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RESUMO

Piper s.I. é considerado um grupo monofilético, com cerca de 2.000 espécies e
distribuicdo tropical. O Brasil possui uma das floras mais ricas do género, com cerca
de 300 taxons registrados e apesar de alguns estudos taxondémicos realizados por
especialistas até o momento, poucos deles foram desenvolvidos com foco nas
espécies que ocorrem no Brasil. A maior parte dos trabalhos de Piperaceae foram
realizados no sudeste do pais, incluindo floras regionais e novas espécies,
entretanto, alguns trabalhos com Piper realizados no Nordeste trouxeram novidades
e ampliaram o conhecimento na regido. O objetivo principal deste estudo foi de
contribuir para o conhecimento de Piper no Brasil, através de trés principais pontos:
um estudo taxondmico dos tadxons ocorrentes no Nordeste oriental, revisando nomes
de espécies dessa regido; e fazer um levantamento dos taxons de Piper subg.
Ottonia. Expedicdes de campo foram realizadas em 26 areas entre agosto de 2017 e
janeiro de 2020, além da visita a 26 herbarios nacionais e consultas a bases de
dados, colecdes de importancia mundial e protdlogos disponiveis online. Trinta e trés
taxons foram registrados no Nordeste Oriental, e trazemos informacfes
morfologicas, distribuicdo geografica e de habitat, comentarios taxonémicos
ilustracbes e fotografias. Onze tdxons sdo novas ocorréncias a nivel estadual e
dentre eles dois sdo novos registros na regido Nordeste, Piper consanguineum e P.
nematanthera, que até entdo eram registrados apenas no dominio Amazoénico da
regido norte do Brasil. Os estados mais ricos em numero de espécies foram
Pernambuco, com 25 spp., seguido por Alagoas com 20 spp. A area mais rica em
namero de espécies possui 14 taxons registrados e uma vegetacdo de floresta
submontana/ montana. Uma nova sinonimizacao a P. ilheusense, uma lectotificacdo
em P. surinamense e uma neotipificacdo em P. consanguineum. E por fim, P.
aulacospermum é registrada pela primeira vez no Brasil, que até o momento era
conhecida apenas na regiao das Guianas.

Palavras-chave: Amazo6nia; mata atlantica; nomenclatura; novos registros;

piperales.



ABSTRACT

Piper s.l. is considered a monophyletic group, ca. 2,000 species and tropical
distribution. Brazil has one of the richest floras of the genus, with about 300
registered taxa, and despite some taxonomic studies carried out by specialists so far,
few of them were carried out with a focus on species that occur in Brazil. The largest
number of studies of Piperaceae were carried out in the southeastern of the country,
including regional floras and new species; however, some works with Piper which
brought news and expanded knowledge in this region. The main objective of this
study was to contribute to knowledge of Piper in Brazil, through three main points: to
carry out a taxonomic study in the eastern Northeast; review some names of species
in that region; and do a survey of Piper subg. Ottonia. Field expeditions were carried
out in 26 areas between August 2017 and January 2020, in addition to visiting 26
national herbaria and consulting databases, collections of world importance and
protologues available online. Thirty-tree taxa were registered in the eastern
Northeast, and we bring morphological information, geographic distribution and
habitat, taxonomic comments, illustrations and photographs. Eleven taxa are new
occurrences at the state level and among them two are new records in the Northeast
region, Piper consanguineum and P. nematanthera, which until then were registered
only in the Amazon domain of the northern region of Brazil. The richest states in
number of species were Pernambuco, with 25 spp., followed by Alagoas with 20 spp.
The richest area in number of species has 14 taxa registered and a vegetation of
submontane / montane forest. The study of some species names registered in the
eastern Northeast, we propose a hew synonym to P. ilheusense, a lectotipification in
P. surinamense and a neotypification in P. consanguineum. Finally, P.
aulacospermum is registered for the first time in Brazil, which until now was known
only in the Guianas region.

Keywords: Amazonia; atlantic forest; new records; nomenclature; piperales.
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1 INTRODUCAO

Piper s.l. possui cerca de 2000 espécies e é considerado um dos maiores
géneros dentre as Angiospermas. Com distribuicdo pantropical e elevada riqueza na
regido Neotropical, o Brasil detém uma das floras mais ricas e a maior diversidade
esta presente nos dominios da Amazonia e Mata Atlantica.

Com o principal objetivo de contribuir com o conhecimento de Piper no Brasil,
ndés apresentamos os resultados dessa Tese no formato de artigos, como é
recomendado pelo Programa de PoOs-Graduacdo em Biologia Vegetal (PPGBV).
Esses que serdo publicados em revistas cientificas, cada qual para um periédico
diferente e mencionado na primeira pagina de cada um.

O primeiro deles traz informagfes sobre a flora de Piper para o Nordeste
Oriental do Brasil. O objetivo desse trabalho foi registrar os taxons de Piper nessa
regido, que compreende os estados de Alagoas, Ceara, Paraiba, Pernambuco e Rio
Grande do Norte. O resultado encontra-se em forma de sinopse e foi submetido ao
periédico Phytotaxa, estando na segunda rodada de reviséo.

Durante o desenvolvimento dessa flora, observamos algumas questdes
nomenclaturais que precisavam de uma maior atencdo e estudo. Nomes sem
material tipo designado, material original destruido ou desaparecido, amostras
misturadas, dentre outros problemas. Devido a escassez de estudos taxondmicos
que abordem tipificacbes em Piper, além da vasta investigacdo e consulta dos
materiais-tipo, ndés decidimos contribuir com as informacdes disponiveis até o
momento. NOés apresentamos duas notas cientificas, e na primeira delas nés
resolvemos tratar a historia do nome Piper consanguineum e de alguns sindnimos
vinculados a este nome, devido a complexa histéria que nos deparamos ao longo
desses anos investigando. JA a segunda nota cientifica nés abordamos uma
lectotificacdo, ja que o hol6tipo ndo foi encontrado na colecdo na qual € mencionada
no protdlogo, bem como uma proposta de sininomizacao.

O ultimo manuscrito traz uma nova ocorréncia para o Brasil de Piper subg.
Ottonia que era até entdo conhecida apenas para as Guianas. NOs fornecemos
dados de morfologia, habitat e distribuicdo geografica. Esse trabalho ainda esta em

desenvolvimento e construgao.
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2 REFERENCIAL TEORICO

2.1 PIPERACEAE

2.1.1 Breve histoérico

Piperaceae foi circunscrita pela primeira vez por Giseke (1792), grafada como
“Piperitae”, entretanto, incluiu géneros que hoje pertencem a distintas familias, como
Acorus L. (Acoraceae), Arum L., Calla L. e Dracontium L. (Araceae), Piper L.
(Piperaceae) e Saururus L. (Saururaceae). O referido autor considerou a auséncia
do célice e da corola e numerosas flores como caracteristicas diagnosticas.

Em um dos mais famosos sistemas de classificacdo, Engler (1919) posicionou
Piperaceae em Piperales, que foi reconhecida naquele momento pelo nimero de
carpelos (1 a 4) e numero de estames (1 a 10). Nesse mesmo trabalho, a ordem
também era formada por Lacistemataceae e Saururaceae.

Segundo Cronquist (1981), Piperales era formada por Chloranthaceae,
Piperaceae e Saururaceae. A ordem foi reconhecida por compreender plantas
geralmente herbaceas e arbustivas, flores com perianto muito reduzido ou ausente e
frequentemente organizadas em espigas. Entretanto, o autor questionou a posi¢cao
de Chloranthaceae e sugeriu que o ancestral de Piperales seria Lactoridaceae.

Com os avancos dos estudos moleculares e filogenéticos, o APG | (1998)
baseado em sequéncias de trés loci (rbcL, atpB e 18S rDNA), trouxe uma nova
proposta para Angiospermas, na qual Piperales aléem de agregar Piperaceae e
Saururaceae, também incluiu Aristolochiaceae e Lactoridaceae. Entretanto,
Chloranthaceae nao foi incluida na ordem, por possuir um posicionamento incerto.

Ja no APG Il (2003), Hydnoraceae que antes possuia posicionamento incerto,
fora inclusa em Piperales, sendo entdo a ordem formada por Aristolochiaceae,
Hydnoraceae, Lactoridaceae, Piperaceae e Saururaceae. Desde entdo, ndo houve

mudancas na delimitagdo da ordem nas publicacdes seguintes (APG I, 2009; APG
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IV, 2016), porém Lactoridaceae e Hydoraceae foram transferidas para
Aristolochiaceae (WANKE et al., 2007; MASSONI et al., 2014; APG 1V, 2016).

Saururaceae € considerada o grupo irmdo de Piperaceae (WANKE et al.,
2007). Ambas as familias ndo possuem calice e corola desenvolvidos, sendo
chamadas de “Piperales de perianto ausente” (Figura 1), ja que as Aristolochiaceas
sao formadas por flores de perianto desenvolvido e por muitas vezes vistosas e
chamativas (NEE, 2004; SAMAIN et al., 2010).

Piperaceae esta dividida em trés subfamilias (SAMAIN et al., 2008) de acordo
com o seu arranjo filogenético e caracteres morfoldgicos: Verhuellioideae,
representada pelo género Verhuellia Miq., Piperoideae que inclui Peperomia Ruiz &
Pav. e Piper L., e Zippelioideae compreendendo Zippelia Blume ex Schult. & Schult.
f. @ Manekia Trel. (Figura 1).

Figura 1: Cladrograma simplificado de Piperales.

Aristolochiaceae + Hydnoraceae
+ Lactoridaceae

—— Saururus )

— —— Gymnotheca

Saururaceae

—— Anemopsis

—— Houttuynia
Verhuellia | Verhuellicideae)

—— Zippelia

Zippelioideae
—— Manekia J e

Perianthless Piperales

Piperaceae

— Piper

—— Peperomi.

a} Piperoideae

-

%

Fonte: Samain et al. (2008, 2010).

2.1.2 Distribuicdo geografica e riqueza de espécies

Piperaceae possui cerca de 3600 espécies, distribuicdo pantropical e
apresenta maior riqgueza de espécies na regiao Neotropical (QUIJANO-ABRIL et al.,
2006; WANKE et al., 2006; SAMAIN et al., 2008). Apesar da ampla distribuicéo, os
representantes dessa familia possuem preferéncia por éareas florestais com

ambientes sombreados e umidos (NEE, 2004).
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Zippelia € um género monoespecifico e o Unico que ndo esta presente na
regido Neotropical, ocorrendo na Indonésia, Laos, Malasia, Filipinas e Vietna
(TEBBS, 1993a; YONGQIAN, et al. 1999). Verhuellia apresenta apenas trés
espécies e ocorréncia limitada a Cuba, Republica Dominicana e Haiti (SAMAIN et al.,
2008). E Manekia possui cerca de dez espécies presentes no Caribe e da Costa
Rica até o Peru e sudeste do Brasil (SILVA-SIERRA, CALLEJAS-POSADA 2017).

J& Peperomia possui distribuicdo pantropical e cerca de 1600 espécies, sendo
fortemente representada na regido Neotropical, seguida pelo sudeste da Asia (cerca
de 100 espécies), Madagascar (cerca de 40 spp.) e Africa, Australia e Nova Zelandia
(cerca de 20 spp.) (WANKE et al., 2006).

E por dltimo, Piper é considerado o maior género da familia e um dos maiores
dentre as Angiospermas com cerca de 2000 espécies (STEVENS, 2001; QUIJANO-
ABRIL et al., 2006). Ocorre nos tropicos e a regido Neotropical apresenta maior
diversidade com aproximadamente 1300 espécies (MARTINEZ et al., 2015).
Jaramillo e Manos (2001) citaram oito centros de diversidade do género: a
Amazonia, os Andes e a Asia tropical (300 espécies cada), América Central e Choc6
(200 spp. cada), Mata Atlantica (150 spp.), Pacifico Sul (40 spp.) e Africa Tropical
(15 spp.) (Figura 2).

Figura 2: Centros de diversidade do género Piper.

W: x - ._-P E : ) ‘C‘ﬁ,ﬁ_ F= o, “J‘%-—

CENTRAL AMERICA
200 SPP.

AMAZONIY
300 5PF.

: W de~ . CHOCOREGION
: b Do ' 200 SPP _ ;
' o : - . ANDES
P e A 300 SPP '
v/ T A f
L AFRICAN TROPICS L / SOUTH PACIFIC
i \ f’ . M ATL ANTIC FOREST

* . - 1508PP

Fonte: Jaramillo e Manos (2001).
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Se tratando das floras mais ricas em Piperaceae da regido Neotropical, o
Peru, Equador e Brasil se destacam por sua elevada riqueza e endemismo. Ledn
(2006) relatou a ocorréncia de 830 espécies no Peru, sendo 491 endémicas desse
pais (cerca de 60%). Em seguida, o Brasil onde sé&o registradas 459 espécies, sendo
63% delas endémicas (FLORA DO BRASIL 2020, em constru¢éo). Logo depois, o
Equador, que também apresenta elevada riqueza de espécies da familia, possui
registro de 411 espécies, sendo 134 endémicas (CALLEJAS, 1999).

2.1.3 Caracterizacdo morfoldgica

De acordo com Gentry (1996) as Piperaceae sdo, de uma forma geral, as
facilmente reconhecidas por possuirem folhas simples, filotaxia alterna e
inflorescéncias do tipo espiga (exceto em algumas espécies de Peperomia e
Verhuellia), no entanto, a familia inclui um espectro muito maior de variacao
morfolégica, como veremos a seguir (Tabela 1).

Os representantes da familia podem ser ervas (Peperomia e Verhuellia),
arbustos (geralmente em Piper) ou até arvoretas (Piper) ou trepadeiras, epifitas ou
hemi-epifitas, terricolas ou saxicolas. Por vezes apresentam ndés intumescidos nos
ramos, que sdo bem evidentes nas espécies do género Piper e em alguns casos em
Peperomia, as vezes tem coloracao diferenciada na regido (TEBBS, 1993a; 1993b).

As folhas possuem filotaxia alterna em Manekia, Piper e Zippelia, sempre
verticilada em Verhuellia e oposta, verticlada ou alterna em Peperomia.
Ocasionalmente sdao aromaticas (ex.: Piper), com pontuacbes das mais diversas
cores, aparentes ou ndo nas folhas e demais estruturas da planta e padrdo de
venacao palmada ou peninérvea (TEBBS, 1993a).

A inflorescéncia € frequentemente do tipo espiga, porém também ocorre
racemo, sendo uma condicdo em Peperomia e Piper da regido Neotropical,
entretanto, presente em Zippelia e frequente nas espécies de Piper do velho mundo.
A posigcdo mais comum da inflorescéncia é opositifolia e menos frequente axilar ou
terminal, geralmente s&o solitarias, mas poucas espécies apresentam até 10
inflorescéncias reunidas em uma umbela (YUNCKER, 1972; 1973; TEBBS, 1993a).

As flores sao diminutas, distribuidas de forma laxa ou congesta na
inflorescéncia. Sdo sempre aclamideas, onde cada flor esta subtendida por uma

bractéola que possui forma variada, que pode ser peltada ou subpeltada, séssil ou
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estipitada. O androceu é formado por um a seis estames e 0 gineceu por um ovario
supero, unilocular, de um a quatro carpelos, com um a quatro estigmas, dos quais
frequentemente sdo seésseis ou apresentam esfilete desenvolvido e Vvisivel
(YUNCKER, 1972; 1973; TEBBS, 1993a).

Os frutos séo drupas de formatos variados (YUNCKER, 1972; 1973; TEBBS,
1993a). Em Peperomia a morfologia do fruto varia bastante, podendo apresentar
estruturas no apice dos frutos em formato de “gancho” (ex.: Peperomia obtusifolia
(L.) Dietr.) ou na base, as chamadas “pseudo-cupulas” (ex.: Peperomia dahlstedtii C.
DC.) (DAHLSTEDT, 1900).

Tabela 1: Sintese dos principais caracteres diagnosticos dos géneros de Piperaceae
e distribuicdo geografica.

Manekia Trel. Peperomia Piper L. Verhuellia Zippelia
Ruiz & Pav. Mig. Blume ex

Schult. &

Schult. f.

Habito trepadeira ervas arbustos, ervas arbustos

subarbustos,
arvoretas
Filotaxia alterna alterna, alterna verticilada alterna
oposta ou
verticilada
Inflorescénci espiga espiga ou espiga ou espiga racemo
a racemo racemo
Flor 4 estames 2 estames 2-6 estames 2 estames 4 estames
4 estigmas 1 estigma 2-4 estigmas = 3-4 estigmas 3-4

4 carpelos 1 carpelo 3 carpelos 3 carpelos estigmas
4 carpelos

Distribuicdo Neotropical =~ Pantropical Pantropical Neotropical Sudeste

geografica (Caribe - (Caribe) Asiatico

América
Central e do

Sul - sudeste

do Brasil)
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Numero de 10 1600 2000 3 1
espécies

(aproximado)

Fonte: Tebbs (1993a), Samain et al. (2008), Silva-Sierra e Callejas-Posada
(2017).

2.1.4 Importancia econ6mica e ecolégica

As espécies de Piperaceae sdo mundialmente conhecidas pelo uso extensivo
e historico da pimenta-do-reino (Piper nigrum L.), uma das primeiras espécies
conhecidas da familia. No Brasil, as espécies sdo popularmente conhecidas como
pimenta-de-macaco (Piper arboreum Aubl. e P. tuberculatum Jacq.), pente-de-
macaco (Piper amalago L.), caapeba (Piper marginatum Jacq., P. peltatum L.),
paripiroba (Piper umbellatum L.), erva-jaboti, lingua-de-sapo ou cora¢do-de-vidro
(Peperomia pellucida L.) e peperbmia (para varias espécies ornamentais do género
Peperomia). Além da pimenta-do-reino, outras espécies também sédo utilizadas na
culinaria, como as caapebas, pimenta-de-macaco e lingua-de-sapo (LORENZI;
KINNUPP, 2014).

A familia em geral possui grande importancia farmaco-quimica, pois
apresenta grande quantidade de metabdlitos secundarios, no qual cada vez mais
espécies sdo estudadas (TEBBS, 1993a). Piper hispidinervum C. DC., por exemplo,
popularmente conhecida como pimenta-longa, contém alta concentracdo de
fenilpropanoide safrol e possui elevado interesse econdmico (CREMASCO; BRAGA,
2010; RIVA et al., 2011). Segundo Lima et al. (2009), os compostos dessa espécie
foram testados como inseticida contra a lagarta do cartucho do milho, assim como
Piper tuberculatum Jacq. (CASTRO et al., 2010). Cavalcante et al. (2005)
defenderam que P. tuberculatum foi eficiente também contra a vassoura-de-bruxa.

Ja& na area medicinal, ha registro de espécies que sdo empregadas como anti-
inflamato6rio em tratamentos dentérios, contra dores musculares e leishmaniose (DI
STASI et al., 2002; COLVARD et al., 2006; SILVA et al., 2007; LORENZI; MATOS,
2008). Indigenas da regiao norte do Brasil utilizam Peperomia magnoliifolia (Jacq.)
A. Dietr. e Piper arboreum Aubl. no combate a febre, e Piper peltatum L. contra os
sintomas da maléaria (MILLIKEN, 1997; MILLIKEN; ALBERT, 1997).



16

Espécies do género Peperomia sdo comumente utilizadas em jardins como
ornamentais, por exemplo, a Peperomia argyreia (Mig.) E. Morren (peperbmia-
melancia), P. obtusifolia (L.) A. Dietr., P. scandens A. Dietr. (peperémia-filodendro),
P. sandersii C. DC., P. magnoliifolia (Jacg.) A. Dietr., dentre outras (LORENZI;
SOUZA, 2001).

A dispersao das sementes das espécies de Piperaceae geralmente ocorre por
morcegos, mas também h& mencao de dispersdo por passaros no velho mundo
(TEBBS, 1993a). A polinizacdo se d& por pequenos insetos e até o momento nao
houve registro de especificidade do polinizador por alguma espécie e/ou morfologia
(FIGUEIREDO; SAZIMA, 2000). Sample (1974) acompanhou cinco espécies de
Piper na Costa Rica e registrou a visita de abelhas (ex.: Trigona dorsalis Smith e T.
latitarsis Frise) e de pequenos coledpteros e sugeriu a melitofilia como mecanismo
de polinizacdo. Esse mesmo autor mencionou que a polinizacdo por vento nao
parecia viavel, ja que o pdlen é ofertado de forma “aglutinada” nas inflorescéncias e
permanecia nelas apds dias de chuvas intensas. Os mesmos grupos de visitantes e
polinizadores mencionados por Sample (1974) foram registrados em um estudo no
sudeste do Brasil (FIGUEIREDO; SAZIMA, 2000). Porém, esses autores também

apontam a anemofilia como via de polinizac&o adicional.

2.2 PIPER L.

2.2.1 Historico

As primeiras espécies de Piper foram validamente publicadas por Linnaeus
em 1753, na obra Species Plantarum. Nesse trabalho o autor descreveu 17 espécies
do género, no qual, a primeira espécie descrita é a pimenta-do-reino: Piper nigrum L.
AplOs essa publicacdo, novos géneros e espeécies foram descritos e algumas
classificagbes foram propostas ao longo do tempo (ex.: MIQUEL, 1832, 1840;
KUNTH, 1839; CALLEJAS, 1986) (Tabela 2).

Miquel (1832) reconheceu duas tribos, Peperomieae Miq. e Pipereae Miqg.
sendo esta segunda composta por cinco géneros e esses diferenciados quanto ao
padrdo de venagcdo da lamina foliar (peninérvea x palmada), numero de
inflorescéncias (solitaria x numerosas) e tipo (racemo x espiga), formato da bractéola

e numero de estigmas (3-4). Posteriormente, o autor além de descrever novos
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taxons na obra Commentarii Phytographici (MIQUEL, 1840), propés uma
classificacdo distinta da anterior: Pipereae compreendia aqueles géneros com
espécies de inflorescéncia em espiga (ex.: Artanthe Miqg., Piper L., Pothomorphe
Miqg., dentre outros); e Zippelieae incluia os géneros com inflorescéncia em racemo
(Zippelia e Serronia Gaudich.). Ainda nessa obra, Miquel tratou Pipereae em cinco
secbes (secdes I, I, Ill, IV e V) fundamentando-se na distribuicdo geogréafica
(Americanas, Asiaticas ou Australasianas), niumero de inflorescéncias (Gnica ou
muitas) e sexualidade das flores (unissexuadas ou hermafroditas).

Na monografia de Kunth (1840) foram reconhecios cinco géneros (Enckea
Kunth, Heckeria Kunth, Ottonia Spreng., Schilleria Kunth e Steffensia Kunth) os
quais seriam diferenciados pelo tipo de inflorescéncia (racemo x espiga), nUmeros
de estames e estigmas, formato das bractéolas e dos frutos.

Em 1843, na obra Systema Piperacearum, Miquel continuou dividindo a
familia em duas tribos (MIQUEL, 1832), porém incluiu na tribo Pipereae 20 géneros,
0s quais estavam subordinados a duas secdes: Piperae Spuriae (espigas axilares e
raro solitarias) e Piperae Verae (espigas opositifélias e solitarias). Os géneros foram
delimitados com base em caracteres reprodutivos (ex.: tipo de inflorescéncia,
namero de estames, desenvolvimento do estilete ou ndo, formato dos frutos) e
vegetativos (ex.: padrdo de venacao) (MIQUEL, 1843).

Outro marco na sistematica de Piper foram os trabalhos desenvolvidos por
Anne Casimir de Candolle, no qual Prodromus € uma das principais obras para
Piperaceae até a atualidade (CANDOLLE, 1869). Dentre as trés tribos reconhecidas
por ele: Saurureae, Peperomieae e Pipereae. Essa Ultima incluia os géneros Piper e
Chavica Miq. e foi caracterizada por possuir ovario unilocular e uniovulado. Foi o
primeiro pesquisador a usar o conceito de Piper s.l., porém o dividiu em nove sec¢des
levando em consideracdo caracteres vegetativos e reprodutivos (ex.: padrdo de
venacgéo, formato da bractéola, etc). Na obra “Clavis Analitica Piperaceae” ele
manteve as nove sec¢des em Piper (CANDOLLE, 1923).

