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“Se 0s nomes sao desconhecidos, o conhecimento

das coisas também perece.”

Carl Linnaeus
Philosophia Botanica (1755)



RESUMO

Turnera L. compreende 143 espécies com distribuicio disjunta na América e Africa. Sao ervas
ou arbustos com tricomas simples, raramente estrelados, muitas vezes com nectarios extraflorais,
pedinculo geralmente adnato ao peciolo, bractéolas desenvolvidas e flores sésseis sem corona.
Piriqueta Aubl. inclui 46 espécies de ervas e arbustos ocorrendo desde o sul dos Estados Unidos
até o norte da Argentina. Suas espécies sdo caracterizadas pelos tricomas porrecto-estrelados e
pelas flores pediceladas com corona. Esta dissertacdo consiste no estudo taxondmico dos dois
géneros no estado de Pernambuco. No primeiro capitulo é apresentada a redescoberta de Turnera
pernambucensis acrescida de novas informagdes morfoldgicas e ecoldgicas, incluindo a primeira
descricdo das flores brevistilas. Sdo fornecidas descricdo atualizada, ilustracdes, status de
conservacao e comentarios gerais sobre a espécie. O segundo capitulo compreende o tratamento
taxonbmico para 14 espécies de Turnera e seis de Piriqueta encontradas em Pernambuco.
Turnera joelii € um novo registro para o estado. Ambos 0s géneros sdo mais diversos na
Caatinga. A maioria das espécies cresce em areas com vegetacdo de savana-estépica e floresta
estacional semidecidual, enquanto 13 espécies sdo comuns em areas antropizadas. O Parque
Nacional do Catimbau é a localidade com a maior riqueza especifica registrada em Pernambuco.
Heterostilia € o sistema reprodutivo predominante ocorrendo em 95% das espécies estudadas.
Tristilia é registrada pela primeira vez em Piriqueta guianensis. Sdo fornecidas descrigdes
morfolégicas, chaves de identificacdo, ilustracGes, comentarios sobre distribuicdo, habitat,
floracdo, frutificacdo e diferenciacdo das espécies.

Palavras-chave: Caatinga. Flora. Heterostilia. Malpighiales. Turneraceae.



ABSTRACT

Turnera L. comprises 143 species with a disjunct distribution between America and Africa. Its
representatives are herbs or shrubs covered with simple, rarely stellate, trichomes, often with
extrafloral nectaries, floral peduncles generally adnate to petioles, developed bracteoles and
sessile flowers lacking a corona. Piriqueta Aubl. includes 46 species of herbs or shrubs occurring
from the southern United States to northern Argentina. Porrect-stellate trichomes and pedicellate
flowers with a corona characterize the genus. This thesis consists of a taxonomic study of both
genera in the state of Pernambuco. The first chapter presents the rediscovery of Turnera
pernambucensis along with new morphological and ecological information, including the first
description of the brevistylous flowers. An updated description, illustrations, conservation status
and general comments about the species are provided. The second chapter comprises the
taxonomic treatment of the 14 species of Turnera and six of Piriqueta recognized for
Pernambuco. Turnera joelii is a new record for the state. Both genera are most diverse in the
Caatinga. Most species grow in areas with steppe savana and semideciduous seasonal forest
vegetation, while 13 species are common in anthropized areas. Catimbau National Park is the
locality with the highest recorded species richness in Pernambuco. Heterostyly is the
predominant breeding system occurring in 95% of studied species. Tristyly is recorded for the
first time in Piriqueta guianensis. Descriptions, identification keys, illustrations, and comments
about distribution, habitat, flowering, fruiting and differentiation of species are provided.

Key words: Caatinga. Flora. Heterostyly. Malpighiales. Turneraceae.
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1 APRESENTACAO

Esta dissertacdo consiste no estudo taxondmico das espécies de Turnera e Piriqueta no
estado de Pernambuco. A primeira parte é dedicada a apresentacdo introdutéria dos géneros e
inclui informacdes sobre a mudanga na circunscricdo de Passifloraceae, seu posicionamento
taxondmico, suas relagdes filogenéticas dentro de Malpighiales e entre os trés principais clados
que compdem a familia. Para cada género é apresentado um breve histérico taxonémico,
informacGes sobre diversidade, distribuicio e morfologia. Também ¢é abordada a
representatividade dos dois géneros em estudos floristicos no Brasil e em estudos filogenéticos
moleculares.

A segunda parte é formada por dois capitulos, onde sdo apresentados os principais
resultados da dissertacdo organizados na forma de manuscrito. No primeiro capitulo é registrada
a redescoberta de Turnera pernambucensis, endémica do norte da Floresta Atlantica e conhecida
anteriormente apenas pelo espécime tipo. O segundo capitulo traz o estudo taxonémico das
espécies de Turnera e Piriqueta encontradas em Pernambuco. No anexo constam as normas dos
periddicos adotadas nos manuscritos.

Espera-se que este tratamento facilite a identificacdo das espécies ocorrentes em
Pernambuco e na regido Nordeste do Brasil, especificamente ao norte do rio Sdo Francisco, e
forneca informacgdes relevantes para futuros estudos de fenologia, ecologia, biogeografia,
conservacao, evolucao, revisdes e monografias, além de disponibilizar dados para o projeto Flora
do Brasil 2020.
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2 FUNDAMENTAGCAO TEORICA

2.1 CARACTERIZACAO DE PASSIFLORACEAE sensu lato

Tradicionalmente, Passifloraceae Juss. ex Roussel, Turneraceae Kunth ex DC. e
Malesherbiaceae D. Don foram reconhecidas como familias distintas, posicionadas dentro da
ordem Violales (Cronquist 1981). Na classificacdo de Cronquist (1981), as trés familias séo
consideradas proximas e compartilham flores periginas com corona extraestaminal, pétalas livres
ou conadas na base, estames 5(-numerosos) e ovario geralmente supero.

O Angiosperm Phylogeny Group (APG 1998) posicionou Passifloraceae, Turneraceae e
Malesherbiaceae na ordem Malpighiales. Atualmente 36 familias (APG IV 2016) e cerca 16.000
espécies sdo reconhecidas na ordem (Stevens 2001) e seu monofiletismo foi corroborado em
numerosos estudos filogenéticos envolvendo maltiplos genes (e. g. Soltis et al. 2000, Wurdack &
Davis 2009, Xi et al. 2012). Entretanto, sinapomorfias morfoldgicas e as relacbes entre 0s
principais clados permanecem incertas.

A ampla circunscricao de Passifloraceae, com a sinonimizacdo opcional de Turneraceae e
Malesherbiaceae, foi proposta pela primeira vez pelo APG Il (2003) baseado em estudos
filogenéticos moleculares, especialmente Chase et al. (2002). Passifloraceae s.l. tornou-se a
circunscrigdo recomendada no APG 111 (2009) e foi mantida no APG 1V (2016), embora alguns
autores ainda sigam a classificacdo tradicional.

Dentro de Malpighiales, Passifloraceae s.I. foi posicionada em um clado que relne
Achariaceae, Goupiaceae, Lacistemataceae, Salicaceae, Samydaceae, Scyphostegiaceae e
Violaceae, as quais compartilham ovarios com placentacdo parietal (Korotkova et al. 20009,
Wurdack & Davis 2009, Xi et al. 2012). Esse clado foi referido como Violideas por Korotkova et
al. (2009) e como clado Parietal por Wurdack & Davis (2009) e Xi et al. (2012). Violaceae
(Soltis et al. 2000, Tokuoka & Tobe 2006, Soltis et al. 2007, Wurdack & Davis 2009) e
Salicaceae (Chase et al. 2002, Davis & Chase 2004) foram sugeridas como possivel grupo-irméo
de Passifloraceae. Recentemente, Xi et al. (2012) apontaram Passifloraceae s.I. como o grupo-
irmdo das salicéides, incluindo Lacistemataceae, Samydaceae, Scyphostegiaceae e Salicaceae,

com base em sequéncias de DNA nuclear, mitocondrial e plastidial.
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Estudos filogenéticos moleculares, como os realizados por Tokuoka (2012) e Xi et al.
(2012), corroboraram com alto suporte 0 monofiletismo das antigas familias Passifloraceae s.s.,
Turneraceae e Malesherbiaceae (sensu Cronquist 1981), as quais formam trés clados distintos
dentro de Passifloraceae s.lI. (figura 1). Até o momento, estes clados ndo foram nomeados
formalmente, mas tém sido referidos como clado Passifloraceae s.s, clado Turneraceae e clado
Malesherbiaceae por Thulin et al. (2012) — o que também foi adotado aqui — ou como trés

subfamilias por Stevens (2001).
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Figura 1: Relacdes filogenéticas entre os clados de Passifloraceae s.l. com base em dados moleculares.
Fonte: Tokuoka (2012).

Diferentes relacdes entre os trés clados foram propostas nas Gltimas décadas com base em
dados moleculares (e.g. Chase et al. 2002, Wurdack & Davis 2009). No entanto, a maioria das
andlises filogenéticas sugere uma relacdo mais proxima entre os clados Passifloraceae s.s. e

Turneraceae, com o clado Malesherbiaceae como o provavel grupo-irmao (Davis & Chase 2004,
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Korotkova et al. 2009, Wurdack & Davis 2009, Tokuoka 2012, Thulin et al. 2012, Xi et al.
2012). A presenca de sementes ariladas em Passifloraceae s.s. e Turneraceae foi apontada como
uma possivel sinapomorfia para o clado (Tokuoka 2012), que também compartilha nectarios
extraflorais e transmissdo parental ou biparental de plastidios (APG Il 2002). Dentro de
Passifloraceae s.l., heterostilia e estigmas penicilados ocorrem somente no clado Turneraceae
(Thulin et al. 2012).

Atualmente, Passifloraceae s.I. abrange 29 géneros e cerca de 1000 espécies com
distribuicdo pantropical, sendo mais diversa na América e Africa, com poucos representantes em

regides temperadas (Stevens 2001).

2.2 GENERO TURNERA L.

2.2.1 Historico de Classificagado

Em 1753, Linnaeus estabeleceu o género Turnera na obra ‘Species Plantarum’ € incluiu
Turnera ulmifolia L. A etimologia foi uma homenagem ao médico e boténico inglés William
Turner, autor da primeira flora da Inglaterra publicada em lingua inglesa (Urban 1883a). Mais
tarde, o0 mesmo autor publicou Turnera pumilea L. (Linnaeus 1759), T. cistoides (= Piriqueta
cistoides (L.) Griseb.) (Linnaeus 1762) e T. sidoides L. (Linnaeus 1767) e outras espécies foram
descritas no género por diferentes autores, como Aublet (1775), De Candolle (1828) e
Cambessedes (1829).

A primeira tentativa de agrupar as espécies de forma sistematica foi proposta por De
Candolle (1828). O autor dividiu o género em quatro grupos informais baseado na presenca de
nectarios extraflorais, adnacdo do pedinculo ao peciolo, presenca de bractéolas, posic¢do e tipo de
inflorescéncia: i) Floribus petiolaribus bibracteolatis reuniu 12 espécies com flores epifilas
portando um par de bractéolas, o grupo foi subdividido em follis basi biglandulosis e foliis
eglandulosis; ii) floribus axillaribus bibracteolatis agrupou cinco espécies com peddnculo livre e
bractéolas desenvolvidas; iii) floribus in racemum terminalem dispositis incluiu cinco espécies
com racemos terminais; e iv) species non satis notae as sete espécies que nao foram agrupadas
anteriormente ou eram pouco conhecidas.

No ano seguinte, Cambessedes (1829) reconheceu 23 espécies brasileiras de Turnera, das

quais 18 eram novas. Nesta obra, 0 autor dividiu 0 género em dois grupos informais com base na



13

adnacdo do peddnculo: i) pedunculi cum petiolo coaliti que incluiu 16 espécies com pedunculos
adnatos ao peciolo; e ii) pedunculi liberi agrupou sete espécies com pedinculos livres.
Posteriormente, trés espécies no primeiro grupo foram sinonimizadas por Arbo (1985, 2008) e
todas descritas no segundo grupo foram transferidas para Piriqueta principalmente por Urban
(1883a), exceto T. salicifolia Seem. (= T. panamensis Urb.).

O género foi monografado por Urban (1883a) na obra ‘Monographie der Familie der
Turneraceen’, onde foram descritas 54 espécies, incluindo 25 espécies novas, além de novas
subespécies e variedades. Urban prop6s a primeira classificacdo infragenérica formal dividindo
Turnera em nove séries (tabela 1) de acordo com varios caracteres morfoldgicos, tais como: tipo
de tricomas, tamanho das folhas, presenca de nectarios extraflorais, posicao das estipulas, grau de
adnacdo do pedunculo floral ao peciolo, presenca de pedicelo, tipo de inflorescéncia, adnagédo dos

filetes ao tubo floral, indumento dos estiletes, superficie dos frutos e forma das sementes.

Tabela 1: Classificagdes infragenéricas formais em Turnera L.

Urban (1883a, b) Arbo (1997, 2000, 2005, 2008)
séries séries subséries
Salicifoliae Salicifoliae
Stenodictyae Stenodictyae
Annulares Annulares
Anomalae Anomalae
Papilliferae Papilliferae
Microphyllae Microphyllae
Capitatae Capitatae
Leiocarpae Leiocarpae
Canaligerae Turnera T“”‘?Fa

Umbilicatae
Sessilifoliae
Conciliatae

Esta classificacdo foi mantida na ‘Flora Brasiliensis’ (Urban 1883b) e nas obras
posteriores (Urban 1893, 1898, 1903, 1907, 1914), porém a circunscri¢do das series foi ampliada
a medida que novas espécies foram descritas, principalmente para o Brasil (Urban 1893, 1898,
1907), Paraguai (Urban 1903) e Amazénia (Urban 1914).

A partir do final da década de 70, Arbo se dedicou intensivamente ao estudo do clado

Turneraceae propondo muitas espécies novas, algumas sinonimizacfes e novas combinacgdes em
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Turnera (Arbo 1981, 1990, 1993a) que culminaram na maior e mais recente revisao do género
publicada em quatro contribui¢Ges (Arbo 1997, 2000, 2005, 2008).

Nesta revisdo foram incluidas 137 espécies, sendo 31 novas para a ciéncia, uma
subespécie e seis variedades, além de sinonimizagdes, combinacbes novas e lectotipificacdes.
Arbo revisou a classificacdo infragenérica de Urban (1883a) e ampliou para 11 séries com base
em morfologia (tabela 1). Além dos caracteres usados por Urban, ela incluiu a presenca e
insercdo das estipulas, o tamanho das flores, o grau de conacdo das sépalas, a insercdo do filete
na antera, o tipo de superficie das sementes e a forma da calaza. Esta € a classificacdo
infragenérica vigente e foi seguida nos estudos posteriores (e.g. Arbo 2009, Arbo & Espert 20009,
Grande et al. 2012, Arbo 2013, Arbo et al. 2015). Apesar disso, as analises filogenéticas
envolvendo dados morfoldgicos (Arbo & Espert 2009, Arbo et al. 2015) e moleculares (Truyens
et al. 2005) apoiaram somente o monofiletismo das séries Turnera e Annulares, indicando a
necessidade de uma nova circunscri¢cdo em estudos taxonémicos futuros.

Atualmente 143 espécies sdo reconhecidas em Turnera (Arbo et al. 2015), sendo o
segundo maior género de Passifloraceae s.I. A maioria das espécies estdo distribuidas na
América, desde o sul dos EUA até o centro da Argentina, com duas espécies isoladas no sudoeste
e nordeste da Africa (figura 2) (Thulin et al. 2012). O centro de diversidade do género esta
localizado no Brasil, na regido da Cadeia do Espinhaco e do Planalto Central (Arbo & Mazza
2011).

e
\
\ %

]

7
§

Figura 2: Distribuicao geografica de Turnera L.
Fonte: Thulin et al. (2012).
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2.2.2 Morfologia e Ecologia de Turnera

Turnera pode ser reconhecido por um conjunto de caracteres, incluindo: tricomas simples,
raramente estrelados; presenca de nectarios extraflorais; pedunculo frequentemente adnato ao
peciolo, as vezes livre; um par de bractéolas persistentes, opostas e bem desenvolvidas; flores
sésseis; e auséncia de uma corona (Arbo 2007). Os representantes desse género sdo ervas ou
arbustos e raramente alcancam o porte arboreo. Séo plantas terricolas ou rupicolas adaptadas a
uma variedade de habitats, desde o nivel do mar até 2.800 m de elevacdo (Arbo 2008). Muitas
espécies sdo comuns em formagBes campestres ou rupestres, enquanto outras ocorrem
exclusivamente em formagdes florestais, tmidas ou secas (Arbo 2007). Vérias espécies helidfilas
crescem em ambientes antropizados, como bordas de mata, capoeiras, pastagens, margens de
estradas, terrenos baldios e areas queimadas (Arbo 1997, 2000, 2005, 2008).

O indumento é composto por diferentes tipos de tricomas e o seu valor taxondémico foi
demonstrado nos trabalhos de Urban (1883a), Arbo (1997, 2000, 2005, 2008) e Gonzalez & Arbo
(2004). Gonzalez & Arbo (2004) registraram tricomas tectores simples unicelulares,
pluricelulares e estrelados em Turnera, além de varios tipos de tricomas glandulares, incluindo
clavados, microcapitados, capitados-sésseis e capitados-estipitados; apenas em T. collotricha
Arbo foram observados tricomas glandulares setiformes, incomuns no género.

As folhas sdo simples, alternas, espiraladas, sésseis ou pecioladas, e apresentam uma
grande variacdo morfoldgica em relacdo ao tamanho, forma, consisténcia e indumento. As
estipulas sdo ausentes, pequenas ou bem desenvolvidas. Nectarios extraflorais estdo presentes na
maioria das espécies, exceto nas séries Microphyllae e Papilliferae, e variam principalmente em
namero, posicdo, forma e tamanho. De Candolle (1828) diferenciou dois subgrupos informais
dentro do género com base na presenca dos nectarios. Este também foi um carater importante nas
revisdes de Urban (1883a) e Arbo (1997, 2000, 2005, 2008). Sua anatomia e morfologia foi
estudada detalhadamente por Gonzalez & Ocantos (2006). O nectar atrai formigas que atuam
tanto na defesa anti-herbivoria, como na dispersdo das sementes (Arbo 2007).

Muitos caracteres reprodutivos tém importancia taxondmica na delimitacdo das séries e
espécies do género, impossibilitando, em alguns casos, a identificacdo de material estéril até o
nivel especifico. O tipo de inflorescéncia foi utilizado por Urban (1883a) e Arbo (1997, 2000,

2005, 2008) para caracterizar as séries de Turnera. Inflorescéncias em cimeiras ou racemos,
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terminais ou axilares, ocorrem em algumas espécies, mas a maioria possui flores solitarias
axilares (Arbo 1997, 2000, 2005, 2008). Além do tipo e posicao da inflorescéncia, a presenca e 0
grau de adnacdo do peddnculo floral ao peciolo, a morfologia das bracteas e bractéolas e a

presenca de pedicelo também auxiliam na identificacdo dos taxa (Arbo 1997, 2000, 2005, 2008).

unha da/-'-::'._ﬁ @"i /.’\ 2 D & unhada >
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tubo do filete A petala " hipanto

perianto nectarifera

Figura 3: Morfologia floral. A) Outras séries de Turnera; B) Séries Turnera e Anomalae.
Fonte: adaptado de Arbo et al. (2015).

A adnacgdo e conagdo dos estames foi usado como carater priméario na delimitacdo das
séries de Turnera (Arbo 2008) e apresenta considerdvel variagdo (figura 3). Na maioria das
séries, 0s estames sdo livres entre si e adnatos ao tubo do perianto pela base dos filetes (figura
3A), porém, em poucas espécies, 0s estames sdo brevemente conatos na base formando uma
estrutura anular ou sdo conatos irregularmente em diferentes comprimentos (Arbo et al. 2015).
Nas séries Turnera e Anomalae, 0s estames sdo adnatos pelas margens dos filetes na unha das
pétalas e conatos geralmente até a garganta do tubo do perianto, caracterizando um hipanto
apendicular (figura 3B); nesse caso, camaras nectariferas sdo formadas na cavidade entre o tubo e
a face externa dos filetes (Arbo et al. 2015).

A heterostilia consiste em flores com estiletes de diferentes comprimentos em uma
mesma espécie (Radford et al. 1974) e ocorre com frequéncia no género, caracterizada por duas
formas florais: i) longistilia, com estiletes longos em relagdo ao comprimento dos estames; e ii)
brevistilia, com estiletes mais curtos do que os estames (figura 4). O mecanismo esta associado a
autoincompatibilidade e é uma forma de assegurar a variabilidade genética (Shore et al. 2006).
Também ha espécies com flores homostilas autocompativeis, onde o gineceu e o androceu tém o
mesmo comprimento; apenas poucas espécies exibem populacbes com flores heterostilas e
homostilas (Shore et al. 2006).
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As flores destas espécies sdo uma
importante fonte de pdlen e néctar para
numerosos insetos, especialmente abelhas.
Schlindwein & Medeiros (2006) estudaram a
polinizagdo de T. subulata Sm. na regido
Nordeste do Brasil e encontraram vérias espécies
de abelhas, algumas borboletas e besouros

envolvidos na polinizacdo. Entre elas, uma

espécie oligolética e endémica da regido, Figura4: Heterostilia em T. subulata, mostrando flor
) . longistila (esquerda) e brevistila (direita).

Protomeliturga turnerae Ducke 1907, cuja

alimentacéo e reproducao depende exclusivamente das flores de T. subulata.

Caracteres dos frutos sdo relevantes na delimitacdo tanto dos géneros que compdem o
clado Turneraceae (Arbo et al. 2015), quanto das séries e espécies de Turnera. Os frutos sdo
capsulas loculicidas, esferoides ou ovoides, geralmente com superficie granulosa, verrucosa ou
tuberculada; frutos com superficie lisa ocorrem nas séries Leiocarpae, Sessilifoliae e poucas
espécies de Annulares e Capitatae (Arbo et al. 2015).

A morfologia da semente é bastante Gtil na identificagdo de algumas séries e grupos de
espécies dentro do género, permitindo, inclusive, reconhecer determinadas espécies com
facilidade. Urban (1883a) e Arbo (1997, 2000, 2005, 2008) usaram alguns caracteres da semente
em suas chaves de identificacdo. Gonzalez & Arbo (2013) estudaram a variabilidade morfo-
anatdbmica dos caracteres das sementes de vérias espécies de Turnera e Piriqueta e confirmaram
o0 seu valor taxondmico. As autoras destacaram como caracteres anatdbmicos diagnosticos: tipo de
superficie seminal, forma da parede da testa, forma das papilas, forma do exdstoma, forma e
superficie da calaza, nimero de depressdo punctiforme na aréola, tipo de superficie do arilo,
numero de papila por célula e forma da borda do arilo. Em Turnera, assim como em Piriqueta, o

arilo esté associado a mimercoria (Arbo et al. 2015).

2.3 GENERO PIRIQUETA AUBL.

2.3.1 Historico de Classificacao
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Piriqueta foi proposto por Aublet (1775), na obra ‘Histoire des plantes de la Guiane
Frangoise’, para incluir Piriqueta villosa Aubl. (= P. cistoides). A etimologia do nome ndo foi
explicada no momento da publicagdo, mas Moura (1975) sugeriu que se trata do nome popular
que as espécies do género recebem nas Guianas. Aublet diferenciou Piriqueta de Turnera pelas
flores com 5-6 estiletes livres — 3 estiletes bifidos, na realidade. Mesmo depois da publicag&o,
alguns autores ndo aceitaram o género e varias espécies foram descritas em Turnera, como em
Cambessédes (1829).

