rchb.f. & Wullschl., Ann. Bot. Syst. 6: 697. 1863 —Lectotype

(designated here): SURINAME. “E regiones Pard”, Wullschlaegel 1806 (GOET008580!).

= Macradenia rubescens Barb.Rodr., Gen. Sp. Orchid.1: 139. 1877, syn. nov. — Lectotype
(designated here): Barbosa Rodrigues’s illustration in “Iconographie des Orchideés du Brésil” 6: t.
300, f. A, deposited in the Library of the Rio de Janeiro Botanical Garden, cited as t. 291 A (then
unpublished) in Barbosa Rodrigues loc. cit.; copied and reproduced in black and white in Cogniaux

(1904-1906) 3(4): t. 28, f. I11; reproduced in color in Sprunger & al. (1996) 1: t. 300, f. A.
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At a first glance, Macradenia surinamensis was regarded as a synonym of M. lutescens
R.Br. (see The Plant List, 2015; Tropicos, 2015). However, M. surinamensis and M. lutescens have
a different number of calli on the labellum (one longitudinal callus versus three longitudinal calli,
respectively). The misinterpretation of the true identify of M. surinamensis started with the prior
identification of the material at GOET as M. triandra Lindl. Analyzing this material for the Flora
Brasiliensis, Cogniaux (1904) determined the collection Wullschlaegel 1806 as M. surinamensis,
based in the information on the type locality "E regiones, Para" of the collection of Wullschlaegel,
indicated in the protologue. As there is no original material of Macradenia surinamensis in W, the
herbarium where H. G. Reichenbach primarily worked, a specimen of original material at GOET,
Wullschlaegel 1806, is designated here as the lectotype.

Regarding Macradenia rubescens there is a watercolor by Barbosa Rodrigues that matches
the description in the protologue and it is designated here as the lectotype.

The morphological similarity between M. rubescens and M. surinamensis is easily noticed.
The lip with one longitudinal and elevated callus is present in the lectotypes of both, and, therefore,

the two are considered to represent the same taxon.

Warmingia eugenii Rchb.f., Otia. Bot. Hamb. 87. 1881 = Macradenia eugenii (Rchb.f.) Schitr., Die
Orchideen 461. 1914 — Lectotype (designated here): BRAZIL. Minas Gerais, Lagoa Santa,

Warming s.n. (W0018479!).

= Warmingia loefgrenii Cogn. in Mart., F1. Bras. 3(6): 119. 1904. (“l6fgrenii”’) = Macradenia
loefgrenii (Rchb.f.) Schltr., Die Orchideen 461. 1914 — Lectotype (designated here): BRAZIL.
Séo Paulo, Franca, Comm. Geogr. et Geol. S. Paulo 2044 (BR!; isolectotype: SP!), syn. fide Pabst
(1954).

= Macradenia regnellii Barb.Rodr., Gen. Sp. Orchid. 2: 183. 1882, syn. nov. — Lectotype

(designated here): BRAZIL. Minas Gerais, Capivari, Regnell, A.F. 111-1167 A (P!).
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There are good vouchers of orchids described by Barbosa Rodrigues (1877, 1882) based on
specimens collected by Anders Fredrik Regnell (1807—1884) and these collections are therefore
available for typification purposes (Buzzato & al., 2013).

Analyzing the type material, descriptions and illustrations of Macradenia regnellii, we
observed its similarity to Warmingia eugenii. The main characteristics of Warmingia species, which
also distinguish them from Macradenia, are the whitish colored flowers with sepals, petals and
labellum with serrulate to dentate margins, the clinandrium with entire margin, and the transversal
and basal labellum callus. All these characters were found in the lectotype of M. regnellii. We also
noticed that the illustrations of M. regnellii showed by Cogniaux (1906) and by Rodrigues himself
in Sprunger & al. (1996) are not in accordance to the structures analyzed in the type material, which

shows morphological characteristics similar to those of Warmingia eugenii.

EXCLUDED NAME

Macradenia delicatula Barb.Rodr., Gen. Sp. Orchid. 2: 183. 1882. Type: BRAZIL. Minas Gerais:
Serra das Bicas, Barbosa Rodrigues, J. s.n. (Type lost). Barbosa Rodrigues’s illustration cited as 2:

t. 805 (Lost).

It should be noted that Barbosa Rodrigues indicates in the protologue of Macradenia
delicatula a "Tab. 805" of his "Genera et Species Orchidaearum Novarum™ (1882: 183), but this
figure is not among the Barbosa Rodrigues’ original illustrations deposited in the Library of the Rio
de Janeiro Botanical Garden, and is reported as not found in Sprunger & al. (1996: 484). If this
original illustration of M. delicatula ever existed, it is now lost. Thus, there is no known original
material (specimens or illustrations) for M. delicatula. Cogniaux’s presenting the description of M.
delicatula in Flora Brasiliensis (1904-1906) without indicating an illustration, reinforces the idea
that this illustration has never existed or was lost shortly after the publication of Genera et Species

Orchidearum Novarum (Barbosa Rodrigues, 1877, 1882).
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Analyzing the description of Macradenia delicatula, we found similarities with Warmingia
eugenii (e.g. the yellowish white sepals, petals and lip, the dentate margins of the petals and the
lateral lobes of lip, and the not erect margin of clinandrium). However, without being able to

examine original material we are not able to know how to apply correctly the name.
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CONSIDERACOES FINAIS

A revisdo taxonbmica realizada para Macradenia é inédita, pois ndo existia até entdo um
estudo abrangente com todas as espécies deste género. O tratamento taxondmico aqui apresentado
foi baseado no estudo de 110 materiais de herbarios nacionais e estrangeiros, incluindo tipos e
imagens de espécies de Macradenia, além de espécies de outros géneros relacionados. Juntamente
com o estudo das cole¢des de herbéario, foi realizado um intenso trabalho de campo por meio do
qual foram percorridas varias localidades na area de ocorréncia das espécies.

