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RESUMO

Cryptanthus ¢ um género da familia Bromeliaceae que apresenta 64 espécies que estdo
distribuidas na parte leste do Brasil nas regides nordeste e sudeste, ocorrendo nos dominios
fitogeograficos da Floresta Atlantica e Caatinga. As relagdes filogenéticas do género ndo sao
completamente entendidas e os estudos taxondmicos feitos para o género estao desatualizados
visto que nos ultimos anos houve um grande incremento de espécies novas publicadas. Assim,
o objetivo geral desta tese foi realizar o estudo sistematico e evolutivo de Cryptanthus. Para a
reconstrucdo filogenética foram usados 44 acessos pertencentes a 29 espécies, sendo 23 do
género Cryptanthus. As analises foram realizadas utilizando 69 genes codificantes de proteina
do cloroplasto. O estudo mostrou que Cryptanthus ¢ monofilético e que os clados foram
formados pela proximidade geografica das espécies. Os clados nao estdo de acordo com a
classifica¢@o infragenérica anteriormente proposta para o género. As reconstrucdes de estado
de carater ancestral mostraram que a presenca de peciolos e que a coloragdo das pétalas alvas
com apice verde ou esverdeado surgiram multiplas vezes na historia evolutiva do género. Na
parte taxonOmica, cinco espécies novas foram descritas para o género: Cryptanthus
apiculatantherus, C. brevibracteatus, C. cinereus, C. pirambuensis e C. vinosibracteatus.
Uma sinopse taxondmica de Cryptanthus para a regido nordeste do Brasil ¢ apresentada e
inclui 39 espécies. O estudo contou com uma chave de identificagao do género para a regido e
inclui ilustragdes e fotografias, bem como mapas de distribuigdo geografica e andlise do status
de conservacdo das espécies. Além disso, dois complexos de espécies foram reconhecidos
para Cryptanthus, o complexo Cryptanthus pickelii que engloba as espécies Cryptanthus
alagoanus e Cryptanthus pickelii, ¢ o complexo Cryptanthus zonatus que inclui as espécies
Cryptanthus dianae, Cryptanthus reptans e Cryptanthus zonatus. Uma nova sinonimizacao
foi proposta onde C. heimenii foi sinonimizado em C. bahianus. Além disso, a flora do
estado de Alagoas foi apresentada e inclui seis espécies: C. alagoanus, C. bahianus, C.
cinereus, C. dianae, C. felixii e C. zonatus. O estudo contou com chave de identificagao das
espécies para o estado, descricdo das espécies, dados sobre distribuicdo e comentarios
taxonomicos. Por fim, um guia de campo incluindo fotografias ¢ apresentado para facilitar a

identificacdo das espécies do género.

Palavras-chave: cloroplasto; filogenia; filogendmica; NGS; sinopse; taxonomia.



ABSTRACT

Cryptanthus 1s a genus of the family Bromeliaceae that has 64 species and is distributed in the
eastern part of Brazil in the northeast and southeast regions, occurring in the phytogeographic
domains of the Atlantic Forest and Caatinga. Phylogenetic relationships of the genus are not
completely understood and the taxonomic studies for the genus are outdated, since in recent
years there has been a large increase in new published species. Thus, the general objective of
the thesis was to carry out the systematic and evolutionary study of the genus Cryptanthus.
For phylogenetic reconstruction, 44 accessions of 29 species, being 23 of the Cryptanthus
genus, were used. The analyzes were performed using 69 protein-coding genes of the
chloroplast. The study reveals that Cryptanthus is monophyletic and that the clades were
formed by the proximity of the species. The clades are not in accordance with the infra-
generic classification previously proposed. The ancestral character state reconstructions
suggests that the presence of petioles and that the petal color white, except for the green or
greenish apex arisen multiple times in the evolutionary history of the genus. In the taxonomic
part, five new species are described for the genus: Cryptanthus apiculatantherus, C.
brevibracteatus, C. cinereus, C. pirambuensis and C. vinosibracteatus. A taxonomic synopsis
of Cryptanthus in the Northeastern region from Brazil is presented and it includes 39 species.
The study has an identification key of genus for the region and it includes illustrations and
photos, as well as geographical distribution maps and analysis of the conservation status of
the species. In addition, two species complexes are described for Cryptanthus, the
Cryptanthus pickelii complex which includes Cryptanthus alagoanus and Cryptanthus
pickelii species, and the Cryptanthus zonatus complex which includes Cryptanthus dianae,
Cryptanthus reptans and Cryptanthus zonatus species. A new synonymization is proposed
where C. heimenii is synonymized in C. bahianus. In addition, the flora of the state of
Alagoas is presented and includes six species: C. alagoanus, C. bahianus, C. cinereus, C.
dianae, C. felixii and C. zonatus. The study has a species identification key for the state,
description of the species, data about distribution and taxonomic comments. Finally, a field

guide including images is presented to facilitate an identification of the genus species.

Keywords: chloroplast; phylogeny; phylogenomics; NGS; synopsis; taxonomy.



LISTA DE FIGURAS

REFERENCIAL TEORICO

Figura 1 — Distribuicao agrupada de individuos do género Cryptanthus Otto & A.
Dietr. A. Cryptanthus dorothyae Leme. B. Cryptanthus zonatus (Vis.)
Vis.

Figura 2 — Estudos filogenéticos com o clado Cryptanthoid. A. Estudo de Silvestro,
Zizka e Schulte (2013). B. Estudo de Louzada et al. (2014). C. Estudo
de Cruz et al. (2017). D. Estudo de Leme et al. (2017). Valores acima
dos ramos representam as probabilidades posteriores e abaixo dos

ramos sao os valores de bootstrap.

Figura 3 — Tipos de reproducdo assexuada em Cryptanthus. A. Brotos emitidos
diretamente do rizoma em Cryptanthus cinereus D.M.C. Ferreira &
Louzada. B. Estoloes que partem do rizoma em Cryptanthus
pirambuensis D.M.C. Ferreira & Louzada. C. Brotos axilares em

Cryptanthus zonatus (Vis.) Vis.

Figura 4 — Habitos em Cryptanthus. A. Terricola em Cryptanthus teretifolius Leme.

B. Rupicola em Cryptanthus bahianus L.B. Sm. (Foto: J. Maciel).

Figura 5 — Individuo de Cryptanthus apiculatantherus D.M.C. Ferreira, E.M.

Almeida & Louzada evidenciando o rizoma, o caule e a raque.

Figura 6 — Formato das folhas em Cryptanthus. A. Pecioladas em Cryptanthus
walkerianus Leme & L. Kollmann. B. Estreitas na base em
Cryptanthus pickelii L. B. Sm.. C. Mais larga na base em Cryptanthus

cinereus D.M.C. Ferreira & Louzada.

Figura 7 — Inflorescéncia do tipo espiga de glomérulos em Cryptanthus cinereus
D.M.C. Ferreira & Louzada evidenciando o glomérulo apical e os

glomérulos laterais da inflorescéncia.

30

32

36

37

37

38

39



Figura 8 — Raque da inflorescéncia de Cryptanthus walkerianus Leme & L.

Kollmann evidenciada em branco.

Figura 9 — Flores de Cryptanthus robsonianus Leme, a estaminada com tamanho

menor (lado esquerdo) e a perfeita com tamanho maior (lado direito).

Figura 10 — Flores de Cryptanthus dianae Leme. A. Com numero usual de trés

pétalas. B. Com numero incomum de quatro pétalas.

Figura 11 — Corte longitudinal da flor de Cryptanthus pickelii L.B.Sm.

evidenciando em preto o tubo epiginico.

Figura 12 — Frutos de Cryptanthus pickelii L.B.Sm.. A. Frutos. B. Fruto alvo na

base (parte que fica escondida) e verde no apice (parte exposta).

ARTIGO 1 - PHYLOGENY AND CHARACTER EVOLUTION IN THE GENUS
CRYPTANTHUS OTTO & A. DIETR. (BROMELIOIDEAE, BROMELIACEAE)
USING NEXT-GENERATION SEQUENCING DATA

Figura 1 — Species of Cryptanthus included in the study. A. C. alagoanus. B. C.
bahianus (Photo: J. Maciel). C. C. beuckeri. D. C. boanovensis. E. C.
capitellatus. F. C. cinereus (Photo: A. Melo). G. C. dianae. H. C.
crassifolius. 1. C. reptans. J. C. robsonianus. K. C. sergipensis. L. C.
teretifolius. M. C. venecianus (Photo: A. Nepomuceno). N. C.

viridipetalus. O. C. walkerianus. P. C. zonatus.

Figura 2 — Phylogram of the majority-rule consensus tree from the Bayesian Inference
based on the alignment of 69 protein-coding genes of chloroplast DNA
(total alignment length = 61,981 bp) for 44 accessions of Bromeliaceae.
Numbers above the branches represent posterior probabilities values. The
colors of the branches are in accordance with the colors of the geographic
distribution of the species. Sections of the Cryptanthus proposed by
Ramirez-Morillo (1996) are indicated in symbols on the left side. The

horizontal bar indicates the mutation rates.

39

40

41

41

42

79

80



Figura 3 — Phylogram of the majority-rule consensus tree from the Maximum-likehood
analyses based on the alignment of 69 protein-coding genes of chloroplast
DNA (total alignment length = 61,981 bp) for 44 accessions of
Bromeliaceae. Numbers above the branches represent bootstrap values.
The colors of the branches are in accordance with the colors of the
geographic distribution of the species. Sections of the Cryptanthus
proposed by Ramirez-Morillo (1996) are indicated in symbols on the left.

The horizontal bar indicates the mutation rates. 81

Figura 4 — Ancestral character state reconstruction for petioles plotted on phylogram of
the majority-rule consensus tree from the Bayesian Inference based on the
alignment of 69 protein-coding genes of chloroplast DNA (total alignment
length = 61,981 bp) for 44 accessions of Bromeliaceae. 82

Figura 5 — Ancestral character state reconstruction for petals color plotted on
phylogram of the majority-rule consensus tree from the Bayesian
Inference based on the alignment of 69 protein-coding genes of
chloroplast DNA (total alignment length = 61,981 bp) for 44 accessions

of Bromeliaceae. 83

ARTIGO 2 - TWO NEW SPECIES OF CRYPTANTHUS (BROMELIOIDEAE,
BROMELIACEAE) FROM ATLANTIC FOREST OF NORTHEASTERN BRAZIL

Figura 1 — Geographical distribution of Cryptanthus pirambuensis and Cryptanthus

vinosibracteatus in the Atlantic Forest of northeastern Brazil. 102

Figura 2 — Cryptanthus pirambuensis D.M.C. Ferreira & Louzada. A. Habit. B. Leaf
sheath (adaxial surface). C. Leaf (adaxial surface). D. Staminate flower.
E. Perfect flower. F. Bract of the staminate flower. G. Bract of perfect
flower. H. Sepals of the staminate flower. 1. Sepals of the perfect flower.
J. Petals and stamens of the staminate flower. K. Petals and stamens of
the perfect flower. L. Anther of the staminate flower. M. Anther of the
perfect flower. N. Style and stigma. O. Ovary and epigynous tube of

staminate flower. P. Ovary and epigynous tube of perfect flower. 103



Figura 3 — Cryptanthus pirambuensis D.M.C. Ferreira & Louzada. A. Habitat. B.
Individual in nature. C. Flowering individual in cultivation. D. Leaf
sheath (abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf
(adaxial surface). G. Inflorescence. H. Apical glomerule of the
inflorescence. I. Lateral glomerule of the inflorescence. J. Bract of the
staminate flower. K. Bract of perfect flower. L. Anther. M. Staminate

flower. N. Perfect flower.

Figura 4 — Cryptanthus vinosibracteatus D.M.C. Ferreira & Louzada. A. Habit. B.
Leaf sheath (adaxial surface). C. Leaf (adaxial surface). D. Floral bract of
staminate flower (abaxial surface). E. Floral bract of staminate flower
(adaxial surface). F. Staminate flower with the floral bract. G. Sepals of
staminate flower. H. Petals and stamens of staminate flower. 1. Detail of
conspicuous callosities on the petals of staminate flower. J. Anther of the

staminate flower. K. Ovary of the staminate flower.

Figura 5 — Cryptanthus vinosibracteatus D.M.C. Ferreira & Louzada. A. Habit. B.
Leaf sheath (abaxial surface). C. Leaf sheath (adaxial surface). D. Leaf
(abaxial surface). E. Leaf (adaxial surface). F. Inflorescence. G.
Staminate flower with the floral bract. H. Floral bract of staminate flower

(adaxial surface). I. Anther of the staminate flower.

ARTIGO 3 - A TAXONOMIC SYNOPSIS OF THE GENUS CRYPTANTHUS OTTO
& A. DIETR. (BROMELIOIDEAE, BROMELIACEAE) IN THE
NORTHEASTERN REGION FROM BRAZIL

Figura 1 — Distribution map of the genus Cryptanthus in South America showing the

Northeastern region from Brazil in grey.

Figura 2 — Geographical distribution of Cryptanthus species from Northeastern Brazil.
A. Cryptanthus alagoanus, C. apiculatantherus, C. arelii, C.
argyrophyllus and C. bahianus; B. C. beuckeri, C. bibarrensis and C.
boanovensis; C. C. brevibracteatus, C. cinereus, C. colnagoi, C.
crassifolius and C. cruzalmensis; D. C. diamantinensis, C. dianae, C. sp.,

C. felixii and C. ilhanus.

104

105

106

177

178



Figura 3 — Geographical distribution of Cryptanthus species from Northeastern Brazil.
A. Cryptanthus lacerdae (without precise locality), C. lyman-smithii, C.
osiris (without precise locality), C. pickelii and C. pirambuensis; B. C.
pseudopetiolatus, C. reisii, C. reptans, C. robsonianus and C. ruthiae;
C. C. santateresinhensis, C. seidelianus, C. sergipensis, C. teretifolius
and C. ubairensis; D. C. vexatus, C.vinosibracteatus, C. viridovinosus,

C. walkerianus, C. warren-loosei and C. zonatus. 179

Figura 4 — Species of Cryptanthus. A-B. Cryptanthus alagoanus (D. Cavalcanti et al.
906). A. Leaf blade linear-oblanceolate. B. Staminate flower evidencing
the epigynous tube. C-D. Cryptanthus apiculatantherus (E. M. Almeida
3246). C. Leaf blade linear triangular. D. Anther apiculate. E. Cryptanthus
arelii (R.L.Frasier, E.M.C. Leme & J. Kent s.n.) - Leaf blade lanceolate. F.
Cryptanthus argyrophyllus (E. Leme 4872)- Leaf blade oblanceolate. G-J.
Cryptanthus bahianus. G. Floral bract of the staminate flower. H. Petals
obtuse and stamens. 1. Anther emarginate. J. Ovary. K-M. Cryptanthus
beuckeri (D. Cavalcanti et al. 726). K. Leaf with petiole. L. Portion of the
adaxial surface of the canaliculate petiole with revolute margins. M.
Portion of the abaxial surface of the canaliculate petiole with revolute

margins. 180

Figura 5 — Species of Cryptanthus. A. Cryptanthus boanovensis (D. Cavalcanti et al.
838) - Petals acute and stamens. B. Cryptanthus colnagoi (E. Colnalgo
s.n.) - abaxial surface of the leaf blade with revolute margins. C.
Cryptanthus diamantinensis (E. Leme 3812) - Plant short caulescent. D.
Cryptanthus lacerdae (E.M.C. Leme 200) - adaxial surface of the leaf
blade with three longitudinal lines of lepidote trichomes. E. Cryptanthus
osiris (Amanda et Michael Bleher 125) - sepals connate for 2 mm long. F.
Cryptanthus sergipensis (D. Cavalcanti & N. Souza 902) - ovary. G.
Cryptanthus ubairensis (T. R. Soderstrom 2175) - Plants long caulescent.
H-J. Cryptanthus walkerianus (D. Cavalcanti & L. Dane 884). H. Leaf
with petiole. I. Portion of the abaxial surface of the canaliculate petiole
with revolute margins. J. Portion of the adaxial surface of the canaliculate

petiole with revolute margins. 181



Figura 6 — Cryptanthus alagoanus Leme & J.A.Siqueira. A. Habitat - Atlantic Forest

(semideciduous seasonal forest). B. Population in nature. C. Individual. D.
Leaf sheath (abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf
(abaxial surface). G. Leaf (adaxial surface). H. Inflorescence. 1. Lateral
glomerule of the inflorescence. J. Floral bract of staminate flower. K.
Floral bract of perfect flower. L. Staminate flower. M. Perfect flower. N.

Anther.

Figura 7 — Cryptanthus apiculatantherus D.M.C. Ferreira, EIM. Almeida & Louzada.

Figura 8 —

A. Population in nature (Photo: E. Mendonga). B. Individual. C. Leaf
sheath (abaxial surface). D. Leaf sheath (adaxial surface). E. Leaf (abaxial
surface). F. Leaf (adaxial surface). G-H. Inflorescence. 1. Lateral
glomerule of the inflorescence. J. Bract of staminate flower. K. Bract of
perrfect flower. L. Staminate flower. M. Perfect flower. N. Detail of two

conspicuous callosities. O. Anther apiculate. P. Fruits. O. Seed.

Cryptanthus bahianus L.B.Sm. A. Habitat - Brejo de altitude (Photo: E.
Mendonga). B. Population in nature. C. Individual. D. Leaf sheath (abaxial
surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G.
Leaf (adaxial surface). H-I. Inflorescence. J. Apical gloremule of the
inflorescence. K. Lateral glomerule of the inflorescence. L. Floral bract of
staminate flower. M. Staminate flower. N. Anther. O. Perfect flower. P.

Ovary of perfect flower. Q. Fruit. R. Seeds.

Figura 9 — Cryptanthus beuckeri E. Morren. A. Habitat - Atlantic Forest (Lowland

Tropical Moist Forest). B. individual in nature. C. Leaf sheath (abaxial
surface). D. Leaf sheath (adaxial surface). E. Inflorescence. F. Sepal lobe.

G. Anther.

Figura 10 — Cryptanthus boanovensis Leme. A. Habitat - transition area between

Atlantic Forest and Caatinga with vegetation type called as Mata de
Cip6. B. Population in nature. C. Individual. D. Leaf sheath (abaxial
surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G.
Leaf (adaxial surface). H. Top view of the rosette showing the

inflorescence. 1. Lateral glomerule of the inflorescence. J. Staminate
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flower. K. Bract of perfect flower. L. Perfect flower. M. Sepal lobe. N.
Anther.

Figura 11 — Cryptanthus brevibracteatus D.M.C. Ferreira & Louzada. A. Habitat -
transition area between Atlantic Forest and Caatinga with vegetation
type called as Mata de Cipo. B. Population in nature. C. Individual. D.
Leaf sheath (abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf
(abaxial surface). G. Leaf (adaxial surface). H. Inflorescence. 1. Bract of
staminate flower. J. Staminate flower K. Bract of perfect flower. L.

Perfect flower.

Figura 12 — Cryptanthus cinereus D. M. C. Ferreira & Louzada. A. Habitat - Atlantic
Forest (rocky outcrop). B. Individual. C. Leaf sheath (abaxial surface).
D. Leaf sheath (adaxial surface). E. Leaf (abaxial surface). F. Leaf
(adaxial surface). G. Top view of the rosette showing the inflorescence.
H. Apical glomerule of the inflorescence. I. Bract of staminate flower.

J. Staminate flower. K. Anther. L. Fruits. M. Seed.

Figura 13 — Cryptanthus crassifolius Leme. A. Habitat - Caatinga (rock outcrops along
of the Mato Grosso river valley). B. Population in nature. C. Leaf sheath
(abaxial surface). D. Leaf sheath (adaxial surface). E. Leaf (abaxial
surface). F. Leaf (adaxial surface). G. Top view of the rosette showing
the inflorescence. H. Lateral glomerule of the inflorescence. 1. Staminate
flower. J. Perfect flower. K. Anther.
Figura 14 — Cryptanthus cruzalmensis Leme & E.H.Souza. A. Individual. B. Leaf
sheath (abaxial surface). C. Leaf sheath (adaxial surface). D. Leaf

(abaxial surface). E. Leaf (adaxial surface).

Figura 15 — Cryptanthus dianae Leme. A. Habitat - (Atlantic Forest) Submontane
Tropical Moist Forest). B. Population in nature. C. Individual. D. Leaf
sheath (abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf blades
(adaxial surface). G. Inflorescence. H. Lateral glomerule of the

inflorescence. 1. Staminate flower. J. Perfect flower. K. Anther.

Figura 16 — Cryptanthus sp.. A. Population in nature (Photo: E. Mendonga). B.
Individual in nature (Photo: E. Mendonga). C. Leaf sheath (abaxial
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surface). D. Leaf sheath (adaxial surface). E. Leaf (abaxial surface). F.
Leaf (adaxial surface). G. Top view of the rosette showing the
inflorescence (Photo: E. Mendonga). H. Bract of staminate flower. I.

Staminate flower. 192

Figura 17 — Cryptanthus felixii J.A.Siqueira & Leme. A. Individual. B. Leaf sheath
(abaxial surface). C. Leaf sheath (adaxial surface). D. Leaf (abaxial
surface). E. Leaf (adaxial surface). 193

Figura 18 — Cryptanthus pickelii L.B.Sm.. A. Habitat - Atlatinc Forest (semideciduous
seasonal forest). B. Population in nature. C. Individual. D. Leaf sheath
(abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial
surface). G. Leaf (adaxial surface). H-I. Inflorescence. J. Apical
glomerule of the inflorescence. K. Lateral glomerule of the inflorescence.
L. Bract of staminate flower. M. Staminate flower. N. Bract of perfect

flower. O. Perfect flower. P. Anther. Q. Fruit. R. Seed. 194

Figura 19 — Cryptanthus pirambuensis D.M.C. Ferreira & Louzada. A. Habitat -
Atlatinc Forest (semideciduous seasonal forest). B. Individual in nature.
C. Individual. D. Leaf sheath (abaxial surface). E. Leaf sheath (adaxial
surface). F. Leaf (abaxial surface). G. Leaf (adaxial surface). H.
Inflorescence. 1. Apical glomerule of the inflorescence. J. Lateral
glomerule of the inflorescence. K. Bract of staminate flower. L.
Staminate flower. M. Bract of perfect flower. N. Perfect flower. O.

Sepal lobe. P-Q. Anther. 195

Figura 20 — Cryptanthus pseudopetiolatus Philcox. A. Habitat - Atlantic Forest
(Lowland Tropical Moist Forest). B. Population in nature. C.
Individual. D. Leaf sheath (abaxial surface). E. Leaf sheath (adaxial
surface). F. Leaf (abaxial surface). G. Leaf (adaxial surface). H.
Inflorescence. 1. Lateral glomerule of the inflorescence. J. Staminate
flower. K. Floral bract of staminate flower (abaxial surface). L. Floral

bract of staminate flower (adaxial surface). 196

Figura 21 — Cryptanthus reisii Leme. A. Population in nature (Photo: L. Daneu). B.

Individual. C. Plant in longitudinal section showing the rachis, stem and



rhizome. D. Leaf sheath (abaxial surface). E. Leaf sheath (adaxial
surface). F. Leaf (abaxial surface). G. Leaf (adaxial surface). H.
Inflorescence. 1. Lateral glomerule of the inflorescence. J. Bract of
staminate flower. K. Staminate flower. L. Bract of perfect flower. M.

Perfect flower. N. Anther apex rouded. O. Anther apex emarginate. 197

Figura 22 — Cryptanthus reptans Leme & J.A.Siqueira. A. Population in nature. B.
Individual. C. Individual. D. Leaf sheath (abaxial surface). E. Leaf sheath
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Inflorescence. 1. Floral bract of staminate flower. J. Staminate flower. K.

Sepal lobe. L. Anther. 198

Figura 23 — Cryptanthus robsonianus Leme. A. Habitat - Atlantic Forest (Restinga
Forest). B. Individual in nature with adaxial surface of the leaf blades
with crossbars of lepidote trichomes. C. Individual. D. Inflorescence. E.
Lateral glomerule of the inflorescence. F. Bract of staminate flower. G.

Staminate flower. H. Perfect flower. 1. Sepal lobe. J. Anther. K. Fruits. 199
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Individual. C. Leaf sheath (abaxial surface). D. Leaf sheath (adaxial
surface). E. Leaf (abaxial surface). F. Leaf (adaxial surface). G.
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flower. L. Bract of perfect flower. M. Perfect flower. 200
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surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G.
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Figura 26 — Cryptanthus teretifolius Leme. A. Habitat - Atlantic Forest (Submontane
Tropical Moist Forest). B. Individual in nature. C. Leaf sheath (abaxial



surface). D. Leaf sheath (abaxial surface). E. Leaf (adaxial surface). F.
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CAPITULO DE LIVRO 1 - FLORA DE ALAGOAS: CRYPTANTHUS

Figura 1 — Cryptanthus de Alagoas. A. Cryptanthus alagoanus Leme & J. A. Siqueira.
B. Cryptanthus bahianus L. B. Sm. (Foto: J. R. Maciel). C. Cryptanthus
cinereus D.M.C. Ferreira & Louzada. D. Cryptanthus dianae Leme. E.
Cryptanthus felixii J. A. Siqueira & Leme (Foto: R. Pontes). F.
Cryptanthus zonatus (Vis.) Vis. 219
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1 INTRODUCAO

Cryptanthus € um género endémico do Brasil que conta com 64 espécies distribuidas
nas regides Nordeste e Sudeste. As relagdes filogenéticas do género nao sdo completamente
entendidas e os estudos taxondmicos realizados com o género estdo desatualizados visto que
muitas espécies foram descobertas e descritas recentemente. O objetivo geral desta tese foi

realizar o estudo sistematico e evolutivo do género Cryptanthus Otto & A. Dietr.

Esta tese estd dividida em fundamentagdo tedrica, trés artigos cientificos que ainda
serdo publicados, um capitulo de livro e um guia de campo. Além disso, a tese inclui dois
apéndices referentes a dois artigos publicados. O referencial tedrico conta com informacgdes

sobre a familia Bromeliaceae e sobre o género Cryptanthus.

O primeiro artigo trata da analise filogenética do género Cryptanthus que foi realizada
utilizando dados de Sequenciamento de Nova Geragdo (NGS). Para a andlise, 44 amostras de
29 espécies foram utilizadas, sendo 23 do género Cryptanthus. Um total de 69 genes
codificantes de proteinas do cloroplasto foi isolado para cada espécie e depois foram
concatenados para analise de Maxima Verossimilhanga e Inferéncia Bayesiana. O estudo
mostrou que Cryptanthus ¢ monofiletico e que os clados foram formados pela proximidade
geografica das espécies. Os clados ndo estdo de acordo com a classificagdo infragenérica
anteriormente proposta para o género. As reconstrugdes de estado de carater ancestral
indicaram que a presenca de peciolos € a coloragdo das pétalas alvas com apice verde ou

esverdeado surgiram multiplas vezes na historia evolutiva do género.

O segundo artigo inclui a descricao de duas espécies novas de Cryptanthus na Floresta
Atlantica do Nordeste do Brasil: C. pirambuensis e C. vinosibracteatus. A primeira espécie
ocorre em Sergipe e a segunda ocorre na Bahia. S3o apresentadas ilustragdes para os taxons,

bem como fotografias, mapas de ocorréncia e comentarios taxondmicos.

O terceiro artigo inclui uma sinopse taxonomica do género Cryptanthus na regiao
nordeste do Brasil. O estudo inclui 39 espécies das quais 36 sdo endémicas para o nordeste e
apenas trés ocorrem no nordeste e sudeste do Brasil. Das 39 espécies encontradas no nordeste,
19 sdo conhecidas apenas para uma uUnica localidade. O estudo conta com uma chave de
identificacdo para a regido com ilustragdes dos caracteres mais importantes para a

identificacao dos taxons, fotografias, comentarios taxondmicos, € para cada espécie ¢ avaliado
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o status de conservagdo e apresentado o mapa de distribui¢do. Uma nova sinonimizagdo foi

proposta onde C. heimenii foi sinonimizado em C. bahianus.

O capitulo de livro ¢ referente a Flora de Alagoas para o género Cryptanthus e inclui
seis espécies: Cryptanthus alagoanus, C. bahianus, C. cinereus, C. dianae, C. felixii ¢ C.
zonatus. O estudo conta com chave de identificagao das espécies para o estado, descricao

detalhada de cada espécie, dados sobre distribui¢do e comentarios taxonomicos.

O guia de campo ¢ referente a fotografias das espécies de Cryptanthus para a rapida
identificacdo das espécies do género. O guia de campo inclui fotos de 29 espécies do género.
As fotos sdo do habito, bainha foliar, folha, inflorescéncia, bractea da flor estaminada e

perfeita, flor estaminada e perfeita, frutos e sementes.

Por fim, o apéndice A trata de um artigo de espécie nova que foi publicado na
Systematic Botany. O artigo conta com a descricao da espécie nova, Cryptanthus cinereus, €
inclui ilustragdo, fotografias, mapa de distribuicdo, chave de identificacdo das espécies que
ocorrem na Floresta Atlantica ao norte do Rio Sdo Francisco e a descri¢do de dois complexos
de espécies: o complexo Cryptanthus pickelii que engloba as espécies Cryptanthus alagoanus
e Cryptanthus pickelii, e o complexo Cryptanthus zonatus que inclui as espécies Cryptanthus
dianae, Cryptanthus reptans ¢ Cryptanthus zonatus. E o apéndice B corresponde a um artigo
publicado na Phytotaxa que conta com a descri¢ao de duas espécies novas de Cryptanthus que
ocorrem no estado da Bahia: C. apiculatantherus e C. brevibracteatus. Sdo apresentadas

ilustragdes para os taxons, bem como fotografias, mapa e comentarios taxondmicos.

2 REFERENCIAL TEORICO

2.1 A familia Bromeliaceae Juss.

Bromeliaceae Juss. pertence a ordem Poales (APG IV, 2016). Apresenta 3692
espécies, pertencentes a 79 géneros (GOUDA; BUTCHER ; GOUDA, continuamente
atualizado), sendo o Brasil representado por 1379 espécies distribuidas em 56 géneros
(FORZZA et al., 2020). A familia ocorre nas regides tropicais e subtropicais das Américas

(GIVNISH et al., 2011), e uma unica espécie, Pitcairnia feliciana (A. Chev.) Harms &
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Mildbr., ocorre na costa oeste da Africa e teria chegado no continente africano através de uma

dispersao a longa distancia (GIVNISH et al., 2004).

Bromeliaceae surgiu a aproximadamente 130 milhdes de anos atras (GIVNISH et al.,
2018). De acordo com Zizka et al. (2020), os centros de diversidade e endemismo da familia
sdo a América Central, as encostas dos Andes, o Planalto das Guianas e o leste do Brasil
(Mata Atlantica). A familia ¢ um excelente exemplo de radiagdo adaptativa (CRAYN;
WINTER; SMITH, 2014). Os representantes da familia sdo ervas perenes apresentam habito
terricola, rupicola ou epifita (WANDERLEY et al.,, 2007). O caule ¢ geralmente curto
encoberto pelas bainhas foliares que estdo dispostas em roseta ou, mais raramente, o caule ¢
desenvolvido e alongado (WANDERLEY et al., 2007). As folhas sdo alternas, espiraladas,
polisticas, raramente disticas, formando ou ndo um “tanque” (WANDERLEY et al., 2007). As
inflorescéncias sao simples ou compostas, com flores sésseis ou pediceladas, trimeras
(WANDERLEY et al., 2007). O ovario ¢ stpero, semi-infero ou infero, o fruto ¢ baga, ou
capsula, em geral septicida, ou fruto composto (WANDERLEY et al., 2007).

Anteriormente a familia era dividida em trés subfamilias que foram delimitadas com
base em caracteres morfologicos: Bromelioideae, Pitcairnioideae e Tillandsioideae (MEZ,
1935; SMITH, 1955; SMITH; DOWNS 1974, 1977, 1979; GIVNISH et al., 2007). Sendo
Bromelioideae caracterizada por apresentar frutos do tipo baga e sementes inapendiculadas,
Pitcairnioideae por apresentar fruto capsula e sementes aladas (ou raramente sem apéndices) e

Tillandsioideae por possuir fruto cépsula e sementes com apéndices plumosos (SMITH;

DOWNS 1974, 1977, 1979; GIVNISH et al., 2007).

Contudo, reconstrugdes filogenéticas tém mostrado que Bromelioideae e
Tillandsioideae sdo monofiléticas enquanto que Pitcairnioideae ¢ parafilética (TERRY et
al.,,1997; GIVNISH et al. 2007, 2011). Assim, as espécies de Pitcairnioideae foram
reorganizadas em quatro novas subfamilias (Brocchinioideae, Hechtioideae, Lindmanioideae
e Puyoideae) e em Pitcairnioideae que foi recircunscrita (GIVNISH et al., 2007). Além disso,
Navioideae também foi recircunscrita (GIVNISH et al., 2007), essa subfamilia ja havia sido
descrita por Harms (1930 apud TERRY et al., 1997), porém, Smith e Downs (1974) a tratava
como Pitcairnioideae. Portanto, atualmente a familia Bromeliaceae esta dividida em oito
subfamilias: Brocchinioideae, Bromelioideae, Hechtioideae, Lindmanioideae, Pitcairnioideae,

Puyoideae, Navioideae e Tillandsioideae (GIVNISH et al., 2007). Entretanto, o0 monofiletismo
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do género Puya (subfamilia Puyoideae) ainda ¢ controverso, j4 que o género aparece como

parafilético na analise de Givnish et al. (2011).

Quanto aos estudos filogenéticos inter e infragenéricos em Bromeliaceae, importantes
contribui¢cdes vém sendo publicadas, ampliando o conhecimento da familia (ver estudos em
PALMA-SILVA et al.,, 2016). E recentemente, com o avanco tecnoldgico, tem sido
empregado o uso sequenciamento de nova geracdo com o uso do plastoma inteiro (PAULE et

al., 2020) ou parcial MACHADO et al., 2020) para analises filogenéticas mais robustas.

Bromeliaceae possui importancia alimenticia com os frutos do abacaxi (Ananas
comosus (L.) Merril) e grande importancia ornamental com varios géneros sendo utilizados
em cultivo como exemplo Aechmea Ruiz & Pav., Billbergia Thunb., Bromelia L., Guzmania
Ruiz & Pav., Neoregelia L.B. Sm., Pitcairnia L'Hér., Tillandsia L., e Vriesea Lindl. (JUDD,
2009). Devido a retirada de espécies da natureza para cultivo como ornamental, e
principalmente devido a perda de habitats, muitas espécies do género estao presentes em lista
de espécies ameagadas, sendo 202 espécies classificadas como ameacadas pelo Livro

Vermelho da Flora do Brasil (FORZZA et al., 2013) e pelo MMA (2014).

Importantes contribuigdes taxondmicas foram realizadas para a familia com as
seguintes publicagdes: Die familie der Bromeliaceen (BEER, 1857), Flora brasiliensis (MEZ,
1892), Monographiae Phanerogamarum (MEZ,1896), Das Pflanzenreich (MEZ, 1934-1935) e
Flora Neotropica (SMITH; DOWNS, 1974, 1977, 1979). Recentes revisdes taxondmicas tém
sido publicadas a nivel genérico (e.g. ZIZKA; TRUMPLER; ZOLLNER, 2002; FORZZA,
2005; LOUZADA; WANDERLEY, 2010; VERSIEUX; WANDERLEY, 2015) ampliando o

conhecimento taxonomico da familia.

2.2 O género Cryptanthus Otto & A. Dietr.

2.2.1 Posicionamento filogenético e mudancas taxonomicas

Cryptanthus Otto & A. Dietr. pertence a subfamilia Bromelioideae. Nessa subfamilia
o género emerge como a primeira linhagem divergente em um clado denominado eu-

bromelioids (SCHULTE; BARFUSS; ZIZKA, 2009). O género pertence ao clado
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Cryptanthoid que era conhecido como “complexo Cryptanthoid” devido ao nao
monofiletismo de alguns géneros, porém, recentes estudos filogenéticos resolveram este
complexo (LOUZADA et al., 2014; LEME et al., 2017) com a criacdo de novos géneros
(Forzzaea Leme & S. Heller, Lapanthus Louzada & Versieux, Rokautskyia Leme) e
reestabelecimento de géneros (Hoplocryptanthus (Mez) Leme, S. Heller & Zizka e Sincoraea
Ule) (LOUZADA; VERSIEUX, 2010; LOUZADA; WANDERLEY, 2016; LEME et al.,
2017).

Anteriormente, Cryptanthus apresentava 78 espécies (CHRISTENHUSZ; FAY;
CHASE, 2017). E era dividido em dois subgéneros propostos por Mez (1892), o Cryptanthus
subg. Cryptanthus Mez (originalmente FEucryptanthus) foi caracterizado pelas folhas
geralmente contraidas na base, margens onduladas, aculeada-serreada e menos 6vulos,
enquanto que Cryptanthus subg. Hoplocryptanthus Mez foi caracterizado pelas folhas ndo
contraidas na base (acima das bainhas foliares), actileos espinhosos e muitos 6vulos. Ramirez-
Morillo (1996) aceita a classificacdo de Mez (1892) e inclui novos caracteres morfologicos
para separar os subgéneros. O subgénero Cryptanthus ¢é diferenciado do subgénero
Hoplocryptanthus principalmente pela plantas hermafroditas (vs. plantas andromonoicas),
inflorescéncia nidular (vs. inflorescéncia geralmente escaposa, raramente nidular), estigma
com trés lobos livres geralmente recurvados (vs. estigma com trés lobos quase conados, retos,
nunca recurvados). Além disso, para cada subgénero Ramirez-Morillo (1996) propos secdes,
sendo cinco secdes para o subgénero Cryptanthus (Bahianae, Beuckeriae, Cryptanthus,
Lacerdae and Zonatae) e quatro segdes para o subgénero Hoplocryptanthus

(Hoplocryptanthus, Mesophyticae, Schwackeanus and Xerophyticae).

Os estudos filogenéticos indicam que o subgénero Cryptanthus ¢ monofilético,
enquanto que Hoplocryptanthus nao ¢ monofilético (SILVESTRO; ZIZKA; SCHULTE,
2013; LOUZADA et al., 2014; CRUZ et al., 2017; LEME et al., 2017). Assim, o estudo de
Leme et al. (2017) separa as espécies que eram do subgénero Hoplocryptanthus em trés
géneros, sendo dois novos géneros (Forzzaea e Rokautskyia) e propde um novo status

genérico para Hoplocryptanthus.

Atualmente o género Cryptanthus inclui apenas as espécies do antigo subgénero
Cryptanthus, sendo diferenciado dos géneros Forzzaea, Hoplocryptanthus e Rokautskyia
principalmente pelas plantas andromondicas (vs. homogamas), estigma conduplicado-patente

(vs. cilindrico, simples-ereto ou simples-imbricado) (LEME et al., 2017).
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2.2.2 Etimologia, distribuicdo geografica, status de ameaca e importincia

econdmica

O nome do género ¢ derivado do grego, onde “cryptos” significa escondido ou
coberto, e “anthos” significa flor, em referéncia a inflorescéncia (RAMIREZ-MORILLO,
1996).

Atualmente, Cryptanthus apresenta 62 espécies (GOUDA; BUTCHER ; GOUDA,
continuamente atualizado) que sdo endémicas do Brasil e estdo distribuidas nas regides
Nordeste (Rio Grande do Norte, Paraiba, Pernambuco, Alagoas, Sergipe e Bahia) e Sudeste
(Minas Gerais, Espirito Santo e Rio de Janeiro) (LEME et al., 2017). Ocorrendo
principalmente na Floresta Atlantica com algumas espécies sendo encontradas na Caatinga
(LEME et al., 2017). Além disso, ocorrem tanto em areas abertas como em areas fechadas de

floresta (RAMIREZ-MORILLO, 1996).

Muitas espécies do género tém distribuicdo restrita sendo consideradas
microendémicas (CRUZ, 2013). Mesmo nos fragmentos florestais onde ocorrem, as espécies
tém distribuicdo restrita com individuos ocorrendo de forma agrupada (Figura 1), tornando

desafiador encontra-las em campo sem dados precisos de coordenadas geograficas.

Figura 1- Distribuicao agrupada de individuos do género Cryptanthus Otto & A. Dietr. A.

Cryptanthus dorothyae Leme. B. Cryptanthus zonatus (Vis.) Vis.

Seis espécies do género (Cryptanthus capitatus Leme, C. coriaceus Leme, C.

dorothyae Leme, C. maritimus L.B. Sm., C. minarum L.B. Sm., e C. zonatus (Vis.) Vis.)
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estdo classificadas com ameagadas pelo Livro Vermelho da Flora do Brasil (FORZZA et al.,

2013) e pelo MMA (2014).

As espécies de Cryptanthus sdo conhecidas popularmente como “estrelas-da-terra” e
tem grande importdncia ornamental (STEENS, 2007; VERSIEUX; MAGALHAES;
CALVENTE, 2013), como exemplo C. zonatus, que ¢ difundida em cultivo h4d mais de um
século (LEME; SIQUEIRA-FILHO, 2006). As espécies do género atraem diversos
colecionadores que estdo reunidos na Cryptanthus Society (STEENS, 2007; VERSIEUX;
MAGALHAES; CALVENTE, 2013) onde através do Cryptanthus Society Journal houve
publicacdes periddicas de descrigdes de espécies novas e informacdes sobre cultivo do

género.

2.2.3 Reconstrucdoes filogenéticas e biogeografia

As relagdes intergenéricas em Cryptanthus ainda permanecem incertas. A maioria dos
estudos desenvolvidos até o momento ndo englobam a totalidade dos géneros do clado
Cryptanthoid (SILVESTRO; ZIZKA; SCHULTE, 2013; LOUZADA et al., 2014; CRUZ et

al., 2017) na atual circunscri¢ao de Leme et al. (2017).

A seguir serdo apresentadas as relacdes inter e infragenéricas de Cryptanthus
utilizando a circunscri¢do atual proposta por Leme et al. (2017). A primeira reconstru¢ao
filogenética em Cryptanthus foi baseada em 23 caracteres morfologicos com o intuito de
indicar quem representava o grupo irmio de Cryptanthus (RAMIREZ-MORILLO, 1996). Na

analise, Cryptanthus emerge como grupo irmao de Hoplocryptanthus.

Posteriormente, Silvestro, Zizka e Schulte (2013) apresentaram uma filogenia baseada
em marcadores plastidiais (atpB-rbcL, trnL-trnF, trnL e matK com parte do adjacente intron
3’trnK) e nuclear (PHYC) utilizando cinco espécies do género (C. bahianus, C. bromelioides,
C. colnagoi, C. diamantinensis e C. warren-loosei). Neste estudo, Cryptanthus apresenta
como grupo irmado, a linhagem formada pelos géneros Hoplocryptanthus, Lapanthus,

Orthophytum, Rokautskyia e Sincoraea (Figura 2A).

Posteriormente, Louzada et al. (2014) realizaram um estudo utilizando dados
combinados de sequéncia de duas regides plastidiais (trnL-trnF e trnH-psbA) e uma regiao

nuclear (PHYC) utilizando cinco espécies de Cryptanthus (C. bahianus, C. colnagoi, C.
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diamantinensis, C. warren-loosei e C. zonatus), onde Cryptanthus aparece como grupo irmao
do género Hoplocryptanthus (Figura 2B). Depois deste estudo, Cruz et al. (2017) realizaram
um estudo filogenético utilizando Amplified Fragment Length Polymorphism (AFLP), com
uma ampla amostragem de espécies do género Cryptanthus (40 espécies), no estudo

Cryptanthus apresenta como grupo irmao o género Forzzaea (Figura 2 C).

E por fim, Leme et al. (2017) apresentam uma filogenia baseada em marcadores
plastidiais (matK, trnH-psbA e ycfl) e nucleares (AGT1 exon, AGT1 intron, ETS e PHYC)
utilizando 14 espécies de Cryptanthus (C. acaulis, C. bahianus,C. beuckeri, C. bromelioides,
C. burle-marxii, C. colnagoi, C. diamantinensis, C. dianae, C. dorothyae, C. maritimus, C.
ruthiae, C. teretifolius, C. warren-loosei e C. zonatus). Neste estudo, Cryptanthus emerge em

uma politomia, ndo sendo possivel inferir quem ¢ o clado irmao do género (Figura 2D).

Orthophytum [ O thoplyitem
(.81 0.59
Rokautskyia Rokautskyia
Cryptanthus
Sincoraea —|:
0.87 s w 1 Hoplocryptanthus
ot 0.79 Hoplocryptantiius )
- 7 e Lapanthus
Lapanthits
Crypranthus Sincoraea
B
—': Cryptanthus _||:Omrq.r}.f-{1'rmn
Forzzaea 0.52 |0-93 Rokautskyia
| Hoplocryptanthus Sincoraea
100 Cryptanthus
1 ,
Rokautskyvia m— Forzzaea
— ) 91 |0.75
64
Lapanthus
Sincoraea Hoplocryptanthus E

Figura 2 - Estudos filogenéticos com o clado Cryptanthoid. A. Estudo de Silvestro, Zizka e
Schulte (2013). B. Estudo de Louzada et al. (2014). C. Estudo de Cruz et al. (2017). D. Estudo
de Leme et al. (2017). Valores acima dos ramos representam as probabilidades posteriores e

abaixo dos ramos sdo os valores de bootstrap.

Quanto as relagdes infragenéricas, as relacdes de parentesco em Cryptanthus s.s. sao
ainda preliminares. Os estudos t€ém baixa amostragem em termos de nimero de espécies com

5, 5 e 14 espécies, respectivamente (SILVESTRO; ZIZKA; SCHULTE, 2013; LOUZADA et
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al., 2014; LEME et al., 2017) que representam apenas 25% das espécies do gé€nero, ou tem

ampla amostragem (CRUZ et al., 2017), porém, ndo hd uma boa resolu¢ao.

Quanto aos estudos de evolucdo de carater morfoldgico, at¢ o momento as
reconstrugdes foram realizadas apenas com caracteres que nao apresentam variagdo a nivel
infragenérico, tais como mecanismo fotossintético (CAM) e evolucao do hébito tanque (ndo
forma tanque) em Silvestro, Zizka e Schulte (2013), sistema sexual (andromonoicia) em Cruz
et al. (2017). Além disso, foram usadas conagdo das pétalas (conadas), forma das laminas das
pétalas (sublinear-lanceolada ou amplamente espatulada) e tamanho das sementes (>3 mm de

comprimento) em Leme et al. (2017).

Quanto as reconstrucdes de areas ancestrais, até o0 momento Cruz et al. (2017) indicam
que provavelmente a linhagem do género Forzzaea que ocorre em cerrados € campos
rupestres ¢ irma da linhagem do género Cryptanthus que teria surgido na Floresta Atlantica e
se mantido nesse ambiente, com uma Unica espécie (C. bahianus L.B.Sm.) migrando para a
Caatinga ¢ uma outra espécie (C. arelli H. Luther) migrando para Cerrados e campos
rupestres. J4 Leme et al. (2017) mostram que a linhagem formada por C. bahianus L.B.Sm.
que ocorre na Caatinga e C. warren-loosei Leme que ocorre em Floresta Atlantica ¢ irma das
demais espécies de Cryptanthus que teriam se mantido na Floresta Atlantica. Mas o estudo

conta uma baixa amostragem de espécies.

Diante do exposto, ¢ importante que haja a realizacdo de uma nova reconstru¢do
filogenética para a obtencdo de uma hipotese robusta acerca das relagdes filogenéticas em
Cryptanthus, e a realizagdo de uma reconstrucao de estados de carater ancestral utilizando

estados de carater com variacao infragenérica para entender a evolucao do género.

2.2.4 Numero cromosséomico e tamanho genémico

Cryptanthus apresenta numero cromossomos distinto de outros géneros de
Bromeliaceae com 2n = 34, 36 ou 54, enquanto que a maioria dos outros géneros tem 2n = 50
(RAMIREZ-MORILLO; BROWN, 2001). O tamanho do genoma (conteido de DNA nuclear)
varia de 2C =0.76 pg a 2C = 1.66 pg (CRUZ et al., 2020).