A espécie tipo foi descrita antes por Linnaeus (1762) como T. cistoides. Além disso, ela
também foi descrita posteriormente sob diversos epitetos especificos por diferentes autores em
funcdo de sua variacdo morfologica e ampla distribuicdo geogréfica (Arbo 1995a). Grisebach
(1864) transferiu a espécie para Piriqueta sob o binbmio P. cistoides e, mais tarde, Arbo (1990,
1995a) fez algumas sinonimizacdes e propds uma nova combinacgdo, reconhecendo P. cistoides
subsp. cistoides e P. cistoides subsp. caroliniana (Walter) Arbo.

Grisebach (1866) descreveu Piriqueta viscosa Griseb. para a qual propds Piriqueta sect.
Haplotriacis Griseb. em alusdo aos trés estiletes inteiros que diferem dos estiletes bipartidos
observados em P. cistoides. Esta foi a primeira tentativa de estabelecer uma classificacdo
infragenérica para o género.

A primeira monografia sobre o género foi publicada por Urban (1883a) e incluiu 19
espécies, das quais cinco foram descritas por ele, além de novas subespécies e variedades.
Também foram feitas transferéncias de espécies anteriormente descritas em Turnera, Erblichia e
Waltheria para Piriqueta. Urban forneceu descricdes completas e chave de identificacdo para as
espécies. Os principais caracteres usados para separar as espécies foram: tipo de habito, tipo de
indumento e de tricomas, tamanho das folhas, tipo de margem, presenca de nectarios, posicéo e
tipo de inflorescéncia, comprimento do pedicelo, presenca e comprimento das bractéolas,
comprimento do célice, coloracdo das pétalas, tipo de estilete, tamanho e superficie do fruto.

Nesta obra, Urban propds também uma nova classificacdo infragenérica em duas secdes
com base na conacdo das sépalas. Piriqueta sect. Eupiriqueta Urb. reuniu 15 espécies americanas
com sépalas conadas na base, enquanto Piriqueta sect. Erblichia Urb. agrupou as espécies com
sépalas livres ou sublivres, incluindo P. capensis Urb. (=Afrogqueta capensis (Harv.) Thulin &
Razafim.), P. berneriana Urb. (=Arboa berneriana (Tul) Thulin & Razafim.) e P.

madagascariensis Urb. (=A. madagascariensis (O. Hoffm.) Thulin & Razafim.) da Africa e P.
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odorata Urb. (= Erblichia odorata Seem.) da América Central, as quais foram combinadas em
outros géneros mais tarde.

No mesmo ano foi publicada a ‘Flora Brasiliensis’, na qual Urban (1883b) manteve as
secOes, espécies e variedades estabelecidas anteriormente. Nesta obra constam uma chave de
identificacdo, descricdes morfoldgicas para 14 espécies e suas respectivas variedades, alem de
ilustracdes para oito taxons.

Apo6s a monografia de Urban, varias espécies novas foram descobertas no Brasil (Urban
1907, Moura 1968, Arbo 1993b), Paraguai (Urban 1903) e Amazénia (Urban 1914). Também
foram feitas algumas transferéncias (Arbo 1981) e combinagdes novas (Arbo 1990), viabilizando
uma nova revisdo taxonomica.

A mais completa revisdo do género foi publicada por Arbo (1995a) na ‘Flora
Neotropica’. Nesta obra foram incluidas chaves de identificacdo, descri¢Ges, ilustraces e mapas
de distribuicdo para as 41 espécies americanas, além de comentérios sobre habitat, fenologia,
heterostilia e relagdes morfolégicas. Arbo propds 12 espécies novas, duas variedades e quatro
combinag6es novas, além de varias sinonimizacOes e lectotipificacdes. Também foi apresentada
uma nova classificacdo infragenérica, na qual Piriqueta sect. Piriqueta reuniu as 41 espécies
americanas tratadas na reviséo e Piriqueta sect. Africana Arbo foi proposta para P. capensis (=A.
capensis). Os principais caracteres usados para distinguir as duas se¢des foram o tipo de tricoma,
a presenca de nectarios extraflorais e o grau de conacgéo das sepalas.

Nesta revisdo, Arbo destacou um grupo de 10 espécies de dificil diferenciacdo, o
complexo Piriqueta duarteana, que ocorre no norte da América Central, Venezuela, Brasil,
Bolivia, Paraguai e Argentina (tabela 2). Estas espécies compartilham um aspecto morfol6gico
semelhante: sdo ervas perenes ou subarbustos com tricomas glandulares (ausentes em P.
venezuelana e alguns espécimes de P. guianensis), flores frequentemente solitarias, heterostilas e
rosadas, calice com lobos pilosos nas laterais da nervura central, frutos granulosos ou
tuberculados e sementes papilosas (exceto P. mesoamericana). De forma geral, a diferenciacédo é
baseada em caracteres reprodutivos pouco evidentes e que, algumas vezes, se sobrepdem (Arbo
1995a).

Durante o estudo filogenético molecular realizado por Thulin et al. (2012), somente as
especies americanas de Piriqueta formaram um grupo monofilético, enquanto P. capensis (= A.

capensis) era mais relacionada com os géneros africanos. A partir destes resultados, os autores
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transferiram a espécie para o novo género monotipico Afroqueta Thulin & Razafim. que difere de
Piriqueta pelo indumento composto por tricomas simples, presenca de nectarios extraflorais e

calice com sépalas sublivres.

Tabela 2: Complexo Piriqueta duarteana segundo Arbo (19953, 2015).

Espécies Distribuicao

P. araguaiana Brasil (MT)

P. carnea Brasil (BA)

P. dentata Brasil (CE, BA)

P. duarteana Brasil (PA, TO, MA, PI, CE, RN, PE, AL, SE, BA, GO, MG, MT)
P. grandifolia Bolivia, Paraguai, Argentina, Brasil (MS)

P. guianensis Guianas, Brasil (RR, TO, PI, CE, RN, PB, PE, AL, SE, BA)
P. hapala Brasil (PA, PI)

P. mesoamericana Guatemala, Honduras, El Salvador

P. undulata Venezuela

P. venezuelana Venezuela

Atualmente Piriqueta relne 46 espécies predominantemente neotropicais, incluindo
aquelas revisadas por Arbo (1995a) e cinco novas espécies brasileiras, Piriqueta abairana Arbo e
Piriqueta revoluta Arbo (Arbo 1999), Piriqueta emasensis Arbo (Arbo 2002), Piriqueta crenata
L. Rocha, I.M. Souza & Arbo (Rocha et al. 2014) e Piriqueta pampeana Cabreira & Miotto
(Cabreira et al. 2015). As espécies ocorrem no sul dos EUA ao norte da Argentina (figura 5)
(Thulin et al. 2012), sendo a Chapada Diamantina, no Brasil, e o Paraguai apontados como
centros de diversidade (Arbo 1995a, Arbo & Mazza 2011). O género ndo possui uma

classificacdo infragenérica vigente.

S

-~

Figura 5: Distribuicdo geogréfica de Piriqueta Aubl.
Fonte: adaptado de Thulin et al. (2012).
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2.3.2 Morfologia e Ecologia de Piriqueta

Piriqueta € caracterizada pela presenca de tricomas porrecto-estrelados e corona
membranécea inserida dentro do tubo floral (figura 6), adnata & base da lamina das pétalas e
sépalas (Arbo et al. 2015). S&o geralmente ervas perenes, com alguns representantes arbustivos.
A maioria das espécies ocorre em areas abertas de cerrado, caatinga e campos rupestres, sobre
solos arenosos ou com afloramento rochosos, desde o nivel do mar até 2000 m de elevacéo (Arbo
1995a). Assim como em Turnera, Varias especies crescem em areas antropizadas.

Além da distincdo do género, o tipo de tricoma tem importancia fundamental no
reconhecimento especifico em Piriqueta e aparece muitas vezes nas chaves de identificacdo de
Urban (1883a) e Arbo (1995a). Tricomas porrecto-estrelados sdo o tipo mais comum -

caracterizados pelo raio central perpendicular

Z / alongado, circundado por outros raios mais
/ curtos —e estdo presentes nos ramos, peciolos,
folhas, pedunculos, pedicelos, célices e frutos

(Arbo 1995a). Eles variam em tamanho,

ok AR AN comprimento do raio central em relagdo aos
e / ”;,”Qtiia demais, nOmero, orientacdo, espessura e
Figura 6: Morfologia floral de Piriqueta Aubl. curvatura dos raios (Arbo 1995a). Gonzalez &
Fonte: adaptado de Arbo et al. (2015). Arbo (2004) observaram trés tipos de tricomas
glandulares em Piriqueta, incluindo setiformes, microcapitados e clavados. Descricdes
detalhadas dos tricomas podem ser encontradas em Arbo (1995a) e Gonzalez & Arbo (2004).

As folhas sdo simples, alternas e espiraladas, geralmente pecioladas, inteiras, crenadas,
dentadas ou serreadas. Piriqueta carece de estipulas, as quais foram substituidas por pequenos
coléteres (Gonzalez 1998). Ao contrario de Turnera, nectarios extraflorais estdo presentes apenas
em P. suborbicularis (A. St.-Hil. & Naudin) Arbo), P. taubatensis (Urb.) Arbo, P. pampeana
Cabreira & Miotto e P. sidifolia var. sidifolia (Gonzalez & Ocantos 2006, Cabreira et al. 2015).

A posicao e o tipo de inflorescéncia tém importancia taxondémica primaria na delimitagéo
das espécies em Urban (1883a) e Arbo (1995a). Flores solitarias axilares sdo comuns na maioria
das espécies, enquanto outras apresentam inflorescéncias cimosas com 2-20 flores, raramente em

racemos terminais (Arbo 1995a). O pedunculo floral € livre do peciolo, as bractéolas sdo



22

reduzidas ou geralmente substituidas por coléteres e o pedicelo é desenvolvido em todas as
espécies (Arbo 1995a). Tradicionalmente, o termo pedunculo floral foi usado por Urban (1883a,
b) e Arbo (1995a) para se referir ao internd do pedicelo abaixo da articulacdo e das bractéolas e
apenas o internd abaixo da flor foi denominado pedicelo (Arbo 2007), o que também foi seguido
nesse estudo.

Vaérios caracteres das flores sdo importantes na identificacdo das espécies e a organizacdo
floral é bastante conservada no género. As flores sdo diclamideas, actinomorfas, pentameras e
bissexuadas. O calice é parcialmente gamossépalo, campanulado e com prefloracdo quincuncial,
seu indumento auxilia na diferenciacdo das espécies (Arbo 1995a). A corola é composta por
pétalas unguiculadas com a unha adnata ao tubo até a fauce, ld&mina obovada e glabra, com
prefloracdo contorta (Arbo 1995a). A corona é anular, com apice laciniado ou fimbriado. A cor
da corola foi usada com frequéncia na chave de Arbo (1995a) e varia, geralmente, entre amarelo,
salmdo e rosa, sendo branca, alaranjada ou vermelha em poucas espécies. Outros caracteres
utilizados foram: o tamanho das flores, a largura e 0 nimero de nervuras nas sépalas, a relacdo
entre o comprimento da corola e do calice e a presenca de macula na corola.

O androceu é formado por cinco estames livres entre si, com filetes filiformes adnatos
brevemente pela base ao tubo do perianto (figura 6) e anteras dorsifixas. O ovario € sUpero,
tricarpelar, unilocular e com placentacdo parietal. Os trés estiletes sdo cilindricos, inteiros ou
bifidos, glabros ou pilosos, e o estigma é penicilado, variando no comprimento e namero de
ramificacGes. Como em Turnera, a heterostilia é o sistema reprodutivo predominante em
Piriqueta ocorrendo em 79% das espécies, enquanto cinco sdo homostilas e quatro espécies
possuem populacdes heterostilas e homostilas (Shore et al. 2006). As flores séo polinizadas por
diversas abelhas, vespas, borboletas e moscas (Arbo 1995a).

Os frutos de Piriqueta sdo semelhantes aos de Turnera em tipo, forma e deiscéncia, a
superficie é geralmente granulosa ou tuberculada, verrucosa em poucas espécies e lisa somente
em P. cistoides, P. racemosa e P. nanuzae (Arbo 1995a). A superficie do fruto é um carater
relevante na diferenciacdo das espécies do género e, em alguns casos, o tipo de tricoma do fruto
também é informativo.

As sementes sdo obovoides, retas ou curvadas, reticuladas em todas as espécies, com
epiderme lisa ou papilosa, exdstoma arredondado, arilo carnoso inserido em volta do hilo e calaza

obtusa (Arbo 1995a, Gonzalez & Arbo 2013). Sua morfologia é menos diferenciada do que em
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Turnera, porém caracteres como 0 comprimento, a curvatura e a superficie da semente foram

usados nas chaves de Urban (1883a) e Arbo (1995a) para distinguir as espécies.

2.4 REPRESENTATIVIDADE EM FLORAS REGIONAIS E LOCAIS NO BRASIL

Todos os tratamentos taxondmicos realizados no Brasil, até 0 momento, adotaram a
classificacdo de Cronquist (1981), tratando Turneraceae e Passifloraceae separadamente. Além
dos tratamentos taxonémicos classicos para o Brasil, como o de Cambessedes (1829) na ‘Flora
Brasiliae Meridionalis’ e 0 de Urban (1883b) na ‘Flora Brasiliensis’, foram publicadas algumas
floras locais.

Moura (1975), Arbo & Silva (2005) e Arbo (2006, 2009) estudaram as espécies
ocorrentes nos estados de Santa Catarina, S& Paulo, Minas Gerais e no Distrito Federal,
respectivamente. Nestes trabalhos constam chaves, descri¢Ges, ilustracfes para algumas espécies
e comentérios sobre distribuicdo. A maior diversidade foi registrada por Arbo (2009) no Distrito
Federal, onde ocorrem 14 espécies de Turnera e uma de Piriqueta.

Na regido Nordeste foram realizados estudos taxondmicos para os estados do Rio Grande
do Norte (Rocha et al. 2012), Pernambuco (Agra et al. 2009), Sergipe (Arbo 2013) e Bahia (Arbo
1995b, Rocha & Rapini 2016), além de um checklist para Alagoas (Lyra-Lemos et al. 2010).

Arbo (1995b) registrou trés espécies de Turnera e quatro de Piriqueta crescendo em areas
de cerrado, carrasco e campo rupestre de Pico das Almas, na Bahia. Entre elas, T. luetzelburgii
Sleumer, T. simulans Arbo e T. uleana Urb. sdo endémicas da Bahia e P. flammea (Suess.) Arbo
é conhecida somente pelas coletas de Pico das Almas. Arbo incluiu chaves de identificacdo para
0S géneros e espécies, descricdes e informacgoes sobre habitat.

Na ‘Flora de Mirandiba’, Agra et al. (2009) descreveram quatro espécies de Turnera (T.
blanchetiana Urb., T. melochioides Cambess., T. pumilea e T. subulata) ocorrendo em uma area
de caatinga de Pernambuco e forneceram uma chave de identificacdo, comentarios sobre
distribuicéo e habitat.

Rocha et al. (2012) reconheceram nove espécies de Turnera e quatro de Piriqueta no Rio
Grande do Norte, a maioria associada a vegetacdo de caatinga e restinga. Neste trabalho, os

autores fizeram dois novos registros para o estado e incluiram chaves de identificacéo,
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descri¢des, ilustracdes e comentarios sobre distribuicdo, habitat, floracdo, frutificagdo, relaces
morfoldgicas e status de conservacao.

No ano seguinte, Arbo (2013) publicou uma tratamento para oito espécies de Turnera e
quatro espécies de Piriqueta encontradas em Sergipe. Foram apresentadas chaves de
identificacdo para as especies e variedades, descrigdes, ilustragbes e comentarios sobre
distribuicdo, habitat, fenologia e relagdes entre as espécies com base nos dados obtidos a partir
das colecdes de herbarios.

A ‘Flora da Bahia’ (Rocha & Rapini 2016) merece destaque pela elevada diversidade.
Nesta obra, Rocha & Rapini descreveram 40 espécies de Turnera e 23 de Piriqueta, incluindo 24
espécies endémicas, 19 raras e trés novos registros para o estado. Além da chave de identificacdo
para as 63 espécies, foram disponibilizadas ilustracGes, mapas de distribuicdo e comentarios
gerais.

Atualmente 120 espécies nativas de Turnera (Arbo 2015a, b) e 39 de Piriqueta (Cabreira
et al. 2015) ocorrem no Brasil, das quais 113 sdo endémicas e 75 raras, com representantes em
todos os estados e dominios fitogeograficos (Arbo & Mazza 2011). A maioria (45%) €
encontrada na regido Nordeste, com 24 espécies de Piriqueta e 48 de Turnera, sendo 31
endémicas (Arbo 2015a). A Caatinga e a Floresta Atlantica estdo entre os dominios que abrigam
a maior riqueza especifica, com 51 e 38 espécies, respectivamente (Arbo & Mazza 2011). Deste
total, 25 sdo endémicas da Caatinga, enquanto T. marmorata Urb., T. albicans Urb., T.
maracasana Arbo e T. pernambucensis Urb. ocorrem apenas na Floresta Atlantica do Nordeste
(Arbo 2015a).

A diversidade reconhecida atualmente para Pernambuco é baseada na ‘Lista de Espécies
da Flora do Brasil’, onde foram incluidas 13 espécies de Turnera e seis de Piriqueta (Arbo
2015a). Turnera pernambucensis é endémica do estado e conhecida apenas pelo espécime-tipo
coletado no inicio do século XIX (Arbo & Mazza 2011). Estudos floristicos e fitossocioldgicos
realizados no estado tém incluido poucos representantes dos dois géneros e, em alguns casos, a
identificacdo é feita apenas ao nivel genérico (e.g. Rodal et al. 1999, Rodal & Nascimento 2002,
Gomes et al. 2006).

Arbo & Mazza (2011) estudaram os centros de diversidade de Turnera e Piriqueta no
Brasil e observaram que os esforcos de coleta tém sido mal distribuidos e, no geral, concentrados

nas areas que exibem maior riqueza especifica, como a regido da Chapada Diamantina e o leste
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de Goias. Em Pernambuco, os esforcos de coleta foram concentrados em cinco localidades: o
Parque Nacional do Catimbau, em Buique; o entorno das cidades de Recife e de Petrolina; a
Estacdo Experimental do IPA, em Arcoverde; e a Usina S&o Jose, em lgarassu (Herbario Virtual
da Flora e dos Fungos 2015). A maior lacuna de coletas se encontra na porcéo oeste do estado,
em vegetacdo de Caatinga, mas alguns remanescentes de Floresta Atlantica também s&o
pobremente amostrados.

2.5 ESTUDOS FILOGENETICOS MOLECULARES EM TURNERA E PIRIQUETA

O estudo filogenético mais recente envolvendo os dois géneros foi realizado por Thulin et
al. (2012) que testaram a disjuncdo transatlantica em Turnera, Piriqueta e Erblichia usando
sequéncias do genoma nuclear (ITS) e plastidial (trnL-F). Os resultados corroboraram o
monofiletismo das espécies americanas de Piriqueta com elevado suporte e a ocorréncia de
disjuncdo transatlantica no género foi refutada; o novo género Afroqueta foi proposto pelos
autores para a Unica espécie africana. O monofiletismo de Turnera, incluindo as duas espécies
africanas, foi recuperado com baixo suporte estatistico e a disjuncdo transatlantica foi
corroborada no género.

Turnera e Piriqueta foram fortemente sustentados como géneros-irmdos (figura 1) em
todas filogenias moleculares onde foram amostrados (Truyens et al. 2005, Tokuoka 2012, Thulin
et al. 2012). Em Thulin et al. (2012), Turnera, Piriqueta e Adenoa formaram o clado americano
caracterizado morfologicamente pelo tubo do calice com 10 nervuras; uma relacdo proxima entre
eles foi sugerida por Arbo (1995a) com base em dados morfoldgicos. Na filogenia de Thulin et
al. (2012), o clado americano aparece como irmao do clado africano que inclui oito géneros
africanos (Afroqueta, Stapfiella, Hyalocalyx, Loewia, Streptopetalum, Tricliceras, Arboa,
Mathurina) e Erblichia da América Central.

O Unico estudo filogenético molecular em Turnera foi realizado por Truyens et al. (2005)
e incluiu 35 espécies, pertencentes a sete séries (Anomalae, Capitatae, Leiocarpae, Microphyllae,
Papilliferae, Salicifoliae e Turnera), e cinco espécies de Piriqueta. Truyens et al. (2005) usaram
sequéncias de ITS para testar as relaces dentro das séries de Turnera e entre elas. Os resultados
apoiaram o monofiletismo do género e somente da série Turnera. Duas series, Microphyllae e

Anomalae, aparecem como ndo monofiléticas e todas as demais tiveram baixa resolugéo.
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Chafe (2009) analisou as relagfes filogenéticas dentro do clado Turneraceae usando
marcadores moleculares (ITS e ndhF) para 27 espécies de Piriqueta, seis de Turnera e alguns
representantes de outros seis géneros. Apesar do conjunto de dados elucidar relagdes dentro do

clado Turneraceae, foi pouco informativo para as relac6es infragenéricas em Piriqueta.

2.6 OBJETIVOS

2.6.1 Objetivo Geral
Realizar o estudo taxonémico dos géneros Turnera e Piriqueta no estado de Pernambuco.
2.6.2 Objetivos Especificos
a) Determinar o nimero de espécies de Turnera e Piriqueta ocorrentes em Pernambuco;
b) Confeccionar chaves de identificacdo para os géneros e espécies na area de estudo;

c) Atualizar a distribuicdo geogréafica das espécies em Pernambuco;

d) Revisar e ampliar a colecdo de Turnera e Piriqueta do Herbario Geraldo Mariz (UFP).
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Abstract

Turnera pernambucensis is a shrub endemic to the Brazilian Atlantic Forest previously known
only from the type specimen collected 179 years ago. An extant population was found in
semideciduous seasonal forest in the state of Pernambuco and new morphological and ecological
information is presented here. Illustrations, conservation status and comments about its
morphological variation are also provided, as well as a discussion about similarities with

morphologically related species of the series Capitatae.

Key words: heterostyly, Malpighiales, Serra do Urubu, taxonomy, Turneraceae.

Introduction

Turnera Linnaeus (1753: 271) comprises 143 species of herbs and shrubs distributed in
America and Africa (Arbo et al. 2015). The center of diversity is located in Brazil, in the
Espinhaco Mountain Range and the Central Brazilian Plateau (Arbo & Mazza 2011). In Brazil
120 native species can be found (Arbo 2014, 2015), of which 86 are endemic and 42 considered
rare (Arbo & Mazza 2011, Arbo 2015). Despite the high diversity, some species are known only
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from the type material or a few specimens. Urban (1883a) proposed the first infrageneric
classification of the genus, creating nine series. Later, Arbo (1997, 2000, 2005, 2008) revised and
expanded this classification into 11 series based on the analysis of morphological characters.
However, preliminary phylogenetic studies (Truyens et al. 2005, Arbo & Espert 2009, Arbo et al.
2015)only recognized the monophyly of series Turnera Urban (1883a: 137) and Annulares Urban
(1883a: 143).

Turnera pernambucensis Urban (1883a: 133) is a poorly known species collected by the
Scottish botanist George Gardner in 1837 and the type specimens are deposited in the Royal
Botanic Gardens Herbarium (K). However, T. pernambucensis was described 46 years later by
Urban (1883a) in the Monographie der Familie der Turneraceen and it has not been recollected
since then. Urban included the species within the series Capitatae Urban (1883a: 129) and Arbo
(2000) maintained this. The species was also treated in Flora Brasiliensis (Urban 1883b), but the
only available illustration was provided by Arbo (2000).