Outro colaborador na taxonomia da familia foi William Trelease. Na obra The
geography of American Peppers (TRELEASE, 1930), o autor reconheceu quatro
tribos dentre elas: Pothomorphaea que abrangia os géneros Pothomorphe, Manekia,
Sarcorhachis Trel. e Trianaeopiper; e Pipereae no qual incluia Lindeniopiper,
Arcottonia, Ottonia e Piper (TRELEASE, 1930). Trelease utilizou o carpelo, a posi¢ao

da inflorescéncia (axilar x simpodial) e nimero de inflorescéncias (solitaria ou
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numerosas) como caracteres diagnosticos das tribos e géneros. Novas espécies
(TRELEASE, 1928a, 1928b, 1929) e tratamentos taxonémicos foram importantes
contribuicbes (TRELEASE, 1935).

Uma relevante referéncia em Piperaceae para a América do Sul é o trabalho
intitulado The Piperaceae of northern South America (TRELEASE; YUNCKER,
1950). Os autores reconheceram seis géneros, dentre eles Ottonia, Piper,
Pothomorphe, Sarcorhachis e Trianaeopiper, e delimitaram sete grupos informais em
Piper (TRELEASE; YUNCKER, 1950). O tamanho da lamina foliar, tipo de
inflorescéncia (espiga x racemo), estilete desenvolvido ou inconspicuos foram
caracteres utilizados para distinguir esses grupos. Vale salientar que esta grande
obra foi iniciada por Trelease, que visitou os herbarios Europeus mencionados no
trabalho. Entretanto, esse pesquisador veio a falecer em 1945, fazendo com que
Yuncker finalizasse a obra e publicasse posteriormente (TRELEASE; YUNCKER,
1950).

Yuncker publicou diversos trabalhos com as Piperaceas americanas, incluindo
descricdes de novas espécies e tratamentos taxonémicos amplos (YUNCKER, 1950;
1953a; 1953b; 1957; MEURER-GRIMES, 1989). Entretanto, T. Yuncker faleceu em
janeiro de 1964 e suas obras publicadas posteriormente ndo foram revisadas por ele
préprio (YUNCKER, 1966) ou foram finalizadas e enviadas para publicacdo por sua
esposa, Ethel C. Yuncker (YUNCKER, 1972). Em 1966 houve a publicacdo de mais
de 100 novos taxons para o Brasil (YUNCKER, 1966) e posteriormente de The
Piperaceae of Brazil (Yuncker 1972, 1973, 1974). Nesse Ultimo estudo, o autor
reconheceu cinco géneros de Piperaceae (Ottonia, Peperomia, Piper, Pothomorphe
Mig. e Sarcorhachis), e em Piper cinco grupos informais (grupo I, I, lll, IV e V),
utiizando parte dos caracteres ja empregados anteriormente (TRELEASE;
YUNCKER, 1950).

Callejas (1986), em sua Tese de Doutorado, revisou Piper subg. Ottonia.
Apo6s um longo estudo de Piper s.l.,, o autor conduziu uma analise cladistica com
caracteres morfologicos e reconheceu 25 subgéneros em Piper (Figura 3). Esse
autor contribuiu e continua produzindo estudos de grande importancia para a familia
na regido Neotropical, como por exemplo: Flora da Reserva Ducke (COSTA,;
CALLEJAS, 1999), Flora do Acre (CALLEJAS, 2008a), o Catalogo da Venezuela
(CALLEJAS, 2008b) e dentre outros trabalhos (CALLEJAS, 1990; 1999; CALLEJAS;
BETANCUR, 1997; CALLEJAS, 1999; CALLEJAS et al. 2007; CALLEJAS 2020).
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Tebbs (1989a; 1989b; 1990; 1993b) realizou revisfes taxonémicas de Piper
no novo mundo. A pesquisadora reconheceu seis secdes no género de acordo com
o tipo de inflorescéncia (racemo x espiga), a morfologia da bractéola, formato de
fruto e presenca de estilete desenvolvido ou ndo: sect. Callianira Miqg., sect.
Churumayu Miqg., sect. Enckea, sect. Macrostachys, sect. Ottonia e sect. Radula Mig.
(TEBBS, 1989a; 1989b; 1990; 1993b).

Jaramillo e Manos (2001) iniciaram os estudos filogenéticos em Piper e esses
autores recuperaram grupos naturais e mencionaram caracteres da inflorescéncia e
o arranjo floral como diagnosticos de cada um. Posteriormente, Jaramillo et al.
(2008) trouxeram uma importante contribuicdo, pois com uma amostragem maior foi
possivel mencionar ao menos onze grupos naturais e suas principais caracteristicas,
dentre elas: hébito, tipo de inflorescéncia, padrdo de venacdo e dentre outras. Vale
salientar que esse Ultimo estudo é usado na classificacdo infragenérica de Piper

(mais detalhes no subtépico 2.2.4 Filogenia).

Figura 3: Andlise cladistica baseada em caracteres morfolégicos do género Piper
realizada por Callejas (1986).
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Tabela 2: Circunscricdes em Piper de acordo com alguns dos autores citados anteriormente no texto.
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Miquel (1832)

Kunth (1840)

Miquel (1840)

Miquel (1843)

Candolle (1869)

Trelease (1930)

Pipereae
Piperae spuriae
Pothomorphe

Piperae Verae
Artanthe
Enckea
Ottonia
Peltobryon

Enckea
Heckeria
Schilleria
Steffensia

Pipereae
Arthante
Cubeba
Macropiper
Micropiper
Muldera
Peperomia
Piper
Pothomorphe

Zippelieae
Serronia
Zippelia

Pipereae

Piperae Spuriae
Macropiper
Pothomorphe

Piperae Verae

Piperinae
Artanthe
Callianira
Chavica
Coccobryon
Cubeba
Enckea
Muldera
Peltobryon
Piper
Rhyncholepis
Spaerostachys

Zippelinae
Ottonia
Zippelia

Pipereae

Chavica

Piper
Apopiper
Carpunya
Coccobryon
Enckea
Eupiper
Nematanthera
Potomorphe
Steffensia
Schizonephos

Pipereae
Arcttonia
Lindeniopiper
Ottonia
Piper

Pothomorphaea
Manekia
Pothomorphe
Sarcorhachis
Trianaeopiper
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Trelease e Yuncker
(1950)

Yuncker
(1972, 1973)

Callejas (1986)

Tebbs (1989, 1990,
1993)

Jaramillo et al. (2008)*

Piper
Grupo |
Grupo I
Grupo Il
Grupo IV
Grupo V
Grupo VI
Grupo VI

Pothomorphe
Ottonia

Trianaeopiper

Piper
Grupo |
Grupo Il
Grupo Il
Grupo IV
Grupo V

Pothomorphe
Sarcorhachis

Ottonia

Piper
Arctottonia
Chavica

Churumayu

Coccobryon
Cubeba

Enckea
Hemipodium
Isophyllon
Macropiper
Macrostachys

Marginatum
Muldera

Nematanthera
Nudifolium
Ottonia
Peltandron
Peltobryon
Piper

Politii
Potomorphe
Schilleria
Steffensia

Trianaeopiper

Zippelia

Piper
Callianira
Churumayu
Enckea
Macrostachys
Ottonia
Radula

Piper
Enckea
Macropiper
Macrostachys
Ottonia
Peltobryon
Piper
P. cinereum-sanctum

complex
Pothomorphe
Radula
Schilleria
Piper s.s.

Zippelioideae
Zippelia
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2.2.2 Diversidade de espécies no Brasil

Como indicado anteriormente, o marco inicial nos estudos da familia no Brasil
foi a Flora Brasiliensis (MIQUEL, 1832). Posteriormente, Yuncker descreveu todos
os tdxons registrados para o pais até aquele momento, além de trazer fotografias
das exsicatas analisadas por ele (YUNCKER, 1972; 1973). Até os dias atuais, essa
bibliografia é utilizada como base para qualquer estudo em Piperaceae no Brasil e
demais paises da América do Sul.

Apés essas grandes obras, vérias floras regionais foram publicadas. Uma
série de floras locais foi realizada na regido sudeste do pais (ICHASO et al., 1977;
GUIMARAES, 1999; GUIMARAES; MEDEIROS, 2007; BARDELLI et al., 2008,
MONTEIRO; GUIMARAES, 2009; CARVALHO-SILVA; GUIMARAES, 2009;
GUIMARAES; CARVALHO-SILVA, 2012; CARVALHO-SILVA et al, 2013;
SARNAGALIA-JUNIOR et al., 2014; CHRIST et al., 2016). Segundo a FLORA DO
BRASIL 2020 (em construcdo), essa regido € a segunda mais rica em numero de
espécies de Piper (149 espécies), inclusive, o estado do Rio de Janeiro é um dos
que possui 0 maior registro de espécies do pais (104).

A regido Norte é a que possui a maior riqueza de espécies do género no
Brasil (186 espécies), sendo o Amazonas o0 estado mais rico (138 spp.), seguido
pelo Para (107 spp.) (FLORA DO BRASIL 2020, em construcdo). Ao contrario da
regido Sudeste, ha escassez de trabalhos taxon6micos na regido, existindo apenas
0 Guia da Flora da Reserva Ducke (COSTA; CALLEJAS, 1999), estudos em
Roraima realizados recentemente (MELO et al., 2014, 2016) e por ultimo a Flora dos
Carajas (MONTEIRO, 2018).

O Centro-Oeste possui 84 espécies registradas e apenas dois trabalhos
publicados, porém a nivel regional: a flora do Distrito Federal (CARVALHO-SILVA,;
CAVALCANTI, 2002) e de Goiéas e Tocantins (GUIMARAES et al., 2007). Ja a regido
Sul onde ha registro de 58 espécies, Ruschel (2004) desenvolve um estudo com os

taxons do género encontrados no Rio Grande do Sul.
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O Nordeste possui algumas floras foram publicadas, a exemplo da Flora do
Pico das Almas na Bahia (CALLEJAS, 1995), Flora do Ceara (GUIMARAES;
GIORDANO, 2004), Flora da Usina Sao José em Pernambuco (MELO et al., 2013), a
Flora do Sergipe (MELO; ALVES, 2015) e por ultimo, a Flora de Alagoas
(MONTEIRO; GUIMARAES, 2020). N&o héa estudos especificos para os estados do
Rio Grande do Norte, Piaui, Maranhdo e nem da Paraiba. Segundo FLORA DO
BRASIL 2020 (em construcao), a Bahia € o estado mais rico em nimero de espécies

da regido (78), seguido por Pernambuco (28) e Ceara (23).

2.2.3 Macromorfologia

Piper s.l. é facilmente reconhecido por possuir folhas simples, alternas e nés
intumescidos nos ramos (GENTRY, 1996). Outras caracteristicas faceis de serem
observadas sédo os lobos da base da lamina foliar geralmente assimétricos e
inflorescéncias em espigas (YUNCKER, 1972; TEBBS, 1993).

Os representantes do género sao frequentemente arbustos de pequeno a
médio porte, algumas espécies atingem até 5 m de altura (ex.: P. cernuum Vell.),
mas também ha espécies hemi-epifitas (ex.: P. goeldii Yunck.) e trepadeiras que séo
frequentes no velho mundo (YUNCKER, 1972; YONGQIAN et al., 1999; MELO et al.,
2014).

O profilo muitas vezes € deciduo, sendo até relatado na literatura como uma
estipula (COSTA; CALLEJAS, 1999).

As folhas sao inteiras (raramente lobadas, ex.: Piper tricuspe (Mig.) C. DC.) e
pecioladas. A bainha do peciolo por muitas vezes € visivel e se estende até a base
da lamina foliar como em P. arboreum Aubl. e P. cernuum, mas em alguns grupos €&
discreta e quase imperceptivel (ex.: P. hispidum Sw.). No grupo em que a bainha do
peciolo € mais evidente (ex.: P. obliqguum Ruiz & Pav.), foi demonstrado por Tepe et
al. (2007) que ha uma associagdo com formigas.

A forma da lamina foliar € variada, e a base da lamina possui lobos iguais ou

diferentes em forma e tamanho, por vezes com diferenca de tamanho de até 10cm
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(ex.: P. cernuum). Ha espécies com folhas distinta (Piper peltatum, P. carautensei
E.F. Guim. & M. Carvalho-Silva, P. strictifolium D. Monteiro & E.F. Guim.), ou
discretamente peltadas (P. frutescens C. DC.) (YUNKER, 1972, 1963).

O padrao de venacéao pode ser palmado (ex.: P. nigrum), com variacdo de 3 a
15 nervuras, ou pinado (ex.: P. arboreum), com nervuras secundérias que variam de
4 (2 pares) a cerca de 30 (15 pares) (YUNKER, 1972, 1963). Nesse segundo padrao
de venacao, a disposicao das nervuras secundarias ao longo da nervura principal é
utilizada para reconhecer clados (JARAMILLO et al. 2008; MARTINEZ et al., 2015).

Pontuacdes no limbo foliar podem ser inconspicuas ou conspicuas, dentre
elas podemos encontrar variacado da coloracdo (amareladas, alaranjadas, marrons,
pretas) ou até mesmo translicidas e imperceptiveis podem ser visualizadas tanto na
face abaxial da folha quanto na adaxial, porém sob o uso de microscépio Optico.
Também podem estar distribuidas em outras estruturas, como nos ramos, peciolos,
raques, bractéolas e frutos (YUNCKER, 1973; CALLEJAS, 1986).

Os tricomas sdo sempre simples, variam de coloracdo (translucidos,
amarelados, marrons ou avermelhados quando desidratados) e de comprimento
(0,05 mm a 2 mm). Quando estao presentes podem ocorrer nas folhas (peciolos e
lamina foliar), ramos, pedunculos, raques e bractéolas e, por muitas vezes, sao
utilizados para diferenciar taxons. O indumento nas estruturas varia desde glabro e
glabrescente a hirto, piloso, escabro ou estrigoso (YUNCKER, 1972; 1973;
CALLEJAS, 1986).

A maioria das espécies possui inflorescéncias solitarias e opositifolias, poucas
a numerosas e reunidas em umbelas (ex.: P. peltatum). Sdo do tipo espiga ou
racemo e eretas ou pendentes. As inflorescéncias podem atingir até 60 cm de
comprimento (ex.: P. cernuum e P. obliquum Ruiz & Pav.) ou medir pouco mais de 1
cm (ex.: P. nematanthera e P. pililiferum Kunth).

A raque as vezes fica evidente durante a floragéo e frutificagdo nas espécies
com flores laxas e em baixo nimero nas inflorescéncias. Essa estrutura pode
apresentar pontuacdes ou ndo, bem como tricomas. Callejas (1986) observou que a

pilosidade da raque pode variar ao longo da fenofase em um mesmo individuo.
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As flores s@o congestas ou laxas na raque e numerosas, no qual o nimero de
flores varia de 60 (ex.: P. ottonoides Yunck.) até mais 600 (ex.: P. bartlingianum
(Mig.) C. DC.) (CALLEJAS, 1986). O elevado nuamero de flores é recorrente no
género Piper, sendo mais comum a variacdo entre 300 e 400 flores por
inflorescéncia (FIGUEIREDO; SAZIMA, 2000).

Cada flor € subtendida por uma bractéola séssil ou estipitada, e quando
estipitada pode ser subpeltada ou peltada (ex.: P. ottonoides e P. darienense C.
DC.), porém Callejas (1986) observou que a morfologia dessa estrutura pode mudar
apos a antese. Sao estruturas pequenas (raramente maiores 1 mm compr.), de
pilosidade e formato varidvel, sendo estes caracteres também utilizados para
reconhecer os clados de Piper. A pilosidade ao longo da margem € um importante
carater taxondmico, desde eciliadas a ciliadas, ou fimbriadas ao longo da margem
ou apenas em uma das extremidades.

O pedicelo dos racemos varia bastante de tamanho, sendo bem visiveis em
Piper anisum Spreng. por exemplo, ou curtos e se tornando imperceptiveis na
frutificacdo, como no caso de P. ovatum Vahl. (sensu CALLEJAS, 1986).

As flores sdo unissexuadas ou bissexuadas, estas Ultimas presentes nas
espécies da regiao Neotropical (JARAMILLO et al., 2008). Sdo compostas por quatro
a seis estames e localizados em diferentes planos, variando de acordo com o clado
(JARAMILLO; MANOS, 2001). O gineceu é composto por quatro carpelos e o
estilete pode ser visivel e bem desenvolvido (ex.: P. crassinervium Kunth) ou nao,
como na maioria das espécies (ex.: P. anisum, P. arboreum, P. peltatum, dentre
outras).

Os frutos sdo drupas e possuem formato variavel, no qual ajudam no
reconhecimento de grupos de espécies. Sao observados desde oblongos, globoides
(ex.: P. cyrtopodon C. DC.), elipsoides, tetrangulares (ex.: P. hispidum Sw.) e até
sulcados, quando desidratados (ex.. P. anisum). Os frutos geralmente sao
comprimidos lateralmente, devido ao elevado numero de flores na inflorescéncia.

E por dltimo, as sementes. Estas sdo minusculas e dificilmente mencionadas

nos trabalhos taxondmicos. Callejas (1986) descreveu a morfologia das sementes
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para algumas espécies de Piper (Piper subg. Ottonia): 4-aladas, sulcadas, elipsoides
a obovoides, tamanho variando entre 0,5 a 2 mm e a coloracdo de marrom a
acinzentada quando frescas, e de alaranjada, avermelhada ou preta quando

desidratadas.

2.2.4 Filogenia

Os estudos moleculares em Piper foram iniciados por Jaramillo e Manos
(2001), utilizando o marcador ITS em 54 acessos. Dentre os objetivos dos autores,
havia o de identificar os maiores clados e associar a padroes da estrutura floral,
além de reavaliar as classificacdes anteriores para o género. A partir desse trabalho,
foi observado que alguns géneros ou secdes consideradas por Miquel (1843) e
outros autores, ndo formavam grupos naturais (ex.. Trianaeopiper Trel.). Ainda
nessa publicacao, identificaram que as grandes linhagens de Piper coincidiam com a
distribuicio geogréfica: Pacifico Sul, Asia e regido Neotropical (JARAMILLO;
MANOS, 2001).

Smith et al. (2008) utilizaram trés marcadores plastidiais (ndhF, trnL e trnL-
trnF) e um gene nuclear (g3pd) em cerca de 50 espécies de Peperomia e Piper com
o intuito de entender relacdes biogeograficas desses dois géneros pantropicais e
com alta diversidade de espécies. Até entdo, por ndo haver féssil conhecido de
Piperaceae, os autores estimaram a idade da familia em 91 milhdes de anos através
de um fossil de Lactoris Phil. (Lactoridaceae). Uma das hipéteses biogeograficas
para Piper propostas pelos autores seria que o género teria surgido na regiao
Neotropical e se dispersado para a Africa e Pacifico Sul.

Jaramillo et al. (2008) realizaram um amplo estudo para o0 género,
contabilizando mais de 150 espécies de 750 acessos, utilizando os loci ITS e pshJ-
petA. Os autores confirmaram o monofiletismo de 10 clados: Cinereum-Sanctum,
Enckea, Macropiper, Macrostachys, Ottonia, Peltobryon, Piper s.s., Pothomorphe,
Radula e Schilleria (Tabela 2). Alguns grupos historicamente tratados como géneros
ou sec¢Oes (ex.: MIQUEL, 1840; CANDOLLE, 1869) ndo se mostratam naturais (ex:
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Arthante), porém outros emergiram como monofiléticos (ex: Macrostachys, Radula)
(Figura 4). Porém, nesse estudo, as relacdes entre os clados de Piper presentes na
regido Neotropical ndo foram esclarecidas, uma vez que uma grande politomia na
arvore combinada dos marcadores ITS e psbJ-petA foi constatada (JARAMILLO et
al., 2008).

Figura 4: Parte da filogenia de Piper baseada em ITS e pshJ-petA.
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Figura 4 (continuacao): Filogenia de Piper baseada em ITS e psbJ-petA.
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Martinez et al. (2015) registraram a descoberta de um féssil de Piperaceae
em uma cordilheira no noroeste da Colémbia: Piper margaritae Martinez-A. Os
autores incluiram o fossil no clado Schilleria e realizaram a datacdo em Piper,
utilizando a filogenia do género existente como base (JARAMILLO et al., 2008).

Segundo esses autores, Piper teria divergido ha 111 milhdes de anos e a
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divergéncia das linhagens neotropicais e paleotropicais teriam coincidido com o
rompimento da Gondwana (MARTINEZ et al., 2015).

Molina-Henao et al. (2016) utilizaram os loci ITS e matK num estudo que
incluia 16 espécies de Piper subg. Ottonia, ampliando a amostragem inicialmente
usada por Jaramillo et al. (2008). Duas linhagens foram recuperadas (Amazoénica e
Atlantica) e apesar da inclusédo de cerca de 60% das espécies conhecidas do grupo,
0S autores encontraram um baixo suporte em clados dentro da linhagem Atlantica e
obtiveram um suporte satisfatério apenas em quatro pares de espécies irmas: Piper
alatabaccum Trel. & Yunck. e P. bartlingianum (Mig.) C. DC., na linhagem
Amazobnica; e P. darienense C. DC. e P. piscatorum Trel. & Yunck.; P. ovatum Vahl e
P. klotzschianum (Kunth) C. DC. e P. duartei E.F. Guimar&des & Carv.-Silva e P.
corcovadense C. DC. na linhagem Atlantica (Figura 5).

A datacdo do grupo também foi realizada (MOLINA-HENAO et al., 2016),
utilizando como calibracdo os dados fésseis de Martinez et al. (2015), bem como de
um possivel féssil de Piper subg. Ottonia (CALLEJAS, 2002 apud MOLINA-HENAO
et al., 2016). Com base nos resultados obtidos, alguns eventos de disperséo-
isolamento foram sugeridos e relacionados a eventos climaticos e/ou orogenéticos,
no qual o mais recente ocorreu por volta dos 11 Ma, que coincide em parte com a
intensa formacdo da regido noroeste dos Andes (HOORN et al, 2010).
Possivelmente, durante o Pleistoceno, houve uma maior diversificacdo do grupo,
porém os dados ainda sdo inconclusivos (MOLINA-HENAO et al.,, 2016). Vale
salientar que a classificacdo proposta por Callejas (1986) para Piper subg. Ottonia
foi corroborada nos estudos de filogenia publicados em Piper (JARAMILLO;
MANOS, 2001; JARAMILLO et al., 2008; MOLINA-HENAO et al., 2016).

Asmarayani (2018) realizou um estudo filogenético com as espécies do
paleotropico enfocando aquelas provenientes da Malasia. Foram testados caracteres
morfolégicos tradicionalmente empregados para delimitar grupos informais em
classificagOes anteriores, utilizando trés marcadores (ITS, g3pdh, trnL-F) e cerca de
100 acessos. O estudo demonstrou que alguns grupos de classificacbes anteriores

eram polifiléticos e ndo formaram grupos naturais (ex.: Chavica sect. Euchavica
Miq.).
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Figura 5: Filogenia de Piper subg. Ottonia baseada em ITS e matK. Os valores

expostos nos ramos representam a probabilidade posterior/ valor de bootstrap.
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Sen et al. (2019) realizou a mais recente filogenia em Piper. Os autores
utilizaram as espécies de Piper da india peninsular para testar a origem e os
mecanismos de diversificacdo do género. Os autores inferiram que a area de estudo
foi colonizada cinco vezes e que 0 género se originou ha cerca de 110 milhdes de
anos atras. Outra importante contribuicdo foi trazer evidéncias que a dispersédo das

espécies de Piper para a Africa foi a partir do Pacifico Sul.
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3 METODOLOGIA

As viagens a campo foram realizadas entre Agosto/2017 a Janeiro/2021 em
vinte e seis areas: Chapada do Araripe (CE), FLONA Nisia Floresta (RN), Goianinha
(RN), Mata da Estrela (RN), Parque Estadual de Pipa (RN), Parque Municipal das
Dunas (RN), Parque Estadual Mata do Pau Ferro (PB), Mata do Padre (PB), Jardim
Botanico de Jodo Pessoa (PB), Reserva Biolégica de Guaribas (PB), Bezerros (PE),
Mata do Estado (PE), Vicéncia (PE), Usina Séo José (PE), Aldeia (PE), Estacdo
Ecolégica de Tapacura (PE), Jardim Botanico do Recife (PE), Bonito (PE), Brejo da
Madre de Deus (PE), Usina Trapiche (PE), RPPN Serra do Urubu (PE), Ibateguara
(AL), CEPEC (BA), lInéus (BA), RPPN Serra do Teimoso (BA) e FLONA do Rio Preto
(ES). A maioria dessas areas compreendeu a area de estudo do primeiro artigo
dessa tese (Apéndice A).