2.2.5 Estudos de genética de populacoes
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Estudos de transferabilidade de marcadores microssatélites ja foram desenvolvidos
com o género tanto com microssatélites nucleares (FERREIRA et al., 2017) quanto com
plastidiais (KRAPP et al., 2013). E um de estudo genética de populacdes e delimitacao de
espécies usando dados de microssatélites nucleares foi desenvolvido com o complexo
Cryptanthus zonatus (Vis.) Vis. que inclui as espécies Cryptanthus burle-marxii Leme e C.
zonatus (FERREIRA et al., 2021). Ambas espécies sao diferenciadas por Leme (1990) pelo
tipo de propagacdo vegetativa, espacamento dos tricomas tranversais nas laminas foliares,
comprimento das sépalas e conagdo das pétalas. No estudo, a analise de estrutura genética foi
feita com o K=2 (niimero de agrupamentos mais provavel) e indicou que C. burle-marxii e C.
zonatus s30 a mesma espécie ja que pertencem a um mesmo agrupamento genético
(FERREIRA, 2016; FERREIRA et al., 2021). Assim, C. burle-marxii foi sinonimizado em C.
zonatus (FERREIRA et al., 2021). Os agrupamentos genéticos tiveram um padrao geografico,
formando um agrupamento ao norte e outro ao sul da distribuicdo e entre os agrupamentos ha
uma possivel barreira historico-geografica na depressdo do Abiai que foi responsavel pela
divisdo dos dois agrupamentos (FERREIRA et al., 2021). Além disso, o estudo indicou que
provavelmente no Ultimo Maximo Glacial, a espécie ocupou areas que atualmente estdo

submersas pelo mar (FERREIRA et al., 2021).

2.2.6 Estudos taxonomicos

Cryptanthus ¢ um nome conservado e foi originalmente descrito em 1836 por
Friedrich Otto e Albert Dietrich (OTTO; DIETRICH, 1836). Alguns estudos taxondmicos ja
foram desenvolvidos com Cryptanthus, tais como estudos de flora: Flora brasiliensis (MEZ,
1892: que inclui oito taxons no tratamento taxondmico), Flora Neotropica (SMITH; DOWNS,
1979: 15 taxons), Flora do estado de Alagoas e Pernambuco (LEME; SIQUEIRA-FILHO,
2007: 8 taxons) e Flora do estado de Sergipe (FERREIRA; LOUZADA, 2015: 2 taxons).
Também ja foram realizadas sinopses (SMITH; DOWNS, 1955: 15 taxons) e revisdes
taxonomicas (BAKER,1889: 12 taxons; RAMIREZ-MORILLO, 1996: 21 taxons).

Embora existam os citados estudos taxonOmicos, o conhecimento de Cryptanthus
ainda ¢ incipiente, uma vez que o estudo mais completo até o momento ¢ a Ultima revisao
taxondmica de Ramirez-Morillo (1996), que inclui menos da metade (21 espécies) das

espécies atualmente aceitas (LEME et al., 2017).
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Desde a ultima revisao de Ramirez-Morillo (1996) até os dias atuais, houve um grande
incremento de espécies novas descritas para o género que totalizam 34 taxons (Tabela 1), dos

quais 22 tém ocorréncia na regiao nordeste.

Além disso, Martinelli et al. (2008) enfatizam a importancia da realizacdo de um
estudo taxonomico do género com esfor¢os intensivos de coleta, uma vez que o género
apresenta um grande nimero de espécimes indeterminados ou com identificagcdes imprecisas

nos herbarios.

Tabela 1 - Espécies novas do género Cryptanthus publicadas ap6s a tltima revisao
taxondmica realizada por Ramirez-Morillo (1996).

Obras Espécies

Leme (1996) C. dorothyae Leme

Ramirez-Morillo (1998) C. lutherianus 1. Ramirez, C. sergipensis 1. Ramirez,
C. ubairensis 1. Ramirez

Luther (1999a) C. grazielae H. Luther

Luther (1999b) C. arelii H. Luther

Leme (1999) C. diamantinensis Leme, C. lyman-smithii Leme

Leme e Siqueira-Filho (2001) C. alagoanus Leme & J. A. Siqueira

Leme (2001) C. argyrphyllus Leme

Leme (2002a) C. bibarrensis Leme, C. reisii Leme

Leme (2002b) C. teretifolius Leme

Leme e Siqueira-Filho (2007) C. felixii J. A. Siqueira & Leme, C. reptans Leme & J. A. Siqueira
Leme et al. (2008) C. crassifolius Leme, C. giganteus Leme & A. P. Fontana

Leme (2010) C. brevifolius Leme

Leme etal. (2010) C. capitellatus Leme & L. Kollmann, C. venecianus Leme & L.

Kollmann, C. viridovinosus Leme

Leme e Kollmann (2013) C. ilhanus Leme, C. rigidifolius Leme, C. tabuleiricola Leme & L.
Kollmann, C. viridipetalus Leme & L. Kollmann
Leme et al. (2014) C. walkerianus Leme & L. Kollmann
Leme (2014) C. robsonianus Leme
Leme (2015) C. boanovensis Leme
Braun e Brito (2019) C. heimenii P. J. Braun & Gongalves Brito
C. cruzalmensis Leme & E.H.Souza, C. guanduensis Leme &
Leme et al. (2020) L.Kollmann, C. santateresinhensis Leme, C. univittatus Leme
Ferreira e Louzada (2020) C. cinereus D.M.C. Ferreira & Louzada
Ferreira, Almeida e Cryptanthus apiculatantherus D.M.C. Ferreira, E.M. Almeida &

Louzada (2021) Louzada, Cryptanthus brevibracteatus D.M.C. Ferreira & Louzada
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2.2.7 Morfologia e biologia reprodutiva

A reproducgdo assexuada ¢ realizada através da emissao brotos pelo rizoma (Figura
3A), ou por estoldoes que sao emitidos pelo rizoma (Figura 3B) ou ainda por brotos axilares
que surgem nas axilas das folhas (Figura 3C). Estudo realizado por Ferreira et al. (2021a)

mostra que populagdes de C. zonatus t€m alta producdo de clone.

Figura 3 — Tipos de reproducao assexuada em Cryptanthus. A. Brotos emitidos diretamente

do rizoma em Cryptanthus cinereus D.M.C. Ferreira & Louzada. B. Estoldes que partem do
rizoma em Cryptanthus pirambuensis D.M.C. Ferreira & Louzada. C. Brotos axilares em

Cryptanthus zonatus (Vis.) Vis.

Os habitos das espécies do género (Figura 1) sdo terricolas ou rupicolas (LEME et al.,
2017), curto caulescente ou longo caulescente (FERREIRA; LOUZADA 2020; FERREIRA;
ALMEIDA; LOUZADA, 2021). O caule (Figura 5) ¢ definido como a por¢do da base planta
(acima das raizes) até as primeiras flores dos glomérulos laterais (FERREIRA; LOUZADA

2020), ja que ha dificuldade em diferenciar caule e pedinculo.

A face adaxial das folhas pode variar de glabra a densamente lepidota (FERREIRA;
LOUZADA 2020) e a face abaxial das folhas ¢ densamente coberta por tricomas. As margens
das folhas sio aculeadas (RAMIREZ-MORILLO, 1996).
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Figura 5- Individuo de Cryptanthus apiculatantherus D.M.C. Ferreira, E.M. Almeida &

Louzada evidenciando o rizoma, o caule e a raque.

As folhas podem ter peciolos (Figura 6A) como em Cryptanthus beuckeri E. Morren
(MORREN, 1880), C. capitellatus Leme & L. Kollmann (LEME et al., 2010), Cryptanthus
teretifolius Leme (LEME, 2002b) e C. walkerianus Leme & L. Kollmann (LEME et al.,
2014). Ou podem ser sésseis (ndo ter peciolos) e ser estreitas na base, acima das bainhas
(Figura 6B) como exemplo em Cryptanthus vexatus Leme (LEME et al., 1995). Ou podem ser
mais largas na base, acima das bainhas (Figura 6C) como em Cryptanthus cinereus D.M.C.

Ferreira & Louzada (FERREIRA; LOUZADA 2020).
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Figura 6 - Formato das folhas em Cryptanthus. A. Pecioladas em Cryptanthus
walkerianus Leme & L. Kollmann. B. Estreitas na base em Cryptanthus pickelii L. B. Sm.. C.

Mais largas na base em Cryptanthus cinereus D.M.C. Ferreira & Louzada.

Algumas espécies apresentam variagdo na coloracdo das folhas como exemplo em

Cryptanthus zonatus que dentro de uma mesma populagdo hé plantas com coloragdo verdes

ou marrons (FERREIRA et al., 2021).

A inflorescéncia (Figura 7) ¢ uma espiga de glomérulos (FERREIRA; LOUZADA,
2020). Geralmente o glomérulo apical da inflorescéncia tem uma quantidade maior de flores
do que os glomérulos laterais (FERREIRA; LOUZADA, 2020). As bracteas primarias sao
similares as folhas (FERREIRA; LOUZADA, 2020). A raque da inflorescéncia fica encoberta
pelas bracteas primarias e flores (Figura 8). As plantas sdo andromonoicas apresentam flores
estaminadas e perfeitas em um mesmo individuo (LEME et al. 2017; FERREIRA;
LOUZADA, 2020; FERREIRA; ALMEIDA; LOUZADA, 2021). As flores estaminadas
geralmente sdo menores e as flores perfeitas sdo maiores (Figura 9) como exemplo em C.
apiculatantherus D.M.C. Ferreira, EM. Almeida & Louzada e C. brevibracteatus D.M.C.
Ferreira & Louzada (FERREIRA; ALMEIDA; LOUZADA, 2021).

Além disso, foi registrado tanto em Cryptanthus dianae quanto em C. zonatus que ha
uma producdo maior de flores estaminadas do que perfeitas € que ambas as espécies
apresentam odor floral (imperceptivel aos humanos) evidenciado no teste de vermelho neutro

(SIQUEIRA-FILHO; MACHADO, 2008; OLIVEIRA-JUNIOR, 2015).
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As flores em Cryptanthus sdo trimeras, apresentam trés sépalas, trés pétalas e seis
estames (Figura 10) que estdo dispostos em duas séries, sendo trés antepétalos e trés
antesépalos. Os estames sdo parcialmente adnados as pétalas e a adnagdo as vezes tem o
mesmo comprimento dos antesépalos e antepétalos ou eles podem variar de tamanho
(FERREIRA; LOUZADA, 2020; FERREIRA; ALMEIDA; LOUZADA, 2021). As anteras
variam no formato do apice entre as espécies (FERREIRA; ALMEIDA; LOUZADA, 2021).

Figura 7- Inflorescéncia do tipo espiga de glomérulos em Cryptanthus cinereus D.M.C.
Ferreira & Louzada evidenciando o glomérulo apical e os glomérulos laterais da

inflorescéncia.

Figura 8- Raque da inflorescéncia de Cryptanthus walkerianus Leme & L. Kollmann

evidenciada em branco.
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Figura 9- Flores de Cryptanthus robsonianus Leme, a estaminada com tamanho menor (lado

esquerdo) e a perfeita com tamanho maior (lado direito).

Algumas anormalidades ja foram encontradas em algumas flores de C. dianae Leme,
como a variacdo da quantidade de pétalas e estames (Figura 10), que também ja foram

relatadas por Siqueira-Filho e Machado (2008).

Algumas espécies de Cryptanthus t€tm um tubo epiginico bem evidente (Figura 11)
como em Cryptanthus cinereus D.M.C. Ferreira & Louzada (FERREIRA; LOUZADA 2020)
e outras tém o tubo muito pequeno ou inconspicuo como em Cryptanthus vexatus Leme
(LEME et al., 1995). De acordo com Ramirez-Morillo (1996) o tubo epiginico consiste em
um tubo que circunda a base do estilete e esta localizado entre a por¢ao que fica acima do

ovario até a inser¢ao das sépalas e das pétalas (Figura 11).

O estigma em Cryptanthus ¢ do tipo conduplicado-patente sendo importante na
diferenciagdo dos géneros relacionados (LEME et al., 2017) e o grdo de pdlen é do tipo
reticulado, levemente reticulado ou fosulado (RAMIREZ-MORILLO, 1996). O ovario ¢
infero (RAMIREZ-MORILLO, 1996).

A reproducdo sexuada também pode ocorrer em Cryptanthus levando a formagdo de
sementes. Em experimentos realizados com C. zonatus (Vis.) Vis., Oliveira-Junior (2015)
indica que a espécie realiza polinizagdo cruzada, mas que também pode ocorrer a

autopolinizagao.
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Figura 10- Flores de Cryptanthus dianae Leme. A. Com niimero usual de trés pétalas. B.

Com nuimero incomum de quatro pétalas.

Apesar de haver registro da visita de diferentes animais (beija-flores, moscas,
mariposas diurnas, borboletas e abelhas) nas flores de algumas espécies do género
(SIQUEIRA-FILHO; MACHADO, 2008; OLIVEIRA-JUNIOR, 2015), a polinizagio ¢
realizada principalmente por beija-flor (Phaetornis ruber) e abelha (Eulaema nigrita) em
Cryptanthus zonatus (OLIVEIRA-JUNIOR, 2015; MILET-PINHEIRO et al., 2021), e por
abelha (machos de FEuglossa cordata) em Cryptanthus dianae Leme (SIQUEIRA-FILHO;
MACHADO, 2008). As flores de Cryptanthus zonatus produzem néctar que atraem beija-flor
e emitem compostos florais semivolateis que atraem as abelhas (machos de Eulaema nigrita)

que fazem a raspagem das pétalas (MILET-PINHEIRO et al., 2021).

o B

Figura 11- Corte longitudinal da flor de Cryptanthus pickelii L.B.Sm. evidenciando em

preto o tubo epiginico.
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Os frutos sdo bagas (RAMIREZ-MORILLO, 1996) e ficam parcialmente escondidos e
protegidos pelas bracteas primarias (Figura 12), a parte escondida tem coloracdo alva e a parte
exposta tem coloracao verde (ex: Cryptanthus pickelii L.B.Sm.) ou vermelha (ex: C.
sergipensis 1. Ramirez), ou ainda de acordo com Ferreira, Almeida e Louzada (2021) pode ser
completamente alvo como em C. apiculatantherus D.M.C. Ferreira, EM. Almeida &

Louzada. Ainda ndo hé estudos sobre dispersores de sementes de Cryptanthus.

Figura 12- Frutos de Cryptanthus pickelii L.B.Sm.. A. Frutos. B. Fruto alvo na base (parte

que fica escondida) e verde no apice (parte exposta).

3 OBJETIVOS

3.1 Objetivo Geral

Realizar o estudo sistematico e evolutivo do género Cryptanthus Otto & A. Dietr.

3.2 Objetivos especificos

- Reconstruir a filogenia de Cryptanthus a partir de marcadores plastidiais para melhorar o
entendimento das relagdes infragenéricas do género e reconstruir a evolu¢do de caracteres-

chave para o género, como a presenca de peciolos e coloragdo das pétalas;
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- Indicar os genes plastidiais mais informativos para o género Cryptanthus;

- Realizar uma sinopse taxondomica das espécies do género Cryptanthus que ocorrem na

regido nordeste, bem como, ilustrar e indicar o status de conservagdo das mesmas;

- Realizar o tratamento taxondmico das espécies do género Cryptanthus que ocorrem no

estado de Alagoas;

- Elaborar um guia de campo com fotos das espécies de Cryptanthus para facilitar a

identificacao das espécies do género;



4 RESULTADOS

4.1 ARTIGO 1- PHYLOGENY AND CHARACTER EVOLUTION IN THE GENUS
CRYPTANTHUS OTTO & A. DIETR. (BROMELIOIDEAE,
BROMELIACEAE) USING NEXT-GENERATION SEQUENCING
DATA
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ABSTRACT

The genus Cryptanthus had a recent new circumscription and currently comprises 62 species
that are restricted to the northeastern and southeastern regions of Brazil. However, the infra-
generic phylogenetic relationships of the genus are not completely understood. Here, we
present the phylogenetic recontruction of Cryptanthus using a genome skimming approach of
next-generation sequencing (NGS), aiming: 1) to improve understanding of the infra-generic
relationships of Cryptanthus; 2) to test the infra-generic classification of Cryptanthus; 3) to
reconstruct the evolution of petioles and petals color; and 4) to indicate the most informative
genes of the chloroplast DNA. A total of 44 accessions were used for the phylogenetic
reconstruction including 23 species of Cryptanthus. Maximum-likelihood and Bayesian
inference analyses were performed using 69 protein-coding genes of chloroplast DNA, with a
total alignment length of concatenated genes of 61,981 bp. The results show that Cryptanthus
is monophyletic, however, the phylogenetic relationships of the genus with Orthophytum and
Rokautskyia are not supported. Two main clades were obtained for the genus, however, there
is no morphological support. The infra-generic relationships of Cryptanthus are better
understood with the clades being formed by the geographic proximity of the species. The
species Cryptanthus alagoanus, Cryptanthus dianae, Cryptanthus pickelii and Cryptanthus
zonatus emerged as non-monophyletic. Besides, one specimen Cryptanthus pickelii emerged
as sister of Cryptanthus zonatus due to a possible hybridization. The ancestral character state
reconstruction of petiole and petals color indicate that the presence of petioles and petals
color white with green or greenish apices had multiple origins in evolution of the genus. The
most informative genes of the chloroplast DNA are indicated and they can be used in future

studies with the genus.

ADDITIONAL KEYWORDS: Brazil, chloroplast, Cryptanthoid, NGS, phylogeny
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INTRODUCTION

Bromeliaceae comprises 79 genera and 3692 species (Gouda et al., cont. updated) and
has a Neotropical distribution (Givnish et al., 2011), with the exception of one species that
occurs in west Africa (Givnish et al., 2004). Currently, the family includes eight subfamilies
with Bromelioideae arising as most recent subfamily of Bromeliaceae (Givnish et al., 2011).
Bromelioideae is characterized by the presence of berry-type fruits and inapendiculate seeds
(Smith & Downs, 1974, 1977, 1979; Givnish et al., 2007). Into this subfamily, the species
either lack (“basal bromelioids” clade and basal species of the “eu-bromelioids” clade) or
present (derived species of the “eu-bromelioids™ clade that belong to the “core-bromelioids”

clade) the tank habit (Schulte ez al., 2009).

Cryptanthus Otto & A. Dietr., described by Otto & Dietrich (1836), is a genus

included in Bromelioideae and, belonging to the group that lacks the tank habit (Schulte ez al.,
2009). Within the subfamily, Cryptanthus and Orthophytum Beer arise as the first divergent
lineage in the “eu-bromelioids” clade (Schulte et al., 2009). Cryptanthus is related to genera
Forzzaea Leme, S. Heller, Hoplocryptanthus (Mez) Leme, S. Heller & Zizka, Lapanthus
Louzada & Versieux, Orthophytum, Rokautskyia Leme, S. Heller & Zizka and Sincoraea Ule,
which together form the Cryptanthoid clade (Louzada et al., 2014; Leme et al., 2017).
The Cryptanthoid clade was known as the “Cryptanthoid complex” because some genera were
polyphyletic, but recent phylogenetic studies have elucidated this complex (Louzada et al.,
2014; Leme et al., 2017) with the description of the new genera, and with the reestablishment
of the genera within this clade (Louzada & Versieux, 2010; Louzada & Wanderley, 2016;
Leme et al., 2017).

Cryptanthus had 78 species (Christenhusz et al., 2017) that were divided into two
subgenera that were proposed by Mez (1891) in Flora brasiliensis, the subgenus

Hoplocryptanthus was characterized by its leaf blades not contracted at base (above leaf
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sheaths), spinose margins and many ovules, and the subgenus Eucryptanthus was
characterized by its leaf blades generally contracted at the base, margins undulate, minutely
serrate-aculeate and less ovules. This classification was accepted by Ramirez-Morillo (1996)
that added new morphological characters to separate them such as plants andromonoecious,
inflorescences nidular, stigma with three free lobes, usually recurving in subgenus
Cryptanthus (Eucryptanthus) vs. plants hermaphodite, inflorescences usually scapose, rarely
nidular, stigma with three almost connate or straight stigmatic lobes, never recurved in
subgenus Hoplocryptanthus.

In addition, Ramirez-Morillo (1996) proposed sections that were based on
morphological evidence being five sections for subgenus Cryptanthus (Bahianae, Beuckeriae,
Cryptanthus, Lacerdae and Zonatae) and four for subgenus Hoplocryptanthus
(Hoplocryptanthus, Mesophyticae, Schwackeanus and Xerophyticae).

However, recent phylogenetic studies indicated that the subgenus Cryptanthus is
monophyletic, whereas Hoplocryptanthus is not monophyletic (Silvestro et al., 2013; Louzada
et al., 2014; Cruz et al., 2017; Leme et al., 2017). Thus, the study by Leme et al. (2017)
separated subgenus Hoplocryptanthus species into three genera, being two new genera
Forzzaea and Rokautskyia and proposes a new generic status for Hoplocryptanthus.
Therefore, currently the genus Cryptanthus includes only the species of the subgenus
Cryptanthus which shows as synapomorphy an andromonoid condition in the species (Leme

etal.,2017).

Cryptanthus includes 62 species (Gouda et al., cont. updated) that are distributed in
the Northeastern and Southeastern regions of Brazil occurring in the Atlantic Forest and
Caatinga (Leme et al., 2017). Cryptanthus species have restricted distribution (Cruz et al.,
2017) and six species are in the Livro Vermelho da Flora do Brasil (Red List of Brazilian

Flora; Forzza et al., 2013). The species of the genus are popularly known as “earth stars” and
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have an ornamental importance (Steens, 2007; Versieux et al., 2013). The chromosome
numbers of the genus varies from 2n = 32 to 36 (Gitai ef al., 2014; Cruz et al., 2020) and the

nuclear DNA content varies from 2C = 0.76 pg to 2C = 1.66 pg (Cruz et al., 2020).

The infra-generic phylogenetic relationships in Cryptanthus are still preliminary
(Silvestro et al., 2013; Louzada et al., 2014; Leme et al., 2017), with the studies using few
molecular markers and presenting a low sampling of species of Cryptanthus. On the other
hand, Cruz et al. (2017) used a more comprehensive sampling with Amplified Fragment
Length Polymorphism (AFLP) markers, however, the relationships are not well understood
due to poor resolution among clades. In addition, Schulte et al. (2009) indicated that studies
developed with Bromelioideae have low variation in plastid DNA sequences and the

resolutions of studies using few regions have remained poor.

Thus, the use of next generation sequencing (NGS) can solve this problem and help to
obtain a robust hypothesis about phylogenetic relationships. This technique specifically using
genome skimming generates large amounts of plastid genome data, overcoming the
limitations that Sanger sequencing has (Nauheimer ef al., 2019). Recent phylogenetic studies
in Bromeliaceae with the genus Fascicularia and Ochagavia of Bromelioideae (Paule ef al.,
2020) and Vriesea of the subfamily Tillandsioideae (Machado et al., 2020) have used the

NGS approach.

Here, we reconstruct a phylogeny based in 69 protein-coding genes of the plastome to:
1) to improve understanding of the infra-generic relationships of Cryptanthus; 2) to test the
sections of the infra-generic classification of Cryptanthus proposed by Ramirez-Morillo
(1996); 3) to reconstruct the evolution of petioles and petals color; and 4) to indicate the most

informative genes of the chloroplast DNA that can be used in future studies with the genus.
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MATERIALS AND METHODS

PLANT MATERIAL AND DNA EXTRACTION

A total of 40 samples of 29 species of the Cryptanthoid clade (including 23 species of
Cryptanthus (ca. 36% of the known diversity of the genus; Fig. 1), three of Orthophytum, two
Sincoraea, and one of Rokautskyia) was collected in field and only one sample was collected
in a living collection (Museu de Biologia Prof. Mello Leitdo), as indicated in Table 1. The
sampling of Cryptanthus covers a good geographical range including species that occur in
varied environments with different morphologies. Vouchers were deposited in the UFP
(Geraldo Mariz) herbarium. In addition, sequences of four species of Bromeliaceae were
obtained from GenBank and they were included in the analyses: Ananas comosus (NCBI
number NC_026220), Fascicularia bicolor (NCBI number MN563795), Ochagavia elegans
(NCBI number NC_045385) and Puya mirabilis (NCBI number NC 045380). Puya mirabilis

was chosen as the outgroup.

The collected samples were stored in silica-gel and total genomic DNA was extracted
from fresh young leaves following the protocol described by Ferreira & Grattapaglia (1998).
DNA extractions were checked on 1% agarose gel stained with GelRed. DNA quantifications
were performed in a NanoDrop Spectrophotometer (Thermo Scientific, Waltham, MA, USA)
and Eon (BioTek) spectrophotometer. Qubit 3 (Invitrogen Life Technologies) fluorometer
also was used with dsDNA BR Assay Kit (Invitrogen Life Technologies) and dsDNA HS

Assay Kit (Invitrogen Life Technologies).

LIBRARY PREPARATION AND GENOME SKIMMING SEQUENCING

For the preparation of the shotgun libraries, ca. 50 ng of the total genomic DNA were
used, using the kit SureSelectQXT (Agilent Technologies), following the manufacturer’s

instructions. DNA quantity and quality of the indexed libraries were accessed in a 4200
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TapeStation system (Agilent Technologies) using a High Sensitivity D1000 Screen Tape. The
paired-end libraries (2x 150bp) were sequenced in the Illumina NextSeq 500 platform, using

the NextSeq 500/550 High Output Reagent Cartridge v2.

DNA QUALITY, ASSEMBLY AND ALIGNMENT

The samples were demultiplexed and the FASTQ files were used in the software
FASTQC (https://www.bioinformatics.babraham.ac.uk/projects/fastqc/) to check the quality
of the reads. The reads were trimmed using AdapterRemoval v2 (Schubert et al., 2016). The
trimming was performed to remove adapter and low-quality bases from the beginning and end
of the reads using a Phred quality score > 20 in a 10-bp window. Besides, reads with less than

70 bases of length were removed.

The sequences of the plastid DNA were assembled with NovoPlasty v.2.6.7
(Dierckxsens et al., 2017) using the sequence of the chloroplast gene rbcL (NCBI number
MN719165.1) of the species C. warren-loosei Leme (Hermida-Carrera et al., 2020) as seed,
generating either complete or partial plastomes, depending on the species. The genes of the
species with a complete plastome were used as seed to assemble the sequences of the closely
related species. The plastome sequences were annotated in CHLOROBOX (https://
chlorobox.mpimp-golm.mpg.de/index.html). The annotations were adjusted by comparison
with reference genome of Ananas comosus (NCBI number NC 026220) using Geneious
Prime version 2020.1.2 (Kearse et al., 2012). A total of 69 protein-coding genes (accD, atpA,
atpB, atpE, atpH, atpl, ccsA, cemA, infA, matK, ndhB, ndhC, ndhD, ndhE, ndhF, ndhG, ndhH,
ndhl, ndhJ, petA, petD, petG, petL, petN, psaA, psaB, psaC, psal, psaJ, psbA, psbB, psbD,
psbE, psbF, psbH, psbl, psbJ, psbK, psbM, psbN, psbT, psbZ, rbcL, rpl2, rpll4, rpll6, rpl20,
rpl22, rpl23, rpl32, rpl33, rpoA, rpoB, rpoCl, rpoC2, rps2, rps3, rps4, rps7, rpsS, rpslil,

rpsld4, rpslS, rpsl6, rpsl8, rpsl9, ycf2, ycf3 and ycf4) was isolated for each sample (Table 2).
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Each gene was aligned separately using MAFFT version 7.450 with auto algorithm (Katoh &
Standley, 2013) that was implemented in Geneious Prime version 2020.1.2 (Kearse et al.,

2012). The 69 protein-coding genes were concatenated for the phylogenetic analyses.

PHYLOGENETIC RECONSTRUCTION

Maximum-likelihood (ML) analyses were carried out in RAXML v.8.2.12 (Stamatakis,
2014) using the GTRGAMMA model with 1000 bootstrap replicates. And Bayesian inference
(BI) analyses were performed in MrBayes v.3.2.7a (Ronquist et al, 2012) using the
GTRGAMMA model with the parameters for four simultaneous Markov Chain Monte Carlo
(MCMC) in the option of 10,000,000 generations, with sampling every 1000 generations and
burnin fraction of 25% of the trees. All these analyses were conducted on the CIPRES
Science Gateway (http://www.phylo.org/). The phylogenetic trees were visualized using the

FigTree v1.4.4 (http://tree.bio.ed.ac.uk/software/figtree/).

ANCESTRAL CHARACTER STATE RECONSTRUCTION

The analyses were performed RStudio program (https://rstudio.com/) integrated into R
program (v. 3.5.2; https://r-project.org) using the package Phytools (Revell, 2012). Two
characters were chosen for ancestral character state reconstruction (Supporting Information,
Table S1): petioles (character states coded as [0] absent and [1] present) and petals color
(character states coded as = [1] white, [2] white with green or greenish apex, [3] greenish, [4]
pink, [5] purple and [6] blue). The determination of character states was based on observation
of the samples collected in field and on the literature data (Table S1) for the following
species: Ananas comosus (Monteiro 2020), Cryptanthus capitellatus (Leme et al., 2010), C.
rigidifolius (Leme & Kollmann, 2013), C. venecianus (Leme et al., 2010), Fascicularia

bicolor (Zizka et al., 1999), Ochagania elegans (Zizka et al., 2002) and Puya mirabilis
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(Jabaily & Sytsma 2010). The re-rooting method (Yang et al., 1995) was used with the equal
rates (ER) model. The analyses were performed separately for the two characters. The

character states of each character were plotted separately on tree of the Bayesian inference.

RESULTS

SEQUENCES DATA OF THE CHLOROPLAST DNA

The total alignment length of the concatenated matrix for 69 protein-coding genes of
chloroplast DNA was 61,981 bp and the number of variable sites was 1858 that represents ca.
3% of variation (Table 2). Specifically for species of Cryptanthus, the number of variable
sites was 1006 representing 0.61% of variation (Table 2). The number of recovered sequences
was 2749 being 2137 specifically for the genus Cryptanthus, not all sequences of the 69
protein-coding genes could be recovered for all taxa (Table 2). Some protein-coding genes
(atpF, clpP, ndhA, ndhK, petB, psbC, rlp36, rps12, ycfl) were not used in the analyzes due to
the low number of samples recovered or the possible presence of pseudogenes. The ten most
informative genes (Table 2) were rpl22 (10.7% of variation), rps16 (9.7%), psbN (8.3%),
rpoA (7.0%), rpl32 (6.8%), ndhF (6.6%), matK (5.4%), ccsA (5.4%), ycf3 (4.9%) and petN
(4.4%). Specifically for the species of the genus Cryptanthus, the ten most informative genes
(Table 2) were rpl22 (8.5% of variation), psbN (8.3%), rpsi6 (6.5%), rpoA (5.3%), ycf3

(3.3%), ndhF (3.1%), psbl (2.7%), matK (2.6%), ycf2 (2.5%) and ccsA (2.3%).

PHYLOGENETIC RELATIONSHIPS

The ML and BI analyses of the 69 protein-coding genes resulted in similar topologies
(Fig. 2 and 3). The few differences between them are presented below. The first clade that

diverged from outgroup (PP 1) included two lineages (Fig. 2 and 3), one with the species
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Fascicularia bicolor subsp bicolor and Ochagavia elegans (PP 1, BS 100), and another with
the remaining species of the study. Ananas comosus emerged as sister to the Cryptanthoid
clade with high support (PP 1, BS 95). The two species of the genus Sincoraea was recovered
as the first divergent lineage of the Cryptanthoid clade with high support values (PP 1, BS

95).

The Cryptanhus comprises a monophyletic group (PP 1, BS 100), however, the
phylogenetic relationship of the genus with Orthophytum and Rokautskyia was not supported
(PP 0.53, BS 36). Cryptanthus emerged as sister to the clade containing members of the genus
Orthophytum (Orthophytum foliosum, Orthophytum triunfense and Orthophytum jabrense)
and Rokautskyia (Rokautskyia sanctaluciae), and the relationships in this clade are highly

supported in BI (PP 1) and poorly supported in ML (BS 67).

Two main clades emerged in Cryptanthus (clades A and B). The clade A (PP 1, BS
100) includes species that are distributed in the northern range of the distribution of
Cryptanthus (Paraiba, Pernambuco, Alagoas and Sergipe States). The clade A included the
pickelii clade (PP 1, BS 100), composed of species that occur in the phytogeographic domain
of Atlantic Forest (Cryptanthus alagoanus, Cryptanthus cinereus, Cryptanthus pickelii and
Cryptanthus pirambuensis) and the bahianus clade (PP 1, BS 100), with two specimens of
Cryptanthus bahianus that occur in the phytogeographic domain of the Caatinga (a seasonally
dry forest from brazilian semi-arid region). In the pickelii clade, four specimens of
Cryptanthus pickelii that occur in Paraiba and Pernambuco States formed a lineage highly
supported (P 1, BS 100). Besides, one specimen of Cryptanthus pickelii emerges in the
zonatus clade that belongs to clade B. The other lineage of the pickelii clade (P 1, BS 100)
includes species that occur in Sergipe State (Cryptanthus pirambuensis) and Alagoas State

(Cryptanthus alagoanus and Cryptanthus cinereus).
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The clade B (PP 1, BS 100) appeared as the sister lineage to the clade A (Fig. 2),
presenting a trichotomy composed of clades 1 and 2, and Cryptanthus sergipensis. The clade
1 (PP 1, BS 100) also presented a trichotomy and included the following clades: zonatus
clade, walkerianus clade and ruthiae clade. The zonatus clade (PP 1, BS 100) contained
species that occur in the northern range of the distribution of Cryptanthus in the Atlantic
Forest. The first diverging lineage (PP 1, BS 100) in this clade was composed of two
specimens of Cryptanthus zonatus with the northernmost distribution (Rio Grande do Norte
State) of the genus. The other lineage (PP 1, BS 68) was composed of the remaining species
(Pernambuco State) of the zonatus clade. In the remaining species, a branch (P 1, BS 90)
containing two specimens of different sympatric species (Cryptanthus pickelii and
Cryptanthus zonatus). The species Cryptanthus dianae, Cryptanthus reptans and Cryptanthus
zonatus formed a politomy in an internal node (P 1, BS 71) of the zonatus clade. Cryptanthus
dianae and Cryptanthus zonatus were recovered as non-monophyletic and Cryptanthus
reptans was unresolved. The walkerianus clade and the ruthiae clade are composed by species
that occur in the Atlantic Forest in the Bahia State. The walkerianus clade (PP 1, BS 99)
includes three species: Cryptanthus robsonianus, Cryptanthus teretifolius and Cryptanthus
walkerianus. And the ruthiae clade (PP 1, BS 94) is composed by species Cryptanthus

apiculatantherus, Cryptanthus ruthiae and Cryptanthus vinosibracteatus.

The clade 2 was formed by a trichotomy being composed of the the warren-loosei
clade, capixaba clade and the Cryptanthus beuckeri species (Fig. 2 and 3). The warren-loosei
clade (PP 1, BS 1) included the species Cryptanthus boanovensis, that occurs in a transition
area between Atlantic Forest and Caatinga, and Cryptanthus crassifolius and Cryptanthus
warren-loosei that occur in the phytogeographic domain of the Caatinga. And the capixaba

clade (PP 0,95, BS 47) contained the species with the southernmost distribution of the genus
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that occur in the Atlantic Forest: Cryptanthus capitellatus, Cryptanthus rigidifolius,

Cryptanthus venecianus and Cryptanthus viridipetalus.

ANCESTRAL CHARACTER STATE RECONSTRUCTION

The ancestral state reconstruction for petioles shows that the absence of petioles was
ancestral character state of Cryptanthus (Fig. 4). The presence of petioles had multiple origins
in evolution of the genus, evolving three times independently. The petioles are present in the
species Cryptanthus beuckeri, C. capitellatus (capixaba clade), C. fteretifolius and C.

walkerianus (both are sister and are included in the walkerianus clade).

For petals color, the ancestral state reconstruction shows the character state white
petals as ancestral character state in Cryptanthus and it prevailed in most clades (Fig. 5). The
character state white with green or greenish apex petals had multiple origins in evolution of
the genus appearing three times independently. This petals color is present in species C.
apiculatantherus (ruthiae clade), C. robsonianus (walkerianus clade) and in all species of the

capixaba clade (C. capitellatus, C. rigidifolius, C. venecianus and C. viridipetalus).

DISCUSSION

The phylogenetic reconstructions with a comprehensive sampling of the plastome
genes show a robust phylogenetic hypothesis for Cryptanthus with the most of the clades
being well supported. The infra-generic relationships are better understood with the clades
being formed by the geographic proximity of the species. The taxonomic complexes described
by Ferreira & Louzada (2020) are confirmed with species of the complexes emerging as non-
monophyletic. The infra-generic classification proposed by Ramirez-Morillo (1996) is not

supported. A hybridization hypothesis between C. pickelii and C. zonatus is proposed. The
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presence of petioles and petals color white with green or greenish apex petals had multiple
origins in evolution of the genus. The study reveals low variation in protein-coding genes and
indicate the most informative genes of the chloroplast DNA for Cryptanthus that can be used

in future studies.

PHYLOGENETIC RELATIONSHIPS AND SPECIES COMPLEXES IN CRYPTANTHUS

The study recovered the two species of Sincoraea as the first divergent lineage in
Cryptanthoid clade with high support values (PP 1, BS 95), and this phylogenetic relationship
is in accordance with the study of Louzada et al. (2014). In the cited study, the species of
Sincoraea were included as Orthophytum in the amoenum clade. The genus Sincoraea was re-
established by Louzada & Wanderley (2016) after of the study Louzada et al. (2014). Leme
(2017) also inferred the phylogenetic relationship of the genera in the Cryptanthoid clade.
However, the relationships were unresolved, resulting in a polytomy (PP 1, BS 91) composed
of four main clades: clade I (Hoplocryptanthus), clade 11 (Lapanthus and Forzzaea), clade 111

(Cryptanthus), and clade IV (Sincoraea, Orthophytum and Rokautskyia).

We recovered Cryptanthus as sister to the clade containing members of the genus
Orthophytum and Rokautskyia. In Louzada et al. (2014), the genus Cryptanthus emerged as
sister to the recently described genus Hoplocryptanthus (in the study represented by
Cryptanthus tiradentesensis Leme), whereas in Cruz et al. (2017), it was recovered as sister to
the recently described Forzzaea (accessions included in the study as Cryptanthus leopoldo-
horstii Rauh and Cryptanthus micrus Louzada, Wand. & Versieux). The sister lineage to
Cryptanthus could not be confirmed in the present study due to the lack of sampling of the

genera of the Cryptanthoid clade: Lapanthus, Forzzaea and Hoplocryptanthus.
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The phylogenetic reconstructions recovered the genus Cryptanthus as monophyletic
and it is in accordance with the current classification proposed by Leme et al. (2017). The
clades of the genus Cryptanthus were consistent with the geographical distribution of the
species (Figs 2 and 3). The geographic pattern of clades was also found in study carried out

with Dyckia species by Pinangé et al. (2017).

The infra-generic relationships in Cryptanthus showed significant differences when
compared to previous studies (Silvestro et al., 2013; Louzada et al., 2014; Cruz et al., 2017,
Leme et al., 2017). Cryptanthus bahianus and C. warren-loosei were recovered as closely
related in phylogenetic reconstructions (Silvestro et al., 2013; Louzada et al., 2014; Leme et
al., 2017). Both species occur in dry environments, in the phytogeographic domain of the
Caatinga. However, in the present study, these species emerged in different clades.
Cryptanthus beuckeri and Cryptanthus teretifolius, species with petiolate leaves, are indicated
as sister (Leme et al., 2017), but both species also emerge in different clades in the present

study.

Some species of Cryptanthus have overlapping morphological characters and compose
two different species complexes described by Ferreira & Louzada (2020). These complexes
are confirmed in this study. The Cryptanthus pickelii L. B. Sm. complex includes the species
C. alagoanus and C. pickelii. For identification of sampled specimens of the Cryptanthus
pickelii L. B. Sm. complex, we used the material examined by Leme & Siqueira-Filho (2007)
since it is difficult to distinguish the two species due to overlapping of characters. These
authors are the same who described the species C. alagoanus. According to the material
examined of Leme & Siqueira-Filho (2007), the specimens (DNA N° 30553 and N° 30554)
can be identified as C. alagoanus. And the specimen (DNA N° 30570) can be identified as C.
pickelii. In addition, according to protologue of C. alagoanus (Leme & Siqueira-Filho, 2001)

the holotype is from the municipality of Paripueira, Alagoas State. Thus, the specimen (DNA
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N° 30555) also can be identified as C. alagoanus. In this way, the species C. alagoanus and
C. pickelii emerges as non-monophyletic. In the pickelii clade, one lineage includes the
specimens that occur in Pernambuco and Paraiba States and another lineage includes the
species that occur in Alagoas and Sergipe States. Thus, we decided to consider the lineage
that occurs in Pernambuco and Paraiba States as the species C. pickelii. And we only consider

the lineage that occur in Alagoas State as C. alagoanus.

The other species complex called Cryptanthus zonatus (Vis.) Vis. complex contains
the species C. dianae, C. reptans and C. zonatus (Ferreira & Louzada, 2020). Cryptanthus
zonatus is also shown as non-monophyletic and it is included in the zonatus clade with the
species Cryptanthus pickelii, Cryptanthus dianae and Cryptanthus reptans. The
morphological similarities between Cryptanthus dianae, Cryptanthus reptans and
Cryptanthus zonatus were presented by Ferreira & Louzada (2020). Another species,
Cryptanthus burle-marxii, is treated as a synonym of Cryptanthus zonatus by Ferreira et al.

(2021), and this classification was adopted here.

In the zonatus clade, two lineages were formed confirming the north-south pattern
obtained by Ferreira et al. (2021). The specimens of Cryptanthus zonatus with northern
distribution (Rio Grande do Norte State) formed the first diverging lineage (DNA N° 30591
and 30592) and the remaining specimens (DNA N° 30589, 30590, 30588, 30593) formed the
other lineage with distribution to the south (Pernambuco State). The last-mentioned lineage
also included Cryptanthus pickelii, Cryptanthus dianae and Cryptanthus reptans, although
these species were not included in the study of Ferreira et al. (2021). The genetic
differentiation between the two genetic clusters formed in the study of Ferreira et al. (2021)
with the Cryptanthus zonatus complex (species C. burle-marxii and C. zonatus) was low (Fcr
= 0.054, P = 0.005) to consider the northern and southern clusters as different species in

Cryptanthus zonatus. The results here suggest that possibly Cryptanthus dianae, Cryptanthus
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reptans and Cryptanthus zonatus could be considered the same species. However, population

genetic studies are recommended for the resolution of these complexes.

INFRA-GENERIC CLASSIFICATION OF CRYPTANTHUS AND ANCESTRAL

CHARACTER STATE RECONSTRUCTION

Ramirez-Morillo (1996) proposed five sections based on morphological evidence for
the subgenus Cryptanthus (current genus Cryptanthus): Bahianae, Beuckeriae, Cryptanthus,
Lacerdae and Zonatae (unpublished data) that are tested in this study. The clades of the
present study (Figs 2 and 3) are not in accordance with the infra-generic classification
proposed by Ramirez-Morillo (1996). None of five morphological sections proposed for
Cryptanthus was supported (except section Lacerdae, that was not sampled here, however
this section is monospecific). Cruz et al. (2017) also did not support this classification of the

sections with data AFLP.

The section Bahianae is characterized by their very succulent and thick leaf blades
with pungent spines and apex and includes the species C. bahianus L.B.Sm., C. seidelianus
W. Weber, C. sergipensis 1. Ramirez and C. warren-loosei Leme (Ramirez-Morillo, 1996).
The species of this sections emerged in bahianus and warren-loosei clades showing that this

section is not monophyletic.

The section Beuckeriae is mainly characterized by petiolate leaves and it includes only
the C. beuckeri E. Morren (Ramirez-Morillo, 1996). When Ramirez-Morillo (1996) defined
this sections there is only one species with petiolate leaves, however, later new species with
petioles leaves were discovered such as C. capitellatus, C. teretifolius and C. walkerianus
described by Leme et al. (2010), Leme (2002) and Leme et al. (2014), respectively. The
presence of petioles had multiple origins in evolution of the genus appearing three times

independently (Fig. 4). Therefore, this section is non-monophyletic.
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The section Cryptanthus includes most species of Cryptanthus totaling 14 species with
highly variable morphological characters (Ramirez-Morillo, 1996). In total three species from
this section were sampled in the present study: C. pickelii, C. dianae and C. ruthiae. In the
study of Ramirez-Morillo (1996), the author synonymized C. pickelii under C. maritimus
L.B.Sm. and C. ruthiae under C. pseudopetiolatus Philcox. However, in this study we
consider C. pickelii and C. ruthiae as different species. The species of this section emerged in
different clades: pickelii, ruthiae and zonatus showing that this section is not monophyletic.
The section Lacerdae was the only section not sampled in this study. It is characterized by
three longitudinal gray bands formed by trichomes on adaxial leaf blades and includes only

one species C. lacerdae Antoine (Ramirez-Morillo 1996).

The section Zonatae is characterized by transversal lepidote bands on the adaxial leaf
blades and includes the species: C. burle-marxii, C. fosterianus and C. zonatus (Ramirez-
Morillo, 1996). After the study of Ramirez-Morillo (1996), Alves & Marcucci (2015)
synonymized C. fosterianus under C. zonatus based on morphological evidence and Ferreira
et al. (2021) synonymized C. burle-marxii under C. zonatus based on morphological evidence
and genetic structure data. In the present study, the species C. zonatus emerged as non-

monophyletic showing that this section is not monophyletic.

The proposal of an infra-generic classification for the genus has been a challenge due
to the presence of homoplasy for morphological characters in the genus. This study shows that
presence of petioles had multiple origins in evolution of the genus evolving three times
independently. The petioles have a distinct morphology with C. beuckeri presenting
canaliculate petioles with revolute margins while C. capitellatus, C. teretifolius and C.

walkerianus have canaliculate petioles with straight margins.
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For petals color, the character state white with green or greenish apex petals had multiple
origins in evolution of the genus evolving three times independently. Therefore, this character

also is labile and can not be used to propose an infra-generic classification for the genus.

HYBRIDIZATION HYPOTHESIS

The specimen (DNA N° 30553) belongs to a population that is identified by Leme &
Siqueira-Filho (2007) as Cryptanthus alagoanus although the authors indicate that the
population has morphological traits discordant of C. alagoanus. In fact, this population is
similar to the C. pickelii complex populations despite having some discordant traits. Here, we
consider this specimen as C. pickelii because of the closest proximity to the holotype. The
specimen (DNA N° 30553) was expected to be nested in the pickelii clade however the
specimen emerged as sister to C. zonatus (DNA N° 30589) in the zonatus clade.

Both specimens are sympatric in “Mata do Cupe”, have simultaneous flowering in part
of the reproductive cycle and share the same pollinators (Oliveira-Junior, 2015). Oliveira-
Junior (2015) indicated a possible hybridization between these species because there was fruit
formation in 30.8% of the analyzed samples (n = 26) of C. zonatus in a manual interspecific
crossing experiment carried out in situ with average formation of 6,75 (0,6, n = 8)
seeds/fruit (Oliveira-Junior, 2015). The molecular data of the present study corroborates the
results of Oliveira-Junior (2015), suggesting that hybridization between Cryptanthus pickelii
and Cryptanthus zonatus is possibly occurring in nature, since both have been nested together.
Despite the formation of fruits from interespecific experiments, Oliveira (2015) indicates that
there was the formation of a greater amount of fruit in monospecific outcrossing of C. zonatus
(88,9%; n = 27) suggesting that there is some mechanism for decreasing reproductive success
when there is interspecific outcrossing between species.