During the preparation of the floristic inventory of the Serra do Urubu (Melo et al. 2016),
an Atlantic Forest remnant, new specimens of Turnera were found that could not be identified
through the key available in the review of the genus and that, therefore, were initially thought to
be a new species. However, along a more detailed analysis of the type specimen of T.
pernambucensis and new collections from the area, it became clear that the population found
belongs to that species. Considering the historical importance of this rediscovery, the scarce
information about the species and the morphological variation observed, we provide an updated
description, illustrations and comments about geographic distribution, habitat, phenology,
conservation status and its relationships with morphologically similar species.

Material and Methods

Morphological analyses and compilation of distribution and phenology data were made
from specimens deposited at the UFP and RB herbaria (acronyms following Thiers 2015) and
collected by our team during fieldwork conducted in the Serra do Urubu, state of Pernambuco.
Morphological studies were carried out through the analysis of specimens either dried or

conserved in 70% ethanol under a stereomicroscope. High-resolution digital photographs of the
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holotype and isotype provided by K herbarium were examined, as well as other photographs of
these specimens, including images on a stereomicroscope for observation of trichomes and other
small structures. The morphological terminology follows Radford et al. (1974) and Arbo (1997,
2000, 2005, 2008). Harris & Harris (2001) was used for the characterization of the indument. The
conservation status of the species was evaluated based on the criteria of the International Union
for Conservation of Nature (IUCN 2016).

Taxonomic treatment

Turnera pernambucensis Urban, Jahrb. Konigl. Bot. Gart. Berlin 2: 133. 1883a. (Figs. 1, 2, 3, 4)

Type:—BRAZIL. Pernambuco: in a shady wood at Catuca, November 1837, G. Gardner 1154,

fl., fr. (holotype: KO000373158-image!; isotypes: KO000373157-image!, B destroyed,
F13596-image!).

Shrubs, up to 2.5 m tall; old branches with a brownish bark; young branches cylindrical,
longitudinally striate, strigose, covered by simple, appressed, yellowish trichomes; buds axillary,
serial, 1-3. Leaves chartaceous, discolorous; stipules 0.5-1 mm long, triangular to subulate;
petioles 1-8 mm long; blades 3.2-13.6 x 1-4.2 cm, narrowly elliptic; bases attenuate; margins
slightly serrulate, plane or slightly revolute; apices acute; venation eucamptodromous, secondary
veins 4-6 pairs, alternate to opposite, tertiary veins perpendicular to the midrib; adaxial and
abaxial surfaces densely strigose to glabrescent with appressed, simple trichomes; nectaries
marginal, 1-3 pairs, 0.2-0.5 mm long, circular to elliptic. Inflorescences racemose, axillary or
rarely terminal, with heterostylous flowers; peduncles 1-22 mm long; basal bracts stipulate, 6.5—
10 x 3.5-5 mm, ovate, rhombic or elliptic, serrate, pubescent to hispid, membranous, persistent,
pale green, frequently with 1 pair of marginal nectaries; apical bracts stipulate, 3-6 x 1.4-3 mm,
elliptic, entire or serrate, pubescent to hispid, nectaries absent; floral peduncles 1-1.5 mm long,
totally adnate to bract petiole; bracteoles pilose, 2-5 x 0.2-0.3(-0.9) mm, linear, persistent;
pedicel absent. Calyces (3-)4.5-5.5 mm long, campanulate; perianth tubes (1.5-)2.5-3.2 mm

long, pubescent outside, glabrous inside, except at the throat; lobes ovate, shortly mucronate,
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outer sepals with sparse, simple, appressed trichomes distributed over blade longer towards the
apex, inner sepals with simple, appressed trichomes on the midrib and glabrous margins. Corollas
(3-)5.5-7.5 mm long, white with a yellow basal spot; petals obovate, unguiculate, emarginate,
with trichomes at the base of blade on adaxial face. Stamens free from each other, adnate 0.2-1
mm to the perianth tube at the base; filaments 2—2.2 mm long in longistylous flowers, 3.2-5 mm
long in brevistylous flowers, tenuously pilose up to the middle; anthers 0.6-1 mm long,
dorsifixed, apiculate, frequently with trichomes at the base. Ovaries ca. 1 mm long, ovoid,
velutinous, placentas 1-2 ovules; styles 3.5-5.5 mm long and geniculate in longistylous flowers,
1.1-2 mm long and straight in brevistylous flowers, densely pilose; stigmas 0.1-0.5 mm long,
brush-like. Capsules 1.5-3.0 mm long, obloid, punctate, pubescent. Seeds 2-2.5 x 1.2-1.5 mm,
obovoid, slightly curved; seed coats reticulate, covered by filiform papillae, blackish when ripe;
chalazas concave, prominent; exostomes rounded; arils 1-2 mm long, glabrous, whitish, almost

as long as the seed or shorter.

Geographic Distribution and Ecology:—Turnera pernambucensis is the only species of the
genus endemic to the Atlantic Forest north of the Sdo Francisco River. It is currently known from
a single population growing in a fragment of montane and submontane semideciduous seasonal
forest (sensu Veloso et al. 1992) in the southeast of the state of Pernambuco (Fig. 4). This
fragment is part of the Serra do Urubu, located between the counties of Jaqueira, Lagoa dos
Gatos and Sdo Benedito do Sul, which is considered a center of diversity for angiosperms in the
northern Atlantic Forest (Melo et al. 2016). The species grows forming clusters within the
understory, between 512—700 m of elevation, whereas at the forest edge only isolated individuals

were observed. Flowering and fruiting occurs from May to January. Ants disperse the seeds.

Conservation Status:—Turnera pernambucensis has an extent of occurrence (EOO) estimated
at less than 100 km?, an area of occupancy (AOO) of less than 500 km? and is currently known
from a single location. It also experiences continuing decline inferred from the EOO and AQO.
This species is therefore considered Critically Endangered Blab(i,ii) based on its EOO and
Endangered B2ab(i,ii) according to its AOO, but we recommend the former category based on

the precautionary approach suggested by the IUCN (2016). T. pernambucensis occurs within a



32

protected area, the Frei Caneca Private Reserve of Natural Patrimony, which is surrounded by
sugar-cane plantations, subsistence agriculture and livestock pasture.

Taxonomic Comments:—According to Urban (1883a) and Arbo (2000), Turnera
pernambucensis belongs to the series Capitatae, which can be recognized mainly by its small
flowers gathered in congested racemes, staminal filaments free and adnate at the base to the
perianth tube, slightly depressed-reticulate or smooth fruits, sometimes granulate or verrucose,
seeds with prominent chalaza and reticulate or striate-reticulate seed coat. Gonzalez & Arbo
(2004) emphasized the presence of simple unicellular trichomes and microcapitate glandular
trichomes in species of the series Capitatae, but in T. pernambucensis only the former type were
observed. Phylogenetic studies based on molecular data are necessary to test the monophyly of
the series, considering that cladistics analysis revealed that Capitatae is not monophyletic and
most species appear grouped with the series Salicifoliae and Stenodictyae (Arbo & Espert 2009,
Arbo et al. 2015).

In the identification key to the series Capitatae (Arbo 2000), T. pernambucensis is
grouped with the species that share terminal inflorescences, shorter stipules, and lacking an
appendix on the petals. It appears as morphologically related to Turnera capitata Cambessédes
(1829: 215) and Turnera dasystyla Urban (1898: 10), with which it shares longistylous flowers
with arched styles in the middle portion. However, T. pernambucensis differs from these species
because of its leaves with 4-6 pairs of secondary veins (vs. 6-9 pairs in both), apiculate anthers
(vs. obtuse), placentas with 1-2 ovules (vs. 4-8 ovules), punctate fruits without appendix (vs.
verrucose fruits with corniform appendix at apex of the valves), and papillose seeds (vs. smooth).
The main morphological differences among them are summarized in Table 1. Turnera albicans
Urban (1883a: 135) and Turnera marmorata Urban (1898: 9) have straight styles and are
morphologically similar to T. pernambucensis (Arbo 2000), therefore they were also included in
Table 1.

Some of the diagnostic characters mentioned in the identification key of Urban (1883a)
and Arbo (2000) do not matched in the population from Serra do Urubu, making it difficult to
identify this species. The inflorescences of the type specimen were described as terminal (Urban
1883ab, Arbo 2000), while the specimens from Serra do Urubu have axillary inflorescences.

However, depending on the developmental stage of the branch at the moment of sampling, some
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axillary inflorescences develop close to the terminal vegetative bud, giving a pseudoterminal
aspect to these inflorescences. The same seems to occur in the holotype of T. pernambucensis,
but developmental biology studies are needed to clarify this question. Only Turnera
schomburgkiana Urban (1883a: 132) and Turnera waltherioides Urban (1914: 158), with
distribution from southeastern Venezuela to the far north of Brazil, share axillary inflorescences
within the series Capitatae and, therefore, were included among the related species (Table 1).

The type specimen has leaves that range from densely strigose when immature to sparse-
strigose when mature and hispid bracts in contrast to the population at Serra do Urubu, which has
glabrescent leaves and pubescent bracts. T. pernambucensis was initially reported to occur in
ombrophilous forest (Urban 1883ab, Arbo 2000) as stated in Gardner’s label. However, based on
information provided in Travels in the Interior of Brazil (Gardner 1846), it is possible to situate
the type locality in areas of semideciduous seasonal forest, near what is now the municipality of
Gléria do Goita (M. Alves, pers. comm.). This vegetation type is the same found in the Serra do
Urubu, however, the latter has higher elevations than the type locality and is subject to fogs
during the winter, which may explain the differences observed in leaf and bract indument.
Variation in density and length of indument between populations of the same species growing
under different conditions is common within the genus Turnera and, sometimes, these are
pointed out as characters to differentiate subspecies and varieties.

Differences were also observed in relation to the lengths of the petiole and inflorescence
peduncle. The leaves of the type specimens were described by Urban (1883ab) and Arbo (2000)
as sessile to subsessile (petioles up to 1.5 mm long) and this measurement overlaps with those
obtained in the population from the Serra do Urubu (1-8 mm long). The type specimens have
more congested inflorescences with very short peduncles, but in the population from the Serra do
Urubu the peduncle length is variable, some plants have short peduncles and others show longer
ones.

The difference in length between the gynoecium and androecium is 2-3 mm in
longistylous flowers and 1.8-2 mm in brevistylous flowers. Among the specimens examined,
only A. Zelenski et al. 109 has brevistylous and longistylous flowers on the same plant. In J.R.
Maciel et al. 2017, the brevistylous flowers have 3—4 longer stamens (A 1.8 mm > G) and the
remaining have the same length as the gynoecium, also withered flowers were observed with 1-2

indehiscent anthers.
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Additional specimens examined—BRAZIL. Pernambuco: Jaqueira, RPPN Frei Caneca, Mata
do Quengo, borda da mata, 700 m, 13 October 2010, S.O. Santos et al. 292, fl. (UFP!); Ibid.,
mata nas proximidades do alojamento, 512 m, 08°42'56"S, 35°49'48"W, 18 July 2012, J.L.
Costa-Lima et al. 738, fl. (UFP!); Ibid., préximo ao acude do amarelo, 08°43'11"S, 35°50'38"W,
29 January 2013, D. Araujo et al. 2375, fl. (UFP!); Ibid., interior de mata, 08°42'45"S,
35°50'30"W, 06 May 2015, J.R. Maciel et al. 2017, fl. fr. (UFP!); Ibid., interior da mata,
08°43'15"S, 35°50'26"W, 27 August 2015, A. Zelenski et al. 105, fl. fr. (UFP!); Ibid., interior da
mata, 08°43'15"S, 35°50'26"W, 27 August 2015, A. Zelenski et al. 108, fl. fr. (UFP!); Ibid., trilha
nas proximidades do alojamento, borda da mata, 512 m, 08°42'56"S, 35°49'48"W, 27 August
2015, A. Zelenski et al. 109, fl. fr. (UFP!); Ibid., Usina Coldnia, Mata do Jasmim, 600 m,
08°42'37"S, 35°50'01"W, 06 June 1999, J.A. Siqueira-Filho 933, fl. fr. (UFP); Lagoa dos Gatos,
Serra do Urubu, Usina Frei Caneca, Mata do Quengo, 680 m, 08°42'48"S, 35°5021"W, 18
August 2010, J.L. Viana et al. 68, fl. (UFP!); Ibid., Trilha do Mosquito, 693 m, 08°42'51"S,
35°50'54"W, 03 December 2014, L.S.B. Calazans et al. 470, fl. (RB!).
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FIGURE 1. A. Holotype of Turnera pernambucensis Urb. (Gardner 1154, K000373158). B.

Detail of inflorescences bearing hispid bracts.

FIGURE 2. Turnera pernambucensis Urb. A. Flowering branch; B. Detail of marginal nectaries
at leaf base, abaxial surface; C. Detail of leaf showing the indument and venation, abaxial
surface; D. Inflorescence; E-G. Variation of bracts, adaxial surface; H. Outer portion of calyx,
inner (left) and outer (right) sepals; I. Inner portion of perianth with petal and stamens adnate;
sectioned stamen (left) to show the adnate base; J. Anther; K. Gynoecium of brevistylous flower;
L. Fruit with bract and bracteoles; M. Seed with aril, side view. (A-K from A. Zelenski et al.
105, UFP; L-M from J.R. Maciel et al. 2017, UFP). Drawn by Regina Carvalho.

FIGURE 3. A-E. Turnera pernambucensis from the Serra of Urubu. A. Habitat; B. Habit; C.
Flowering branch; D. Inflorescence bearing bracts and a brevistylous flower; E. Extrafloral

nectaries (arrow) and ant dispersing a seed.

FIGURE 4. Distribution map of Turnera pernambucensis in the Brazilian Atlantic Forest.
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TABLE 1. Comparison of Turnera pernambucensis and morphologically related species.
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Characters T. albicans T. capitata T.dasystyla T.marmorata T.pernambucensis T.schomburgkiana T. waltherioides
Leaf shape elliptic to ﬁg:fct):/(\:/l ellintic elliptic, ovate elliptic, obovate narrowly ellintic elliptic to narrowly ellintic to ovate
p obovate y etlip to lanceolate to oblanceolate y etlip elliptic P
to ovate
Leaf glabrescent to . . glabrescent to
. - densely-pilose densely-pilose  glabrous - tomentose tomentose
indument sparse-strigose sparse-strigose
Secondary 5 6-9 6-9 6-9 46 9-11 9-14
vein pairs
Inflorescence . . - - axillary, rarely . .
position terminal terminal terminal terminal terminal axillary axillary
elliptic, ovate, elliptic, ovate, obovate ovate, rhombic to
Bract shape  to widely lanceolate to to lanceolate linear elliptic ovate to linear ovate to obovate
ovate linear P
. white with . white with yellow
Corolla color white yellow spot white yellow spot yellow yellow
Ligule absent present absent absent absent absent absent
Ovules/ 2-3 4-8 48 1 1-2 2-4 1-2
placenta
Style types heterostylous heterostylous homostylous heterostylous heterostylous heterostylous heterostylous
Style
Curvgture in straight arched slightly straight geniculate straight straight
longistylous curved
flowers
Style
curvgture In straight curved sligntly straight straight curved curved
brevistylous curved
flowers
Fruit surface verrucose verrucose verrucose granulate punctate punctate rugose
Fruit
. present present present absent absent absent absent
appendix
Seed surface reticulate, reticulate, ?;ii?:tue{ate reticulate, striate-reticulate, striate-reticulate, striate or striate-
papillose smooth ' papillose papillose smooth reticulate, smooth

smooth
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The genera Turnera and Piriqueta (Passifloraceae s.l.) in the state of Pernambuco, Brazil

ANDREIA ZELENSKI! & RAFAEL B. LOUZADA!

Laboratdrio de Morfo-Taxonomia Vegetal, Programa de P6s-Graduagdo em Biologia Vegetal,
Departamento de Botanica, Universidade Federal de Pernambuco, Av. Professor Moraes Rego
1235, Cidade Universitaria, 50670-901, Recife, PE, Brazil. E-mail: andreiazelenski@gmail.com

Abstract

A taxonomic treatment of the genera Turnera and Piriqueta in the state of Pernambuco,
northeastern Brazil, is presented. Twenty species were found in the Atlantic Forest and Caatinga,
of which nine are endemic to Brazil. Turnera pernambucensis is threatened and restricted to the
Atlantic Forest of Pernambuco, while Turnera joelii is a new record for the state. The species
predominate in steppe savanna and semideciduous seasonal forest, but several of them grow
naturally in anthropized areas. Catimbau National Park is the locality with the highest recorded
species richness. Tristyly is recorded for the first time in Piriqueta guianensis. Identification
keys, descriptions, illustrations and comments about geographical distribution, habitat, flowering,

fruiting and morphological relationships are provided.

Key words: flora, heterostyly, Malpighiales, taxonomy, Turneraceae.

Introduction

Turnera L. comprises 143 species (Arbo et al. 2015) disjunctly distributed in America and
Africa, although its greatest diversity is found in tropical South America (Thulin et al. 2012).
Eleven series are currently recognized for the genus (Arbo 1997; 2000; 2004; 2008). Piriqueta
Aubl. is an essentially Neotropical genus with 46 species distributed from the southern United
States to northern Argentina and Uruguay (Thulin et al. 2012; Cabreira et al. 2015). Both genera
have large centers of diversity in Brazil (Arbo & Mazza 2011), where 159 native species and high
endemism occur (Arbo 2015a; b; Cabreira et al. 2015). The Brazilian Northeast region is
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particularly rich in terms of diversity, especially the state of Bahia (Rocha & Rapini 2016). In the
state of Pernambuco 13 species of Turnera and six of Piriqueta are currently recognized (Arbo
2015b).

According to the Virtual Herbarium of Plants and Fungi (2015), most specimens from
Pernambuco were collected in only five localities and there are collection gaps in many regions.
Moreover, the genera are poorly represented in floristic and phytosociological surveys conducted
in the state in recent decades and sometimes the identification does not reach the species level or
it needs revision, as in Rodal & Nascimento (2002), Gomes et al. (2006) and Gomes et al.
(2011). Taxonomic studies involving the species occurring in the state of Pernambuco are
restricted to the Flora of Mirandiba (Agra et al. 2009), which includes a few species. The
existence of taxonomic complexes in both genera also make species identification difficult.

Considering these gaps, this study provides a taxonomic treatment of the genera Turnera
and Piriqueta from the state of Pernambuco, including identification keys, morphological
descriptions, illustrations and information about morphological relationships, geographical
distribution, habitat and timing of flowering and fruiting. Thus, it is expected to contribute to the
recognition of the species in areas of the Caatinga and Atlantic Forest of Pernambuco and to

expand knowledge about these genera in northeastern Brazil.

Material and Methods

The state of Pernambuco spans 98,076,109 km? and is located in northeastern Brazil
(IBGE 2015). The relief is predominantly flat, including lowlands along the Atlantic Coast and
along the Sdo Francisco River in the west (the Sertaneja Depression) separated by upland
plateaus in the central (the Borborema Plateau) and northwest (the Chapada of Araripe) portions
of the state (Ferreira et al. 2014). The dominant climates are Tropical Monsoon (Am sensu
Koppen’s climate) in a narrow band along the coast, Tropical with dry summer (As) just inland
from the coast toward the central region of the state and Semi-arid (BSh) throughout the western
region, forming strong rainfall gradients east to west, from 2,200 to 400 mm (Alvares et al.
2014). The vegetation comprises the Atlantic Forest and Caatinga phytogeographical domains,
ranging from restinga, dense ombrophilous forest, open ombrophilous forest and semideciduous

seasonal forest in the east to steppe savanna in the west (adapted from IBGE 2012).
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Fieldwork was conducted monthly from March 2015 to April 2016, including areas with
different vegetation types found within conservation units or outside of them. A total of 14 areas
were sampled, of which 10 are protected within conservation units. The collected specimens were
processed according to the usual techniques in taxonomy (Mori et al. 1989) and deposited at UFP
herbarium, with duplicates sent to RB, SP, K, NY and CTES herbaria (acronyms according to
Thiers, continuously updated). The study also included an analysis of the previously collected
specimens from the study area and deposited at UFP, IPA, UEC, PEUFR, HST, HVASF, HTSA,
UFRN, JPB, MAC, UB, MBM, ASE, RB and INPA herbaria.

Morphological analyses were conducted under a stereomicroscope from specimens either
dried or conserved in 70% ethanol. For taxonomic identification, protologs, the latest revisions of
the two genera (Arbo 1995; 2000; 2005; 2008) and images from type specimens available online
were consulted. Morphological terminology follows Radford et al. (1974) and Arbo (1995; 2000;
2005; 2008), while Harris & Harris (2001) was used for indument characterization. Data about
geographic distribution, habitat and timing of flowering and fruiting were obtained from field
observations, herbarium labels and the literature. The vegetation types noted on the herbarium
labels were standardized according to IBGE (2012, adapted) and, when lacking, checked in the
Mapa de Vegetacgdo do Brasil (IBGE 2004). lllustrations were made from the examined material.

A list of examined specimens is given in the Appendix.

Results

The genus Turnera is represented in Pernambuco by 14 species and Piriqueta by six
species. Nine species (45%) are endemic to Brazil, of which Turnera pernambucensis Urb. is
restricted to Pernambuco and has recently been rediscovered (Zelenski et al. 2016). Turnera joelii
is recorded for the first time in the state.

Species of both genera occur in the Atlantic Forest and Caatinga areas. Most species of
Turnera (12) grow in the Caatinga, of which six are found only in this domain, while T.
annularis Urb. and T. pernambucensis are exclusive to the Atlantic Forest; these
phytogeographical domains share six species. In relation to Piriqueta, all species occur in the
Caatinga, of which P. cistoides (L.) Griseb., P. duarteana (A. St.-Hil., A. Juss. & Cambess.)
Urb. and P. sidifolia (A. St.-Hil., A. Juss. & Cambess.) Urb. are exclusive to that domain.
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The species predominate in seasonal vegetation types, such as steppe savanna with 18
species and semideciduous seasonal forest with 10 species, but there are also representatives in
ombrophilous forest (5 spp.) and restinga (3 spp.). Thirteen species grow naturally in anthropized
areas, of which T. subulata Sm., T. chamaedrifolia Cambess. and P. racemosa (Jacg.) Sweet are
the most common. A significant number of species (11) were recorded on soil islands
accumulated on crystalline or sandstone rock outcrops.

The highest species richness was recorded in the Catimbau National Park, a protected area
of sedimentary Caatinga located in central Pernambuco, where six species of Turnera and three
of Piriqueta occur. Some species, such as P. sidifolia, T. cearensis Urb. and T. hermannioides
Cambess. exhibit large populations in this area. Turnera coerulea Mog¢. & Sessé ex DC. was
recorded only in one locality within the study area, despite its wide Neotropical distribution.
Most species (85%) have populations protected within federal, state, or private conservation units
in the state of Pernambuco, except T. annularis, T. blanchetiana Urb. and T. joelii Arbo. Only T.
pernambucensis was evaluated in terms of conservation status and categorized as Critically
Endangered (Zelenski et al. 2016), all other species have not yet been assessed.

The most relevant morphological characters to distinguish species of Turnera were the
trichomes types and bracteoles and seeds shapes. For species of Piriqueta, the trichomes and
inflorescences types were specially useful. Heterostyly with two floral morphs, brevistylous and
longistylous, is found in 75% of species, while four species (20%) are tristylous with
homostylous, brevistylous and longistylous flowers. Tristyly is recorded for the first time in a

population of P. guianensis N.E. Br. found in Catimbau National Park.