O material coletado em campo foi tratado de acordo com as técnicas usuais
em botanica (PEIXOTO; MAIA, 2013) e posteriormente depositado no Herbario UFP,
E suas duplicatas seréo distribuidas para as colecées do ALCB, JPB, SPF e dentre
outras de importancia nacional.

Os estudos morfologicos consistiram na analise das amostras coletadas nas
expedicbes de campo, além dos espécimes depositados nos herbéarios: ALCB,
BHCB, CEPEC, EAC, EAN, HB, HCDAL, HRB, HST** (Herbario Sérgio Tavares,
Departamento de Engenharia Florestal, UFRPE), HUVA, IPA, JPB, MAC, MBML,
MOSS*, MUFAL** (Herbario do Museu da Universidade Federal de Alagoas),
PEUFR, R, RB, RN, SAMES, SP, SPF, UFP, UFRN e VIES (acrénimos segundo
Thiers, 2021). A colecdo marcada com um asterisco foi revisada apenas por
fotografias e com dois asteriscos ndo estdo indexadas.

A identificacdo das amostras foi realizada através das bibliografias especificas
(YUNCKER, 1972; 1973; CALLEJAS, 1986; TEBBS, 1989a; 1990; 1993b). Uma
vasta consulta as bases de dados disponiveis on line foi realizada, com o intuito de
consultar materiais tipos, coletas provenientes da area de estudo, bem como

analisar os protélogos dos nomes registrados nesse trabalho: Global Plants (2021),
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REFLORA- Virtual Herbarium (2021), Species Link (CRIA, 2021), e colecbes dos
seguintes herbéarios: B (BERLIN HERBARIUM, 2021), BM (NATURAL HISTORY
MUSEUM, 2021), F (THE FIELD MUSEUM, 2021), G (CATALOGUE DES
HERBIERS DE GENEVE, 2021), K (ROYAL BOTANICAL GARDENS, 2021), MO
(TROPICOS, 2021), NY (THE NEW YORK BOTANICAL GARDEN, 2021), P (MNHN,
2021), U (BIOPORTAL, 2021) e US (THE SMITHSONINAN HERBARIUM, 2021).
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Following the studies of Piperaceae in Northeastern Brazil, we located names which
must have a type desighated, among them Piper consanguineum. We revised the
synonyms, besides protologues and bibliographies where names have been cited. A
neotype has been designated for Piper consanguineum Kunth ex Steud. and a
lectotype for Piper surinamense C. DC., nevertheless, a syntype has been excluded
from this name.
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Linnaeus (1753) proposed of the first valid species of Piper (1753: 28), and
several taxonomic studies and classifications about this genus have been published
so far as cited here. Kunth (1839) considered six genera according to vegetative and
reproductive characters, among them Steffensia Kunth (1839: 609). Nevertheless,
Steffensia Kunth is a homonym posterior of Steffensia Goppert (1836: 269) and it is
considered an illegitimate name (Turland et al. 2018). Kunth (1839) proposed new
combinations and published new taxa under Stenffesia, among them “Steffensia
consanguinea Kunth” (1839: 623) which the name “Piper consanguineum Kunth olim”
was considered by him as a synonym (Kunth 1839) but it has never been published
earlier by himself (e.g.: Kunth 1815, 1822, 1825). Then, during the taxonomic study
of Piper from northeastern of Brazil, we detected among other things that this name
lacks a type designated. Therefore, the aim of this work was to update some

nomenclatural recommendations as suggested by Turland et al. (2018).

Typifications

Piper consanguineum Kunth ex Steudel (1841: 340). Steffensia consanguinea Kunth
(1839: 623), nom. illeg. Piper consanguineum Kunth (1839: 623), pro syn. Artanthe
consanguinea Miquel (1843: 529), non Chavica consanguinea Miquel (1843: 232),
nec Ottonia consanguinea C. Presl (1851: 230). Type:—GUYANA GALLICA
[FRENCH GUYANA]. Poiteau s/n (B, probably destroyed). Neotype (designated
here):—GUYANE FRANCAISE: Région de I'Inini, Mount Atachi Bacca, 15 January

1989, fl. fr.,, J.J. de Granville et al. 10676 (U barcode 0116678 [digital image!];


https://www.ipni.org/a/25074-1

36

isoneotypes: CAY not seen - N° 38702 barcode CAY020477, US N° 3190653

barcode 00633847 [digital image!]). Figure 1.

= Artanthe leprieurii Miquel (1843: 525). Piper leprieurii (Miquel 1843: 525) Pulle
(1906: 141). Type:—FRENCH GUYANA: s. |., 1839, M. Leprieur s/n (holotype: G
barcode G00390289 [digital image!]; isotypes: G-DC barcode G00206078 [digital

image!], U barcode U0005573 [digital image!]).

= Piper surinamense C. de Candolle (1869: 296). Lectotype (designated here).—
SURINAM. Hostmann 1275 (G- BOIS barcode G00415830 [digital image!];
isolectotypes: K barcode 000323930 [digital image!], 0003239301 [digital image!]; G
barcode G00390287 [digital image!], G0O0390288 [digital image!] - F Neg. 8427
[digital image!]; GH barcode GH00005874 [digital image!], NY barcode 04136870
[digital image!]; P barcode P 01984220 [digital image!], P 01984223 [digital image!];
U barcode U 0119477 [digital image!]. Syntypes remaning: [BRAZIL: Amazonas]:
Barra, X11.1850 - 111.1851, R. Spruce 1346 (K barcodes K000323925 [digital image!],
K000323924 [digital image!], K0O00323923 [digital image!], P barcode P 01984188
[digital image!]), W barcode W-1889-0269619 [digital image!], (possible isosyntype)
NY barcode 01421828 [digital image!]). [BRAZIL: Amazonas]: Rio Aripecurq,
XI1.1849, R. Spruce 574 (K barcode K000323926 [digital image!]; P barcode P
01984187 [digital image!]). GUYANA GALLICA [FRENCH GUYANA]: s. I, VIII.1856,

P.A. Sagot 537 (K barcode K000323929 [digital image!]; G not seen, P barcodes P



37

01984211 [digital image!], P 01984214 [digital image!], P 01984221 [digital image!], P

01984222 [digital image!]). Syntypus relictus excl. Figure 2.

Notes: Kunth (1839) recognized “Steffensia consanguinea Kunth” as indicated
before and the name “Piper consanguineum Kunth olim” was accepted by himself as
synonym. So, this name was merely cited as a synonym as pointed by the ICN Art.
36.1 (b) (Turland et al. 2018). Steudel (1841) indicated “Steffensia consanguinea
Kunth” as synonym of “Piper consanguineum”, as well as other names published
previously by Kunth under Steffensia Kunth. According to ICN Art. 35.2- Example 5
(Turland et al. 2018), we could consider Steudel (1841) as the responsible for the
combination made as cited by IPNI (2020). However, following the ICN Art. 6.14-
Example 18 (Turland et al. 2018), Piper consanguineum was also validly published
by Steudel (1841) and then, the authorship should be assigned to him too.

Kunth (1839) cited only the collection “Poiteau” in the description of “Steffensia
consanguinea Kunth”, with no herbarium and collector number. Stafleu & Cowan
(1979) mentioned that the collections and type materials studied by Kunth are mainly
at B, and Candolle (1869) and Trelease & Yuncker (1950) analyzed a specimen of
Piper consanguineum collected by Poiteau (B). However, this name was not
lectotypified by them at that moment as became mandatory by ICN Art. 7.11 (Turland
et al. 2018) or Prado et al. (2015). In addition, Gorts-van Rijn (2007) cited the original
material of P. consanguineum as “Poiteau s.n. (holotype G-DEL, isotype U)”, but no

specimen with this specification was located so far on databases of cited herbaria. In
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addition, he did not designate a lectotype, following the ICN Art. 7.11 (Turland et al.
2018).

After searching online databases and consulting curators at B, G, P and U
herbaria and other collections, no original material of this name was located.
Probably, the specimen at B was destroyed in WWII (Merrill 1943) and no duplicates
were located yet, which makes necessary to designate a neotype, according to ICN
Art. 9.16 (Turland et al. 2018).

“J.J. de Granville et al. 10676” (Fig. 1) was chosen and designated as neotype
here, because it has reproductive organs well preserved and duplicates distributed at
U, US and CAY, later one with no online image available (Herbier de Guyane 2020).
Besides that, on the labels of the studied samples, it is registered that duplicates
were also distributed to B, NY and P. However, none was found in their database or
located by curators of these collections.

Artanthe leprieuri was described by Miquel (1843) and he mentioned a single
collection “Leprieur! in Herb. De Less.”. Trelease & Yuncker (1950) cited the holotype
of this name as “Leprieur s.n. (U, type of Artanthe leprieurii)”. Nevertheless, Gorts-
van Rijn (2007) correctly referenced the original material “Leprieur s.n. (holotype G-
DEL, isotype U)”, following Stafleu & Cowan (1979) and MNHN (2013). Despite two
specimens allocated at G, the sheet from the De Lessert herbarium is clearly labelled
and it is not necessary to designate a lectotype.

Piper surinamense was described based on syntypes “In Caripi juxta Para
(Spruce, n. 121! in h. Kew.), Barra (Spruce, 574! et 1346! in h. Francovil.), Guyana

gallica (Sagot, n. 537! in h. Kew), Surinam (Hostmann, n. 1275! in h. Kew. et Boiss.)”.
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Following the ICN Art. 9.12 (Turland et al. 2018), a lectotype must be chosen among
the original materials cited by the author's name. The exsiccate “G barcode
G00415830” (Fig. 2) is from the Boisser herbarium and is labeled with C. de
Candolle’s handwriting, as well as the gathering “Hostmann 1275” contains well
preserved organs from this species.

Nevertheless, the P. surinamense samples indicated as syntype are a mixture
of two distinct species, and the diagnosis published by Candolle (1869) has
information related to both. The collections Hostmann 1275, Sagot 537 and Spruce
574 and 1346 represent the morphological characters accepted to Piper
consanguineum (sensu Kunth 1839). Spruce 121 represents clearly a distinct taxon
and matches morphologically to the original description of Piper piresii Yuncker
(1966: 13). In addition, “Spruce 121” is also mentioned by Yuncker as one of the

paratype of P. piresii (Yuncker 1966).
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Figure 1: Neotype of Piper consanguineum Steud. (U barcode 0116678). Image by

National Herbarium Netherland (U), reproduced with permission.
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Figure 2: Lectotype of Piper surinamense C. DC. (G barcode G00415830). Image by

Conservatoire et Jardin botaniques de la Ville de Geneve Herbarium (G), reproduced

with permission.
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4.2 ARTIGO 2 — LECTOTYPIFICATION AND A NEW SYNONYM OF

NAMES OF Piper L. (PIPERACEAE)

Capitulo adequado as normas da Novon.
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Abstract

Piper L. is one the most diverse genera of Angiosperms, with more than 5,700
published names. Following the studies of Piperaceae in Northeastern Brazil, we
located names which must have a type designated and we detected a possible
synonym. We visited herbaria in Brazil as well as consulted important collections
online, besides protologues and bibliographies where names have been cited. We
propose a new synonym for Piper ilheusense Yunck. and a lectotype has been
designated for Piper limai Yunck.

Keywords Nomenclature; Northeastern of Brazil; Piperoideae; Yuncker

Introduction

Piper L. is a pantropical genus with a high diversity in Neotropical region
(Quijano-Abril et al. 2006). It is one the most diverse genera of Angiosperms
(Stevens 2001; Foward 2004) and has more than 5,700 published names (IPNI 2020;
The Plant List 2020).

Kunth (1839) was one of the first botanist to look over Piper. He proposed
distinct genera according to vegetative and reproductive characters, and later, these
groups were recognized under a natural arrangement in Piper (Jaramillo et al. 2008).
Several proposals of classification and new taxa have been published along the
years (e.g.: Miquel 1843; Candolle 1869; Trelease & Yuncker 1950; Callejas 1986;
Tebbs 1989). T.G. Yuncker was an important expert of Piperaceae from the New
World and published more than 150 new taxa (Yuncker 1966, 1972, 1973, 1974). A

few taxonomic surveys were carried out with Brazilian species, especially with
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analysis of original material and designated types following the rules of International

Code of Nomenclature of algae, fungi and plants -ICN- (Turland et al. 2018).

Recently, we found a name of Piper from Brazil with no appropriate type
designated and two names proposed as new synonyms. Therefore, the aim of this

work was to update some nomenclatural recommendations.

Materials and methods

This study is based on personal examination of herbarium specimens from 26
institutions in Brazil (which are annotated with an exclamation mark in results and
discussion): ALCB, BHCB, BHZB, CEPEC, EAC, EAN, HB, HCDAL, HRB, HST
(Herbarium Sérgio Tavares, Department of Forest Engineering, UFRPE), HUVA, IPA,
JPB, MAC, MBML, MUFAL (Herbarium of the Museum of Universidade Federal de
Alagoas), PEUFR, R, RB, RN, SAMES, SP, SPF, UFP, UFRN, and VIES (acronyms
following Thiers 2020). Other collections were studied from the following databases:
Global Plants (2020), REFLORA- Virtual Herbarium (2020), Species Link (CRIA
2020), collections at F (The Field Museum 2020), G (Catalogue des herbiers de
Geneéve 2020), NY (The New York Botanical Garden 2020) and US (The
Smithsonian Herbarium 2020). Vouchers from these collections are annotated as

“[digital image!]”.

Results and discussion
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Piper ilheusense Yuncker, Bol. Inst. Bot. (S&o Paulo) 3: 101. 1966. Type: BRAZIL.
Bahia: Ilhéus, Ribeirdo da Fortuna, 22.V1.1944, H.P. Velloso 991 (holotype: R N°
41444 barcode R00004144! [2 sheets]; isotype: NY barcode NY00251381 [digital

image!]). Figure 1 A-C.

= Piper taperanum Yuncker, Bol. Inst. Bot. (S&do Paulo) 3: 126. 1966. Type: BRAZIL.
Pernambuco: Tapera, 5.111.1936, D. Bento Pickel 4120 (holotype: US N° 1593612
barcode US00107200 [digital image!]); isotypes: ILL barcode ILLO0008850 [digital

image!], IPA N° 3655!, NY barcode 00557295 [digital image!]), syn. nov.

Notes: Yuncker (1966) described Piper ilheusense based on a single
gathering “H.P. Velloso 991 (R, type)” which is now mounted on two separate sheets
with a single label and kept together. They correspond to the image published by him
in the protologue (Fig. 1 A-C).

Piper taperanum was also described by Yuncker (1966) and distinguished
from the P. ilheusense by him mainly by the shape of the leaf blade. Type specimens
of both names were carefully analyzed as well as specimens from several Brazilian
herbaria and none of the taxonomic characters used by Yuncker (1966) were

informative enough to keep them as distinct species.

Piper limai Yuncker, Bol. Inst. Bot. (S&o Paulo) 3: 49. 1966. Type: BRAZIL. Alagoas:

Coldnia Leopoldina, Engenho Séo Sebastido, 2.1X.1957, A. Lima 3 (holotype: IPA
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[missing sample]; lectotype (designated here): NY barcode NY00251436 [digital

image!]). Figure 2 A-B.

Notes: Piper limai was described based on a single collection and was cited
by Yuncker (1966) as “A. Lima 3 (IPA, type)”. The herbarium indicated on the
protologue was visited but no specimen was found. The curator of IPA herbarium,
Dra. Rita Pereira (pers. com.), confirmed that no record of this sample is available at
the herbarium.

A sheet of this collection was a long time ago incorporated at NY Herbaria and
the label information corresponds to the protologue published by Yuncker (1966). It is
known that many of the original material and specimens studied by Yuncker were
incorporated at NY collection by mutual agreement of the original herbaria (Meurer-
Grimes 1989; Holmgren et al. 1996). It is possible that the sample analyzed by
Yuncker was sent by IPA to him which at that moment had Dardano de Andrade
Lima, collector of the specimen, as the Herbarium Keeper. Furthermore, the image
published as holotype by Yuncker (1966) corresponds sharply to the sheet at NY
(Fig. 2 A-B). We believe that Yuncker got the sample from D. Lima. Then, he studied,
photographed and published the new species. After his death, the sample was
incorporated at NY herbarium collection as several other samples (Meurer-Grimes
1989). So, we regard “A. Lima 3 (IPA)” as a missing sample, and following to ICN Art.
9.11 (Turland et al. 2018), a lectotype must be designated, as we do here.

It is also important to stress out that A. Lima 57-2785 is a collection deposited

at IPA and preserved as type collection, with a holotype label. This voucher is a
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specimen of P. limai which was collected in the same locality of original material.
Nevertheless, the date as well as the collector number do not match to the
protologue and the image provided by Yuncker (1966). So, the exsiccatae “A. Lima
57-2785 (IPA)” is here confirmed that is not a nomenclatural type as indicated by the

herbarium.
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Figure 1: A. Image of holotype by Yuncker (1966). B-C. Holotype of Piper ilheusense
Yunck. (R barcode R00004144), by Museu Nacional Herbarium (R). B. Image

reproduced with permission.




Figure 2: A. Image of holotype by Yuncker (1966). B. Lectotype of Piper limai
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Yuncker (NY barcode NY00251436), image by The New York Botanical Garden
Herbarium (NY). The red rectangle, without labels, shows similarity of the specimen
with the image of holotype published by Yuncker (1966). B. Image reproduced with

permission.



4.3 ARTIGO 3 — A DESCOBERTA DE Piper aulacospermum
CALLEJAS NA AMAZONIA BRASILEIRA

Capitulo adequado as normas da Acta Amazonica.
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ABSTRACT

Piper subg. Ottonia comprises a group ca. 30 species, and the major diversity is the
Atlantic and Amazon forest. During the study of specimens of Piper subg. Ottonia in
Brazilian herbaria, and review of online collections, we found two collections of Piper
aulacospermum from Amazonas state, Brazil, and this is a new record for this
country. This species was restricted to Guyana Shield, with few records in Guiana,
Guiana French, and Suriname. An extensive survey of specimens was conducted in
national and international databases; however, a few vouchers were found. We
provided morphological characters, geographic distribution, habitat, conservation
status, as an illustration.

KEYWORDS: Amazon basin, Brazil, Guyana Shield, new record, Ottonia

REsSumMO

Piper subg. Ottonia compreende um grupo com cerca de 30 taxons, e a maior
diversidade encontra-se na Floresta Atlantica e Amazonica. Ao longo do
levantamento das amostras de Piper subg. Ottonia em cole¢cdes botanicas
brasileiras, e analise de cole¢bes on line, foram localizadas duas coletas de P.
aulacospermum provenientes do estado do Amazonas, Brasil, e esse é o primeiro

registro para o pais. Essa espécie era restrita ao escudo das Guianas e com poucos



60

registros disponiveis na Guiana, Guiana Francesa e Suriname. Um intenso estudo
dos espécimes foi realizado nas bases de dados nacionais e internacionais,
entretanto, poucos exemplares foram encontrados. NOs trazemos informacdes
morfolégicas dessa espécie, distribuicdo geografica, habitat, status de conservacao,
bem como ilustragdes.

PALAVRAS-CHAVE: Bacia Amazobnica, Brasil, Escudo das Guianas, novo registro,

Ottonia

INTRODUCAO

Piper L. possui cerca 2000 espécies e elevada diversidade na regido
Neotropical, que abriga expressivos centros de diversidade, dentre eles o Andes e a
Amazoénia com aproximadamente 300 espécies cada (Jaramillo e Manos 2001;
Quijano-Abril et al. 2006). O género foi considerado monofilético desde os primeiros
estudos filogenéticos, e no trabalho de Jaramillo et al. (2008) foram reconhecidos
dez clados em Piper que podem ser diferenciados por caracteres vegetativos e
reprodutivos (Jaramillo e Manos 2001; Martinez et al. 2015).

Dentre os clados de Piper, o agrupamento denominado de Ottonia se destaca
pela sua distribuicdo geografica e caracteres morfolégicos quando comparados aos
demais que emergem no género (Callejas 1986). Ottonia foi descrito pela primeira
vez como género por Sprengel (1820) - Ottonia anisum Spreng., fundamentando-se
nas inflorescéncias em racemo e na presenca de quatro estames e quatro estigmas.
Kunth (1839) concordou com o conceito de Sprengel (1820) e acrescentou outros

caracteres, tais como: folhas peninérveas, inflorescéncias em espiga ou racemo,
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bractéolas sacado-galeadas e frutos sulcados. Callejas (1986) ao realizar a revisdo
do grupo, considerou Ottonia como um subgénero de Piper, utilizando uma
delimitacdo similar a de Kunth (1839) e que posteriormente foi corroborada nos
estudos filogenéticos como um grupo natural (Jaramillo e Manos 2001; Jaramillo et
al. 2008). Porém, vale salientar que em estudos posteriores, o conceito morfolégico
desse grupo foi ampliado, incluindo bractéolas cuculadas (Gorts-van Rijn e Callejas
2005; Carvalho-Silva et al. 2015).

Atualmente, s@o reconhecidas cerca de 30 espécies no agrupamento Ottonia
que estéo distribuidas desde a Costa Rica e Panama até o Sul do Brasil, Argentina e
Paraguai (Callejas 1986; Zanotti e Keller 2017; Flora do Brasil 2020 em construcao).
A maior diversidade, no entanto, € encontrada no Brasil jA que apenas duas
espécies ndo estdo presentes no pais: Piper darienense C. DC. que ocorre desde a
Costa Rica até a Colémbia; e Piper aulacospermum Callejas na regido das Guianas
(Callejas 1986; Gorts-van Rijn 2007; Flora do Brasil 2020 em construcao). Entre as
espécies ocorrentes no Brasil, cinco delas sdo endémicas da Amazoénia, outras 13
da Floresta Atlantica, e o restante é disjunta entre esses dois dominios das quais
poucas também estdo registradas no Cerrado (Callejas 1986, Flora do Brasil 2020
em construgao).

Durante o levantamento dos taxons do grupo Ottonia nos herbarios
brasileiros, detectamos um novo registro para a flora brasileira. O principal objetivo
desse trabalho foi de contribuir com o conhecimento dessa espécie com informacdes
morfologicas, ilustracdo, comentarios taxondmicos, distribuicdo geogréfica, habitat e

status informal de conservagéo.



62

MATERIAIS E METODOS

Neste estudo, analisamos amostras de 26 herbarios brasileiros cujos
acronimos citados ao longo do texto segue Thiers (2021, continuamente atualizado).
Diversas bases de dados e imagens digitais de espécimes, incluindo materiais-tipo,
foram consultados on line: Global Plants (2021), REFLORA- Virtual Hebarium
(2021), Species Link (CRIA 2021), as cole¢cdes de CAY (Herbier IRD de Guyane
2021), F (The Field Museum 2021), MO (Missouri Botanical Garden 2021), NY (The
New York Botanical Garden 2021), P (Muséum National d’Histoire Naturelle 2021), U
(Bioportal 2021) and US (National Museum of Natural History 2021). Cerca de 4.000
espécimes de Piper foram examinados nos herbarios brasileiros (pessoalmente) e
mais de 25.000 foram estudadas atraves de imagens.