Cases of natural hybridization in Bromeliaceae have been shown in the literature

(Wendt et al., 2001; Wendt et al., 2002; Gongalves & Azevedo-Gongalves, 2019; Schulte et
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al., 2010; Palma-Silva et al., 2011; Versieux et al., 2012; Zanella et al., 2016; Neri et al.,
2017, 2018; Mota et al., 2019). Study of hybridization between Vriesea scalaris and V.
simplex shows that morphological and genetic integrity of these species are maintained by the
combination of prezygotic and postzygotic barriers (Neri et al., 2017, 2018). It would be
important to investigate prezygotic and postzygotic barriers of C. pickelii and C. zonatus and
check whether this also occurs in these sympatric populations.

A population genetics study also is recommended to detect hybrid zones between
sympatric populations of C. pickelii and C. zonatus and test the integrity of these species. In
fact, the population identified as Cryptanthus pickelii has a discordant morphology from the
C. alagoanus, C. pickelii and C. zonatus. This population may be accumulating genetic
variation and may be in process of hybrid speciation. However, studies are needed to confirm

this.

INFORMATIVE GENES OF THE CHLOROPLAST DNA FOR CRYPTANTHUS

The initial idea of the study was to carry out the phylogenetic analyzes with the
complete plastome, however, we were able to assemble the complete plastome only for less
than 4 of the species sampled. Machado et al. (2019) also had the assembly problem of the
plastome in Vriesea species. The authors indicate that the assembly problem can be explained
by rigorous quality filtering. Thus, the study of Machado et al. (2019) used a partial portion of
the plastome to do the phylogenetic analyzes instead of the complete plastome.

Here, we choose to use the protein-coding genes (total alignment length = 61,981 bp)
to do the phylogenetic analyzes that represent about 39% of the plastome (if we compare with
C. pickelli species that we obtained the complete plastome with total size = 159,481 bp -
unpublished data). The study reveals low variation in protein-coding genes with the number

of variable sites = 1006 representing 0.61% of variation for Crypyanthus that can be related to



64

the recent origin of the genus estimated by Silvestro et al. (2014) in 5-7.5 Ma years ago. The
low variation of the chloroplast DNA is known for Bromeliaceae (e.g. Schulte, Horres and
Zizka, 2005; Schulte et al., 2009).

The ten most informative genes for the genus Cryptanthus are presented (rpl22, psbN,
rpsl6, rpoA, ycf3, ndhF, psbl, matK, ycf2 and ccsA) and they can be used in future studies
with the genus such as phylogenetic positioning of new species since new species have been

recently described for the genus.

CONCLUSION

This study shows a robust hypothesis about phylogenetic relationships within of
Cryptanthus. The genus is monophyletic and the clades of the genus Cryptanthus were
consistent with the geographical distribution of the species. However, they were not in
accordance with the infra-generic classification based on morphology proposed by Ramirez-
Morillo (1996). The infra-generic relationships in genus showed significant differences when
compared to previous studies. Cryptanthus alagoanus, Cryptanthus dianae, Cryptanthus
pickelli, Cryptanthus zonatus emerged as non-monophyletic and the current circumscription
of these species needs to be revised. Besides, the molecular data show a possible
hybridization between Cryptanthus alagoanus and Cryptanthus zonatus. Some morphological
characteristics of Cryptanthus were shown as homoplastic, such as leaves petiolate and
coloring of the petals white except for the green or greenish apex. The ten most informative

genes were indicated to be used in future studies with the genus.
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Table 1. Studied material with locality, DNA No. and Voucher (all deposited in Herbarium
Geraldo Mariz of Universidade Federal de Pernambuco). Abbreviations: AL: Alagoas; BA:
Bahia; PE: Pernambuco; PB: Paraiba; RN: Rio Grande do Norte; SE: Sergipe; ES: Espirito

Santo. *living collection of the Museu de Biologia Prof. Mello Leitdo, in Santa Teresa,

Espirito Santo

Species Locality DNA No. Voucher
Cryptanthus alagoanus Leme & AL, Paripueira 30555 D. Cavalcanti et al. 906
J.A. Siqueira
Cryptanthus apiculatantherus
D.M.C. Ferreira, E.M. Almeida &
Louzada BA, Itacaré 30580 E M. Almeida 2757
Cryptanthus bahianus L. B. PB, Areia 30558 E. M. Almeida 2857
Smith PE, Caruaru 30557 D. Cavalcanti et al. 900
Cryptanthus beuckeri E. Morren BA, Una 30559 D. Cavalcanti et al. 726
Cryptanthus boanovensis Leme D. Cavalcanti & L. Daneu
BA, Boa Nova 30560 838
Cryptanthus capitellatus Leme &
L. Kollmann ES, Santa Teresa 30561 Photographic Register
Cryptanthus cinereus D.M.C.
Ferreira & Louzada AL, Ibateguara 30562 D. Cavalcanti et al. 921
Cryptanthus crassifolius Leme D. Cavalcanti & L. Daneu
BA, Ituagu 30563 848
Cryptanthus dianae Leme PE, Jaqueira 30564 D. Cavalcanti et al. 799
PE, Sdo Vicente
Ferrer 30565 D. Cavalcanti et al. 771
Cryptanthus pickelii L. B. Sm. PE, Camaragibe 30552 D. Cavalcanti & V. Aya 782
PE, Gravata 30569 D. Cavalcanti et al. 730
PE, Ipojuca 30553 D. Cavalcanti et al. 766
D. Cavalcanti & F. M.
PB, Mamanguape 30554 Guedes 827
D. Cavalcanti & J. Oliveira-
PE, Paulista 30570 Junior 773
Cryptanthus pirambuensis D. Cavalcanti & E. Ferreira
D.M.C. Ferreira & Louzada SE, Pirambu 30551 829
Cryptanthus reptans Leme &
J.A.Siqueira PE, Agua Preta 30573 D. Cavalcanti et al. 910
D. Cavalcanti & D. V.
Cryptanthus rigidifolius Leme ES, Fundao 30574 Casarin 938
Cryptanthus robsonianus Leme BA, Marau 30576 D. Cavalcanti et al. 703
Cryptanthus ruthiae Philcox BA, Marau 30577 Photographic Register
Cryptanthus sergipensis 1. SE, Santa Luzia 30578 D. Cavalcanti & N. Sousa
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Ramirez do Itanhi 828
D. Cavalcanti & L. Daneu
Cryptanthus teretifolius Leme BA, Ubaira 30582 852
Cryptanthus venecianus Leme &
L. Kollmann ES, Nova Venécia 30583 D. Cavalcanti et al. 924
Cryptanthus vinosibracteatus
D.M.C. Ferreira & Louzada BA, Itapetinga 30556 D. Cavalcanti et al. 8§34
Cryptanthus viridipetalus Leme ES, Boa D. Cavalcanti & A.
& L. Kollmann Esperanca 30585 Nepomuceno 922
Cryptanthus walkerianus Leme & D. Cavalcanti & L. Daneu
L.Kollmann BA, Camamu 30586 884
BA, Morro do D. Cavalcanti & R. B.
Cryptanthus warren-loosei Leme Chapéu 30587 Louzada 901
Cryptanthus zonatus (Vis.) Vis. RN, Natal 30591 Photographic Register
RN, Baia D. Cavalcanti & R. B.
Formosa 30592 Louzada 763
PE, Paulista 30593 Photographic Register
D. Cavalcanti & R. B.
PE, Igarassu 30588 Louzada 897
PE, Gravata 30590 D. Cavalcanti et al. 784
PE, Ipojuca 30589 D. Cavalcanti et al. 764
ES, Nova
Orthophytum foliosum L.B.Sm. Venécia 30594 D. Cavalcanti et al. 925
Orthophytum
jabrense G.S.Baracho &
J.A.Siqueira PB, Maturéia 30596 D. Cavalcanti et al. 942
Orthophytum
triunfense J.A.Siqueira & Leme PE, Triunfo 30597 D. Cavalcanti et al. 943
Rokautskyia sanctaluciae (Leme
& L. Kollmann) Leme, S. Heller ES, Santa
& Zizka* Leopoldina 30598 D. Cavalcanti 940
Sincoraea burle-marxii (L.B. Sm.
& Read) Louzada & Wand. BA, Palmeiras 30599 D. Cavalcanti et al. 944
Sincoraea ophiuroides (Louzada
& Wand.) Louzada & Wand. BA, Lengois 30600 D. Cavalcanti et al. 945




Table 2. Matrix allignment statistics

Raw
sequence
length of  Aligned
alienment bases No N°of N®recovered N°of
(without (with recovered variable sequences variable sit
Genes gaps) gaps) sequences sites  (Crypfantdhius) (Cryptanthin
aceD 1467-1539 1473* 39 42 31 34
aipA 1524 1524 41 29 32 16
atpB 1497 1497 39 22 30 6
aipE 405 405 39 30 3
atwH 246 246 41 32 0
atpl 744 744 41 16 32 4
cesA 948-960 961 42 52 32 23
cemAd 690 690 39 16 30 4
A 234 234 37 7 29 X
matkl 1527-1548 1348 40 85 3l 41
ndhB 22242733 2233 44 21 34 13
ndhC 363 363 35 8 28 3
ndhD 1306 1306 44 42 34 13
ndhE 306 306 44 7 34 3
ndhF 1950-2030 2214% 41 148 32 70
ndhG 531 331 44 17 34 g
ndhH 1182 1182 38 25 29 B
ndhl 5343 343 44 10 34 4
ndhJ 480 480 38 12 29 3
petd 963 963 39 28 30 16
petD 364 564 38 20 30 7
pets 114 114 38 1 29 0
petl 96 96 3g 1 30 0
patN 20 a0 40 4 31 2
psad 2253 2253 41 36 iz 10
psaB 2205 2205 41 43 3z 18
psaC 246 246 44 4 34 2
psal 111 111 39 1 29 0
psal 135 135 ig 2 29 1
pshd 1062 1062 41 15 32 7
psbB 1527 1527 38 23 29 7
psbD 1062 1062 40 21 31 9
psbE 252 252 39 2 30 1
psbF 120 120 40 0 31 0
psbH 222 223 39 6 30 0
psbl 111 111 39 3 30 3
psbd 123 123 i9 1 30 1
psbK 186 186 41 6 32 2
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psbM 105 105 40 1

psbN 132 132 39 11

psbT 108 108 37 2

psbZ 189 189 41 4 2
rbel 1434-1440 1440 39 46 17
rpi2 1488-1491 1491 44 3 3
plld 369 369 37 6 2
rpll6 360 411 36 16 5
rpl20 354 354 37 6 3
rpl22 381408 408 38 44 35
rpi23 282 282 44 1

rpl32 168-174 174* 43 12

rpi33 201 201 37

rpod 1011-1020 1023 37 T2

rpoB 3219 3219 41 T7

rpoCl 2747-2762 2762 40 85

rpoC2 41584164 4164 38 128

ps? 711 T11 41 15

rps3 654-657 657 38 22

rpsd 606 606 40 15

ps? 468 468 44 2

1ps8 405 405 37 14

rpsll 417 417 38 14

rpsld 303 303 41 11

rpsly 273 273 39 7

roslo 1074-1099 1123 41 109

1psl8 306 306 37 9

1psl0 279 279 44 3

yef? 6789-6867 6891 44 218

yef3 1985-2017 2033 38 100

yefd 553 555 37 10

All genes

concatenated 61981 2749 1858
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Table S1. Accessions and morphological characters with their respective character
states coded used for ancestral character state reconstruction. Codification: Subpetiole=
0-absent, 1-present; Petals color= 1-white, 2-white with green or greenish apex, 3-

greenish, 4-pink, 5-purple, 6-blue.

Accessions

Subpetiole

Petals color

NC 026220 Ananas_comosus
30551 Cryptanthus alagoanus
30552 Cryptanthus_alagoanus
30553 Cryptanthus_alagoanus
30554 Cryptanthus alagoanus
30555 Cryptanthus_alagoanus
30580 Cryptanthus apiculatantherus
30557 Cryptanthus bahianus
30558 Cryptanthus_bahianus
30559 Cryptanthus beuckeri

30560 Cryptanthus_boanovensis
30561 Cryptanthus_capitellatus
30562 Cryptanthus cinereus

30563 Cryptanthus_crassifolius
30564 Cryptanthus dianae

30565 Cryptanthus dianae

30569 Cryptanthus_pickelii

30570 Cryptanthus pickelii

30573 Cryptanthus_reptans

30574 Cryptanthus_rigidifolius
30576 Cryptanthus robsonianus
30577 Cryptanthus_ruthiae

30578 Cryptanthus sergipensis
30582 Cryptanthus_teretifolius
30583 Cryptanthus_venecianus
30556 Cryptanthus vinosibracteatus
30585 Cryptanthus_viridipetalus
30586 Cryptanthus walkerianus
30587 Cryptanthus warren-loosei
30588 Cryptanthus_zonatus

30589 Cryptanthus zonatus

30590 Cryptanthus zonatus
30591 Cryptanthus_zonatus

30592 Cryptanthus zonatus

30593 Cryptanthus_zonatus
MNS563795 Fascicularia_bicolor subsp bicolor
NC 045385 Ochagavia elegans
30594 Orthophytum_foliosum
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30596 Orthophytum_jabrense
30597 Orthophytum _triunfense
30598 Rokautskyia sanctaluciae
30599 Sincoraea burlemarxii
30600 Sincoraea ophiuroides
NC 045380 Puya mirabilis

S O O O O O

WO = = = ()
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Figure 1. Species of Cryptanthus included in the study. A. C. alagoanus. B. C. bahianus
(Photo: J. Maciel). C. C. beuckeri. D. C. boanovensis. E. C. capitellatus. F. C. cinereus
(Photo: A. Melo). G. C. dianae. H. C. crassifolius. 1. C. reptans. J. C. robsonianus. K. C.
sergipensis. L. C. teretifolius. M. C. venecianus (Photo: A. Nepomuceno). N. C. viridipetalus.
O. C. walkerianus. P. C. zonatus.
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Figure 2. Phylogram of the majority-rule consensus tree from the Bayesian Inference based
on the alignment of 69 protein-coding genes of chloroplast DNA (total alignment length =
61,981 bp) for 44 accessions of Bromeliaceae. Numbers above the branches represent
posterior probabilities values. The colors of the branches are in accordance with the colors of
the geographic distribution of the species. Sections of the Cryptanthus proposed by Ramirez-
Morillo (1996) are indicated in symbols on the left side. The horizontal bar indicates the
mutation rates.
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Figure 3. Phylogram of the majority-rule consensus tree from the Maximum-likehood
analyses based on the alignment of 69 protein-coding genes of chloroplast DNA (total
alignment length = 61,981 bp) for 44 accessions of Bromeliaceae. Numbers above the
branches represent bootstrap values. The colors of the branches are in accordance with the
colors of the geographic distribution of the species. Sections of the Cryptanthus proposed by
Ramirez-Morillo (1996) are indicated in symbols on the left. The horizontal bar indicates the
mutation rates.
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Figure 4. Ancestral character state reconstruction for petioles plotted on phylogram of the
majority-rule consensus tree from the Bayesian Inference based on the alignment of 69

protein-coding genes of chloroplast DNA (total alignment length = 61,981 bp) for 44
accessions of Bromeliaceae.
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Abstract

Two new species of genus Cryptanthus from Atlantic Forest of Northeastern Brazil are
described and illustrated. Cryptanthus pirambuensis occurs in Sergipe State and it is
compared to C. alagoanus and C. pickelii, from which it differs by the number of flowers in
the apical glomerule of the inflorescence. Cryptanthus vinosibracteatus was discovered in
Bahia state and is morphologically similar to C. arelli, but it can be differentiated by the
absence of trichomes on the adaxial surface of the leaf blades, length and color of the floral
bracts, length and color of the sepals, and length and connation of the petals. The study
includes data on geographic distribution with a map of species occurrence. In addition,

photographs and comments on the new species are provided.

Keywords: Bahia, Bromeliad, Poales, Sergipe, taxonomy.
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Introduction

Cryptanthus Otto & A. Dietr. is a tropical genus of bromeliad restricted to Brazil and
includes 60 species (Gouda et al. cont. updated) that occurs mainly in the phytogeographic
domain of the Atlantic Forest and few are found in the Caatinga (Maciel 2020). A recent
phylogenetic study has shown a new relationship between Cryptanthus and allied genera
resulting in a new circumscription for the genus with the transference of some species of
Cryptanthus to new genera (Leme et al. 2017). It is characterized mainly by the habit
terricolous or rupicolous, petioles present or absent, flowers staminate and perfect (plants
andromonoecious), sepals and petals partially connate and petals white or white with green or

greenish apices and stigma conduplicate-patent (Ramirez-Morillo 1996; Leme et al. 2017).

The last taxonomic revision of the genus was carried out by Ramirez-Morillo (1996)
and it included 21 species of the genus (considering the new circumscription of the genus -
Leme et al. 2017). After this revision, 33 new species were described for the genus of which
22 occur in the northeastern Brazil (Leme 1996; 1999; 2001; 2002a; 2002b; 2010; 2014;
2015; Leme & Siqueira-Filho 2001; Luther 1999a; 1999b; Leme & Siqueira-Filho 2007,
Leme et al. 2008; 2010; 2014; 2020 Leme & Kollmann 2013; Braun & Brito 2019; Ferreira &
Louzada 2020; Ferreira et al. 2021). However, the currently existing species of Cryptanthus

in the region is not fully cataloged.

In order to improve the knowledge on the taxonomy of Cryptanthus, herein we
describe two new species from of Atlantic Forest of Northeastern Brazil: Cryptanthus
pirambuensis and Cryptanthus vinosibracteatus. Cryptanthus pirambuensis is compared to C.
alagoanus and C. pickelii due to similarities in leaf blade shape. And Cryptanthus

vinosibracteatus is compared to C. arelii due to similarities in leaf blade shape and color.
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Distribution map, draw line illustrations and photographs of new species are also provided. In
addition, taxonomic comments and tables with comparison of characters of morphologically

similar species are included.

Materials and methods

Samples of the new species of Cryptanthus genus were collected in the Bahia and
Sergipe States. The areas were georeferenced and the specimens were photographed. The
specimens were herborized and deposited in the UFP herbarium and duplicates were sent to
ASE and RB. In addition, the following herbarium specimens were analyzed for
complementation of information and comparison with other morphologically similar species:
ALCB, ASE, CEPEC, HB**, HUEFS, HURB*, IPA, JPB, MAC, NY*, RB*, UFP, UESC,
US* (*photos of the online collection; **photos). All acronyms are according to Index

Herbariorum (http://sweetgum.nybg.org/ih/).

For morphological terminology, Radford et al. (1974) and Harris & Harris (2001)
were used. Except for the stem length and the type of stigma that follow Ferreira & Louzada

(2020) and Leme et al. (2017), respectively.

The morphological information of Cryptanthus arelii H. Luther, morphologically

similar species, was taken from the protologue in Luther (1999b).

Results and discussion

Taxonomic treatment

1. Cryptanthus pirambuensis D.M.C. Ferreira & Louzada, sp. nov.
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Type: BRAZIL. Pirambu, Mata de Sambaiba, 41 m, 10°39'19"S, 36°51'53"W, 09
November 2017, fl. cult. 18 April 2018, fl., D. Cavalcanti & E. Ferreira 904 (UFP!). (Fig. 2

and 3).

Cryptanthus pirambuensis differs from C. alagoanus Leme & J.A.Siqueira by the
number of flowers in apical glomerule of the inflorescence with 17-24 flowers (vs. ca. 8
flowers), number of flowers in lateral glomerule of the inflorescence with 9-10 flowers (vs. 5-
6 flowers), floral bracts basally white or white-greenish with vinaceous apices (vs. white with
brown or greenish apices), sepals lobes narrowly elliptic or elliptic (vs. lanceolate or ovate)
and stigma 6-7.2 mm long (vs. 5-5.5 mm long). Cryptanthus pirambuensis differs from C.
pickelii by its number of flowers in apical glomerule of the inflorescence with 17-24 flowers
(vs. ca. 5-11 flowers), number of flowers in lateral glomerule of the inflorescence with 9-10
flowers (vs. 3-6 flowers), ovary 15-17 ovules per locule in the perfect flowers (vs. 7-13 ovules

per locule in the perfect flowers).

Herbs terricolous, andromonoecious, propagation by stolon, rhizomes 1-8 cm long,
0.7-0.8 cm in diameter. Stems 2.2-3.8 cm, 0.7-1 cm in diameter, erect. Leaves 7-9 in number;
leaf sheaths 2.6-2.7 x 2.1-4.2 cm, very widely ovate, abaxial surface densely lepidote, white-
greenish on the base and vinaceous on the apices, adaxial surface glabrous except on the
apices densely lepidote, white-greenish, prickles 0.2-0.3 mm long, 0.2-1 mm apart, generally
antrorse; leaf blades 21.8-70.1 x 0.9-3.4 cm, linear-oblanceolate, oblanceolate or narrowly
elliptic, green except on the base vinaceous, abaxial surface densely lepidote, adaxial surface
glabrous except on the base densely lepidote, margins slightly undulate, prickles 0.2-0.7 mm
long, 0.6-5.6 mm apart, antrorse, apices acuminate or cirrhose. Inflorescences spikes of
glomerules, with staminate and perfect flowers; spike with 6-7 lateral glomerules; each
glomerule with 9-10 flowers, apical glomerule of the inflorescence with 17-23 flowers; rachis

2.3-2.5 cm long, primary bracts 8-11 in number, 2-74 x 1-4.8 cm, foliaceous, linear-
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oblanceolate, oblanceolate, lanceolate or narrowly triangular, green except on the base
vinaceous, abaxial surface densely lepidote, adaxial surface glabrous except on the base
densely lepidote, margins slightly undulate, prickles 0.2-0.6 mm long, 1-4.6 mm apart, apices
acuminate or cirrhose. Staminate flowers: floral bracts 31-34 x 8-15 mm, narrowly elliptic or
elliptic, white or white-greenish on the base and vinaceous on the apices, abaxial surface
glabrous except on the apices densely lepidote, adaxial surface glabrous except on the apices
sparsely lepidote, apices mucronate; flowers 44-50 mm long; sepals 20 mm long, connate 7.3-
9.5 mm, white on the base and vinaceous or green on the apices, lobes 10.8-12.1 x 3.5-4 mm,
narrowly elliptic, mucronate; petals 29.2-40 x 3.8-4 mm, oblanceolate, acute or obtuse,
connate for 12-22 mm, white, with 2 callosities bearing inconspicuous capitate trichomes,
callosities appearing 12.5-22 mm distant from the base, stamens 6, in two whorls of three,
filaments 18-30 mm long, first whorl of three antepetalous, adnate 9.5-19 mm to the petal
blades, second whorl of three antesepalous, adnate 9.8-22 mm to the petal blades, anthers 5-
6.7 mm long, subbasifixed, dehiscence longitudinal, bases cordate, apices mucronulate or
emarginate; ovary trigonous,7.2 x 3-4.6 mm, placentation axial, ovules O per locule,
epigynous tube 3.8-8 mm, styles 0.3 mm, atrophied, stigma 0.6 mm, atrophied. Perfect
flowers: floral bracts 27.5-32 x 15.2-20 mm, ovate-falcate, white on the base and vinaceous
on the apices, abaxial surface glabrous except on the apices densely lepidote, adaxial surface
glabrous except on the apices sparsely lepidote, apices mucronate; flowers 55-61 mm long;
sepals 21-22.5 mm long, connate 7.5-9.5 mm, white on the base and vinaceous or green on the
apices, lobes 12.5-13.6 x 4.8-5.5 mm, narrowly elliptic or elliptic, mucronate; petals 36-39.6 x
5-6.2 mm, oblanceolate, acute, connate for 13 mm, white, with 2 callosities bearing
inconspicuous capitate trichomes, callosities appearing 14-16.2 mm distant from the base,
stamens 6, in two whorls of three, filaments 24-26 mm long, first whorl of three antepetalous,

the antepetalous ones adnate 12.3-15 mm to the petal blades, second whorl of three
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antesepalous, the antesepalous ones adnate 14.5-15 mm to the petal blades, anthers 5.3-6.8
mm long, subbasifixed, dehiscence longitudinal, bases cordate, apices mucronulate; ovary
trigonous, 11.5-12 x 5.5 mm, placentation axial, ovules 15-17 per locule, epigynous tube 6.5-

8.5 mm, styles 28-32 mm, stigma 6-7.2 mm, conduplicate-patent.

Distribution and habitat— Cryptanthus pirambuensis is known from two locations in the
municipality of Pirambu, Sergipe State, Brazil, at 41 m elevation (Fig. 1). It occurs in the
phytogeographic domain of the Atlantic Forest, on the vegetation types Lowland
Semideciduous Seasonal Forest and Restinga Forest (see vegetation types in Thomas &
Barbosa 2008). The individuals grow on clayey or sandy soils of closed forest with tree ca. 5
m tall. The area is included in the biogeographical sub-region of Bahia (see biogeographical

sub-region in Silva & Casteleti 2005; Ribeiro et al. 2009).

Etymology— The specific epithet refers to the municipality of Pirambu where the type

specimen was collected.

Phenology— Flowering in nature has been registered in May and in cultivation in January

and April.

Conservation status— Cryptanthus pirambuensis 1s only known from two locations that are
about 10 km apart from each other. One of them is on a private property and the other is
inside a conservation unit named Reserva Biologica de Santa Isabel. In the type locality it was
seen that some trees were cut down. This can cause a decline in the area of occupancy of the
species. Thus, we suggest that C. pirambuensis can be classified as Critically Endangered

(CR) based on the criterion B2 ab(ii).

Comments— In herbarium specimens, C. pirambuensis was identified as Cryptanthus
alagoanus. C. alagoanus was described only with specimens of the municipality of

Paripueira, Alagoas State (Leme & Siqueira-Filho 2001). In fact, C. pirambuensis is
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morphologically similar to C. alagoanus due its elongated leaf blades but differs mainly by
the number of flowers in apical glomerule of the inflorescence with 17-24 flowers (vs. ca. 8
flowers) and number of flowers in lateral glomerule of the inflorescence with 9-10 flowers
(vs. 5-6 flowers), sepals lobes narrowly elliptic or elliptic (vs. lanceolate or ovate) (Table 1).
Cryptanthus pirambuensis is also morphologically similar to C. pickelii, C. pseudopetiolatus
and C. ruthiae due to leaf blade shape and color. C. pirambuensis can be differentiated from
C. pickelii mainly by number of flowers in apical glomerule of the inflorescence with 17-24
flowers (vs. ca. 5-11 flowers) and number of ovules per locule in the ovary of the perfect
flowers with 15-17 ovules (vs. 7-13 ovules) (Table 1). C. pirambuensis differs from C.
pseudopetiolatus and C. ruthiae mainly by the number of ovules per locule in the ovary of the

perfect flowers with 15-17 ovules (vs. 2-9 ovules) (Table 1).

Additional specimens examined (Paratypes)— BRAZIL. Sergipe: Pirambu, Margem
esquerda da estrada no bosque, 46 m, 10°36'52.40"S, 36°42'25.90"W, 19 October 2012,
sterile, J.A. Siqueira-Filho 2866 (HURB); Pirambu, Mata de Sambaiba, 40 m, 10°39'22.20"S,
36°51'48.50"W, 02 July 2010, fl. cult. 19 January 2013, fl., J. A. Siqueira-Filho et al. 2896
(HURB); Pirambu, Mata de Sambaiba, 41 m, 10°39'19"S, 36°51'53"W, 09 November 2017,
fl. cult. 28 June 2018, D. Cavalcanti & E. Ferreira 829 (RB!); Pirambu, Mata de Sambaiba,
41 m, 10°39'19"S, 36°51'53"W, 09 November 2017, fl. cult. 11 April 2018, fl., D. Cavalcanti
& E. Ferreira 903 (ASE); Pirambu, Reserva Biologica de Sta Isabel, September 1994, sterile,
M. Landim 732 (ASE); Pirambu, Reserva Bioldgica de Santa Isabel, 0-50 m, 10°41'17"S,

36°47"75"W, fl., 06 May 1999, G. Martinelli & T. Barbarad 15349 (CEPEC, RB).

2. Cryptanthus vinosibracteatus D.M.C. Ferreira & Louzada, sp. nov.
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Type: BRAZIL. Bahia: Itapetinga, Fazenda Santa Cruz, antiga propriedade de
Salvador, atualmente de Vardao, 308 m, 15°07°48.9”S, 40°14°38.9”W, 19 March 2018, fl.

cult. 17 July 2019, D. Cavalcanti & L. Daneu 834 (Fig. 4 and 5)

Cryptanthus vinosibracteatus differs from C. arelii H. Luther by its leaf blades adaxial
surface glabrous (vs. glabrous except for a few bands of pale trichomes toward the base),
floral bracts 25-26 mm long (vs. 18-22 mm long), white-greenish on the base and vinaceous
on the apices (vs. cream or pale green), sepals 13.5-14.5 mm long (vs. 18-20 mm long), white
on the base, and castaneous on lobes (vs. cream to pale green), petals 32.5-34.3 mm long (vs.

40-45 mm long), connate for 15-15.5 mm (vs.10 mm).

Herbs terricolous, andromonoecious, rhizomes ca. 1 cm long, ca. 0.6 cm in diameter.
Stems ca. 2 cm, ca. 0.6 cm in diameter, erect. Leaves 7 in number; leaf sheaths 1.5-2.4 x 1.8-3
cm, very widely ovate, abaxial surface white on base and brown on apices, densely lepidote,
adaxial surface white-greenish on base and greenish on apices, glabrous, prickles 0.3-1 mm
long, 0.1-0.4 mm apart, antrorse and retrorse; leaf blades 11-4.5 x 1.9-3.2 cm, narrowly
elliptic, oblanceolate or lanceolate, brown-reddish, brown or brown and green, abaxial surface
densely lepidote, adaxial surface glabrous, margins undulate, prickles 0.2-1.5 mm, 0.3-2.5
mm apart, antrorse, acuminate. Inflorescences spikes of glomerules, rachis ca. 1 cm long;
primary bracts 3 in number, 2.2-6.5 x 0.8-1.1 cm, foliaceous, lanceolate, brown-reddish or
brown, abaxial surface densely lepidote, adaxial surface glabrous, margins undulate, prickles
0.1-0.5 mm long, 0.1-1 mm apart, antrorse, apices acuminate. Staminate flowers: floral
bracts 25-26.2 x 13-13.5 mm, triangular-cymbiform, white-greenish on the base and
vinaceous on the apices, abaxial surface glabrous except on the apices densely lepidote,
adaxial surface glabrate except on the apices sparsely lepidote, apices mucronate; flowers
40.5-41 mm long; sepals 13.5-14.5 mm long, connate 7-8.6 mm, white on the base, and

castaneous on lobes, lobes 5.4-6.3 x 2.5-2.6 mm, elliptic, mucronate; petals 32.5-34.3 x 4-4.5
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mm, oblanceolate, acute or rounded, connate for 15-15.5 mm, white, with 2 callosities bearing
inconspicuous capitate trichomes, callosities appearing 15-16 mm distant from the base,
stamens 6, in two whorls of three, filaments 27.5 mm long, first whorl of three antepetalous,
adnate 14.5-15.3 to the petal blades, second whorl of three antesepalous, adnate 15-15.5 mm
to the petal blades, anthers 3.5-4.5 mm long, subbasifixed, dehiscence longitudinal, bases
cordate, apices rounded; ovary botuliform, 6.5-7 x 4.6-5 mm, placentation axial, ovules 0 per
locule, epigynous tube 0.5 mm, styles 0.3 mm, atrophied, stigma 0.8 mm, atrophied. Perfect

flowers unknown. Fruits unknown.

Distribution and habitat— Cryptanthus vinosibracteatus is known from one locatity in the
municipality of Itapetinga, Bahia State, Brazil, at 308 m elevation (Fig. 1). It occurs in the
phytogeographic domain of the Atlantic Forest and according to map of the Area of
Application of Law number 11 428 of the year 2006 of the Brazilian Atlantic Forest the
vegetation type is Deciduous Seasonal Forest. The individuals grows on partially closed forest
with trees with about 4 m high. The population is small with less than ten individuals. The
area is included in the biogeographical sub-region of Diamantina (see biogeographical sub-

region in Silva & Casteleti 2005; Ribeiro et al. 2009).

Etymology— The specific epithet is a combination of words “vinosos” and “bracteatus” and

it refers to vinaceous color of the floral bracts.

Phenology— Flowering in cultivation has been registered in July.

Conservation status— Cryptanthus vinosibracteatus is only known for one location on a
private property. Perhaps the species also occurs in the municipality of Jequié (W. W. Thomas
et al. 12599-[NY]), Bahia State, Brazil. However, this specimen is sterile and does not allow
its correct identification. It is similar to C. vinosibracteatus due to leaf blades shape. The

record of Jequié is about 150 km from type locality. Cryptanthus vinosibracteatus is probably
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threatened due to the few number of occurrence locations (one or maybe two), few individuals
in the typical population, furthermore, the vegetation of the municipality of Itapetinga is very
fragmented due to cattle raising. Thus, this species can be classified as Critically Endangered

(CR) based on the criterion B2 ab(ii).

Comments— Cryptanthus vinosibracteatus is morphologically similar to C. arelii due to
similarities in leaf blade shape and color, but differs by the leaf blades adaxial surface
glabrous (vs. glabrous except for a few bands of pale trichomes towards the base), floral
bracts 25-26 mm long (vs. 18-22 mm long), white-greenish on the base and vinaceous on the
apices (vs. cream or pale green), sepals 13.5-14.5 mm long (vs. 18-20 mm long), white on the
base, and castaneous on lobes (vs. cream to pale green) and petals 32.5-34.3 mm long (vs. 40-
45 mm long), connate for 15-15.5 mm (vs. 10 mm) (Table 2). C. vinosibracteatus can be
confused with C. dianae Leme due to leaf blades shape but differs by the sepals 13.5-14.5 mm
long (vs. 16.5-21 mm long), white on the base, and castaneous on lobes (vs. white on the base,
and green on lobes) (Table 2). C. vinosibracteatus is also morphologically similar to C.
zonatus due to leaf blades shape but differs by the floral bracts 25-26 mm long (vs. 14-20.5
mm long), white-greenish on the base and vinaceous on the apices (vs. white on the base, and
green-pink, pink or castaneous on apices), sepals 13.5-14.5 mm long (vs. 16.7-20.5 mm long)

and petals 32.5-34.3 mm long (vs. 35-40.5 mm long) (Table 2).
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Tables and Figure

Table 1. Comparison of characters and geographic distribution of Cryptanthus
pirambuensis and morphologically similar species

Characters and
geographic C. alagoanus  C. pickelii  C. pirambuensis C. pseudopetiolatus C. ruthiae
distribution
Number of flowers
gl;?ntetlt'slip;?ihe ca. g 5-11 17-23 - ca. 32

inflorescence
Number of flowers

in the lateral
5 T’ . - p
glomerile of the 3-6 3-6 9-10 4-10 4-3

inflorescence
Length of the lobes
of the sepals (mm)

Length of the lobes
of the stigma (mm)

11-13.7 6.3-12 10.8-13.6 9-10 35-75

Lephailicoms e 6-12 7.2-12 4565 459
(mm)
Length of
epigvnous tube 4593 289 3.8-85 254 1-2.5
(mm)
Number of ovules
per locule in the 12-16 7-13 15-17 8-9 ca.

perfect flowers

ik

Geographic Paraiba and , . .
distribution (States) Aldpoes Pemambuco Sergipe Bahia Bahia
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Table 2. Comparison of characters of Cryptanthus vinosibracteatus and
morphologically similar species
Characters/Species C. arelii C. dianae C. vinosibracteatus C. zonatiis
Glabrous except fora ;: lfggi?:iﬁnff
Leaf blades adaxial few bands of pale Glabrous to denselv P :
; ; Glabrous glabrous, or glabrous
surface trichomes toward the lepidote base .
with base densely
base :
lepidote
Tenzth of the Aol 18-22 19.52622 2526 14205
bracts (mm)
White on the base, = White-greenish on White on the base,

Floral bracts color Cream or pale green

Lenght of the sepals 18220
(mm)

Sepals color Cream to pale Green

Length of the petals 4045
{mm)
Connation of the 10
petals (mm)

and green or
vinaceous on apices

16.5-21

White on the base,
and green on lobes

33425

3.5-1

LA

base and vinaceous
on apices

13.5-14.5

White on the base.
and castaneous on

lobes
32.5-343

15-15.5

and green-pink, pink
or castaneous on
apices

16.7-20.5

White on the base,
and green or greenish
on lobes

35403

414
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| Cryptanthus pirambuensis
® Crypranthus vinosibracteatus

mmmm Sio Francisco river
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Figure 1. Geographical distribution of Cryptanthus pirambuensis and Cryptanthus
vinosibracteatus in the Atlantic Forest of northeastern Brazil.
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Figure 2. Cryptanthus pirambuensis D.M.C. Ferreira & Louzada. A. Habit. B. Leaf sheath
(adaxial surface). C. Leaf (adaxial surface). D. Staminate flower. E. Perfect flower. F. Bract
of the staminate flower. G. Bract of perfect flower. H. Sepals of the staminate flower. I.
Sepals of the perfect flower. J. Petals and stamens of the staminate flower. K. Petals and
stamens of the perfect flower. L. Anther of the staminate flower. M. Anther of the perfect
flower. N. Style and stigma. Q. Ovary and epigynous tube of staminate flower. P. Ovary and
epigynous tube of perfect flower.
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Figure 3. Cryptanthus pirambuensis D.M.C. Ferreira & Louzada. A. Habitat. B. Individual in
nature. C. Flowering individual in cultivation. D. Leaf sheath (abaxial surface). E. Leaf sheath
(adaxial surface). F. Leaf (adaxial surface). G. Inflorescence. H. Apical glomerule of the
inflorescence. I. Lateral glomerule of the inflorescence. J. Bract of the staminate flower. K.
Bract of perfect flower. L. Anther. M. Staminate flower. N. Perfect flower.
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Figure 4. Cryptanthus vinosibracteatus D.M.C. Ferreira & Louzada. A. Habit. B. Leaf sheath
(adaxial surface). C. Leaf (adaxial surface). D. Floral bract of staminate flower (abaxial
surface). E. Floral bract of staminate flower (adaxial surface). F. Staminate flower with the
floral bract. G. Sepals of staminate flower. H. Petals and stamens of staminate flower. L.
Detail of conspicuous callosities on the petals of staminate flower. J. Anther of the staminate
flower. K. Ovary of the staminate flower.
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Figure 5. Cryptanthus vinosibracteatus D.M.C. Ferreira & Louzada. A. Habit. B. Leaf sheath
(abaxial surface). C. Leaf sheath (adaxial surface). D. Leaf (abaxial surface). E. Leaf (adaxial
surface). F. Inflorescence. G. Staminate flower with the floral bract. H. Floral bract of
staminate flower (adaxial surface). I. Anther of the staminate flower.
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4.3 ARTIGO 3 - A TAXONOMIC SYNOPSIS OF THE GENUS CRYPTANTHUS OTTO &
A. DIETR. (BROMELIOIDEAE, BROMELIACEAE) IN THE
NORTHEASTERN REGION FROM BRAZIL

Manuscrito a ser submetido a revista Phytotaxa
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Abstract

Cryptanthus 1s a genus that occurs in the northeastern and southeastern region from Brazil. In
the Northeastern region, taxonomic studies are incipient and many new species were recently
discovered and described making it a challenge to identify the species of the genus in the
region. In this study, a taxonomic synopsis of Cryptanthus in the Northeastern region from
Brazil is presented with taxonomic key, illustrations, photos and taxonomic comments for the
taxa. In addition, conservation status of the species were evaluated and maps of geographic
distribution are provided. For this study, samples of species of the genus were collected
during field expeditions between 2014 to 2020 in the following northeastern states of Brazil:
Alagoas, Bahia, Paraiba, Pernambuco, Rio Grande do Norte and Sergipe. Specimens of 28
herbaria were analyzed. A total of 39 species is found in northeastern Brazil, being 33 in
Atlantic Forest (with three occurring in transition area between Atlantic Forest and Caatinga)
and six in Caatinga. All species are endemic to the northeastern except C. beuckeri, C.
teretifolius and C. robsonianus. In general the species have a restricted distribution and 19
species are known only from the type locality. One new synonymization is proposed where

Cryptanthus heimenii is synonymized in Cryptanthus bahianus.

Key words: bromeliad, conservation status, endemism, taxonomy.
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Introduction

Bromeliaceae is within the order Poales (APG IV 2016). The family occurs along the
tropics and subtropics of the America (Givnish et al. 2011), except for Pitcairnia feliciana (A.
Chev.) Harms & Mildbr. that is native to Africa (Givnish ef al. 2011). Bromeliaceae includes
3692 species and 79 genera (Gouda et al., cont. updated), being 1179 species and 24 genera
endemic to Brazil (Forzza et al. 2020). Currently, the family is classified into eight
subfamilies: Brocchinioideae, Bromelioideae, Hechtioideae, Lindmanioideae, Pitcairnioideae,
Puyoideae, Navioideae e Tillandsioideae (Givnish et al. 2007).

Cryptanthus Otto & A. Dietr. (1836: 297) nom. cons. is a genus endemic to Brazil
where it occurs in the northeastern (Alagoas, Bahia, Paraiba, Pernambuco, Rio Grande do
Norte and Sergipe States) and southeastern (Espirito Santo, Minas Gerais and Rio de Janeiro
States) regions in the phytogeographic domains of the Atlantic Forest and Caatinga (Leme et
al. 2017). The genus is included in the subfamily Bromelioideae in the eu-bromelioids clade
(Schulte et al. 2009).

Phylogenetic studies including Cryptanthus species have been conducted (e.g.
Silvestro et al. 2013; Louzada et al. 2014; Cruz et al. 2017; Leme et al. 2017; Ferreira et al.
Artigo 1). In order to the genus become monophyletic, Leme et al. (2017) proposes a new
circumscription for Cryptanthus segregating twenty-five homogamous species that were part
of the genus into the following genera: Forzzaea Leme, S. Heller & Zizka, Hoplocryptanthus
(Mez) Leme, S. Heller & Zizka and Rokautskyia Leme, S. Heller & Zizka. Cryptanthus is
mainly differentiated from Forzzaea, Hoplocryptanthus and Rokautskyia by andromonoecy
and stigma conduplicate-patent (Leme et al. 2017).

Subsequently, Ferreira ef al. (Artigo 1) carried out a phylogenetic study with extensive
sampling of plastid genes where they show that the presence of petioles and petal color white,
except for the green or greenish apex evolved multiple times in the evolutionary history of the
genus. The species of the genus are included in seven clades that are consistent with the
geographical distribution: bahianus clade (C. bahianus L.B. Smith), pickelii clade (C.
alagoanus Leme & J.A. Siqueira, C. cinereus D.M.C. Ferreira & Louzada, C. pickelii L.B.
Sm., C. pirambuensis D.M.C. Ferreira & Louzada, warren-loosei clade (C. boanovensis
Leme, C. crassifolius Leme, C. warren-loosei Leme), capixaba clade (C. capitellatus Leme &
L. Kollmann, C. venecianus Leme & L. Kollmann, C. viridipetalus Leme & L. Kollmann, C.
rigidifolius Leme), walkerianus clade (C. teretifolius Leme, C. robsonianus Leme, C.

walkerianus Leme & L. Kollmann) ruthiae clade (C. apiculatantherus D.M.C. Ferreira, E.M.
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Almeida & Louzada, C. ruthiae Philcox, C. vinosibracteatus D.M.C. Ferreira & Louzada),
zonatus clade (C. dianae Leme, C. reptans Leme & J.A. Siqueira, C. zonatus (Vis.) Vis.)
(Ferreira et al. Artigo 1). In addition, Ferreira et al. (Artigo 1) show that the infra-generic
classification proposed by Ramirez-Morillo (1996) is not in accordance with the formed
clades. The clades were formed based on the geographic distribution of the species (Ferreira
et al. Artigo 1).

Taxonomic studies for Cryptanthus are incipient (e.g. Baker 1889; Mez 1891; Smith
1955; Smith & Downs 1979; Ramirez-Morillo 1996). A recent study of Maciel (2020) was
done but does not have illustrations and photographs, which makes it difficult to identify the
species. In northeastern Brazil, the taxonomic studies include few species and are restricted
to the northern part of the Atlantic Forest: Leme & Siqueira-Filho (2007), Ferreira & Louzada
(2015, 2020, Capitulo de livro 1). The studies do not include the state of Bahia and, according
to Maciel (2020), this is richest in number of species. Moreover, after the last taxonomic
revision of the genus made by Ramirez-Morillo (1996), twenty-four new species were
discovered and described for the genus in the northeastern region (e.g., Luther 1999; Leme
1999, 2001, 2002a, 2002b, 2014, 2015, Leme & Siqueira-Filho 2007, Leme et al. 2008, 2010,
2014, 2020, Leme & Siqueira-Filho 2001, Leme & Kollmann 2013, Braun & Brito 2019,
Ferreira & Louzada 2020, Ferreira et al. 2021a, Ferreira & Louzada Artigo 2), making it a
challenge to identify the species of the genus in the region.

Thus, we aim to contribute to the taxonomic knowledge of Cryptanthus in
northeastern Brazil. Here we provide a taxonomic synopsis of Cryptanthus to the Brazilian
northeastern region with an identification key, illustrations, photos, and taxonomic comments
for the taxa. Besides we evaluate the conservation status, provide maps of geographic

distribution of each species and, in addition, we propose a new synonymization.

Materials and Methods

Samples of the genus Cryptanthus were collected during field work between 2014 to
2020 in the following northeastern states of Brazil: Rio Grande do Norte, Paraiba,
Pernambuco, Alagoas, Sergipe and Bahia. The samples were georeferenced, photographed,
and herbarium specimens were prepared according to Peixoto & Maia (2013) and were
deposited at UFP herbarium. The duplicates were sent to RB herbarium.

The morphological observations were carried out based on samples collected in the

field and herbarium specimens deposited at ALCB, ASE, CEPEC, EAC, MBML, VIES, HST
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(Herbario Sérgio Tavares), IPA, JPB, MAC, UFP, UFRN, UESC, PEUFR and SAMES. In
addition, online collections and photos of the BM*, CEN*, F* GH*, HB** HUNEB**,
HURB*, K*, MBM*, NY*, P*, RB* SP*, UEC* and US* were accessed (*digital image;
**photos). The online collections were accessed using specific collection sites or using
specieslink (http://www.splink.org.br/). All the herbarium acronyms are listed according to
Index  Herbariorum: http://sweetgum.nybg.org/ih/ except HST. The reproductive
morphological characters of some species were taken from the protologue: Cryptanthus arelii
H. Luther (Luther 1999), C. argyrophyllus Leme (Leme 2001), C. bibarrensis Leme (Leme
2002a), C. cruzalmensis Leme & E.H.Souza (Leme et al. 2020), C. diamantinensis Leme
(Leme 1999), C. felixii J.A.Siqueira & Leme (Leme & Siqueira-Filho 2007), C. lyman-
smithii Leme (Leme 1999), C. santateresinhensis Leme (Leme et al. 2020), C.
seidelianus W.Weber (Weber 1986), C. ubairensis 1.Ramirez (Ramirez M. 1998), C.
viridovinosus Leme (Leme et al. 2010) and C. vexatus Leme (Leme 1995). In addition, the
information about the leaf color of the species C. arelii H. Luther and C. ilhanus Leme, and
the trichomes of the leaves of C. argyrophyllus Leme were also taken from the protologue in
Luther (1999), Leme & Kollmann (2013) and Leme (2001), respectively. And the information
petal color of C. lacerdae Antoine was taken in Ramirez-Morillo (1996). The information of
the steam and leaves of C. santateresinhensis Leme was taken in Leme et al. (2020) by
observing the photos and measurements. Morphological terminology followed Radford et al.
(1974) and Harris and Harris (2001). For stem length, we followed Ferreira and Louzada
(2020) and the morphology of stigma followed Leme et al. (2017). Barcodes of the type

specimens examined are included in square brackets.