Taxonomic treatment

Key to the genera Turnera and Piriqueta in the state of Pernambuco

1. Plants bearing porrect-stellate non-glandular trichomes (Fig. 1H); bracteoles absent or
inconspicuous; flowers with a membranous corona inserted at the throat of perianth
L0 o= PRSP PSPP Piriqueta
1'. Plants lacking porrect-stellate non-glandular trichomes; bracteoles conspicuous; flowers

WITNOUL @ COTONG. ..., Turnera
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Piriqueta Aubl., Hist. Pl. Guiane 1: 298-300. 1775.

Herbs to shrubs, covered with simple, stellate and porrect-stellate non-glandular trichomes and
setiform glandular trichomes (except P. cistoides and P. racemosa). Leaves alternate, simple,
exstipulate, sessile or petiolate, pinnately veined, without nectaries. Flowers solitary or gathered
in racemes or cymes, axillary or terminal, actinomorphic, bisexual, homostylous or heterostylous;
bracts absent; floral peduncles developed, free; bracteoles absent, inconspicuous or replaced by
minute colleters; pedicels developed, articulate on floral peduncle; calyces campanulate, sepals 5,
partially connate and adnate to the petal claws forming perianth tube; corollas apopetalous,
contorted, petals 5, unguiculate; coronas membranous, fringed, inserted at the throat on sepals
and petals; stamens 5; filaments free, shortly adnate to the perianth tube; anthers dorsifixed;
ovaries superior, tricarpellate, unilocular, placentation parietal; styles 3, distinct; stigmas
penicillate. Capsules loculicidal, 3-valved, spheroid or ovoid, smooth, granulate, verrucose or
tuberculate. Seeds obovoid, straight or curved, reticulate, smooth or papillose; chalazas rounded

or concave, not prominent; arils fleshy.

Key to the species of Piriqueta in the state of Pernambuco

1. Plants bearing setiform glandular trichomes (Fig. 1F); fruits with a granulate, verrucose or
tuberculate surface.
2. FIOWETS IN CINCINNIL ..ttt e P. sidifolia
2'. Flowers solitary.
3. Leaves with pauciradiate, porrect-stellate trichomes; flowers 59 mm
LONIG. e P. viscosa
3'. Leaves with multiradiate, porrect-stellate trichomes; flowers 10-30 mm long.
4. Fruits with setiform glandular trichomes blackish at the base.................. P. duarteana
4', Fruits with setiform glandular trichomes hyaline at the base................... P. guianensis
1'. Plants lacking setiform glandular trichomes; fruits with a smooth surface.
5. Flowers in terminal racemes, sometimes with basal solitary flowers; seeds strongly curved
with prominent reticulum NOGES..........cooviiiiiiicce e P. racemosa
5'. Flowers solitary, axillary; seeds straight or slightly curved without prominent reticulum
100 S S SRTRSSPR P. cistoides
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1. Piriqueta cistoides (L.) Griseb., Fl. Brit. W. 1. 298. 1864.
Figs. 1A-B, 5A

Herbs or subshrubs, 35-60 cm tall; branches covered by simple and multiradiate, porrect-stellate
trichomes. Leaves papyraceous, discolorous; stipules absent; petioles absent to 3 mm long; blades
7.5-41 x 2-13 mm, narrowly elliptical or lanceolate, bases rounded, cuneate or truncate, margins
entire, crenate or serrate, slightly revolute, apices acute, secondary veins 3-7 pairs, adaxial
surfaces with sparse or dense stellate and porrect-stellate trichomes throughout blade, abaxial
surfaces with dense stellate trichomes on blade and porrect-stellate trichomes on veins. Flowers
solitary, axillary, heterostylous; floral peduncles 7-10 mm long; bracteoles absent; pedicels 1-4
mm long; calyces 6-8 mm long, tubes 2-3.5 mm long; corollas 8-11.2 mm long, yellowish;
coronas yellow; stamens 0.5-0.8 mm long adnate to tube; filaments 3-5 mm long in longistylous
flowers, 5.5-9 mm long in brevistylous flowers; anthers 1.4-1.8 mm long; ovaries 1.9-2 mm
long; styles 3.5-6 mm long in longistylous flowers, 1-3 mm long in brevistylous flowers; stigmas
0.5-0.6 mm long. Capsules 4-7 x 3.5-5 mm, smooth, with simple trichomes. Seeds 1.5-2 x 0.9—
1.2 mm, straight or slightly curved, reticulate with reticulum nodes not prominent; chalazas

rounded, not prominent.

Specimens examined: BRAZIL. Pernambuco: margem do Rio S8o Francisco, na passagem para
Santo Antonio da Gloria, 09/V/1950, D. Andrade-Lima 546, fl. fr. (IPA); Belém de Séao
Francisco, llha do Meio, 18/V11/1967, E.C. Tendrio 315, fl. fr. (IPA, PEUFR); Cabrobd, BR-316,
proximo ao km 7 na margem direita em direcdo a Ibo, faz. Velha, 12/111/1982, G. Cavalcanti et
al. 78, fl. fr. (IPA, PEUFR); Ibid., balsa da travessia para Pedra Branca, ilha ca. 150 m da
travessia, proximo a captacao, 16/11/2012, V.M. Cotarelli et al. 1324, fl. fr. (HVASF); Floresta,
Eixo Leste, Projeto de Integracdo do Rio Sao Francisco, 10/V11/2007, M. Oliveira et al. 2890, fl.
fr. (UFP); Petrolina, 5 km norte do CPATSA, 11/VI11/1983, G. Fotius 3541, fl. fr. (HTSA, IPA);
Ibid., ilha do S&o Francisco, 02/V111/1985, 1.B. Sa & E.E. Miranda 16, fl. fr. (HTSA); Ibid.,
Serrote do Urubu, 11/1/2002, F.C.R. Costa s.n., fl. (HTSA 1921); Ibid., Rio Sdo Francisco, ilha
do Rodeadouro, 22/X/2011, A.J.S. Santos et al. 52, fl. fr. (HVASF).
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Geographic distribution and habitat: widely distributed in America, from the United States to
Argentina (Arbo 1995). It has been recorded in northern, northeastern, central-western and
southeastern Brazil and the state of Parana (Arbo 1995, 2015b). In Pernambuco, it grows in
steppe savanna within Caatinga, on sandy, clay or rocky soils, between 300-386 m elevation.
This species occurs in anthropized areas, but is also found in open areas of natural vegetation,
rock outcrops, floodplains and along river margins.

Flowering and fruiting: January to October.

Taxonomic comments: Piriqueta cistoides is morphologically variable and related to P.
racemosa, but can be distinguished by its solitary flowers (vs. racemes) and straight or slightly

curved seeds with reticulum nodes not prominent (vs. curved seeds with prominent nodes.

2. Piriqueta duarteana (A. St.-Hil., A. Juss. & Cambess.) Urb., Jahrb. Konigl. Bot. Gart. Berlin
2: 66. 1883.
Figs. 1C-D, 5B-D

Herbs or shrubs, 0.2-1.5 m tall; branches covered with simple and multiradiate, porrect-stellate
trichomes and setiform glandular trichomes. Leaves chartaceous, discolorous; stipules absent;
petioles 1.5-11 mm long; blades 9-40 x 8-30 mm, elliptical, ovate or widely ovate, bases
rounded, cuneate or attenuate, margins crenate or serrulate, plane or slightly revolute, apices
acute or obtuse, secondary veins 4-7 pairs, adaxial surfaces with stellate and porrect-stellate
trichomes throughout blade and usually setiform trichomes on the margins, abaxial surfaces with
stellate trichomes throughout blade and porrect-stellate, setiform trichomes on the veins. Flowers
solitary, axillary, heterostylous; floral peduncles 1-8 mm long; bracteoles absent; pedicels 2-8.5
mm long; calyces 9-16 mm long, tubes 2-3 mm long; corollas 18-23 mm long, pinkish with
purple veins and throat; coronas purple; stamens 0.5-1 mm long adnate to tube; filaments 4-4.2
mm long in longistylous flowers, 67 mm long in brevistylous flowers; anthers 1.5-2.2 mm long;
ovaries ca. 2 mm long; styles 4-5 mm long in longistylous flowers, 2-2.5 mm long in
brevistylous flowers; stigmas 0.5-1 mm long. Capsules 3-8 x 4-8 mm, tuberculate, with setiform
glandular trichomes of blackish base. Seeds 2.5-2.9 x 0.8-1 mm, straight or slightly curved,

reticulate with reticulum nodes not prominent; chalazas rounded, not prominent.
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Specimens examined: BRAZIL. Pernambuco: margem do Rio Sdo Francisco, na passagem para
Santo Antonio da Gloria, 9/V/1950, D. Andrade-Lima 545, fl. fr. (IPA, PEUFR); arredores de
Petrolina, 18/1\VV/1971, E.P. Heringer et al. 122, fl. fr. (IPA); Recife-Petrolina, 1979, D. Andrade-
Lima et al. 9165, fl. (IPA); Bezerros, Distrito de Sapucaraca, Serra da Camaratuba, Pedra
Antonio Bezerra, 09/1\VV/2005, P. Gomes et al. 29, fl. fr. (UFP); Buique, sitio Boa Vista,
21/X/1996, G.S. Baracho et al. 231, fl. fr. (UFP); Ibid., Catimbau, 11/V1/1997, A.S. Damiéo et
al. s.n., fl. fr. (HST 10104); Ibid., Vale do Catimbau, Sitio Queimada da Onga, na estrada em
direcdo a fazenda Porto Rico na parte alta da estrada, VV11/2007, O. Cano et al. 697, fl. fr. (IPA);
Ibid., trilha da Gruta da Cachoeira, 28/\V//2009, J. Alves 89, fl. fr. (ASE, IPA); Ibid., na beira da
estrada do lado direito que da acesso a trilha para o Casco de Tartaruga, 11/\V1/2010, J. Alves 91,
fl. (IPA); Ibid., na beira da estrada do lado direito que da acesso a trilha Casco de Tartaruga,
11/V/2010, J. Alves 100, fl. fr. (ASE, IPA); Ibid., Parque Nacional do Catimbau, alojamento do
PELD, 19/1/2016, A. Zelenski et al. 154, fl. fr. (UFP); Ibid., Paraiso Selvagem, 20/1/2016, A.
Zelenski et al. 165, fl. fr. (UFP); Ibid., 20/1/2016, A. Zelenski et al. 166, fl. fr. (UFP); Petrolandia,
margem da BR-316 no km 364, 29/1V/2015, A. Zelenski et al. 56, fl. fr. (UFP); Ibid., 29/1\V/2015,
A. Zelenski et al. 57, fl. fr. (UFP); Ibid., 29/1V/2015, A. Zelenski et al. 58, fl. fr. (UFP); Petrolina,
perto do Rio Sao Francisco, 22/1/1970, P. Carauta 1012, fr. (RB); Ibid., 6 km ao norte de
Petrolina, 25/111/1983, G. Fotius 3378, fl. (HTSA, IPA); Ibid., 10/X/1991, J.L.S. Lima 1771, fl.
fr. (HTSA); Ibid., llha do Rodeadono, 06/111/1993, S.I. Silva s.n., fl. fr. (PEUFR 35001); Ibid.,
Fazenda Experimental da UNIVASF, 25/11/2006, J.A. Siqueira-Filho et al. 1552, fl. fr. (HVASF,;
RB); Ibid., Fazenda Experimental da UNIVASF, 26/1VV/2008, D.S. Costa et al. 26, fl. (HVASF);
Ibid., Fazenda Experimental da UNIVASF, 26/1VV/2008, S.M. Nunes et al. 29, fl. (HVASF); Ibid.,
Fazenda Experimental da UNIVASF, 11/X1/2008, S.N. Almeida 02, fl. fr. (HVASF, IPA); Ibid.,
Faz. Experimental, 18/11/2009, J.R. Maciel & M.M. Coelho 837, fl. fr. (HVASF, IPA); Ibid.,
Fazenda Experimental da UNIVASF, 29/111/2009, J.R. Maciel & M.M. Coelho 929, fl. fr. (IPA);
Ibid., as margens da BR-122, ca. 2 km ao norte de Petrolina, 22/V1/2010, J. Alves 85, fl. fr. (ASE,
IPA); Ibid., nas margens da BR-122, ca. de 6 km ao norte de Petrolina, 22/V1/2010, J. Alves 86,
fl. fr. (IPA); Ibid., nas margens da BR 122, ca. de 2 km ao norte de Petrolina, 13/V11/2010, J.
Alves 92, fl. fr. (IPA); Ibid., UNIVASF, CCA, parcela 11, 11/11/2011, M.M.P. Carvalho et al. 32,
st. (HVASF); Ibid., UNIVASF, CCA, 18/11/2011, H.L.C. Silva et al. 29, fl. fr. (HVASF); Ibid.,

UNIVASF, campus de Ciéncias Agrarias, proximidades do Restaurante Universitario,
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27/1V/2011, D.D. Lima et al. 04, fl. fr. (HVASF); Ibid., UNIVASF, campus de Ciéncias
Agrérias, proximo ao Restaurante Universitario, 18/V/2011, F.C. Alencar et al. 08, fl. fr.
(HVASF); Ibid., UNIVASF, CCA, proximo a Lagoa, 07/V1/2011, 1.A. Almeida et al. 02, fl. fr.
(HVASF); Ibid., UNIVASF, campus de Ciéncias Agrarias, ao lado do Laboratorio de Anatomia
Animal, 24/V1/2011, K.M.M.S. Xavier et al. 40, fl. fr. (HVASF); Ibid., Projeto de Irrigacéo
Senador Nilo Coelho, C1, proximo a Residéncia Universitaria, 05/X/2011, A.S.S. Fonseca et al.
03, fl. fr. (HVASF); Ibid., UNIVASF, campus de Ciéncias Agrarias, proximo aos laboratorios,
em frente ao castelo d’agua, 23/XI/2011, T.S. Oliveira et al. 75, fl. fr. (HVASF); Ibid.,
UNIVASF, campus de Ciéncias Agrarias, em frente ao refeitorio, 24/X1/2011, V.F. Aradjo et al.
33, fl. fr. (HVASF); Ibid., UNIVASF, CCA, ao lado da biblioteca, 29/VV/2012, V.S. Ferreira &
M.L.N. Silva 06, fl. fr. (HVASF); Ibid., UNIVASF, campus de Ciéncias Agrarias proximo ao
mirante, 30/1X/2012, 1.B. Affonso 43, fl. fr. (HVASF); Ibid., campus da UNIVASF, proximo a
CEMA-Fauna, 17/V/2016, A. Zelenski 187, fl. fr. (UFP); Ibid., 17/V/2016, A. Zelenski 188, fl. fr.
(UFP); Ibid., 17/V/2016, A. Zelenski 189, fl. fr. (UFP); Santa Cruz, Faz. Piranha, 21/X/2008,
W.L. Nascimento 07a, fr. (IPA);

Geographic distribution and habitat: endemic to Brazil and widely distributed in the Northeast
region plus the states of Para, Tocantins, Mato Grosso, Goias and Minas Gerais (Arbo 1995;
2015b). In Pernambuco, it grows in steppe savanna, usually on sandy or clay soils, at 300-395 m
elevation. This species has been collected as often in open areas of natural vegetation as in

anthropized areas.

Flowering and fruiting: January to November, but most specimens were collected in April and
May.

Taxonomic comments: this species is the center of the Piriqueta duarteana complex that includes
10 species (Arbo 1995). Piriqueta duarteana can be differentiated from P. guianensis, which is
also part of the complex, by its fruits having setiform glandular trichomes with a blackish base

(vs. hyaline base).

3. Piriqueta guianensis N.E. Br., Trans. Linn. Soc. London, Bot. 6(1): 30. 1901.
Figs. 1E-G, 5E
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Herbs or shrubs, 15-60 cm tall; branches covered with simple, stellate and porrect-stellate
trichomes and setiform glandular trichomes. Leaves chartaceous, slightly discolorous; stipules
absent; petioles 1-6 mm long; blades 12-38 x 5-18 mm, elliptical, narrowly elliptical, ovate or
lanceolate, bases rounded or cuneate, margins crenate or serrulate, plane or slightly revolute,
apices acute or obtuse, secondary veins 4-7 pairs, adaxial surfaces with stellate and porrect-
stellate trichomes throughout blade and setiform glandular trichomes on margins, abaxial
surfaces with stellate trichomes throughout blade and porrect-stellate trichomes on veins. Flowers
solitary, axillary, heterostylous; floral peduncles 4-20 mm long; bracteoles absent; pedicels 1-7
mm long; calyces 6-14 mm long, tubes 1-3.5 mm long; corollas 10-30 mm long, pinkish with
purple veins and throat; coronas purple; stamens 0.5-1 mm long adnate to tube; filaments 3-5
mm long in longistylous flowers, 5-7 mm long in brevistylous flowers; anthers 1.5-2.2 mm long;
ovaries 2-3 mm long; styles 4-5 mm long in longistylous flowers, 0.7-2 mm long in brevistylous
flowers; stigmas 0.5-1.5 mm long. Capsules 4-7 x 4-7 mm, tuberculate, with simple and
setiform glandular trichomes of hyaline base or only with simple trichomes. Seeds 2-2.5 x 0.7-1
mm, straight or slightly curved, reticulate with reticulum nodes not prominent; chalazas rounded,

not prominent.

Specimens examined: BRAZIL. Pernambuco: viagem Recife-Petrolina, 1979, D. Andrade-Lima
et al. 9206, fl. (IPA); Ibid., 9-13/111/1979, D. Andrade-Lima et al. 9289, fl. (IPA); Afréanio,
povoado Caboclo, na trilha atrds do cemitério, 24/11/2012, J.A. Siqueira-Filho et al. 2755, fl. fr.
(HVASF); Ibid., povoado de Caboclo, 30/1/2009, J.R. Maciel et al. 763, st. (HVASF); Alagoinha,
ca. 700 m southwest of the fazenda Morros, 22/1X/1999, A. Liebig & L. Krause 70, fr. (PEUFR);
Ibid., 22/1X/1999, L. Krause & A. Liebig 152, bt. (PEUFR); Arcoverde, area de tensdo ecoldgica
ao sul da localidade Caraibas de Cima, 02/11/2014, A.C.P. Oliveira et al. 3172, fl. fr. (HVASF);
Belém do Sao Francisco, margem da BR-316 no km 242, 29/V1/2015, A. Zelenski et al. 53, fl. fr.
(UFP); Ibid., 29/V1/2015, A. Zelenski et al. 54, fl. fr. (UFP); Ibid., 29/V1/2015, A. Zelenski et al.
55, fl. fr. (UFP); Brejo da Madre de Deus, Fazenda Nova, base da Pedra do Cachorro, 7/I\VV/1971,
D. Andrade-Lima 2006, fl. (IPA); Ibid., Mata do Bituri, 28/111/2000, A.G. da Silva & L.M.
Nascimento 256, fl. fr. (PEUFR); Buique, Serra da Andoinha, 24/111/1970, L.X. Filho s.n., fl. fr.
(UFP 2256); Ibid., 14/1X/1997, R. Pereira et al. 1028, fl. fr. (IPA); Ibid., Vale do Catimbau,
19/V1/2008, R. Pereira et al. 2719, fl. fr. (IPA); Ibid., Parque Nacional do Catimbau, Igrejinha,
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21/1/2016, A. Zelenski et al. 171, fl. fr. (UFP); Ibid., 21/1/2016, A. Zelenski et al. 172, fl. fr.
(UFP); Ibid., 21/1/2016, A. Zelenski et al. 173, fl. fr. (UFP); Carnaubeira da Penha, base da serra
no acesso a Barra do Silva, 30/V111/2012, N.M. Almeida & R.A. Cavalcante 230, fl. (HVASF);
Gravata, 18/V1/1994, A.M. Miranda et al. 1694, fl. (HST); Ibid., 29/1\V/1996, J.E.G. Lima et al.
16, fl. fr. (HST); Ibimirim, 02/V1/1982, M. Ataide et al. 35, bt. (IPA); Ibid., Pogo da Cruz,
06/V/2006, R. Pereira & M.F. Cavalcanti s.n., fl. fr. (IPA 84120); Jatoba, ap6s a barragem de
Itaparica, a caminho de Tocantins, 29/V/1997, M.B.C. Silva 1247, fl. fr. (PEURF); Jucati,
margem da BR-423, 30/V1/2015, A. Zelenski et al. 70, fl. fr. (UFP); Ibid., 30/V1/2015, A. Zelenski
et al. 71, fl. fr. (UFP); Pesqueira, Serra do Gavido, 19/V1/2005, M. Oliveira 1848, fl. fr. (IPA,
UFP); Petrolandia, 02/V111/1986, M. Ataide 725, fl. fr. (IPA); Ibid., comunidade Apoldnio Sales,
15/11/2014, C. Niegl s.n., fl. (IPA 89249); Ibid., distrito de Icé Mandantes, 20/111/2014, M.
Pommeranz 65, fl. (IPA); Petrolina, 5 km ao norte do CPATSA, 10/V111/1983, G. Fotius 3560, fl.
fr. (HTSA, IPA); Ibid., Fazenda Experimental da UNIVASF, 11/X1/2008, G.R. Antunes 08, bt. fr.
(HVASF); Ibid., Fazenda Experimental da UNIVASF, parcela de Educacdo Ambiental,
03/11/2009, M.M. Coelho 106, fl. fr. (HVASF, IPA); Ibid., UNIVASF, proximo a caixa d’agua,
17/V/2016, A. Zelenski 190, fl. fr. (UFP); Quipapa, Engenho Pelada, 12/V11/1950, C.G. Leal &
O.A. Silva 243, st. (RB); Salgueiro, faz. Queimada Grande, 03/111/2009, M. Oliveira & S.N. Luz
3808a, fl. (HVASF); Ibid., caminho para a Serra de Monte Santo, 14/1/2010, D. Arauljo et al.
1062, fl. (HVASF); Ibid., Serra do Monte Santo, margem direita da subida para a estacdo da
Compesa, 19/1/2010, D. Aradjo et al. 1135, fl. fr. (HVASF); Ibid., lote 3, proximo a Serra da
Extrema, 10/1V/2011, M.V. Meiado et al. 598, fl. fr. (HVASF); Santa Maria da Boa Vista, Ilha de
Inhanhuns, 15/1\VV/2008, M. Oliveira 3401, fl. fr. (UFP); S&o Caetano, RPPN Pedra do Cachorro,
28/V111/2010, D. Cavalcanti et al. 272, fl. (ASE, UFP); Ibid., RPPN Pedra do Cachorro,
29/111/2011, K. Mendes et al. 652, fl. fr. (ASE, UFP); Ibid.,, RPPN Pedra do Cachorro,
05/VI1/2011, K. Mendes et al. 680, fl. fr. (ASE, UFP); Serra Talhada, Serra da Carnaubeira,
Serrote Redondo, 1V/1971, E.P Heringer et al. 831, fl. fr. (IPA, PEURF, RB); Ibid., Estacédo
Experimental do IPA, 19/1/2011, O. Faria s.n., fr. (IPA 85642); Serrita, estrada de acesso a
FLONA Negreiros, 15/111/2016, A. Zelenski 181, fl. (UFP); Sertania, Campo Alta, ca. 8 km ao
norte da cidade, 03/111/2009, J.G. Carvalho-Sobrinho et al. 1988, fl. (HVASF, IPA); Tacaratu,
30/X1/1996, L.B. Oliveira et al. 73, fl. (HST, IPA); Triunfo, estrada para Santa Cruz, Fazenda
Bom Jesus, 26/11/1986, V.C. Lima & F. Gallindo 64, fl. (IPA); Ibid., Lagoa do Mariano,
21/V11/1995, L.P. Félix & M.F.O. Pires 7184, fl. fr. (HST); Ibid., Sitio Santa Rita, proximo ao
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Pico do Papagaio, 15/VI11/2010, A.P. Fontana et al. 6987, fl. fr. (HVASF); Ibid., Pico do
Papagaio, 05/V1/2015, D.S. Lucena et al. 690, fl. fr. (UFP); Tupanatinga, estrada Aguas-
Belas/Buique, 10 km ap6s Tupanatinga, 07/X/1983, F. Gallindo et al. 41, fl. fr. (IPA).