A maior parte das amostras citadas no material examinado foram analisadas
por imagem digitalizada, proveniente das bases de dados consultadas ou por
fotografias e sdo acompanhadas apenas pelo acrbnimo do herbario. J4 os
espécimes estudados pessoalmente sdo acompanhados por uma exclamacéao (!) no
qual a descricado apresentada aqui foi realizada. Aqueles citados na literatura ou que
constam em alguma base de dados, mas ndo puderam ser checados com uma
imagem (fotografia ou imagem digital) estdo indicados como “néo visto”, ou quando
nao foi localizado, apds ampla busca nos acervos, como “nao encontrado”. A
terminologia seguiu Harris & Harris (2001) para a morfologia geral e Ellis (2009) para

arquitetura foliar.



63

A ferramenta do GeoCAT (Bachman et al. 2011) juntamente com o critério da
IUCN (2019) foram utilizados para indicar informalmente o status de conservacao da
espécie. O GeoCAT foi aplicado com os valores padrées da IUCN para analise de

extensdo de ocorréncia (EOQO) e area de ocupacao (AOO).

RESULTADOS

Tratamento Taxondmico

Piper aulacospermum Callejas, Blumea 50: 367. 2005. Tipo: Guiana Francesa, near
Sadil, la Fumée Mt, 21.V.1986 (fr.), S. A. Mori & T. D. Pennington 18087 (Hol6tipo:

NY; Isétipos: CAY néo visto, HUA). Fig. 1, 2.

Arbustos ca. 1 m alt, terricolas, pontuacdes translicidas, amareladas, marrons,
inconspicuas presentes; entrends cilindricos, estriados quando desidratados, glabros
a pubérulos, pontuacgdes transllicidas a amareladas. Bainha do peciolo até 0,1 cm
compr., glabras a pubérulas, pontuacbes amareladas. Peciolo 0,8-1,6 (-2,4) cm
compr., glabro a pubérulo, pontuacdes amareladas. Lamina foliar (18-) 20-24,6
(27,6) x (5,5-) 6-7,2 (-7,8) cm, oblonga, base simétrica, decurrente a cuneada, apice
0,9-1,3 (-2,4) cm compr., acuminado; glabra em ambas as faces, pontuacbes
translicidas; venacéo pinada, broquidodroma, 10-12 pares de nervuras secundarias
dispostas ao longo da nervura primaria, nervuras na face abaxial glabras a

pubérulas. Inflorescéncia 3-5,4 cm compr., ereta; pedunculo 0,8-1 cm compr.,
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pubérulo, pontuacdes amareladas a marrons; espigas (2)3,4-4,4 cm compr., ca. 0,25
cm diam. na floracéo, 0,6-0,8 cm diam. na frutificagéo; raque fimbriada, pontuagbes
amarelas; bractéolas ca. 1-0,7 x 0,5-0,8 x 0,2-0,25 mm (comprimento x largura x
espessura), deltoides a cuculadas, glabras, pontuacdes translicidas, sésseis; flores
laxas, 4-estigmas, sésseis, estames nao vistos. Frutos 2,5-3 x 2,5-3 x 1-1,5 mm
(compr. x larg. x didam.), umbonados, glabros, pontuacdes amarelas, conspicuas no
apice e inconspicuas nas laterais do fruto, 4-sulcados quando desidratados, glabros,

estigmas persistentes. Sementes nao vistas.

Material examinado: Brasil, Amazonas: Careiro, Estrada Manaus-Porto Velho,
19.VII.1972 (fr.), M. F. da Silva et al. 937 (INPA, RB!); Estrada Castanho- Tupun4,
9.VII.1972 (fr.), M. F. da Silva et al. 190 (INPA).

Material adicional examinado: Guiana, Upper Takutu-Upper Essequibo:
[Konashen Indian Reserve], Acarai Montains, 1.111.1994, T.W. Henkel et al. 4881 (U,
US nao visto); ibdem, 30.VIII.1998 (fr.), D. Clarke et al. 7237 (U, US); Kamoa
Mountain, 12.X1.1996 (fr.), D. Clarke 3144 (U, US). Guiana Francesa, Saul: La
Fumée Mountain, 26.111.1983 (fr.), S.A. Mori et al. 15399 (CAY ndéo visto, NY);
ibidem, 2.1V.1983 (fr.), S.A. Mori & J. Pipoly 15491 (NY); ibidem, 13.1X.1982 (fr.),
S.A. Mori et al. 14919 (NY); ibidem, 6-7.VI11.1987 (fl.), N. Marshall 138 (CAY né&o
visto, NY); [Maripasoula]: Montange Bellevue de [I'lnini, 27.VIII.1985 (fr.), J.J.
Granville et al. 7874 (CAY n3o visto, U); Saint-Elie, Piste de Sta. Elie, 4.11.1984 (fr.),
H. de Foresta 504 (CAY nao visto, U); [Camopi]: [Parc Amazonien de Guyane], 40

km au nord de Camopi, 8.X11.1983 (fr.), C. Feuillet 1211 (CAY nao visto, P, U); Rive
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gauche du Yaroupi, 12.IV.1970 (fr.), J.J. Granville 339 (P); [Sinnamary]: Crique
Grégoire, 22.111.1972 (fl. fr.), J.J. Granville B 4359 (CAY ndo visto, P, U); Suriname,
[Brokopondo]: Brokopondo District, 8 km ESE of village Brownsweg, 1.1V.1965, J.
van Donselaar 2298 (U). [Sipaliwini]: [Eilerts da Haan Nature Preserve], Zuid river,
19.1X.1963 (fr.), H.S. Irwin et al. 55868 (NY).

Piper aulacospermum € facilmente diferenciada das demais espécies de
Piper sect. Ottonia por apresentar laminas foliares oblongas e de &pice acuminado
que pode atingir até cerca de 1 cm de comprimento, além de possuir espigas
pequenas [(2-)3,4-4,4 cm]. Parte das amostras analisadas por imagens estavam
identificadas erroneamente como Piper bartlingianum, P. piscatorum ou apenas a
nivel genérico. Podemos diferencia-la de P. bartliginaum pelo formato (oblongo vs.
ovado a lanceolado) e apice da lamina foliar (acuminado vs. agudo), bem como o
tamanho da espiga [(2)3,4-4,4 cm vs. (4)8-14 cm] e formato do fruto (umbonado vs.
elipsoides). Ja de P. piscatorum, pelo formato (oblongo vs. ovado a lanceolado),
apice (acuminado vs. agudo) e base (simétrica e decurrente a cuneada vs. simétrica
ou assimétrica, aguda a obtusa) da lamina foliar (Tabela 1).

Distribuicdo e habitat— Na Amazobnia brasileira, a espécie foi encontrada
em vegetacao de floresta de “terra firme” (M.F. da Silva et al. 937) e “capoeira” (M.F.
da Silva et al. 190). Estas duas amostras sao reportadas as margens da BR 348
(Manaus- Porto Velho), sendo os unicos registros de P. aulacospermum para o
Brasil. A altitude desse trecho varia entre 20 e 40 m com diversos cursos d’agua nas

proximidades.
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Status informal de conservacdo— NGs avaliamos a extensdo de ocorréncia
(EOO) e area de ocupacédo (AOO) antes e depois do nosso novo registro. Houve um
incremento significativo na extensao e area de ocorréncia da espécie, sendo assim
foi classificada como Nao Preocupante- LC (Bl). Sdo conhecidas apenas onze

localidades de ocorréncia, no qual parte delas compreende &reas de conservacao.

DISCUSSAO

Apesar da vasta busca em cole¢Bes cientificas e centenas de amostras de
Piper analisadas, poucos registros foram encontrados para P. aulacospermum.
Dezesseis coletas foram localizadas nas cole¢des consultadas e essas amostras
representam 12 localidades. A maioria dos registros € proveniente da Guiana
Francesa, da Unidade de Conservacdo Parc Amazonien de Guyane ou em areas
adjacentes. No Suriname, as duas Unicas coletas sdo da década de 1960 e, foram,
possivelmente, realizadas no limite ou proximidade de uma unidade de conservacao:
Brownsberg Nature Park (Donselaar 2298), este que possui em seu entorno areas
quilombolas (Oliveira 2014); Eilerts da Haan Nature Preserve (Irwin et al. 55868). J&
na Guiana, foram localizadas as coletas mais recentes de P. aulacospermum, em
uma area montanhosa inserida na Terra Indigena Konashen, na fronteira com o
Brasil nos estados de Roraima e Para onde possivelmente também ocorrem.

Gorts-van Rijn (2007) mencionou a ocorréncia da espécie em areas de
florestas ndo inundaveis de 200 a 450 m de altitude, algo similar ao que ja havia sido
reportado no protélogo da espécie (Gorts-van Rijn & Callejas 2005). Contudo, a

analise dos materiais mostrou que a espécie esta presente em altitude superior na
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Guiana, entre 600 e 800 m (D. Clarke et al. 7237, T.W. Henkel et al. 4881), bem
como em areas areas de terras baixas de até 50 m de altitude, ampliando assim o
tipo de habitat em que a espécie ocorre.

No Brasil, as duas coletas conhecidas foram realizadas h& cerca de 50 anos
as margens da rodovia BR-348 que liga Manaus (AM) a Porto Velho (RO). O periodo
da coleta coincide com um empreendimento de grande porte, a construcdo da
rodovia que teve inicio em 1969 e foi inaugurada em 1976 (Fearnside & Graca
2009). A coletora das amostras, Marlene Freitas da Silva, realizou inumeras
expedicdes na regido Amazonica ao longo dos anos (Rodriguez 2006). Uma vasta
colecao de espécies coletadas ao longo da BR 348 no periodo de 7 de julho a 21 de
julho de 1972 encontra-se depositada no herbario INPA, juntamente com as

amostras de P. aulacospermum (CRIA 2020).
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Figura 1: A-F. Piper aulacospermum Callejas (M. F. da Silva et al. 937, RB). A. Ramo

fertil. B-C. Detalhe do padrdo de venacdo. D. Detalhe da espiga em frutificagéo. E.

Detalhe da bractéola. F. Detalhe do fruto.
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Figura 2: Registros confirmados de Piper aulacospermum Callejas. A-B. Pontos em
azul representam as ocorréncias ja registradas em literatura (Gorts-van Rijn 2007), e
em vermelho os novos registros no estado do Amazonas- Brasil. Legenda: BRA:
Brasil; GUY: Guiana; GFR: Guiana Francesa; SUR: Suriname; VEN: Venezuela. AM:

Amazonas; AP: Amapa; PA: Par4; RR: Roraima.
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Tabela 1: Espécies mais proximas morfologicamente de P. aulacospermum Callejas.

73

P. aulacospermum

P. bartlingianum

P. piscattorum

Lamina foliar (tamanho)

(18) 20-24,6 (27,6) X (5,5) 67,2
(7,8)

(14-)15.6-21(-27) X (4,5-)5.5-9.5(-
10.5)

(8.5-)10-15(-18) x (2.1)3.6-6.3(-
7.5)

Lamina foliar (formato)

Oblonga

Ovada a lanceolada

Ovada a lanceolada

Lamina foliar (base)

Decorrente a cuneada, simétrica

Aguda a obtusa, simétrica

Aguda a obtusa, Simétrica ou

assimeétrica
Lamina foliar (4pice) Acuminado Agudo Agudo
Tamanho da espiga (compr.) (2)3,4-4,4 cm (4-)8-14 cm 2.6-4.1(-5.3) cm

Raque

Fimbriada durante toda a
fenofase

Fimbriada durante toda a
fenofase

Raque glabra na floragéo e
fimbriada na frutificacao

Bractéola

Cuculada, séssil

Sacado-galeada, curto-peltada

Sacado-galeada, séssil a
pedicelada na frutificacédo

Frutos (formato)

Umbonado, 4-sulcado

Elipsoides, 4-sulcados

Umbonado, 4-sulcado

Frutos (compr. x larg. x alt.)

2,5-3x2,5-3x1-1,5mm

2-3x1-15x1-15

15x1x1mm
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5 CONSIDERACOES FINAIS

Diante das pesquisas realizadas ao longo desses quatro anos com foco no
Nordeste oriental, n0s trouxemos novos registros para os estados de Alagoas, Ceara
e Pernambuco, bem como uma nova ocorréncia na regido Nordeste. Iniciamos esse
estudo com 38 nomes e finalizamos com 33 taxons. Essa diferenca no niumero de
taxons registrados no final desse trabalho pode ser devido a alguns fatores: 1- a
erros de identificagdo nas cole¢Bes botanicas; 2- a equivocos de citacdo de nomes
(ex.: Piper bartlingianum).

Os erros de identificacdo nas amostras depositadas nos herbarios podem ter
causas diversas. Desde aos poucos estudos floristicos-regionais realizados na
regido Nordeste o que faz com que as pessoas utilizem trabalhos antigos para a
determinacdo desses espécimes que por vezes o processo de identificacdo é dificil
para quem nao conhece o grupo (ex: Yuncker 1972, 1973). Além disso, Piper, assim
como Piperaceae no geral possui estruturas florais de pequeno tamanho o que
também pode se tornar um fator limitante para a determinacdo correta de um taxon.
E por fim, alguns caracteres como densidade e localizacdo dos tricomas sdo ainda
muito utilizados na delimitacdo de espécies e variedades, o que pode gerar muitos
equivocos. Nd@o sO equivocos, mas nos levar a questionar se de fato esses
caracteres sdo diagnosticos para delimitar esses taxons e até promover estudos
futuros utilizando outras ferramentas além da macromorfologia.

J& foi reportado por alguns autores que o Planalto do Ibiapaba e algumas
areas de florestas montanas do Ceara possuem registro de espécies “amazébnicas”,
0 que pode ser uma evidéncia de que no passado essa floresta se estendeu até a
regido. Aqui nés registramos duas espécies que até entdo eram restritas para o
dominio Amazobnico (P. consanguineum e P. nematanthera), encontradas no
Planalto de Ibiapaba, e que ajudam a confirmar a hipotese citada anteriormente.

Apesar de haver inidmeros herbéarios de importancia mundial com suas
colecdes digitalizadas e imagens de altissima qualidade, ha uma limitacdo em
desenvolver esses trabalhos apenas por imagens devido a delimitagcdo de espécies

em Piper (ex.. densidade e tipo de tricomas nas estruturas vegetativas e
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reprodutivas, além do tamanho dessas estruturas), desde uma consulta para

confirmar o registro de um taxon para uma area quanto para trabalhos de cunho
taxondmico e-ou nomenclatural. As imagens digitalizadas ajudam bastante o
trabalho do taxonomista, porém € de extrema importancia a consulta as amostras
fisicas.

Como falado anteriormente, Piper € um dos géneros mais ricos em numeros
de espécies das angiospermas e sua representatividade no Brasil € altissima.
Somando este fato a dificuldade de identificacdo, € comum encontrar centenas de
amostras apenas a nivel genérico nas cole¢bes botanicas. Com isso, ao longo do
trabalho eu pude registrar a ocorréncia de P. aulacospermum no Brasil, amostras
gue foram coletadas na década de 1970 e que estavam indeterminadas. Mas néo
apenas um novo registro, nés constatamos que ha pouca informacdo na literatura
dessa espécie. Apesar da espécie ser categorizada como “Ndo ameacgada” pela sua
grande extensdo de ocorréncia, h& poucos registros da espécie e a maioria deles da

década de 1970-1980 e sem falar no “gap” de coletas.
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Abstract

Brazil is considered one of the richest countries in Piper species in South America, with the genus being considered one
of the most representative of the Brazilian Atlantic Forest. The aim of this study is to improve the knowledge about Piper
in the northeastern region of Brazil, and to this end, we recorded the taxa that occur in the eastern portion of this region.
Collection expeditions were conducted in the study area between August 2017 and July 2019, 21 herbaria were visited, and
other internationally important collections were consulted online. Thirty tree taxa were registered, from which one was
recorded for the northeastern region for the first time (2. nematanthera), besides 11 new records for at least one of the states.
We present a synopsis with comments about morphology. habitat and phenology.

Keywords: Atlantic Forest, disjunct distribution, new records, Piperales, taxonomy

Resumo

O Brasil ¢ considerado um dos paises mais ricos em numero de espécies de Piper da América do Sul, além do género ser
considerado um dos mais representativos da Mata Atlintica brasileira. O objetivo desse estudo é de ampliar o conhecimento
de Piper no Nordeste, e com isso registramos neste trabalho os taxons ocorrentes na porgio oriental dessa regido. Expedigdes
de coleta foram realizadas na drea de estudo entre agosto de 2017 ¢ julho de 2019, ¢ 21 herbdrios foram visitados ¢ outros de
importancia mundial foram consultados on /ine. Trinta ¢ trés tixons foram registrados, no qual um deles ¢ mencionado pela
primeira vez na regido Nordeste (P nematanthera), além de outros 11 novos registros para algum estado. Nos apresentamos
uma sinopse com comentarios sobre caracteres morfologicos, habitat de ocorréncia e fenologia.

Palavras-chave: Distribuigdo disjunta, Mata Atlantica, novos registros. Piperales. taxonomia

Introduction

Piper Linnacus (1753: 28) 1s considered onc of the largest genera within Angiosperms (Stevens 2001, onwards),
with an estimated 2000 species and pantropical distribution (Quijano-Abril 2006). Phylogenetic studies have already
shown the genus to be paraphyletic, with a more comprehensive generic concept being adopted, including other genera
in Piper 5.1. (Manos & Jaramillo 2001, Jaramillo er al. 2008). The currently recognized subgenera are delimited by
morphological characters of the leaves (e.g., venation pattern) and flowers, such as the arrangement of stamens and
bracteoles (Manos & Jaramillo 2001).

Piper species, as well as other Piperaceae Giscke (1792: 123), are common in humid forests (Christenhusz ef
al. 2017). The highest diversity 1s in the Neotropical region, where Brazil presents one of the richest floras in South
America, together with Peru and Ecuador (Callejas 1999, Ledn 2006, Jaramillo er al. 2008). Additionally, the Atlantic
Forest and Amazon phytogeographical domains were pointed out by Manos & Jaramillo (2001) as diversity centers
of the genus, which was confirmed by the Flora of Brazil 2020 (under construction), registering 161 and 187 species.,
respectively.
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Piper taxa are easily recognized by often presenting shrubby habit and branches with prominent nodes. The leaves
are alternate, frequently with asymmetrical insertion of the leaf base and pinnate or palmate venation pattern. The
inflorescence can be a spike or raceme, solitary or not, and axillary, opposite to the leaves or terminal. The flowers are
small, bisexual or unisexual, with two to six stamens and two to four stigmas, sometimes with a developed style. The
fruits are drupes with variable shapes (Yuncker 1972, 1973, Tebbs 1993a).

The most widely known species is black pepper: Piper nigrum Linnaeus (1753: 28), the type species of the genus.
Several taxa have known medicinal uses, such as in the treatment of leishmaniasis (Carmo ef a/. 2012), malaria and
others (Dyer et al. 2004, Gutierrez et al. 2013). Extracts of Piper aduncum Linnaeus (1753: 29) and Piper hispidinervum
Casimir de Candolle (1917: 451), for example, have shown good results when used to control agricultural weeds (Silva
ef al. 2007, Lima et al. 2009).

Miquel (1832, 1843), Candolle (1869), Trelease & Yuncker (1950), Yuncker (1972, 1973). Callejas (1986) and
Tebbs (1989, 1990, 1993b) presented taxonomic trcatments with new taxa and combinations, adopting different
systematic groupings. Miquel (1832) presented the first study of the species known in Brazil in /lora brasiliensis. He
considered six genera subordinated to tribe Piperac Miquel (1843: 45): Artanthe Miquel (1840: 40), Fnckea Kunth
(1839: 590), Otronia Sprengel (1820: 255). Peltobryon Klotzsch ex Miquel (1843: 369), Piper and Pothomorphe
Miquel (1840: 36). Afier more than a century, Yuncker published two studies: “New species of Piperaceae from Brazil”
with 171 new taxa (Yuncker 1966); and “The Piperaceac of Brazil” with a wide taxonomic treatment for the Brazilian
Piperaceae (Yuncker 1972, 1973, 1974). The latter one recognized a total of five genera, including Qttonia, Peperomia
Ruiz & Pavon (1797: 6), Piper, Pothomorphe and Sarcorhachis Trelease (1927: 16). More recent revisionary studies
were conducted by Callgjas (1986), Bornstein (1989) and Tebbs (1989, 1990, 1993b), with both adopting the Piper s.1.
concept.

When considering floristic and taxonomic treatments, there are several publications describing the diversity of
Piperaceae in the Southeast region of Brazil (Ichaso er al. 1977; Carvalho-Okano & Alves 1998: Guimardes & Monteiro
2006; Medeiros & Guimaraes 2007; Carvalho-Silva & Guimaraes 2009; Monteiro & Guimaries 2009; Guimaries &
Carvalho-Silva 2012; Carvalho-Silva et a/. 2013; Sarnaglia-Junior ef al. 2014; Christ et al. 2016). The North and
Northeast regions are much less studied, with notable contribution being the local floras of Pico das Almas, in the state
of Bahia (Callejas 1995), Mirandiba (Silva & Abreu 2009), and Usina Sdo José (Melo et al. 2013) both in the state
of Pernambuco, Ceard (Guimardes & Giordano 2004), Sergipe (Melo & Alves 2015) and Alagoas states (Monteiro &
Guimardes 2020).

With the objective of contributing to the knowledge of Piper in the Northeast of Brazil, we present a synopsis of the
taxa found in the eastern Northeast region. We record information about morphology, geographical distribution, habitat
of occurrence, taxonomic comments when needed, conservation status and uses (when present), besides presenting
photos and illustrations with diagnostic characters.

Material and methods
Study area

The eastern Northeast of Brazil encompasses the states of Ceara (CE), Rio Grande do Norte (RN), Paraiba (PB).
Pernambuco (PE) and Alagoas (AL) (Figure 1). and has recently been the focus of numerous taxonomic and floristic
studies (Sampaio 2013, Santos & Alves 2013, Pereira 2014, Araujo & Barbosa 2015, Gomes-Costa & Alves 2016,
Gomes 2018, Nepomuceno 2018). These studies have shown high richness in the region, besides presenting new
specics and new records. The vegetation is very heterogencous. as the region is composed by Atlantic Forest and
Caatinga phytogeographical domains, and Cerrado enclaves in the state of Ceara and Rio Grande do Norte (Veloso er
al. 1991, IBGE 2012, Oliveira ef al. 2012, Moro et al. 2015).

The Atlantic Forest is represented by coastal forests that extend from RN to AL and that penetrate about 100-200
km within the continent, with elevations varying from sea level to ca. 600 m a.s.l. (Tabarelli e /. 2006; Thomas &
Barbosa 2008). Besides coastal forests, there are Atlantic Forest enclaves in the Caatinga in elevations above 500 m
a.s.l., presenting milder temperatures than the surrounding arcas (Andrade-Lima 1982), known as brejos de alfitude.
The study arca also presents restingas, a type of coastal vegetation, as well as scasonal semideciduous forests distributed
in three topographical levels due to the periodicity of rainy and dry seasons: lowlands (0-100 m a.s.l.), submontane
(100-600 m a.s.1.) and montane (above 600 m a.s.l.) (Veloso e al. 1991). The Caatinga covers most of the study area,
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occurring in all states (IBGE 2012) with with low and irregular rainfall, strong seasonality and high temperatures
(Andrade-Lima 1981). It is a deciduous vegetation, and the presence of plants with spines and modified leaves is
common (Veloso ef al. 1991).

Finally, according to Moro ef al. (2015), there are Cerrado enclaves in the state of Ceara, located both in the
coastal region and in Planalto de Ibiapaba and Chapada do Araripe. The Planalto de Ibiapaba is characterized by
humid forests on the windward slope, but also presents areas of dry forests and sedimentary Caatinga. The Chapada
do Araripe presents humid and dry forest vegetation, with the last present in areas adjacent to the Chapada. Moro ef al.
(2015) also mention the presence of humid forest in the Baturité massif, as well as in the mountains in Meruoca and
Uruburetama, Nevertheless, Andrade-Lima (1982) recognized these areas as refuges, due the presence of species with
amazon distribution. Oliveira ef al. (2012) also mention a Cerrado enclave in the municipalities of Touro and Rio de
Fogo in the state of Rio Grande do Norte, according to their floristic treatment.