The vegetation types in the phytogeographic domain of the Atlantic Forest were
classified according to Thomas & Barbosa (2008). For conservation status analysis, the
categories and criteria followed the IUCN (2019). The extent of occurrence (EOO) and the
area of occupancy (AOO) were measured using GeoCAT (Geospatial Conservation
Assessment Tool — Bachman ef al. 2011). The EOO and AOO were measured using the
geographic coordinates indicated on the exsiccate labels. The geographic coordinates were
converted of graus-min-seg to graus decimais using the Specieslink tool
(http://splink.cria.org.br/conversor). When the labels had no indication of the geographic
coordinates or when the geographic coordinates were invalid, the municipal coordinates were

used. The distribution maps were produced using QGis3.

Results
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Cryptanthus Otto & A. Dietr., Allg. Gartenzeit. 4: 297. 1836. Type:— Cryptanthus
bromelioides Otto & A. Dietr. (1836: 298) (neotype and isoneotypes designated by Ramirez
M. 1998): BRAZIL. Rio de Janeiro: Matas do Jardim Botanico, Pereira 5637 (neotype: HB;
isoneotypes: B digital image! [B 10 0244058], MBM digital image! [MBM 022530]). nom.
cons., non Cryptanthus Osbeck, Dagb. Ostind. Resa: 215. 1757.

Herbs terricolous or rupicolous, andromonoecious, propagating by rhizome, stolons and/or
axillary shoots. Stems erect and/or decumbent, short and/or long caulescent. Leaves not
contracted at the base, contracted at the base or wider at the base; sessile or petiolate,
canaliculate petioles with revolute or straight margins. Leaf blades linear, linear triangular,
narrowly triangular, triangular, linear-oblanceolate, oblanceolate, lanceolate, obovate, ovate,
narrowly elliptic or elliptic, with longitudinal colored lines along the margins in the living
plant or absent, margin aculeate. Inflorescences in spikes of glomerules; apical glomerule
with 4-82 flowers, lateral glomerule with 1-10 flowers. Primary bracts foliaceous. Rachis
covered by the primary bracts and the flowers. Flowers staminate and perfect, sessile; in
general staminate flowers shorter than the perfect ones. Sepals partially connate, 3—lobed.
Petals partially connate, 3—lobed, white or white with green or greenish apices, with 2
inconspicuous or conspicuous callosities bearing inconspicuous capitate trichomes. Stamens
6, in two whorls of three, first whorl antepetalous, second whorl antesepalous. Filaments
partially adnate to the petals. Anthers, subbasifixed, dehiscence longitudinal, apices apiculate,
mucrunulate, acute, emarginate or rounded. Stigma 3—lobed, conduplicate-patent; ovary
inferior, 3—locular, trigonous, ovules 0-29 per locule, placentation axial, epigynous tube
present or absent. Fruits berry, trigonous. Seeds asymmetrical.

Number of Species, Distribution, and Habitat- Cryptanthus includes 64 species that occur
in Northeastern and Southeastern Brazil (Figure 1). In Northeastern 39 species are found
(Figures 2, 3 and 4), being 33 in Atlantic Forest (three occurring in transition area between
Atlantic Forest and Caatinga) and six in Caatinga. Of the 39 species found in the region, 36
are endemic to the Northeastern and three (C. beuckeri E. Morren, C. teretifolius Leme and C.
robsonianus Leme) occur in the Northeastern and Southeastern regions from Brazil. The most
species occur in shaded areas of forest and few species occur in sun-exposed areas. In general
the species have a restricted distribution and 19 species are known only from the type locality.

The State with the richest in number of species is Bahia with 31 species followed by
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Pernambuco (8 spp.), Alagoas (6 spp.), Paraiba (4 spp.), Sergipe (4 spp.) and Rio Grande do
Norte (1 spp.).

Artificial Key to the Species of Cryptanthus from northeastern Brazil

1. Adaxial surface of the leaf blades with three longitudinal lines of lepidote trichomes or with
crossbars of 1epidote trIChOMES. ..........ceeiiiiiiiii e ee 2
- Adaxial surface of the leaf blades densely lepidote, glabrous with base and/or apices densely
lepidote, sparsely lepidote or Glabrous..........ccueeiiiiiieiiiiiiieiece e 4
2. Adaxial surface of the leaf blades with three longitudinal lines of lepidote
130 Te] 110) 40 1SS Cryptanthus lacerdae

- Adaxial surface of the leaf blades with crossbars of lepidote

EEICROMNICS. ...ttt et sttt ettt st b et a e 3
3. Petals white with apices greenish..........ccccoeeveviieniiiiiinieeieeee, Cryptanthus robsonianus
= Petals WHite.....oviiiiieeeee e e e Cryptanthus zonatus
4, LaVES PELIOLALE. ... ueieeiiie et ettt ettt e et e et ee et e e e ta e e e b e e eabaeenbae e e baeeenbeeeenaeeenn 5
- Leaves sessile, contracted at the base above the leaf sheaths or not contracted at the base.....8
5. Canaliculate petioles with revolute margins...........ccecceevveenieenveenieennn. Cryptanthus beuckeri
- Canaliculate petioles with straight Margins...........cccceeeeeiiieriieeiienieeieese e 6
6. Petals white except for slightly greenish apeX............cccccveevneennne. Cryptanthus lyman-smithii
= PEtals WHITE. ...ttt ettt st 7

8. Adaxial surface of the leaf blades entirely densely lepidote in the older leaves (the younger
ONES CAN DE ZLADTOUS)....eeiiiiiiiiieiiieciie ettt ettt ettt et et e et e s b e e s e enbeeseesnbeenseeenseenns 9

- Adaxial surface of the leaf blades glabrous with base and/or apices densely lepidote, or

glabrous in the older and younger [€aves..........ccuvveciieeiiieeiiiecee e 15
9. Plants with leaf blades 1.1-1.5 cm wide........ccceeviiriiieniieiieiee, Cryptanthus crassifolius
- Plants with leaf blades >2 ¢m Wide.........ccceeviriiiiiiiiiiiiieeeeee e 10
10. Leaf blades narrowly triangular; wider at the base............ccccveevuveenneee. Cryptanthus cinereus

- Leaf blades oblanceolate, narrowly elliptic or elliptic; contracted at base...........c.ccceveeeneee. 11



115

11. Sepals 12-14 mm long; filaments adnate to the petals for 20
110100 FOUO SRS RPPUURRP Cryptanthus cruzalmensis

- Sepals 15.5-21.2 mm long; filaments adnate to the petals for 5-15

0011 DO PO P PSP P PR P PRRPPRRROP 12
12. Petals white with apices green or greenish...........cccoeccvveeiiieniiieniiecce e 13
= PELALS WHITE....eeeiiieieiet et sttt et 14

13. Floral bracts 15 mm long; Sepals connate for 10 mm, lobes 89 mm long; Petals 6 mm
wide; Epigynous tube absent.............ccccveeiiiieiiiiiiiieciee e Cryptanthus argyrophyllus
- Floral bracts 17.5-28.2 mm long; Sepals connate for 6-7.5 mm, lobes 11-14 mm long;
Petals 2-4.5 mm wide; Epigynous tube present 2.5-3 mm

LOMIZ et ettt saaeebeeenae e Cryptanthus robsonianus

103 3 VS USRS Cryptanthus dianae
- Petals 24.5-29.5 mm long; styles ca. 24.5 mm long; Epigynous tube 2.34 mm
LOMIZ . Cryptanthus pseudopetiolatus
15. Petals white with apices green or greenish...........cccocvveeiiieeiiiicie e 16
= PEtals WHITE. ...ttt as 20
16. Plants with leaf blades that never exceed 7.5 cm long...........ccceueenee. Cryptanthus lacerdae
- Plants with leaf blades that exceed 7.5 cm long in the adult leaf blades.............ccoceeennnnnee. 17

17. Plants long caulescent, stem > 8 cm; leaf blades linear triangular or narrowly triangular in
the young leaves; Anthers apices apiculate...........ccccveeeeveernnennee. Cryptanthus apiculatantherus
- Plants short caulescent, stem <8 cm; leaf blades oblanceolate, lanceolate, narrowly elliptic or
elliptic; Anthers apices obtuse or obtuse and inconspicuously
APICUIALE. ..ot eetie ettt st e e st e e ste e e et e e essaeeetaeeessaeeestaeeanbeeeesbeeeenbeeennbaeesaeeenraeens 18
18. Floral bracts white on the base and vinaceous or greenish on the apex; sepals 17-21.2 mm
long; lobes 14-17 mm long, lanceolate; petals connate for 6.5-9.3 mm
LOMIZ .ttt e eneas Cryptanthus robsonianus
- Floral bracts castaneous or castaneous-hyaline; sepals 12—15 mm long; lobes 5—6 mm long,
ovate or oblong-elliptic; petals connate for 16—17 mm long..........ccceeeveeeiiieniiieiiieeiiieeeieens 19
19. Flowers 40 mm long; sepals 12—13 mm long, connate for 6—7 mm; lobes oblong-elliptic;
petals 30—33 MM 10NG.......cciiiiiiiieiieiieee e Cryptanthus viridovinosus
- Flowers 44 mm long; sepals 15 mm long, connate for 10 mm; lobes ovate; petals 35 mm

LOMIE ..t Cryptanthus santateresinhensis
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20. Leaf blades with longitudinal colored lines along the margins in the living

PLANL. ettt et ereeneeas Cryptanthus ilhanus

21. Leaf blades linear, linear triangular, narrowly triangular or triangular.............ccccceceevennee 22

- Leaf blades linear-oblanceolate, oblanceolate, lanceolate, obovate, ovate, narrowly elliptic or

CIIIPEIC 1ottt ettt et e ettt e et e e e taa e e tae e e aaeeaaeeearbeeeanbeeesbeeeraeeenaeenns 32
22. Leaf blades with revolute margin............cccceeevevieenieeenieeecieiee e Cryptanthus colnagoi
- Leaf blades with Straight Margin............cccveeiiiiiienieeiiieie ettt ens 23
23. Plants long caulescent, Stem > 8 CIM CIM....c..eeviieriieiiieiieeieeee ettt e e 24
- Plants short caulescent, StEM < 8 CIM.......uuvvviiiiiiiiiiiiiiiiiiieeee et e e e e e eaabaeeees 26
24, 0vary 14 Mm loNg......cccveviiiiiiiieeiieeeee et Cryptanthus bibarrensis
- OVvary 4.7—10.5 MM JONE......ciiiiiiiiiiieie ettt ettt et esaae b e saeeneens 25

25. Apical glomerule of the inflorescence with 13-33 flowers; ovary with 22-29 ovules per
locule in the perfect flOWers..........coccveeeviiieeiieeeieeeece e Cryptanthus bahianus

- Apical glomerule of the inflorescence with ca. 82 flowers; ovary with 9—13 ovules per locule

in the perfect floWers........cc.eeviieciieiiieieiee e Cryptanthus sergipensis

26. Floral bracts 9 mm long; anthers apices apiculate..................... Cryptanthus diamantinensis
- Floral bracts 10-31 mm long; anthers apices emarginate, rounded, acute................ccccuee..... 27
27. Petals apices aCUMINALE.........ccveeervreerireeeiieeeiieeeseieeeeeeeereeeeeee e Cryptanthus seidelianus
- Petals apices rounded, obtuse, mucrunulate or aCute............ccccueeevieeeiieeniieeeriee e 28

28. Ovary with 22-29 ovules per locule in the perfect

FLOWETS. ..ttt ettt ettt et e e st e et e saaeebeesnaeensaens Cryptanthus bahianus
- Ovary with 3—13 ovules per locule in the perfect flowers.........cccccuveeeiieeiieienciieee e, 29
29. Apical glomerule of the inflorescence with ca. 82 flowers.............. Cryptanthus sergipensis
- Apical glomerule of the inflorescence with <29 flOWETrS.........ccevceieviieriiienieeieieeeeeeen 30
30. Petals connate for 3—5 mm long; filaments 15.2—-19.8 mm long; Anther apices acute.......
........................................................................................................... Cryptanthus warren-loosei

- Petals connate for 7-13 mm long; filaments 22-32 mm long; Anther apices rounded or
CINATEINALC. ....e.evieutieeiieeteeeteestteettestteeteesateeseesseeesseessaeenseaseeenseesseenseeseessseensseenseeseesnseeseesnsens 31
31. Plants with leaf blades that never exceed 1.2 cm wide; Apical glomerule of the
inflorescence with ca. 4 flowers; Ovary with 7-9 ovules per locule in the perfect

TLOWETS. ..t eiee ettt e e e e e sta e e e taeeensaeeesbaeessseeesnneeenns Cryptanthus boanovensis
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- Plants with leaf blades that exceed 1.2 cm long in the adult leaf blades; Apical glomerule of

the inflorescence with 15-29 flowers; Ovary with 6 ovules per locule in the perfect

FLOWETS. ..ttt ettt et e st e et e e e ae e et eeetaeeessaeesssaeesssaeeenseeensseeanns Cryptanthus reisii
32. Plants long caulescent, StEM > 8 CIM...eccuvieeiiieiiiiieciieeciieeeieeeetee e iee e evae e s e e sveeesaseeens 33
- Plants short caulescent, StEIM <8 CIM....uuuvviiieiiiiiii e eeeeeeiee e e e e searee e e e e e s e e saaaaeees 36
33. Ovary 15-20 mm 10NG......cccoeiiiriiiiieeieeiteee et Cryptanthus felixii
-OVary 2.5-10.5 MM JONE...ciiiiiiiiiieeiiiecee et e re e e nr e e eaaee e 34
34. Sepal lobes 4 x 2-2.5 mm; Ovary 5 mm long..........cccccecvveevveeennnenn. Cryptanthus ubairensis
- Sepal lobes 6.4-10 % 3-6 mm; Ovary 7—11.2 mm long........ccccceeviiriiieniieiieieeeee e 35

35. Sepals connate for 4-5 mm long; petals 25 mm long; filaments 13 mm
103 3 VSR URPRURRRUR Cryptanthus vexatus

- Sepals connate for 8.2—-11 mm long; petals 29.2-45 mm long; filaments 22-36 mm long

........... Cryptanthus zonatus complex (including Cryptanthus dianae and Cryptanthus reptans)
36. Floral bracts 9.2—10 X 3.2 MM......cccceevieniieniienieeeeeieeeeee Cryptanthus brevibracteatus
- Floral bracts 11-28 X 4.7-22.1T TNIM .c..eiiiiiiiiiiieieeeee et 37
37. Sepals connate for 2 mm [ONg.........ccceeviiiieiiiiiiiieeiee e Cryptanthus osiris
- Sepals connate fOr 4—16 MIM.......cccuiiiiiiiiieiiieeie ettt ettt e siaeenbeeseaeeneeas 38
38. Epigynous tUDE abDSENL........ccccuiiiiiiiiieiieeie ettt ettt et 39
- EPIZYNOUS tUDE PIESENL......eiiiiieiiieiieiiieiie ettt ettt et e bt e b e e seeenneesee e 40
39. Sepal lobes 4 x 2-2.5 mm; Ovary 5 mm long..........cccoeeverviniiennnns Cryptanthus ubairensis
-Sepal lobes 5-6 x 5 mm; Ovary 7 mm long........cccceeeeveevieeciiennennnn. Cryptanthus cruzalmensis

40. Adaxial surface of the leaf blades reddish-brown or olive-brown to reddish-
- Adaxial surface of the leaf blades green, green except for the red, brown or purple base,
DIOWIL O PUIPIC....eiieiiieiiiie ettt ettt et e e et e et e et ee e ateeesbeeessaeeensaeessseeassseeessseeensseeensseens 43

41. Floral bracts 25-26 mm long; floral bracts white-greenish on the base and vinaceous on

the APICES. ...iiiuiiiiieiie ettt e Cryptanthus vinosibracteatus
- Floral bracts 12.2-22.5 mm long; floral bracts white, cream or pale green............c.cccc....... 42

42. Apical glomerule of the inflorescence with ca. 14 flowers; floral bracts white

............................................................................................................................. Cryptanthus sp.
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- Apical glomerule of the inflorescence with 8-10 flowers; floral bracts cream or pale

e <) 1 OO SU PSRRI Cryptanthus arelii
43, Floral bracts WHite.........ccceevviieiiiiiiiieiiecie et Cryptanthus sp.
- Floral bracts white with brown, vinaceous Or Zreen aPeX.........cccvveervrerrrreeesveeesveeesnneessnneens 44
44. Each lateral glomerule of the inflorescence with 9—10 flowers..........cccceeviieviienciieniiennnns 45
- Each lateral glomerule of the inflorescence with 2—8 flowers........c..cccevveriiiiiininicnicnieene 46

45. Floral bracts 19-23 mm long; flowers 29.5-37 mm long; sepals 15.5-17.5 mm long;
sepals lobes ovate or lanceolate; petals connate for 3.2-6 mm long; Callosities of the petals
appearing 4-5 mm distant from the base; stigma lobes 3.2 mm long in the perfect flowers;
ovary with 8-9 ovules per locule in the perfect

FLOWETS. ..ottt ettt et Cryptanthus pseudopetiolatus

- Floral bracts 27.5-34 mm long; flowers 44—61 mm long; sepals 20-22.5 mm long; sepals
lobes narrowly elliptic or elliptic; petals connate for 12-22 mm; Callosities of the petals

appearing 12.5-22 mm distant from the base; stigma lobes 6—7.2 mm in the perfect flowers;

ovary with 15-17 ovules per locule in the perfect
FLOWETS. .ottt ettt ettt et e et e e e nae s Cryptanthus pirambuensis
46. Apical glomerule of the inflorescence with 1532 floWers.........cccccceeveiieriienienieeiieene 47
- Apical glomerule of the inflorescence with 5—12 flOWers..........cccuveevciieeiiieeeiieeeieeeee e, 48
47. Styles 26 MM LONE......cciiiiiiiiieeiieeie et Cryptanthus reisii
- Styles 30 MM LONG.....cccoiiiiiiiiiiieie e Cryptanthus ruthiae

48. Leaf blades predominantly linear-oblanceolate or oblanceolate...... Cryptanthus pickelii L.
B. Sm. compleX.......cccceeevveenrennnee. (including Cryptanthus alagoanus and Cryptanthus pickelii)
- Leaf blades predominantly narrowly elliptic..Cryptanthus zonatus (Vis.) Vis. complex

............................... (including Cryptanthus dianae, Cryptanthus reptans, Cryptanthus zonatus)

Taxonomic Treatment

1. Cryptanthus alagoanus Leme & J.A.Siqueira, Selbyana 22(2): 151 (2001). [Figs. 2A, 4A-
B, 6].
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Type:—BRAZIL. Alagoas: Paripueira, 17 January 2009, Artur Frassy s.n., fl. cult. February
2001, E. Leme 5085 (Holotype: HB photo! [HB 89558]).

Etymology:—It refers to the Alagoas State where the specimen type was collected.
Distribution and Habitat:— Cryptanthus alagoanus is known from the Alagoas State
(municipality of Paripueira). It occurs in the phytogeographic domain of the Atlantic Forest,

at 50 m elevation. It is terricolous and grows on clay soil in semideciduous seasonal forest.

Phenology:—Flowering in nature in January and in cultivation in February and July. Fruiting

in nature in August.

Conservation status:—C. alagoanus is known from one location in a conservation unit:
RPPN Placas (O Sabia). Currently, the species is included in the Cryptanthus pickelii L. B.
Sm. complex by Ferreira & Louzada (2020). Thus, this species is classified as Data Deficient
(DD).

Taxonomic affinities:—C. alagoanus is phylogenetically related to C. pickelii L.B.Sm, C.
cinereus D.M.C. Ferreira & Louzada and C. pirambuensis D.M.C. Ferreira & Louzada that
together are included in the pickelii clade. Ferreira & Louzada (2020) include C. alagoanus
and C. pickelii in Cryptanthus pickelii L. B. Sm. complex due to their morphological overlap.
In the phylogenetic study of Ferreira et al. (Artigo 1), the authors confirm the complex and
recommend population genetic studies to resolve this complex.

Specimens examined:—BRAZIL. Alagoas: Paripueira, RPPN Placas (O Sabia), 50 m,
09°26°17’S, 35°36°07”W, 01 October 2017, fl. cult. 18 July 2018, D. Cavalcanti et al. 906
(UFP); Paripueira, RPPN Sabid, 29 August 2009, fr., Chagas-Mota & V. G. Ramalho 5258
(MAC); Paripueira, RPPN Placas, 09°27'49"S, 35°33'83"W, 11 January 2010, fl., R. P. Lyra-
Lemos 12861 (MAC); Paripueira, 17 January 2009, Artur Frassy s.n., fl. cult. February 2001,
E. Leme 5085 (HB).

2. Cryptanthus apiculatantherus D.M.C. Ferreira, EIM. Almeida & Louzada, Phytotaxa
523(1): 100 (2021a). [Figs. 2A, 4CD, 7].

Type:—BRAZIL. Bahia: Itacaré, Serra dos Vinhaticos, 124 m elev., 14°18°45.1”S,
39°14°45.7”W, 24 January 2019, fr. cult. 22 November 2019, E. M. Almeida 2757 (holotype:
UFP!)
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Etymology:—It refers to the apices apiculate of the anthers (Ferreira ef al. 2021a).

Distribution and habitat:—Cryptanthus apiculatantherus is known from the Bahia State
(municipality of Itacaré). It occurs in the phytogeographic domain of the Atlantic Forest, at
124 m elevation in the vegetation type submontane tropical moist forest. It is terricolous and
grows on dense litter layer of clayey soil inside closed forest with tree ca. 5 m tall on the

border of a rocky outcrop known as Serra dos Vinhaticos (Ferreira ef al. 2021a).
Phenology:—Flowering in cultivation in January and March and fruiting in nature in January.

Conservation status:—The conservation status of C. apiculatantherus was recently
evaluated by Ferreira er al. (2021a). This species is classified as Critically Endangered (CR)
based on the criterion B2 ab(ii) due to the species occurs in only one location and also due to

possible decline of the area of occupancy (Ferreira et al. 2021a).

Taxonomic affinities:—C. apiculatantherus is phylogenetically related to C. ruthiae Philcox
and C. vinosibracteatus D. M. C. Ferreira & Louzada that together are included in the ruthiae
clade. C. apiculatantherus is easily differentiated from these species by the long stem > 8 cm
(vs. < 8 cm) and petals white with apices green or greenish (vs. petals white). C.
apiculatantherus is morphologically related to the group of species with leaves sessile,
contracted at base above the leaf sheaths or not contracted at base, adaxial surface of the leaf
blades glabrous with base and/or apices densely lepidote, or glabrous in the older and younger
leaves and petals white with apices green or greenish. Among these species, C.
apiculatantherus is distinguished by the long stem > 8 cm (vs. short stem 8 cm), leaf blades
linear triangular or narrowly triangular in the young leaves (vs. leaf blades oblanceolate,
lanceolate, narrowly elliptic or elliptic) and apices anthers apiculate (vs. obtuse or obtuse and
inconspicuously apiculate).

Specimens examined:—BRAZIL. Bahia: Itacaré, Serra dos Vinhaticos, 124 m,
14°18°45.1’S, 39°14°45.7°W, 24 January 2019, fl. and fr., E. M. Almeida 2757 (UFP);
Itacaré, Serra dos Vinhaticos, 124 m, 14°18°45.1”’S, 39°14°45.7”°W, 24 January 2019, fl. cult.
27 August 2019, E. M. Almeida 3246 (CEPEC); Itacaré, Serra dos Vinhaticos, 124 m,
14°18°45.17’S, 39°14°45.7°W, 24 January 2019, fl. cult. 28 January 2021, E. M. Almeida 3318
(RB).

3. Cryptanthus arelii H. Luther, Cryptanthus Soc. J. 14(2): 54 (1999). [Figs. 2A, 4E]
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Type:—BRAZIL. Bahia: Palmeiras, Coll. 5 km south of Palmeiras on Hwy 24, 11 February
1997, H.B. Luther s.n., fl. cult. January 1982, fl., R.L.Frasier, EM.C. Leme & J. Kent s.n.
(Holotype: HB photo! [HB 92703]; Isotypes: SEL digital image! [SEL 076727], US digital
image! [US 3392313])

Etymology:—It is not indicated in Luther (1999).

Distribution and Habitat:—Cryptanthus arelii is only known from the Bahia State
(municipality of Palmeiras). It occurs in the phytogeographic domain of the Caatinga. It is
terricolous and grows under bushes of the Chapada Diamantina.

Phenology:— Flowering in cultivation in January.

Conservation status:—C. arelii is known only from the type locality (one location). It occurs
in the Chapada Diamantina that is a touristic area where it can be collected for use as
ornamental plant which causes a decline of the population. This, the species is classified as
Critically Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—The information about reproductive characteres of C. arelii was
taken from Luther (1999) for comparison with the close species. Cryptanthus arelii can be
confused with C. vinosibracteatus D.M.C. Ferreira & Louzada by the leaf blades color but C.
arelii differs from C. vinosibracteatus by length of floral bracts 18-22 mm long (vs. 25-26
mm long) and floral bracts color cream or pale green (vs. white-greenish on the base and
vinaceous on the apice). Cryptanthus arelii is also morphologically similar to C. sp., both
occur in Chapada Diamantina. However, C. arelii can be differentiated from C. sp. by the
number of flowers in the apical glomerule of the inflorescence (8—10 flowers vs. 14 flowers)

and the floral bract cream or pale green (vs. white).

Specimens examined:— BRAZIL. Bahia: Palmeiras, Coll. 5 km south of Palmeiras on Hwy
24, 11 February 1997, H.B. Luther s.n., fl. cult. January 1982, fl., R.L.Frasier, EM.C. Leme
& J. Kent s.n. (HB, SEL, US).

4. Cryptanthus argyrophyllus Leme, Cryptanthus Soc. J. 16(1): 12 (2001). [Figs. 2A, 4F].
Type:—BRAZIL. Bahia: Santa Cruz da Vitoria, E. Colnago s.n., fl. cult. December 2000, fl.,
E. Leme 4872 (Holotype: HB image! [HB 89568])

Etymology:—It refers to typical silver color of the dense silver-lepidote trichomes on both

surfaces of the leaf blades (Leme 2001).
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Distribution and Habitat—According to the holotype, Cryptanthus argyrophyllus occurs in
the Bahia State (municipality of Santa Cruz da Vitoria). However, the title of the study of
Leme (2001) indicate that it is a new species from Espirito Santo State. This species is only
known by its type material and there is no more information about where the species was
found (Leme 2001). The municipality of Santa Cruz da Vitoria is included in the
phytogeographic domain of the Atlantic Forest.

Phenology:—Flowering in cultivation in December.

Conservation status:—C. argyrophyllus is known only from the type locality (one location)
in the Atlantic Forest that is severely fragmented. Since its discovery (nineteen years ago), no
other samples have been collected. The species is classified as Data Deficient (DD) due to the
confused collection site.

Taxonomic affinities:—The information about morphological characters of C. argyrophyllus
was taken from Leme (2001) for comparison with the close species. C. argyrophyllus is
morphologically related to C. robsonianus Leme by the abaxial surface of the leaf blades
entirely densely lepidote and petals white with apices greenish but C. argyrophyllus differs
from C. robsonianus by the floral bracts 15 mm long (vs. 15.5-28.2 mm long), sepals connate
for 10 mm (vs. 6-7.5 mm long), lobes 89 mm long (vs. 11-14 mm long), petals 6 mm wide
(vs. 2-4.5 mm wide) and epigynous tube absent (vs. present 2.5-3 mm long). C.
argyrophyllus is not included in the study of Maciel (2020) of the “Flora do Brasil 2020”.
Specimens examined:—BRAZIL. Bahia: Santa Cruz da Vitoria, E. Colnago s.n., fl. cult.
December 2000, fl., E. Leme 4872 (HB).

5. Cryptanthus bahianus 1..B.Sm., Arq. Bot. Estado Sao Paulo 1 (6): 106 (1944). [Figs. 2A,
4G-J, 8].

Type:—BRAZIL. Bahia: Jacobina, 18 June 1939, M.B. & R. Foster 98 (Holotype: GH digital
image! [00032943])

= Cryptanthus heimenii P.J.Braun & Gong. Brito (2019: 55) syn. nov.

TYPE:— BRAZIL. Sergipe: Simdo Dias, 350m, 15 September 2018, B. Gongalves Brito 3
(Holotype: HBR [HBR 57550], Isotype: SP, JOI, HAL [HAL 146711])

Etymology:—It refers to the Bahia state where the specimen type was collected.

Distribution and Habitat:— Cryptanthus bahianus is known from the Alagoas (municipality

of Traipu), Bahia (Baixa Grande, Brejoes, Castro Alves, Conceicao do Coité, Itambé,
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Jacobina, Milagres, Quijingue, Riachdo do Jacuipe, Senhor do Bonfim and Rio de Contas),
Paraiba (municipality of Arara, Araruna, Areia, Cacimba de Dentro and Gurinhém),
Pernambuco (Caruaru, Garanhuns, Gravata and Vitoria) and Sergipe (Nossa Senhora da
Gloria, Poco Redondo, Riachdo do Dantas and Simao Dias) States. It occurs in the
phytogeographic domain of the Caatinga, at 250 to 882 m elevation with the exception of an
area that the species occurs in Atlantic Forest in Brejo de Altitude in municipality of Areia,
Paraiba State. Cryptanthus bahianus is terricolous or rupicolous and occurs in areas exposed
to the sun or it grows under bushes.

Phenology:—Flowering in nature in January, February, March, April, May, June, August,

November and in cultivation in March, April, May and June. Fruiting in nature in August.

Conservation status:—C. bahianus is the species with the greatest geographical distribution
of the genus. It occurs in 33 locations. One population occurs in a protected area called of
Parque Estadual da Pedra da Boca, municipality of Araruna, in Paraiba State. The species is
versatile. It occurs in areas exposed to the sun and in shaded areas. The extent of occurrence
(EOO) is 284,213.569 km? and the area of occupancy (AOO) is 112 km?. Thus, the species is

classified as Least Concern (LC) due to wide extent of occurrence and species versatility.

Taxonomic Notes:—The species was first described by Smith (1937-8) as Cryptanthus
glaziovii L. B. Smith, however, this specific epithet had already been used by Mez (1891) in
another species of Cryptanthus in Flora brasiliensis that currently belongs to the genus
Hoplocryptanthus (Leme et al. 2017) making the name illegitimate. Another synonymous
name, Cryptanthus heimenii P. J. Braun & Gong. Brito, for C. bahianus was published by
Braun & Brito (2019). The species was compared to Cryptanthus crassifolius Leme (2008:
17) and Cryptanthus sergipensis (1998: 219) (Braun & Brito 2019). However, it was not
compared to C. bahianus. Clearly C. heimenii is synonymous to C. bahianus.

Taxonomic affinities:—C. bahianus is included in the bahianus clade (Ferreira et al. Artigo
1). Cryptanthus bahianus is morphologically similar to C. sergipensis 1. Ramirez due to the
leaf blades linear triangular or narrowly triangular but C. bahianus differs from C. sergipensis
by the apical glomerule of the inflorescence with 13-33 flowers (vs. ca. 82 flowers) and ovary
with 22-29 ovules per locule in the perfect flowers (vs. 9-13 ovules per locule in the perfect
flowers). Cryptanthus bahianus can be confused with C. seidelianus W. Weber due to the leaf
blades linear triangular or narrowly triangular but C. bahianus differs from C. seidelianus by
the apices of the petals obtuse (vs. acuminate). The information about apex of petals of C.

seidelianus was taken from Weber (1986) for comparison with the C. bahianus.
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Specimens examined:—BRAZIL. Alagoas: Traipu, Serra da Mao, 18 May 2011, fl., 4.
Costa 510 (MAC). Bahia: Baixa Grande, February 1996, fl., 4. L. Coticio s.n. (ALCB
028397); Brejoes, Faz. Lagoa do Morro, 882 m, 13°5'59"S, 39°54'7"W, 11 November 2007,
fl., F.M. Ferreira et al. 1860 (CEPEC); Castro Alves, BR 342, Km 30, 11 May 1985, sterile,
A. L. Costa s.n. (ALCB 15888); Concei¢do do Coité, Serra do Mucambo, no topo da Serra,
11°30'S, 39°11'W, 11 May 2013, fl., D. N. Carvalho & A. O. Matos 2013 (HUEFS); Itambé,
Rodovia BA-265, km 8 do trecho BR-415 (cruzamento)/ Caatiba e a 15 km NW de Itapetinga
em linha reta, prox. a Faz. Sdo Jodo, 400 m, 03 March 1978, fl., S.4. Mori et al. 9381
(CEPEC); Jacobina, 18 June 1939, fl., M.B. & R. Foster 98 (US); Jacobina, ca. 25 km na
estrada Jacobina/Morro do Chapéu, 15 March 1991, fl., 4. M. de Carvalho et al. 4555
(CEPEC); Jacobina, Itaitu, 26 June 1905, fl. cult. 13 June 2014, fl., O. Ribeiro 4 (RB);
Milagres, Serra do Jatobd, 20 January 2019, fl., 4.J.A. Carvalho et al. PE0054 (HURB);
Quijingue, Proa da Serra das Candeias, a ca. de 5 km W do Povoado Quixaba do Mandacaru,
10°55'39"S, 39°04'51"W, 15 May 2005, fl., D. Cardoso & T. M. de Santana 544 (HUEFS);
Riachdo do Jacuipe, 250 m, 11°42'47"S, 39°19'38"W, 04 June 2009, fl., E. Melo et al. 6243
(HUEFS); Rio de Contas,13 Km E of Rio de Contas on road to Abaiba, 22 June 1978, fl.,
Storr 200 (K); Salvador, Regido Metropolitana de Salvador, May 2007, fl., 4. L. Cotias s.n.
(ALCB 78158); Senhor do Bonfim-Petrolina, 13-25 May 1974, fl., A. Lima 74-7631 (IPA);
without precise location, Vicinity of Monte do Cruzeiro, 24-25 June 1915, fl., J. N. Rose & P.
G. Russel 20030 (US). Paraiba: Aréara, 30 May 1959, fl., J. C. de Moraes 2167 (EAN);
Arara, 30 May 1959, fl., J. C. de Moraes 2168 (EAN); Araruna, Parque Estadual da Pedra da
Boca, trilha para o Gemedouro, 28 October 2004, fl., R. A. Pontes & P. C. Gadelha-Neto 137
(JPB); Araruna, Parque Estadual da Pedra da Boca, trilha para o Gemedouro, 28 October
2004, R. A. Pontes & P. C. Gadelha-Neto 138 (JPB); Araruna, Parque Estadual da Pedra da
Boca, 28 October 2005, fl. cult. 08 May 2006, fl., R. A. Pontes & P. C. Gadelha-Neto 359
(JPB); Areia, Engenho Cip6, 513 m, 07°41°45”S, 35°45°59”W, 13 August 2018, fr. cult. 28
August 2019, E. M. Almeida 2857 (UFP); Areia, Mata do Junco, 550 m, 6°53°15S,
35°47°48”W, 28 August 1998, fl. cult. 28 June 2013, fl., G. Martinelli 15093 (RB); Cacimba
de Dentro, Préximo a caixa d'dgua da cidade, na descida das rochas do sitio Bela Vista, 27
October 1998, sterile, E. A. Rocha 499 (JPB, UFP, UESC); Cacimba de Dentro, Sitio Bela
Vista, ca. 800 m, 28 July 1998, sterile, G. S. Baracho & J. A. Siqueira-Filho 808 (UFP);
Gurinhém, PB 54, entrada para S3ao José dos Ramos, Sitio Pedra d'agua, 07°07'26"S,
35°25'28"W, 27 October 1998, fl., G. S. Baracho et al. 746/828 (UFP); without precise
location, em regides secas, 30 May 1959, J. C. de Moraes 2167 (K, US); without precise
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location, em regides secas, 30 May 1959, fl., J. C. de Moraes 2168 (NYBG, US).
Pernambuco: Caruaru, Beira da BR-104, 27 April 2014, fl. cult. 19 May 2018, fl., D.
Cavalcanti et al. 899 (UFP); Caruaru, Beira da BR-104, 27 April 2014, fl. cult. 23 May 2018,
fl., D. Cavalcanti et al. 900 (RB); Caruaru, IPA, 638 m, 08°13'54"S, 35°55'13"W, 25 May
2002, sterile, K. 4. Silva, A. M. S. Reis & E. L. Araujo 64 (IPA); Caruaru, IPA, 638 m,
08°13'54"S, 35°55'13"W, 25 May 2002, fl., K. 4. Silva & A. M. S. Reis 33 (PEUFR); Caruaru,
Serra Agua Doce, 800 m, 08°21'15"S, 35°58'44"W, 17 June 2012, fl., M. Sobral-Leite et al.
1275b (UFP); Garanhuns, 1986, sterile, R. Bedi 323 (IPA); Gravata, Estrada para Mandacaru,
19 June 1985, fl., A. Chiappeta 572 (UFP); Gravatd, Fazenda Sao José, Complexo Eco-
Turistico de Karawa Ta, 22 February 2007, sterile, M. Oliveira & J. T. Medeiros-Costa 2674
(UFP); Gravata, Maracaja, Fazenda Minha Deusa, no caminho para o povoado de Mandacaru,
548 m, 09 August 2002, sterile, J. A. Siqueira-Filho 1252 (UFP); Vitodria, 15 May 1967, fl., L.
Pontual 67-526 (PEUFR). Sergipe: Nossa Senhora da Gloria, Assentamento Nossa Senhora
Aparecida, 20 June 2013, fl., 4. P. Prata et al. 3631 (ASE); Pog¢o Redondo, Serra da Guia, 30
May 2010, fl., W. J. Machado et al. 424 (ASE); Po¢o Redondo, Serra da Guia, 750 m,
09°58°51”, 37°52°07”W, 31 October 2014, fl. cult. 24 March 2017, fl., J. M. P. Cordeiro et
al. 540 (UFP); Riachao do Dantas, 08 April 1986, fl., G. Viana 1410 (ASE); Riachdo do
Dantas, Faz. Solobre, 07 March 1986, fl., G. Viana 1697 (ASE); Riachdao do Dantas, 22 June
1984, fl., G. Viana 978 (ASE); without precise location, sterile, M.B. Foster 2449 (US),
without precise location, sterile, M. B. Foster 2498 (US), without precise location, fl., M. B.
Foster 3465 (US).

6. Cryptanthus beuckeri E. Morren, Belgique Hort. 30: 241 (1880). [Fig. 2B, 4K-M, 9].
Type:—BRAZIL. Unknown origin, Morren Icon (lectotype, designated by Ramirez M.
(1998: 223): K photo!).

Etymology:—It is honor to M. S. De Beucker that took the Brazil plant to Edouard Morren
(Morren 1880).

Distribution and Habitat:—Cryptanthus beuckeri is only known from the Bahia
(municipality of Belmonte, Camacan, Ilhéus, Itapebi, Jaguaribe, Jussari, Mascote, Porto
Seguro, Santa Cruz Cabralia, Una and Wenceslau Guimaraes) and Espirito Santo (Aracruz,
Conceigdo da Barra, Jaguaré, Linhares, Rio Bananal and Sdo Mateus) States. It occurs in the
phytogeographic domain of the Atlantic Forest, at 17 to 478 m elevation. It occurs in the

following vegetation types: lowland tropical moist forest, submontane tropical moist forest
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and restinga forest. It is terricolous and forms small groups spread in the area and it grows on
dense litter layer of clayey or sandy soils.

Phenology:—Flowering in nature in January, March, April, May, June, July, August,
September, October, November and December and in cultivation in September. Fruiting in

nature in October.

Conservation status:—C. beuckeri is known to twenty-eight locations, four of which are
located in conservation units: Reserva Bioldgica do Mico-ledo, Parque Estadual de Itatinas,
Reserva Florestal da Companhia Vale do Rio Doce and RPPN Serra do Teimoso. The extent
of occurrence (EOO) is 55,907.822 km? and the area of occupancy (AOO) is 104 km?. The
species is located in the Atlantic Forest that is severely fragmented and possibly the species
can be suffering a decline in the area of occupancy. Thus, this species is classified as
Endangered (EN) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. beuckeri was the first plant with petiole described in Cryptanthus.
It 1s differentiated from C. lyman-smithii Leme, C. teretifolius Leme and C. walkerianus
Leme & L.Kollmann by the canaliculate petioles with revolute margins (vs. with straight
margins).

Specimens examined:—BRAZIL. Bahia: Belmonte, prox. Rio Preto, ca. 4 Km do mar, 20-
30 m, September 2016, Jodozinho s.n., fl. cult. September 2016, fl., E. M. C. Leme 9135
(RB); Camacan, Fazenda Jerusalém, entrada a direita no Km 15 da estrada Camacan/Faz.
Ventania (BR 101), sede da Faz. no final do ramal a esquerda, 25 August 1998, fl., L. A4.
Mattos Silva et al. 3062 (CEPEC, RB, NYBG); Camacan, undated, 4. P. Fontana s.n., fl.
cult.,, fl., E. M. C. Leme 7341 (RB); Ilhéus, CEPEC Plantac¢ao de cacau, 02 July 1971, fl., R.
S. Pinheiro 1411 (CEPEC); Ilhéus, Cidade de Ilhéus, Mata da Esperanga, ca. de 2 Km NNE
do Banco da Vitoria, 14°46'38"S, 39°05'28"W, 08 June 1995, fl., S. C. de Santa'Ana et al. 569
(CEPEC); Ilhéus, Estrada Ilhéus-Serra Grande, entre os Kms 17-19, 22 October 1983, fr., G.
Martinelli 9703 (CEPEC, RB, US); Itapebi, Faz. Lombardia BR.101. ao lado L., 12 August
1971, fl., T. S. S. 1788 (CEPEC); Itapebi, Cabeceira do Rio Sao José, Pedra do Estevao, 478
m, 15°49'48.3"S, 39°34'39.5"W, 21 November 2006, fl. cult. September 2008, fl., 4. P.
Fontana et al. 2512 (RB); Jaguaribe, Regido Metropolitana de Salvad, 11 December 1998, fl.,
A. L. Cotias et al. 10 (ALCB); Jussari, Fazenda Serra do Teimoso, Reserva Serra do Teimoso,
Lowerforest, Northern portion of reserve, 16 March 2003, sterile, W. W. Thomas et al. 13397
(CEPEC, US); Jussari, Rod. Jussari/Palmira, entrada ca. 7,5 km de Jussari, Faz. Teimoso,
RPPN Serra do Teimoso, 15°09'29"S, 39°31'43"W, 09 April 1998, sterile, 4. M. Amorim et
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al. 2371 (CEPEC, NYBG); Jussari, Serra do Teimoso, 7.5 km N then W of Jussari on Road to
Palmira, then 2 km S to Fazenda Teimoso, "Reserva da Fazenda Teimoso", southern end., ca.
300 m, 15°09.3'S, 39°31.4'W, 01 February 1999, sterile, W. W. Thomas, J. Kallunki & J.
Jardim 11909 (CEPEC); Mascote, Forest on S sideof Rio Pardo, 4.2 km E of BR-101 at S
side of Sdo Jodo do Paraiso (Km 615), 190-200 m, 15°37'02"S, 39°24'28"W, 18 January
2005, sterile, W.W. Thomas et al. 14358 (CEPEC); [Porto Seguro], Arraial da Ajuda, June
1997, F. de Azevedo s.n., fl. cult., fl., E. M. C. Leme 3890 (RB); Santa Cruz Cabralia, ca. 13,7
km da Ponta de Santo Antdonio, rodovia para Belmonte, 15°10222"S, 38°58'16"W, 19 June
2005, fl., J. G. Jardim et al. 4633 (CEPEC, UEC); Una, Estrada Olivenga/Vila Brasil, 33 km a
SW de Olivenga, Maruim, fazenda 2 de Julho, 13 May 1981, fl., A. M. de Carvalho et al. 680
(CEPEC, RB, NYBG, US); Una, Reserva Bioldgica do Mico-ledo (IBAMA), entrada no km
46 da Rod. BA-001 Ilhéus/Una, 15°09'S, 39°05'W, 13-14 July 1993, fl., J. G. Jardim et al.
206 (CEPEC, MBM, NYBG, US); Una, Reserva Bioldgica do Mico-Ledo (IBAMA), entrada
no Km 46 da Rod. BA-001, Ilhéus/Una, 15°09'S, 39°05'S, undated, sterile, I. Ramirez, S.
Sant'Ana & A. M. de Carvalho 476 (CEPEC); Una, Reserva Biologica do Mico-ledo (IBDF),
Km 8 da Rodovia Una/ Ilhéus (BA-001), 20 November 1987, fl., E. B. dos Santos & M. C.
Alves 154 (CEPEC); Una, Reserva Biologica de Una, trilha da roda da agua, 15°10'08"S,
39°03'43"W, 01 June 2014, sterile, D. Cavalcanti et al. 726 (UFP, RB); Wenceslau
Guimardes, Fazenda Santo Antdnio, a ca. 5 Km NW da cidade, 279 m, 13°41'53"S,
39°30'25"W, 05 August 2007, fl., D. Cardoso 2112 (CEPEC); [without precise location],
Rod. Lagoa Encantada, 23 Jul 1971, fl., R. S. Pinheiro 1411 (CEPEC); [without precise
location], Rod. Lagoa Encantada, 23 Jul 1971, fl., R. S. Pinheiro 1482 (CEPEC). Espirito
Santo: Aracruz, Comboios, 30 July 1992, fl., O. J. Pereira, J. M. L. Gomes & S. V. Pereira
3671 (VIES); Conceicao da Barra, APA da Conceicdo da Barra - Quadrado, 17 m,
18°35'49"S, 39°46'44"W, 04 January 2012, fl., 4. M. Assis, R. Cipriano & H. Coutinho 2916
(VIES); Conceigdo da Barra, APA de Concei¢do da Barra. Area do quadrado, 18°41'39"S,
39°47'38"W", 18 January 2018, fl., D. A. Duarte et al. 77 (SAMES); Conceicdo da Barra,
Comunidade Lajinha, Fazenda Rancho Topical II, 05 August 2007, fl., C. Farney 4746
(SAMES, SP); Conceicao da Barra, Parque Estadual de Itatnas, 18 November 1999, fl., C. N.
de Fraga & Caxeli 545 (MBML); Concei¢dao da Barra, Parque Estadual de Itatnas, fazenda
Jequitaia, 18.3981°S, 39.6944°W, 17 January 2012, fl., L. Marcarini, A. G. Oliveira & M.
Ribeiro 52 (VIES, SAMES); Conceicao da Barra, Parque Estadual de Itaunas, Atras da
fazenda "Jequitaia", 25 August 2009, fl., M. M. Monteiro et al. 52 (SAMES, VIES);
Conceigao da Barra, Area 214 da Aracruz Celulose S. A., 25 March 1992, fl., O. J. Pereira et
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al. 3098 (VIES); Conceicio da Barra, Area 214 da Aracruz Celulose S. A., 05 November
1992, sterile, O. J. Pereira et al. 4158 (VIES); Conceicao da Barra, Area 214 da Aracruz
Celulose S. A., 27 March 1992, fl., O. J. Pereira 3236 (VIES); Conceigao da Barra, Area 214
da Aracruz Celulose S. A., 09 October 1992, fl., O. J. Pereira, J. M. L. Gomes & J. M. Simoes
3846 (VIES); Conceigao da Barra, Area 315 da Aracruz Celulose S. A., 10 June 1992, fl., O.
J. Pereira, J. M. L. Gomes & S. V. Pereira 3487 (VIES); Jaguaré, Giral, 16 December 2009,
fl. cult. 01 September 2009, fl., L. Kollmann & R. Lopes 11776 (MBML); Linhares, Reserva
Florestal da Cia. Vale do Rio Ddce, quadra a direita da administragao, 27 September 1978, fl.,
A. M. de Carvalho 118 (CEPEC); Rio Bananal, Prop. Jonas Grece, 300-450 m, 25 April 2007,
fl. cult. 06 September 2007, fl., R. R. Vervioet 3398 (MBML); Rio Bananal, Alto Bananal,
propr. Jonas Graci, 300-600 m, 25 April 2007, fl., V. Demuner et al. 3812 (MBML); Rio
Bananal, Alto Bananal, propr. Jonas Graci, 300-600 m, 19°14'56"S, 40°24'59"W, fl. cult. 25
April 2007, fl., V. Demuner et al. 3803 (MBML); Rio Bananal, Alto Bananal, propr. Jonas
Graci, 300-600 m, 25 April 2007, fl., V. Demuner et al. 3813 (MBML); Sao Mateus, 01
August 2007, fl., A. G. Oliveira et al. 77 (SAMES, VIES); Sao Mateus, Bairro Liberdade, 05
June 2012, fl., E. M. Aoyama, F. Ribeiro & L. Zontele 82 (SAMES, VIES); Sao Mateus,
Bairro Liberdade, 17 August 2008, fl., M. M. Monteiro, A. G. Oliveira & T. C. Souza 38
(SAMES, VIES); Sao Mateus, Liberdade, 22 November 2005, fl., A. G. Oliveira et al. 398
(SAMES); Sao Mateus, Area da Petrobras Inhambu, 18°53'41"S, 39°52'40"W, 28 July 2017,
fl., I. F. Ribeiro et al. 13 (SAMES).