Geographic distribution and habitat: disjunctly distributed in Guyana and Brazil, occurring in the
Northeast region and state of Roraima (Arbo 1995; 2015b). In Pernambuco, the species can be
found in semideciduous seasonal forest and steppe savanna, on sandy, clay or rocky soils, at 353—
1200 m elevation. This species is common in open areas of natural vegetation, rock outcrops,

near rivers, small lakes or streams and anthropized areas.

Flowering and fruiting: January to November.

Taxonomic comments: Piriqueta guianensis belongs to the P. duarteana complex and it can be
differentiated from P. duarteana by its fruits with setiform glandular trichomes of light bases (vs.
blackish base). The color of flowers has been variably described as white, lilac, pink, salmon,
yellowish or orange. In Catimbau National Park a population was found with trimorphic flowers,
i.e. brevistylous, longistylous and homostylous flowers. Homostylous flowers have also been

observed in D.S. Lucena et al. 690.

4. Piriqueta racemosa (Jacq.) Sweet, Hort. Brit. 1: 154. 1826.
Figs. 1H-I, 5F

Herbs or subshrubs, 20-70 cm tall; branches covered with simple and porrect-stellate trichomes
and microcapitate glandular trichomes. Leaves papyraceous or chartaceous, discolorous; stipules
absent; petioles absent or to 14 mm long; blades 6.5-65 x 2-35 mm, elliptical or ovate, bases
rounded or cuneate, margins crenate or serrulate, plane, apices acute or obtuse, secondary veins
4-9 pairs, adaxial surfaces with dense stellate and porrect-stellate trichomes throughout blade,
abaxial surfaces with dense stellate and porrect-stellate trichomes throughout blade and
microcapitate trichomes usually near the margins. Inflorescences in racemes, terminal, sometimes
with basal solitary flowers. Flowers homostylous or heterostylous; floral peduncles 6—-40 mm
long; bracteoles absent; pedicels 2-5.5 mm long; calyces 4.5-8 mm long, tubes 1.5-3 mm long;

corollas 5-12 mm long, yellow; coronas yellow; stamens 0.7-1 mm long adnate to tube;
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filaments 2-3 mm long in longistylous flowers, 4-5 mm long in brevistylous flowers; anthers
1.3-2 mm long; ovaries 1.9-3 mm long; styles 2.7-3 mm long in longistylous flowers, 1-1.5 mm
long in brevistylous flowers; stigmas 0.6-1 mm long. Capsules 3.5-9 x 4-8 mm, smooth, with
simple trichomes. Seeds 1.5-2.2 x 0.7-1 mm, strongly curved, reticulate with reticulum nodes

prominent; chalazas rounded.

Selected specimens: BRAZIL. Pernambuco: Agrestina, Pedra do Careca, 21/V1/2007, J.R. Maciel
et al. 503, fl. fr. (UFP); Arcoverde, km 80 da BR-232, entrada da cidade, 28/V1/2015, A. Zelenski
et al. 49, fl. fr. (UFP); Barreiros, margem da rodovia PE-60, 14/V1/2015, A. Zelenski 20, fl. fr.
(UFP); Belo Jardim, margem da BR-232, entrada da cidade, 27/V1/2015, A. Zelenski et al. 40, fl.
fr. (UFP); Bonito, faz. Tudo Muito, ao lado da sede, 09/V/1998, J.A. Siqueira-Filho 783, fl.fr.
(HVASF); Cabo de Santo Agostinho, Gaiubu, 08/111/1978, D. Andrade-Lima & P.C. Medeiros
201, fr. (IPA); Caruaru, povoado Malhada da Pedra, 27/V1/2015, A. Zelenski et al. 37, fl. fr.
(UFP); Custddia, lote 12, as margens do canal, 20/1\VV/2010, D. Aratjo & J.V.A. Ferreira 1437, fl.
fr. (HVASF); Exu, Serra do Araripe, as margens da PE-585, na propriedade Malhada Velha,
04/111/2011, J. Alves 108, fl. fr. (IPA); Igarassu, Usina S8o José, Mata de Santa Helena,
28/1/2009, E. Pessoa & T. Arruda 33, fl. fr. (MAC); Jaqueira, RPPN Frei caneca, Mata do
Quengo, 27/V111/12015, A. Zelenski et al. 106, fl. fr. (UFP); Olinda, campos de cultura, 01/1/1914,
B. Pickel 310, fl. fr. (IPA); Pesqueira, aldeia Santana, faz. Maravilha, 28/VV1/2015, A. Zelenski et
al. 48, fl. fr. (UFP); Pombos, 03/11/1981, A. Krapovickas et al. 38014, fl. (IPA, MBM); Recife,
Sitio Pitiguari, 07/V111/1981, D. Andrade-Lima & V.C. Lima 12, bt. fr. (IPA); Sanhard, Sitio das
Mocgas, estrada de acesso a BR-223, 28/V1/2015, A. Zelenski et al. 41, fl. fr. (UFP); S&o Caetano,
BR-232, arredores da cidade, 28/V11/1981, D. Andrade-Lima et al. 85, fl. (IPA); Sdo José da
Coroa Grande, Reserva do Una, platd Camurim, 14/V1/2015, A. Zelenski 23, fl. fr. (UFP);
Tamandaré, rua do Sesi, 13/V1/2015, A. Zelenski 12, fl. fr. (UFP); Tapera, 10/X1/1930, B. Pickel
2421a, fr. (IPA); Triunfo, 19/X/1995, L.P. Félix et al. s.n., fl. fr. (HST 16312); Verdejante, VPR
Pildes, 21/11/2013, F.F.S. Silva 747, fl. fr. (HVASF).

Geographic distribution and habitat: disjunctly distributed in the Caribbean islands, Venezuela,
Colombia, Brazil and Paraguay (Arbo 1995). It occurs in northeastern Brazil and the states of
Minas Gerais, Espirito Santo and Rio de Janeiro (Arbo 1995; 2015b). This species inhabits

restinga, ombrophilous forest, semideciduous seasonal forest and steppe savanna of Pernambuco,
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on several soil types, at 16-915 m elevation. It is very common in anthropized areas, but also
grows in open areas of preserved vegetation, forest edges, rock outcrops and along river margins.

Flowering and fruiting: throughout the year.

Taxonomic comments: Piriqueta racemosa shares with P. cistoides the absence of setiform
glandular trichomes, small yellowish flowers (5-12 mm long) and smooth fruits. However, P.
racemosa is characterized by its racemes sometimes with basal solitary flowers (vs. only solitary
flowers), and markedly curved seeds with reticulum nodes prominent (vs. straight or slightly
curved seeds with nodes not prominent). There is variation in the color of flowers, which have

been reported as orange, yellow and white.

5. Piriqueta sidifolia (A. St.-Hil., A. Juss. & Cambess.) Urb., Jahrb. Konigl. Bot. Gart. Berlin 2:
61. 1883.
Figs. 1J, 5G

Subshrubs or shrubs, 0.3-2 m tall; branches covered with simple, stellate and porrect-stellate
trichomes and setiform glandular trichomes. Leaves chartaceous, discolorous; stipules absent;
petioles (5-)10-26 mm long; blades 14-74 x 8-40 mm, elliptical, ovate or lanceolate, bases
rounded or cordate, margins crenate, serrulate or serrate, slightly revolute, apices acute or obtuse,
secondary veins 5-7 pairs, adaxial surfaces with dense porrect-stellate trichomes throughout
blade and setiform glandular trichomes on the margins, abaxial surfaces with dense stellate
trichomes throughout blade and porrect-stellate, setiform trichomes on the veins. Inflorescences
in cincinni, axillary. Flowers heterostylous; floral peduncles 10-25 mm long; bracteoles 0.5-2
mm long; pedicels 1.5-9 mm long; calyces 8.5-10 mm long, tubes 1.5-3 mm long; corollas 10—
16 mm long, yellow; corona yellow; stamens 0.5-1 mm long adnate to tube; filaments 3-3.5 mm
long in longistylous flowers, 4-5 mm long in brevistylous flowers; anthers 1.7-3.5 mm long;
ovaries 1.2-2 mm long; styles 3.7-4.5 mm long in longistylous flowers, 1-1.5 mm long in
brevistylous flowers; stigmas 0.4-0.5 mm long. Capsules 3.5-7 x 4-7.5 mm, verrucose, with
simple and setiform trichomes of hyaline base. Seeds 2.5-3 x 1.2-1.5 mm, straight or slightly

curved, reticulate with reticulum nodes not prominent; chalazas concave.
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Specimens examined: BRAZIL. Pernambuco: viagem Recife-Petrolina, 1979, D. Andrade-Lima
et al. 9196, fl. fr. (IPA); Araripina, Estagéo do IPA, s.d., E. Sampaio et al. 473, fl. fr. (PEUFR);
Buique, 5 km da estrada de barro para o Catimbau, 18/V1/1994, A.M. Miranda et al. 1741, fl. fr.
(UFRN, HST, IPA); Ibid., Parque Nacional do Catimbau, 28/1/2000, C. Schlindwein 1052, fl. fr.
(UFP); Ibid., Vale do Catimbau, 3/1\VV/2000, A.P.S. Gomes et al. 503, fl. fr. (IPA); Ibid., Serra
Branca, 16/V111/2002, A.V. Leite s.n., fl. fr. (UFP 34141); Ibid., Parque Nacional do Catimbau,
06/X11/2004, R.A. Pick 225, fl. fr. (UFP); Ibid., Sitio Serra Branca, 13/1X/2006, E.A. Rocha et al.
1505, fl. fr. (IPA); Ibid., Vale do Catimbau, 12/11/2008, D.N. Silva et al. 19, fl. fr. (ASE, HST);
Ibid., Serra de Jerusalém, 14/11/2008, D.N. Silva et al. 37, fl. fr. (ASE, HST); Ibid., Vale do
Catimbau, 02/V1/2009, J. Alves 01, fl. (ASE, IPA); Ibid., Vale do Catimbau, 11/1VV/2010, J.S.
Silva 76, fl. (IPA); Ibid., Vale do Catimbau, no alto da serra proximo da gruta da cachoeira,
11/1v/2010, J.S. Silva 77, fl. (IPA); Ibid., Serrinha, 13/1/2011, A.C.G. Costa et al. 20, fl. fr.
(IPA); Ibid., Serrinha, 13/1/2011, A.C.G. Costa et al. 25, fl. (UFP); Ibid., Parque Nacional do
Catimbau, préximo a 1 km da pousada Vale do Catimbau, 24/1/2012, C.R.S. Oliveira et al. 42, fl.
(HVASF); Ibid., sul da serra de Jerusalém, 26/1/2012, C.R.S. Oliveira et al. 177, fl. (HVASF);
Ibid., trilha do Camelo, 05/1V/2012, E.V.R. Ferreira & N.M.P. Braga 614, fl. (HVASF); Ibid.,
trilha da cachoeira, 24/V/2013, J.A. Siqueira-Filho et al. 2914, fl. fr. (HVASF); Ibid., Pedra do
Camelo, 19/1/2016, A. Zelenski et al. 156, fl. fr (UFP); Ibid., 19/1/2016, A. Zelenski et al. 157, fl.
fr (UFP); Ibid., 19/1/2016, A. Zelenski et al. 169, fl. fr (UFP); Ibid., Igrejinha, 21/1/2016, A.
Zelenski et al. 175, fl. fr. (UFP); Ibimirim, descida da Serra da Puiu, antes do povoado Carua,
22/1/2013, V.M. Cotarelli et al. 2357, fl. (HVASF); Inaja, Sitio Mangue, trilha de acesso a furna,
26/11/2012, J.E. Fagundes et al. 78, fl. (HVASF).

Geographic distribution and habitat: endemic to Brazil and widely distributed in the Northeast
region and the states of Tocantins, Goias, Distrito Federal, Mato Grosso do Sul, Minas Gerais,
Rio de Janeiro and Rio Grande do Sul (Arbo 1995; 2015b). It grows in steppe savanna of
Pernambuco, on sandy or rocky soils, at 112-917 m elevation. This species was collected in open

areas, carrasco and rock outcrops.

Flowering and fruiting: December to September, but most specimens were collected in January.
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Taxonomic comments: Piriqueta sidifolia is easily distinguished from other species in
Pernambuco by its elongated petioles (10-26 mm long), leaves usually ovate or lanceolate and

cymose inflorescences.

6. Piriqueta viscosa Griseb., Cat. Pl. Cub. 114. 1866.
Common name: bolinha
Figs. 1K-M, 5H

Herbs, 10-60 cm tall; branches covered with simple trichomes and porrect-stellate trichomes
reduced to a central arm, and setiform glandular trichomes. Leaves papyraceous, concolorous or
slight discolorous; stipules absent; petioles 2-9 mm long; blades 15-55 x 4-20 mm, elliptical or
narrowly elliptical, bases cuneate or attenuate, margins crenate or serrate, plane, apices acute,
secondary veins 6-9 pairs, adaxial and abaxial surfaces with sparse or dense setiform glandular
trichomes and pauciradiate, porrect-stellate trichomes with 2-5(—7) arms scattered throughout
blade. Flowers solitary, axillary, homostylous; floral peduncles 6-46 mm long; bracteoles absent;
pedicels 1.5-5 mm long; calyces 4-8 mm long, tubes 1-2 mm long; corollas 5-9 mm long, pink
with purple veins and basal spot; coronas purple; stamens ca. 0.5 mm long adnate to tube;
filaments 2-4 mm long; anthers 1-1.4 mm long; ovaries ca. 2 mm long; styles 1.2-3 mm long;
stigmas 0.5-1 mm long. Capsules 4-6.5 x 3.5-6.5 mm, granulate, with simple and setiform
trichomes of hyaline base. Seeds 1.8-2 x 0.6-1.8 mm, straight or slight curved, reticulate with

reticulum nodes not prominent; chalazas rounded, not prominent.

Specimens examined: BRAZIL. Pernambuco: Cabrobo, estrada para Terra Nova, 25/111/2009,
J.G. Carvalho-Sobrinho & J.M.M. Melo 2082, fl. fr. (HVASF); Catende, Pedra do Trevo,
28/11/2008, M.S. Leite et al. 648, fl. fr. (RB, UFP); Flores, margem da BR-232, 16/111/2016, A.
Zelenski 182, fl. (UFP); Igarassu, Usina Sao José, 12/111/2003, A. Melquiades & G.J. Bezerra 82,
fr. (PEUFR); Parnamirim, km 27,8 da Estrada Parnamirim-Petrolina, 18/V/1984, F. Araujo 57, fl.
fr. (IPA); Petrolina, campus do CPATSA, 1976, L. Lima s.n., fl. fr. (IPA 46929); Ibid., CPATSA,
06/1\V/1983, G. Fotius 3397, fl. fr. (HTSA); Ibid., CPATSA, 11/1\V/1984, G. Fotius 3822, fl. fr.
(HTSA); Ibid., CPATSA, 02/1V/2004, S.A.O. Souza s.n., fl. fr. (HTSA 2598); Ibid., CPATSA,
19/1V/2004, S.A.O. Souza s.n., fl. fr. (HTSA 2435); Ibid., Fazenda Experimental da UNIVASF,
13/1V/2009, J.R. Maciel & M.M. Coelho 963, fl. fr. (HVASF); Ibid., Fazenda Experimental da
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UNIVASEF, parcela de Educagdo Ambiental, 11/111/2009, M.M. Coelho et al. 122, fl. fr. (HVASF,
IPA); Ibid., préximo a lagoa de estabilizacdo, CPATSA, 16/111/2011, M.O. Mangabeira 4401, fl.
fr. (HTSA); Ibid., proximo a lagoa de estabilizacdo, CPATSA, 16/111/2011, M.O. Mangabeira
4402, fl. fr. (HTSA); Salgueiro, faz. Queimada Grande, Projeto de Transposicdo do Sao
Francisco, 03/111/2009, M. Oliveira & S.N. Luz 3809, fl. fr. (HVASF, IPA); Ibid., estrada para
Serra de Monte Santo, 19/1/2010, D. Aradjo et al. 1095, fl. fr. (HVASF); Ibid., estrada para Serra
de Monte Santo, 19/1/2010, D. Araugjo et al. 1110, fl. fr. (HVASF); Séo José da Coroa Grande,
Reserva do Una, Plat Beijupira, 14/V1/2015, A. Zelenski 26, fl. fr. (UFP); Ibid., 14/V1/2015, A.
Zelenski 27, fl. fr. (UFP); Ibid., 14/V1/2015, A. Zelenski 28, fl. fr. (UFP); Ibid., 14/V1/2015, A.
Zelenski 29, fl. fr. (UFP); Serrita, Flona Negreiros, 29/1/2013, R.A. Silva 2531, fl. fr. (HVASF).

Geographic distribution and habitat: widely distributed in Central America and tropical South
America, from Guatemala and Belize to Bolivia and central Brazil (Arbo 1995). It occurs in
ombrophilous forest, semideciduous seasonal forest and steppe savanna of Pernambuco, usually
on sandy soils, at 85-515 m elevation. This species was collected in open areas of natural

vegetation, rock outcrops and forest edge.

Flowering and fruiting: January to June, but most specimens were collected in March and April.

Taxonomic comments: Piriqueta viscosa is easily distinguished from the other species by its
porrect-stellate trichomes reduced to a single, central arm present in the branches, leaves with
pauciradiate, porrect-stellate trichomes (2-5 arms) and small homostylous flowers (5-9 mm
long). The flowers were described as white in M.S. Leite et al. 648 and D. Aradjo et al. 1110.

Turnera L., Sp. PI. 1: 271. 1753.

Herbs or shrubs, covered with simple or stellate non-glandular trichomes and often microcapitate,
sessile-capitate, stipitate-capitate or clavate glandular trichomes. Leaves alternate, simple,
exstipulate or stipulate, sessile or petiolate, pinnately veined, usually with nectaries. Flowers
solitary or gathered in racemes or capituliform inflorescences, axillary or terminal,
actinomorphic, bisexual, homostylous or heterostylous; bracts absent or developed; floral
peduncles developed (except in T. blanchetiana), free or adnate to petiole; bracteoles 2,



62

conspicuous; pedicels absent; calyces campanulate or infundibuliform, sepals 5, partially connate
and adnate to the petal claws forming perianth tube; corollas apopetalous, contorted, petals 5,
unguiculate; coronas absent; stamens 5; filaments free or partially connate, barely adnate to
perianth tube at the base or marginally adnate to tube up to the throat, forming nectariferous
pockets; anthers dorsifixed; ovaries superior, tricarpellate, unilocular, placentation parietal; styles
3, distinct; stigmas penicillate. Capsules loculicidal, 3-valved, spheroid, ellipsoid or ovoid,
smooth, granulate or verrucose. Seeds obovoid, straight or curved, reticulate or striate-reticulate,

smooth or papillose; chalazas rounded, concave or conical, prominent or not; arils fleshy.

Key to the species of Turnera in the state of Pernambuco

1. Leaves with nectaries.
2. Stamens free (shortly connate in T. annularis) and adnate to the perianth tube only at the
base (Fig. 4B).
3. Flowers with spatulate bracteoles............ccooeieiiiiiiiiiice e, T. annularis
3. Flowers with linear or lanceolate bracteoles.
4. Leaves stipulate with entire or serrulate margins............ccccceevvevurnen. T. pernambucensis
4'. Leaves exstipulate with crenate or serrate margins.
5. Fruits glabrous, except at the apex; seeds strongly reticulate with conical,
prominent chalaza (Fig. 4G).......ccoiiieii i T. pumilea
5'. Fruits pubescent; seeds reticulate with rounded, slightly prominent chalaza (Fig.
K | I TP R PP PPPRPPPRURPROON T. melochioides
2'. Stamens connate and marginally adnate to the perianth tube from the base up to the throat
(Fig. 2F).
6. Flowers in capituliform inflorescences...........ccccocevveviiviciiiccecc s T. blanchetiana
6'. Flowers solitary.
7. Floral peduncles free from the petioles (Fig. 21)......cccocoviiininiiinieniien T. cearensis
7'. Floral peduncles adnate to petioles (Fig. 4J).
8. Branches with simple and stellate trichomes..............ccccoeeiiieiinn, T. hermannioides
8'. Branches with simple trichomes, microcapitate or clavate glandular trichomes.
9. Leaves narrowly elliptical, narrowly oblong or linear, 3.5-7.6 times longer than

WV et ——————— T. coerulea



63

9'. Leaves widely elliptical, elliptical, obovate or obtrullate, 1.2-2.9 times longer
than wide.
10. Corollas with dark throat and basal Spot............ccccccevvvevviiieiiennenn, T. subulata
10'. Corollas with yellow throat and lacking basal spot.
11. Seeds with rounded and not prominent chalaza......................... T. scabra
11'. Seeds with concave and prominent chalaza................cc.ccoovvenee. T. joelii
1'. Leaves without nectaries.
12. Plants bearing simple trichomes and stipitate-capitate glandular trichomes (Fig.
4 ) SRR PRI T. chamaedrifolia
12'. Plants bearing simple trichomes and sessile-capitate glandular trichomes.
13. Flowers and fruits with linear bracteoles; stamens free from each other.......... T. diffusa
13'. Flowers and fruits with narrowly elliptical or narrowly obtrullate bracteoles; stamens

shortly connate (0.1-0.3 mm long) at the base.........ccccceviviiiiiniiiiice, T. calyptrocarpa

7. Turnera annularis Urb., Jahrb. Konigl. Bot. Gart. Berlin 2: 124. 1883.
Fig. 2A

Subshrubs; branches covered with simple trichomes and sessile-capitate glandular trichomes.
Leaves papyraceous, concolorous; stipules 1-3.5 mm long; petioles 3-5 mm long; nectaries
marginal, 2-3 pairs; blades 25-60 x 12-23 mm, elliptical, bases attenuate, margins crenate or
serrate, plane or slightly revolute, apices acute, secondary veins 5-6 pairs, adaxial surfaces with
sparse, simple trichomes throughout blade, abaxial surfaces with dense, sessile-capitate glandular
trichomes throughout blade and simple trichomes mainly on the veins. Inflorescences in racemes,
terminal. Flowers heterostylous; bracts spatulate; floral peduncles 1-1.5 mm long, free;
bracteoles spatulate; calyces ca. 5 mm long, tubes 3-3.5 mm long; corollas ca. 8 mm long, white
with yellow basal spot; stamens connate, adnate 0.8-1 mm to tube; filaments not seen in
longistylous flowers, 4.5-6 mm long in brevistylous flowers; anthers 1-1.3 mm long; ovaries ca.
1.5 mm long; styles not seen in longistylous flowers, ca. 2 mm long in brevistylous flowers;

stigmas 0.3-0.8 mm long. Fruits and seeds not seen.

Specimens examined: BRAZIL. Pernambuco: Nazaré da Mata, 12/1\VV/1954, J.C. Moraes 1083, fl.
(UB-image).
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Additional specimens examined: BRAZIL. Alagoas: Atalaia, Serra da Naceia, 24/111/1983, G.L.
Esteves & M.N.R. Staviski 2148, fl. (MAC).