Data collection and taxonomiic treatment

The morphological study was conducted with samples collected during field expeditions. besides collections deposited
in the following herbaria: ALCB, CEPEC, EAC, EAN, HB, HCDAL, HRB, HST** (Herbarium Sérgio Tavares,
Department of Forest Engineering, UFRPE), HUVA, TPA, JPB, MAC, MOSS* MUFAL** (Herbarium of the Museum
of Universidade Federal de Alagoas), PEUFR, R, RB. RN, SP. SPF. UFP and UFRN (acronyms according to Thiers
2020). Collections marked with one asterisk were studied only through photographs and those with two asterisks are
not indexed by Thiers (2020). In addition, the herbaria B, BM, G, K, MO, NY, P and U were consulted online. Field
rps were conducted between August 2017 and July 2019, in twenty arcas (Figure 1), consisting of the lowland.
submontane and montane forest vegetation areas.
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FIGURE 1. A. Study area. B. Collection areas. Acronyms: AL: Alagoas: CE: Ceard, PB: Paraiba; PE: Pernambuco; RN: Rio Grande do
Norte. Esec—LEcological Station, Flona—National Forest, Jabot—Botanical Garden, ParEst—State Park, ParMun—Municipality Park,
ReBio—Biological Reserve, RPPN—Private Natural [Teritage Reserve, RVS—Wildlife Refuge.

The material collected in the field was treated with the usual botanical technique (Peixoto & Maia 2013) and
posteriorly deposited in the herbarium UFP, with duplicates will be distributed to the ALCB, CEPEC, JPB, RB and
SPF collections.
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The morphological terminology followed Harris & Harris (2001) and Ellis ef al. (2009). To choose the
samples included in the examined material, we opted for one or two specimens per state, aiming to include different
phenophases. For rare species and those with few available material, we chose to cite all available collections. The
state and Conservation Units acronyms are indicated in Tables | and 2.

Information referent to the flowering and fruiting period and occurrence habitat were obtained through herbarium
labels. The common name and uses, which were also obtained from communicating with local populations.

Sample identification was realized using specialized references (Yuncker 1972, 1973, Callejas 1986, Tebbs 1989,
1990, 1993b), as well as consulting type specimens available online (CRIA 2020, Global Plants 2020, The New
York Botanical Garden 2020) and their respective protologues. Species author citations, as well as phytogeographical
domains and states of occurrence, follow Flora of Brazil 2020 (under construction).

Results

We analyzed ca. 2,000 specimens (Appendix) and reported 31 species and four varicties of Piper in the castern Northeast
of Brazil. Pernambuco is the richest state of the study arca, with twenty-five specics and three varictics, followed by
Alagoas (20 species and three varieties), Ceara (18 species and three varieties), Paraiba (11 species and one variety)
and Rio Grande do Norte (three species) (Table 1).

Even though we registered taxa occurrence by locality and state, most of them have continuous distribution in
the Atlantic Forest between Paraiba and Alagoas. However. five taxa are restricted, being recorded so far in only one
locality [P cernuum var. biformipilum Yuncker (1966: 21), Piper consanguineum Kunth (1839: 623), P peltatum
Linnaeus (1753: 30), P. permucronatum Yuncker (1966: 11), P. rufipilum Yuncker (1966: 121)] and two are considered
disjunct between the humid forests in Ceara and the montane forests in Pernambuco [P, cernuum var. cernuum Vellozo
(1829: 25) and P. crassinervium (Kunth 1815: 40)].

Four species are restricled to lowland forests |Piper divaricatum G. Meyer (1818: 15), Piper lepturum Kunth
(1839: 679), Piper rivinoides Kunth (1839: 682) and Piper tuberculatum Jacquin (1795: 2), eight to submontane
and montane areas [P anisum (Sprengel 1820: 255) Angely (1978: 387), P cernuum var. cernuum, P. cernuum var.
biformipilum. P. consanguineum., P. corcovadensis (Miquel 1847: 175) C. de Candolle (1869: 255). P. crassinerviunt,
Piper nematanthera C. de Candolle (1869: 367), P. rufipilum] and the remaining taxa are registered in all vegetation
types. Regarding habitat, eight taxa were found in the borders of forest remnants and the other taxa did not present
specificity (Table 1).

Nine other taxa (ca. 55%). were also considered rare in the study area, presenting a maximum of five known
localities: Piper amplum (Kunth 1839: 618). P. cermum var. cernuwm, P. cernuum var. biformipilum, P. consanguineum.
P corcovadensis, P. crassinervium, Piper glabratum Kunth (1839: 633), Piper hayneanum C. de Candolle (1869: 253),
Piper hostmanninawm (Miquel 1845: 465) C. de Candolle (1869: 287), Piper itheusense Yuncker (1966: 101), P.
lepturum, Piper macedoi Yuncker (1966: 51), P2 nematanthera, P. peliatum, P permucronatum, Piper quadratiovarium
Yuncker (1966: 118), . rivinoides and P, rufipilim.

Piper aduncum Linnacus (1753: 29), Piper amalago Linnacus (1753: 29), Piper anisum, Piper arboreum var.
arboreum Aublet (1775: 23), Piper boucheanum C. de Candolle (1869: 254), Piper dilatatum Richard (1792: 105),
P divaricatum, Piper limai Yuncker (1966: 49). Piper mollicomum Kunth (1839: 648), P mberculatum and Piper
umbellatum Linneaus (1753: 30) (ca. 32% of the total) are considered occasional, occurring in six to ten localities.
Lastly, four taxa are considered common, being present in more than 11 localities, These include Piper arboreum var.
hirtellum Yuncker (1950: 64), Piper caldense C. de Candolle (1872: 343), Piper hispidum Swartz (1788: 15) and Piper
marginatum Jacquin (1790: 128) (ca. 12%). Twenty-six taxa (ca. 74%) are found in at least one Conservation Unit in
the study arca; however, 10 of them (ca. 29%) were only recorded in protected arcas. Eight taxa (ca. 23%) occur in
unprotected arcas or do not present collection locality information.

When analyzing the richness of Piper taxa in Conservation Units in the study area, we verified that the richest
areas in increasing order are: RPPN Frei Caneca-PE (14 taxa), ReBio Pedra Talhada-AL/PE (12), RPPN Pedra D’ Anta-
PE (10), RVS Matas do Siriji- PE and ESEC Murici- AL (8 each) and RPPN Fazenda Madeiras- AL (7) (Figure 2; Table
2).
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FIGURE 2. Conservation units with highest taxon richness of Piper in the study area.

Discussion

According to Flora of Brazil 2020 (under construction), 38 Piper taxa are listed for the eastern Northeast region:
however. we only recorded 33 in this study. Despite some taxa being cited as occurring in the Caatinga (Flora of Brazil
2020, under construction), some taxa were actually registered for the brejos de altitude. Most of them were found in
the Atlantic Forest domain and in the humid forests in Ceara, and P. macedoi in the dry forest and cerrado in Ceara and
Rio Grande do Norte (Table 1).

Of the 33 recorded taxa, P nematanthera is registered for the first time in the Northeast region of Brazil, and
P consanguineum has the second occurrence in this region (Mclo & Alves 2019, Flora of Brazil 2020 under
construction), Both species are known from the Planalio de Ibiapaba (Vigosa do Ceara/Ubajara and Ubajara National
Park, respectively), and were considered endemic to the Amazon until now (Steyermark & Callejas 2003, Callejas ef
al. 2007, Flora of Brazil 2020 under construction).

Fifteen new state records are hereby conflirmed, six in Alagoas, followed by three in Pernambuco, two in Ceara
and one each in Paraiba and Rio Grande do Norte (Yuncker 1972, 1973, Flora of Brazil 2020 under construction).
However, Flora of Brazil 2020 cited seven taxa in the state of Paraiba that could not be confirmed due to lack of
material 1 the visited collections. Ceard has four exclusive species (only occurring in this state in the study arca),
followed by two cach in Alagoas and Pernambuco and one in Paraiba (Flora of Brazil, 2020, under construction).

Regarding the distribution of taxa in the Brazilian phytogeographical domains, according to Flora of Brazil 2020
(under construction), six arc considered restricted to the Brazilian Atlantic Forest, which corresponds to ca. 20% of
the total (P corcovadensis, P. hayneanum, P. ilheusense, P. limai, P. permucronatum, P quadratiovarium) and four
have disjunct distribution between Atlantic Forest and Amazon (P cernuum var. biformipilum, P. consanguineum, P.
hostmannianum, P. nematanthera). Three taxa are found in Cerrado and Atlantic Forest (P anisum, P. arboreum var.
hirtellum, P. lepturum) and two taxa occur in these domains and also in Caatinga (P. caldense and P. macedoi). Piper
peltaium occurs in the Amazon and Cerrado but without a precise indication of occurrence locality. All the other taxa
are considered widely distributed.

Seven species that had been previously registered in the study arca were not confirmed either in the consulted
herbarium collections or in ficld collections. Piper bartiingianum (Miquel 1843: 510) C. de Candolle (1869: 257) was
recorded by Yuncker (1973) and posteriorly by Guimardes and Giordano (2004) in the locality of Friguesia Velha- CE,
collected by Adolphe Ducke in 14-X1I-1912. According to Egler (1963), Adolpho Ducke was in “Coari, Campo de
Friguesia Velha” (Amazonas) in the same date, and Yuncker (1966, 1973) described Piper coariense Yuncker (1966:
5) for this same locality for Amazonas state. Therefore, this species was mistakenly cited in the study area. Ceara
state. Piper purusanum Yuncker (1966: 116) was cited by Araujo ef al. (2007) for Serra do Baturité- CE; however,
the voucher listed by the authors (¥ Gomes 629) could not located for confirmation of its taxonomic identity. Piper
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regnellii (Miquel 1849: 574) C. de Candolle (1869: 307) and Piper schottii (Miquel 1847: 157) C. de Candolle (1869:
315) are cited in Flora of Brazil 2020 (under construction) for the states of Alagoas and Paraiba; however, without
specified vouchers.

The citations of 2 grande Vahl (1796: 3) in Pernambuco ( Yuncker 1973; Flora of Brazil 2020 under construction) is

duc to crror in taxonomic identification. Piper gaudichaudianum Kunth (1839: 639) 1s cited in Alagoas and Pernambuco
(Yuncker 1973; Monteiro & Guimaraes 2020; Flora of Brazil 2020 under construction) and Piper malacophyllium
(Presl 1851: 587) Candolle (1869: 337) in Alagoas (Monteiro & Guimaries 2020) but we do not analyze specimens
from these states.

Cultivated species were excluded from this work, such as Piper nigrum and Piper callosum Ruiz & Pavon (1797:

34), Although the occurrence of cultivated or natural forms in the Northeast being unknown (Flora of Brazil 2020
under construction), there are records of the latter as cultivated in the visited herbaria.

Piper rupifilum was described for Ceara (Yuncker 1966), with only the type material located during this study.

Oliveira et al. (2009) had alrcady considered it as a rare taxon and we could not assess the conservation status due to
lack of information (data deficient (DD), TUCN 2012). The remaining taxa are in the Least Concern (LC) category
(IUCN 2012).

Tdentification key to species of Piper from the eastern Northeast region of Brazil

1.

Stems and leaves pilose, trichomes reddish; glands up to 1 x1 mm visible to the naked eye and arranged on the leaf base and along
the leaf blade margin up to the apex ceeene 29, Piper rupifilium
Stems and leaves glabrous, pilose, hirsute, hirsutulous, strigose or v:llose vcllm\ |sh or hlat.k lm.hmncﬁ glands absent or
inconspicuous when prus'.m, and not clustered at the leaf base and along the margins when pr«.scnl
Leaves peltate ... SRS IR P =S SR S e S R S e s = iper peltaium
Leaves nnn‘pelldle g 3
Leaf base always asymmetrical, wuh one of lhe basal lobes measurmg belwcen 5 and 6 cm long, mﬂorescence spxkes ’\0—60 cm

long.... e 8P cOPIIUIM
Leal hldde base wmmeln(.al or nsvlmnclm‘al when usymmemull one ol lhe ha\e lobes measures up 10 2cm I(mg inflorescence
spikes or racemes up to 15 cm long, 4
Leaf venation palmate 5
L o O PN i e e s S s e S s B B B s oy 7
Leaf base rounded, rarely truncate, cuneate to slightly cordate, veins 3-5(7); spikes snlilary and straight; fruits globoid with
apiculate apex v 2. Piper amalago

Leaf base cordate, vems 9-18; spikes straight or curved, wlllnry or nol h‘uns lumgmml or de]lmd mlh dcprc%ed apex or nol...6
Leaf blade (6.5)10-16(18) = (47)6-12(11) cm, apex acule to acuminate; spikes solitary and curved. sometimes straight when
immature ces 22. Piper marginatum
Leat blade (10)13.5-28(30) x (10)16.5-26 cm, apex rounded to obtuse; spikes (3)6—14 always su'mght 3L Piper umbellatum
Secondary veins disposed throughout the whole primary vein ... ...

Secondary veins arranged up to the median portion or up to the last 1/3 of the primary vein......

Sheath petiole reaching the base of the leaf blade
Sheath petiole up to 0.4 mm long, reaching up to half the length of the shua[hmg petiole plus the petiole, never rcm.hmg the lml‘
base ...
Leaf bladcs c]hpm.al o anccolale. rarely oblong or obova(e splkes 3
Leaf blade oblong, rarely ovate; spikes 6-13 ¢cm long

—4. 5 cm long 10

Leaf blade elliptical, oblong or obovate, two to three times longer than wide 20.P. hmm
Leaf blade elliptical to lanceolate. four (or more) times longer than wide <. 18. Piper ilheusense
Grayish tubercles present on the branches and/or sheath petiole and petiole 30. Piper iberculaium

Grayish tubercles absent on the branches, sheath petiole and Petiole. ..o e 12
Difference between the leaf base lobes between 0.6-2 cm; hmcteoles malgmally fimbriate; fruits tetragonal, submerged in the
rachis ..5. P arboreum
Difference between the leal base lobes up to 0.3 em; bracteoles fimbriate only i the angles | fruits oblong, cmctgcd in the rachis

: . 3. P amplum
19. P. lepturum

First pair of sccondary veins emerging from the leaf base..

First pair of secondary veins emerging above the 1eal Base ..o .14
Stems sirigose; leafl blade 2.5-3 cm wide; bracteoles ulnle cxgnens 9 P wnmngmnueum
Stems glabrous puberulous or pilose; leaf blades 4.5-10.5 cm wnde bmcteoles glabrous or margmally ﬁmbnate ....................... 15
Primary vein on the abaxial leaf side sparsely to densely hirsute or pilose 16
Primary vein glabrous to puberulent on the abaxial leaf side .. 17
Stems pilose; abaxial side of the leaf blade with strigose veins, ()-—8 pairs of ﬁccnndary veins emer gmg up m thc laﬁt If 3 or along
the whole primary vein: inflorescence a spike 17. P h

Stems puberulent; abaxial side of the leal blade with sparsely hirsute veins, 10-12 pairs of secondary veins emergmg along the
whole primary vein; inflorescence a raceme ... . 4. P anisum
Inflorescences spikes 27. P, quadratiovarium
Inflorescences racemes .18
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1. Leaf blades elliptical to oblong .
Leaf blades ovate

22, Leafblades chartaceous and s
Leaf blades membranaceous and opaque whcn dry: splke~ 253 8 cm Inng

18.  Orangish to brown dots evident on the abaxial side of the leaf blade w15, Piper hayneanum
- Translucent (o yellowish dots, mconspicuous on the abaxial side of the Teal bIade ........... oo 19
19. Pedicel shorter than the fruits 6. P boucheanum
- Pedicel longer than the fruits cereen V0L P corcovadensis
20. Leaf blades glabrous (abaxial and adaxial sides and veins on both sides).. 21
- Leaf blades with at least veins pilose on the abaxial side, hirsute or strigost .24
2

7 P. caldense

23. Flowers with style up to | mm long; fruits globoid ll I’ crassinervium
- Flowers with style absent: fruits deltoid 28. P, rivinoides
24. Abaxial side of the leafblade SIAITOUS: ... o oo i i et eon b b s s s i
- Abaxial side of the leaf blade pilose, hirsute or hirtellous ......
25.  Spikes up to 1 em long; styles 1-2 mm long o 3
- Spikes more than 4 cm long; styles shorter than 0.5 mim JONE ..o
26. Leaf blades elliptical; bracteoles marginally fimbriate around the entire margin................ 26. P. permucronatum
- Leaf blades ovate; bracteoles margmally fimbriate only at their base ... 4.7 glabmmm
27.  Spikes arched .. — .28
- Spikes \trughl — ]
28.  Leaf base slightly cordate, sometimes overlapping the petiole; adaxial side scabrous l l’ aduncum
- |eaf base rounded to slightly lobed. never shightly cordate or uvcrlnppmg the petiole; adaxial side pilose. 3. P mollicomum
29 Leaf blade rhombig, adaxial side pilose; fruits deltoid... 12, P, dilatatum
- Leaf blade elliptical, lanceolate or ovate, abaxial side hmulc or squamdlc frmts oblong dcllond or lclragona .- .30
Leaf blade lanceolate to ovate; peduncle up to 0.5 mm long; fruits hirsute .. 16. l’ Insprdrmt

T
=

.21 P. macedoi

Leaf blade lanceolate to elliptical; peduncle 1.4-2.2 cm long; fruits glabrous ...
1. Piper aduncum Linnaeus (1753: 29).

Characterized by pilose or hispid branches and leaves; lanceolate leaf blade and arched spikes. It can be confused with
P hispidum and . mollicomum, being distinguished from the first by the spike (arched vs. straight) and from the latter
by the leaf blade pubescence (scabrous vs. pilose).

Distribution, habitat and phenology:—Neotropical (Steyermark & Callejas 2003). It is widely distributed in
Brazil; however, without previous records in Rio Grande do Norte and Sergipe (Flora of Brazil 2020 under construction).
In the study area, it was confirmed in CE and PE, but it possibly also occurs in PB and RN. The species was registered
in lowland, submontane and montane forests, in forest remnant borders and areas that suffered anthropogenic action.,
A few collections of the species were studied in the visited herbaria although it 1s a widespered species and occurring
in open or disturbed arcas and roadsides (Tebbs 1993). Flowering and fruiting throughout the year.

Comments:—Steyermark & Callejas (2003) considered three varietics in /2 aduncum, recognized by the
pubescence of the leaf blades and branches. However, the infraspecific taxa are also not considered in Flora of Brazil
2020 (under construction), which suggests a wider species concept proposed by some authors (Tebbs 1993b. Gorts-
van Rijn 2007). It was possible to identify collections with variation in density and length of leaf trichomes and leaf
blade size, associaled to the environment (e.g.. forest fragments or urbanized areas). Therefore. the varieties proposed
by Steyermark & Callejas (2003) are also not considered in this work due to the lack of consistency of the chosen
diagnostic characters.

Pohlit et al. (2006) compiled several publications referring to bactericidal and antifungal activities, among others,
of P. aduncum extracts. Also, Milliken (1997) conducted a revision of works with plants used against yellow fever in
the Amazon region, among them, the use of P aduncum is mentioned, Krinski and Foerster (2016) and Sanini ef al.
(2017) studied the efficacy of its essential oils over percevejo do arroz- Oebalus poecilus (Hemiptera, Pentatomidae)
and velvetbean caterpillar eggs. respectively. revealing a potential to control these pests.

No common names were regislered in the study area; however, Lorenzi & Matos (2011) mention “jaborandi-falsa”,
“falso-jaborandi”, “jaborandi-do-mato”. among others, also indicating that this plant has spontancous occurrence in
pastures and forests borders in the Southeastern region of Brazil.

Illustrations in Tebbs (1993b) and Christ ef al. (2016).

Selected examined material:—BRAZIL. Ceara: Fortaleza, Horto da Embrapa - UFC, 10 May 2011, {l., £.O.R.
Lima s.n. (EAC 49101). Pernambuco: Amaraji, 7 October 1986, {1., 4. Chiappeta 784 (UFP).

PIPER (PIPERACEAE) IN EASTERN NORTHEAST BRAZIL Phytotaxa 505 (1) © 2021 Magnolia Press « 7

95



2. Piper amalago Linnaeus (1753: 29). Figures 3 A-B.

Easily distinguished by the palmate venation pattern (5-7 veins) and leaf blade ovate to lanceolate, with apex acute to
acuminate. Among the species in the study area with similar venation pattern, . amalago differs by the leaf blade and
fruit shape (globoid and apiculate).

FIGURE 3. A-B. Piper amalago (A. Melo & EM. Guedes 1752). C. P. anisum (A. Melo et al 1131). D. P. arboreum var. hirtellum (1.
Melo et al. 767) E. P boucheanum (A. Melo & J.R. Maciel 1779). F-H. P. caidense (4. Melo et al. 759). 1. P. cermum var. cernunum (A.
Melo et al. 1223). ). P. dilatatan (A. Melo et al. 1714). K-L. P. limai (A. Melo et al. 1207). M. P. marginatunt (A. Melo et al. 794). N. P
mollicomum (A. Melo et al. 1196). O-P. P. umbellatum (A. Melo et al. 1762 and A. Melo et al. 1780).

Distribution, habitat and phenology:—Central America, Caribbean Islands and South America to Southeast
Brazil, Bolivia and Argentina (Steyermark & Callejas 2003). It occurs in the Amazon, Caatinga, Cerrado and Atlantic
Forest domains in Brazil, therefore in AL. BA, CE, PB ¢ PE in the Northeast region (Flora of Brazil 2020, under
construction). The occurrence was confirmed for all states with previous records (CE, PB, PE, AL). Although we no
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material from RN, were found the species likely occurs in this state. It is present in lowland, submontane and montane
forests, at elevations of up to 900 m, either in forest remnant interiors or borders, being considered a common species.
Flowers and fruits between March and November.

Comments:—Although several infraspecific taxa have been proposed, primarily using the pubescence of branches
and leaves (Yuncker 1962, Steyermark 1984), some authors consider that the species has high phenotypical plasticity
(Steyermark & Callejas 2003, Gorts-van Rijn 2007). All analyzed samples have pilose petioles (trichomes up to | mm
long and sometimes visible to the naked eye), and the branches are sometimes also pilose.

Milliken (1997) mentions the use of branches from P. amalago against yellow fever symptoms.

Ilustration in Christ ef a/, (2016).

Selected examined materiali—BRAZIL. Alagoas, Maceid, Parque Municipal de Maceio, 31 March 2007. fr.,
A VP Santos et al. s.n. (RB 443150). Ceara: Guaramiranga, Pico Alto, 20 May 2004, f1. fr., £. Silveira et al. s.n. (EAC
33870). Paraiba: Areia, Parque Estadual Mata do Pau Ferro, 8 May 2018, fr., 4. Melo & FM. Guedes 1752 (UFP).
Pernambuco: Carpina, Proximo a BR 428, 10 February 2014, fl., 4. Melo & B.S. Amorim 1217 (JPB, RB, UFP).

3. Piper amplum Kunth (1839: 618). Figure 4 A-B.

This species is distinguished by the leal blade shape (elliptical to slightly ovate) and size [(14.5)20-26.5 x (6)7.5-12.5
c¢m)], besides the number of secondary veins (10-13 pairs), and the sheath petiole extending up to the leaf blade base.
Despite the particular characteristics, many herbarium samples were misidentified as P arboreum, from which it
differs by the insertion of lobes in the leal base (0.3-0.5 distant em in . amplum vs. (0.4)0.9-2 cm in P. arboreum),
fruit shape (oblong vs. tetragonal), and bracteole morphology (glabrate or ciliate to fimbriate just only in the angles vs.
marginally fimbriate).

Distribution, habitat and phenology:—According to Flora of Brazil 2020 (under construction) and Callejas ef
al. (2007), P amplum is present in French Guiana and Brazil, in the Amazon, Cerrado and Atlantic Forest domains. It
has records in PE, and from BA to RS (Flora of Brazil 2020 under construction). Although we observed many samples
from Brazil, in the study area, the species is known only in four localities in Pernambuco, most of them in Conservation
Units. It occurs in lowland and montane forests in elevations of up to 800 m. Flowers and [ruits between October and
March.