A obtencdo de material nas coletas, associada & analise de inimeras cole¢Ges de herbérios
possibilitou a elaboracdo de ilustracbes dos principais caracteres diagnosticos de cada uma das
espécies, complementando as informagdes disponiveis para as mesmas.

A utilizacdo de caracteres vegetativos para a separacdo das oito especies de Macradenia é
praticamente nula, restando apenas possibilidade de identificacdo de M. paraensis através da forma
dos pseudobulbos, que sdo sempre conicos, curvados e as vezes com sulcos longitudinais.
Entretanto, a utilizacdo dos caracteres reprodutivos, principalmente da forma e nimero de calos do
labelo, e forma e margem do clinandrio sdo mais efetivos para a confirmacao das espécies. Porém,
os frutos também ndo dispdem de informacgdes que podem ser utilizadas para separar espécies em
Macradenia.

Em relacdo aos aspectos taxondmicos e nomenclaturais, o género sofreu consideravel
reducdo de taxons aceitos, sendo apresentadas as propostas de cinco sinbnimos, designacGes de dez
lectotipos, exclusdo de dez nomes. Adicionalmente, uma espécie nova para a ciéncia foi descrita, M.
grandiflora conhecida até 0 momento para o Parque Estadual do Rio Doce, Minas Gerais.

As espécies Macradenia lutescens e M. paraensis foram as que apresentaram maior
variacdo morfologica, independentemente do tipo de ambiente e/ou localidade em que foram
coletadas. As variacdes observadas sdo relativas principalmente a coloracao, formato das sépalas e
pétalas e formato do labelo quando distendido. Além disso, populagdes foram observadas apenas

para estas duas espécies e as variagdes ocorreram entre individuos de uma mesma populacdo.
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Contudo, estudos populacionais com estas espécies de Macradenia se mostram importantes para um
melhor entendimento das tantas variagdes observadas.

No que se refere a distribuicdo geografica das oito espécies de Macradenia, cinco delas
ocorrem no Brasil, das quais apenas M. grandiflora é endémica. Entre as com maior distribuidas no
pais, estdo M. paraensis e M. lutescens abrangendo estados do Norte, Centro-Oeste e Sudeste. Na
regido Norte do Brasil ocorrem quatro espécies (M. lutescens, M. paraensis, M. surinamensis e M.
tridentata), habitando predominantemente margens de rios, igap0s ou varzeas. Ja na regido Centro-
Oeste duas espécies foram registradas, M. lutescens para uma area de floresta Amazonica ao norte
do Mato Grosso e M. paraensis apenas para as areas de cerrado.

Ressalta-se que as localidades visitadas e que foram escolhidas a partir das informacdes
disponiveis em exsicatas e/ou descrigdes originais das especies, muitas ja ndo apresentavam o
ambiente preservado que propiciasse o crescimento de individuos de Macradenia, haja vista que
coletas realizadas a cerca de 10 ou 15 anos atrds ndo puderam ser repetidas. Constatou-se que as
espécies de Macradenia podem ser muito sensiveis as mudancgas no habitat, ja que sdo tipicas de
vegetacdo de margem de rios.

Quanto a analise filogenética, as sequéncias de dados do DNA nuclear (ITS) e de
cloroplasto (trnL-F, matK) corroboraram os resultados publicados para Oncidiinae, confirmando o
monofiletismo de Macradenia. Estima-se que a primeira divergéncia no género ocorreu com 0
surgimento de Macradenia brassavolae em relacdo ao ancestral comum as outras espécies e,
posteriormente, ocorreu a divergéncia de M. paraensis em relacdo ao clado M. tridentata-
surinamensis-lutescens formado por uma politomia. Pode-se inferir que a formacgdo da politomia
esteja mais relacionada a baixa variabilidade dos marcadores utilizados. Entretanto, os dados
morfoldgicos, principalmente em relacdo a forma dos labelos observados suportariam o
reconhecimento destes trés taxons, sendo possivel trata-los como espécies distintas com caracteres

diagndsticos bem definidos.
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Diante do exposto, observa-se que o tratamento taxondmico realizado neste trabalho
possibilitou uma uma boa resolu¢cdo na circunscricdo de praticamente todas as especies de
Macradenia e que a morfologia ainda sustenda a separacdo de oito taxons. Os resultados
moleculares confirmaram o monofiletismo de Macradenia, todavia, até 0 momento tais resultados
sdo preliminares e ndo tdo satisfatérios quanto ao relacionamento filogenético entre algumas
espécies do género, existindo a necessidade de incrementar o banco de dados moleculares com a
inclusdo dos taxons faltantes, bem como de novos marcadores plastidiais e nucleares mais

especificos.



	TESE MACRADENIA_pretextual.pdf
	Ana Kelly 4.pdf
	TESE MACRADENIA_versãofinalcopia.pdf