Geographic distribution and habitat: endemic to Brazil, occurring in the states of Paraiba,
Pernambuco, Bahia, Minas Gerais and Rio de Janeiro (Arbo 2000; 2015b). Here recorded for the
first time for the Atlantic Forest of Alagoas. It is a rare species known in Pernambuco from two

specimens collected for the last time 62 years ago in semideciduous seasonal forest (Arbo 2000).

Flowering and fruiting: March and April (Arbo 2000).

Taxonomic comments: Turnera annularis can be differentiated from other species by its spatulate
bracts and bracteoles and its yellowish, capitate-sessile glandular trichomes which are plentiful

on the abaxial surface of leaves and bracteoles.

8. Turnera blanchetiana Urb., Jahrb. Konigl. Bot. Gart. Berlin 2: 130. 1883.
Fig. 2B-F

Shrubs, up to 1.5 m tall; branches covered with stellate trichomes. Leaves chartaceous,
discolorous; stipules 0.5-1.7 mm long; petioles 4-7 mm long; nectaries acropetiolar and
marginal, 1-4 pairs; blades 20-37 x 10-23 mm, elliptical or obovate, bases cuneate, margins
crenate to serrate, revolute, apices acute or obtuse, secondary veins 4-8 pairs, adaxial and abaxial
surfaces with dense, stellate trichomes throughout blade. Inflorescences capituliform, terminal.
Flowers heterostylous; bracts widely depressed, obovate or very widely obovate; floral peduncles
absent; bracteoles obovate; calyces 8-9 mm long, tubes 4-4.5 mm long; corollas 11-12 mm long,
yellow; stamens connate, adnate ca. 3 mm to tube; filaments ca. 3 mm long in longistylous
flowers, 6-7 mm long in brevistylous flowers; anthers 1-1.5 mm long; ovaries 2-2.7 mm long;
styles ca. 4 mm long in longistylous flowers, 1-1.5 mm long in brevistylous flowers; stigmas

0.5-1 mm long. Capsules ca. 5 x 4.5 mm, granulate, tomentose. Seeds not seen.
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Specimens examined: BRAZIL. Pernambuco: Floresta, Faz. FASA, 19/1/1989, M.J.N. Rodal &
E.M.N. Ferraz 44, fl. fr. (IPA, PEUFR); Petrolina, Lagoinha, 11/111/1982, V.C. Lima et al. 53, fl.
(IPA, PEUFR); Ibid., 03/VI11/1982, L. Lima s.n., bt. (IPA 46275, 46297, 46301).

Additional specimens examined: BRAZIL. Bahia: Petrolina-Remanso, 25/1V/1971, E.P.
Heringer et al. 358, fl. (IPA).

Geographic distribution and habitat: disjunctly distributed from northeastern Brazil to northern
Minas Gerais and central-western Brazil, eastern Bolivia and northern Paraguay (Arbo 2005). In
Pernambuco, it was recorded in Caatinga on sandy soils, at 200-400 m elevation. This species

inhabits open areas of steppe savanna.

Flowering and fruiting: January, March and August.

Taxonomic comments: Turnera blanchetiana is morphologically similar to T. cearensis, with
which it shares shrub habit, stellate trichomes, leaves often elliptical or ovate with nectaries,
yellow flowers with stamens conate and adnate to the tube from the base up to the throat.
However, T. blanchetiana has bracteate capituliform inflorescences (vs. solitary flowers without

bracts) that allow us to differentiate them.

9. Turnera calyptrocarpa Urb., Jahrb. Kénigl. Bot. Gart. Berlin 2: 128. 1883.
Fig. 2G-H

Subshrubs or shrubs, 0.5-2 m tall; branches covered with simple trichomes and sessile-capitate
glandular trichomes. Leaves chartaceous, discolorous; stipules 2-4 mm long; petioles 1-3 mm
long; nectaries absent; blades 6-27 x 2.2-13 mm, elliptical, narrowly elliptical or obovate, bases
attenuate; margins crenate or serrate, revolute, apices acute or obtuse, secondary veins 3-5 pairs,
adaxial surfaces with sparse, simple trichomes, abaxial surfaces with dense, simple and sessile-
capitate trichomes. Flowers solitary, axillary, heterostylous; bracts absent; floral peduncles 1-2.5
mm long, free; bracteoles narrowly elliptical or narrowly obtrullate; calyces 4-6.5 mm long,
tubes 1.5-3 mm long; corollas 6-11 mm long, white or lilac with yellow basal spot and throat;

stamens connate, adnate 0.1-0.3 mm to tube; filaments 2.5-4 mm long in longistylous flowers,
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ca. 7 mm long in brevistylous flowers; anthers 1-1.9 mm long; ovaries 2-3 mm long; styles 3—
4.2 mm long in longistylous flowers, 0.5-1 mm long in brevistylous flowers; stigmas 0.3-0.5 mm
long. Capsules 3.5-4.5 x 3-5 mm, granulate, tomentose. Seeds 1.9-2.1 x 1 mm, straight,

reticulate; chalazas slightly concave, not prominent.

Specimens examined: BRAZIL. Pernambuco: Serra das Russas, 29/1X/2010, H.S. Xavier s.n., fl.
fr. (IPA 87773); Arcoverde, Estagdo Experimental do IPA, Serra das Varas, 26/1X/1973, P.
Ferreira s.n., fl. (IPA 22554); Ibid., Mata da Jacu, 22/11/2006, R. Pereira et al. 2685, fl. (IPA);
Ibid., na trilha interna no lajedo da parte baixa, 22/11/2006, R. Pereira et al. 2687, fl. (IPA); Ibid.,
Mata da Jacu, 28/111/2006, M.B.C. Silva et al. 2107, fl. fr. (IPA); Ibid., 10/VV1/2010, J. Alves 79,
fl. fr. (ASE, IPA); Ibid., Serra das Varas, ca. de 2 km ao sul da localidade de Caraibas de Cima,
03/11/2014, A.C.P. Oliveira et al. 3238, fl. fr. (HVASF); Brejao, Faz. Olho d’agua, 12/111/2012, J.
Alves & M. Oliveira 715, fl. (IPA); Cabrobd, lote 1, préximo ao ponto de captacdo no Rio Sao
Francisco, 20/1/2010, D. Araudjo et al. 1147, fl. fr. (HVASF); Carnaubeira da Penha, base da serra
no acesso a Barra do Silva, 30/VI11/2012, N.M. Almeida & R.A. Cavalcante 231, fl. (HVASF);
Custddia, 15/1V/2009, M. Oliveira 3948, fl. fr. (HVASF, IPA); Gravata, faz. Sdo José, Complexo
Eco-Turistico de Karawa T4, 24/111/2007, M. Oliveira 2683, fl. (MAC, UFP); Iltambé, X/1937, V.
Sobrinho s.n., fl. (IPA 551); Petrolina, CPATSA, beira da estrada, 08/1VV/1983, G. Fotius 3415,
fl. fr. (IPA, HTSA); Ibid., proximo a sede do CPATSA, 15/1V/1988, J.L.S. Lima 368, fl. fr.
(INPA, HTSA); Ibid., CPATSA, 01/1V/2003, S.A.O. Souza et al. 2475, fl. (HTSA).

Geographic distribution and habitat: endemic to northeastern Brazil and the state of Minas Gerais
(Arbo 2000, 2015b). In Pernambuco, it grows in the Atlantic Forest and Caatinga, in
semideciduous seasonal forest and steppe savanna, usually on rocky or clay soils, between 526—
910 m elevation. This species was collected in forest interiors, open areas and rock outcrops, as

well as anthropized areas.
Flowering and fruiting: January to October, but most specimens collected from February to April.
Taxonomic comments: Turnera calyptrocarpa is characterized by its long stipules (2-4 mm

long), white or lilac flowers with yellow base and straight seeds. This species was misidentified
as T. chamaedrifolia in some herbaria, but it can be distinguished from the latter by its stipulate
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leaves (vs. exstipulate leaves) covered with simple trichomes and sessile-capitate glandular
trichomes (vs. simple trichomes and stipitate-capitate glandular trichomes) and narrowly elliptical
or narrowly obtrullate bracteoles (vs. linear bracteoles). In M. Oliveira 3948 longistylous and

brevistylous flowers were found in the same plant.

10. Turnera cearensis Urb., Jahrb. Konigl. Bot. Gart. Berlin 2: 100. 1883.
Common name: malva
Figs. 21-J, 51

Subshrubs or shrubs, 0.5-4 m tall; branches covered with simple and stellate trichomes. Leaves
chartaceous, discolorous; stipules 1.3-3.5 mm long; petioles 2-11 mm long; nectaries
acropetiolar and marginal, 1-3 pairs; blades 20-80 x 8-40 mm, ovate, elliptical, narrowly
elliptical or narrowly oblong, bases rounded, cuneate or oblique, margins crenate or serrate,
slightly revolute, apices acute or obtuse, secondary veins 5-8 pairs, adaxial surfaces with dense
stellate trichomes throughout blade and some microcapitate glandular trichomes, abaxial surfaces
with dense stellate trichomes throughout blade. Flowers solitary, axillary, heterostylous; bracts
absent; floral peduncles 1.5-6.5 mm long, free; bracteoles linear or lanceolate; calyces 9-18 mm
long, tubes 4.5-8 mm long; corollas 13-25 mm long, yellow; stamens connate, adnate 4-6 mm to
tube; filaments ca. 6 mm long in longistylous flowers, 7-9 mm long in brevistylous flowers;
anthers 2-2.5 mm long; ovaries 3.2-5 mm long; styles 4.5-7 mm long in longistylous flowers,
1.8-4 mm long in brevistylous flowers; stigmas 0.5-1 mm long. Capsules 6-10 x 5-7 mm,
granulate, sericeous. Seeds 3-3.9 x 1.2-2 mm, curved, striate-reticulate; chalazas concave,

prominent.

Specimens examined: BRAZIL. Pernambuco: Serra do Araruba, 23/11/1962, J.C. Gomes Janior
et al. 1251, fl. fr. (RB); Recife-Gravata, a sotavento, 20/1/2002, J.L.H. Alves s.n., fl. (UFP
31600); entre Paranatama e Garanhuns, margem da BR-423, 30/V1/2015, A. Zelenski et al. 66, fl.
fr. (UFP); Arcoverde, Serra das Varas, Estacdo Experimental do IPA, 04/11/1981, A. Krapovickas
et al. 38060, fl. fr. (IPA); Ibid., nas margens da estrada de terra a caminho do CEDEC,
11/VI1/2010, J. Alves 90, fl. (IPA); Bezerros, Serra Negra de Bezerros, Pedra Pintada,
15/V111/1999, L. Krause & A. Liebig 39, st. (PEUFR); Ibid., Serra Negra, Pedra do Cruzeiro,
30/V/2015, A. Zelenski et al. 06, fl. (UFP); Ibid., 30/\V//2015, A. Zelenski et al. 07, fl. (UFP);
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Brejdo, Faz. Olho d'agua, 12/111/2012, J. Alves & M. Oliveira 713, fl. fr. (IPA); Brejo da Madre
de Deus, faz. Nova, 06/X/1999, L. Krause 211, st. (PEUFR); Buique, Vale do Catimbau,
11/V1/2001, P. Silva & D. Barbosa 02a, bt. (UFP); Ibid., 1/2003, H.S. Xavier s.n., fl. (IPA
63326); Ibid., Parque Nacional do Catimbau, 06/X11/2004, R.A. Pick 150, fl. fr. (UFP); Ibid.,
25/V111/2007, C. Schlindwein s.n., st. (UFP 52024); Ibid., 12/11/2008, D.N. Silva et al. 17, fl.
(HST); Ibid., sitio Pititi, 11/V1/2010, J.S. Silva 81, fl. (ASE, IPA); Ibid., Trilha da Caverna,
24/\V[2013, J.A. Siqueira-Filho et al. 2907, fl. fr. (HVASF); Ibid., Pedra do Camelo, 19/1/2016,
A. Zelenski et al. 155, fl. (UFP); Ibid., 19/1/2016, A. Zelenski et al. 159, fl. (UFP); Ibid., Serrinha,
21/1/2016, A. Zelenski et al. 170, fl. (UFP); Carneiros, estrada para Brejo de Sao José,
23/111/1988, A. Chiappeta s.n., fl. fr. (IPA 50983); Caruaru, faz. Murici, 03/11/1981, A.
Krapovickas et al. 38037, fl. (IPA); Exu, margem da PE-585, 02/V//2010, J. Alves 83, fl. (ASE,
IPA); Flores, Serra do Cruzeiro, na estrada Triunfo-Sitio dos Nunes, 28/111/1970, D. Andrade-
Lima 5844, fl. (IPA); Floresta, Inaja, Reserva Bioldgica de Serra Negra, 08/111/1995, M.J.N.
Rodal et al. 477, fl. (PEUFR); Garanhuns, arredores do campo de aviagdo, préximo ao Monte
Sinai, 16/X1/1954, D. Andrade-Lima 1929, fl. (IPA); Gravata, alto do Morro do Cruzeiro,
24/V1/1962, D. Andrade-Lima 4065, fr. (IPA); Jucati, margem da BR-423, 30/V1/2015, A.
Zelenski et al. 72, fl. (UFP); Ibid., 30/VV1/2015, A. Zelenski et al. 73, fl. fr. (UFP); Lagoinha, 6 km
S de Arcoverde, caminho a Buique, 05/11/1981, A. Krapovickas et al. 38075, st. (IPA); Nazaré da
Mata, 14/V/1954, J.C. Moraes 1094, fl. fr. (UEC); Salgueiro, area do PISF, VPR Queimada
Grande, faz. Miguel, entrada a direita da estrada para Umd, 10/11/2009, J.G. Carvalho-Sobrinho
et al. 1912, fl. (IPA); Ibid., IF-Sertdo, 01/11/2012, C. Samantha 2372, fl. (HTSA); Surubim,
Estacdo Experimental, 30/X/1941, L.P. Xavier & M. Veloso 431, fl. (JPB); Tacaratu, Serra Negra,
25/V/1982, V.C. Lima et al. 16, fl. (IPA); Ibid., 30/1/2009, J.G. Carvalho-Sobrinho et al. 1804, fr.
(HVASF, IPA); Triunfo, estrada para Santa Cruz, faz. Bom Jesus, 26/11/1986, V.C. Lima et al.
67, fl. fr. (IPA).

Geographic distribution and habitat: endemic to northeastern Brazil and the state of Minas Gerais
(Arbo 2005; 2015b). In Pernambuco, it grows in semideciduous seasonal forest and steppe
savanna, on sandy or rocky soils, at 362-925 m elevation. It occurs mainly in forest interiors,

open areas and rock outcrops, but also in anthropized areas.

Flowering and fruiting: November to June, but most specimens collected from January to June.
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Taxonomic comments: Turnera cearensis is morphologically related to T. blanchetiana, but can
be distinguished mainly by its solitary flowers without bracts (vs. bracteate capituliform

inflorescences).

11. Turnera chamaedrifolia Cambess., Fl. Bras. Merid. 2(16): 221. 1829.
Common name: reldgio
Figs. 2K-M, 5J

Herbs or subshrubs, 15-60 cm tall; branches covered with simple trichomes and stipitate-capitate
glandular trichomes. Leaves papyraceous, discolorous; stipules absent; petioles 1.5-12 mm long;
nectaries absent; blades 5-42 x 3.5-22.5 mm, elliptical, ovate or trullate, bases attenuate or
cuneate, margins crenate or serrate, plane or slightly revolute, apices acute, secondary veins 5-9
pairs, adaxial surfaces with sparse simple and stipitate-capitate trichomes throughout blade,
abaxial surfaces with dense stipitate-capitate trichomes throughout blade and simple trichomes
mainly on the veins. Flowers solitary, axillary, homostylous or heterostylous; bracts absent; floral
peduncles 3-19 mm long, free; bracteoles linear; calyces 6-13 mm long, tubes 2-4 mm long;
corollas 8-17 mm long, yellowish with or without vinaceous throat; stamens free, adnate 0.3-1
mm to tube; filaments 3.8-5 mm long in longistylous flowers, 4-5 mm long in brevistylous
flowers; anthers 1.2-3 mm long; ovaries 1.5-3 mm long; styles 3-4.5 mm long in longistylous
flowers, 1-2.5 mm long in brevistylous flowers; stigmas 0.8-2 mm long. Capsules 3-8 x 3.5-7
mm, granulate, pilose. Seeds 1.5-2 x 0.8-1.5 mm, straight or slightly curved, reticulate; chalazas

rounded, not prominent.

Specimens examined: BRAZIL. Pernambuco: entre Paranatama e Garanhuns, margem da BR-
423, 30/V1/2015, A. Zelenski 67, fl. fr. (UFP); Ibid., 30/VV1/2015, A. Zelenski et al. 68, fl. fr.
(UFP); Aguas Belas, distrito de Ribeira do Alto, margem da BR-423, 30/V1/2015, A. Zelenski et
al. 59, fl. fr. (UFP); Ibid., 30/V1/2015, A. Zelenski et al. 60, fl. fr. (UFP); Ibid., 30/\VV1/2015, A.
Zelenski et al. 61, fl. (UFP); Ibid., 30/V1/2015, A. Zelenski et al. 62, fl. fr. (UFP); Alagoinha,
Serra do Magé, 03/V111/2001, M. Oliveira & P.G.G. Silva 608, fl. (UFP); Ibid., 17/11/2008, M.
Oliveira 33, fl. (IPA); Arcoverde, Estagdo Experimental do IPA, 09/11/1982, F. Galindo et al. 85,
fl. (IPA); Ibid., Serra das Varas, terras de propriedade do IPA, 10/V1/2010, J. Alves 95, fl. fr.
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(ASE, IPA); Ibid., 13/V1/2010, J. Alves 94, fl. fr. (ASE, IPA); Ibid., sul da localidade Caraibas
de Cima, 02/11/2014, A.C.P. Oliveira et al. 3174, fl. fr. (HVASF); Bonito, Faz. Santo Elias,
11/V1/1998, R. Pereira et al. 1510, fl. fr. (IPA); Brejao, faz. Olho D’Agua, 12/111/2012, J. Alves
& M. Oliveira 714, fl. fr. (IPA); Brejo da Madre de Deus, Faz. Bituri, 16/111/1996, A.B. Marcon
151, fl. fr. (PEUFR); Ibid., rock outcrop at the north shore of the Sitio Oitis, 16/X1/1999, L.
Krause & A. Liebig 273, fl. (PEUFR); Buique, Riachdo, 26/V1/2010, M. Oliveira et al. 5007, fl.
(HVASF); Caruaru, km 56 da estrada Caruaru—Carpina Grande, 11/I/1982, A. Giulietti et al.
6619, fl. fr. (IPA, PEUFR, UFRN); Garanhuns, 1986, R. Bedi 311, fl. (IPA); Ibid., subida do
Morro Magano, 08/X/1971, D. Andrade-Lima 6533, fl. fr. (IPA); Ibid., Morro do Magano,
10/1/1972, s.c. s.n., fl. (RB 151520); Ibid., margem da Estrada para o0 Morro Magano, 26/1/1977,
I. Pontual 1354, fl. (PEUFR); Gravata, 01/V11/1926, B. Pickel 1062, fl. (IPA); Ibid., Russinha,
07/1/1934, B. Pickel 3483, fl. fr. (IPA); Ibid., 25/VI11/1970, G. Mariz 540, fr. (UFP); Ibid.,
25/VI111/1970, G. Mariz 547, fl. fr. (UFP); Ibid., Russinha, 03/11/1981, A. Krapovickas et al.
38004, fl. fr. (IPA); Ibid., Serra do Contente, s.d., M.L. Bazante et al. 664, fl. fr. (UFP); Itaiba,
Sitio Capim, 18/1X/2000, J.R. Lemos 183, fl. fr. (IPA, JPB, MAC, UFP); Itambé, 11/1937, V.
Sobrinho s.n., fl. fr. (IPA 363); Ibid., Estacdo Experimental proximo ao campo de cultura,
09/111/1953, D. Andrade-Lima 1670, fl. fr. (IPA); Jucati, margem da BR-423, 30/V1/2015, A.
Zelenski et al. 69, fl. (UFP); Pesqueira, 07/V/2014, I. Meunier s.n., fl. fr. (HST 20722);
Salgueiro, caminho para a Serra de Monte Santo, 12/1/2010, D. Aradujo et al. 1039, fl. (HVASF);
Salod, RPPN Faz. Brejo, 11/X/2008, M. Oliveira & |. Cassimiro 3726, fl. (HVASF); Ibid.,
margem da BR-423, 30/VV1/2015, A. Zelenski et al. 63, fl. fr. (UFP); Ibid., 30/V1/2015, A. Zelenski
et al. 64, fl. fr. (UFP); Ibid., 30/V1/2015, A. Zelenski et al. 65, fl. fr. (UFP); Sdo Caetano, RPPN
Pedra do Cachorro, 30/111/2011, K. Mendes et al. 658, fl. (ASE); S&o Jodo, 26/V11/1966, A. Lima
19, fl. (IPA); Serra Negra, 11/1X/1950, D. Andrade-Lima 673, fl. (IPA); Serra Talhada, Estacao
Ecoldgica do Saco, 04/Vv/1991, G.L. Esteves & C.S.S. Barros 2565, fl. (MAC); Ibid., proximo a
Baixa Verde, 16/V11/1996, M.F.A. Lucena et al. 563, fl. fr. (PEUFR, UFP); Tapera, 10/X1/1930,
B. Pickel 2421b, fl. fr. (IPA); Ibid., cerca do cerrado de Oiteiro de Pedro, 24/VV1/1931, B. Pickel
2628, fl. (IPA); Triunfo, divisa de Triunfo-Princesa Isabel, 25/11/1986, V.C. Lima & F. Gallindo
07, fl. (IPA); Ibid., Lagoa Nova, 28/111/1995, L.P. Félix et al. 7087, fl. fr. (HST); Ibid.,
19/X/1995, A.M. Miranda et al. 14381, fl. fr. (ASE, HST 14541); Ibid., 19/X/1995, L.P. Félix et
al. s.n., fl. fr. (HST 16313); Ibid., 30/1\VV/1996, A.M. Miranda et al. 2374, fl. fr. (HST); Ibid., Sitio
Santa Rita, préximo ao Pico do Papagaio, 15/V11/2010, J.A. Siqueira-Filho et al. 2381, fl. fr.
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(HVASF); Ibid., Pico do Papagaio, 05/V1/2015, D.S. Lucena et al. 691, fl. fr. (UFP, UFRN);
Venturosa, Parque da Pedra Furada, 04/V111/1996, K. Costa et al. 84, fl. (PEUFR).

Geographic distribution and habitat: endemic to northeastern Brazil and the states of Minas
Gerais and Rio de Janeiro (Arbo 2000; 2015b). In Pernambuco, it inhabits semideciduous
seasonal forest and steppe savanna, on sandy, clay or rocky soils, at 490-1200 m elevation. This
species is common in forest edges, open areas, rock outcrops and anthropized areas.

Flowering and fruiting: January to November, but most specimens were collected from January

to June.

Taxonomic comments: Turnera chamaedrifolia is characterized by stipitate-capitate glandular
trichomes (Fig. 2L) which are unique among the species of this study and usually are plentiful on

branches, abaxial leaf surface and calyx.