7. Cryptanthus bibarrensis Leme, Cryptanthus Soc. J. 17(3): 86 (2002a). [Fig. 2B].
Type:—BRAZIL. Bahia: Itapetinga, Duas Barras, Fazenda Santa Cruz, ca. 300 m elev., R. F.
Reis Junior s.n., fl. cult. December 2001, fl., E. Leme 5016 (Holotype: HB digital image! [HB
89875])

Etymology:—It refers to the locality called “Duas Barras” where the specimen type was
collected (Leme 2002a).

Distribution and Habitat:—Cryptanthus bibarrensis is only known from the Bahia State
(municipality of Itapetinga). It occurs in the phytogeographic domain of the Atlantic Forest, at
300 m elevation. It is terricolous and forms small groups spread in the area (Leme 2002a).
According to Leme (2002a), it occurs in sympathy with Cryptanthus reisii Leme. However,
the type locality was visited and the species was not found.

Phenology:—Flowering in cultivation in December.
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Conservation status:—C. bibarrensis is known only from the type locality (one location) in
a private area. However, the type locality was visited and the species was not found but it may
have been due to the restricted distribution of the species. The forest fragment is small and the
municipality's vegetation is very fragmented due to pasture activity. Thus, the species is
classified as Critically Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. bibarrensis is similar to C. bahianus L.B.Sm., C. sergipensis
[.LRamirez and C. warren-loosei Leme due to the leaf blades linear triangular or narrowly
triangular but C. bibarrensis differs from them by the ovary with 14 mm long (vs. 4.7-10.5
mm long). The information about ovary length of C. bibarrensis was taken from Leme
(2002a) for comparison with the close species.

Specimens examined:—BRAZIL. Bahia: Itapetinga, Duas Barras, Fazenda Santa Cruz, ca.

300 m elev., R. F. Reis Junior s.n., fl. cult. December 2001, fl., E. Leme 5016 (HB).

8. Cryptanthus boanovensis Leme, J. Bromeliad Soc. 65(2): 93 (2015). [Figs. 2B, 5A, 10].
Type:—BRAZIL. Bahia: Boa Nova, 700 m, June 2013, P. C. Lima s.n., fl. cult., fl., E. Leme
8769 (holotype: RB digital image! [RB 640189]).

Etymology:—It refers to the municipality Boa Nova where the species was found (Leme
2015).

Distribution and Habitat:—Cryptanthus boanovensis is only known from the Bahia State
(municipality of Boa Nova). It occurs in the phytogeographic domain of the Atlantic Forest in
transition area between Atlantic Forest and Caatinga, at 700 to 800 m elevation. It is
terricolous and grows on areas exposed to the sun at the edge of the dry forest and in closed
forest with trees about 3 meters high. The vegetation type is called Mata de Cipd (Leme
2015).

Phenology:—Flowering in nature in May and in cultivation in May and June.

Conservation status:—C. boanovensis is known only from the type locality (one location) in
a private area. Possibly the species can be suffering a decline in the area of occupancy. Thus,
the species is classified as Critically Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. boanovensis is phylogenetically related to C. warren-loosei Leme
and C. crassifolius Leme that together are included in the warren-loosei clade (Ferreira et al.
Artigo 1). C. boanovensis differs from C. warren-loosei by the flowers 41-52 mm long (vs.
30-37 mm long), petals connate for 7-13 mm long (vs. 3—5 mm long), callosities appearing

9-12 mm distant from the base (vs. 3-5.3 mm distant from the base), filaments 25-28 mm
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long (vs. 15.2-19.8 mm long) and anther apices rounded (vs. acute). C. boanovensis can be
confused with C. crassifolius by the leaf blade color but C. boanovensis differs from C.
crassifolius by the adaxial surface of the leaf blades glabrous except for the base densely
lepidote (vs. entirely densely lepidote in the older leaves), floral bracts 17.4-28 X 6.7-19 mm
(vs. 11-15.5 X 3.5-5 mm), flowers 41-52 mm long (vs. 30.5-39.5 mm long), petals 24.5-36
mm long (vs. 22.5-28.2 mm long), connate for 7-13 mm long (vs. 4-5 mm long), callosities
appearing 9—12 mm distant from the base (vs. 5.5-7 mm distant from the base) and filaments
25-28 mm long (vs. 16-20 mm long). C. boanovensis is not included in the study of Maciel
(2020) of the “Flora do Brasil 2020

Specimens examined:—BRAZIL. Bahia: Boa Nova, 700 m, June 2013, P. C. Lima s.n., fl.
cult., fl., E. Leme 8769 (RB); Boa Nova, Fazenda Cotermaia, 781 m, 14°22727"S,
40°11'14"W, 20 March 2018, fl. cult. 05 April 2018, fl., D. Cavalcanti & L. Daneu 838
(CEPEC); Boa Nova, Fazenda Cotermaia, 781 m, 14°2227"S, 40°11'14"W, 20 March 2018,
fl. cult. 06 June 2018, fl., D. Cavalcanti & L. Daneu 911 (UFP); Boa Nova, property of Gino
Barros, 3.3 km E of Boa Nova on road to Dario Meira, 750-800 m, 14° 23.084° S, 40° 11.261°
W, 18 May 2001, fl., W.W. Thomas & S. Sant’Ana 12502 (NYBG, RB).

9. Cryptanthus brevibracteatus D.M.C. Ferreira & Louzada, Phytotaxa 523(1): 107 (2021a).
[Figs. 2C, 11].

Type:—BRAZIL. Bahia: Boa Nova, Fazenda Cotermaia, 781 m, 14°22°26.6”S,
40°11°14”W, 18 October 2020, fl. cult. 29 October 2020, fl., L. Daneu 744 (holotype: UFP!,
isotype: CEPEC!, RB!).

Etymology:—It refers to the small length of floral bracts in relation to other species of the
genus (Ferreira et al. 2021a).

Distribution and Habitat:—C. brevibracteatus is only known from the Bahia State
(municipality of Boa Nova). It occurs in the phytogeographic domain of the Atlantic Forest in
a transition area between Atlantic Forest and Caatinga, at 781 m elevation (Ferreira et al.
2021). It is terricolous and grows in forest areas called “Mata de Cip6” with trees becoming
about 3 m high (Ferreira ef al. 2021a).

Phenology:—Flowering in nature in October.

Conservation status:—Recently, C. brevibracteatus was classified as Critically Endangered

(CR) based on the criterion B2 ab(ii) by Ferreira et al. (2021a) due to low number of locations
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where the species occurs (only two localities) and due to a possible decline of the area of

occupancy.

Taxonomic affinities:—C. brevibracteatus is morphologically related to the group of species
with leaves sessile, contracted at the base above the leaf sheaths or not contracted at the base,
adaxial surface of the leaf blades densely lepidote, glabrous with base and/or apices densely
lepidote, sparsely lepidote or glabrous, leaf blades linear-oblanceolate, oblanceolate,
lanceolate, obovate, ovate, narrowly elliptic or elliptic, without longitudinal colored lines
along the margins in the living plant with short stem (<8 cm long) and petals white. Among
these species, C. brevibracteatus is distinguished by the floral bracts 9.2—10 x 3.2 mm (vs.

11-28 x 4.7-22.1 mm).

Specimens examined:—BRAZIL. Bahia: Boa Nova, Fazenda Cotermaia (owner Alipe
Maia), entrance 1.2 km E of Boa Nova on Road to Dario Meira, 14°22.389°S, 40°11.309°W,
15 October 2001, fl., W. W. Thomas et al. 12642 (CEPEC); Boa Nova, 3.3 km east of Boa
Nova on Road to Dario Meira, 14°22.983’S, 40°11.177°W, 15 October 2000, fl., W. W.
Thomas, J. Jardim & S. Sant’Ana 12272 (CEPEC, NYBG); Boa Nova, Fazenda Cotermaia,
781 m, 14°22°26.6S, 40°11°14”W, 18 October 2020, fl. cult. 29 October 2020, fl., L. Daneu
744 (UFP, CEPEC, RB).

10. Cryptanthus cinereus D.M.C.Ferreira & Louzada, Syst. Bot. 45(3): 460 (2020). [Figs. 2C,
12].

Type:—BRAZIL. Alagoas: Ibateguara, Sitio Duas Barras, 570 m, 09°02°07.5”S,
35°52°31.3”W, 08 May 2019, fl. and fr., D. Cavalcanti, E. M. de Almeida, A. Melo, F. G.
Silva, W. T. C. C. Santos & V. B. V. Souza 921 (holotype: UFP!, isotypes: MAC!, RB!,
UFRN!, SP!, NY!).

Etymology: — It refers to the densely lepidote indument with a cinereous appearance on the
adaxial surfaces of the leaf blades and primary bracts (Ferreira & Louzada 2020).
Distribution and Habitat:—Cryptanthus cinereus is only known from the Alagoas State
(municipality of Ibateguara). It occurs in the phytogeographic domain of the Atlantic Forest,
at 570 m elevation (Ferreira & Louzada 2020). It is rupicolous and grows in areas exposed to
the sun and in shaded areas on rocky outcrop (Ferreira & Louzada 2020).

Phenology:—Flowering and fruiting in nature in May.
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Conservation status:—C. cinereus is known only from the type locality (one location) in a
private area. Perhaps the species also occurs in municipality of S3o Luis do Quitunde,
however, the herbarium specimen (R.P. Lyra-Lemos et al. 8241-MAC) could not be
accurately identified (Ferreira & Louzada 2020). The rocky outcrop where the species occurs
is surrounded by pasture areas (Ferreira & Louzada 2020). This species is classified as
Critically Endangered (CR) based on the criterion B2 ab(iii).

Taxonomic affinities:—C. cinereus is phylogenetically related to C. alagoanus Leme &
J.A.Siqueira, C. pickelii L.B.Sm. and C. pirambuensis D.M.C. Ferreira & Louzada that are
included in the pickelii clade. C. cinereus is differentiated these species mainly by the adaxial
surface of the leaf blades entirely densely lepidote in the older leaves (vs. glabrous with base
and/or apices densely lepidote, or glabrous in the older and younger leaves) and leaf blades
narrowly triangular, wider at the base (vs. linear-oblanceolate, oblanceolate, lanceolate or
narrowly elliptic, contracted at the base). C. cinereus can be distinguished from species from
northeastern that present adaxial surface of the leaf blades entirely densely lepidote in the
older leaves by the leaf blades narrowly triangular, wider at the base (vs. leaf blades
oblanceolate, narrowly elliptic or elliptic, contracted at base)

Specimens examined:—BRAZIL. Alagoas: Ibateguara, Sitio Duas Barras, 570 m,
09°02°07.5S, 35°52°31.3”W, 08 May 2019, fl. and fr., D. Cavalcanti et al. 921 (UFP, MAC,
RB, UFRN, SP, NY).

11. Cryptanthus colnagoi Rauh & Leme, J. Bromeliad Soc. 39: 258 (1989). [Figs. 2C, 5B].
Type:—BRAZIL. Bahia: Potiragua, 1000 m, E. Colnago s.n., fl., B.G.H. 69 073 (Holotype:
HEID digital image! [HEID69073; 700020-sheet 1; HEID69073; 602145-sheet 2]).

Etymology:—It is honor to Euclido Colnago who discovered the species (Rauh ef al. 1989).

Distribution and Habitat:—Cryptanthus colnagoi is only known from the Bahia State
(municipality of Potiragua). The municipality of Potiragua is included in the phytogeographic
domain of the Atlantic Forest. It is terricolous and occurs at 1000 m elevation (Rauh et al.

1989).
Phenology:—Unknown.

Conservation status:—C. colnagoi is known only from the type locality and another
specimen of the Bahia State but without precise locality. There is no precise information

about where the species was found (Rauh et al. 1989). Since the publication of the species
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(thirty-one years ago), no other samples have been collected. Possibly the species can be
suffering a decline in the area of occupancy. Thus, the species is classified as Critically
Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. colnagoi can be distinguished from other northeastern species that
present leaf blades linear, linear-triangular, narrowly triangular or triangular by the leaf blades
with revolute margin (vs. with straight margin).

Specimens examined:—BRAZIL. Bahia: Potiragud, 1000 m, £. Colnago s.n., fl., B.G.H. 69
073 (HEID); without precise location, 07 July 1981, L. C. Gurken 152, fl. cult., fl., Burle-
Marx (RB).

12. Cryptanthus crassifolius Leme, J. Bromeliad Soc. 58(1): 17 (2008). [Figs. 2C, 13].
Type:—BRAZIL. Bahia: Ituacu, Vale do Rio Mato Grosso, 18 March 2002, M. Moreira s.n.,
fl. cult., fl., E. Leme 6059 (Holotype: HB photo! [HB 093257]).

Etymology:—It refers to the leaves with succulent texture.

Distribution and Habitat:—Cryptanthus crassifolius is only known from the Bahia State
(municipality of Ituacu). It occurs in the phytogeographic domain of the Caatinga, at 525 m
elevation. It is terricolous or rupicolous (shallow soil) and occurs in areas exposed to the sun
and in partially shaded areas on rock outcrops or around the rock outcrops along of the Mato
Grosso river valley .

Phenology:—Flowering in nature in March.

Conservation status:—C. crassifolius is known only from the type locality (one location).
The population has less than ten individuals and it is located in a touristic area where it can be
illegally collected for use as an ornamental plant. Thus, the species is classified as Critically

Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. crassifolius is phylogenetically close to C. boanovensis Leme
and C. warren-loosei Leme that together form the warren-loosei clade (Ferreira et al. Artigo
1). C. crassifolius is easily distinguished of these species by the adaxial surface of the leaf
blades entirely densely lepidote in the older leaves (vs. glabrous except on the base densely
lepidote). For the northeastern, C. crassifolius differs from species that have adaxial surface
of the leaf blades entirely densely lepidote in the older leaves by the plants with leaf blades

1.1-1.5 cm wide (vs. > 2 cm wide).
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Specimens examined:—BRAZIL. Bahia: Ituagu, Vale do Rio Mato Grosso, 18 March 2002,
M. Moreira s.n., fl. cult., fl., E. Leme 6059 (HB); Ituacu, acesso pela cachoeira, entre as
pedras do Vale do Rio Mato Grosso, 525 m, 13°48'15"S, 41°17'35"W, 22 March 2018, fl., D.
Cavalcanti & L. Daneu 848 (UFP).

13. Cryptanthus cruzalmensis Leme & E.H.Souza, Phytotaxa 430(3): 159 (2020). [Figs. 2C,
14].

Type:—BRAZIL. Bahia: Cruz das Almas, Mata do Cazuzinha, near Cruz das Almas
downtown, 135 m elevation, 12°39°59’S, 39°06°19.4” W, 19 February 2019, E. Leme & E.
Hilo de Souza 9568 (holotype: RB).

Etymology:—It refers to municipality Cruz das Almas where the species was collected

(Leme et al. 2020).

Distribution and Habitat:—Cryptanthus cruzalmensis is only known from the Bahia State
(municipality of Cruz das Almas). It occurs in the phytogeographic domain of the Atlantic
Forest, at 135 m elevation (Leme et al. 2020). It is terricolous and grows on the shaded forest
floor (Leme et al. 2020). The population have ca. 250 individuals that occur more or less
sparsely distributed the in area (Leme ef al. 2020).

Phenology:—Flowering in nature in August and December.

Conservation status:—Recently, C. cruzalmensis was classified as Critically Endangered
that the species occurs (only one locality) and uncontrolled access to the area that is located in

a public park and which causes a threat to the species.

Taxonomic affinities:— The information about reproductive characteres of C. cruzalmensis
was taken from Leme et al. (2020) for comparison with the close species. C. cruzalmensis can
be distinguished from species from northeastern that present adaxial surface of the leaf blades
entirely densely lepidote in the older leaves by the plants with leaf blades >2 cm wide, leaf
blades oblanceolate, narrowly elliptic or elliptic, contracted at base, sepals 12—14 mm long
and filaments adnate to the petals for 20 mm. The individuals of C. cruzalmensis that have
adaxial surface of the leaf blades glabrous with base and/or apices densely lepidote can be
confused with C. ubairensis. They can be differentiated from C. ubairensis by the sepal lobes

5-6 x 5 mm (vs. 4 x 2-2.5 mm) and ovary 7 mm long (vs. 5 mm long). The information
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about reproductive characteres of C. ubairensis was taken from Ramirez M. (1998) for

comparison with C. cruzalmensis.

Specimens examined:—BRAZIL. Bahia: Cruz das Almas, Mata do Cazuzinha, near Cruz
das Almas downtown, 135 m elevation, 12°39°59”S, 39°06°19.4” W, 19 February 2019, E.
Leme & E. Hilo de Souza 9568 (RB); Cruz das Almas, Mata dentro de la ciudade de Cruz das
Almas, 13 August 1994, fl., I. Ramirez & H. S. Brito 490 (CEPEC, MO, NYBG); Cruz das
Almas, Mata da Cazuzinha, 12°40°39” S, 39°06°23” W, 27 April 2012, S.S. Simdes et al. 35
(HURB); Cruz das Almas, Mata da Cazuzinha, 12°40°39” S, 39°06°23” W, 30 August 2012,
fl., S.S. Simoes et al. 113 (HURB, HUEFS); Cruz das Almas, Mata da Cazuzinha, 12°39°58.2”
S, 39°06°20” W, December 2018, fl., E.H. Souza 726 (HURB).

14. Cryptanthus diamantinensis Leme, Harvard Pap. Bot. 4(1): 137 (1999). [Fig. 2D, 5C].
Type:—BRAZIL. Bahia: Palmeiras, Caeté-Ac¢t, Chapada Diamantina, March 1997, J. C.
Garcia & R. de Oliveira, fl. cult. April 1997, fl., E. Leme 3812 (Holotype: HB image! [HB
81972]).

Etymology:—It refers to Chapada Diamantina where the species was found (Leme 1999).
Distribution and Habitat:—Cryptanthus diamantinensis is only known from the Bahia
State (municipality of Palmeiras). It occurs in the phytogeographic domain of the Caatinga. It
is rupicolous and grows on reasonably flat rocky surfaces in the Chapada Diamantina (Leme
1999).

Phenology:—Flowering in cultivation in April.

Conservation status:—C. diamantinensis is known only from the type locality (one
location). Since its discovery (21 years ago), no other samples have been collected. Possibly
the species can be suffering a decline in the area of occupancy. Thus, the species is classified
as Critically Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:— The information about reproductive characteres of C.
diamantinensis was taken from Leme (1999) for comparison with the close species. C.
diamantinensis is morphologically related to the group of species with leaves sessile,
contracted at the base above the leaf sheaths or not contracted at the base leaf blades linear,
linear triangular, narrowly triangular or triangular, straight margin, adaxial surface of the leaf
blades glabrous with base and/or apices densely lepidote, or glabrous in the older and younger

leaves, leaf blades without longitudinal colored lines along the margins in the living plant,
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short stem < 8 cm and petals white that includes the species C. bahianus L.B.Sm., C.
boanovensis Leme, C. seidelianus W. Weber, C. reisii Leme, C. sergipensis 1. Ramirez and C.
warren-loosei Leme. Among these species, C. diamantinensis is distinguished by the floral
bracts 9 mm long (vs. 10-31 mm long) and apices anthers apiculate (vs. emarginate, rounded
or acute).

Specimens examined:—BRAZIL. Bahia: Palmeiras, Caeté-Ac¢i, Chapada Diamantina,
March 1997, J. C. Garcia & R. de Oliveira, fl. cult. April 1997, fl., E. Leme 3812 (HB);
Palmeiras, Caeti-Agu, Chapada Diamantina, March 1997, R. de Oliveira s.n., fl. cult., fl.,
EM.C. Leme 3813 (RB).

15. Cryptanthus dianae Leme, Cryptanthus Soc. J. 5(2): 10. 1990a. [Figs. 2D, 15].
Type:—BRAZIL. Goias: Ceres, 4. Seidel 1072, fl. cult. August 1989, EEM.C. Leme 1172
(Holotype: HB photo! [HB 73717])

Etymology:—It is honor to Diana Seidel that is daughter of Alvim Seidel who collected the
species (Leme 1990a).

Distribution and Habitat:—Cryptanthus dianae is known from the Alagoas (Boca da Mata,
Cha Preta, Coruripe, Flexeiras, Ibateguara, Joaquim Gomes, Quebrangulo, Maceio, Messias,
Murici, Penedo, Piagabugu, Satuba, Sdo Miguel dos Campos, Sao Sebastido and Unido dos
Palmares) and Pernambuco (municipality of Lagoa dos Gatos, Quipapd, Jaqueira, Sao
Benedito do Sul, Sdo Lourengo da Mata, Sdo Vicente Ferrer and Tapera) States. It occurs in
the phytogeographic domain of the Atlantic Forest, at 47 to 737 m elevation in the following
vegetation types: lowland semideciduous seasonal forest and submontane tropical moist
forest. It is terricolous or rupicolous (shallow soil) and grows on dense litter layer of clayey
soils.

Phenology:—Flowering in nature in February, April, May, June, July, August, September,

October and November and in cultivation in February, August and September.

Conservation status:—C. dianae is known to 24 locations, five of which are located in
conservation units: Parque Estadual da Pedra Talhada, Estacao Ecolégica de Murici, Reserva
Ecoloégica do Tapacura, RPPN Frei Caneca, APA do Catol¢ and Usina Serra Grande. The
extent of occurrence (EOO) is 20,107.997 km? and the the area of occupancy (AOO) is 112
km?. The species is located in the Atlantic Forest that is severely fragmented and possibly the
species can be suffering a decline in the extent of occurrence and area of occupancy. Thus, the

species is classified as Endangered (EN) based on the criterion B2 ab(i, ii, iii).
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Taxonomic Notes:—The species occurs in the state of Pernambuco and Alagoas, however,
the holotype erroneously indicates that the species occurs in the Goias State.

Taxonomic affinities:—C. dianae is phylogenetically close to C. reptans Leme &
J.A.Siqueira and C. zonatus (Vis.) Vis. that together form the zonatus clade (Ferreira et al.
Artigo 1). Ferreira & Louzada (2020) include C. reptans, C. dianae and C. zonatus in the C.
zonatus (Vis.) Vis. complex due to their morphological overlap. This relationship is
confirmed in the study of Ferreira et al. (Artigo 1). The authors recommend population
genetic studies to resolve this complex. Some individuals of C. dianae have adaxial surface of
the leaf blades entirely densely lepidote in the older leaves and they can be confused with C.
pseudopetiolatus Philcox but C. dianae differs from C. pseudopetiolatus by the petals 33—
42.5 mm long (vs. 24.5-29.5 mm long), styles 26.2-36 mm long (vs. ca. 24.5 mm long) and
epigynous tube 1-1.2 mm long (vs. 2.3—4 mm long). Individuals long caulescent of C. dianae
can be confused with C. vexatus but C. dianae differs from C. vexatus by the sepals connate
for 10—11 mm (vs. 4-5 mm long), petals 33—45 mm long (vs. 25 mm long) and filaments 22—
36 mm long (vs. 13 mm long). The information about reproductive characteres of C. vexatus
was taken from Leme (1995) for comparison with C. dianae.

Specimens examined:—BRAZIL. Alagoas: Boca da Mata, Fazenda Daniel, Mata da
Bitonha, préximo a Serra da Naceia, 208 m, 09°36'24.2"S, 36°12'07.7"W, 01 November
2002, fl., J. A. Siqueira-Filho 1309 (MAC, UFP); Cha Preta, Serra Lisa, 06 May 2009, fl., C.
Mota & N. Ramos 3572 (MAC); Coruripe, Al-425, 29 July 1981, fl., R. P. de Lyra & G. L.
Esteves 329 (MAC); Coruripe, Fazenda Aguas de Pituba II, 26 July 2008, fl., M. N. Rodrigues
& F. Pinto s.n. (MAC 35056); Coruripe, Usina Coruripe, Mata do Rio das Pedras, 25
September 1999, fl., 4. M. Amorim, R. Lyra-Lemos & 1. A. Bayma 3117 (MAC); Coruripe,
Capiata, 04 February 2011, fl., Chagas-Mota 10141 (MAC); Divisa dos Municipios de
Flecheiras e Maceid, Serra da Cachoeira, 09°23'38.2"S, 35°43'40"W, 30 October 2002, fl.,
J.A. Siqueira-Filho 1299 (UFP); Ibateguara, Coimbra, Cerrado da Burra, 09 September 2002,
fl., M. Oliveira & A. A. Grillo 1097 (UFRN, UFP); Ibateguara, Coimbra, Grota da Burra, 29
March 2011, fl., Chagas-Mota 10577 (MAC); Ibateguara, Usina Serra Grande, Engenho
Coimbra, Grota da Burra, 450 m, 08°59'25"S, 35°50'35.9"W, 01 August 2003, fl., J.A.
Siqueira-Filho 1385 (UFP); Joaquim Gomes, 245 m, 09°01'27"S, 35°29'28"W, 04 July 2016,
fl., A. A. S. Mascarenhas, T. V. A. Santos & D. Carvalho 79 (MAC); Quebrangulo, Parque
Estadual da Pedra Talhada, 23 September 1987, fl., R. P. Lyra-Lemos & 1. Moreira 1453
(IPA); Quebrangulo, REBIO Pedra Talhada, 04 September 2012, fl., B. S. Amorim et al. 1621
(JPB); Quebrangulo, Parque Estadual da Pedra Talhada , proximo ao lajedo tres Lagoas, 23
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July 1987, fl., M. N. R. Staviski et al. 1096 (MAC); Quebrangulo, Reserva Bioldgica Pedra
Talhada, 05 October 2010, fl., Chagas-Mota 8842 (MAC); Quebrangulo, Reserva Biologica
Pedra Talhada, Lajedo do Junco, 9°14'30"S, 36°25'12"W, 06 October 2013, fl., R. P. Lyra-
Lemos, J. S. Correia & A. Santos 13828 (MAC); Maceio, Parque Municipal, 23 May 2008, fl.,
R. P. Lyra-Lemos & L. Conserva 11344 (MAC); Macei6, Serra da Saudinha, Fazenda Cela,
14 June 2008, fl., Chagas-Mota 638 (MAC); Maceio, Serra da Saudinha, 06 May 2006, fl., P.
A. F. Rios s.n. (MAC 29108); Messias, Eng. Oriente, Serra da Cachoeira, 11 June 1980, fl.,
Andrade-Lima, F. Gallindo & Correira-Lima 45 (IPA); Murici, Estacdo Ecoldgica de Murici,
Fazenda Bananeiras, 21 April 2012, fl., M. C. S. Mota, E. C. O. Chagas & J. M. Silva 11537
(MAC); Murici, Pogo D'Anta, ca. 16-19 km NNW of Murici by road. Mata de Murici, 550-
600 m, 09°13.530'S, 35°52.776'W, 15 May 2001, fl., W.W. Thomas et al. 12451 (RB,
NYBG); Murici, Fazenda Itamaraca, Mata da Pedreira, 136 m, 09°21'25.1"S, 35°51'07.6"W,
29 October 2002, fl., J.A. Siqueira-Filho 1285 (UFP); Murici, ESEC Murici, Mata das
Bananeiras, 09°12'52"S, 35°52'22"W, 02 April 2013, fl., B.S. Amorim, J.L. Costa-Lima & E.
Pessoa 1794 (UFP); Murici, Estagao Ecologica de Murici, Fazenda Experimental de floracao
e cruzamento de Serra do Ouro, UFAL, 468 m, 09°14'25.3'S, 35°50'15.1"W, 18 March 2005,
sterile, J. A. Siqueira-Filho 1481 (UFP); Murici, Mata Atlantica em encosta, caminho para a
"Pedra da Moga", 24 April 1993, fl., R. P. Lyra-Lemos 2719 (MAC); Murici, Estacdo
Ecoldgica de Murici, 21 October 2011, fl., Chagas-Mota & J. W. Alves-Silva 11225 (MAC);
Murici, Estacdo Ecologica de Murici, Fazenda Bananeiras, 14 September 2012, fl., M. C. S.
Mota & E. C. O. Chagas 11758 (MAC); Penedo, Usina Paisa, Fazenda Santa Amélia, 30
October, fl., J.A. Siqueira-Filho, E.M.C. Leme & J.B. Oliveira 1433 (UFP); Piagabugu, acesso
ao pontal do Peba, September 1983, fl., R. Rocha 551 (MAC); Satuba, APA do Catolé,
Propriedade da CEAL, 47 m, 09°33'38.9"S, 35°47'44.7"W, 31 October 2002, fl., J.A.
Siqueira-Filho 1301 (UFP); Satuba, APA do Catolé e Fernao Velho, 10 February 1999, fl., M.
N. R. Staviski 1509 (MAC); Sao Miguel dos Campos, Km 127 da BR-101, Faz. Pau-Brasil, 15
July 1980, sterile, M. N. R. Staviski 3 (MAC); Sao Miguel dos Campos, Km 127 da BR-101,
Faz. Pau-Brasil, 15 July 1980, sterile, M. N. R. Staviski 2 (MAC); Sao Sebastido, Fazenda
Indiana, 04 October 2009, fl. and fr., Chagas-Mota & V. G. Ramalho 6017 (MAC); Unido dos
Palmares, sopé ocidental da Serra do Frio, 12 June 1980, fl., G. L. Esteves et al. 420 (MAC);
[without precise location], Cachoeira do Mirim, 28 September 2002, fl., 4. Frassy & J.
Simplicio s.n. (ALCB 80351, MAC 17637). Pernambuco: Lagoa dos Gatos, Serra do Urubu,
680 m, 08°43'59"S, 35°50'43"W, 03 March 2016, sterile, R. A. Pontes 1130 (UFRN);
Quipapa, 16 June 1972, fl., Andrade-Lima 72-8270 (IPA); Jaqueira Serra do Urubu, RPPN
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Frei Caneca, Mata do Quengo, 28 April 2014, fl. cult. 21 August 2017, fl., D. Cavalcanti et
al. 679 (UFP); Jaqueira, Serra do Urubu, RPPN Frei Caneca, Mata do Quengo, 737 m,
08°42'44"S, 35°50'31"W, 20 September 2017, fl., D. Cavalcanti et al. 801 (UFP); Jaqueira,
Serra do Urubu, RPPN Frei Caneca, Mata do Quengo, 737 m, 08°42'44"S, 35°50'31"W, 28
April 2014, fl. cult. 12 September 2017, D. Cavalcanti et al. 912 (UFP, RB); Jaqueira, Serra
do Urubu, RPPN Frei Caneca, Mata das Mogas, 610 m, 08°43'33"S, 35°50'32"W, 21
September 2017, fl., D. Cavalcanti et al. 799 (UFP, RB); Jaqueira, Serra do Urubu, fl. cult. 23
February 2018, fl., D. Cavalcanti & M. L. Bazante 898 (UFP); Jaqueira, Usina Col6nia, Mata
da Serra do Quengo, 750 m, 08°42'37"S, 35°50'01'W, 08 July 2000, fl., J.A. Siqueira-Filho
1088 (UFP); Jaqueira, Usina Catende, Engenho flor do bosque, 08°44'04"S, 35°46'15"W, 18
April 2004, fl., J.A. Siqueira-Filho 1430 (UFP); Sao Benedito do Sul, Mata do Periperi (terras
pertencentes a falida Usina Agua Branca), 250 m, 28 September 1997, fr., J. A. Siqueira-Filho
& M. J. A. Campelo 741 (UFP); Sao Lourengo da Mata, Reserva Ecoldgica do Tapacura,
Mata do Camocim, 08°04'00"S, 35°14'00"W, 15 May 1997, fl., J. A. Siqueira-Filho 607
(UFP); Sao Lourengo da Mata, Reserva Ecologica do Tapacurd, Mata do Camocim, 21
February 1977, I. Pontual 77-1537 (PEUFR); Sao Vicente Ferrer, Mata do Estado, 12
November 2014, fl., D. Cavalcanti, R. Farias & R. Louzada 771 (UFP); Tapera, Mata do
Toro, 23 September 1969, fl., H. Alves 16 (UFP).

16. Cryptanthus sp. [Figs. 2D, 16].

Distribution and habitat:—Crypranthus sp. is only known from the Bahia State
(municipality of Lengois, Jacobina, Miguel Calmon, Mucugé and Pindobagu). It occurs in the
phytogeographic domain of the Caatinga, at 590 to 760 m elevation. It is rupicolous and

grows on litter in areas exposed to the sun and in shaded areas in the Chapada Diamantina.
Phenology:—Flowering in nature is in December and in cultivation is in March.

Conservation status:—Cryptanthus sp. is known to four locations, one of which is located in
conservation units: Parque Nacional da Chapada Diamantina. The extent of occurrence (EOO)
is 8,092.690 km? and the the area of occupancy (AOO) is 16 km? The species is known for
few localities where only one is included in one protected area. And it can be declining the
quality of habitat since the species occurs in an area that may be collected for use as
ornamental. Thus, the species is classified as Endangered (EN) based on the criterion B2

ab(iv).
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Taxonomic affinities:—Cryptanthus sp. is morphologically related to C. arelli H. Luther by
the leaf blades color. Both occur in the Chapada Diamantina in Bahia State. However,
Cryptanthus sp. can be distinguished from C. arelli by the apical glomerule of the
inflorescence with ca. 14 flowers (vs. 8—10 flowers) and floral bracts white (vs. cream or pale
green). The information about morphological characters of C. arelii was taken from Luther

(1999) for comparison with C. sp.

Specimens examined:—BRAZIL. Bahia: Lengois, Cachoeira da Cravada, 12°22'S, 41°23'W,
15 December 2005, fl., 4. A. Concei¢cdo & A. Caetano 1622 (HUEFS); Miguel Calmon,
Piemonte da Diamantina, trilha para a Grota de Dona Ant6nia, 11°20’S, 40°31°W, 03 August
2000, sterile, G. Carvalho et al. 120 (ALCB, HUNEB); Mucugé, Canyon da Fumacinha, 760
m, 13°17°10”S, 41°15°37”°W, 16 December 2019, fl. cult. 03 March 2020, fl., E. M. Almeida
3432 (UFP); Pindobacgu, Serra da Fumaga, 750 m, 10°41°44”’S, 40°22°48”W, 08 April 2014,
sterile, 4.P. Fontana 8914 (MBML).

17. Cryptanthus felixii J.A.Siqueira & Leme, Fragm. Atlantic Forest N. E. Brazil: 285
(2007). [Figs. 2D, 17].

Type:—Brazil, Pernambuco: Bonito, Fazenda Muito Tudo, 789 m, 8°30°37.6S,
35°43°14.3”W, 6 December 2003, fl., J.A. Siqueira-Filho & L. P. Felix 1422 (Holotype:
UFP! [UFP 39386]; Isotype: HB image! [HB 093236]).

Etymology:—It is honor to botanist Dr. Leonardo Pessoa Felix from Paraiba Federal
University in Areia (Leme & Siqueira-Filho 2007).

Distribution and Habitat:—Cryptanthus felixii is known from the Alagoas (Cha Preta and
Ibateguara) and  Pernambuco (municipality of Bonito) States. It occurs in the
phytogeographic domain of the Atlantic Forest, at 789 m elevation. It is terricolous or
rupicolous (shallow soil) and occurs in closed forest next to the river in Brejos de Altitude.

Phenology:—Flowering in nature in December and in cultivation in February.

Conservation status:—C. felixii is known to three locations, one of which is in conservation
unit: Usina Serra Grande. The species is located in the Atlantic Forest that is severely
fragmented and possibly the species can be suffering a decline in the extent of occurrence and
area of occupancy. Thus, this species is classified as Critically Endangered (CR) based on the

criterion B2 ab(i, ii).
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Taxonomic affinities:— The information about reproductive characteres of C. felixii was
taken from Leme & Siqueira-Filho (2007) for comparison with the close species. C. felixii is
morphologically related to the group of species with adaxial surface of the leaf blades densely
lepidote, glabrous with base and/or apices densely lepidote, sparsely lepidote or glabrous, leaf
blades linear-oblanceolate, oblanceolate, lanceolate, obovate, ovate, narrowly elliptic or
elliptic, without longitudinal colored lines along the margins in the living plant with long stem
(>8 cm long) and petals white. Among these species, C. felixii is distinguished by the ovary
15-20 mm long (vs. 2.5-10.5 mm long).

Specimens examined:—BRAZIL. Alagoas: [Cha Preta], Serra Lisa, August 2002, 4. Frassy
s.n., fl. cult. February 2004, fl., E. Leme 5540 (HB); Ibateguara, Usina Serra Grande, Engenho
Coimbra, 17 December 2002, fl., J.A.Siqueira-Filho s.n., E. Leme 5671 (HB). Pernambuco:
Bonito, Fazendo Muito Tudo, 789 m, 8°30°37.6”’S, 35°43°14.3”W, 6 December 2003, fl., J.A.
Siqueira-Filho & L. P. Felix 1422 (UFP).

18. Cryptanthus ilhanus Leme, Phytotaxa 108(1): 16 (2013). [Fig. 2D].

Type:—BRAZIL. Bahia: Guaratinga, Sdo Jodo do Sul, Pedra Pontuda, 415 m, 16° 36’ 32.63”
S 39° 55” 39.96” W, May 2009, A. Ilha s.n., fl. cult. E. Leme 7842 (holotype: RB digital
image! [RB 303384)).

Etymology:—It is honor to André Ilha from Instituto Estadual do Ambiente (Leme &
Kollmann 2013).

Distribution and Habitat:—Cryptanthus ilhanus is only known from the Bahia State
(municipality of Guaratinga). It occurs in the phytogeographic domain of the Atlantic Forest,
at 369 to 415 m elevation. It is terricolous and grows on shallow soils partially shaded by

small trees and shrubs near the foothill of an inselberg (Leme & Kollmann 2013).
Phenology:—Flowering in nature in April and in cultivation in May.

Conservation status:—C. i/hanus is known to two locations and no population is included
in conservation unit. The type locality was visited but the species was not found possibly due
to the restricted and grouped distribution of the species. In addition, the species was collected
by André Ilha alpinist and may have difficult access. The inselberg of the type locality is
surrounded by pasture areas and the cattle can climb part of the inselberg. Thus, this species is

classified as Critically Endangered (CR) based on the criterion B2 ab(iii).
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Taxonomic affinities:— The information about leaf blade color of C. ilhanus was taken from
Leme & Kollmann (2013) for comparison with the close species. C. ilhanus differs from all
species of the northeastern by its distinct leaf blade color with two longitudinal lines reddish
to bronze colored along the margins with the median longitudinal zone green to yellowish-
green in the living plant (vs. leaf blades without longitudinal colored lines along the margins

in the living plant).

Specimens examined:—BRAZIL. Bahia: Guaratinga, Corrego Jacutinga, 369 m,
16°38'27"S, 39°47'54"W, 23 April 2009, fl., A. P. Fontana et al. 5913 (MBML); Guaratinga,
Sao Joao do Sul, Pedra Pontuda, 415 m, 16° 36° 32.63” S 39° 55* 39.96” W, A. Ilha s.n., fl.
cult. May 2009, fl., E. Leme 7842 (RB).

19. Cryptanthus lacerdae Antoine, Wiener Ill. Gart.-Zeitung 7: 254 (1882). [Figs. 3A, 5-D].
Type:—BRAZIL. Without more precise locality, Vienna Hortus s.n. (Holotype: W, lost
according to Ramirez M. (1998: 223)); Without precise locality, from cultivation: M. B. & R.
Foster 1176 (Neotype, designated by Ramirez M. (1998: 223): GH digital image! [Barcode
00139555])).

Etymology:—It is honor to Dr. Jodo Baptista de Lacerda from National Museum of Brazil
(Ramirez-Morillo 1996).

Distribution and Habitat:—C. lacerdae is only known from the Bahia State. However,
there is no more information about where the species was found. Most herbarium specimens
have no precise location.

Phenology:—Unknown.

Conservation status:—Almost all specimens of C. lacerdae are from cultivated plants
without a precise location. Ramirez-Morillo (1996) indicates that the species has never been
collected in the field and it is probably extinct. However, one specimen was collected for the
Bahia State, but there is no more information about where the species was found. Thus, the
species is classified as Data Deficient (DD).

Taxonomic affinities:—C. lacerdae can be recognized by the adaxial surface of the leaf
blades with three longitudinal lines of lepidote trichomes. However, some individuals may not
have this characteristic. Thus, C. lacerdae is morphologically related to the group of species
with petals white with apices green or greenish. Among these species, C. lacerdae is

distinguished by the leaf blades that never exceed 7.5 cm long (vs. leaf blades that exceed 7.5
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cm long in the adult leaf blades). The information about color of the petals of C. lacerdae was
taken from Ramirez-Morillo (1996) for comparison with the close species.

Specimens examined:—BRAZIL. Bahia: [without precise location], 1981, L. K. C. Araujo
s.n., EM.C. Leme 200 (RB). Without precise location: October 1951, M. B. & R. Foster
1176 (GH); fl. cult. March 1950, fl., N. B. Foster 1176 (US); fl. cult. 1952, fl., N. B. Foster
s.n. (US 2169555).

20. Cryptanthus lyman-smithii Leme, Harvard Pap. Bot. 4(1): 135 (1999). [Fig. 3A].

Type:—BRAZIL. Bahia: Jaguaripe, Road Aratuipe to Camassandi, 24 July 1998, fl. cult.
September 1998, fl., E. Leme, S. Linhares & R. Alves 4342 (Holotype: HB digital image! [HB
84096]; Isotype: HB digital image! [HB 89578]).

Etymology:—It is honor to Lyman B. Smith that described many Cryptanthus species (Leme
1999).

Distribution and Habitat:—Cryptanthus lyman-smithii is only known to the Bahia State
(municipality of Jaguaripe). It occurs in the phytogeographic domain of the Atlantic Forest
(Leme 1999). 1t is terricolous and grows on dense litter layer, the population occurs sparsely
spread (Leme 1999).

Phenology:—Flowering in cultivation in September.

Conservation status:—C. [yman-smithii is known only from the type locality (one location)
in the Atlantic Forest in the municipality of Jaguaripe that is severely fragmented. Since its
discovery (21 years ago), no other samples have been collected. Possibly the species can be
suffering a decline in the area of occupancy. Thus, this species is classified as Critically
Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic Notes:—Leme (1999) indicates that the isotype is in CEPEC herbarium,
however, the isotype is in HB herbarium.

Taxonomic affinities:—C. [yman-smithii is differentiated from other species that present
petioles (C. beuckeri E. Morren, C. teretifolius Leme and C. walkerianus Leme &
L.Kollmann) by the petals white except for slightly greenish apex (vs. petals white). The
information about color of the petals of C. lyman-smithii was taken from Leme (1999) for
comparison with the close species.

Specimens examined:—BRAZIL. Bahia: Jaguaripe, Road Aratuipe to Camassandi, 24 July
1998, fl. cult. September 1998, fl., E. Leme, S. Linhares & R. Alves 4342 (HB).
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21. Cryptanthus osiris W.Weber, Feddes Repert. 93 (5): 337 (1982). [Figs. 3A, 5E].
Type:—BRAZIL. Brasilia sine loco, 1974, fl. cult. in Hortus Weberi 18 July 1979, fl.,
Amanda et Michael Bleher 125 (Holotype: HAL! [HAL075359])

Etymology:— Unknown.

Distribution and Habitat:— There is no indication of the state where the species occurs in
Weber (1982). However, the holotype indicates that the species occurs in Bahia State near the
coast.

Phenology:—Flowering in cultivation in July.

Conservation status:—C. osiris is known only from the type locality (one location). Since its
discovery (thirty-eight years ago), no other samples have been collected. The species is
located in the Atlantic Forest that is severely fragmented. However, there is no precise
information about the place of collection of the species. Thus, this species is classified as Data
Deficient (DD).

Taxonomic affinities:—C. osiris is morphologically related to the group of species with
leaves sessile, contracted at the base above the leaf sheaths or not contracted at the base,
adaxial surface of the leaf blades densely lepidote, glabrous with base and/or apices densely
lepidote, sparsely lepidote or glabrous, leaf blades linear-oblanceolate, oblanceolate,
lanceolate, obovate, ovate, narrowly elliptic or elliptic, without longitudinal colored lines
along the margins in the living plant with short stem (<8 cm long), petals white and floral
bracts 11-28 x 4.7-22.1 mm. Among these species, C. osiris is distinguished by the sepals
connate for 2 mm long (vs. 4-16 mm). C. osiris can be confused with C. pseudopetiolatus due
to the leaf blades shape but C. osiris differs from C. pseudopetiolatus by the sepals connate
for 2 mm long (vs. 7-7.3 mm long). For Ramirez-Morillo (1996), the holotype of C. osiris is a
young plant of C. pseudopetiolatus Philcox.

Specimens examined:—BRAZIL. Brasilia sine loco, 1974, fl. cult. in Hortus Weberi 18
July1979, fl., Amanda et Michael Bleher 125 (HAL).

22. Cryptanthus pickelii L.B.Sm., Smithsonian Misc. Collect. 126(1): 25 (1955). [Figs. 3A,
18].

Type:— BRAZIL. Pernambuco: S3o Lourengo da Mata, collected in forest, Tord, Escola de
Sao Bento, near Tapera, 12 March 1925, fl., B.J. Pickel 909 (Holotype: IPA, US image!
[Barcode 0026819; US2198828]).

Etymology:—It is honor to Bento José Pickel who collected the species.
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Distribution and Habitat:—Cryptanthus pickelii is known to the Paraiba (municipality of
Jodo Pessoa, Mamanguape and Santa Rita) and Pernambuco (Camaragibe, Goiana, Gravata,
Ipouca, Paulista, Rio Formoso, Sao Lourengo da Mata and Tamandar¢) States. It occurs in the
phytogeographic domain of the Atlantic Forest, at 14 to 681 m elevation. It is terricolous and
grows on clay soil in semideciduous seasonal forest and Brejos de Altitude.

Phenology:—Flowering in nature in January, March, April, May, July, September and
October, and in cultivation in January, February, March, June and December. Fruiting in

nature in October.

Conservation status:—C. pickelii is known to 14 locations, four of which are located in
conservation units: Estacdo Ecologica de Caetés, RPPN Serra do Contente, Reserva Bioldgica
de Tapacura and Reserva Bioldgica de Saltinho. The extent of occurrence (EOO) is
10,877.087 km? and the the area of occupancy (AOO) is 48 km?. The species is located in the
Atlantic Forest that is severely fragmented and it can be suffering a decline in the extent of
occurrence and area of occupancy. Thus, this species is classified as Endangered (EN) based
on the criterion B2 ab(i, ii).