Comments:—Even though P. amplum has characters that easily distinguish it from other species (sheath petiole
length, leafl blade size and shape and spikes), many samples were erroneously identified in the visited herbaria, The
voucher 4. Lauréncio et al. 824 (PEUFR 26293) for example is a specimen of P amplum; however, at UFRN 739 is
P glabratum, then a case of mixed samples under the same collector number.

Examined material:—BRAZIL. Pernambuco: s. loc., 1975, 1., D. Andrade-Lima s.n. (IPA 49919); Agua Preta.
Fazenda Camardo, 22 November 2012, fr.. R.A. Pontes and A. Vicente 851 (JPB, UFP); Ipojuca, Proximo a PE-42. 24
January 2014, fr., 4. Melo & B.S. Amorim 1215 (JPB, RB. UFP); Jaqueira, Reserva Particular do Patrimdnio Natural
(RPPN) Frei Caneca, 11 March 2011. fr., 4. Melo et al. 782 (JPB, RB, UFP); ibdem, 20 September 2017, f1., A. Melo
et al. 1681 (UFP); Lagoa dos Gatos, RPPN Pedra D’Anta, 12 October 2010, fl. fr., J.L. Viana 175 (JPB, UFP); Sao
Vicente Férrer, Mata do Estado, 16 October 2017, f1., 4. Melo et al. 1708 (UFP), ibdem, 9 March 1998, ., A. Laurénio
et al. 824 (PEUFR 26293).

4. Piper anisum Sprengel (1820: 255) Angely (1978: 387). = Ottonia anisum Sprengel (1820: 2535). Figure 3 C.

It differs from the remaining specics mainly by presenting racemes and leaf blade veins sparsely hirsute on the abaxial
side. It 1s morphologically similar to 2. miguelianum C. de Candolle (1869: 254) (which does not occur in the study
area), but can be distinguished by leaf blade shape (elliptical Lo lanceolate vs. ovate).

Distribution, habitat and phenology:—According to Callejas (1986), Flora of Brazil 2020 (under construction)
and Monteiro & Guimardes (2020), £ anisum 1s considered endemic to Brazil, where it is found in Cerrado and
Atlantic Forest domains, in the states of AL, PE, BA, GO, MG, ES. RJ and SP. In the study area, it was confirmed in
PE and AL, with only one confirmed occurrence in a Conservation Unit. It occurs in submontane and montane forest
areas (elevations of 500-800 m), where it was found only in the interior of forest remnants. Flowers and fruits between
September and January.

Comments:—This was the first species validly published under genus Ottonia Sprengel (1820: 255), and
recognized mainly by the racemose inflorescence type (Sprengel 1820). The analyzed samples, either from the study
area or from other localitics, show wide phenotypical variation, mainly in the pubescence of the primary vein and
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length of pedicels: specimens from Bahia state and southeast of Brazil has longer pedicels (to 3 mm or more) and veins
of abaxial face densely hirsute.

The species is commonly known as “Jaborandi” and “Jodo brandinho™; it is one of the most commonly known
Piper species in Brazil, being found in markets and street fairs (Callgjas 1986), with its leaves and roots presenting
ancsthetic and analgesic activity (Lopez et al. 2016).

Illustration in Christ ef @/, (2016).

Selected examined material:—BRAZIL. Alagoas. Reserva Biologica Pedra Talhada, 18 December 2012, fr., B.S.
Amorim et al. 1679 (UFP). Pernambuco: Bonito, Mata da Colonia, 9 January 2012, fr., E. Pessoa et al 876 (UFP).

5. Piper arboreum Aublet (1775: 23).

1t is casily distinguished by the difference in the insertion of the leaf blade on the petiole, varying from (0.4)0.9 to 2 cm
of difference, besides having straight spikes, densely fimbriate bracteoles and tetragonal fruits.

Identification key for £ arborewm varictics

.......................... 5.1. P arboreum var. arboreum
e 3 2P arboreum var: hirtellum

L Abaxial side veins and peduncle glabrate to glabrescent............
- Abaxial side veins and peduncle sparsely to densely hirsute ...

5.1. Piper arboreum var. arboreum

Piper arboreum var. arboreum is distinguished from the other variety mainly by the glabrate leaves (leaf blade, petiole
and sheath petiole). It is very similar to P. ruberculatum, but differs from it by the leafblade shape (oblong vs. elliptical).
absence of tubercles on the branches and sheath petiole (present in P. tuberculatum), besides the pubescence of the
peduncle (glabrate vs. hirsute) and abaxial side vein (glabrate vs. hirsute).

Distribution, habitat and phenology:—It occurs in Central America, Caribbean Islands, Venezuela, Guianas,
Colombia, Ecuador, Bolivia and Brazil (Steyermark & Callejas 2003), where it is widely distributed in the Amazon,
Caatinga, Cerrado and Atlantic Forest domains, however without formal records in RN and MA. In the study area, it
was confirmed in AL, CE and PE. It is one of the most common species, either in botanical collections or during field
expeditions, and is recorded in lowland, submontane and montane forests, usually in forest borders. Flowers and fruits
between September and January.

Comments:—Yuncker (1973) considered four varieties, according to leaf pubescence and leaf blade size: Piper
arboreum var. arboreum, P. arboreum var. falcifolium Trelease (1927: 25) Yuncker (1950: 65), P arboreum var.
hirtellum and P. arboreum var. latifolium (C. de Candolle 1869: 267) Yuncker (1966: 82). This taxa delimitation is
followed in part by Flora of Brazil 2020 (under construction). However, among the samples analyzed from the study
arca, we obscrved that leaf blade size 1s not related to leaf pubescence. So, only two varicties arc adopted here.

Due to the morphological similarity between P arborewm and P. tuberculatum, Tebbs (1989) considered that leaf
blade shape and apex where not enough to keep P tuberculatum in the species status, transferring it to a subspecies
of P arboreum. Such change was not followed by Steyermark & Callejas (2003) and Flora of Brazil 2020 (under
construction). Machado ef al. (2017) conducted anatomical studies of the leaves of P arboreum var. arboreum and
P tuberculatum, finding differences between these taxa in the hypodermis, palisade parenchyma and sheath petiole,
reinforcing the difference between them.

It is commonly known as “Piper da folha longa” (O. Deusdénia sin HCDAL 1806).

Hlustration in Guimardes & Monteiro (2006).

Selected examined materials:—BRAZIL. Alagoas: Ibateguara, Coimbra, 25 January 2003, fr., M. Oliveira &
A.A. Grilo 1278 (UFP). Ceara: Ubajara, Parque Nacional de Ubajara, 19 November 1998, fr., 4. Fernandes & K. Nunes
s.n. (EAC 27753). Pernambuco: Bonito, Parque Municipal Mucuri Hymalaia, Mata da Colénia, 9 January 2012, fr.,
B.S. Amaorim et al. 1348 (UFP).

5.2. Piper arboreum var. hirtellum Yuncker (1950: 64). Figure 3D.
Piper arborewm var. hirtellum is distinguished from the type variety mainly by the venations being hirsute to hirtellous

on the abaxial side, and sometimes the sheath petiole, petiole and peduncle also having trichomes. Besides the similarity
with P berculatim, from which it can be distinguished by the leaf blade shape (oblong vs. ovate), it can also be
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confused with P amplum. 1t differs from P. amplum by the number of secondary veins (9-10 pairs vs. 10-13 pairs),
bracteole pubescence (fimbriate during flowering and [ruiting vs. glabrate during flowering and ciliate to fimbriate
only in the angles during fruiting) and fruit shape (letragonal vs. oblong).

Distribution, habitat and phenology:—Panama, Venczuela, Guianas and Brazil (Steyermark & Callejas 2003).
In Brazil, it occurs in the Amazon, Cerrado and Atlantic Forest domains, and in the Northeast region there are records
in CE, PB, PE and BA (Flora of Brazil 2020 under construction). In the study area it was confirmed in the states
that had previous records, as well as Alagoas. It occurs in lowland, submontane and montane forests. Flowering and
fruiting between September and January.

Comments—In the samples analyzed from the study area, we observed that pubescence varies from sparsely
hirsute to densely hirtellous, the latter being visible to the naked eye and casily distinguished from the typical variety.
Illustration in Melo er a/. (2013).

Selected examined material:—BRAZIL. Alagoas, Ibateguara, Coimbra, 5 September 2001, fr., M. Oliveira &
A.A. Grilo 626 (MAC, UFP). Ceara: Pacoti, Serra do Baturité, 11 November 1998, fr., £.B. Souza et al. s.n. (EAC
28256). Paraiba: Areia, Mata do Padre. 8 May 2018, fl. fr., 4. Melo & F.M. Guedes 1753 (UFP). Pernambuco: Jaqueira,
RPPN Frei Caneca, A. Melo et al. 1137 (JPB, UFP).

6. Piper boucheanum C. de Candolle (1869: 254). Figure 3 E.

It is recognized by the elliptical, lanceolate or ovate leaf blades, ellipsoid and sulcate fruits (when dry), besides the
spike inflorescence type, Despite the flowers presenting very short pedicels (0.3-0.5 mm long in flowers and up to 1.2
mm long in fruits), this is the main characteristic that distinguishes it from others with racemose inflorescences.
Distribution, habitat and phenology:—According to Flora of Brazil 2020 (under construction), Piper
houcheanum occurs in the Amazon, Cerrado and Atlantic Forest domains, and is not endemic to Brazil. In the study
area. it was confirmed in CE, AL, PE and PB. It is found in lowland. submontane and montane forests, in the interior
of forest remnants. Flowering is recorded between May and November and fruiting between July and Octlober.
Comments:—The species is morphologically similar to Piper frutescens C. de Candolle (1872: 337), differing
by the leaf base shape: non peltate vs. short-peltate (Yuncker 1973). Callgjas (1986) considered £ boucheanum and P,
Jrutescens as synonyms, considering this character insufficient to distinguish between taxa. Flora of Brazil 2020 (under
construction), however, follows Yuncker (1973), who considers them distinet specics. Among the specimens analyzed
in the study area, the leaf blade base varied from cuneate to slightly rounded, but never presenting as short-peltate.
This species is commonly known as “Jaborandi” and there is record of its roots being sold in street markets
(Sobrinho s.n.- JPB 608). Fresh roots cause slight numbness in the mouth when chewed (4. Melo et al. 1811).
Selected examined materials:—BRAZIL. Alagoas: Teotonio Vilela, RPPN Fazenda Madeiras, 25 July 2009, fr.,
R.P. Lyra-Lemos et al. 12176 (MAC). Ceard: Caucaia, Serra do Jud, A.S.F. Castro 2578, (1., 27 November 2011 (EAC).
Paraiba: Areia, 11 May 1978, (1., M.F. Agra 11 (JPB). Pernambuco: Recife, Curado, Jardim Botanico do Recife, 26
May 2011, fr.. 4. Melo et al. 797 (RB, UFP).
7. Piper caldense C. de Candolle (1872: 343). Figures 3 F-H.

It differs from other species by the glabrate and clliptical leaf blades, and by the spikes changing from perpendicular to
the branches or straight during flowering to drooping during fruiting. Samples mistakenly identified as P divaricaium
(or vice-versa) are common; however, P caldense can be distinguished from P. divaricatum by the distinct texture of
the leaves (membranaceous vs. chartaceous) and the length of spikes (1.8-3.8 vs. 5-7.2 cm long).

Distribution, habitat and phenology:—FEndemic to Brazil and distributed in the Caatinga, Cerrado and Atlantic
Forest domains (Flora of Brazil 2020 under construction). It was confirmed for all states in the study area (AL, CE.
PB, PE and RN), being found in lowland, submontane and montanc forests. Piper caldense 1s one of the most common
Piper specics in the study arca, being found frequently in forest borders and interiors and closc to water courscs.
Flowers and fruits throughout the year.

Comments:—Despite the similarity with 2 divaricatum, there is habitat variation in addition to the morphological
differences. Piper caldense usually inhabits forested and shady areas, while P divaricatim is common in coastal
forests (Tebbs 1993b).

lustration in Melo et al. (2013).

Selected examined material. —BRAZIL. Alagoas: Quebrangulo, Reserva Biologica Pedra Talhada, 6 October
2010, fl. fr., 4. Melo et al. 549 (JPB, UFP). Ceard: Pacoti, margens do Rio Remanso. 18 December 1996, fr., . Silveira
s.n. (EAC 24571). Paraiba: Jodo Pessoa, 7 March 2006, fl. fr., N.I' Amazonas 186 (JPB). Pernambuco: Jaqueira, RPPN
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Frei Caneca, 13 October 2010, fr., 4. Melo et al. 592 (JPB, UFP). Rio Grande do Norte: Pipa, 26 September 2011, fr.,
A. Melo et al. 973 (JPB, UFP, UFRN),

8. Piper cermum Vellozo (1829: 25).

This species is easily distinguished from the others by reaching up to 5 m of height, besides the leaf blade size (24.5-40
% 14-25 e¢m) and shape (oblong to ovate) and by the deeply lobed leaf base with the larger lobe up to 6 cm long. It is
similar to Piper obliguum Ruiz & Pavon (1797: 37), which does not occur in the area and has glabrate fruits, while in
P cernuum they are densely hirsute.

According to Steyermark & Callejas (2003) and Callejas (2008), there are four varieties of Piper cerntun wich
differ in the pubescence of branches and leaves, as well as peduncle size. Two of them occur in the study arca.

Identification key for Piper cernuum varicties

1. Veins in the abaxial side with equally sized trichomes ....8. L. P cernuum var. cernuum
- Veins in the abaxial side with trichomes of two different SIZeS...........ooeioiimreccnciiuecicnciiesiannns 8.2, P cermuam var. biformipilum

8.1. Piper cernuum var. cernuum. Figures 3 [; 4 E.

In this taxon, the veins on the abaxial side are denscly hirsute and can be distinguished from £, cernuum var. biformipiium,
in the study arca, by the pubescence of the branches (hirsute vs. pubescent), of the adaxial side of the blade (completely
glabrate vs. glabrate in the blade and hirsute veins) and of the peduncle (pilose vs. glabrate), besides having two distinct
trichome types.

Distribution, habitat and phenology:—Venezuela, Colombia and Brazil (Steyermark & Callejas 2003), where it
is widely distributed, occurring in the Amazon, Cerrado. Atlantic Forest and Pantanal domains. In the Northeast region,
it has records in CE, PE, AL and BA (Flora of Brazil 2020 under construction), but was not confirmed for AL. Despite
being recorded in several Brazilian states, few populations of P cernuum var. cermuim were found in the study area,
and restricted to montane and humid forests (in clevations higher than 700 m), in two Conservation Units (RPPN Frei
Caneca and RPPN Pedra D’Anta) in PE. It occurs in forest interiors and is considered rare in the study area. It was
found flowering in October and fruiting between June and December.

Comments:—According to Di Stasi et al. (2002), Piper cernwm is known as “Pimenta-de-morcego” or
“Paradiroba”. The authors report the use of infusions as analgesic, besides mentioning that fresh roots are chewed for
the same end.

Examined material:—BRAZIL. Ceara: Maranguape, Topo da Serra de Maranguape, 28 June 1981, [r., £, Martins
& E. Nunes s.n. (EAC 10552 ). Pernambuco: Jaqueira, RPPN Freir Cancca, 13 October 2010, r., G.A. Gomes-Costa et
al. 202 (JPB, UFP), ibdem, 11 March 2011, f1. bud, 4. Melo et al. 768 (JPB, UFP), ibdem, 28 April 2014, {1., A. Melo et
al. 1223 (JPB, UFP): Lagoa dos Gatos, RPPN Fazenda Pedra D*Anta, 17 December 2010, fr., 4. Melo er al. 672 (JPB,
RB, UFP); ibdem, 6 October 2011, fr., 7' Ledao 905 (UFP, RB).

8.2. Piper cernuum var. biformipilum Yuncker (1966: 21). Figures 4 C-D.

This variety is characterized mainly by the pilose veins on the abaxial side, however, with trichomes with two different
sizes.

Distribution, habitat and phenology:—Venezuela and Brazil (Callejas 2008). In Brazil it is present in the
Amazon (AM) and Atlantic Forest from BA to SC (Flora of Brazil 2020 under construction), and is hereby recorded
for the first time in the study area. The taxon was found only in AL, in a submontane forest area, being considered rare.
Fruiting during September.

Comments:—Despite the main characteristics that distinguish the infraspecific taxa in P cernuum, being the
heterogenous trichomes and peduncle size, it was observed that other characters can be used to identify the varicties
found in the study arca, such as bractcole ornamentation (sparscly fimbriate vs. fimbriate) and fruit pubescence (hirsute
vs. densely hirsute).

Examined material:—BRAZIL. Alagoas: Tbateguara, 9 September 2002, fr.. M. Oliveira & A.A. Grilo 1081 (RB.
UFP).
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FIGURE 4. A-B. Piper amplum (4. Melo et al. 1708). A. Leaf; B. Detail of fruiting spike. C-D. P. cernuum var: biformipilum (M. Oliveira
& A.A. Grilo 1081); C: Leaf; D. Detail of the primary vein in the abaxial side. E. P. cermuam var: cernuum, detail of the primary vein in
the abaxial side (7. Ledo 905). F-11. P, ¢ 7 (4. Fernandes et al. s.n./ EAC 27727); I. Leaf; G. Detail of the primary vein in the
abaxial side; H. Detail of the spike with flower buds. I-I. P. crassinervium (E. Silveira s.n./ EAC 24732); 1. Leaf; 1. Detail of the fruiting
spike. K-M. P, glabratum; K. Leaf, L. Detail of the primary vem in the abaxial side (4. Melo ef al. 1696); M. Spike detail (J.S. Gomes et
al. 212). N-O. Piper itheusense (B.S. Amaovim et al. 1796); N. Leal; O. Detail of the fruiting spike.
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9. Piper consanguineum Kunth (1839: 623). Figures 4 F-H, 6.

It is easily distinguished from other species by the slightly lobed and asymmetrical leal blade base (difference of
0.3-0.5(0.9) cm in the insertion of the lobes), small size of the leal blade (7.5-10.5 % 2.6-3 c¢m) and shape (oblong to
clliptical), the veins in the abaxial side being strigose. besides the filaments up to 1 mm long. Such characteristics are
unique among the taxa found in the study arca. Despite the only sample of the species being previously identified as
P caldense, they differ by the previously mentioned characters, besides spike orientation (straight during the whole
phenophase vs. perpendicular to the branch or straight during flowering and drooping during fruiting). It can be
confounded with P. nematanthera, but both are distinguished by habit (shrub in . consanguineum and hemi-epiphitic
in P nematanthera). leaf blade width (2.6-3 vs. 4.5-6.5 cm) as well as the long of filament (up to 1 mm long vs.
absent).

Distribution, habitat and phenology:—It occurs in Venezuela, Guiana, Suriname, French Guiana and Brazil
(Gorts-van Rijn 2007). In Brazil it is present in the Amazon domain, in the states of AC, AP, AM, MA, MT, PA, RO
and RR (Mclo & Alves 2019, Flora of Brazil 2020 under construction), herewith presenting the second record in the
Northeast region (Mclo & Alves 2019). Piper consanguineum has a single record in the study area, being considered a
rare species. It was found in Ubajara National Park (CE), which comprehends an area inserted in the Ibiapaba plateau
characterized by forested areas, with waterfalls, reaching elevations of up to 1000 m. The species was collected in
September, and was found with immature spikes.

Comments—Despite having only the information “shrub™ in the studied sample, Gérts-van Rijn (2007) and
Melo ef al. (2014) state that this species is a small shrub of up to 50 cm of height in the Guiana region and the
state of Roraima (Brazil), respectively. Other strong characteristics of this species are the cuculate, glabrate or ciliate
bracteoles, and the short spikes (Steyermark & Callejas 2003, Gérts-van Rijn 2007, Melo et al. 2014). The mentioned
morphological characters arc enough to distinguish £ consanguineum from other taxa, mainly by the leaf blade and
vein pubescence , as well as the leaf base shape (rounded to obtuse or slightly lobed, asymmetrical) and number and
disposition of secondary veins (5-6 pairs emerging throughout the main vein).

Ilustration in Melo ef al. (2014).

Examined material:—BRAZIL. Ceard: Ubajara, Parque Nacional de Ubajara, Cafundd para Grula, 24 September
1998, fl. bud, A. Fernandes et al. s.n. (EAC 27727, UFP 87799).

10. Piper corcovadensis (Miquel 1847: 175) C. de Candolle (1869: 255). = Oftonia corcovadensis Miquel (1847:
175).

It differs from the other species by having elliptical leaf blades, base symmetrical or slightly asymmetrical (difference
of up to 2 mm), glabrate leaves and racemose inflorescences. It is similar to P. boucheanum, from which it differs by
pedicel size (longer than fruit vs. shorter than fruit length). However, it can also be confused with 2 anisum, as both
species have racemes with long pedicels (longer than fruits), differing by primary vein pubescence, which is glabrate
in P corcovadensis and sparscly to densely hirsute in 2 anisum.

Distribution, habitat and phenology:—Considered endemic to Brazil, where it occurs in the Atlantic Forest
and Cerrado domains (Callejas 1986). In the Northeast region, it is registered in CE, PE and PB (Flora of Brazil 2020
under construction), however with occurrence confirmed only in PE and recorded to hrejos de altitude. Flowering and
fruiting between December and March.

Comments:—Callejas (1986)and Guimaries & Carvalho-Silva (2012) recognized two varities for P corcovadensis.
Guimardes & Carvalho-Silva (2012) differentiate the varities by the occurrence of dots in the stamens, as well as the
prominence of veins in the adaxial side. which had already been reported by Callejas (1986). The latter author also
used size, apex shape and color of the leaf blade, as well as pubescence of the rachis. The analyzed samples from
the study arca have dots on the stamens. leaf blades that are 18.5-22.5 x 5.5-7 cm and rachises that arc glabratc to
puberulous, characters that match P corcovadensis var. corcovadensis (sensu Guimardes & Carvalho-Silva 2012) or
an overlapping of both (sensu Callejas 1986). Due to the divergence between authors and the morphological variation
in the samples, the infraspecific taxa were not used here.

Image in Yuncker (1973).

Examined material:—BRAZIL. Pernambuco: Bezerros, Serra Negra, 4. Melo et al. 1648 (UFP). Taquaritinga
do Norte, Sitio Calundo, 23 March 1973, [1. fr., D. Andrade-Lima 73-7264 (IPA).
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11, Piper crassinervium Kunth (1815: 40). Figures 4 I-J.

1t can be identificd by the ovate, glabrate leal blades and flowers with developed style (ca. 1 mm long). It is similar to
glabratum by the glabrate leaf blades and compatible number of secondary veins, with both species being differed by
the style (ca. 1 mm long vs. absent), lcaf blade shape (ovate vs. lanceolate) and pubescence of the veins in the abaxial
side (glabrate vs. strigose or hirsute).

Distribution, habitat and phenology:—Costa Rica, Panama, Colombia, Venezuela, Guianas, Ecuador, Bolivia
and Brazil (Gérts-van Rijn 2007, Bornstein & Coe 2007), where the species is distributed in the Amazon, Caatinga,
Cerrado and Atlantic Forest domains (Flora of Brazil 2020 under construction). In the Northeast region it is recorded in
MA, CE, SE and BA (Flora of Brazil 2020 under construction), and the occurrence in the study area was confirmed for
CE and for the first time in PE. Although its occurrence is listed in several Brazilian states (Flora of Brazil 2020 under
construction), it was only found in three localities: four samples from Ceard, dated from 1908 and later re-collected
between 1997 and 2006, and another recently one found in Pernambuco. All arcas where the species was found are
montane forests that reach from 700 to 1000 m of elevation. Flowering between May to September and the fruits were
observed in March and October.

Comments:—Yuncker (1950) recognized varities under Piper crassinervium; however, Yuncker (1972) mentioned
the variation of the leaf blade size, shape and the type of pubescence could be observed in the same plant. This species is
casily differed by the long style and leaf blade glabrous and any voucher misidentified was found in visited herbaria.
Albiero ef al. (2005) found differences in stomata types, glandular trichomes, and secretory cells, In Ceara, the species
is commonly known as “Pimenta longa (folha larga)” (£. Silveira s.n.).