12. Turnera coerulea Mog. & Sessé ex DC., Prodr. 3: 346. 1828.
Figs. 3A-B, 5K

Herbs or subshrubs, 15-30 cm tall; branches covered with simple trichomes. Leaves
papyraceous, concolorous; stipules absent; petioles 1.5-6 mm long; nectaries basilaminar, 1 pair;
blades 23-44 x 3-12 mm, narrowly oblong, narrowly elliptical or linear, bases cuneate or
rounded, margins serrate or serrulate, plane or slightly revolute, apices acute, secondary veins 5—
7 pairs, adaxial surfaces with scattered simple trichomes on the midrib, abaxial surfaces with
scattered, simple and microcapitate trichomes on the wveins. Flowers solitary, axillary,
heterostylous; bracts absent; floral peduncles 1.5-3 mm long, adnate to petioles; bracteoles
linear; calyces 15-19.5 mm long, tubes 5-8 mm long; corollas 17-25 mm long, white with blue
or purple veins and yellow throat; stamens connate, adnate 4-5 mm to tube; filaments 5-6 mm
long in longistylous flowers, 8-9 mm long in brevistylous flowers; anthers ca. 3 mm long;
ovaries ca. 2 mm long; styles 7.5-8 mm long in longistylous flowers, 3-3.5 mm long in
brevistylous flowers; stigmas 1.5-2 mm long. Capsules ca. 3 x 3.5 mm, verrucose, strigose.

Seeds 2.8-3 x 1 mm, straight or slightly curved, reticulate; chalazas rounded, not prominent.
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Specimens examined: BRAZIL. Pernambuco: Buique, estrada Buique—Catimbau, Sitio Bom
Jesus, 21/X/1996, G.S. Baracho et al. 266, fl. (UFP); Ibid., Vale do Catimbau, alto do lajeiro,
lado esquerdo, préximo a nascente, VII/2007, O. Cano et al. 760, fl. (IPA); Ibid., Parque
Nacional do Catimbau, margens do Riacho Catimbau, 25/VV/2013, J.A. Siqueira Filho et al. 2938,
fl. (HVASF); Ibid., Paraiso Selvagem, 20/1/2016, A. Zelenski et al. 167, fl. (UFP); Ibid.,
20/1/2016, A. Zelenski et al. 168, fl. (UFP).

Additional specimens examined: Sergipe: Itaporanga d'Ajuda, Fazenda Trapsa, ca. 40 km S of
Aracaju on the Linha Verde highway (SE-100) towards Caueira, then 1.5 km W on (SE-270)
towards BR-101 of Itaporanga, 21/1X/2013, W.W. Thomas et al. 16207, fl. fr. (UFP).

Geographic distribution and habitat: disjunctly distributed in Mexico and Brazil, occurring in the
North, Northeast, Central-western regions and the state of Minas Gerais (Arbo 2005, 2015b). In
Pernambuco, it was recorded in open areas of steppe savanna and rock outcrops within Caatinga,

on sandy and rocky soils, at ca. 800 m elevation.

Flowering and fruiting: it was collected with flowers in January, May, July and October.

Taxonomic comments: Turnera coerulea is the only species in Pernambuco with bluish-white
flowers. When dry, this species is often mistaken for T. subulata, which it resembles in habit,
presence of basilaminar nectaries, peduncle adnate to petiole, large flowers (17-25 mm long)
with stamens connate and marginally adnate to the tube up to the throat. However, T. coerulea
differs by its narrowly elliptical or narrowly oblong leaves (vs. elliptical, obovate or obtrullate

leaves) and flowers with yellow throat (vs. blackish throat).

13. Turnera diffusa Willd. ex Schult., Syst. Veg. 6: 679. 1820.
Common name: alecrim-de-caboclo
Figs. 3C-E, 5L

Herbs or shrubs, 0.3-2 m tall; branches covered with simple trichomes and sessile-capitate
glandular trichomes. Leaves chartaceous, discolorous; stipules 0.8-1.5 mm long; petioles absent

or to 2.5(-5) mm long; nectaries absent; blades 7-26 x 3-10 mm, elliptical, obovate,
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oblanceolate, narrowly elliptical or narrowly oblong, bases cuneate or attenuate, margins crenate
or serrulate, revolute, apices acute or obtuse, secondary veins 5-8 pairs, adaxial surfaces with
sparse or dense simple trichomes, abaxial surfaces with dense sessile-capitate trichomes
throughout blade and simple trichomes on the veins. Flowers solitary, axillary, heterostylous;
bracts absent; floral peduncles 0.3-1.1 mm long, adnate to petioles; bracteoles linear; calyces 4—
7.5 mm long, tubes 2-3.5 mm long; corollas 4-7.5 mm long, yellow; stamens free, adnate 0.4—
0.8 mm to tube; filaments 3.5-4 mm long in longistylous flowers, 4-6 mm long in brevistylous
flowers; anthers 0.5-1 mm long; ovaries 0.8-1 mm long; styles 4-6 mm long in longistylous
flowers, 1.5-3 mm long in brevistylous flowers; stigmas 0.5-1 mm long. Capsules 2-3 x 1.5-2
mm, verrucose, tomentose. Seeds 1.5-2 x 0.6-1 mm, markedly curved, reticulate; chalazas

rounded, not prominent.

Specimens examined: BRAZIL. Pernambuco: Buique, Sitio Cajueiro, 6—7 km N de Buique,
05/11/1981, A. Krapovickas et al. 38071, fl. (IPA); Ibid., 5 km de estrada de barro para o
Catimbau, 19/V1/1994, A.M. Miranda et al. 1746, fl. fr. (HST); Ibid., Vale do Catimbau, Trilha
do Dragdo, 19/V1/1994, A.M. Miranda et al. 5652, fl. fr. (HST); Ibid., Serra do Catimbau,
11/11/1995, S.1. Silva et al. 764, fl. fr. (IPA); Ibid., Serra de Jerusalém, 04/1X/1995, M.F.A.
Lucena & L.S. Figueiredo 40, fl. (IPA); Ibid., 07/111/1996, M.C. Tscha 620, fl. fr. (PEUFR); Ibid.,
Vale do Catimbau, 03/1VV/2000, A.P.S. Gomes et al 514, fl. fr. (IPA, JPB, MAC); Ibid., Parque
Nacional do Catimbau, 20/V11/2005, R. Pick 257, fl. fr. (UFP); Ibid., 29/1/2005, C. Schlindwein
1264, fl. fr. (UFP); Ibid., Paraiso Selvagem, VI11/2007, O. Cano et al. 740, fl. (IPA); Ibid., Vale
do Catimbau, Gruta da Cachoeira, 11/V1/2010, J.S. Silva 74, fl. (IPA); Ibid., caminho que da
acesso a Trilha da Concha, 11/V1/2010, J.S. Silva 75, fl. fr. (IPA); Ibid., Parque Nacional do
Catimbau, 25/1/2011, M. Oliveira & C.F. Fonseca 5422, fl. fr. (HVASF, IPA); Ibid., Parque
Nacional do Catimbau, Serrinha, 25/1/2012, C.R.S. Oliveira et al. 143, fl. fr. (HVASF); lbid.,
pasto localizado no interior do vilarejo, 09/11/2012, C.C.G. L6bo s.n., fl. fr. (UFP 70559); Ibid.,
Pedra do Camelo, 19/1/2016, A. Zelenski et al. 158, fl. fr. (UFP); Ibid., Parque Nacional do
Catimbau, Pedra do Camelo, 19/1/2016, A. Zelenski et al. 160, fl. fr. (UFP); Ibid., Parque
Nacional do Catimbau, Paraiso Selvagem, 20/1/2016, A. Zelenski et al. 163, fl. (UFP); Ibid.,
20/1/2016, A. Zelenski et al. 164, fl. fr. (UFP); Ibid., Parque Nacional do Catimbau, Igrejinha, A.
Zelenski et al. 174, fl. fr. (UFP); Ibimirim, estrada vicinal entre Povoado Troncado e Salgado,
22/1/2013, V.M. Cotarelli et al. 2344, fl. fr. (HVASF); Ibid., Sitio Tapuio, 26/VI11/2012, E.V.R.



74

Ferreira & J.E. Fagundes-Silva 810, fl. (HVASF); Inaja, Sitio Peitudo, 26/11/2012, J.E.
Fagundes & E.G. Araujo 93, fl. fr. (HVASF); Petrolandia, ca. 25,5 km da cidade, 03/111/20009,
J.G. Carvalho-Sobrinho et al. 2013, fl. fr. (HVASF); Tacaratu, Povoado Agrovila 11,
24/\V11/12012, E.V.R. Ferreira & J.E. Fagundes-Silva 766, fl. (HVASF).

Geographic distribution and habitat: disjunctly distributed from the southern United States to
Central America and northeastern Brazil to northern Minas Gerais (Arbo 2000; 2015b). In
Pernambuco, it occurs in vegetation of steppe savanna within Caatinga, on sandy or rocky soils,
at 433-829 m elevation. It was collected in open areas and rock outcrops, as well as in

anthropized areas.

Flowering and fruiting: January to September.

Taxonomic comments: Turnera diffusa can be easily recognized by its small, revolute, often
sessile leaves covered with simple trichomes and sessile-capitate glandular trichomes and its

small yellow flowers (4—7.5 mm long).

14. Turnera hermannioides Cambess., Fl. Bras. Merid. 2(16): 218. 1829.
Common name: chanana
Figs. 3F-G, 5M-N

Herbs or subshrubs, 0.3-1 m tall; branches covered with simple and stellate trichomes. Leaves
papyraceous, concolorous; stipules 0.5-1 mm long; petioles 2-4 mm long; nectaries basilaminar,
1-2 pairs; blades 9-40 x 6-22 mm, elliptical, circular, very widely ovate or very widely obovate,
bases cuneate or attenuate, margins serrate, plane or slightly revolute, apices acute, secondary
veins 47 pairs, adaxial and abaxial surfaces with stellate and microcapitate trichomes throughout
blade and simple trichomes on the veins. Flowers solitary, axillary, heterostylous; bracts absent;
floral peduncles 0.5-2.5 mm long, adnate to petioles; bracteoles linear or narrowly triangular;
calyces 12-18 mm long, tubes 4-5 mm long; corollas 21-28 mm long, white or yellowish;
stamens connate, adnate 2.5-3 mm to tube; filaments 5-6 mm long in longistylous flowers, 8-8.5
mm long in brevistylous flowers; anthers 2.2-3.5 mm long; ovaries 1.5-2.2 mm long; styles 5.5—

8 mm long in longistylous flowers, 4-5 mm long in brevistylous flowers; stigmas 1-2 mm long.
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Capsules 3.5-5 x 4-6 mm, verrucose, tomentose. Seeds 2.7-3.3 x 0.9-1 mm, curved, reticulate;

chalazas concave, prominent.

Specimens examined: BRAZIL. Pernambuco: Buique, Parque Nacional do Catimbau,
04/1X/1999, C. Schlindwein et al. 960, fl. fr. (UFP); Ibid., 07/111/2008, D. Penante 01, fl. fr.
(UFP); Ibid., trilha da gruta da cachoeira, préximo a borda da trilha, antes da primeira cancela, do
lado esquerdo, 01/111/2009, J.1.S. Barbosa 37, fl. fr. (IPA); Ibid., trilha de acesso para gruta da
cachoeira, a 600 m da estrada principal de Buique para o Vale do Catimbau, 11/V1/2010, J.S.
Silva 80, fl. fr. (ASE, IPA); Ibid., na beira da estrada do lado direito que da acesso a trilha para o
Casco de Tartaruga, 11/V1/2010, J.S. Silva 102, fl. fr. (IPA); Ibid., nas proximidades do
alojamento do PELD, 19/1/2016, A. Zelenski et al. 153, fl. fr. (UFP); Lagoa Grande, Serenissima,
50 m da margem do rio, 26/V/2010, T.A. Silva 3616, fl. fr. (HTSA); Ibid., Ducos, 27/V/2010,
T.A. Silva 3596, fl. fr. (HTSA); Ibid., Ouro Verde, 29/1V/2010, T.A. Silva 3561, fl. fr. (HTSA);
Petrolina, 5 km ao Norte CPATSA, 16/VII11/1983, G. Fotius 3555, fl. fr. (HTSA, IPA); Ibid.,
Travessia do Juarez, 22/11/2001, F.C.R. Costa 1896, fl., fr. (HTSA); Ibid., Ceres-Tapera,
19/V/2010, T.A. Silva 3653, fl. (HTSA); Ibid., estrada da Tapera, margem direita da estrada,
sentido Tapera, 28/1X/2011, T.S. Oliveira et al. 12, fl. fr. (HVASF); Ibid., Serrote do Urubu, a
margem esquerda do Rio Sao Francisco, estrada para Balneario de Pedrinhas, 01/V/2012, A.A.
Reis & D.A. Nascimento 30, fl. fr. (HVASF).

Geographic distribution and habitat: endemic to Brazil, occurring in the states of Tocantins,
Piaui, Pernambuco, Sergipe, Bahia, Goias, Minas Gerais and Espirito Santo (Arbo 2005; 2015b).
In Pernambuco, it grows in steppe savanna within Caatinga, on sandy or clay soils, at 235-898 m

elevation. This species is common in open areas and anthropized areas.

Flowering and fruiting: January to September, with most specimens collected from March to

May.

Taxonomic comments: Turnera hermannioides resembles T. scabra that also has a habit similar,
papyraceous, concolorous leaves with basilaminar nectaries, peduncles adnate to petioles and
yellowish, solitary flowers with stamens connate and adnate to the tube from the base up to the

throat. However, T. hermannioides can be distinguished from the T. scabra by its stellate
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trichomes (vs. only simple trichomes) and seeds with concave, prominent chalaza (vs. rounded,
not prominent chalaza). In C. Schlindwein et al. 960 longistylous and brevistylous flowers were

found on the same plant.

15. Turnera joelii Arbo, Bonplandia 7(1/4): 78-83. 1993.
Fig. 3H

Herbs, 30-60 cm tall; branches covered with simple trichomes and microcapitate and clavate
glandular trichomes. Leaves papyraceous, concolorous; stipules absent; petioles 2-5 mm long;
nectaries basilaminar, 1 pair; blades 18.5-37 x 5-20 mm, elliptical or obtrullate; bases cuneate or
attenuate, margins serrate or serrulate, plane, apices acute, secondary veins 4-5 pairs, adaxial
surfaces with scattered simple and microcapitate trichomes on the veins and margins, abaxial
surfaces with simple trichomes on the veins and microcapitate, clavate glandular trichomes
throughout blade. Flowers solitary, axillary, heterostylous; bracts absent; floral peduncles 1.5-2
mm long, adnate to petioles; bracteoles linear; calyces 13.5-16 mm long, tubes 5-6 mm long;
corollas 22-28 mm long, yellow; stamens connate, adnate 2.7-3 mm to tube; filaments not seen
in longistylous flowers, 10-11 mm long in brevistylous flowers; anthers 2—2.5 mm long; ovaries
1.9-2.5 mm long; styles not seen in longistylous flowers, 4-5 mm long in brevistylous flowers;
stigmas 1.2-1.8 mm long. Capsules 5.5-7 x 4-6.5 mm, verrucose, pubescent. Seeds 2.8-3 x 1

mm, curved, reticulate; chalazas concave, prominent.

Specimens examined: BRAZIL. Pernambuco: Petrolina, CPATSA, 29/1V/2002, S.A.O. Souza et
al. s.n., fl. (HTSA 2188a).

Additional specimens examined: BRAZIL: Bahia: Olho D’Agua, pousio ao redor do vilarejo,
s.d., G. Fotius 3983, fl. fr. (HTSA).

Geographic distribution and habitat: endemic to northern Bahia (Arbo 2005). Only a single

specimen is known from steppe savanna in far western Pernambuco, at 376 m elevation.

Flowering and fruiting: it was collected in flower in April.
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Taxonomic comments: T. joelii can be mistaken for T. subulata and T. scabra which it shares
leaves with 1 pair basilaminar nectaries, peduncles adnate to petioles and solitary flowers with
stamens connate and adnate to tube up to the throat, but its totally yellow flowers without a dark
spot at the base (vs. flowers with a dark spot in T. subulata) and umbilicate seeds (vs. seeds with

rounded, not prominent chalazas) allow us to differentiate them.

16. Turnera melochioides Cambess., Fl. Bras. Merid. 2(16): 219. 1829.
Common name: vassourinha-amarela
Figs. 3I-L, 50-P

Herbs or shrubs, 0.4-1.5 m tall; branches covered with simple trichomes and microcapitate
glandular trichomes. Leaves papyraceous or chartaceous, concolorous or discolorous; stipules
absent; petioles 1-4(—6) mm long; nectaries marginal or basilaminar, 1-2 pairs; blades 10—
60 x 1.5-20 mm, linear, narrowly elliptical, elliptical or ovate, bases cuneate or attenuate,
margins crenate or serrate, plane or slightly revolute, apices acute, secondary veins (4-)5-7 pairs,
adaxial surfaces with sparse or dense, simple trichomes throughout blade, abaxial surfaces with
dense simple trichomes mainly on the veins and margins and microcapitate trichomes throughout
blade. Inflorescences in racemes, axillary or terminal. Flowers heterostylous; bracts absent or
ovate; floral peduncles 1-3 mm long, adnate to petiole; bracteoles linear or lanceolate; calyces
5.5-9 mm long, tubes 3-4.5 mm long; corollas 8-13 mm long, yellow; stamens free, adnate 0.3
1 mm to tube; filaments 3.5-4.2 mm long in longistylous flowers, 7-7.5 mm long in brevistylous
flowers; anthers 1-1.9 mm long; ovaries 1-1.5 mm long; styles 4-5.3 mm long in longistylous
flowers, 2.2-2.5 mm long in brevistylous flowers; stigmas 1-2 mm long. Capsules 3.5-5.5 x 3-6
mm, smooth, pubescent. Seeds 1.8-2 x 0.6 mm, curved, reticulate; chalazas rounded, slightly

prominent.

Specimens examined: BRAZIL. Pernambuco: Araripina, Serra da Rodagem, proximo a casa de
farinha, divisa lpubi-Araripina, 07/VI111/1986, V.C. Lima 363, fl. fr. (IPA); Ibid., Chapada do
Araripe, 15/VV/2016, A. Zelenski 184, fl. fr. (UFP); Ibid., 15/V/2016, A. Zelenski 185, fl. fr.
(UFP); Ibid., 15/V/2016, A. Zelenski 186, fl. fr. (UFP); Buique, 19/X/2007, R. Pereira et al.
1077, fl. fr. (IPA); Ibid., Serra do Catimbau, 19/X/1995, L.P. Félix et al. 7448, fl. fr. (ASE,
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HST); Ibid., Parque Nacional do Catimbau, 04/1X/1999, C. Schlindwein et al. 948, fl. fr. (UFP);
Ibid., Faz. Serra Branca, 24/1X/2004, A.M. Miranda et al. 4483, fl. fr. (ASE, HST, UFRN); Ibid.,
Parque Nacional do Catimbau, 04/V111/2005, R.A. Pick 210, bt. fr. (UFP); Ibid., 02/V111/2005,
R.A. Pick 278, fl. fr. (IPA, UFP); Ibid., Vale do catimbau, na trilha em direcdo a Barra do Pico,
19/V11/2007, O. Cano et al. 840, fl. fr. (IPA); Ibid., 11/V1/2010, J.S. Silva 73, fl. fr. (ASE, IPA);
Ibid., préximo a Gruta da Cachoeira, 11/V1/2010, J.S. Silva 82, fl. fr. (ASE, IPA); Ibid., Vale do
Catimbau, 11/V1/2010, J.S. Silva 101, fl. fr. (IPA); Ibid., Parque Nacional do Catimbau, Paraiso
Selvagem, 20/1/2016, A. Zelenski et al. 161, fl. (UFP); Ibid., 20/1/2016, A. Zelenski et al. 162, fl.
(UFP); Exu, Chapada do Araripe, Serra das Abelhas, 07/\V/2013, M.E. Saraiva 133, fl. (HST);
Ibid., subida da serra, sentido Exu-Posto de Exu, 06/VI111/1986, V.C. Lima 343, fl. fr. (IPA);
Goiana, Itapirema, 01/V/1936, P.P. Melo s.n., fr. (IPA 4436); Petrolina, s.d., s.c. 2571, fl. fr.
(HSTA 2571); Ibid., CPATSA, 05/Vv/1985, L. Lima 330, fl. fr. (HTSA); Trindade, BR-316, 33
km apds Ouricuri, em direcdo a Araripina, 26/1V/1983, F. Gallindo et al. s.n., fl. fr. (IPA 4257,
42574; PEUFR 7306, 7308).

Geographic distribution and habitat: widely distributed in Brazil, Bolivia and Paraguay (Arbo
2008). This species was recorded in ombrophilous forest, semideciduous seasonal forest and
steppe savanna in the state of Pernambuco, on sandy and rocky soils, at 805-950 m elevation. It
was collected in open areas, carrasco, rock outcrops and anthropized areas.

Flowering and fruiting: January to October, but most specimens were collected from May to
October.

Taxonomic comments: Turnera melochioides is morphologically variable mainly with respect to
the type habit and width (1.5-20 mm wide), form (linear, narrowly elliptical, elliptical or ovate),
consistency (papyraceous or chartaceous) and color (concolorous or discolorous) leaves. It
resembles T. pumilea that also has small, yellow flowers and smooth fruits, but differs by its
pubescent fruits (vs. glabrous fruits) and seeds with rounded, slightly prominent chalaza (vs.

conical, prominent chalaza).

17. Turnera pernambucensis Urb., Jahrb. Konigl. Bot. Gart. Berlin 2: 133. 1883.
Figs. 4A-D, 5Q-R
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Subshrubs or shrubs, up to 2.5 m tall; branches covered with simple trichomes. Leaves
chartaceous, discolorous; stipules 0.5-1 mm long; petioles 1-8 mm long; nectaries marginal, 1-3
pairs; blades 32-136 x 10-42 mm, narrowly elliptical, bases attenuate, margins entire or
serrulate, plane or slightly revolute, apices acute, secondary veins 4-6 pairs, adaxial and abaxial
surfaces with scattered simple trichomes mainly on the midrib. Inflorescences in racemes,
axillary. Flowers heterostylous; bracts elliptical or rhombic; floral peduncles 1-1.5 mm long,
adnate to petioles; bracteoles linear; calyces 4.5-5.5 mm long, tubes 2.5-3.2 mm long; corollas
5.5-7.5 mm long, white with yellow basal spot; stamens free, adnate 0.2—1 mm to tube; filaments
2-2.2 mm long in longistylous flowers, 3.2-5 mm long in brevistylous flowers; anthers 0.7-1
mm long; ovaries ca. 1 mm long; styles 4-5.5 mm long in longistylous flowers, 1.1-2 mm long in
brevistylous flowers; stigmas 0.1-0.5 mm long. Capsules 1.5-3 x 2-3.5 mm, punctate, pubescent.

Seeds 2-2.5 x 1.3-1.5 mm, slightly curved, striate-reticulate; chalazas concave, prominent.

Specimens examined: BRAZIL. Pernambuco: Jaqueira, RPPN Frei Caneca, Usina Col6nia, Mata
do Jasmim, 06/V1/1999, J.A. Siqueira-Filho 933, fl. fr. (UFP); Ibid., Mata do Quengo,
13/X/2010, S.O. Santos et al. 292, fl. (UFP); Ibid., mata nas proximidades do alojamento,
18/V11/2012, J.L. Costa-Lima et al. 738, fl. (UFP); Ibid., préximo ao acude do amarelo,
29/1/2013, D. Aradujo et al. 2375, fl. (UFP); Ibid., 06/V/2015, J.R. Maciel et al. 2017, fl. fr.
(UFP); Ibid., 27/V111/2015, A. Zelenski et al. 105, fl. fr. (UFP); Ibid., 27/V111/2015, A. Zelenski et
al. 108, fl. fr. (UFP); Ibid., trilha nas proximidades do alojamento, 27/V111/2015, A. Zelenski et
al. 109, fl. fr. (UFP); Lagoa dos Gatos, Serra do Urubu, Usina Frei Caneca, Mata do Quengo,
18/V111/2010, J.L. Viana et al. 68, fl. (UFP); Ibid., Trilha do Mosquito, 03/XI1/2014, L.S.B.
Calazans et al. 470, fl. (RB).