Taxonomic affinities:—C. pickelii is phylogenetically related to C. alagoanus Leme &
J.A.Siqueira, C. cinereus D.M.C. Ferreira & Louzada and C. pirambuensis D.M.C. Ferreira &
Louzada that together are included in the pickelii clade. Ferreira & Louzada (2020) include C.
alagoanus and C. pickelii in Cryptanthus pickelii L. B. Sm. complex due to their
morphological overlap. In the phylogenetic study of Ferreira et al. (Artigo 1), the authors
confirm the complex and recommend population genetic studies to resolve this complex.
Specimens examined:—BRAZIL. Paraiba: Jodo Pessoa: Jardim Botanico, 47 m, 29
September 2004, sterile, P.C. Gadelha-Neto et al. 1285 (JPB); Mamanguape, Estacdo
Ecoldgica do Pau Brasil, 06°36'16"S, 35°07'45"W, 06 July 2008, fl., S. Satyro 94 (JPB); Rio
Tinto [Mamanguape], mata da Reserva Ecologica do Pau Brasil, 28 April 2005, fl., R. 4.
Pontes & P. C. Gadelha-Neto 205 (RB); Rio Tinto [Mamanguape], mata da Reserva
Ecoldgica do Pau Brasil, 28 April 2005, fl., R. A. Pontes & P. C. Gadelha-Neto 206 (JPB);
Mamanguape, Estacdo Ecoldgica do Pau Brasil, 82 m, 06°36'20"S, 35°08'04"W, 08 October
2017, fr., D. Cavalcanti & F. M. Guedes 827 (UFP); Mamanguape, Estacao Ecologica do Pau
Brasil, Pitanga da Estrada, 82 m, 06°36'20"S, 35°08'04"W, 08 October 2017, fl. cult. 01
March 2018, D. Cavalcanti & F. M. Guedes 905 (UFP, RB); Santa Rita, Mata da Usina Sao
Jodo, October 2011, fl., R. A. Pontes & G. S. Baracho 50 (JPB); Santa Rita, Mata da Usina
Sao Jodo, 17 September 2002, fl., R. A. Pontes & G. S. Baracho 53 (JPB). Pernambuco:
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Camaragibe, Aldeia, Mata do Condominio Torquato Castro, n°11.971, 7°56'38"S,
35°02'09"W, 17 July 2017, fl. cult. 04 December 2017, fl., D. Cavalcanti & V. Aya 782 (RB);
Camaragibe, Aldeia, Mata do Condominio Torquato Castro, n°11.971, 7°56'38"S,
35°02'09"W, 17 July 2017, fl. cult. 22 December 2017, fl., D. Cavalcanti & V. Aya 908
(UFP); Camaragibe, Aldeia, Mata do Condominio Torquato Castro, n°11.971, 7°56'38"S,
35°02'09"W, 17 July 2017, fl. cult. 28 June 2018, fl., D. Cavalcanti & V. Aya 909 (JPB);
Goiana, RPPN Fazenda Tabatinga, 07°36'22"S, 34°49'14"W, 30 May 2011, fl. cult. January-
February 2014, D. Cavalcanti et al. 536 (UFP); Gravatd, RPPN Serra do Contente,
08°15'50"S, 35°33'07"W, 03 July 2014, fl. cult. 12 December 2014, fl., D. Cavalcanti, R.
Louzada & F. Silva 730 (UFP); Ipojuca, Mata do Cupe, 08°26°28”S, 34°59°33”W, 13
October 2014, D. Cavalcanti et al. 766 (UFP); Paulista, Estacdo Ecologica de Caetés, 61 m,
07°55'45"S, 34°55'47"W, 16 December 2014, fl. cul. 29 June 2017, fl., D. Cavalcanti & J.
Oliveira-Junior 773 (UFP); Paulista, Estacdo Ecologica de Caetés, 61 m, 07°55'45"S,
34°55'47"W, 16 December 2014, fl. cul. 28 December 2018, fl., D. Cavalcanti & J. Oliveira-
Junior 913 (UFP); Paulista, Cova da Onga, Sitio Pankararu, RPPN/IBAMA, 14 m, 07°56'S,
34°52'W, 20 June 1998, sterile, G.S. Baracho & J.A. Siqueira-Filho 739/805 (UFP); Rio
Formoso Usina Trapiche, Mata de Jindai, 35 m, 08°27'01.8"S, 34°59'15.8"W, 27 March 2004,
fl., J.A. Siqueira-Filho & E.M.C. Leme 1428 (UFP); Sao Bento, Tapéra, Mata do Toro, 27
January 1955, fl., J.C. de Moraes 1237 (EAN); Sdo Lourenco da Mata, Reserva Ecologica de
Tapacurd, Mata do Camocim, 85 m, 08°04'00"S, 35°14'00"W, 15 May 1997, sterile, J.A.
Siqueira-Filho 611 (UFP); Sao Lourengo da Mata, Tord, Escola de Sao Bento, near Tapera,
12 March 1925, fl., B. J. Pickel 999 (IPA); Sao Lourenco da Mata, Ecola de Sdo Bento, Mata
do Corrego da Bexiga, May 1927, fl., B. J. Pickel 909 (IPA, US); Tamandaré, Reserva
Bioldgica de Saltinho, bolha mamucaba, 08°43'91"S, 35°10'66"W, 02 September 1998, fl., G.
Martinelli et al. 15133 (RB).

23. Cryptanthus pirambuensis D.M.C. Ferreira & Louzada, Artigo 2. [Figs. 3A, 19].
Type:—BRAZIL. Sergipe: Pirambu: Mata de Sambaiba, 41 m, 10°39'19"S, 36°51'53"W, 09
November 2017, fl. cult. 18 April 2018, fl., D. Cavalcanti & E. Ferreira 904 (UFP!).

Etymology:—It refers to the municipality where the species was found (Ferreira & Louzada
Artigo 2).
Distribution and Habitat:—Cryptanthus pirambuensis is known from the Sergipe State

(municipality of Pirambu). It occurs in the phytogeographic domain of the Atlantic Forest
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from sea level to about 50 m elevation. It is terricolous and grows on clay soil in

semideciduous seasonal forest and on sandy soils in closed forests formations of Restinga.
Phenology:—Flowering in cultivation in January, April and July.

Conservation status:—Cryptanthus pirambuensis is known to two locations, one of which is
in conservation unit: Reserva Bioldgica de Santa Isabel. The second population occurs in a
forest remnant with evidences of wood cutting. Possibly the species can be suffering a decline
in the area of occupancy. Thus, the species is classified as Critically Endangered (CR) based
on the criterion B2 ab(ii).

Taxonomic affinities:—Cryptanthus  pirambuensis can be confused with C.
pseudopetiolatus Philcox due to the leaf blades color and the number of flowers in lateral
glomerule but C. pirambuensis differs from C. pseudopetiolatus by the floral bracts 27.5-34
mm long (vs. 19-23 mm long), flowers 44—61 mm long (vs. 29.5-37 mm long), sepals 20—
22.5 mm long (vs. 15.5-17.5 mm long), sepals lobes narrowly elliptic or elliptic (vs. ovate or
lanceolate), petals connate for 12-22 mm (vs. 3.2-6 mm long), callosities of the petals
appearing 12.5-22 mm distant from the base (vs. 4-5 mm distant from the base), stigma lobes
6—7.2 mm in the perfect flowers (vs. 3.2 mm long in the perfect flowers) and ovary with 15—
17 ovules per locule in the perfect flowers (vs. 89 ovules per locule in the perfect flowers).
C. pirambuensis is compared to C. alagoanus Leme & J.A. Siqueira but C. pirambuensis
differs from C. alagoanus by the number of flowers in the apical glomerule of the
inflorescence with 17-24 flowers (vs. ca. 8 flowers) (Ferreira & Louzada Artigo 2).
Specimens examined:—BRAZIL. Sergipe: Pirambu, Margem esquerda da estrada no
bosque, 46 m, 10°36'52.40"S, 36°42'25.90"W, 19 October 2012, sterile, J.A. Siqueira-Filho
2866 (HURB); Pirambu, Mata de Sambaiba, 40 m, 10°39'22.20"S, 36°51'48.50"W, 02 July
2010, fl. cult. 19 January 2013, J. A. Siqueira-Filho et al. 2896 (HURB); Pirambu, Mata de
Sambaiba, 41 m, 10°39'19"S, 36°51'53"W, 09 November 2017, fl. cult. 28 June 2018, D.
Cavalcanti & E. Ferreira 829 (UFP); Pirambu, Mata de Sambaiba, 41 m, 10°39'19"S,
36°51'53"W, 09 November 2017, fl. cult. 11 April 2018, D. Cavalcanti & E. Ferreira 903
(ASE); Pirambu, Mata de Sambaiba, 41 m, 10°39'19"S, 36°51'53"W, 09 November 2017, fl.
cult. 18 April 2018, D. Cavalcanti & E. Ferreira 904 (UFP); Pirambu, Reserva Biologica de
Sta Isabel, September 1994, sterile, M. Landim 732 (ASE); Pirambu, Reserva Bioldgica de
Santa Isabel, 0-50 m, 10°41'17"S, 36°47'75"W, 06 May 1999, fl., G. Martinelli & T. Barbara
15349 (CEPEC, RB).
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24. Cryptanthus pseudopetiolatus Philcox, Kew Bull. 47(2): 265 (1992). [Figs. 3B, 20].
Type:—BRAZIL. Bahia: 29 km from Una and 19 km from Nova Colonial, West along Road
to Rio Branco, by the Fazenda Iguacgti, Dendhevea, 24 January 1977, fl., R. M. Harley et al.
18221 (holotype: CEPEC! [CEPEC 21258]; isotype: K digital image! [K000294461]).
Etymology:—It is refers to leaf blades pseudopetiolate.

Distribution and Habitat:—Cryptanthus pseudopetiolatus is only known from the Bahia
State (municipality of Caravelas, Eunapolis, Igrapitina, Ilhéus, Itacaré, Itagiba, Itamarajq,
Porto Seguro, Prado, Una, Uruguca, Varzedo and Valenga). It occurs in the phytogeographic
domain of the Atlantic Forest, at 100 to 125 m elevation in the vegetation type submontane
tropical moist forest. It is terricolous and grows on dense litter layer of clayey soil.
Phenology:—Flowering in nature in January, April, May, June, July, August, October,
November and December and in cultivation in June and July. Fruiting in August, September,
October and December.

Conservation status:—C. pseudopetiolatus is known to about 28 locations, two of which
occur in conservation units: Parque Estadual do Conduru and Reserva Biolégica do Mico-
ledo. The extent of occurrence (EOQO) is 23,915.287 km? and the the area of occupancy
(AOOQ) is 112 km?. The species is located in the Atlantic Forest that is severely fragmented
and can be suffering a decline in the extent of occurrence and area of occupancy. Thus, the
species is classified as Endangered (EN) based on the criterion B2 ab(i, ii).

Taxonomic affinities:—C. pseudopetiolatus 1is also morphologically similar to C.
pirambuensis D.M.C. Ferreira & Louzada due to the number of flowers in the lateral
glomerule of the inflorescence but C. pseudopetiolatus differs from C. pirambuensis by the
floral bracts 19—23 mm long (vs. 27.5-34 mm long), flowers 29.5-37 mm long (vs. 44—61 mm
long), sepals 15.5-17.5 mm long (vs. 20-22.5 mm long), sepals lobes ovate or lanceolate (vs.
narrowly elliptic or elliptic), petals connate for 3.2—6 mm long (vs. 12—22 mm), callosities of
the petals appearing 4-5 mm distant from the base (vs. 12.5-22 mm distant from the base),
stigma lobes 3.2 mm long in the perfect flowers (vs. 6-7.2 mm in the perfect flowers) and
ovary with 89 ovules per locule in the perfect (vs. 15—17 ovules per locule in the perfect
flowers). Some individuals of C. pseudopetiolatus have adaxial surface of the leaf blades
entirely densely lepidote in the older leaves and they can be confused with C. dianae but C.
pseudopetiolatus can be differentiated from C. dianae by the petals 24.5-29.5 mm long (vs.
33-42.5 mm long), styles ca. 24.5 mm long (vs. 26.2-36 mm long) and epigynous tube 2.3—4

mm long (vs. 1-1.2 mm long).
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Specimens examined:—BRAZIL. Bahia: Caravelas, 17°43'S, 39°56'W, March 2007, fl., 4.
L. Cotias et al. s.n. (ALCB); Eunapolis, Itabela, 02 1970, fl., 7.S. dos Santos 872 (CEPEC);
Igrapiina, BA 001 RPPN da Michellin, Trilha do Guigo, 13°49'15"S, 39°12'14"W, 29
December 2018, fl.,, E.H. Souza 180 (HURB); Ilhéus, estrada Olivenga-Vila Brasil, 27 July
1979, fl., G.Martinelli & A.M. de Carvalho 6113 (RB); Ilhéus, estrada Oliven¢a-Vila Brasil
(Maruim), 27 July 1979, fl., G. Martinelli & A.M. de Carvalho 7621 (RB); Ilhéus, estrada
Olivenca-Maruim, entre os Kms 7-10, 19 May 1985, fl. cult. 25 June 1985, fl., G. Martinelli
& F. Zuloaga 11107 (RB); Ilhéus, Cidade de Ilhéus, 3 km north of Rodoviaria, Mata
reservoir, 14°46'55"S, 39°04'09"W, 15 September 1994, fl., W.W. Thomas et al. 10488
(CEPEC, NYBG); Ilhéus, Along ra from Ilhéus to Serra Grande (ca. 19 km N of Ilhéus), just
N os Tulha, 14°41'S, 39°09'W, 08 May 1992, fl., W.W. Thomas et al. 9212 (CEPEC, NYBG,
US); Ilhéus, 22 Km na estrada Ilhéus-Serra Grande, 14°35'03"S, 39°03'28"W, 11 August
1994, fr., I. Ramirez, S. Sant'Ana & A. M. de Carvalho 468 (CEPEC, HUEFS, NYBG);,
Ilhéus, Road from Olivenga to Maruim, 6.1 km W of Olivenga. Forest on N side of Road,
14°59'S, 39°03'W, 01 May 1992, fl., W.W. Thomas et al. 9055 (CEPEC, NYBQG); Itacaré,
Estrada Ilhéus-Itacaré, Ramal de estrada a esquerda sentido Ilhéus-Itacaré, Trilha apds 1,5 k
no ramal, 14°19'59.3"S, 39°01'49"W, 05 April 2008, fl., C.P. Bruniera & M. Groppo 95
(RB); Itacaré, Marambaia, 1 km N and 2.5 km W of junction Marambaia rd and rd from BR
101 to Itacaré (BA 654), 6 km W of Itacaré, 14°20'S, 39°05'W, 16 May 1992, fl., W.W.
Thomas et al. 9392 (CEPEC, NYBG, US); Itacaré, 6.7 km south of junction with BA 654 at
"Loteamento Marambaia" on road to Serra Grande, the junction 6 km west of Itacarg,
14°15'S, 39°16'W, 02 May 1993, fl., W. Thomas, A. Amorim & J. Jardim 9776 (CEPEC);
Itacaré, 10 km W of jct. Road from Ilhéus to Itacaré (BA 001) on road from Itacaré to BR
101, then 1.6 km S on fazenda road to Reserva Fazenda Capitao, 125 m, 14°20.70'S,
39°05.31'W, 04 August 2002, fr., W.W. Thomas et al. 13037 (NYBGQG); Itacaré¢, Rodovia
Itacaré/Taboquinhas entrada a 6 Km de Itacaré, Loteamento Marambaia, 16 July 1995, fl.,
J.G. Jardim et al. 649 (NYBG); Itagiba, Mata da Botinha, 14°10'53"S, 39°42'27"W, 28
October 2008, fl., C.E. Ramos et al. 543 (ALCB); Itamarajt, Faz. Pau-Brasil. Entrada no Km
5 da Rod. Itamaraju/Eunapolis, 03 November 1983, fl., 4.M. de Carvalho, R. Callejas & L.A.
Mattos-Silva 2046 (RB, NYBGQG); Porto Seguro, Trancoso; Estancia do Icatt, 16°35'82"S,
39°06'43"W, 15 May 1999, fr., G. Martinelli, T. Barbarda & J. Mourdo 15443 (RB); Porto
Seguro, Estrada de Arraial D'Ajuda para Trancoso, 16°35'50.1"S, 39°09'5.6"W, 10 July 2016,
fl., E.H. Souza et al. 167 (HURB); Prado, 27 August 1998, fl. and fr., 7. Fontoura 424
(UESC); Prado, Parque Nacional do Descobrimento, trilha aberta para os estudos do plano de
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manejo do PARNA, Km 22 da estrada principal que atravessa o Parque, 90 m, 17°11'0"S,
39°20'0"W, 12 November 2009, fl., L. Dane et al. 225 (CEPEC); Una, Reserva Biologica do
Mico-ledao (IBAMA), entrada no km 46 da Rod. BA-001 Ilhéus/Una, coletas efetuadas na
mata proxima a entrada da sede, 15°09'S, 39°05'W, 31 Aug 1995, fl. and ftr., A. Amorim 1722
(CEPEC, NYBG); Una, Reserva Biologica do Mico-ledo (IBAMA), entrada no km 46 da
Rod. BA-001 Ilhéus/Una, "Picada Paralela ao Rio", 15°09'S, 39°05'W, 28 July 1994, fl., J. G.
Jardim et al. 540 (CEPEC); Una, Reserva Bioldgica do Mico-Ledo (IBAMA), entrada no Km
46 da Rod. BA-001, Ilhéus/Una, 15°09'S, 39°05'W, 12 August 1994, fl., I. Ramirez, S.
Sant'Ana, J. Jardim & R. Silva 473 (CEPEC); Una, Reserva Biologica do Mico-Leao
(IBAMA), entrada no Km 46 da Rod. BA-001, Ilhéus/Una, 15°09'S, 39°05'W, 13-14 July
1993, fl., J.G. Jardim et al. 151 (CEPEC); Una, Reserva Biologica do Mico-ledo (IBAMA),
Entrada no km 48 da Rod. BA-001 Ilheus/Una, 15°09'S, 39°05"W, 18 June 1997, fl., A.M.
Amorim et al. 2058 (CEPEC, NYBG); Una, Reserva Biologica de Una, 15°06'20"S,
39°05'56"W, 24 October 20006, fl., T. Fontoura, V. & R. 512 (UESC); Una, Reserva Bioldgica
de Una, 28 July 2006, fl., T. Fontoura & M. Garcia 494 (UESC); Una, Reserva Biologica de
Una na direcao da Fazenda, 25 October 1998, fl., T. Fontoura & A. Matim 429 (UESC); Una,
Fazenda Sao Rafael (antiga Fazenda Dendhevea), 10 December 1998, sterile, L.4. Mattos-
Silva, J.B. Jorda Jr. & B. dos Santos 3893 (UESC); Una, 29 km from Uma and 19 km Nova
Colonial west along road to Rio Branco, By the Fazenda Iguacu, Dendhevea, 15°15'S,
39°18'W, 24 January 1977, fl., R. M. Harley 18221 (CEPEC, K); Una, Estrada Una-Olivenca,
km 4, 12 August 1994, fl., I. Ramirez & H. S. Brito 484 (CEPEC, NYBG); Una, estrada Una-
Olivenca, Km 4, 16 October 1983, fr., G. Martinelli & T. Soderstrom 9691 (CEPEC, RB,
MBM, US); Una, carretera Una-Olivenca, km 4, 10-20 m, 15°28'S, 39°20'W, 12 August 1994,
fl., LM. Ramirez et al. 477 (NYBG, US); Una, estrada Una-Olivenca, Km 11, 15 December
1982, fr., G. Martinelli & A.M. de Carvalho 8943 (RB); Una, estrada Olivenga-Una, Km 35,
19 May 1985, fl. cult. 22 June 1985, fl., G. Martinelli & F. Zuloaga 11113 (RB); Uruguca, ca.
7.3 km na estrada Serra Grande/Itacaré, 100-120 m, 14°25'25"S, 39°33'07"W, 11 August
1994, fl., I. Ramirez, S. Sant'Ana & A. M. de Carvalho 471 (CEPEC); Uruguca, Ca. De 6 Km
ao S do Distrito de Serra Grande em dire¢dao ao povoado do Retiro, 28 March 1994, fl., J.G.
Jardim et al. 435 (CEPEC); Uruguca, Distrito de Serra Grande 7.3 Km da estrada Serra
Grande/Itacaré, Fazenda Lagoa do Conjunto Fazenda Santa Cruz, 14°25'S, 39°01'W, 01-12
July 1991, fl., A.M. de Carvalho et al. 3357 (CEPEC, NYBG); Uruguca, Antiga estrada que
liga Ubaitaba a Marau, Fazenda Agua Boa, 14°10'40"S, 39°01'W, 11 June 2006, fl., A.M.
Amorim et al. 6048 (CEPEC); Uruguca, Distrito de Serra Grande, 7.3 Km na estrada Serra



151

Grande/Itacaré¢, Fazenda Lagoa do Conjunto Fazenda Santa Cruz, 14°25'S, 39°01'W, 25 July
1994, fl., S.C. de Sant'Ana et al. 549 (CEPEC, NY); Uruguca, Parque Estadual do Conduru,
28 May 2006, fl., T. Fontoura & J. Reis 489 (UESC); Uruguca, Serra Grande, Rodovia BA-
001-Itacaré-Ilhéus, 14°25'40.8"S, 39°03'14.2"W, 18 June 2019, fl., E.H. Souza et al. 162
(HURB); Valenga, Estrada para Guaibim, Fazenda Macarina, 13°18'01"S, 39°00'04"W, 17
June 2000, fl., F. Fran¢a & E. Melo 3410 (HUEFS); Varzedo, Reconcavo Sul, Fazenda do Sr.
Getulio, Rio Cai Camarao, 12°96'08"S, 39°44'63"W, 07 December 2015, fl., M. L. Guedes &
M. Casaes 24273 (ALCB).

25. Cryptanthus reisii Leme, Cryptanthus Soc. J. 17(3): 87 (2002a). [Figs. 3B, 21].

Type:—BRAZIL. Bahia: Itapetinga, Duas Barras, Fazenda Santa Cruz, ca. 300 m, R. F. Reis
Junior s. n., fl. cult. July 2001, fl., E. Leme 5015 (Holotype: HB image! [HB90733]).

Etymology:—It is honor to Raymundo Fernandes Reis who collected the species (Leme

2002a).

Distribution and Habitat:—Cryptanthus reisii 1s only known from the Bahia State
(municipality of Itapetinga, Itororé and Maracas). It occurs in the phytogeographic domain of
the Atlantic Forest, at 300 to 861 m elevation. It occurs in the vegetation type deciduous
seasonal forest. It is terricolous and grows on shaded forest.

Phenology:—Flowering in nature in November and in cultivation in April, May and June.

Conservation status:—C. reisii is known only from three locations and no locations is
included in conservation units. The forest fragment of type locality is small and the area is
severely fragmented. The municipality has many pasture areas. Thus, the species is classified
as Endangered (CR) based on the criterion on the criterion B2 ab(ii).

Taxonomic affinities:—C. reisii can be confused with C. sergipensis 1.Ramirez due to the
leaf blades shape but C. reisii differs from C. sergipensis by the apical glomerule of the
inflorescence with 15-29 flowers (vs. ca. 82 flowers), sepals connate for 8.5-11.2 mm long
(vs. 5-7 mm long), lobes 2.5-3.5 mm wide (vs. 4.3-6.5 mm wide), petals 3—4 mm wide (vs.
5-7 mm wide), styles 30 mm long (vs. 22.5-22.7 mm long) and ovary with 6 ovules per
locule in the perfect flowers (vs. 9—10 ovules per locule in the perfect flowers). C. reisii is
morphologically similar to C. boanovensis Leme due to the length of the connation of the

petals, length of the filaments and anther apices shape but C. reisii differs from C.
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boanovensis by the plants with leaf blades that exceed 1.2 cm wide in the adult leaf blades (vs.
plants with leaf blades leaves that never exceed 1.2 cm wide), apical glomerule of the
inflorescence with 15-29 flowers (vs. apical glomerule of the inflorescence with ca. 4
flowers), ovary with 6 ovules per locule in the perfect flowers (vs. 7-9 ovules per locule in the
perfect flowers). C. reisii is also morphologically similar to C. ruthiae due to the number of
flowers in the apical glomerule of the inflorescence but C. reisii differs from C. ruthiae by the
styles 26 mm long (vs. 30 mm long).

Specimens examined:—BRAZIL. Bahia: Itapetinga, Duas Barras, Fazenda Santa Cruz, ca.
300 m, R. F. Reis Junior s. n., fl. cult. July 2001, fl., E. Leme 5015 (HB); Itapetinga, Fazenda
Santa Cruz, proprietario Vardao, Sentido Crescéncio, Duas Barras, passando pela ponte de
concreto (ponte rodoviaria Santinho Ferrago) do rio 2 barras, depois do terceiro mata burro a
direita, Antiga propriedade de Salvador, 308 m, 15°07'49"S, 40°14'39"W, 19 March 2018, fl.
cult. 27 April 2018, fl., D. Cavalcanti & L. Daneu 836 (UFP); Itapetinga, Fazenda Santa
Cruz, proprietario Vardao, Sentido Crescéncio, Duas Barras, passando pela ponte de concreto
(ponte rodovidria Santinho Ferrago) do rio 2 barras, depois do terceiro mata burro a direita,
Antiga propriedade de Salvador, 308 m, 15°07'49"S, 40°14'39"W, 19 March 2018, fl. cult. 19
May 2018, fl., D. Cavalcanti & L. Daneu 837 (UFP); Itapetinga, Fazenda Santa Cruz,
proprietario Vardao, Sentido Crescéncio, Duas Barras, passando pela ponte de concreto
(ponte rodoviaria Santinho Ferrago) do rio 2 barras, depois do terceiro mata burro a direita,
Antiga propriedade de Salvador, 308 m, 15°07'49"S, 40°14'39"W, 19 March 2018, fl. cult. 06
June 2018, fl., D. Cavalcanti & L. Daneu 914 (UFP); Itororo, ca. 5,0 km E da sede municipal,
15°05'46"S, 40°0221"W, 02 November 2000, fl., J. G. Jardim, S. C. de Sant'Ana & F.
Juchum 3125 (CEPEC); Maracas, 17,9 Km antes do trevo de Maracas, ramal a direira da BA
026, 861 m, 13°28'45"S; 40°16'55"W, 03 November 2007, fl., F. M. Ferreira et al. 1731
(CEPEC).

26. Cryptanthus reptans Leme & J.A.Siqueira, Fragm. Atlantic Forest N. E. Brazil: 287
(2007). [Figs. 3B, 22].

Type:—BRAZIL. Pernambuco: Agua Preta, Fazenda Camardo, Mata da Cinza, 91 m,
8°45°39S, 35°28°38.3”W, 16 March 2005, sterile, E. Leme, J. A. Siqueira-Filho & M. S.
Leite 6591 (Holotype: HB photo! [HB90750]; Isotype: UFP! [UFP43912])
Etymology:—There is no information in Leme & Siqueira-Filho (2007) but it must be due to
the crawling habit.
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Distribution and Habitat:—Cryptanthus reptans is only known from the Alagoas
(municipality of Penedo) and Pernambuco States (municipality of Agua Preta). It occurs in
the phytogeographic domain of the Atlantic Forest, at 91 to 183 m elevation. It is terricolous
and grows on clay soil at the shaded edge of the semideciduous seasonal forest.

Phenology:—Flowering in nature in January, March and October and in cultivation in June.

Conservation status:—C. reptans is known only from two locations and no locations is
included in conservation units. The species is located in the Atlantic Forest that is severely
fragmented and can be suffering a decline in the area of occupancy. Thus, this species is
classified as Critically Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. reptans is phylogenetically close to C. dianae Leme and C.
zonatus (Vis.) Vis. that together form the zonatus clade (Ferreira et al. Artigo 1). Ferreira &
Louzada (2020) include them in the C. zonatus (Vis.) Vis. complex. This relationship is
confirmed in the study of Ferreira et al. (Artigo 1). Tthe authors recommend population
genetic studies to resolve this complex. Individuals long caulescent of C. reptans can be
confused with C. vexatus Leme but C. reptans differs from C. vexatus by the sepals connate
for 8.2-9 mm long (vs. 4-5 mm long), petals 29.2-34.5 mm long (vs. 25 mm long) and
filaments 24-28 mm long (vs. 13 mm long). The information about reproductive characteres
of C. vexatus was taken from Leme (1995) for comparison with C. reptans.

Specimens examined:—BRAZIL. Alagoas: Penedo, Usina Paisa, Fazenda Mundes, 30
October 2004, fl., E.M.C. Leme & J.A. Siqueira-Filho 6502 (RB). Pernambuco: Agua Preta,
Fazenda Camardo, Mata da Cinza, 91 m, 8°45°39”’S, 35°28°38.3”W, 16 March 2005, sterile,
E. Leme, J. A. Siqueira-Filho & M. S. Leite 6591 (HB, UFP); Agua Preta, Fazenda Camario,
Mata Cinza, 08°45°34.7’S, 35°28°39.1”W, 183 m, 24 January 2019, fl., D. Cavalcanti, R.B.
Louzada & K. Ferreira 910 (UFP); Agua Preta, Fazenda Camardo, Mata Cinza,
08°45°34.7”S, 35°28°39.1”W, 183 m, 24 January 2019, fl. cult. 19 June 2019, fl., D.
Cavalcanti, R.B. Louzada & K. Ferreira 946 (UFP, RB); Agua Preta, Fazenda Camarao, Mata
Cinza, 08°45'34.9"S, 35°28'39.4"W, 05 January 2012, fl., J. A. Siqueira-Filho & C. F.
Marques 2687 (RB, HURB).

27. Cryptanthus robsonianus Leme, J. Bromeliad Soc. 64(3): 150 (2014). [Figs. 3B, 23].
Type:—BRAZIL. Espirito Santo: Jaguaré, Palmitinho, Mussununga Coérrego do Mosquito,
near Fazenda Alegre, 15 m elevation, 19° 00° 55” S, 39° 51° 16” W, 20 June 2014, E. Leme,
R. Lopes & V. Leme 8895 (holotype: RB digital image! [RB 640187]; isotype: HB photo!)
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Etymology:—It is honor to biologist and conservationist Robson Lopes (Leme 2014).

Distribution and Habitat:—Cryptanthus robsonianus is only known from the Bahia
(municipality of Marat) and Espirito Santo (Jaguaré) States. It occurs in the phytogeographic
domain of the Atlantic Forest, at 15 m elevation in the following vegetation types:
Mussununga that comprises herbaceous and shrub formations or occurring as thinned forests
(Leme 2014) and Restinga Forest. It is terricolous and grows on dense litter layer of sandy
soils.

Phenology:—Flowering in nature in May and June and in cultivation in January and

February. Fruiting in nature in May.

Conservation status:—C. robsonianus is known only from two locations and no locations is
included in conservation units. The species occurs in the Atlantic Forest that is severely
fragmented. Thus, the species is classified as Critically Endangered (CR) based on the
criterion B2 ab(ii).

Taxonomic affinities:—C. robsonianus is phylogenetically related to C. teretifolius Leme
and C. walkeriarus Leme & L. Kollmannn that are included in the walkerianus clade (Ferreira
et al. Artigo 1). These species are similar due to the apical glomerule of the inflorescence
having many flowers. However, C. robsonianus is differentiated from C. feretifolius and C.
walkeriarus by the leaves sessile, contracted at base above the leaf sheaths (vs. leaves
petiolate). In addition, C. robsonianus is morphologically similar to C. viridovinosus Leme
and C. santateresinhensis Leme due to the short stem (<8 cm) and petals white with apices
greenish but C. robsonianus differs from C. santateresinhensis by the floral bracts white on
the base and vinaceous or greenish on the apex (vs. castaneous or castaneous-hyaline), sepals
17-21.2 mm long (vs. 12—15 mm long), lobes 14—17 mm long (vs. 5-6 mm long), lanceolate
(vs. ovate or oblong-elliptic) and petals connate for 6.5-9.3 mm (vs. 16—17 mm long). The
information about reproductive characteres of C. viridovinosus and about morphological
characters of C. santateresinhensis were taken from the Leme et al. (2010) and Leme et al.
(2020), respectively, for comparison with C. robsonianus. C. robsonianus can also be
confused with C. argyrophyllus due to the some individuals have the adaxial surface of the
leaf blades entirely densely lepidote and petals white with apices greenish but C. robsonianus
differs from C. argyrophyllus by the floral bracts 17.5-28.2 mm long (vs. 15 mm long), sepals
connate for 6—7.5 mm (vs. 10 mm), lobes 11-14 mm long (vs. 8-9 mm long), petals 2—4.5
mm wide and epigynous tube present 2.5-3 mm long (vs. absent). The information about

morphological characteres of C. argyrophyllus was taken from the Leme (2001) for
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comparison with C. robsonianus. C. robsonianus also is morphologically related to C. zonatus
(Vis.) Vis. due to the adaxial surface of the leaf blades with crossbars of lepidote trichomes
but C. robsonianus differs from C. zonatus by the petals white with apices greenish (vs. petals
white). C. robsonianus 1s a morphologically variable species, in the Northeastern the leaf
blades are narrowly elliptic while in the Southeastern the leaf blades are oblanceolate. C.
robsonianus 1s not included in the study of Maciel (2020) of the “Flora do Brasil 2020”.
Specimens examined:—BRAZIL. Bahia: Marai, Caminho para a Lagoa do Cassange, cerca
de 8 km do Povoado Saquaira, 13°59'02"S, 38°56'53"W, 26 May 2014, fl. and fr., D.
Cavalcanti, J. R. Maciel & B. S. Amorim 703 (UFP); Marau, Caminho para a Lagoa do
Cassange, cerca de 8 km do Povoado Saquaira, 13°59'02"S, 38°56'53"W, 26 May 2014, fl.
and fr., D. Cavalcanti, J. R. Maciel & B. S. Amorim 704 (UFP), Marau, Caminho para a
Lagoa do Cassange, cerca de 8 km do Povoado Saquaira, 13°59'02"S, 38°56'53"W, 26 May
2014, fl. cult. 11 January 2014, fl., D. Cavalcanti, J. R. Maciel & B. S. Amorim 919 (UFP);
Maratl, Caminho para a Lagoa do Cassange, cerca de 8§ km do Povoado Saquaira, 13°59'02"S,
38°56'S3"W, 26 May 2014, fl. cult. 07 February 2018, fl., D. Cavalcanti, J. R. Maciel & B. S.
Amorim 920 (UFP); Marau, ca. 20 km de Marau para o porto Campinhos, 22 May 1991, fl., 4.
M. de Carvalho 3270 (CEPEC, NYBG). Espirito Santo: Jaguar¢, Palmitinho, Mussununga
Corrego do Mosquito, near Fazenda Alegre, 15 m, 19°00°55” S, 39°51°16” W, 20 June 2014,
fl., E. Leme, R. Lopes & V. Leme 8895 (RB, HB).

28. Cryptanthus ruthiae Philcox, Kew Bull. 47(2): 268 (1992). [Figs. 3B, 24].
Type:—BRAZIL. Bahia: 5 km SE of Marau at junction with new road N to Ponta do Muta, 2
February 1977, fl., Harley et al. 18507 (holotype: CEPEC! [CEPEC 21257]; isotype: K
image! [K000294462]).

Etymology:—It is honor to Ruth Storr who collected bromeliads in Bahia State (Philcox
1992).

Distribution and Habitat:—Cryptanthus ruthiaeis known from the Bahia State
(municipality of Cairu, Itacaré, Ituberd, Jaguaripe and Marau). It occurs in the
phytogeographic domain of the Atlantic Forest from sea level to 133 m elevation. It is
terricolous and grows on sandy soils in closed forests of Restinga and forest hygrophilous.
Phenology:—Flowering in nature in January, February, June, August, October, November

and December and in cultivation in June.
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Conservation status:—C. ruthiae is known to 10 locations, two of which are located in
conservation units: Area de Protegio Ambiental (APA) Tinharé/Boipeba and APA Baia de
Camamu. The extent of occurrence (EOO) is 1,284.161 km? and the the area of occupancy
(AOO) is 36 km?. The species is located in the Atlantic Forest that is severely fragmented.
Thus, the species is classified as Endangered (EN) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. ruthiae is compared to C. pickelii L.B. Smith by Philcox (1992).
In fact, C. ruthiae is morphologically similar to C. pickelii due to the shape and color of the
leaf blades but differs by the apical glomerule of the inflorescence with ca. 32 flowers (vs. 5—
11 flowers). Ramirez-Morillo (1996) considers C. ruthiae as a synonym for C.
pseudopetiolatus Philcox. These species are very similar. However, we differentiate C.
ruthiae from C. pseudopetiolatus by the sepals lobes 3.5-7.5 mm long (vs. 9-10 mm long),
petals connate for 11.5-12.2 mm long (vs. 4.8—-6 mm long), anther apices rounded (vs.
emarginate) and ovary with 0-2 ovules per locule in the perfect flowers (vs. with 8-9 ovules
per locule in the perfect flowers). C. ruthiae is also morphologically similar to C. reisii due to
the number of flowers in the apical glomerule of the inflorescence but C. ruthiae differs from

C. reisii by the styles 30 mm long (vs. 26 mm long).

Specimens examined:—BRAZIL. Bahia: Cairu, Ilha de Boipeba, Arquipélago do Municipio
de Cairu, APA Tinharé/Boipeba, 50 m, 13°37'10"S, 38°55'8§0"W, 03 January 2007, fl., A.M.
Amorim, R.AX. Borges & L.C. Magnavita 6809a* (CEPEC); Cairu, Ilha de Boipeba,
Arquipélago do Municipio de Cairu, APA Tinharé/Boipeba, 13°37'10"S, 38°55'8§0"W, 18
August 2008, fl., A.M. Amorim et al. 7671 (CEPEC); Itacaré, Mata proxima ao Campinho,
133 m, 14°23'06"S, 39°02'01"W, 05 November 2017, fl., 4. Melo et al. 1730 (UFP); Itubera,
Pratigi, 13°42'15"S, 39°01'02"W, 05 October 2011, fl., E.N. de Matos, T. Araujo & G. Vidal
644 (HUEFS); Ituberd, Ligagdo entre a Rod. BA 001 e a praia Pratigi, 15 February 1999, fl.,
G. Hatschbach 68972 (MBM); Jaguaripe, Reconcavo sul, 13°06'S, 38°53'W, 11 December
1199, fl., 4. L. Cotias et al. s.n. (ALCB 042966); Jaguaripe, Pinaco (Faz. Reunidas Vale do
Jiquirica), 13°14'0"S, 38°58'35"W, 12 June 2012, fl., E.N. Matos 3513 (RB, HUEFS); Marat,
Rod. Marat/Campinhos, ca. 8.6 km do povoado Saquaira, Estrada que leva a praia préximo a
Lagoa do Casange, 13°59'46"S, 38°56'56"W, 15 August 1999, fl., J. G. Jardim et al. 2248
(RB, NYBG); Marat, Marau a Ubaitaba, 09 October 1968, fl., J. Almeida & T.S. Santos 110
(RB, US); Marau, Km 14 da estrada Marau-Ubaitaba, 18 May1985, fl. cult. 24 June 1985, fl.,
G. Martinelli & F. Zuloaga 11077 (RB); Maraq, 5 km SE of Marau at the Junction with the
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new road North to Ponta do Muté, 14°08'S, 39°00'W, 02 February 1977, fl., R.M. Harley
18507 (CEPEC, K).

29. Cryptanthus santateresinhensis Leme, Phytotaxa 430(3): 163 (2020). [Fig. 3C].

Type:—BRAZIL. Bahia: Santa Teresinha, close to the border with Castro Alves, Serra da
Jiboia, ca. 600 m elevation, 12°51° S, 39°28” W, May 1998, S. Linhares s.n., cult. E. Leme
4222 (holotype RB).

Etymology:—It refers to the municipality of Santa Teresinha where the species was collected
(Leme et al. 2020).

Distribution and Habitat.—Cryptanthus santateresinhensis is known from the Bahia State
(municipality of Santa Teresinha) (Leme et al. 2020). It is distributed in the phytogeographic
domain of the Atlantic Forest, at 600 m elevation (Leme et al. 2020). It is terricolous and
grows on dry closed forests on hill named Serra da Jiboia (Leme et al. 2020).

Phenology:—Unknown.

Conservation status:—The conservation status of C. santateresinhensis was recently
evaluated by Leme et al. (2020). It is classified as Critically Endangered (CR) based on the
criterion Alcd and Blab(iii) due to the fact species that the species occurs type locality only
(Leme et al. 2020).

Taxonomic affinities:— The information about reproductive characteres of C. viridovinosus
and about morphological characters of C. santateresinhensis were taken from the Leme et al.
(2010) and Leme et al. (2020), respectively, for comparison between them. C.
santateresinhensis is morphologically related to C. viridovinosus Leme due to the short stem
(<8 cm), leaf blades lanceolate or narrowly elliptic and petals white with apices green or
greenish but C. santateresinhensis differs from C. viridovinosus by the flowers 44 mm long
(vs. 40 mm long), sepals 15 mm long (vs. 12—13 mm long), connate for 10 mm long (vs. 67

mm long), lobes ovate (vs. oblong-elliptic) and petals 35 mm long (vs. 30-33 mm long).

30. Cryptanthus seidelianus W.Weber, Feddes Repert. 97 (3/4): 119. 1986. [Figs. 3C].
Type:—BRAZIL. Bahia: Milagres, 550 msm, July 1983, fl., 4. Seidel 963 (Holotype: HAL
digital image! [HALO75357]).

Etymology:—It is honor to A. Seidel who collected the species.
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Distribution and Habitat:—Cryptanthus seidelianus is known to the Bahia State
(municipality of Milagres). This municipality is included in the Caatinga phytogeographic
domain. It grows on area exposed to the sun (Ramirez-Morillo 1996).

Phenology:—Flowering in nature in July.

Conservation status:—C. seidelianus is known only from the type locality (one location) in
the Caatinga. Since its discovery (31 years ago), no other samples have been collected.
Possibly the species can be suffering a decline in the area of occupancy. Thus, the species is
classified as Critically Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. seidelianus is very similar to Cryptanthus bahianus L.B.Sm. And
C. seidelianus may be synonymous from C. bahianus. Vegetatively all characters overlap
between them. The information about reproductive characteres of C. seidelianus was taken
from Weber (1986) for comparison with the close species. The differences between C.
seidelianus and C. bahianus are in the sepals lobes lanceolate (vs. elliptic), petals apices
acuminate (vs. obtuse), anthers 2 mm long (vs. 2.5-4.6 mm long), stigma 4 mm (vs. 0.8-3
mm) and ovary 6 mm wide (vs. 2-5.5 mm wide). Ramirez-Morillo (1996) compares C.
seidelianus to C. warren-loosei due to the similar geographic distribution. We distinguish C.
seidelianus from C. warren-loosei by the leaf blades green (vs. brown or reddish), floral bract
10-13 X 7 mm (vs. 17.3-18.5 X 3.6—4.7 mm), sepals 13 mm long (vs. 15.3—-18.2 mm long),
anthers 2 mm long (vs. 2.4-3 mm long), stigma 4 mm (vs. 0.3-3.5 mm) and ovary 10 X 6 mm
(vs. 6.5-9.5 X 3-3.2 mm).

Specimens examined:—BRAZIL. Bahia: Milagres, July 1983, fl., 4. Seidel 963 (HAL).

31. Cryptanthus sergipensis 1. Ramirez, Harvard Pap. Bot. 3(2): 219 (1998). [Figs. 3C, 5F,
25].

Type:—BRASIL. Sergipe: Santa Luzia do Itanhi, cerca de 50 m ao sul do Distrito de Crasto
(passando pelo cemitério); mata de restinga em solo arenoso, 11°23°43S, 37°25°20”W, 14
June 1994, fl., J.G. Jardim, L.A. Mattos Silva, A.C. de Sant’Ana & E.B. dos Santos 489
(Holotype: NY digital image! [NY 23392]; isotype: CEPEC! [CEPEC 61692])

Etymology:—It refers to the Sergipe state where the species was collected (Ramirez M.
1998).

Distribution and Habitat:—Cryptanthus sergipensis is known from the Bahia (municipality
of Entre Rios, Indiaroba, Jandaira and Mata de Sao Jodo) and Sergipe (Areia Branca,

Itabaiana and Santa Luzia do Itanhy) States. It occurs in the phytogeographic domain of the
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Atlantic Forest, at 16 to 220 m elevation in the vegetation type restinga forest. It is terricolous
and grows on dense litter layer of sandy soil. In the type area, the species population occurs
in a restinga next to a mangrove, being the litter formed by leaves of mangrove plants.

Phenology:—Flowering in nature in April, May, June, July and October and in cultivation in

June and July. Fruiting in nature in November.

Conservation status:—C. sergipensis is known to nine locations, one of which is located in
conservation unit: Parque Nacional da Serra de Itabaiana. The extent of occurrence (EOQO) is
5,120.715 km? and the the area of occupancy (AOO) is 40 km?. The species is located in the
Atlantic Forest that is severely fragmented and a population is located in an area of
development that is likely to be devastated. Thus, the species is classified as Endangered (EN)
based on the criterion B2 ab(ii).

Taxonomic affinities:—C. sergipensis is morphologically similar to C. bahianus L.B.Sm.
due to the leaf blades linear triangular or narrowly triangular but C. sergipensis differs from
C. bahianus by the apical glomerule of the inflorescence with ca. 82 flowers (vs. 13-33
flowers) and ovary with 9-13 ovules per locule in the perfect flowers (vs. 22-29 ovules per
locule in the perfect flowers).

Specimens examined:—BRAZIL. Bahia: Entre Rios, Fazenda Rio do Negro, 12°4’S,
38°0°W, 13 June 2011, fl., A. V. Popovkin 888 (HUEFS); Entre Rios, BA-099, ca. Km 83,5
Km, sentido Mata de Sao Jodo-Conde, 40 m, 12°17'19"S, 37°53'24"W, 2012, fl. cult. 08 July
2012, fl., C.N. Fraga 3283 (RB); Entre Rios, Litoral Norte, Sauipe, Empreendimento da
Odebrecht, 08 June 2000, fl., M.L. Guedes 7362 (ALCB); Indiaroba, 9 June 1996, fl., G.
Hatschbach 65185 (MBM); Jandaira, Proximo a entrada faz. Luzomar, 11°36°46”S,
37°27°30”W, 23 July 2011, fl., E. Matos et al. 166 (HUEFS); Jandaira, Fazenda Rio Fundo,
11°35°42”S, 37°43°62”W, 11 May 2000, fl., N. G. Jesus et al. 939 (HUEFS, CEPEC, ALCB,
HUNEB, RB, CEN, UESC); Mata de Sao Jodao, Parque Sauipe (Odebrecht), 35 m,
12°23'50"S, 37°55'58"W, 14 April 2012, fl., E. M. C. Leme & P. Lima 8651 (RB). Sergipe:
Areia Branca, Parna Serra de Itabaiana, Serra de Itabaiana, 29 June 2010, fl., D. S. Melo et al.
124 (ASE, MAC); Arcia Branca, Serra de Itabaiana, 220 m, 10°45°14”S, 37°20°35”W, 20
April 2008, sterile, B. S. Amorim et al. 304 (ASE, UFP, RB); Itabaiana, Serra de Itabaiana, 29
July 1976, 1., M. Fonseca s.n. (ASE 373); Santa Luzia do Itanhi, RPPN Mata do Crasto,
11°23°54”S, 37°25°14”W, 12 June 2012, fl., L. A. Gomes et al. 528 (ASE, JPB); Santa Luzia
do Itanhi, RPPN Mata do Crasto, 11°20°59”’S, 37°25°14”W, 04 Jul 2010, fl., D. S. Melo et al.
126 (ASE, JPB); Santa Luzia do Itanhi, Cerca de 2,5 m do distrito de Crasto, 6 October 1993,
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fl., S. C. Sant’Ana et al. 388 (ASE, CEPEC); Santa Luzia do Itanhi, Cerca de 50 m ao sul do
Distrito de Crasto (passando pelo cemitério), 11°23°43”S, 37°25°20”W, 14 June 1994, fl., J.
G. Jardim et al. 489 (CEPEC, NYBGQG); Santa Luzia do Itanhi, Mata do Crasto, 16 m,
11°23°38”S, 37°25°16”W, 08 November 2017, fl. cult. 28 June 2018, fl., D. Cavalcanti & N.
Souza 902 (UFP, RB); Santa Luzia do Itanhi, Mata do Crasto, 16 m, 11°23°38”S,
37°25°16”W, 08 November 2017, fr., D. Cavalcanti & N. Souza 828 (UFP).