Examined material:—BRAZIL. Ceara: Guaramiranga Riacho do Capim. 24 July 1908, fl., 4. Ducke s.n.
(NY00957335 |digital image|); Remanso, 15 March 1997, fr., L. Silveira s.n. (EAC 24732); ibdem, 20 January 2006,
fr., Q. Deusdénia s.n. (EAC 38222, HCDAL 1803); ibdem, 28 October 1999, fr., £. Sitveira & O.D.L.P. Cavaicante
s.n. (EAC 33877, HCDAL 489). Pernambuco: Bonito, Parque Municipal Mucuri Hymalaia, 13 June 2018, f1. bud, A.
Melo et al. 1756 (UFP).

12. Piper dilataium Richard (1792: 105). Figure 3 J.

The species is characterized by the pilose branches and leaves. obovate to rhomboid leaf blades, and straight, solitary,
non-apiculate spikes, and densely fimbriate bracteoles. It is similar to P> mollicomum, however differs from this by
spike (straight vs. arched) and fruit shape (deltoid vs. oblong).

Distribution, habitat and phenology:—It occurs from Mexico to Paraguay, including Caribbean Islands (Tebbs
1993b). In Brazil, the species is widely distributed and is present in the Amazon, Caatinga, Cerrado and Atlantic Forest
domains, not having formal records in PI, RN and SE (Flora of Brazil 2020 under construction). In the study area, it
was conlirmed in the states with previous records, and found in lowland, submontane and montane forests, [requently
inhabiting forest borders. Flowers and fruits throughout the year.

Comments:—Although Yuncker (1972) indicated straight or arched spikes, only the first type was found in
the analyzed material. Some samples in visited herbaria were misidentified as Piper aduncim, however both can
be distinguished by spike oricntation (straight vs. arched), leaf blade pubescence (pilose in both sides vs. hirsute,
hirtellous or pilose in the adaxial side and pilose in the abaxial) and fruit shape (deltoid vs. oblong to tetrangular).

In the study area is commonly known as “Pimenta-longa”.

Ilustration in Tebbs (1993b).

Selected examined material—BRAZIL. Alagoas: Murici, 4 April 2009, fr., T'A. Pontes et al. 158 (UFP). Ceara:
Guaramiranga, 28 Mar. 2015, fr., M.I.B. Loiola et al. 2524 (EAC). Paraiba: Areia, 24 Sep. 1992, fr., M.F. Agra & M.G.
Silva 1465 (JPB). Pernambuco: Sdo Vicente Férrer, Mata do Estado, 16 October 2017, fr, A. Melo et al. 1714 (UFP).

13. Piper divaricatum G. Meyer (1818: 15).

Similar to P. caldense, it differs from this by having longer spikes (5-7.2 vs. 1.8-3.8 cm long) and different leaf texture
when dried (chartaceous vs. membranaceous).

Distribution, habitat and phenology.—Mexico (Villasciior 2016), Venezuela, Guianas, Brazil. Bolivia and
Ecuador (Trelease & Yuncker 1950, Jorgensen & Leon-Yinez 1999, Gorts-van Rijn 2007). In Brazil it is widely
distributed in the Amazon, Caatinga, Cerrado and Atlantic Forest domains and has previous records in the study arca
in the states of AL, CE and PE (Flora of Brazil 2020 under construction). It was not confirmed for CE and PB, but
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probably occurs in both states. P. divaricatum was found in lowland forest areas, commonly in forest borders. Flowers
and fruits throughout the vear.

Comments:—Although it is widely distributed, few samples are from Pernambuco, being one of the most
common specics in Alagoas. The samples registered for Ceara previously misidentified as P divaricatum are actually
P caldense. The species are morphologically similar, however usually inhabit different environments.

Illustration in Guimaraes & Monteiro (2006).

Selected examined material:—BRAZIL. Alagoas: Maceid, Parque Municiapl de Maceio, 23 May 2008, fr.. R.P.
Lyra-Lemos & L. Conserva 11345 (MAC). Pernambuco: Moreno, Granja Santa Cecilia, 17 September 1998, fi., A.
Laurénio et al. 1344 (PEUFR).

14. Piper glabratum Kunth (1839: 633). Figures 4 K-M.

It is similar to . hostmannianum, being distinguished from that species by the bracteole pubescence (fimbriate only in
the inferior part vs. marginally fimbriate throughout), besides the texture of the leaf blades being different when dried
(membranaceous vs. chartaceous).

Distribution, habitat and phenology:—Peru, Ecuador, Boliviaand Brazil, in the latter being found in the Amazon,
Caatinga, Cerrado and Atlantic Forest domains (Brako & Zaruchi 1993, Jorgensen & Leon-Yanez 1999, Nee 2004,
Flora of Brazil 2020 under construction). In the Northeast it is recorded in AL, BA, PB and PE (Flora of Brazil 2020
under construction) and is herewith confirmed in the study area. It occurs in montane forests and only one population
known in lowland forests. It flowers between April and October, and was found [ruiting only in December.

Selected examined material:—BRAZIL. Alagoas: Quebrangulo, Reserva Biologica Pedra Talhada, 12 May
2014, 1., L. Nusbaumer & M. Ammann 4022 (JPB, MAC, RB, UFP), Paraiba: Areia, 9 December 2011, fr., /2. Melo
etal. 10776 (RB, UFRN). Pernambuco: Igarassu, Usina Sdo José, Mata de Piedade, 17 April 2013, f1., 4. Melo et al.
1120 (JPB, UFP); Jaqueira, RPPN Frei Caneca, 21 September 2017, f1.. 4. Melo et al. 1696 (UFP).

15. Piper hayneanum C. de Candolle (1869: 253). 1869, = Oitonia macrophylla Kunth (1839: 583).

It is casily recognized by clliptical to ovate, glabrate leaf blades, rounded to slightly lobed base, orangish to brown dots
cvident in the abaxial side, and the racemose inflorescences. Can be confused with £ corcovadensis, differing by leaf
base shape (elliptical to oval vs. elliptical), and the orangish to brown dots evident both in the abaxial leaf surface and
racemes (vs. dots yellowish to inconspicuous in P corcovadensis).

Distribution, habitat and phenology:—Endemic to the Brazilian Atlantic Forest, with records for PB, PE, BA.
MG, ES, RJ and SP (Callejas 1986, Flora of Brazil 2020 under construction). In the study area it was confirmed in PE,
and for the first time in AL, in forest interiors. It is considered rare, as it is found in only three localities: two of them
in montane forests with elevations of up to 800 m, and the third in fragments of lowland forest area in urbanized areas.
It has flowering and fruiting records in September and October.

Comments:—Candolle (1869) delimited infraspecific taxa according to the occurrence of a marginal vein with
trichomes in the leaf blade. Such a character is commonly observed in specics of Piper subg. Ottonia, with the varictics
not being considered by Callejas (1986) nor Flora do Brasil 2020 (under construction).

Image in Yuncker (1973).

Examined materia:—BRAZIL. Alagoas: Murici, Estagao Ecoldgica de Murici, 15 September 2002, fl., M.JN.
Rodal el al. 1363 (JPB, PEUFR). Pernambuco: Cabo, A. Viana et al. 381 (UFP); Recife, Dois Irmios, Parque Estadual
Dois Irmaos, 14 October 1960, 1., S. Tavares 529 (CEPEC, HST, IPA, PEUFR, UFP, US [digital image]).

16. Piper hispidum Swartz (1788: 15).

It is morphologically similar to /2 mollicomum, differing from that mainly by the pubescence in the adaxial side of the
leaf blade (scabrous vs. pilose) and spike (straight vs. arched).

Distribution, habitat and phenology:—Neotropical (Steyermark & Callejas 2003). Tn Brazil it is one of the
more widely distributed species of Piper; however, without formal records in the states of MA, PT and RN (Flora of
Brazil 2020 under construction). where it is likely to occurs. In the study area, we confirmed the occurrence in all states
that had previous records (AL, CE, PB, PE), being considered a common species, easily found in forest borders in
lowland and montane forests. Flowers and fruits throughout the year.
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Comments:—In the visited herbaria, many P hispidum specimens were misidentified as P aduncum, P. dilatatum
or P mollicomum. The four species are similar to cach other and are common in forest remnant borders. Piper hispidum
difTers by the straight spikes (arched in P. adincun and P. mollicomum) and hispid abaxial side of the leaf blade (pilose
n £ dilatatum and P. mollicomum, pilose in . aduncunt).

Candolle (1869) and Yuncker (1950) proposed varietics in £ hispidum that differ by leaf blade size, shape and
base, and peduncle size. Yuncker (1973) accepted three varieties as occurring in Brazil, but Flora of Brazil 2020 (under
construction) considers them phenotypical variation of the species, which was followed here. Steyermark & Callejas
(2003) suggested the taxa is part of a species complex.

Milliken (1997) mentions the use of P hispidum leaves against yellow fever symptoms in the Amazon region.

Illustration in Melo ef al. (2013),

Selected examined material:—BRAZIL. Alagoas: Ibateguara, Coimbra, Grota da Burra, 23 October 2001, fr..
M. Oliveira & A.A. Grilo 644 (MAC, UFP). Ceara: Ubajara, PARNA Ubajara, 24 Scptember 1998, fl., 4. Fernandes
& F. Nunes s.n. (EAC 27730). Paraiba: Sap¢, RPPN Fazenda Pacatuba, 4 May 2001, 1. fr., £.A. César 187 (JPB).
Pernambuco: Lagoa dos Gatos, RPPN Fazenda Pedra D’Anta, 17 December 2010, fr., 4. Melo et al. 671 (JPB, UFP).

TABLE 1. Geographic distribution of the taxa in the study area, as well as the vegetation types and areas of occurrence.
Empty ficlds correspond to samples without label information. AL: Alagoas, CE: Ceara, PB: Paraiba. PE: Pernambuco. RN:
Rio Grande do Norte. DrF: Dry Forest, Mon: Montane forest, Sub: Submontane forests, LoF: Lowland forests. AF: Atlantic
Forest, Caa: Caatinga, Cer: Cerrado. HumF: Humid Forest of Ceara.

* Acronyms of states not included in the study arca but mentioned in the text. AC: Acre, AM: Amazonas, AP: Amapd, BA:
Bahia, ES: Espirito Santo, GO: Goids. MA: Maranhdo, MG: Minas Gerais. MT: Mato Grosso. PA: Para, Pl: Piaui, RJ: Rio
de Janeiro, RO: Rondénia, RR: Roraima, SE: Sergipe, SC: Santa Catarina, SP; Sao Paulo,

Taxa Dixtcitwtion I thie Domain Vegetation type  Habitat
study area
P aduncum CE. PE Al LoF, Sub. Mon  Forest borders and anthropic areas
AF, Caa (brejos de % %
P, amalago AL, CE. PB, PE ‘ LoF, Sub, Mon  Forest border and interior
altitude)
P amplum PE AF LoF, Sub, Mon Forest ntenor
P anisum AL, PE, AF Sub, Mon Forest interior
P arboreum var. arboreunt AL, CE. PE Al Lol Sub, Mon  Forest border and interior
P arboreum var. hirtellum AL, CE, PB, PE AF, Cer LoF, Sub, Mon  Forest border and interior
P boucheanum AL, CE, PB, PE AF LoF, Sub, Mon Forest mtertor
P caldense AL,CE PB,PE,RN AF S e e MR
associated 1o water bodies
P cernunm var. cermumim CE, PE AF, Caa (HumF) Meon Forest interior
P. cermuum var.
biformpilum - 5 - )
P consanguineum CE Caa (TTumF) Mon -
P corcovadensis PL Coalrenriis Mon -
alritude)
P crassinervium CE, PE AF, Caa (HumF) Mon Forest intenor, associated to streams
P dilatatum ALcipppr  ARCaGmosde  opoh Mon  Torestbonder
altitude)
P, divaricatum AL, PE Al LoF Forest border
P. glabratum AL,PB,PE Al LoF, Mon Forest interior
P hayneanum AL,PE AT LoF, Mon Forest interior
P hispidum AL, CE, PB, PE AF Lok, Sub, Mon  Forest border and iterior
P hostmannianum AL, PE AF LoF, Sub, Mon Forest interior
P ilheusense AL,PE AF LoF, Sub, Mon Forest interior
P lepturum PB ATl LoF Forest border

...conrinued on the next page
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TABLE 1. (Continued)
Taxa Lstshotoncin e Domain Vegetation type  Habitat
study area

P limai AL, PE AF LoF, Mon Forest barder and interior

Plimecadii CE. PE. RN A, Cer DrF. Mon Forest interior and close to rivers and
streams

P. marginatum AL, CE, PB, PE AF LoF, Sub, Mon  Forest border

P molliconum AL, CL, PB, PE AT LoF, Mon Forest border

P nemaianthera CE Caa (HumF) Mon -

P peltatum CE - - -

P. permucronatum PE - - -

P. quadratiovarium AL,PE Al LoF, Sub, Mon  Forest interior

P rivinoides AL, PE Al LoF -

P rufipitum CE - Mon -

P tuberculatum AL, CE, PB, PE, RN AF LoF Forest border

P wumbellaium AL, CE, PE AF LoF, Sub, Mon  Forest border

17. Piper hostmanniamun (Miquel 1845: 465) C. de Candolle (1869: 287) = Artanthe hostmanniana Miquel (1845:
465).

Differs from P glabratum by the consistency of the leaf blades when dry (chartaceous vs. membranaceous) and
bracteole pubescence (marginally fimbriate vs. marginally fimbriate only in the inferior part of the bracteole).

Distribution, habitat and phenology:—Venezuela, Guiana, Suriname, French Guiana, Brazil, Ecuador, Peru and
Bolivia (Tebbs 1993b, Jorgensen & Leon-Yanez 1999). In Brazil it occurs only in the Amazon. Cerrado and Atlantic
Forest domains. and in the Northeast region is found in PE and AL. Although it is considered one of the more common
species in the Amazon (Gorts-van Rijn 2007, Costa & Callejas 1999, Melo ef al. 2014), it is rare in the study area
and known by two records in lowland and submontanc/montanc forests. It has flowering and fruiting records only in
October.

Comments:—Four varieties were delimited by branch, leaf blade and fruit pubescence, besides number of
secondary veins (Candolle 1869; Trelease and Yuncker 1950) and not recognized by Yuncker (1972). Tebbs (1993b).
Steyermark and Callejas (2003) and Flora of Brazil 2020 (under construction).

lustration in Tebbs (1993b).

Examined material:—BRAZIL. Alagoas: Joaquim Gomes, Fazenda Boa Vontade, 25 September 2009, fl. bud,
ALL. Pinheiro et al. 1000 (MAC). Pernambuco: Igarassu, Usina Sio José, 18 October 2007, {1. [r., A. Alves-Araijo et
al. 648 (UFP).

18. Piper ilheusense Yuncker (1966: 101). Figures 4 N-O.

It has clliptical to lanceolate, glabrate leaf blades, besides short spikes (3.5-4.5 cm long) and oblong fruits with a
depressed apex, making it similarto P, limai. However, it differs from the latter by the leaf'shape (elliptical to lanceolate)
and dimensions (12-21 x 3-7.5 ecm vs. 15-20 x 6-9.5 cm).

Distribution, habitat and phenology:—It is endemic to the Brazilian Atlantic Forest. recorded only in AL, BA
and ES (Flora of Brazil 2020 under construction). In the study area, it was confirmed in AL and PE in fragments of
montane forests and in one lowland forest area. It is considered rare due to the few occurrence records in the study area.
Flowers between March and October, and fruits between August and April.

Comments:—Leal blade shape and size arc diagnostic characters used by Yuncker (1966) to recognize P
ilheusense; however, we found populations with smaller leaf blades (12-15 x 3-3.5 em), which are hereby treated as
intraspecific variability. Although the same author considers P, ilheusense as a distinct taxon from Piper taperanum
Yuncker (1966: 126), mainly due to the leaf blade shape (elliptic to lanceolate vs. elliptic), after analyzing herbarium
collections, as well as type specimens, we treat them as a single taxon.

Selected examined material: —BRAZIL. Alagoas: Pilar, Mata do Lamardo, 6 April 2002, fr., R.P. Lyra-Lemos
6583 (MAC). Pernambuco: Bonilo, 13 June 2018, f1., 4. Melo et al. 1761 (UFP). Tapera [Sio Lourengo da Mata], Mata
do Tord, 5 March 1936, 1., D. B. Pickel 4120 (IPA).
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19. Piper lepturum Kunth (1839: 679).

1t 1s recognized by the one pair of secondary veins emerging from the leal blade base, which was not observed in any
other taxon in the study arca.

Distribution, habitat and phenology:—It 1s endemic from the Cerrado and Brazilian Atlantic Forest (Flora
of Brazil 2020 under construction). In the Northeast region it is recorded in the state of PB (Flora of Brazil 2020
under construction), only in lowland forests. and confirmed here. It was found in a forest border area and there is no
phenology information for the study area.

Comments—Yuncker (1966, 1973) proposed infraspecific taxa defined by the pubescence of the younger
branches and leaves, as well as trichome size. In Flora of Brazil 2020 (under construction), these varicties are adopted;
however. we decided not to use them in the present study due to the small number of specimens available for the arca
which made unclear to consider them.

Image in Yuncker (1973).

Examined material:—BRAZIL. Paraiba: Jodo Pessoa, Jardim Botanico de Jodo Pessoa, | August 2008, ste_, /. F7
CGuimardaes 1782 (RB); 1 August 2008, ste.. £.F. Guimaraes 1783 (RB).

20. Piper limai Yuncker (1966: 49). Figures 3 K-L: 5 A-B.

It differs from the other taxa by the glabrate leaf blades (in both abaxial and adaxial sides and veins), as well as by
the short spikes (2-4 cm long), thickened during fruiting (0.25-0.4 ¢cm). It can be distinguished from P, ampium by the
absence of sheath petiole prominence in the leaf base (vs. present), leaf blade shape (elliptic to obovate vs. oblong) and
spike length (2-4 vs. 3.7-6 cm long).

Distribution, habitat and phenology:—Considered endemic to the Brazilian Northeast, with records only in
AL, BA and PE (Melo ef al. 2016, Flora of Brazil 2020 under construction), being hereby confirmed in the study area.
It was found in lowland, submontane and montane forests, only in remnant interiors. Although rare in PE (only one
known locality), it is one of the most common specics in AL. Flowers and fruits throughout the year.

Comments:—Yuncker (1966) used leal blade and spike characteristics to distinguish Piper limai from P.
vicosanum Yuncker (1966: 74). With the wide analysis of samples, we noticed that the bracteole changes during flower
maturation and fruit development. Initially 1t is glabrate, changing to papillose and ciliate in the angles when the spikes
are fruiting. Also, the leaf blade shape varies from elliptic in the upper portion of the branches (i.¢., the younger ones)
to elliptic to obovate in the older branches. With this, we hereby adopted the name P limai for all samples with those
characteristics.

Selected examined material:—BRAZIL. Alagoas: Messias, 9 June 2002, f1., R.P. Lyra-Lemos 6745 (IPA. MAC).
Pernambuco: Jaqueira, RPPN Frei Caneca, 19 September 2017, fr., 4. Melo et al. 1674 (UFP).

21. Piper macedoi Yuncker (1966: 51). Figures 5 C-E.

It can be recognized by the elliptic to oblong leaf blades with acute apex and scabrous adaxial side, squamous in
older leaves, which makes the specics very similar to Piper aduncum. However, the spike orientation is straight in 2,
macedoi and arched in P aduncum, besides the peduncle size being different |(0.8) 1.4-2 (2,2) cm vs. 0.6-1 cm].
Distribution, habitat and phenology:—The species is endemic to Brazil, where it occurs in the Caatinga, Cerrado
and Atlantic Forest domains. In the Northeast region it has records confirmed in BA, CE and MA (Flora of Brazil 2020
under construction), being hereby confirmed in CE and with new records in PE, PI and RN. It occurs in dry forest
areas in CE, where it was found in different locations in the slopes of Chapada do Araripe (ca. 700-800 m of elevation),
without confirmation if it is Cerrado vegetation. In RN there is one record with savanna vegetation, being characterized
by Oliveira ef al. (2012) as Cerrado. The species was sampled in a cerrado arca and inhabiting places close to rivers
and streams in PI, although not part of the study arca. However, in PE, it was recorded in one montane forest area (ca.
750 m of elevation) in the Atlantic Forest. Recorded flowering and fruiting between May and October.
Comments:—Yuncker (1966) also described Piper macedoi T. longispicum Yuncker (1966: 52) when describing
P macedoi, which differs from the typical form by the long trichomes (longer than 0.5 mm) and longer spikes (13-
15 c¢m long). Flora of Brazil 2020 (under construction) does not consider forms for this taxon. Overall, the analyzed
samples have trichomes of up to I mm long and spikes of up to 8.6 cm long; however, they can also be distinguished
by characters other than those employed by Yuncker (1966): clliptical to oblong leaf blade, abaxial side veins with
adpressed trichomes up to 0.5 mm long (in the samples from dry forest and/or cerrado/cerradio); and leaf blade oblong
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to slightly ovate, abaxial side veins densely pilose and with trichomes between 0.7-1 mm long (sample from the
Atlantic Forest). The observation of such variation in pubescence had already been observed by Yuncker (1966, 1973),
and could be confirmed in the samples used by him to describe these taxa. However, we follow Flora of Brazil 2020
(under construction) and do not distinguish forms.

Examined material:—BRAZIL. Ceara: Barbalha, Arajara, 13 October 1995, fl., 4. Pessoa 18 (UFRN); ibdem,
13 October 1995. fr, M.A.P. Sitva s.n. (HCDAL 466); Crato, Nascente do Rio Batateiras, 6 August 2011, fr., £ FR.
Ferreira et al. 1 (RB); ibdem, 16 July 2019_ ste.. A. Melo et al. 1833 (UFP); Santana do Cariri, Vale dos Buritis, 8 June
2006, fr., M.A.P. Silva 7 (HCDAL); ibdem, s. data, {1, fr., 5. col. (HCDAL 13848). Pernambuco: Jaqueira, RPPN Frei
Caneca, 22 September 2017, f1. fr., A. Melo et al. 1700 (UFP). Rio Grande do Norte: Santa Luzia, 11 August 2007, fr..
A.C.P. Oliveira & M.1B. Loiola 724 (MOSS [photography|, UFRN)

Additional examined material:—BRAZIL. PIAUI: Gilbués, 19 May 1997, fr.. L.P. Félix 7781 (HST, HUVA).

22. Piper marginatum Jacquin (1790: 128). Figurc 3 M.

Species similar to P umbellatum, which also has cordate leaves, but differs from that by the spike: solitary, arched and
leaf opposed in P. marginatum, and numerous, straight and axilar in P. umbellatum.

Distribution, habitat and phenology:—Central America, Caribbean Islands and South America up to Brazil
and Ecuador (Steyermark & Callejas 2003). In Brazil, it occurs in the Amazon, Caatinga, Cerrado and Atlantic Forest
domains, and in the Northeast region the only states without records are PI, RN and SE (Flora of Brazil 2020 under
construction), where it 1s also likely to occur. It was confirmed in all states with previous records, being common in
lowland and montane forests, inhabiting remnant borders and roads, and even in abandoned lands in urban arcas.
Flowers and fruits throughout the year.

Comments:—Even though there are infraspecific taxa proposed (Candolle 1869: Yuncker 1950). we follow Flora
of Brazil 2020 (under construction), due to the variability detected in the analyzed specimens.

It is commonly known in the study area as “Malvavisco”, and as “Caapeba-pequena” and “Caapeba-branca” in other
regions of the country, and is used in cooking (Kinupp & Lorenzi 2017).

Ilustration in Melo e al. (2013).