Geographic distribution and habitat: endemic to the Atlantic Forest of Pernambuco and recently
rediscovered (Zelenski et al. 2016). This species is currently known from a single semideciduous

seasonal forest remnant, growing in the understory at 512—-700 m elevation.

Flowering and fruiting: May to January.
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Taxonomic comments: Turnera pernambucensis can be distinguished from other species by its

entire to serrulate leaves, rhombic or elliptical bracts and punctate fruits.

18. Turnera pumilea L., Syst. Nat. 2: 965. 17509.
Figs. 4E-G, 5S

Herbs, 10-25 cm tall; branches covered with simple trichomes and usually microcapitate
glandular trichomes. Leaves papyraceous, discolorous; stipules absent; petioles 2-11 mm long;
nectaries marginal or laminar, 1 pair; blades 18-55 x 7-22 mm, elliptical or narrowly elliptical,
bases cuneate or attenuate, margins serrate, plane, apices acute, secondary veins 4-10 pairs,
adaxial and abaxial surfaces with sparse or dense simple trichomes, usually microcapitate
glandular trichomes on the margins of the abaxial surface. Inflorescences in racemes, axillary or
terminal. Flowers homostylous or heterostylous; bracts absent; floral peduncles 0.5-1.5 mm long,
adnate to petiole; bracteoles linear; calyces 7.2-9.1 mm long, tubes 2-4 mm long; corollas 7.5-13
mm long, yellow with or without brown basal spot; stamens free, adnate ca. 0.5 mm to tube;
filaments ca. 4 mm long in longistylous flowers, not seen in brevistylous flowers; anthers 0.7-1
mm long; ovaries ca. 2 mm long; styles ca. 3 mm long in longistylous flowers, not seen in
brevistylous flowers; stigmas 2-3 mm long. Capsules 3—-7 x 3-5 mm, smooth, glabrous except at
the apex. Seeds 1.8-2 x 0.8-1.5 mm, markedly curved, strongly reticulate; chalazas conical,

prominent.

Specimens examined: BRAZIL. Pernambuco: entre Serra Talhada e Salgueiro, 10/\VV/1971, E.P.
Heringer et al. 651, fl. fr. (IPA, PEUFR, RB); Afranio, margem da Estrada em dire¢do ao Piaui,
23/1V/1971, E.P. Heringer et al. 312, fl. fr. (IPA, PEUFR, RB); Ibid., povoado de
Caboclo,30/1/2009, J.R. Maciel et al. 767, fl. fr. (HVASF); Cabrobd, PMN 1.1, 29/1/2013, R.A.
Silva 2544, fl. (HVASF); Custddia, Reservatorio Bagres, 16/1\V/2011, F.F.S. Silva et al. 361, fl.
(HVASF); Floresta, Cantidiano Valgueiro, 29/111/2003, L.M. Pessoa 70, fl. (PEUFR); Ibid., Faz.
Itapemirim, 09/VV11/2008, A.M. Miranda et al. 5734, fl. fr. (HST); Ibid., lote 09, 13/V/2013, V.M.
Cotarelli & J. Silva 2514, fl. (HVASF); Ibid., estrada de acesso a Serra do Boi Morto,
16/V/2013, V.M. Cotarelli & J. Silva 2544, fl. fr. (HVASF); Mirandiba, Varzea do Tiro,
01/Vv/2008, K. Pinheiro 484, fl. (UFP); Ibid., Faz. Pau de Leite, 04/V//2008, K. Pinheiro 702, st.
(UFP); Quricuri, 10 km ao oeste de Ouricuri a margem da BR-316, 21/111/1987, J.L.S. Lima
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360a, fl. fr. (HTSA); Parnamirim, no km 5 da estrada Parnamirim—Petrolina, 28/1V/1984, F.
Araujo 30, fl. fr. (PEUFR, UFP); Ibid., no km 27,8 na estrada Parnamirim—Petrolina, 21/V/1984,
F. Aradjo 68, fr. (PEUFR); Petrolandia, Comunidade Apolénio Sales, 15/11/2014, C. Niegl s.n.,
fl. (IPA 89247); Petrolina, CPATSA, area da CODEVASF, 30/X11/1982, G. Fotius 3281, fl. fr.
(HTSA); Ibid.,, CPATSA, 06/1V/1983, G. Fotius 3396, fl. fr. (HTSA); Ibid.,, CPATSA,
19/V/2004, S.A.O. Souza s.n., fl. (HTSA 2409, 2562); Ibid., CPATSA, 29/1V/2002, S.A.O. Souza
et al. s.n,, fl. fr. (HTSA 2188b); Ibid., Faz. Experimental da UNIVASF, 16/1\V/2008, M.M.
Coelho & R. Fazollo 18, fr. (HVASF); Ibid., Faz. Experimental da UNIVASF, 11/111/2009, M.M.
Coelho et al. 120, fl. (HVASF); Ibid., Faz. Experimental da UNIVASF, Parcela de Educacéo
Ambiental, 13/1V/2009, J.R. Maciel & M.M. Coelho 965, fl. fr. (HVASF); Ibid., Faz.
Experimental da UNIVASF, 08/\V/2009, M.M. Coelho & D.P. Souza 173, fl. fr. (HVASF); Ibid.,
UNIVASF, CCA, 03/111/2011, H.L.C. Silva et al. 51, fl. (HVASF); Ibid., CPATSA, préximo a
lagoa de estabilizacdo, 01/V1/2011, M.O. Mangabeira 4405, fl. fr. (HTSA); Ibid., UNIVASF,
campus de Ciéncias Agrérias, 31/1/2014, V.M. Cotarelli & D.P. Souza 2582, fl. fr. (HVASF);
Salgueiro, Reservatério Negreiros, 10/1V/2011, F.F.S. Silva et al. 228, fl. fr. (HVASF); Ibid.,
Distrito de Umas, lote Il, 10/1\V/2011, F.F.S. Silva et al. 306, fl. fr. (HVASF); Ibid., pr6ximo a
Serra da Extrema, 10/1V/2011, M. Oliveira 5641, fl. fr. (HVASF); Ibid., propriedade particular
com acesso a linha de transmissdo de alta tensdo, 29/1V/2013, A.C.P. Oliveira et al. 2412, fl. fr.
(HVASF); Sanharo, Sitio das Mocas, estrada de acesso a BR-223, 28/V1/2015, A. Zelenski et al.
43, fl. fr. (UFP); Ibid., 28/V1/2015, A. Zelenski et al. 44, fl. fr. (UFP); Santa Maria da Boa Vista,
BR-122 que liga Barra Bonita a Cristalia, 02/V1/1984, O.A. Salgado et al. 397, fl. fr. (MAC);
Ibid., Ilha de Inhanhuns, 15/1\VV/2008, M. Oliveira 3400, fl. fr. (UFP); Serrita, Flona Negreiros,
margem do Riacho Jiboia, 15/111/2016, A. Zelenski 178, fl. fr. (UFP); Ibid., 15/111/2016, A.
Zelenski 180, fr. (UFP); Sertania, Caroalina, 11/2003, L. Melo 12, fr. (IPA).

Geographic distribution and habitat: disjunctly distributed from Mexico to northern and
northwestern South America, as well as in northeastern, southeastern and central Brazil, Bolivia,
Paraguay to northern Argentina (Arbo 2008). In Pernambuco, it inhabits steppe savanna, usually
on sandy or rocky soils, at 370-580 m elevation. This species is common in open areas and

anthropized areas.
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Flowering and fruiting: December to July, but most specimens were collected from March to

May.

Taxonomic comments: Turnera pumilea can be easily differentiated from other species by its
curved seeds with markedly reticulate seed coat and conical and prominent chalaza (Fig. 4F). It
resembles T. melochioides that has pubescent fruits (vs. glabrous fruits) and seeds with rounded,

slightly prominent chalaza (vs. conical, prominent chalaza).

19. Turnera scabra Millsp., Publ. Field Columbian Mus., Bot. Ser. 2(1): 77. 1900.
Common name: chanana
Fig. 4H-1

Herbs or subshrubs, 10-50 cm tall; branches covered with simple trichomes. Leaves
papyraceous, concolorous; stipules absent or to 0.6 mm long; petioles 3-8 mm long; nectaries
basilaminar, 1 pair; blades 16-25 x 10-20 mm, elliptical or widely elliptical, bases cuneate or
attenuate, margins crenate or serrate, plane or slightly revolute, apices acute, secondary veins 5—7
pairs, adaxial and abaxial surfaces with scattered, simple trichomes throughout blade. Flowers
solitary, axillary, heterostylous; bracts absent; floral peduncles 1.5-2.5 mm long, adnate to
petioles; bracteoles linear; calyces 12-18 mm long, tubes 4-5 mm long; corollas 21-24 mm long,
yellowish; stamens connate, adnate 2-3 mm to tube; filaments not seen in longistylous flowers,
7-8 mm long in brevistylous flowers; anthers 3-3.3 mm long; ovaries 1-1.7 mm long; styles not
seen in longistylous flowers, 2-2.5 mm long in brevistylous flowers; stigmas 1.3-2 mm long.
Capsules 3-5 x 3.5-5 mm, granulate or verrucose, pubescent. Seeds 2.8-3 x 1 mm, straight or

slightly curved, reticulate; chalazas rounded, not prominent.

Specimens examined: BRAZIL. Pernambuco: Fernando de Noronha, base do Morro do Francés,
15/X/2003, A.M. Miranda 4213, fl. fr. (HST); Ipojuca, Praia de Nossa Senhora do O, 111/1958, A.
Sarmento s.n., fl. fr. (PEUFR 114); Recife, bairro Dois Irm&os, na Universidade Rural de
Pernambuco, 24/11/1962, E. Fromm et al. 1104, fr. (UEC).

Additional specimens examined: BRAZIL. Rio Grande do Norte: Natal, Praia de Ponta Negra, a
3 km do Morro do Careca, 23/X1/1996, J.A. Siqueira-Filho 414, fl. fr. (UFP).
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Geographic distribution and habitat: widely distributed from southern Mexico to northern and
northeastern Brazil (Arbo 2005; 2015b). In Pernambuco, it inhabits the Atlantic Forest, in
restinga and ombrophilous forest, and steppe savanna in Caatinga, on sandy or rocky soils, from

just above sea level to 600 m elevation. This species was found mainly in anthropized areas.

Flowering and fruiting: specimens collected with flowers and fruits in February, March and
October.

Taxonomic comments: Turnera scabra belongs to the T. ulmifolia complex that includes 13
species (Arbo 2005). It resembles T. subulata, which is also part of the complex, but differs by its
flowers without dark spot at the base of the petals (vs. flowers with a blackish spot). This species
also can be confused with T. hermannioides which have stellate trichomes (vs. simple trichomes)

and umbilicate seeds (vs. seeds rounded, not prominent chalaza).

20. Turnera subulata Sm., Cycl. 36(2). 1819.
Common name: arranca-estrepe, chanana, saca-estrepe
Figs. 4J, 5T

Herbs or subshrubs, 20-70 cm tall; branches covered with simple trichomes and microcapitate
glandular trichomes. Leaves papyraceous, concolorous or discolorous; stipules 0.4-1 mm long;
petioles 2-11 mm long; nectaries basilaminar, 1 pair; blades 15-85 x 10-38 mm, elliptical,
obovate or obtrullate, bases cuneate or attenuate, margins serrate, plane or slightly revolute,
apices acute, secondary veins 4-9 pairs, adaxial and abaxial surfaces with dense simple trichomes
on the veins and usually scattered microcapitate trichomes throughout blade. Flowers solitary,
axillary, heterostylous; bracts absent; floral peduncles 0.5-6 mm long, adnate to petioles;
bracteoles linear; calyces 9.5-19 mm long, tubes 3-5.5 mm long; corollas 18-30 mm long, white
or yellowish with blackish basal spot and throat; stamens connate, adnate 2-4 mm to tube;
filaments 5-6 mm long in longistylous flowers, 8-10 mm long in brevistylous flowers; anthers 3—
5 mm long; ovaries 1.5-2.2 mm long; styles 7-10 mm long in longistylous flowers, 3.5-6 mm

long in brevistylous flowers; stigmas 1.5-3 mm long. Capsules 2.5-5 x 3-6 mm, verrucose,
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pubescent. Seeds 2.5-3 x 0.8-1.3 mm, straight or slightly curved, reticulate; chalazas rounded,

not prominent.

Selected specimens: BRAZIL. Pernambuco: Abreu e Lima, comunidade Inhamd, 26/111/2007,
AP.R. Cordeiro 39, fl. fr. (IPA); Afranio, BR-407, proximo ao povoado de Caboclo,
28/V11/2012, R.F. Duarte et al. 56, fl. fr. (HVASF); Barreiros, margem da rodovia PE-060,
14/V1/2015, A. Zelenski 19, fl. fr. (UFP); Bezerros, Distrito de Serra Negra, Pedra do Cruzeiro,
30/V/2015, A. Zelenski et al. 05, fl. (UFP); Buique, Vale do Catimbau, 17/V1/2008, M.B.C. Silva
et al. 3646, fl. fr. (IPA); Cabo de Santo Agostinho, entre os engenhos Megahype e Cayango,
Pedra do Cayango, 18/V/2008, M.S. Leite & A.M. Wanderley 780, fl. fr. (IPA, UFP); Cabrobo,
Alto do Lidio, 03/V11/2008, N.B. Cavalcante et al. 37, fl. fr. (HVASF); Carnaiba, faz. Cacimba
Velha, 08/V/2008, C. Ferreira 83894, fr. (IPA); Caruaru, Povoado Malhada da Pedra,
27/\V1/2015, A. Zelenski et al. 35, fl. (UFP); Cha Grande, Chapada da Borborema, 03/1X/2001,
P.M. Pinheiro 22, fl.fr. (UFP); ExU, ladeira da Gameleira, 02/\V/1/1966, J.S. Sobrinho 290, fl. fr.
(HST, IPA); Fernando de Noronha, proximo ao Hotel Esmeralda, 23/X/2004, A.M. Miranda
4510, fl. fr. (HST, RB); Garanhuns, BR-423, 28/V/1984, E.F. Almeida & M.C. Ferreira 300, fl.
fr. (RB); Goiana, Ponta de Pedras, 26/X1/2013, L.R. Silva 408, fl. fr. (HST, RB); Ibimirim,
Agrovila 03, 07/X1/2012, A.C.P. Oliveira et al. 1831, fl. fr. (HVASF); Igarassu, Usina Sao José,
Mata de Santa Helena, 28/1/2009, E. Pessoa & T. Arruda 45, fl. fr. (HVASF, MAC, UFP);
Ipojuca, RPPN Nossa Senhora do Outeiro de Maracaipe, 19/1V/2005, E.B. Almeida & M.A. Olivo
698, bt. fr. (IPA); Itamaracd, lagoa do Lance dos Cacdes, 31/V/1994, P. Coelho s.n., fr. (IPA
55472); Maraial, Engenho Curtume, Pedra do Urucgu, 25/1X/2006, M.S. Leite 226, fl. (IPA, UFP);
Mirandiba, Vérzea do Tiro, 01/V/2008, K. Pinheiro 489, bt. (UFP); Olinda, Rio Tapado,
18/111/1948, C.G. Leal s.n., fl. (RB 62137); Orocd, estrada de acesso a propriedade faz. Nova,
04/1X/2012, N.M. Almeida 270, fl. fr. (HVASF); Ouricuri, Sitio Estaca, Riacho da Volta,
24/\V11/12012, V.M. Cotarelli & R.A.S. Cavalcante 2012, fl. fr. (HVASF); Paudalho, faz.
Acerolandia, 08/VI11/2004, M.V. Alves 2827, fl. (UFP); Paulista, Estacdo Ecoldgica de Caetes,
19/V1/2007, L.M. Pessoa et al. 395, bt. (IPA); Petrolandia, Mundo Novo, 16/V1/2004, K.A. Silva
630, fl. fr. (PEUFR); Petrolina, Ouro Preto, Recanto da Madre Paulina, 14/X/2014, A.P. Fontana
et al. 8666, fl. fr. (HTSA); Recife, campus da UFPE, 15/1/1991, J.L.S. Lima 434, fl. fr. (HTSA,
INPA); Rio Formoso, margem da rodovia PE-060, 13/V1/2015, A. Zelenski 11, fl. fr. (UFP);
Salgueiro, acude Monte Alegre, 11/1V/2004, M.V. Meiado et al. 637, fl. fr. (HVASF); Sanharo,
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Sitio das Mocas, estrada de acesso a BR-223, 28/V1/2015, A. Zelenski et al. 42, fl. (UFP); Santa
Maria da Boa Vista, Coripés, 20/V/2010, T.A. Silva 3632, fl. (HTSA); S&o José da Coroa Grande,
Reserva do Una, Platd Camurim, 14/V1/2015, A. Zelenski 25, fl. fr. (UFP); Serra Talhada,
Estacdo Ecologica do Saco, 04/V/1991, G.L. Esteves & C.S.S. Barros 2564, fr. (MAC); Serrita,
Flona Negreiros, margem do Riacho Jiboia, 15/111/2016, A. Zelenski 179, fl. fr. (UFP); Sirinhaém,
Usina Trapiche, Engenho Sibird, 23/X/2005, T. Ledo & D. Lébo 367, st. (UFP); Surubim,
Estacdo Experimental, 10/X11/1941, L.P. Xavier 552, fl. (JPB); Tacaratu, Brejo dos Padres, aldeia
Pankararu, 08/111/2010, P.A. Londofio 02, fl. fr. (UFP); Tamandaré, rua do Sesi, 13/V1/2015, A.
Zelenski 15, fl. fr. (UFP).

Geographic distribution and habitat: widely distributed from Panama to Bolivia and Brazil (Arbo
2005). In Pernambuco, it was recorded in the Atlantic Forest and Caatinga, occurring in all
vegetation types and soils, from just above sea level to 849 m elevation. This species grows in

open areas, being very common in anthropized areas.

Flowering and fruiting: throughout the year, but most specimens were collected from December

to May.

Taxonomic comments: Turnera subulata belongs to the T. ulmifolia complex (Arbo 2005). It is
morphologically related to T. scabra, that also is part of complex, and similar to T. joelii, but can
be distinguished from them by its flowers with a dark spot from the throat up to the base of the
petals (vs. flowers without a dark spot) and seeds with rounded, not prominent chalaza (vs.
concave, prominent chalaza in T. joelii). This species is often misidentified as T. ulmifolia in
herbaria, which is distributed from the southern United States to Central America, including the
Caribbean islands (Arbo 2005).
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FIGURE 1. A-B. Piriqueta cistoides, A. Open fruit; B. Seed, rapheal view. C-D. Piriqueta
duarteana, C. Flowering branch; D. Setiform glandular trichome with blackish base. E-G.
Piriqueta guianensis, E. Flowering branch; F. Setiform glandular trichome; G. Fruit unopened.

H-I. Piriqueta racemosa, H. Microcapitate glandular trichome (right) and porrect-stellate
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trichome (left); 1. Seed, side view. J. Piriqueta sidifolia, flowering branch. K—M. Piriqueta
viscosa, K. Detail of indument on adaxial surface leaf; L. Inner portion of perianth showing

corona; M. Gynoecium of homostylous flower.

FIGURE 2. A. Turnera annularis, flowering branch. B—F. Turnera blanchetiana, B. Branch with
flower buds; C. Bract, adaxial surface; D. Bracteole, adaxial surface; E. Gynoecium of
brevistylous flower; F. Inner portion of perianth with stamens connate and marginally adnate to
the petal. G—H. Turnera calyptrocarpa, G. Branch with spent flower; H. Inner portion of perianth
with stamens shortly connate at the base. 1-J. Turnera cearensis, I. Flowering branch; J. Seed,
rapheal view. K-M. Turnera chamaedrifolia, K. Brach with spent flower; L. Stipitate-capitate

glandular trichomes; M. Seed, side view.

FIGURE 3. A-B. Turnera coerulea, A. Flowering branch; B. Leaf abaxial surface. C-E.
Turnera diffusa, C. Flowering branch; D. Leaf abaxial surface with sessile-capitate glandular
trichomes; E. Seed, side view. F-G. Turnera hermannioides, F. Flowering branch; G. Seed, side
view. H. Turnera joelii, seed, rapheal view. I-L. Turnera melochioides, 1-J. Variation of leaves,

abaxial and adaxial surfaces; K. Fruit; L. Seed, rapheal view.

FIGURE 4. A-D. Turnera pernambucensis, A. Flowering branch; B. Inner portion of perianth,
sectioned stamen (left) to show the adnate base; C. Gynoecium of longistylous flower; D. Seed,
side view. E-G. Turnera pumilea, E. Habit; F. Fruit; G. Seed, side view. H-I. Turnera scabra, H.

Flowering branch; 1. Seed, rapheal view. J. Turnera subulata, flower.
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FIGURE 5. Turnera and Piriqueta in the state of Pernambuco, northeastern Brazil. A. P.
cistoides; B-D. P. duarteana; E. P. guianensis; F. P. racemosa; G. P. sidifolia; H. P. viscosa; I.
T. cearensis; J. T. chamaedrifolia; K. T. coerulea; L. T. diffusa; M—N. T. hermannioides; O-P. T.

melochioides; Q-R. T. pernambucensis; S. T. pumilea; T. T. subulata.
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5 CONSIDERACOES FINAIS

Esta dissertacdo representa o segundo estudo taxondmico mais abrangente, realizado até
hoje, para os dois géneros na regido Nordeste do Brasil e 0 maior ja feito para o Nordeste
Oriental, em termos de numero de espécies. O estudo floristico contribuiu para melhorar o
conhecimento sobre diversidade, variacdo morfoldgica, distribuicdo, habitats preferenciais,
periodo de floracdo e frutificacdo das 20 espécies encontradas no estado de Pernambuco, além de
revisar e atualizar as colecGes de 14 herbarios nacionais e ampliar o acervo de Turnera e
Piriqueta do herbario Geraldo Mariz.

Esse estudo corroborou a importancia dos tricomas glandulares setiformes e a superficie
do fruto na separacédo de grupos dentro de Piriqueta, embora o tipo de tricoma e de inflorescéncia
foram os caracteres mais relevantes na diferenciacéo das espécies. Em Turnera, o tipo de tricoma,
a forma da bractéola e da semente merecem destaque no reconhecimento especifico, enquanto o
grau de conacdo e adnacdo dos estames e a presenca de nectarios extraflorais foram caracteres
primarios na distin¢ao de grupos.

A redescoberta de Turnera pernambucensis revela a importancia das unidades de
conservacdo do estado para a protecdo e manutencdo de populacbes vidveis de espécies
ameacadas. Reforca ainda a importancia dos estudos floristicos locais e a necessidade de
intensificar os esforcos de coleta no pais, visando melhorar o conhecimento sobre diversidade,
abundancia e distribuicdo das espécies, além de registrar novos taxons, novas ocorréncias e
localizar populagdes remanescentes de outras espécies com conhecimento incipiente, o que é
comum em ambos 0s géneros.

Futuros estudos sobre o complexo Piriqueta duarteana usando, preferencialmente, dados
moleculares e morfoldgicos associados podem contribuir com informacdes importantes sobre a
identidade das espécies relacionadas, sua variacdo morfoldgica e suas relacbes de parentesco,

além de identificar caracteres diagndsticos mais robustos e com menos sobreposicdes.
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