32. Cryptanthus teretifolius Leme, Cryptanthus Soc. J. 17(1): 15 (2002b). [Figs. 3C, 26].
Type:—BRAZIL. Espirito Santo: proximo a Vitdria, na zona costeira, leg. Roberto A.
Kautsky 1032, fl. cult. July 2001, fl., E. Leme 3073 (Holotype HB photo! [HB 82553])
Etymology:—It refers to petioles terete (Leme 2002b).

Distribution and Habitat:—Cryptanthus teretifolius 1is only known from the Bahia
(municipality of Ubaira) and Espirito Santo (Vitoria) States. It occurs in the phytogeographic
domain of the Atlantic Forest of the low to 503 m elevation. It is terricolous and grows on
sandy soil of closed forest in the coastal zone (Leme 2002) and on clay soil of the vegetation
type submontane tropical moist forest.

Phenology:—Flowering in cultivation in April and July.

Conservation status:—C. feretifolius is known to two locations and none is included in
conservation unit. The species is located in the Atlantic Forest that is severely fragmented. In
the municipality of Ubaira, the vegetation is very fragmented. The forest fragment where the
species was found in Ubaira has evidence of clear cutting of wood. Possibly the species can
be suffering a decline in the area of occupancy. Thus, the species is classified as Critically
Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—C. teretifolius is phylogenetically related to C. robsonianus Leme
and C. walkeriarus Leme & L. Kollmann that together are included in the walkerianus clade
(Ferreira et al. Artigo 1). These species have many flowers in the apical glomerule of the
inflorescence. Cryptanthus teretifolius is differentiated from to C. robsonianus by the leaves
petiolate (vs. leaves sessile, contracted at base above the leaf sheaths). C. teretifolius is
morphologically similar to C. walkeriarus Leme & L.Kollmann by the canaliculate petioles
with straight margins and petals white but C. teretifolius differs from C. walkeriarus by the
floral bracts of the staminate flower 21-22 mm long (vs. 26—32 mm long) and filaments of the

staminate flower 24-27 mm long (vs. 20 mm long).
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Specimens examined:—BRAZIL. Bahia: Ubaira, Fazenda Santa Euflorzina-proprietario
Mario Muniz, Fica a cerca de 3 Km da entrada de Ubaira sentido Mutuipe, entrada a esquerda,
depois da estacao de tratamento da Embasa, 503 m, 13°15'22", 39°37'57"W, 24 March 2018,
fl. cult. 27 April 2018, fl., D. Cavalcanti & L. Daneu 852 (UFP). Espirito Santo: proéximo a
Vitdria, na zona costeira, leg. Roberto A. Kautsky 1032, fl. cult. July 2001, fl., E. Leme 3073
(HB).

33. Cryptanthus ubairensis 1. Ramirez, Harvard Pap. Bot. 3(2): 221 (1998). [Figs. 3C, 5G].
Type:—BRAZIL. Bahia: Ubaira, ca. 3 Km E of Ubaira on Road to Mutuipe, 28 April 1976,
fl., Sodestrom, Russel & Hage 2175 (Holotype: US digital image! [US2781988-sheetl;
US2781; Isotypes: CEPLAC, K digital image! [K000294463-sheet 1; K000294464-sheet 2],
RB image! [RB189811], W digital image! [W 1981-0002361]).

Etymology:—It refers to the municipality of Ubaira where the species was collected
(Ramirez M. 1998).

Distribution and Habitat:—Cryptanthus ubairensis is only known from the Bahia State
(municipality of Ubaira and Amargosa). It occurs in the phytogeographic domain of the
Atlantic Forest, at 340 m elevation in the vegetation type submontane tropical moist forest. It
is terricolous and grows on sandy soil of an open woodland on a slope with diffuse light
(Ramirez M. 1998).

Phenology:—Flowering in nature in April.

Conservation status:—Cryptanthus ubairensis occurs in two locations. In the municipality
of Ubaira, the vegetation is very fragmented due to cattle breeding. Possibly the species can
be suffering a decline in the area of occupancy. Thus, the species is classified as Critically
Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:— The information about reproductive characteres of C. ubairensis
was taken from Ramirez M. (1998) for comparison with the close species. C. ubairensis is
morphologically related to the group of species with adaxial surface of the leaf blades densely
lepidote, glabrous with base and/or apices densely lepidote, sparsely lepidote or glabrous, leaf
blades linear-oblanceolate, oblanceolate, lanceolate, obovate, ovate, narrowly elliptic or
elliptic, without longitudinal colored lines along the margins in the living plant with long stem
(>8 cm long), petals white and ovary 2.5-10.5 mm long. Among these species, C. ubairensis
is distinguished by sepal lobes 4 X 2-2.5 mm (vs. 6.4—10 x 3—6 mm) and ovary 5 mm long

(vs. 7-11.2 mm long). C. ubairensis is differentiated from other species of the genus by the
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leaves arranged in spiral along a long stem and leaf blades green or purplish green (Ramirez
M. 1998). Some individuals of C. ubairensis are short caulescent (stem < 8 cm) and may be
confused with C. cruzalmensis. They differ from C. cruzalmensis by the sepal lobes 4 x 2-2.5
mm (vs. 5-6 x 5 mm) and ovary 5 mm long (vs. 7 mm long). The information about
reproductive characteres of C. cruzalmensis was taken from Leme et al (2020) for
comparison with C. ubairensis.

Specimens examined:—BRAZIL. Bahia: Amargosa, Serra do Timb6, Mata do Centro
Sapucaia,13°10°00”S, 39°09°00”W, 24 April 2007, fl., Paixdo, J.L., Nascimento, M.S. & M.
1185 (HUEFS); Ubaira, ca. 3 Km E of Ubaira on Road to Mutuipe, 28 April 1976, fl.,
Sodestrom, Russel & Hage 2175 (US, CEPLAC, K, RB, W).

34. Cryptanthus vexatus Leme, Cryptanthus Soc. J. 10(4): 9. 1995. [Figs. 3D, 27A-B].
Type:—BRAZIL. Bahia: Road Una-Sao José, km 25, 25 April 1995, fl., EEM.C. Leme, P.
Nahoum, A.M. de Carvalho & J.C. da Silva 3014 (Holotype: HB photo! [HB 77782]).

Etymology:—It refers to the environment where the species was found (Leme 1995).
Distribution and Habitat:—Cryptanthus vexatus 1is only known from Bahia State
(municipality of Una). It occurs in the phytogeographic domain of the Atlantic Forest, at 126
m elevation in the vegetation type submontane tropical moist forest. It is terricolous and
grows on dense litter layer of clayey soil in closed forest.

Phenology:—Flowering in nature in April.

Conservation status:—C. vexatus occurs only in the type locality (one location) in the
Atlantic Forest. When the species was discovered the type locality was almost destroyed by
fire and felling (Leme 1995). The type locality was visited in 2018 and is in a good state of
preservation. However, the area is not included in a conservation unit and possibly the species
can be suffering a decline in the area of occupancy. Thus, the species is classified as Critically
Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:— The information about reproductive characteres of C. vexatus was
taken from Leme (1995) for comparison with the close species. Cryptanthus vexatus is
morphologically similar to Cryptanthus dianae Leme and Cryptanthus reptans Leme &
J.A.Siqueira due to the long stem and leaf blades shape but Cryptanthus vexatus differs from
them by the sepals connate for 4-5 mm long (vs. 8.2—11 mm long), petals 25 mm long (vs.
29.2-45 mm long) and filaments 13 mm long (vs. 22-36 mm long). Cryptanthus vexatus can
be confused with C. pseudopetiolatus Philcox due to the leaf blades shape but C. vexatus
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differs from C. pseudopetiolatus by the absence of an epigynous tube (vs. present with 2.5-4
mm long). C. vexatus is also morphologically similar to C. cruzalmensis Leme & E.H. Souza
due to the leaf blades shape and both do not have epigynous tube but C. vexatus differs from
C. cruzalmensis by the lateral glomerule of the inflorescence that has 2 flowers (vs. 5-7
flowers), sepals connate for 4-5 mm long (vs. 6-8 mm long), sepals lobes suboblong (vs.
elliptic), petals 25 mm long (vs. 3542 mm long) and filaments 13 mm long (vs. 33 mm long).
The information about reproductive characteres of C. cruzalmensis was taken from Leme et
al. (2020) for comparison with the C. vexatus.

Specimens examined:—BRAZIL. Bahia: Una, Road Una-Sao José, km 25, 25 April 1995,
fl., EM.C. Leme et al. 3014 (HB); Una, Km-25 da rodovia Una-Sao José, mata do lado
esquerdo da rodovia, 126 m, 15°10'54"S, 39°11'51"W, 06 April 2018, sterile, D. Cavalcanti
& L. Daneu 887 (UFP).

35. Cryptanthus vinosibracteatus D.M.C. Ferreira & Louzada, Artigo 2. [Figs. 3D, 27C-K].

Type:—BRAZIL. Bahia: Itapetinga, Fazenda Santa Cruz, antiga propriedade de Salvador,
atualmente de Vardao, 308 m, 15°07°48.9”S, 40°14°38.9”W, 19 March 2018, fl. cult. 17 July
2019, D. Cavalcanti & L. Daneu 834 (UFP).

Etymology:—It refers to the floral bracts color (Ferreira & Louzada Artigo 2).

Distribution and Habitat:—Cryptanthus vinosibracteatus 1is known from the Bahia State
(municipality of Itapetinga). It occurs in the phytogeographic domain of the Atlantic Forest,
at 308 m elevation in the vegetation type deciduous seasonal forest. It is terricolous and grows

on dense litter layer.
Phenology:—Flowering in cultivation in July.

Conservation status:—Cryptanthus vinosibracteatus is known only from the type locality
(one location) in a private area. Perhaps the species also occurs in municipality of Jequié,
however, the herbarium specimen (W.W. Thomas et al. 12599-CEPEC) could not be
accurately identified because it is sterile. Possibly the species can be suffering a decline in the
area of occupancy. Thus, this species is classified as Critically Endangered (CR) based on the
criterion B2 ab(ii).

Taxonomic affinities:—Cryptanthus vinosibracteatus is morphologically related to C. arelii

H. Luther and C. sp. due to the leaf blades color but C. vinosibracteatus differs from them by



164

the floral bracts 25-26 mm long (vs. 12.2-22.5 mm long), white-greenish on the base and
vinaceous on the apices (vs. white, cream or pale green). The information about
morphological characters of C. arelli was taken from Luther (1999) for comparison with C.

vinosibracteatus.

Specimens examined:—BRAZIL. Bahia: Itapetinga, Fazenda Santa Cruz, antiga
propriedade de Salvador, atualmente de Vardao, 308 m, 15°07°48.9”’S, 40°14°38.9”W, 19
March 2018, fl. cult. 17 July 2019, D. Cavalcanti & L. Daneu 834 (UFP).

36. Cryptanthus viridovinosus Leme, Rodriguésia 61(1): 33 (2010). [Fig. 3D].

Type:—BRAZIL. Bahia: Alagoinhas, near Icatu, ca. 80 m elev., September 2000, fl., S.
Linhares & R. Alves 678 (holotype: HB photo! [HB093258]).

Etymology:—It refers to the leaves color that are wine on basal portion and apple green on
the apical portion (Leme et al. 2010).

Distribution and Habitat:—Cryptanthus viridovinosus is only known from Bahia State
(municipality of Alagoinhas). It occurs in the area of transition between Atlantic Forest and
Caatinga, at 80 m elevation (Leme et al. 2010). It is terricolous and grows on sandy soils
partially shaded by forest to shruby semideciduous vegetation (Leme et al. 2010).
Phenology:—Flowering in nature in September.

Conservation status:—C. viridovinosus is known only from the type locality (one location).
According to Leme et al. (2010), the habitat is affected by sand extraction (Leme et al. 2010).
Possibly the species can be suffering a decline in the area of occupancy. Thus, the species is
classified as Critically Endangered (CR) based on the criterion B2 ab(ii).

Taxonomic affinities:—The information about reproductive characteres of C. viridovinosus
and about morphological characters of C. santateresinhensis were taken from Leme et al.
(2010) and Leme et al. (2020), respectively, for comparison between them. C. viridovinosus is
morphologically similar to C. santateresinhensis due to the short stem (<8 cm), leaf blades
lanceolate or narrowly elliptic and petals white with apices green or greenish but C.
viridovinosus differs from C. santateresinhensis by the flowers 40 mm long (vs. 44 mm long),
sepals 12-13 mm long (vs. 15 mm long), connate for 6-7 mm (vs. connate for 10 mm), lobes
oblong-elliptic (vs. ovate), petals 30-33 mm long (vs. 35 mm long).

Specimens examined:—BRAZIL. Bahia: Alagoinhas, near Icatu, ca. 80 m elev., September

2000, fl., S. Linhares & R. Alves 678 (HB).
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37. Cryptanthus walkerianus Leme & L.Kollmann, Phytotaxa 177(2): 83 (2014). [Figs. 3D,
5H-J, 28].

Type:—BRAZIL. Bahia: Camamu, at the border with Igrapiuna, Pinaré, old Fazenda
Bonsucesso, Reserva Florestal Novo Milénio, owner Ian Walker, 141 m elevation, 13°54°33”
S, 39°10°11” W, 06 June 2013, E. M. C. Leme, L.Kollmann & P.Lima. 8749 (holotype: RB
digital image! [RB 306140]; isotype: HB).

Etymology:—It is honor to Ian Walker that is an English geneticist owner of the reserve
where the specimen type was found (Leme et al. 2014).

Distribution and Habitat:—Cryptanthus walkerianus is only known from Bahia State
(municipality of Camamu, Itubera, Nilo Pecanha and Valenca). It occurs in the
phytogeographic domain of the Atlantic Forest, at 104 to 168 m elevation in the vegetation
type submontane tropical moist forest. It is terricolous and grows on dense litter layer of
clayey soil.

Phenology:—Flowering in nature in February, April, June, July and August and in cultivation
in April and May.

Conservation status:—C. walkerianus is known to four locations, one of which is located in
conservation unit: Reserva Florestal Novo Milénio. The extent of occurrence (EOQO) is
185.807 km? and the area of occupancy (AOO) is 16 km?. The species is located in the
Atlantic Forest that is severely fragmented and possibly the species can be suffering a decline
in the area of occupancy. Thus, this species is classified as Endangered (EN) based on the
criterion B2 ab(ii).

Taxonomic affinities:—C. walkeriarus is phylogenetically related to C. teretifolius Leme
and C. robsonianus Leme that together are included in the walkerianus clade (Ferreira et al.
Artigo 1). C. walkeriarus and C. teretifolius are similar due to the canaliculate petioles with
straight margins and petals white but C. walkeriarus differs from C. teretifolius by the floral
bracts of the staminate flower 26-32 mm long (vs. 21-22 mm long) and filaments of the
staminate flower 20 mm long (vs. 24-27 mm long). C. walkeriarus is also morphologically
similar to C. robsonianus due to the apical glomerule of the inflorescence to have many
flowers but C. walkeriarus differs from to C. robsonianus by the leaves petiolate (vs. leaves
sessile, contracted at base above the leaf sheaths).

Specimens examined:—BRAZIL. Bahia: Camamu, at the border with Igrapiuna, Pinaré, old
Fazenda Bonsucesso, Reserva Florestal Novo Milénio, owner Ian Walker, 141 m elevation,

13°54°33”S, 09°10°11” W, 06 June 2013, fl., E. M. C. Leme, L.Kollmann & P.Lima. 8749
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(RB, HB); Camamu, Reserva Floresta Novo Milénio, 168 m, 13°54°42”S, 39°10°18”W, 27
March 2018, fl. cult. 27 April 2018, fl., D. Cavalcanti & L. Daneu 884 (UFP); Camamu,
Reserva Floresta Novo Milénio, 168 m, 13°54°42”’S, 39°10°18”W, 27 March 2018, fl. cult. 08
May 2018, fl., D. Cavalcanti & L. Daneu 915 (UFP); Camamu: Pinar¢, Terr. lan Walker, 06
June 2013, fl., L. Kollmann, E. Leme & P. Lima 12762 (MBML); Ituberd/Grapiuna,
fragmento pacangg, 14 July 2007, fl., R. Valaddo & M.L. Guedes 747 (ALCB); Nilo Pecanha,
entrada ca. 4 Km da comunidade Quilombola de Jatimane na entrada para Ituberpa, fazenda
Outeiro do Chapéu, 104 m, 13°40°06S, 39°04°50”W, 15 June 2012, fl., L.P. Queiroz &
F.HF. Nascimento 15472 (HUEFS); Valenca: Estrada Valenc¢a-Guaibim, km 8 a E de
Valenga, 27 July 1981, fl., 4. M. de Carvalho & J. Gatti 825 (CEPEC, RB); Valenga: Ramal a
esquerda da Rodovia que liga Valenga a Guaibim, km 9, 12 August 1960, fl., L.4. Mattos
Silva, AM.V. de Carvalho & J.L. Hage 1046 (CEPEC); Valenca, Km 10 da Rod
Valenca/Guaibi, 22 February 1975, fl., T. S. Santos 2901 (US).

38. Cryptanthus warren-loosei Leme, Cryptanthus Soc. J. 8(2-3): 17 (1993). [Figs. 3D, 29].

Type:—BRAZIL. Bahia: Itaberaba-Lencois, BR 242, 11 January 1983, fl. cult. December
1992, fl., E. M. C. Leme, J. Kent & R. L. Frasier 481 (Holotype: HB image! [HB 73937],
isotype: RB image! [RB 324438])

Etymology:—It is honor to Warren Loose that is a member of the Cryptanthus Society (Leme
1993).

Distribution and Habitat:—Crypranthus warren-loosei is only known from Bahia State
(municipality of Conceigdo de Feira, Itaberaba, Len¢dis, Morro do Chapéu and Ruy Barbosa).
It occurs in the phytogeographic domain of the Caatinga, at 40 to 1067 m elevation. It is
terricolous and grows on closed forest formations in the Chapada Diamantina.
Phenology:—Flowering in nature in April, May, November and December and in cultivation
in December.

Conservation status:—C. warren-loosei is known to eight locations, however none of these
locations are included in a conservation unit. The extent of occurrence (EOO) is 10,501.345
km? and the the area of occupancy (AOQO) is 32 km?. Possibly the species can be suffering a
decline in the area of occupancy. Thus, the species is classified as Endangered (EN) based on

the criterion B2 ab(ii).
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Taxonomic affinities:—C. warren-loosei is phylogenetically related to C. boanovensis Leme
and C. crassifolius Leme that together are included in the warren-loosei clade (Ferreira et al.
Artigo 1). C. warren-loosei differs from C. boanovensis by the flowers 30-37 mm long (vs.
41-52 mm long), petals connate for 3—5 mm long (vs. 7-13 mm long), callosities appearing 3—
5.3 mm distant from the base (vs. 9-12 mm distant from the base), filaments 15.2-19.8 mm
long (vs. 25-28 mm long) and anther apices acute (vs. rounded). C. warren-loosei differs from
C. crassifolius by the abaxial surface of the leaf blades glabrous except on the base densely
lepidote (vs. entirely densely lepidote in the older leaves). In addition, C. warren-loosei is
morphologically similar to C. bahianus due to leaf blades linear triangular or narrowly
triangular but C. warren-loosei differs from C. bahianus by the ovary with 22-29 ovules per
locule in the perfect flowers (vs. 3—4 ovules per locule in the perfect flowers).

Specimens examined:—BRAZIL. Bahia: Conceicdo de Feira, Margem da Represa de
Bananeiras, 12°31'50"S, 39°03'33"W, 18 November 1981, fl., 4. M. de Carvalho et al. 566
(CEPEC, HUEFS, RB); Itaberaba-Lengois, BR 242, 11 January1983, fl. cult. December 1992,
fl., E. M. C. Leme, J. Kent & R. L. Frasier 481 (HB, RB); Morro do Chapéu, Estrada para o
buraco do Possidonio, 2016, fl. cult. 27 April 2018, fl., D. Cavalcanti & R. B. Louzada 901
(UFP); Morro do Chapéu, Estrada para o buraco do Possidonio, 2016, fl. cult. 23 May 2018,
fl., D. Cavalcanti & R. B. Louzada 895 (UFP); Morro do Chapéu, Seguindo em direcdo a
Irecé, pegar a estrada de chdo para carrasco atrds do Posto Sidel, depois de 2,1 km pegar
primeira bifurcagdo a esquerda, seguir ca. 1,5 km, antes do sitio Novo Horizonte, 11°30'03"S,
41°06'14"W, 08 April 2008, fl., C. 4. Bastos & C. Van den Berg 198 (HUEFS); Morro do
Chapéu, Fazenda Guariba, 1067 m, 11°2023"S, 41°04'37"W, 29 April 2011, fl., E. Melo et al.
9625 (HUEFS); Ruy Barbosa, Trilha para o Patio das Orquideas, 509 m, 12°18'07"S,
40°29'16"W, 13 November 2004, fl., L. P. Queiroz et al. 9793 (HUEFS); Ruy Barbosa,
Paraguacu, margem do Rio Agua Branca, 12°04'01"S, 40°33'48"W, 19 May 2001, fl., L. J.
Alves et al. 293 (ALCB, CEPEC); Morro Belo, Cachoeira/Bahia-Vale dos Rios Paraguacu e
Jacuipe, 40/120 m, 12°32'S, 39°05'W, December 1980, fl., Grupo Pedra do Cavalo 982
(CEPEC).

39. Cryptanthus zonatus (Vis.) Vis., Pl. Nuove Bromel.: 9. 1854. [Figs. 3D, 30].

Basionym:—Pholidophyllum zonatum Vis., Ind. Sem. Hort. Patav.: 4. 1847.
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Type:—BRAZIL. Pernambuco: Prov. Caruaru, fl. cult., 25 Jun 1972, E. Waras s.n. (neotype,
designated by Ramirez M. (1998: 223): HB image! [HB58090]).

Cryptanthus zonatus var. fuscus (Vis.), Fam. Bromel.: 76. 1856.
Cryptanthus zonatus var. viridis Beer, Fam. Bromel.: 76. 1856.
Cryptanthus fosterianus L.B.Sm., Bromeliad Soc. Bull 2: 63. 1952.

Type: Brazil, Pernambuco: Terrestrial, Serra Negra, near Paraiba boundary, altitude 350
meters, October 13, 1948, M. B. Foster 2431 (Holotype: US! [US 2057909-sheet 1; US
2057910-sheet 2])

Cryptanthus burle-marxii Leme, Cryptanthus Soc. J. 5(1): 12. 1990b.

Type: Brazil, state of Pernambuco, Gravata, August 1989, Roberto Burle Marx s.n., fl. cult.
E.M.C. Leme (Holotype: HB image! [HB 73716]; Isotype: RB).

Etymology:—It refers to the crossbars of lepidote trichomes on the leaf blade (Ramirez-

Morillo 1996).

Distribution and Habitat:—Cryptanthus zonatus is known from the Alagoas (Marechal
Deodoro, Paripueira and Sao Luis do Quintude), Paraiba (Mataraca), Pernambuco (Cabo de
Santo Agostinho, Gravata, Igarassu, Ipojuca, Jaqueira, Paulista, Quipapd, Recife and
Timbauba) and Rio Grande do Norte (municipality of Baia Formosa, Ceara-Mirim,
Maxaraguape, Natal and Nisia Floresta) States. It occurs in the phytogeographic domain of
the Atlantic Forest, at 14.5 to 681 m elevation. It is terricolous and grows on sandy soil of
closed forest of Restinga and on clay soil on semideciduous seasonal forest and Brejos de

Altitude.

Phenology:—Flowering in nature in February, March, April, May, July, August, September,
October, November and December and in cultivation in January, February, March, May, June,
August, September and October.

Fruiting in nature are in April and September.

Conservation status:—C. zonatus is known to 22 locations, eight of which are located in
conservation units: APA Bonfim-Guarairas, Estacdo Ecologica de Caetés, Parque da Cidade
Dom Nivaldo Monte, Parque Estadual das Dunas de Natal, RPPN Mata Estrela, RPPN Nossa
Senhora do Oiteiro de Maracaipe, RPPN Placas (O Sabid) and RPPN Serra do Contente. The
conservation status of C. zonatus was recently evaluated by Ferreira et al. (2021). The extent
of occurrence (EOO) is 32,036.834 km? and the area of occupancy (AOQO) is 116 km?
(Ferreira et al. 2021). Ferreira et al. (2021) indicate that the species is classified as

Endangered (EN) based on the criterion B2ab(iii), (iv) due to the occurrence area being
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severely fragmented, decline of the quality of its habitat and reduction in the number of

locations where it occurs.

Taxonomic affinities:—C. zonatus is phylogenetically close to C. dianae Leme and C.
reptans Leme & J.A.Siqueira that together form the zonatus clade (Ferreira ef al. Artigo 1). C.
zonatus 1is readily distinguished from other species from the region by the leaf blades with
crossbars of lepidote trichomes. However, there are individuals with leaf blades glabrous and
green. Thus, C. zonatus can be confused with C. dianae and C. reptans. These three species
are included in the C. zonatus (Vis.) Vis. complex by Ferreira & Louzada (2020) due to
overlapping of morphological characters between them. In the phylogenetic study (Ferreira et
al. Artigo 1), C. zonatus emerges as non-monophyletic. The authors recommend population
genetic studies to resolve this complex. Another name (Cryptanthus burle-marxii Leme) also
was included in the C. zonatus (Vis.) Vis. complex but it was recently synonymized in C.
zonatus by Ferreira et al. (2021b). We recommend population genetic studies to resolve the C.

zonatus (Vis.) Vis. complex.

Specimens examined:—BRAZIL. Alagoas: Marechal Deodoro, CESMAC, 09°71'03"S,
35°89'50"W, 15 July 2009, fl., N. R. Santos, M. V. Caju & L. M. Ledo 40 (MAC); Marechal
Deodoro, Dunas do Cavalo Russo, 18 September 2010, fl., Chagas-Mota 8607 (MAC);
Paripueira, RPPN Placas (O Sabia), 50 m, 09°26'17"S, 35°36'07"W, 01 October 2017, fl. cult.
22 August 2018, D. Cavalcanti & R. B. Louzada 907 (UFP); Sao Luis do Quintude, Serra da
Cachoeira, Fazenda Lagoa Vermelha, 150 m, 09°19'43"S, 35°40'16"W, 07 March 2016,
sterile, R. A. Pontes 1141 (UFRN); Sdo Luis do Quintude, Serra da Cachoeira, Fazenda Lagoa
Vermelha, 180 m, 09°19'48"S, 35°40'12"W, 07 March 2016, sterile, R. A. Pontes 1142
(UFRN). Bahia (cultivated): Salvador, Regido Metropolitana de Salvador, Cultivada, 05
September 2006, fl., 4. L. Cotias s.n. (ALCB 74917); Santa Terezinha, Reconcavo Sul,
Cultivada, 12°46'S, 39°31'W, 07 August 2002, fl., R. de O. Alves s.n. (ALCB 57938).
Paraiba: Mataraca, empresa mineradora Millenium Chemical do Brasil, December 2004, fl.,
R.A. Pontes & P.C. Gadelha Neto 224 (RB); Mataraca, Millennium Inorganic Chemicals
Mineragdo LTDA, 30 m, 06°30'59"S, 34°58"24"W, 25 August 2010, sterile, R. A. Pontes, J. R.
Lima & C. S. Silva 545 (JPB); Mataraca, empresa mineradora Layonel, December 2004, fl.,
R. A. Pontes & Gadelha Neto 325 (JPB); Mataraca, empresa mineradora Layonel, December
2004, fl., R. A. Pontes & Gadelha Neto 326 (JPB); Mataraca, Millennium Inorganic
Chemicals Mineracao LTDA, 06°29'37,02"S, 34°58'43,08'W, 04 October 2007, sterile, P. C.
Gadelha Neto, I. B. Lima, R. S. Lima & C. S. Silva 1850 (JPB); Mataraca, Mineradora Cristal,
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06°31'04"S, 34°58'04"W, 16 September 2015, sterile, D. Cavalcanti, T. Coutinho & I
Fernandes 779 (UFP); Mataraca, Mineradora Cristal, 06°31'04"S, 34°58'04"W, 16 September
2015, fl. cult. 12 March 2017, fl., D. Cavalcanti, T. Coutinho & I. Fernandes 917 (UFP);
Mataraca, empresa mineradora Layonel, December 2004, fl., R. A. Pontes & Gadelha Neto
201 (JPB). Pernambuco: Cabo de Santo Agostinho, Pontezinha, fabrica da polvora, 26 May
1994, fl., K. Porto s.n. (UFP 10131); Gravata, Jussara, 666 m, 08°17'51"S, 35°34'59"W, 25
March 2017, fl. cult. 23 May 2018, fl., F. Gomes-Silva et al. 292 (UFP); Gravata, RPPN
Serra do Contente, Trilha para o Mirante, 681 m, 08°15'50"S, 35°33'07"W, 14 August 2017,
D. Cavalcanti et al. 784 (UFP); Gravata, RPPN Serra do Contente, Trilha para o Mirante, 681
m, 08°15'50"S, 35°33'07"W, 03 July 2014, D. Cavalcanti & R. B. Louzada 728 (UFP);
Igarassu, Usina Sao José, Mata de Piedade, 07°50'18"S, 34°59'57"W, 2017, fl. cult. 21 June
2018, fl., D. Cavalcanti & R. B. Louzada 894 (UFP); Igarassu, Usina Sao José, Mata de
Piedade, 07°50'18"S, 34°59'57"W, fl. cult. 14 March 2014,fl., D. Cavalcanti & R. B. Louzada
897 (UFP); Igarassu, Usina Sao Jos¢, Mata de Piedade, 07°50'18"S, 34°59'57"W, 17 August
2011, fl., B. S. Amorim et al. 992 (UFP); Igarassu, matas do Engenho Piedade, 27 August
1998, fl., G. Martinelli et al. 15101 (RB); Ipojuca, Engenho Canto, 08°31'42.1"S,
35°01'13.30"W, 12 March 2015, fl., JA. Siqueira-Filho & E.D.S. Almeida 3320 (HURB);
Ipojuca, Mata do Cupe, 08°26'28"S, 34°59'33"W, fl. cult. 25 October 2017, fl., R. B. Louzada
208 (UFP); Ipojuca, Mata do Cupe, 08°2628"S, 34°59'33"W, 03 October 2014, fl., D.
Cavalcanti et al. 764 (UFP); Ipojuca, Mata do Cupe, 08°26'28"S, 34°59'33"W, 03 October
2014, fl. cult. 30 June 2016, fl., D. Cavalcanti et al. 916 (IPA); Ipojuca, RPPN Nossa Senhora
do Oiteiro de Maracaipe, Mata do Oiteiro, 14,5 m, 08°31'11,5"S, 35°01'12,2"W, 04 August
2007, fl., M. Sobral Leite, J. B. Oliveira & T. L. Nadia 407 (UFP, IPA); Ipojuca, Mata do
Outeiro de Maracaipe, Area fora da RPPN, 08°31'48"S, 35°01'05"W, 13 October 2014, fl., D.
Cavalcanti & J. Oliveira-Junior 765 (UFP); Jaqueira, Usina Catende, Engenho flor do
Bosque, 08°44'04"S, 35°46'15"W, 18 April 2004, fl., J. A. Siqueira-Filho 1429 (UFP,
HURB); Quipapé, Engenho Brejinho, 15 September 1972, fl., I. Pontual 72-1230 (PEUFR);
Recife, Dois Irmaos, prox. Cha do Visgueiro Grande, 02 November 1954, fl., A. Lima 54-
1920 (IPA, US); Recife, Proveniente das matas de dgua mineral em Gravata, 15 May 1995,
fl., L. P. Félix 7144 (HST); Timbauba, Engenho Xix4, 22 February 2016, fl., M. L. Bazante et
al. 529 (UFP); [without precise location], Serra Negra near Paraiba boundary, 13 October
1948, fl. cult. 29 September 1952, fl., M. B. Foster 2431(US); [without precise location], 09
July 1981, fl., G. Martinelli 7623 (RB). Rio Grande do Norte: Baia Formosa, Reserva
Particular do Patrimdnio Natural (RPPN) Mata Estrela, trilha do Pagdo, 60 m, 06°23'43"S,
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35°00'50"W, 18 May 2015, fl., J. L. Costa-Lima et al. 2170 (UFRN); Baia Formosa, RPPN
Mata Estrela, Dunas ao norte da estrada para Baia Formosa, 25 m, 06°37'79"S, 35°01'19"W,
07 September 2015, fl. and fr., G. S. Garcia & L. M. G. Gongalvez 20 (UFRN, RB); Baia
Formosa, Mata Estrela, Trilha do pau ferro, 10 March 2013, fl., R. E. C. Magalhdes 18
(UFRN); Baia Formosa, Mata Estrela, Trilha do Pagdo, 14 April 2013, fl., R. E. C. Magalhdes
200 (UFRN); Baia Formosa, Mata Estrela, 50 m, 06°22'40"S, 35°01'22"W, 09 March 2012,
fl., W. M. B. Sao-Mateus et al. 101(UFRN); Baia Formosa, RPPN Mata Estrela, trilha da
gameleira, 06°22'40"S, 35°01'22"W, 29 August 2014, fl. cult. 22 February 2017, fl., D.
Cavalcanti & R. B. Louzada 763 (UFP); Baia Formosa [Tibau do Sul], Mata Estrela, 10 July
2004, fl. cult. 08 May 20006, fl., N. T. Lima 35928 (JPB); Baia Formosa, Mata Estrela, 100 m,
06°25'27"S, 34°59'19"W, August 1998, fl. cult. 20 May 2013, fl., G. Martinelli 15079 (RB);
Baia Formosa, Mata Estrela, G. Martinelli 15081, fl. cult. 15 February 2008, fl., N.
Vasconcellos 15 (RB); Ceard-Mirim, Area do empreendimento Dunas de Mirit, 33 m,
05°31'57"S, 35°15'41"W, 11 February 2016, sterile, E. O. Moura & P. B. C. S. Moura 527
(UFRN); Ceara-Mirim, Area do empreendimento Dunas de Miria, 28 m, 05°31'52"S,
35°15'47"W, 11 February 2016, sterile, E. O. Moura & P. B. C. S. Moura 528 (UFRN);
Maxaranguape, Mancha de floresta prox. BR 101, 35 m, 05°28'07"S, 35°19'43"W, 24 April
2016, fl.,, G. S. Garcia & L. M. G. Gongalves 146 (UFRN); Maxaranguape, Mancha de
floresta prox. BR 101, 35 m, 05°28'07"S, 35°19'43"W, 03 October 2017, fl. cult. 07 February
2018, fl., D. Cavalcanti, F. M. Guedes & G. S. Garcia 896 (UFP); Maxaranguape, Mancha de
floresta prox. BR 101, 35 m, 05°28'07"S, 35°19'43"W, 03 October 2017, fl. cult. 23 February
2018, fl., D. Cavalcanti; F. M. Guedes & G. S. Garcia 918 (UFP); Natal, Parque da Cidade
Dom Nivaldo Monte, trilha Pau Brasil, 68 m, 05°50'57"S, 35°13'46"W, 02 May 2015, sterile,
A. A. Roque, P. L. Costa & A. W. Vitorino 1571 (UFRN); Natal, Parque da Cidade Dom
Nivaldo Monte, 68 m, 05°50'57"S, 35°13'46"W, 30 April 2016, fl., 4. A. Roque 1792(UFRN);
Natal, Parque da Cidade Dom Nivaldo Monte, depois do ponto de descango, entrada a
esquerda, 05°50'57"S, 35°13'46"W, 28 August 2017, fl. cult. 09 March 2017, fl., D.
Cavalcanti & R. B. Louzada 758 (UFP); Natal, Parque Estadual das Dunas, Trilha do
Visconde, subida do morro, 06 May 2006, fl., R. T. Queiroz & A. M. Marinho 792 (UFRN);
Natal, Parque das Dunas, Trilha Perobinhas, 65 m, 05°51'39"S, 35°11'05"W, 16 August 2012,
sterile, A. S. M. Medeiros, E. Tomaz & R. E. C. Magalhdes 9 (UFRN); Natal, Parque das
Dunas, trilha da Peroba, 20 April 2012, fl. and fr., A. S. M. Medeiros; E. Tomaz & R. E. C.
Magalhdes s.n. (UFRN 14841); Natal, Parque das Dunas, Trilha do Parque, 64 m,
05°48'35"S, 35°11'12"W, 06 May 2011, fl., L. M. Versieux 511 (UFRN); Natal, Trilha da
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Geologia, 09 April 2012, sterile, L. M. Versieux 519 (UFRN); Natal, Pitimbu, Terreno da
Ecocil, vizinho ao Parque da Cidade, Sunset Boulevard, 46 m, 05°51'34"S, 35°23'26"W, 14
December 2016, sterile, L. M. Versieux et al. 874 (UFRN); Natal, mata umida litoranea duna
de natal-RN, material em cultivo em Pacoti-CE, 14 January 1995, fl., L. Félix s.n. (EAC
21842); Natal, exotica de Natal-RN, material cultivado no Ceara, Pacoti, Sitio Olho d’Agua
dos Tangaras, sede, 27 May 1995, fl., L. W. Lima-Verde s.n. (EAC 22992); Nisea Floresta,
APA Bonfim-Guarairas, prox. Lago Azul, 35 m, 05°59'35"S, 35°11'53"W, 13 April 2016, fl.,
G. S. Garcia, J. C. Corréa & L. M. G. Gongalves 135 (UFRN). [without precise location],
cult. Montreal Bot. Gard., 11 May 1905, sterile, J. Roehrs 1719-55 (US).

Excluded taxon

Cryptanthus bivittatus (Hook.) Regel, Gartenflora 14: 2 (1865).

Basionym:—Billbergia bivittata Hook., Bot. Mag. 17: t. 5270. 1861.

Billbergia bivittata var luddemannii Baker, Handb. Bromel.: 16. 1889.

Notes:—There is no indication of the nomenclature type (Hooker 1861). The author indicates
that the species is native of South America but he doesn't know in which country the species
was found. There is also no occurrence information in Regel (1865). Posteriorly, Baker
(1889) described a variety based on the drawing of Professor Morren’s of a plant cultivated in
Kew that was introduced by Linden from Porto Seguro, but there is no indication of the
exsiccate. There is a material in Kew herbarium indicated as holotype (K 000322188) and it
was identified as Cryptanthus bivittatus by Ramirez-Morillo, but, there is no information
about the collection location and collector in the sample. Thus, because the place of

occurrence is imprecise, we decided not to include this species in the study.
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FIGURE 1. Distribution map of the genus Cryptanthus in South America showing the

Northeastern region from Brazil in grey.
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FIGURE 2. Geographical distribution of Cryptanthus species from Northeastern Brazil. A.
Cryptanthus alagoanus, C. apiculatantherus, C. arelii, C. argyrophyllus and C. bahianus; B.
C. beuckeri, C. bibarrensis and C. boanovensis; C. C. brevibracteatus, C. cinereus, C.
colnagoi, C. crassifolius and C. cruzalmensis; D. C. diamantinensis, C. dianae, C. sp., C.

felixii and C. ilhanus.
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FIGURE 3. Geographical distribution of Cryptanthus species from Northeastern Brazil. A.
Cryptanthus lacerdae (without precise locality), C. [yman-smithii, C. osiris (without precise
locality), C. pickelii and C. pirambuensis;, B. C. pseudopetiolatus, C. reisii, C. reptans, C.
robsonianus and C. ruthiae; C. C. santateresinhensis, C. seidelianus, C. sergipensis, C.
teretifolius and C. ubairensis; D. C. vexatus, C.vinosibracteatus, C. viridovinosus, C.

walkerianus, C. warren-loosei and C. zonatus.
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FIGURE 4. Species of Cryptanthus. A-B. Cryptanthus alagoanus (D. Cavalcanti et al. 906).
A. Leaf blade linear-oblanceolate. B. Staminate flower evidencing the epigynous tube. C-D.
Cryptanthus apiculatantherus (E. M. Almeida 3246). C. Leaf blade linear triangular. D.
Anther apiculate. E. Cryptanthus arelii (R.L.Frasier, E.M.C. Leme & J. Kent s.n.) - Leaf blade
lanceolate. F. Cryptanthus argyrophyllus (E. Leme 4872)- Leaf blade oblanceolate. G-J.
Cryptanthus bahianus. G. Floral bract of the staminate flower. H. Petals obtuse and stamens.
I. Anther emarginate. J. Ovary. K-M. Cryptanthus beuckeri (D. Cavalcanti et al. 726). K.
Leaf with petiole. L. Portion of the adaxial surface of the canaliculate petiole with revolute
margins. M. Portion of the abaxial surface of the canaliculate petiole with revolute margins.
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FIGURE 5. Species of Cryptanthus. A. Cryptanthus boanovensis (D. Cavalcanti & L. Daneu
838) - Petals acute and stamens. B. Cryptanthus colnagoi (E. Colnalgo s.n.) - abaxial surface
of the leaf blade with revolute margins. C. Cryptanthus diamantinensis (E. Leme 3812) - Plant
short caulescent. D. Cryptanthus lacerdae (E.M.C. Leme 200) - adaxial surface of the leaf
blade with three longitudinal lines of lepidote trichomes. E. Cryptanthus osiris (Amanda et
Michael Bleher 125) - sepals connate for 2 mm long. F. Cryptanthus sergipensis (D.
Cavalcanti & N. Souza 902) - ovary. G. Cryptanthus ubairensis (T. R. Soderstrom 2175) -
Plants long caulescent. H-J. Cryptanthus walkerianus (D. Cavalcanti & L. Dane 884). H. Leaf
with petiole. I. Portion of the abaxial surface of the canaliculate petiole with revolute margins.
J. Portion of the adaxial surface of the canaliculate petiole with revolute margins.
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FIGURE 6. Cryptanthus alagoanus Leme & J.A.Siqueira. A. Habitat - Atlantic Forest
(semideciduous seasonal forest). B. Population in nature. C. Individual. D. Leaf sheath
(abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G. Leaf (adaxial
surface). H. Inflorescence. 1. Lateral glomerule of the inflorescence. J. Floral bract of
staminate flower. K. Floral bract of perfect flower. L. Staminate flower. M. Perfect flower. N.
Anther.
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FIGURE 7. Cryptanthus apiculatantherus D.M.C. Ferreira, E.M. Almeida & Louzada. A.
Population in nature (Photo: E. Mendonga). B. Individual. C. Leaf sheath (abaxial surface). D.
Leaf sheath (adaxial surface). E. Leaf (abaxial surface). F. Leaf (adaxial surface). G-H.
Inflorescence. 1. Lateral glomerule of the inflorescence. J. Bract of staminate flower. K. Bract
of perfect flower. L. Staminate flower. M. Perfect flower. N. Detail of two conspicuous
callosities. O. Anther apiculate. P. Fruits. O. Seed.
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FIGURE 8. Cryptanthus bahianus L.B.Sm. A. Habitat - Brejo de altitude (Photo: E.
Mendonga). B. Population in nature (Photo: E. Mendonga). C. Individual. D. Leaf sheath
(abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G. Leaf (adaxial
surface). H-1. Inflorescence. J. Apical gloremule of the inflorescence. K. Lateral glomerule of
the inflorescence. L. Floral bract of staminate flower. M. Staminate flower. N. Anther. O.
Perfect flower. P. Ovary of perfect flower. Q. Fruit. R. Seeds.
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FIGURE 9. Cryptanthus beuckeri E. Morren. A. Habitat - Atlantic Forest (Lowland Tropical
Moist Forest). B. individual in nature. C. Leaf sheath (abaxial surface). D. Leaf sheath
(adaxial surface). E. Inflorescence. F. Sepal lobe. G. Anther.
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FIGURE 10. Cryptanthus boanovensis Leme. A. Habitat - transition area between Atlantic
Forest and Caatinga with vegetation type called as Mata de Cip6. B. Population in nature. C.
Individual. D. Leaf sheath (abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial
surface). G. Leaf (adaxial surface). H. Top view of the rosette showing the inflorescence. I.
Lateral glomerule of the inflorescence. J. Staminate flower. K. Bract of perfect flower. L.
Perfect flower. M. Sepal lobe. N. Anther.
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FIGURE 11. Cryptanthus brevibracteatus D.M.C. Ferreira & Louzada. A. Habitat - transition
area between Atlantic Forest and Caatinga with vegetation type called as Mata de Cip6. B.
Population in nature. C. Individual. D. Leaf sheath (abaxial surface). E. Leaf sheath (adaxial
surface). F. Leaf (abaxial surface). G. Leaf (adaxial surface). H. Inflorescence. I. Bract of
staminate flower. J. Staminate flower K. Bract of perfect flower. L. Perfect flower.
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FIGURE 12. Cryptanthus cinereus D. M. C. Ferreira & Louzada. A. Habitat - Atlantic Forest
(rocky outcrop). B. Individual. C. Leaf sheath (abaxial surface). D. Leaf sheath (adaxial
surface). E. Leaf (abaxial surface). F. Leaf (adaxial surface). G. Top view of the rosette
showing the inflorescence. H. Apical glomerule of the inflorescence. I. Bract of staminate
flower. J. Staminate flower. K. Anther. L. Fruits. M. Seed.



189

FIGURE 13. Cryptanthus crassifolius Leme. A. Habitat - Caatinga (rock outcrops along of
the Mato Grosso river valley). B. Population in nature. C. Leaf sheath (abaxial surface). D.
Leaf sheath (adaxial surface). E. Leaf (abaxial surface). F. Leaf (adaxial surface). G. Top
view of the rosette showing the inflorescence. H. Lateral glomerule of the inflorescence. 1.
Staminate flower. J. Perfect flower. K. Anther.
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FIGURE 14. Cryptanthus cruzalmensis Leme & E.H.Souza. A. Individual. B. Leaf sheath
(abaxial surface). C. Leaf sheath (adaxial surface). D. Leaf (abaxial surface). E. Leaf (adaxial
surface).
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FIGURE 15. Cryptanthus dianae Leme. A. Habitat - (Atlantic Forest) Submontane Tropical
Moist Forest). B. Population in nature. C. Individual. D. Leaf sheath (abaxial surface). E. Leaf
sheath (adaxial surface). F. Leaf blades (adaxial surface). G. Inflorescence. H. Lateral
glomerule of the inflorescence. I. Staminate flower. J. Perfect flower. K. Anther.
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FIGURE 16. Cryptanthus sp. A. Population in nature (Photo: E. Mendonga). B. Individual in
nature (Photo: E. Mendonga). C. Leaf sheath (abaxial surface). D. Leaf sheath (adaxial
surface). E. Leaf (abaxial surface). F. Leaf (adaxial surface). G. Top view of the rosette
showing the inflorescence (Photo: E. Mendonga). H. Bract of staminate flower. 1. Staminate
flower.
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FIGURE 17. Cryptanthus felixii J.A.Siqueira & Leme. A. Individual. B. Leaf sheath (abaxial
surface). C. Leaf sheath (adaxial surface). D. Leaf (abaxial surface). E. Leaf (adaxial surface).
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FIGURE 18. Cryptanthus pickelii L.B.Sm.. A. Habitat - Atlatinc Forest (semideciduous
seasonal forest). B. Population in nature. C. Individual. D. Leaf sheath (abaxial surface). E.
Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G. Leaf (adaxial surface). H-I.
Inflorescence. J. Apical glomerule of the inflorescence. K. Lateral glomerule of the

inflorescence. L. Bract of staminate flower. M. Staminate flower. N. Bract of perfect flower.
O. Perfect flower. P. Anther. Q. Fruit. R. Seed.
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FIGURE 19. Cryptanthus pirambuensis D.M.C. Ferreira & Louzada. A. Habitat - Atlatinc
Forest (semideciduous seasonal forest). B. Individual in nature. C. Individual. D. Leaf sheath
(abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G. Leaf (adaxial
surface). H. Inflorescence. 1. Apical glomerule of the inflorescence. J. Lateral glomerule of
the inflorescence. K. Bract of staminate flower. L. Staminate flower. M. Bract of perfect
flower. N. Perfect flower. O. Sepal lobe. P-Q. Anther.
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FIGURE 20. Cryptanthus pseudopetiolatus Philcox. A. Habitat - Atlantic Forest (Lowland
Tropical Moist Forest). B. Population in nature. C. Individual. D. Leaf sheath (abaxial
surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G. Leaf (adaxial surface).
H. Inflorescence. I. Lateral glomerule of the inflorescence. J. Staminate flower. K. Floral
bract of staminate flower (abaxial surface). L. Floral bract of staminate flower (adaxial
surface).