Selected examined material: —BRAZIL. Alagoas: Maceid, Parque Municipal de Macei6, 1 September 2007,
fl. fr., R.P. Lyra-Lemos 10037 (MAC). Ccara: Maranguape, Sitio Betania, 28 July 2017, fl. fr., £. V. Nascimenio & A.
Soares s.n. (EAC 61091). Paraiba: Jodo Pessoa, Jardim Boténico de Jodo Pessoa, 25 May 1995, fl., M.R. Barbosa
1476 (JPB). Pernambuco: Recife, Curado, Jardim Botanico do Recife, 26 May 2011, f1.. 4. Melo et al. 798 (JPB, RB,
UFP).

23. Piper mollicomum Kunth (1839: 648). Figure 3 N,

It differs from other species by presenting pilose branches and leaves, 4-5 pairs of secondary veins emerging from the
lower two thirds of the midvein and arched spikes. It can be confused with 2 aduncum; however, it differs from this
by the pubescence in the adaxial side of the leaf (pilose vs. pilose or hirsutc) and shape of the blade (clliptic to ovate
vs. lanceolate to clliptic).

Distribution, habitat and phenology:—Venezuela, Colombia and Brazil (Tebbs 1993b). In Brazil it occurs in the
Amazon, Caatinga, Cerrado and Atlantic Forest domains. and in the Northeast region it is recorded in AL, BA, CE. PB
and PE (Flora of Brazil 2020 under construction). We confirmed the species in AL, CE and PE. It occurs in the border
of lowland and montane forests. Flowers and fruits throughout the year.

Comments:—Despite being common, as indicated by Yuncker (1973), specimens are sometimes misidentified as
P aduncum. Besides the mentioned characteristics, /2 aduncum has the sccondary veins strongly curved towards the
leaf blade apex, while their angle are less steep in 2 mollicomum. Another similar species common in forest remnant
borders is P. dilatatum, from which it differs by fruit shape (oblong vs. deltoid).

Tlustrations in Tebbs (1993b).

Selected examined material:—BRAZIL, Alagoas: Murici, Estagao Ecolagica Murici, Serra do Ouro, 7 November
2003, 1. fr., B. Faleao & A.IL. Pinheiro 33 (MAC). Ceara: Mulungu, Serra de Baturité, 15 January 19858, bud. {1.,
E Breno s.n. (EAC 1775). Pernambuco: Jaqueira, RPPN Frei Caneca, 12 October 2010, f1., 4. Melo ei al. 579 (JPB,
UFP).
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FIGURE 5. A-B. P, limai (A. Melo et al. 1674). A. Leal: B. Detail of the fruiting spike. C-E. P. macedoi (E.V.R. Ferreira et al. 1): C:
Leaf; D. Detail of the abaxial side of the leaf blade; E: Detail of the fruiting spike. F-H. P nemaianthera (A.S.F Castro 2930), F. Fertile
branch, showing adventitious roots; G. Detail of the primary vein in the abaxial side; H. Spike with exposed styles. I-1. P. permucronaium
(D. Andrade-Lima s.n./ 1PA 49918). L. Leaf: 1. Detail of the abaxial side of the leaf blade. K-L. P guadratiovarium (A. Melo et al. 1695):
K. Leaf; L. Detail of the fruiting spike, showing fruit shape and fimbriate rachis. M=N. P. rivinoides (R.P. Lyra-Lemos et al. 10933). M.
Leaf; N. Detail of the fruiting spike.
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TABLE 2. Piper taxa found in Conservation Units in the study area. Acronyms: Esec—Ecological Station, Flona—National
Forest, Jabot—Botanical Garden, ParEst—State Park, ParMun—Municipality Park, Parna—National Park, ReBio—
Biological Reserve, ReEco—FEcological Reserve, RPPN—Private Natural Heritage Reserve, RVS—Wildlife Refuge.

Taxa

Conscrvation Unit

P. adiuncum

P amalago

P amplum

F. anisum

P arbareum var. arboreum

P, arboreum var. hirtellum

P. boucheanum

P, caldense

P cernuum var, cernuum

P cernuum var. biformipilum
P. consanguineum

P corcovadensis

P. crassinervium

P dilatatum

P, divaricatum

P glabratum

P hayneanum

P hispidum

P hostmannianun
P ilheusense

P lepturum

PE- ParEst Dais Irmaos (Mata de Dois Irmaos)

AL- ReBio Pedra Talhada; RPPN Fazenda Madeims

PB- ParEst Mata do Pau Ferro

PE- RVS Matas do Siriji (Mata do Estado)

PE- RPPN Frei Caneca; RPPN Pedra D'Anta; RVS Matas do Sinji

AL- ReBio Pedra Talhada

PE- ParMun Mucuri do Hymalaa (ParMun de Bonito); RPPN Frei Cancca: RPPN Pedra D’ Anta: RVS Matas
do Sinp

AL- Esec Murici; ReBio Pedra Talhada

CE- Pama Ubajara

PE- Esec Tapacura, Jabot Recife, Parkst Dois Irmdos, ParMun Mucur do Hymalaa, ReBio Saltinho, RPPN
Frei Caneca, RVS Matas Sinji (Mata do Fstado), RVS Sistema Gurjai

AL- Esec Murici; RPPN Fazenda Madeiras; RPPN Garabu; ReBio Pedra Talhada

CE- Flona Araripe; Parna Ubajara

PB- RPPN Fazenda Pacatuba; ReBio Guaribas

PE- Jabot Recife, Parkst Dois Irmios, ParMun Mucun Hymalaia, ReBio Saltinho, RPPN Frei Caneca, RPPN
Pedra D'Anta, RVS Sistema Gurjan, RVS Mata Usina Sdo José. RVS Matas Sinji (Mata do Estado)

AL- RPPN Fazenda Madeiras

PB- RPPN Fazenda Pacatuba

PE- Jabot Recife, RVS Matas do Siryji; RVS Mata Toro (PE)

AL- ESEC Murici, ReBio Pedra Talhada

PB- Jabot Jodo Pessoa, ReBio Guaribas. RPPN Fazenda Pacatuba

PE- Esec Caetés, ParMun Mucuri Hymalaia, ResEco Camijé, RVS Sistema Gurjai, RVS Mata da Usina Sao
José, RVS Matas do Siriji, RPPN Fazenda Madeiras, RPPN Frei Caneca

PE- RPPN Frei Caneca, RPPN Pedra D’Anta

CE- PARNA Ubajara

PE- ParMun Mucun Hymalaia

CE- Flona Araripe

PB- ParEst Mata do Pau Ferro

PE- ReBio Saltinho, RVS Matas do Siriji

AL- ParMun de Maceio, ReBio Pedra Talhada

AL- ReBio Pedra Talhada

PE- RPPN Frei Caneca, RPPN Pedra D" Anta, RVS Mata da Usina Sdo José, RVS Matas do Sirgji
AL- Esec de Murici

PE- ParEst Dois Irmaos, RVS Sistema Gurjai

AL- Esec Muricr, ReBio Pedr Talhada, RPPN Fazenda Madeiras, RPPN Garabu

CE- Flona Araripe

PB- RPPN Fazenda Pacatuba

PE- ParMun Vasconcelos Sobrinho, RVS Mata da Usina Sio José, RPPN Frei Caneca, RPPN Pedra D" Anta,
RPPN Serra Contente

AL- Esec Murici, ReBio Pedra Talhada

PE- RPPN Frei Caneca, RVS Mata Tord

PB- Jabot Jodo Pessoa

...... continied on the nexi page
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TABLE 2. (Continued)

Taxa Conservation Unit

Pl AL- Esec Murict, ReBio Pedra Talhada, RPPN Fazenda Madeiras
L PE- RPPN Frei Caneea, RPPN Pedra D' Anta

P macedoi -

L. marginatum

P mollicomum

P. nematanthera
F. peltatum

P. permucronatum
P guadratiovarium

P rivinoides

AL- Esee Murici, ParMun Macei6, RPPN Fazenda Madeiras, RPPN Garabu

PB- Jabot Joio Pessoa

PE- Esec Caetés, Esec Tapacura, Jabot Recife, ParEst Dois Irméos, ParMun Vasconcelos Sobrinho, ReBio de
Salunho, Resec Carnijo. RPPN Frei Caneca, RVS do Sistema Gurjaa, RVS Mata Usina Sdo José, RVS Mata
do Tor6, RVS Matas do Sinji

AL- Esec Murici. ReBio Pedra Talhada

PE- Esec Tapacura. ParMun Vasconcelos Sobrinho, ReBio Saltinho, RPPN Frei Caneca, RPPN Pedra D’ Anta

AL- ReBio Pedra Talhada
PE- RPPN Frei Caneca, RVS Mata da Usina Sdo José
PE- RVS Mata do Toro

P rufipiium

CE- Pama Ubajara

PB- Jabot Jodo Pessoa, ReBio de Guaribas
RN- ParEst das Dunas

AL- ReBio Pedra Talhada

PE- RPPN Frei Caneca, RPPN Pedra D’ Anta

P. tuberculatum

P umbeliaium

24. Piper nematanthera C. de Candolle (1869: 367). Figures 5 F-H, 7.

It differs from the remaining speciecs mainly by being a hemi-epiphyte, besides the leaf blade base slightly lobed.
presenting small spikes (0.7-0.9 cm long) and long styles (1-2 mm long). The size and shape of the leaf blade base,
and the spike length of 2 nematanthera arc similar to those of £ consanguinewm; however, they differ by the habit
(hemi-epiphyte vs. subshrub) and leaf blade shape (elliptic to ovate vs. oblong).

Distribution, habitat and phenology:—Guiana, French Guiana, Suriname. Brazil and Bolivia (Gérts-van
Rijn 2007, Callejas & Mathieu 2014), being restricted to the Amazon domain in Brazil (Flora of Brazil 2020 under
construction), We present here the first extra-Amazon record of the species, found in the montane forests in Ceara
(800-1000 m elevation). Flowering in March and April.

Comments:—It is the only species in the study arca with a peculiar habit, described in the label as “climbing vine”
(A.S.F, Castro 2930) but also cited as a shrub (£.8. Souza et al, 4001). Miquel (1844) and Trelease & Yuncker (1950)
described it as shrubby and Gorts-van Rin (2002) and Monteiro (2018) as a scandent shrub. However, it is necessary
to follow the species populations in their natural habitat to verify its habit, as adventitial roots have been observed in
each branch node, which agrees with Putz & Holbrook (1986), The hemi-epiphyte habit was already indicated by Melo
et al. (2014) in another Piper species observed in its natural environment.

Examined material:—BRAZIL. Ceara: Ubajara, Sitio Sdo Luis, 8 April 2016, 1. ¢, E.B. Souza et al. 4001
(HUVA); Vigosa do Ceara, Tacaranha, 16 March 2016, 1. ©/, A.S.F Castro 2930 (EAC. UFP).

Additional examined material:—BRAZIL. Acre: Feijo, Rio Jurupari, February 2010, fl. | . Brasil et al. 506
(RB).

25. Piper peltatum Linnacus (1753: 30).

Tt is easily recognized by being the only species with peltate leaves in the study area, besides having long petioles
(14-16 cm long) and sheath petioles (7--10 cm long), reniform to cordate leaf blades (20-30 = 14-30 ¢m) and rounded
to obtuse apex.
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Distribution, habitat and phenology:—Pantropical (Tebbs 1993b), in Brazl it is distributed in the Amazon,
Cerrado and Atlantic Forest domains (Flora of Brazil 2020 under construction). In the Northeast region it is recorded
only in the states of MA and CE, in which there is only one specimen from the study area, and no recent collections or
habitat and vegetation type and phenology.

Comments:—It is commonly known as “Caapcba”™ or “Caapeba-amazonica” and is used for cooking in some
localities (Kinupp & Lorenzi 2017).

Tllustration in Tebbs (1993b).

Examined material:—BRAZIL. Ceara: s. loc., s. d., ste., Gardner s.n. (U 1482424 [digital image]).

Additional examined material.l—BRAZIL, Amazonas: Presidente Figueiredo, estrada para a Cachoeira da
Iracema, 31 May 2013, 1, fr., A. Melo et al. 1184 (INPA, UFP). Maranhdo: Sdo Luiz, Pago do Lumiar, 24 January
1976, 1. fr., G.M. Barroso & E.F. Guimardes 359 (RB).

26. Piper permucronaium Yuncker (1966: 11). Figure 5 1-].

1t is recognized by the oblong leaf blade and short spikes (4-4.5 cm long), which become thickened when fruiting
(0.55-0.7 cm width). It is similar to P, caldense, however differs from this for generally having longer spikes [4.4-4.5
vs. 1.8-3.8(4.4) cm long during fruiting|, besides the pubescence in the leaf blade abaxial side veins (strigose vs.
glabrate).

Distribution, habitat and phenology:—It is endemic to the Brazilian Atlantic Forest, where it is known from BA
to SC (Flora of Brazil 2020 under construction), being recorded here for the first time North of the Sdo Francisco river
in PE. There is no information about the collection locality or phenology, being considered rare in the study area.

Comments.—According to Flora of Brazil 2020 (under construction), there are two known varieties: Piper
permucronatum var, ciliatum D, Monteiro & E.F. Guimardaes (2009: 1014) and the typical variety. These taxa differ
due to leaf blade margin (ciliate vs. non ciliate) and the size of the trichomes in the abaxial side veins (Monteiro &
Guimardes 2009). The analyzed sample is strigose in the abaxial side veins with trichomes shorter than 0.5 mm long,
being framed in the typical variety.

Despite Guimaraes & Carvalho-Silva (2012) mentioning the spike orientation in P, permucronatum being straight
during fruiting, it was not possible to confirm this character in the analyzed sample.

Image in Yuncker (1972).

Examined material: —BRAZIL. Pernambuco: s. loc., s. d., fr., D. Andrade-Lima s.n. (IPA 49918).

27. Piper quadratiovarium Yuncker (1966: 118). Figures 5 K-L.

It differs from the remaining species mainly for presenting symmetrical to slightly asymmetrical leaf blade base (up
to | mm of difference between the base lobes), 12—18 secondary veins emerging from the primary vein, and leaf blade
size (17-24 * 6.5-10.3 em). It can be confused with 22 amplunt: however, this species presents a shorter sheath petiole
(0.1-0.4 cm long - short vs. 1.5-2.1 ¢cm long - up to the leaf blade base), and distinct shapes of the leaf blades (elliptic
to ovate vs. oblong to slightly oval) and fruits (sulcate vs. oblong).

Distribution, habitat and phenology:—Endemic to the Atlantic Forest in the Brazilian Northeast and recorded
only in AL, BA and PE (Flora of Brazil 2020 under construction, Monteiro & Guimarées 2020). In PE it was known
only by the type material, recently being re-collected in lowland, submontane and montane forests in clevations of up
1o 800 m in this state and AL. Despite being found in other localities in the study area, it is considered a rare taxon, as
only a few individuals per populations were observed in field expeditions (4. Melo et al. 1695 and A. Melo et al. 1707).
Flowers and fruits between April and September.

Comments:—Callejas (1986) considered P, quadratiovarium as a synonym of Piper hoffmannseggianum Schultes
(1822: 242). as both species have fimbriate rachis. However, Flora of Brazil 2020 (under construction) considers them
distinct, as adopled here. Despite the similarity between the two species, P, guadratiovarium has larger leaf blades and
the [ruits are deeply sulcate.

Selected examined material:—BRAZIL. Alagoas: Quebrangulo, Reserva Biologica Pedra Talhada, 12 June
2011, fr., R.P. Lyra-Lemos et al. 13397 (MAC). Pernambuco: Jaqueira, RPPN Frei Caneca, 21. 1X.2017, fr., 4. Melo et
al. 1695 (UFP).

24 = Phytotaxa 505 (1) © 2021 Magnolia Press MELO & ALVES

112



28. Piper rivinoides Kunth (1839: 682). Figures SM-N.

It is recognized by the ovate leaf blade with a rounded to truncate base and 6-7 pairs of secondary veins emerging
along the length of the midvein. It is very similar to P solmsianum C. de Candolle (1869: 291), which does not occur
in the study area, but that according to Yuncker (1973) presents [imbriate rachis and villose bracteole petiole.

Distribution, habitat and phenology:—Endemic to Brazil, distributed in the Amazon, Cerrado and Atlantic
Forest domains (Flora of Brazil 2020 under construction). In the Northeast region it had occurrence records only for
PE and BA, and is hereby confirmed for the first time in AL. The only known sample from PE was collected more than
80 years ago and was newly found in lowland forests in AL. Tt is considered rare in the study area and found flowering
and [ruiting only in March.

Comments:—Yuncker (1973) used the leaf blade and spike size to differentiate forms that are not accepted by
Monteiro (2015), based on genetic and morphometric characters. Despite Flora ol Brazil 2020 (under construction)
following the infraspecific delimitation proposed by Yuncker (1966, 1973), we opted (o treat the taxon only in the
specific level, based on the variability of the characters observed in the samples.

Examined material:i—BRAZIL. Alagoas: Rio Largo, 15 March 2008, fr., R.£> Lyra-Lemos et al. 10933 (MAC).
Pernambuco: Tapera [Sdo Lourengo da Mata|, Mata do Toré. 5 March 1936, fl., D.B. Pickel 2507 (IPA: US |digital
image]).

29. Piper rufipilum Yuncker (1966: 121).

It is casily distinguished from the other taxa by the reddish trichomes in the branches and leaves, besides visible glands
in the leaf blade base and closc to the margins.

Distribution, habitat and phenology:—It is known only by the type material. originally without a specific
locality in CE. It is one of the few species in the present work that has a restricted distribution, being considered rare
by Oliveira et al. (2009). No phenological information is available.

Image in Yuncker (1966, 1973).

Examined material:—BRAZIL. Ceara: Crato, s, loc.. s. d., [r., Allemdo & Cysneiros 1464 pp. (R).

30. Piper tuberculatum Jacquin (1795: 2).

1t is morphologically similar to P. arboreum; however, it is distinguished by the presence of tubercles on the branches
and sheath petioles (vs. absent), and the leal blade length x width proportion, which is smaller in P. tuberculaium
(2-2.2) vs. larger in P arboreum (2.5 or larger).

Distribution, habitat and phenology:—From México to Brazil, Peru and Bolivia (Steyermark & Callejas 2003).
In Brazil it is widely distributed, and in Northeast it only lacks records in SE (Flora of Brazil 2020 under construction).
in which it probably also occurs. The occurrence was confirmed in all states in the study area, with records in lowland
forest fragment borders. Flowers and [ruits throughout the year.

Comments— Yuncker (1973) considered three varieties in Brazil, from which two are not accepted in Flora of
Brazil 2020 (under construction). Here we follow Steyermark & Callejas (2003), who do not consider infraspecific
delimitations in P tuberculatum, as the wide variability in leaf size impairs delimitation of varieties,

It is commonly known in the study arca as “Pimenta-de-macaco” or “Pimenta-darda” and sometimes used as
a condiment in some localities, by macerating dehydrated fruiting spikes. Besides, there are studies proving the
insecticide activity over some pests (Carmo er al. 2012).

Hlustration in Guimaries & Giordano (2004).

Selected examined material:—BRAZIL. Alagoas: Vigosa, Pelonha, 21 September 2008, f1., Chagas-Mota 1372
(MAC). Paraiba: Jodo Pessoa, Jardim Botanico de Jodo Pessoa, 28 October 2004, fr., P.C. Gadelha-Neto 1298 (JPB).
Pernambuco: Cha de Alegria, Aratangi, 20 October 1996, fr., M.F.A. Lucena & A. Laurénio 685 (HST, PEUFR, UFP).
Ceara: Fortaleza, Campus do Pici [UFC]. 1., 14 February 1985, E. Nunes s.n. (EAC 12985). Rio Grande do Norte:
Pipa, 26 September 2011, fr., A. Melo et al. 971 (JPB, UFP, UFRN).

31. Piper umbellatum Linneaus (1753: 30). Figure 2 O-P.
It is recognized by the large leaf blades (14.7-26 x 10-25.8 cm), deeply cordate base and slightly acuminate apex.

besides the spikes grouped in umbels (4-8 spikes). It is similar to £ marginatum and P. peliatum, differing by the
disposition of the spikes and petiole msertion, respectively.
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FIGURE 7. Distribution of P nematanthera. A. Known geographical distribution with black dots (Callejas ef al. 2007: Gorts-van Rijn
2007; Flora of Brazil 2020, under construction) and the new record in Ceard state in red. B. New occurrence of P nematanthera in
Northeastern region in Brazil.

Distribution, habitat and phenology:—Pantropical (Tebbs 1993b). In Brazil it is widely distributed in the
Amazon, Cerrado and Atlantic Forest domains, whereas in the Northeast region there are records only in PI, RN and PB
(Flora of Brazil 2020 under construction), where the species is also likely to occur. In the study area it was confirmed
in states that already had previous records and is found in lowland, submontane and montane forests. It inhabits forest
borders, as well as cultivated arcas and arcas with human influence, being considered a common species. Flowers and
fruits throughout the year.

Comments:—Despite the infraspecific taxa (Candolle 1869, 1913), Yuncker (1973) did not consider varieties or
forms and mentioned wide morphological variation, a concept followed here.

In the study area it is commonly known as “Caapeba”, also being known by this name in other regions (Lorenzi &
Matos 2011). Besides being used as an omamental plant, it can spontaneously grow in open areas, forest borders and
cultivated arcas (Lorenzi & Matos 2011, Kinupp & Lorenzi 2017). Roersch (2010) compiled data for P. umbellatum,
including uses in different countries and cultures, as analagesic, against malaria symptoms, ete. Kinupp & Lorenzi
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(2017) also mention the species as a non-conventional plant food, in which the leaves are used in several ways in
cooking,.

Selected examined material:—BRAZIL. Alagoas: Quebrangulo, Reserva Biologica Pedra Talhada, 5 September
2012, fr, B.S. Amorim et al. 1638 (JPB, MAC, UFP). Ceara: Maranguape, Scrra de Baturité, Sitio Sdo Jodo, 27 July
1981, 11., P Martins & E. Nunes s.n. (EAC 10537). Pernambuco: Serinhaé¢m, Usina Trapiche, 1 October 2018, fl., 4.
Melo et al. 1780 (UFP); Jaqueira, RPPN Frei Caneca, 21 November 2011, fr., B.S. Amorim et al. 1246 (JPB, UFP).
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Appendix: List of exsiccatae

Legend: 1- Piper aduncum. 2- Piper amalago. 3- Piper amplum._ 4- Piper anisum. 5.1- Piper arboreum var. arboreum.
5.2- Piper arboreum var, hirtellum. 6- Piper boucheanum. 7- Piper caldense. 8.1- Piper cernuum var. cernuum.
8.2- Piper cernuum var. biformipilum. 9- Piper consanguineum. 10- Piper corcovadensis. 11- Piper crassinervium.
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[MAC] (14); 1132 [MAC], 9055 [MAC] (16); 5872 [MAC], 12111 [MAC], 12360 [MAC], 12374 |[MAC]. 12406
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(30); s.n./ EAC 10537 (31). Mata M.F. s.n. EAC 13531 (30). Matias L.Q. & Albuquerque H.F. s.n./ EAC 38592
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1739 [UFP] (5.1); 670 [UFP], 687 [RB, UFP], 767 [JPB, RB, UFP], 1123 [JPB, UFP], 1133 [JPB, UFP], 1137 [JPB,
UFP], 1231 [JPB, UFP], 1683 [UFP], 1710 [UFP], 1734 [UFP], 1742 [UFP], 1753 [UFP], 1757 [UFP], 1831 [UFP]
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4203 [JPB, MAC, UFP] (7); 4022 [JPB, MAC, RB, UFP] (14); 4209 [JPB, MAC, UFP] (18); 4133 [JPB, MAC, RB.
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[UFP] (7). Siqueira-Filho J.A. ef al. 449 [UFP] (7). Sobral-Leite M. 398 [IPA, UFP| (22). Sobral-Leite M. &
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PIPER (PIPERACEAE) IN EASTERN NORTHEAST BRAZIL Phytotaxa 505 (1) © 2021 Magnolia Press « 37

125
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10943 (30). IPA 756 (2): TPA 76179 (30). JPB 3166 (30). UFP 882 (22). UFRN 1121 (30).

38 = Phytotaxa 505 (1) © 2021 Magnolia Press MELO & ALVES
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