197

T

FIGURE 21. Cryptanthus reisii Leme. A. Population in nature (Photo: L. Daneu). B.
Individual. C. Plant in longitudinal section showing the rachis, stem and rhizome. D. Leaf
sheath (abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G. Leaf
(adaxial surface). H. Inflorescence. 1. Lateral glomerule of the inflorescence. J. Bract of
staminate flower. K. Staminate flower. L. Bract of perfect flower. M. Perfect flower. N.
Anther apex rouded. O. Anther apex emarginate.
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FIGURE 22. Cryptanthus reptans Leme & J.A.Siqueira. A. Population in nature. B.
Individual. C. Individual. D. Leaf sheath (abaxial surface). E. Leaf sheath (adaxial surface). F.
Leaf (abaxial surface). G. Leaf (adaxial surface). H. Inflorescence. 1. Floral bract of staminate
flower. J. Staminate flower. K. Sepal lobe. L. Anther.
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FIGURE 23. Cryptanthus robsonianus Leme. A. Habitat - Atlantic Forest (Restinga Forest).
B. Individual in nature with adaxial surface of the leaf blades with crossbars of lepidote
trichomes. C. Individual. D. Inflorescence. E. Lateral glomerule of the inflorescence. F. Bract
of staminate flower. G. Staminate flower. H. Perfect flower. 1. Sepal lobe. J. Anther. K. Fruits.
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FIGURE 24. Cryptanthus ruthiae Philcox. A. Individual in nature (Photo: G. Alves). B.
Individual. C. Leaf sheath (abaxial surface). D. Leaf sheath (adaxial surface). E. Leaf (abaxial
surface). F. Leaf (adaxial surface). G. Inflorescence. H. Apical glomerule of the inflorescence.
I. Lateral glomerule of the inflorescence. J. Bract of staminate flower. K. Staminate flower. L.
Bract of perfect flower. M. Perfect flower.
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FIGURE 25. Cryptanthus sergipensis 1.Ramirez. A. Habitat - Atlantic Forest (Restinga
Forest). B. Population in nature. C. Individual. D. Leaf sheath (abaxial surface). E. Leaf
sheath (adaxial surface). F. Leaf (abaxial surface). G. Leaf (adaxial surface). H-I.
Inflorescence. J. Apical glomerule of the inflorescence. K. Portion of the rachis. L. Lateral
glomerule of the inflorescence. M. Floral bract of staminate flower. N. Staminate flower. O.
Floral bract of perfect flower. P. Perfect flower. Q. Anther. R. Ovary of perfect flower. S.
Fruit.
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FIGURE 26. Cryptanthus teretifolius Leme. A. Habitat - Atlantic Forest (Submontane
Tropical Moist Forest). B. Individual in nature. C. Leaf sheath (abaxial surface). D. Leaf
sheath (abaxial surface). E. Leaf (adaxial surface). F. Leaf (adaxial surface). G. Inflorescence.
H. Inflorescence in longitudinal section showing the rachis. 1. Floral bract of staminate flower.
J. Anther. K. Staminate flower.



203

FIGURE 27. A-B. Cryptanthus vexatus Leme. A. Population in nature. B. Individual in
nature. C-K. Cryptanthus vinosibracteatus D.M.C. Ferreira & Louzada. C. Individual. D.
Leaf sheath (abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G.
Leaf (adaxial surface). H. Inflorescence. 1. Floral bract of staminate flower (abaxial surface).
J. Floral bract of staminate flower (adaxial surface). K. Staminate flower.



204

FIGURE 28. Cryptanthus walkerianus Leme & L.Kollmann. A. Habitat - Atlantic Forest
(Submontane Tropical Moist Forest). B. Individuals in nature. C. Individual. D. Leaf sheath
(abaxial surface). E. Leaf sheath (adaxial surface). F. Leaf (abaxial surface). G. Inflorescence.
H. Lateral glomerule of the inflorescence. 1. Anther. J. Floral bract of staminate flower. K.
Staminate flower. L. Floral bract of perfect flower. M. Perfect flower.
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FIGURE 29. Cryptanthus warren-loosei Leme. A. Population in nature (Photo: R. Valentin).
B. Individual. C. Leaf sheath (abaxial surface). D. Leaf sheath (adaxial surface). E. Leaf
(abaxial surface). F. Leaf (adaxial surface). G. Inflorescence. H. Floral bract of staminate
flower. I. Staminate flower. K. Staminate flower. J. Floral bract of perfect flower. K. Perfect
flower. L. Sepal lobe. M. Anther.
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FIGURE 30. Cryptanthus zonatus (Vis.) Vis.. A-C. Population in nature. D. Individual. E.
Leaf sheath (abaxial surface). F. Leaf sheath (adaxial surface). G. Leaf (abaxial surface). H.
Leaf (adaxial surface of the leaf blades with crossbars of lepidote trichomes). I-J.
Inflorescence. K. Lateral glomerule of the inflorescence. L. Floral bract of staminate flower.
M. Staminate flower. N. Floral bract of perfect flower. O. Perfect flower. P-Q. Anther. R.
Fruit. S. Seeds.
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CRYPTANTHUS

Débora Maria Cavalcanti Ferreira & Rafael Batista Louzada

Cryptanthus Otto & A. Dietr.

Ervas terricolas ou rupicolas, propagag¢ao por rizomas, estoldes ou brotos axilares. Caules
eretos ou decumbentes, curtos ou longos. Bainhas foliares muito amplamente ovadas, ovadas
ou largamente ovada, aculeadas; laminas foliares linear-oblanceoladas, oblanceoladas,
lanceoladas, estreito-elipticas, linear-triangulares, estreitamente triangulares, deltoides, ovadas
ou amplamente ovadas, mais largas na base, levemente estreitas na base (nas folhas mais
desenvolvidas) ou estreitas na base (nas folhas mais desenvolvidas), verdes, verdes e rdseas,
verdes com base avermelhadas, roseas, avermelhadas, ou marrons, face abaxial densamente
lepidota, face adaxial glabra, glabra com base e apice densamente lepidoto, glabra com base
densamente lepidota, glabra com apice densamente lepidoto, ou com faixas transversais de
tricomas lepidotos, margens levemente onduladas ou onduladas, aculeadas, apices
acuminados ou caudados. Inflorescéncia em espiga de glomérulos, com flores estaminadas e
perfeitas; bracteas primarias folidceas, similares as folhas, linear-triangulares, triangulares,
lanceoladas, oblanceoladas, deltdides, estreitamente triangulares, ovadas ou estreito-elipticas,
face abaxial densamente lepidota, face adaxial glabra, glabra com base esparsamente lepidota,
densamente lepidota, ou com faixas transversais de tricomas lepidotos, margens onduladas ou
levemente onduladas, aculeadas, apices acuminados ou caudados; bracteas florais ovadas,
ovadas-cimbiformes, lanceoladas-cimbiformes, oblongas-cimbiformes, elipticas-cimbiformes,
ou estreitamente triangulares-carinadas, alvas na base e marrons no apice, alvas na base e
verdes no 4pice, marrons, castanhas com bases esverdeadas-hialinas, verde-amarronzadas,
verdes, roseas, ou verdes com bases roseas; sépalas parcialmente conadas, lobos ovados,
elipticos, lanceolados, ou estreitamente elipticos-ovados, apices mucrunados ou acuminados-
caudados; pétalas oblanceoladas ou estreitamente subespatuladas, apices agudos ou
arredondados tornando-se emarginado na antese, arredondados, mucrunulados, subagudos a
obtusos, ou obtusos, parcialmente conadas, alvas, com 2 calosidades conspicuas ou
inconspicuas; estames 6, 3 antesépalos, 3 antepétalos, alvos, anteras com deiscéncia
longitudinal; estiletes e estigmas rudimentares nas flores estaminadas e desenvolvidos nas

flores perfeitas; ovarios com tubo epiginico, placentacao axial. Frutos bagas, alvos, alvos com
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apices verdes, alvos com 4pices vermelhos, ou alvos com d&pices verde-avermelhados.

Sementes assimétricas.

Cryptanthus ¢ um género endémico do Brasil onde ocorre nas regides nordeste e
sudeste, desde o Rio Grande do Norte até o Rio de Janeiro, em areas de Floresta Atlantica e
Caatinga (Leme et al. 2017). Estudos filogenéticos indicam que Cryptanthus ¢ polifilético
(Silvestro et al. 2013; Louzada et al. 2014; Cruz et al. 2017; Leme et al. 2017), e assim, o
ultimo estudo realizado por Leme et al. (2017) faz a re-circunscri¢gdo do género para torna-lo
monofilético. Parte das espécies do género foi segregada e inserida em trés diferentes
géneros: Hoplocryptanthus (Mez) Leme, S. Heller & Zizka, Forzzaea Leme, S. Heller &
Zizka e Rokautskyia Leme, S. Heller & Zizka (Leme et al. 2017). Portanto, atualmente sao
reconhecidas ca. 60 espécies para Cryptanthus que apresentam como sinapomorfia a
andromonoicia (Leme et al. 2017; Leme et al. 2020; Ferreira & Louzada 2020). Seis espécies
do género sdo registradas em Alagoas, onde estdo distribuidas na Floresta Atlantica, com
excecao de Cryptanthus bahianus L. B. Sm. que ocorre na Caatinga. Cryptanthus zonatus
(Vis.) Vis. ¢ a unica espécie encontrada em Alagoas que esta indicada como ameagada de

extingdo pelo Livro Vermelho da Flora do Brasil (Forzza et al. 2013).
Chave para as espécies de Cryptanthus ocorrentes em Alagoas
1. Laminas foliares mais 1argas Na Dase .........cceecueeriiieiiiiieiiieiiecee ettt 2

2. Caules 4,5-8,2 cm de compr.; bainhas foliares 0,9-2,3 x 1,5-2,3 cm, face adaxial das

bracteas primarias glabra...........cccoocievieiiieiieiieeee e Cryptanthus bahianus 2

2. Caules 18,245 cm de compr.; bainhas foliares 2,8-3,5 x 4,4-6 cm, face adaxial das

bracteas primarias densamente lepidota ..........cceeeeveeeiieeeiieeccieesiieeee, Cryptanthus cinereus 3
1. Laminas foliares estreitas ou levemente estreitas Na base.........ccevcveeviiereieeiieenieecieenieeieeeee. 3
3. OVArio 15-20 Mm d€ COMPT....c.eieruiieiieiiieiieiie ettt Cryptanthus felixii 5
3. OVArio 6-12 MM A€ COMPT.....eoiuiiiiiiiiieiieriie et eette ettt ettt e e beesteeeteesaeeesbeessaesnseesseesnseesnas 4

4. Laminas foliares linear-triangulares, estreitamente triangulares ou deltoides ...........c..c........

.............................................................................................................. Cryptanthus bahianus 2
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4. Laminas foliares estreito-elipticas, lanceoladas, oblanceoladas, ovadas ou muito

AMPIAMENLE OVAAAS. ...c..eetiiiiiitiete ettt ettt b ettt be et et esbe et eanens 5

5. Laminas foliares predominantemente linear-oblanceoladas ou lanceoladas (algumas

ESIIEILO-CIIPLICAS)..erevieeiiiieeiie ettt et e e e Cryptanthus alagoanus 1

5. Laminas foliares predominantemente estreito-elipticas (algumas lanceoladas,

oblanceoladas, ovadas ou muito amplamente ovadas) ..........cceeeeueeeriieeriiieeniie e 6

6. Laminas foliares com face adaxial densamente lepidota, glabra com base densamente

lepidota, ou completamente glabras ...........cccccvveeviieeiiieniieeeee e Cryptanthus dianae 4

6. Laminas foliares com face adaxial com faixas transversais de tricomas lepidotos, glabra

com apice densamente lepidoto, ou completamente glabras................... Cryptanthus zonatus 6

1. Cryptanthus alagoanus Leme & J. A. Siqueira, Selbyana 22(2): 151. 2001.

Fig. 1A.

Ervas terricolas, propagacao por estoldes ou brotos axilares. Caules 4,5 cm de compr., eretos
ou decumbentes. Bainhas foliares 2,7-5 x 1,9-3,1 cm, ovadas ou amplamente ovadas, actleos
0,1-0,3 mm de compr., 0,1-1 mm distantes; laminas foliares 50,2-53 x 1,5-4,7 cm, linear-
oblanceolada, oblanceoladas (predominante) ou estreito-elipticas, estreitas na base, verdes,
face adaxial glabra com base e 4pice densamente lepidoto, margens levemente onduladas,
actleos 0,2—0,5 mm de compr. 0,2-3 mm distantes, dpices acuminados. Inflorescéncia com
ca. 6 glomérulos laterais; raques 1,5 cm de compr; bracteas primarias ca. 6 em nimero, 2—
42,3 x 1-4,4 cm, oblanceoladas, lanceoladas ou triangulares, face adaxial glabra com base
esparsamente lepidota, margens onduladas, aculeos 0,2-0,3 mm compr. 0,2-2,3 mm distantes,
apices acuminados; bracteas florais 23—47,2 x 7,5-22,1 mm, ovadas, ovadas-cimbiformes ou
lanceoladas-cimbiformes, alvas na base e marrons no apice. Flores 43—58 mm compr; sépalas
20-23,3 mm compr, conadas por 8,3—10,3 mm, lobos 11-13,7 x 4-5 mm, lanceolados ou
ovados, apices mucronados; pétalas 31,3—40 x 4,2-6,3 mm, oblanceoladas, apices agudos ou
arredondados tornando-se emarginado na antese, conadas por 11,5-16,7 mm, com 2
calosidades inconspicuas ou conspicuas; filetes 22,5-30 mm compr., anteras 5,7-8,5 mm
compr; estigmas 5-5,5 mm compr; ovarios 7-12 mm x 4,7-6,3 mm; tubo epiginico 4,5-9,3

mm de compr.
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Material examinado: Paripueira, RPPN Placas (O Sabia), 01/X/2017, (fl. em cultivo em
18/VII/2018), D. Cavalcanti et al. 906, UFP. Paripueira, RPPN Sabia, 29/VIII/2009, (fr.),
Chagas-Mota & V.G. Ramalho 5258, MAC. Paripueira, RPPN Placas, 11/1/2010, (fl.), R. P.
Lyra-Lemos 12861, MAC.

Cryptanthus alagoanus ocorre nos estados da Paraiba, Pernambuco, Alagoas e Sergipe, em
areas sombreadas de Floresta Atlantica. Para o estado de Alagoas, a espécie sO € registrada
para o municipio de Paripueira. Cryptanthus alagoanus ¢é morfologicamente similar a
Cryptanthus zonatus (Vis.) Vis. pelo formato das laminas foliares, porém, diferencia-se pelas

folhas serem predominantemente oblanceoladas.

2. Cryptanthus bahianus L. B. Sm., Arq. Bot. Estado Sao Paulo n. ser. 1: 106. 1944.
Fig. 1B.

Ervas terricolas ou rupicolas, propagagdo por brotos axilares. Caules 4,5-8,2 cm de compr.,
eretos ou decumbentes. Bainhas foliares 0,9-2,3 x 1,5-2,3 cm, amplamente ovadas, actleos
0,4-0,5 mm de compr., 0,2-1 mm distantes; laminas foliares 1,4-24,1 x 0,8—1,5 cm, linear-
triangulares, estreitamente triangulares ou deltdides, levemente estreitas na base ou mais
largas na base, verdes ou marrons, face adaxial glabra, margens levemente onduladas, actleos
0,5-1,5 mm de compr., 1,54 mm distantes, apices acuminados; Inflorescéncias com 5
glomérulos laterais; raques 0,5-0,9 cm de compr.; bracteas primarias 6 em nimero, 1,1-20,8
x 0,5-1,2 cm, linear-triangulares, estreitamente triangulares ou triangulares, face adaxial
glabra, margens levemente onduladas, actleos 1-1,2 mm de compr., 2—5 mm distantes, apices
acuminados; bracteas florais 12,3-20,8 x 5-11,5 mm, oblongas-cimbiformes, elipticas-
cimbiformes ou lanceoladas-cimbiformes, marrons ou verde-amarronzadas; flores 25,343
mm de compr.; sépalas 11,2—18 mm de compr., conadas por 5-12 mm, lobos 3-8,8 x 2,3-4,5
mm, elipticos, dpices mucrunados; pétalas 19-31,3 x 4—7 mm, oblanceoladas, apices obtusos,
conadas por 68,7 mm, com 2 calosidades inconspicuas; filetes 14-21,6 mm de compr.,
anteras 3-3,5 mm compr.; estigmas 3 mm de compr; ovarios 6—10 x 4,5-5,5 mm; tubo
epiginico 1-2 mm de compr. Frutos 19-20 x 8,2-9 mm, alvos com dapices verdes; sementes
3,8-4,2 x 2,5-3,2 mm.

Material examinado: Traipu, Serra-da-Mao, 18/V/2011, (l.), 4. Costa 510, MAC.
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Material adicional examinado: Pernambuco, Caruaru, Beira da BR-104, 27/1V/2014, (fl. em
cultivo em 19/V/2018), D. Cavalcanti, A. Melo, J. R. Maciel & B. S. Amorim 899, UFP.
Paraiba, Areia, Engenho Cip6, 13/VIII/2018, (fl.), E. M. Almeida 2857, UFP.

Cryptanthus bahianus ocorre nos estados da Paraiba, Pernambuco, Alagoas, Sergipe ¢ Bahia,
na Caatinga, tanto em areas expostas ao sol quanto em areas sombreadas. Em Alagoas, a
espécie ¢ registrada apenas para uma localidade. Cryptanthus bahianus pode apresentar
laminas foliares mais largas na base ou levemente estreitadas na base. E diferenciada de
Cryptanthus cinereus que apresenta laminas foliares mais largas na base, pela face adaxial das

laminas foliares que ¢ glabra.

3. Cryptanthus cinereus D.M.C. Ferreira & Louzada, Systematic Botany 45(3): 460. 2020.
Fig. 1C.

Ervas rupicolas, propagacdo por rizomas ou brotos axilares. Caules 18,2—45 cm de compr.,
eretos ou decumbentes. Folhas 30-49 em numero; bainhas foliares 2,8-3,5 x 4,46 cm,
largamente ovadas ou amplamente ovadas, aculeos 0,5-2 mm de compr., 0,2-2 mm distantes;
laminas foliares 0,8-37,5 x 2,44,5 cm, largura da mais larga lamina foliar 3,3-4,5 cm,
estreitamente triangulares, mais largas na base, roseas ou marrons nas areas expostas ao sol,
verdes ou verdes e réseas nas areas sombreadas, face abaxial densamente lepidota, face
adaxial tornando-se glabra na base da roseta e densamente lepidota no é&pice da roseta,
margens onduladas, aculeos 0,5-2 mm de compr., 2—14 mm distantes, apices caudados ou
acuminados. Inflorescéncias com 7 glomérulos laterais; raques 3 cm de compr.; bracteas
primarias 89 em numero, 1,9-24,2 x 1,3-4,9 cm, estreitamente triangulares ou deltoides,
face adaxial densamente lepidota, margens onduladas; aculeos 0,5-3 mm de compr., 1-9 mm
distantes, apices acuminados ou caudados; bracteas florais 21-34 x 5—-13 mm, lanceoladas-
cimbiformes, verdes, roseas ou verdes com bases roseas; flores 39—52 mm compr; sépalas 19—
22,2 mm de compr., conadas por 1,6-5 mm, lobos 14,2-20,5 x 4-5 mm, lanceolados, &pices
mucrunados; pétalas 21,5-26 x 3,5-5 mm, oblanceoladas, apices arredondados, conadas por
1-1,2 mm, com 2 calosidades conspicuas; filetes 17-18,2 mm de compr., anteras 2,2—5 mm
compr.; estigmas 2—2,2 mm compr.; ovarios 11,3-19 x 5,2-8,5 mm; tubo epiginico 5—-8 mm
de compr. Frutos 21-25 x 9-9,2 mm, alvos com 4pices verde-avermelhados; sementes 3,8—4 x

2-3 mm.
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Material examinado: Ibateguara, Sitio Duas Barras, 08/V/ 2019, (fl.fr.), D. Cavalcanti et al.
921, UFP, MAC, RB, UFRN, SP, NY.

Cryptanthus cinereus ¢ endémica do estado de Alagoas, onde ocorre em Floresta Atlantica
sobre afloramentos rochosos, em areas sombreadas ou expostas ao sol (Ferreira & Louzada
2020). De acordo com Ferreira & Louzada (2020) ocorre em uma Unica localidade, porém,
outra localidade (Sao Luis do Quitunde- Fazenda Garabu) ¢ de possivel ocorréncia mas o
material estd jovem e estéril (R. P. Lyra-Lemos et al. 8241, MAC) o que nao permite uma
correta identificagdo. Junto com C. bahianus apresenta laminas foliares mais largas na base,
porém, diferencia-se por apresentar caules 18,245 cm de compr., bainhas foliares 2,8-3,5 x
4,4—6 cm e face adaxial das bracteas primarias densamente lepidota. Assemelha-se a C. felixii
pelos caules longos, porém, ¢ diferenciada por apresentar laminas foliares mais largas na base

e bracteas primarias densamente lepidota.
4. Cryptanthus dianae Leme, Cryptanthus Soc. J. 5(2): 10. 1990.
Fig. 1D.

Ervas terricolas, propagagdo por brotos axilares. Caules 1-21,5 cm, eretos. Bainhas foliares
1-3,2 x 1,5-2,8 cm, largamente ovadas, aculeos 0,2—1 mm de compr., 0,1-1 mm distantes;
laminas foliares 1-49 x 0,4-4,5 cm, estreito-elipticas (predominante), lanceoladas,
oblanceoladas, ovadas ou muito amplamente ovadas, estreitas na base, verdes, face adaxial
densamente lepidota, glabra com base densamente lepidota, ou glabra, margens onduladas,
actleos 0,2—1,9 mm de compr., 0,5-5 mm distantes, apices acuminados. Inflorescéncias com
7-8 glomérulos laterais; raques 1-3 cm de compr.; bracteas primarias 4—12 em nimero, 1—
36,5 x 0,4-4,2 cm, lanceoladas, oblanceoladas ou ovadas, face adaxial glabra, margens
onduladas, aculeos 0,3—0,6 mm de compr., 0,2-3 mm distantes, apices acuminados; bracteas
florais 22,5-26,2 x 7-9 mm, lanceoladas-cimbiformes, alvas na base e verdes no apice; flores
37-51 mm de compr.; sépalas 19—21 mm compr., conadas por 10—10,7 mm, lobos 7,2—10 x
3,4-4,5 mm, ovados, apices mucrunados; pétalas 33—-39,2 x 4,5-6 mm, oblanceoladas, apices
mucrunulados ou arredondados, conadas por 5,5-8 mm, com 2 calosidades conspicuas, filetes
22-25 mm de compr., anteras 5—6,5 mm de compr.; estigmas 2,2-3,2 mm de compr.; ovarios
7-11,2 x 4,7-5,8 mm; tubo epiginico 1-1,2 mm de compr. Frutos 13-23,5 x 6,5-8,2 mm,

alvos; sementes 2,5-5,5 x 1,7-3,4 mm.
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Material examinado: Boca da Mata, Fazenda Daniel, Mata da Bitonha, proximo a Serra da
Naceia, 01/X1/2002, (fl.), J. A. Siqueira-Filho 1309, MAC. Cha Preta, Serra Lisa, 06/V/2009,
(fl.), Chagas Mota & N. Ramos 3572, MAC. Coruripe, Al-425, 29/VII/1981, (fl.), R. P. de
Lyra & G. L. Esteves 329, MAC. Coruripe, Fazenda Aguas de Pituba II, 26/VII/2008, (fl.), M.
N. Rodrigues & F. Pinto s/n, MAC 35056. Ibateguara, Coimbra, Cerrado da Burra,
09/1X/2002, (fl.), M. Oliveira & A. A. Grillo 1097, UFRN. Joaquim Gomes, 04/VII/2016,
(fl.), 4. A. S. Mascarenhas; T. V. A. Santos & D. Carvalho 79, MAC, Quebrangulo, Parque
Estadual da Pedra Talhada, 23/IX/ 1987, (fl.), R. P. Lyra-Lemos & 1. Moreira 1453, IPA.
Macei6, Parque Municipal, 23/V/2008, (fl.), R. P. Lyra-Lemos & L. Conserva 11344, MAC.
Macei6, Serra da Saudinha, Fazenda Cela, 14/VI/2008, (fl.), Chagas-Mota 638, MAC.
Maceio, Serra da Saudinha, 06/V/2006, (fl.), P. A. F. Rios s/n, MAC 29108. Messias, Eng.
Oriente, Serra da Cachoeira, 11/VI/1980, (fl.), Andrade-Lima, F. Gallindo & Correira-Lima
45, IPA. Murici, Estacdo Ecolégica de Murici, Fazenda Bananeiras, 21/IV/2012, (fl.), M. C. S.
Mota; E. C. O. Chagas & J. M. Silva 11537, MAC.

Material adicional examinado: Cachoeira do Mirim, 28/1X/2002 (est.), 4. Frassy & J.
Simplicio s/n, ALCB 80351, MAC 17637. Pernambuco, Jaqueira, Serra do Urubu, RPPN Frei
Caneca, Mata do Quengo, 20/1X/2017, (fl.), D. Cavalcanti et al. 8§01, UFP. Pernambuco, Sao
Vicente Ferrer, Mata do Estado, 12/X1/2014, (fl.), D. Cavalcanti, R. Farias & R. Louzada
771, UFP.

Cryptanthus dianae ocorre nos estados de Pernambuco e Alagoas, e dreas sombreadas de
Floresta Atlantica. Assemelha-se a Cryptanthus zonatus pelo formato das laminas foliares
estreito-elipticas ou oblanceoladas, porém, diferencia-se por apresentar face adaxial da lamina
foliar densamente lepidota. Porém, ha individuos com face adaxial das laminas foliares
glabra, havendo sobreposi¢do de caracteres entre C. dianae e C. zonatus, tratando-se portanto

de um complexo de espécies como ja evidenciado por Ferreira & Louzada (2020).

5. Cryptanthus felixii J.A. Siqueira & Leme, Fragm. Atlantic Forest N. E. Brazil: 285. 2007.

Fig. 1E.

Ervas terricolas, propagacdo por brotos axilares. Caules 25 cm de compr., eretos. Bainhas
foliares 1,5-6 x 2,5-3,7 cm, amplamente ovadas, actleos 0,2-0,8 mm de compr., 0,1-1 mm
distante; laminas foliares 1-40,1 x 14,7 cm, oblanceoladas, estreito-elipticas, ou deltoides,

estreitas na base, verdes com base avermelhadas, face adaxial glabra ou glabra com base
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densamente lepidota, margens onduladas, actleos 0,4—1,2 mm de compr., 0,1-5 mm distantes,
apices acuminados. Inflorescéncias com 5 glomérulos laterais; raques 2,5 cm de compr.;
bracteas primarias 7 em numero, 0,7-31 x 0,2—-1,8 cm, estreito-elipticas ou estreiramente
triangulares, face adaxial glabra ou glabra com base densamente lepidota, margens
onduladas, actileos 0,5-1 mm de compr., 0,5-5 mm distantes, dpices acuminados; bracteas
florais 22-26 x 12-13 mm, estreitamente triangulares-carinadas, castanhas com bases
esverdeadas-hialinas; flores 55—64 mm de compr.; sépalas 20—23 mm compr., conadas por 9—
11 mm, lobos 11-13 x 4 mm, estreitamente elipticos-ovados, apices acuminados-caudados;
pétalas 3147 x 5—-6 mm, estreitamente subespatuladas, apices subagudos a obtusos, conadas
por 9—-17 mm, com 2 calosidades inconspicuas ou conspicuas; filetes 22-35 mm de compr.,
anteras 3—4 mm de compr.; estigmas 6 mm de compr.; ovarios 15-20 x 5 mm; tubo epiginico
4—7 mm de compr. Frutos ndo conhecidos.

Material examinado: Serra Lisa, VIII/2002 (fl. em cultivo em 11/2004), 4. Frassy s/n, HB
90724.

Material adicional examinado: Pernambuco, Bonito, Fazenda Tudo Muito, 06/X11/2003,
(fl.), J. A. Siqueira-Filho & L. P. Félix 1422, UFP.

Cryptanthus felixii ocorre nos estados de Pernambuco e Alagoas, em areas sombreadas de
Floresta Atlantica. Assemelha-se a Cryptanthus sp., por apresentar caules longos, porém
diferencia-se pelas folhas estreitadas na base. Devido a falta de material reprodutivo para
analise, a descricdo dos caracteres reprodutivos foi extraida da obra original da espécie (Leme

& Siqueira-Filho 2007).

6. Cryptanthus zonatus (Vis.) Vis., Pl. Nuove Bromel. 9: 1854. Pholidophyllum zonatum
Vis., Ind. Sem. Hort. Patav. 4: 29. 1847.

“bromélia-cascavél”, “xinxozinho”
Fig. IF.

Ervas terricolas, propagacdo por estoldes ou brotos axilares. Caules 1 cm de compr., eretos.
Bainhas foliares 2,5 x 4,1 cm, amplamente ovadas, aculeos 0,2 mm de compr., 0,2-0,5 mm
distantes; laminas foliares 12,5-36 x 1,9-3 cm, estreito-elipticas (predominante) ou

oblanceoladas, estreitas na base, verdes ou avermelhadas, face adaxial glabra, glabra com
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apice densamente lepidoto, ou com faixas transversais de tricomas lepidotos, margens
onduladas, actleos 0,3-1 mm de compr., 1-3 mm distantes, &pices acuminados.
Inflorescéncias com 3 glomérulos laterais; raques 0,5 cm de compr.; bracteas primarias 4 em
numero, 1-25,5 x 0,4-3,9 cm, ovadas, estreito-elipticas, ou lanceoladas, face abaxial
densamente lepidota, face adaxial glabra ou com faixas transversais de tricomas lepidotos,
margens onduladas, aculeos 0,3—0,5 mm de compr., 0,2-2 mm distantes, dpices acuminados;
bracteas florais 14-20,5 x 4,2-10 mm, ovadas-cimbiformes ou lanceoladas-cimbiformes,
alvas base e marrons no apice; flores 50,5-52,2 mm compr.; sépalas 14,4-16,7 mm de compr.,
conadas por 8-10 mm, lobos 5,8-7,7 x 2,5-5,7 mm, elipticos, dpices mucrunados; pétalas
34,3-42,2 x 3,2-5,3 mm, oblanceoladas, dpices mucrunulados, conadas por 13—14 mm, com 2
calosidades conspicuas; filetes 29—32,5 mm compr., anteras 3,6—5,5 mm compr.; estigmas 4—
4,5 mm de compr.; ovarios 8-10 x 4,5-6 mm; tubo epiginico 1,54 mm de compr. Frutos 21,5
x 13 mm, alvos com 4pices vermelhos; sementes 4,3—5 x 3,24 mm.

Material examinado: Marechal Deodoro, CESMAC, 15/VII/2009, (fl.), N. R. Santos; M. V.
Caju & L. M. Ledo 40, MAC. Marechal Deodoro, Dunas do Cavalo Russo, 18/1X/2010, (fl.),
Chagas-Mota 8607, MAC. Paripueira, RPPN Placas (O Sabid), 01/X/2017, (fl. em cultivo em
22/VI1/2018), D. Cavalcanti & R. B. Louzada 907, UFP. Paripueira, RPPN Placas, 11/1/
2010, (fl.), R. P. Lyra-Lemos 12860, MAC.

Material adicional examinado: Alagoas, Sdo Luis do Quintude, Serra da Cachoeira,
Fazenda Lagoa Vermelha, 07/111/2016, (est.), R. A. Pontes 1141, UFRN. Alagoas, Sdo Luis do
Quintude, Serra da Cachoeira, Fazenda Lagoa Vermelha, 07/111/ 2016, (est.), R. A. Pontes
1142, UFRN. Pernambuco, Gravatd, RPPN Serra do Contente, trilha para o mirante,
14/VI11/2017, (fr.), D. Cavalcanti et al. 784, UFP. Pernambuco, Igarassu, Usina Sdo José,
Mata de Piedade, 2017, (fl. em cultivo em 21/V1/2018), D. Cavalcanti & R. B. Louzada 894,
UFP.

Cryptanthus zonatus ocorre nos estados do Rio Grande do Norte, Paraiba, Pernambuco e
Alagoas, em areas sombreadas de Floresta Atlantica incluindo areas de Restinga, Floresta
Estacional Semidecidual e Brejos de Altitude. Em Alagoas, a espécie ocorre sobre solo
arenoso ou solo argiloso. Cryptanthus zonatus apresenta como espécie irma, a espécie
Cryptanthus dianae Leme (Leme et al. 2017). Morfologicamente sdo parecidas pelo formato
das folhas e flores e sdo tratadas como um complexo de espécies devido a sobreposi¢ao de
caracteres morfologicos (Ferreira & Louzada 2020). Os individuos de Cryptanthus zonatus

que apresentam face adaxial das laminas foliares com tricomas lepidotos transversais sdao
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facilmente reconhecidos dos individuos de C. dianae apresentam que face adaxial das ldminas
foliares densamente coberta por tricomas lepidotos. Porém, tanto Cryptanthus zonatus quanto
Cryptanthus dianae apresentam individuos verdes e glabros, havendo sopreposicao entre eles
(Ferreira & Louzada 2020). Cryptanthus zonatus ¢ indicada como vulneravel pelo Livro

Vermelho da Flora do Brasil (Forzza et al. 2013).
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Figura 1. Cryptanthus de Alagoas. A. Cryptanthus alagoanus Leme & J. A. Siqueira. B.
Cryptanthus bahianus L. B. Sm. (Foto: J. R. Maciel). C. Cryptanthus cinereus D.M.C.
Ferreira & Louzada. D. Cryptanthus dianae Leme. E. Cryptanthus felixii J. A.
Siqueira & Leme (Foto: R. Pontes). F. Cryptanthus zonatus (Vis.) Vis.
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4.5 GUIA DE CAMPO 1 - THE GENUS CRYPTANTHUS OTTO & A. DIETR.
(BROMELIACEAE). ENDEMIC GENUS TO
BRAZIL
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268 Cryptanthus vinosibracteatus 29 Cryptanthus vinosibracteatus

271 Cryptanthus vinosibracteatus 272 Cryptanthus vinosibracteatus 273 Cryptanthus vinosibracteatus 274 Cryptanthus vinosibracteatus 275§ Cryptanthus viridipetalu
Staminate flower

276 Cryptanthus viridipetalus 277 Cryptanthus viridipetalus 278 Cryptanthus viridipetalus 279 Cryptanthus viridipetalus 280 Cryptanthus viridipetalus
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286 Cryptanthus walkerianus 287 Cryptanthus walkerianus 288 Cryptanthus walkerianus 289 Cryptanthus walkerianus 290 Cryptanthus walkerianus
Lateral glomerule Staminate flower

291 Cryptanthus walkerianus 292 Cryptanthus warren-loosei 293 Cryptanthus warren-loosei 294 Cryptanthus warren-loosei 295 Cryptanthus warren-loosei
Photo: Rayssa Valentin

Perfect flower

296 Cryptanthus warren-loosei 297 Cryptanthus warren-loosei 298 Cryptanthus warren-loosei 299 Cryptanthus warren-loosei 3(( Cryptanthus warren-loosei
Staminate flower
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301 Cryptanthus warren-loosei 302 Cryptanthus warren-loosei 303  Cryptanthus zonatus 304  Cryptanthus zonatus 305
Perfect flower

307 Cryptanthus zonatus 308 Cryptanthus zonatus 309 Cryptanthus zonatus 310 Cryptanthus zonatus

311 Cryptanthus zonatus 312  Cryptanthus zonatus 313  Cryptanthus zonatus 315 Cryptanthus zonatus
Lateral glomerule

316 Cryptanthus zonatus 317 Cryptanthus zonatus 318 Cryptanthus zonatus 319 Cryptanthus zonatus 320 Cryptanthus zonatus
Staminate flower Perfect flower
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5 CONCLUSAO

e A filogenia apresentada ¢ a mais robusta at¢ o0 momento ¢ inclui dados de sequéncias
plastidiais de 69 genes codificantes de proteina.

e A filogenia mostra que o género Cryptanthus ¢ monofilético e os clados foram
formados pela proximidade geografica das espécies.

e A classificacdo infragenérica de Cryptanthus proposta por Ramirez-Morillo (1996)
ndo ¢ suportada pelos dados filogenéticos deste estudo

e A presenca de peciolos e coloracdo das pétalas alvas com 4apice verde surgiram
multiplas vezes na historia evolutiva do género.

e Estudos de genética de populagdes sdo recomendados para a delimitagdo dos
complexo C. pickelii e C. zonatus.

e Os dez genes do cloroplasto mais informativos para o género Cryptanthus foram
rpl22, psbN, rpsl6, rpoA, ycf3, ndhF, psbl, matK, ycf2 e ccsA.

o A riqueza de espécies de Cryptanthus estava subestimada e cinco espécies novas
foram descritas para o género.

e Para a regido Nordeste, 39 espécies sdo reconhecidas e quase todas estio amecadas de
extingao.

e Uma nova sinonimizag¢ao ¢ proposta onde Cryptanthus heimenii P.J.Braun & Gong.
Brito ¢ sinonimizado em Cryptanthus bahianus L.B.Sm.

e Planos de conservagdo sdo necessarios visto que grande parte das espécies sao

ameacadas de extin¢do e sao conhecidas apenas para a localidade do espécime tipo.
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Abstract—Cryptanthus cinereus D.M.C. Ferreira & Louzada, a new rare species of Bromeliaceae restricted to northeastern Brazil, is described and
illustrated. Cryptanthus cinereus is a rupicolous plant that occurs in the Atlantic Forest on the top of a rocky outcrop and is known only from a single
record. This new species is morphologically similar to Cryptanthus felixii, but differs mainly by its narrowly triangular leaves that are wider at base,
primary bracts with adaxial surfaces densely lepidote (vs. glabrous or glabrous with base densely lepidote), shorter flowers (39-52 mm), sepal lobes
lanceolate, with shorter connate sepals (1.6-5 mm) and petals (1-1.2 mm). An identification key to Cryptanthus cinereus and other species that occur
in the Atlantic Forest north of the Sao Francisco River is provided. In addition, two species complexes are characterized for the area.

Keywords—Bromeliad, Poales, rocky outcrop.

Cryptanthus Otto & A. Dietr. nom. cons. is a bromeliad genus of
the subfamily Bromelioideae (Givnish et al. 2011). Phylogenetic
studies suggest that the genus is not monophyletic (Silvestro
et al. 2013; Louzada et al. 2014; Cruz et al. 2017; Leme et al.
2017). Thus, a recent study (Leme et al. 2017) proposed a
new circumscription for Cryptanthus and segregated
twenty-five homogamous species that were part of the
genus into three genera: Forzzaea Leme, S. Heller & Zizka
(three species), Hoplocryptanthus (Mez) Leme, S. Heller & Zizka
(eight species), and Rokautskyia Leme, S. Heller & Zizka (fourteen
species).

Currently, Cryptanthus includes 55 andromonoecious spe-
cies (Leme et al. 2017) that are distributed in northeastern and
southeastern Brazil (Leme et al. 2017). Most species of the
genus are narrowly distributed (Cruz et al. 2017) and occur
mainly in the Atlantic Forest (Leme et al. 2017). Additionally,
some occur in Cerrado savanna and Caatinga (seasonally dry
forests) (Leme et al. 2017).

In the northern part of the Atlantic Forest (north of the Sao
Francisco River), there are seven species of the genus (Leme
and Siqueira-Filho 2007): C. alagoanus Leme & J.A. Siqueira,
C. cinereus D.M.C. Ferreira & Louzada, C. dianae Leme, C. felixii
J.A. Siqueira & Leme, C. pickelii L.B. Sm., C. reptans Leme & J.A.
Siqueira and C. zonatus (Vis.) Vis. Cryptanthus burle-marxii
Leme, formerly described for the region mentioned above, is
now treated as a synonym of C. zonatus based on molecular
and morphological evidence (Ferreira 2016).

We aim to contribute to the taxonomy of Cryptanthus in
the Atlantic Forest north of the Sdao Francisco River
(AFNSFR) because little is known about the genus in this
region. There is no identification key that encompasses all
the species of this area, and it is difficult to identify the
species of the genus in this area due to the overlap of
morphological characters. In this paper we provide an
identification key to the species of Cryptanthus in AFNSFR,
characterize two species complexes, and describe a new
species (Cryptanthus cinereus) from the area. Cryptanthus cin-
ereus is rupicolous and occurs on the top of a rock outcrop in
the Atlantic Forest of Alagoas State, in northeastern Brazil.
The new species is compared with Cryptanthus felixii due to
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similarities in the rhizome and stem, and because both
occur in Atlantic Forest and in the same municipality.

MATERIALS AND METHODS

Samples of the new species were collected, georeferenced and photo-
graphed, and herbarium specimens were prepared according to Peixoto and
Maia (2013). The morphological terminology follows Radford et al. (1974)
and Harris and Harris (2001). For the description of the type of stigma, Leme
et al. (2017) was used. The reproductive morphological characters of the
morphologically similar taxon (Cryptanthus felixii) in the diagnosis and key
were taken from the protologue in Leme and Siqueira-Filho (2007).

The species included in the identification key are distributed in the northern part
of the Atlantic Forest, north of the Sao Francisco River, which covers portions of the
Brazilian states of Rio Grande do Norte, Paraiba, Pernambuco, and Alagoas. The
morphological characters used in the key and in the discussion were obtained from
specimens collected in the field and deposited in the herbaria EAC, UFRN, JPB,
UFP, HST, PEUFR, IPA, ASE, and ALCB (acronyms follow Thiers 2019). A
stereomicroscope was used to examine the specimens. The measurements were
taken using a ruler or millimeter paper. The stem length was taken from the base of
the plant where there are roots to the first flowers in the glomerule, excluding the
rhizome and the rachis.

TaxoNomic TREATMENT

Cryptanthus cinereus D.M.C. Ferreira & Louzada, sp. nov.
Type: BraziL. Alagoas: Ibateguara, Sitio Duas Barras, 08
May 2019 (flower; fruit), D. Cavalcanti, E. M. de Almeida,
A. Melo, F. G. Silva, W. T. C. C. Santos & V. B. V. Souza 921
(holotype: UFP!, isotypes: MAC!, RB!, UFRN!, SP!, NY!).

Cryptanthus cinereus differs from C. felixii ].A. Siqueira & Leme by
its leaf blades narrowly triangular, wider at the base (vs. sublinear-
lanceolate, distinctly narrowed toward the base), primary bracts
with adaxial surfaces densely lepidote (vs. glabrous or glabrous
with base densely lepidote), shorter flowers, 39-52 mm long (vs.
55-64 mm long), sepals connate 1.6-5 mm (vs. 9-11 mm), white at
base and apex, and pink in the center (vs. greenish-hyaline toward
at base and margins), sepal lobes lanceolate, 14.2-20.5 mm
long (vs. narrowly elliptic-ovate, 11-13 mm long), petals
21.5-26 mm long, connate 1-1.2 mm (vs. 3147 mm long,
connate 9-17 mm), filaments 17-18.2 mm long (vs. 22-35 mm),
and stigma 0.2-2.2 mm long (vs. 6 mm long).

Plants rupicolous, andromonoecious, propagation by rhi-
zome and axillary shoot, rhizomes 5-99 cm long, 1.7-2.8 cm in
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diameter. Stems 18.2-45 cm long, erect or decumbent. Leaves
30-49 in number; leaf sheaths 2.8-3.5 X 4.4-6 cm, very widely
ovate or depressed ovate, brownish yellow and glabrate at the
base, green or reddish pink and densely lepidote at the apex,
prickles 0.5-2 mm long, 0.2-2 mm apart, generally antrorse;
leaf blades 0.8-37.5 X 2.4-4.5 cm, narrowly triangular, pink or
brown when exposed to the sun, green or pink and green in
shaded areas, abaxial surface densely lepidote, adaxial surface
glabrate on leaves at the base of the rosette and densely lep-
idote on younger leaves, cinereous, margins undulate, prickles
0.5-2 mm long, 2-14 mm apart, antrorse, apices acuminate or
caudate. Inflorescences spikes of glomerules, with staminate
and hermaphroditic flowers; spike with 7 lateral glomerules,
each glomerule with 7 flowers, apical portion of the inflo-
rescence with ca. 19 flowers; rachis 3 cm long; primary bracts
8-9 in number, 1.9-24.2 X 1.3—4.9 cm, foliaceous, similar to the
leaves, narrowly triangular or deltate, completely green,
completely pink, or green with the base vinaceous, abaxial
and adaxial surfaces densely lepidote, cinereous, margins
undulate, prickles 0.5-3 mm long, 1-9 mm apart, antrorse,
apices acuminate or caudate. Staminate flowers: floral bracts
21-27 X 5-6 mm, lanceolate-cymbiform, greenish white and
glabrate at the base, pink and densely lepidote at the apex;
flowers 3948 mm long; sepals 19-22.2 mm long, connate
4.2-5 mm, white at the base and apeXx, pink in the middle, lobes
14.2-16.2 X 4-5 mm, lanceolate, mucronate; petals 21.5-25.5 X
4-5 mm, oblanceolate, rounded, connate for 1 mm, white, with
2 conspicuous callosities bearing inconspicuous capitate tri-
chomes, callosities appearing 3 mm distant from the base;
stamens 6, in two whorls of three, filaments 17-17.4 mm long,
white, first whorl of three antepetalous (lower), second whorl
of three antesepalous (higher), adnate 1-3 mm to the petal
blades, anthers 3-5 mm long, subbasifixed, dehiscence lon-
gitudinal; styles 0.5-1 mm, atrophied, stigma 0.2-0.6 mm,
atrophied; ovary trigonous, 11.3-16 X 5.2-8.5 mm, epigynous
tube 5-8 mm long, ovules 10-14 per locule, placentation axial.
Hermaphroditic flowers: floral bracts 31.2-34 X 9-13 mm,
lanceolate-cymbiform, white and glabrate at the base, pink
and densely lepidote at the apex; flowers 51-52 mm long,
diurnal; sepals 21.5-22.2 mm long, connate 1.6-2.4 mm, white
at the base and apex, pink in the center, lobes 20-20.5 X 5 mm,
lanceolate, mucronate; petals 25.5-26 mm X 3.5-4.2 mm,
oblanceolate, rounded, connate 1-1.2 mm, white, with 2
conspicuous callosities bearing inconspicuous capitate tri-
chomes, callosities appearing 3 mm distant from the base;
stamens 6, in two whorls of three, filaments 18-18.2 mm
long, white, first whorl of three antepetalous (lower), second
whorl of three antesepalous (higher), adnate 1-1.2 mm to
the petal blades, anthers 2.2-5 mm, subbasifixed, dehis-
cence longitudinal; styles 22.3-25.5 mm, stigma 2-22 mm,
conduplicate-patent; ovary 16-19 X 8-8.2 mm, trigonous,
epigynous tube 5-8 mm, ovules 18-25 per locule, placentation
axial. Fruits 21-25 X 9-9.2 mm, berry, trigonous, white with
reddish green apex. Seeds 3.8-4 X 2-3 mm, asymmetrical,
asymmetrical-reniform or asymmetrical-conical. Figures 1, 2, 3.

Distribution and Habitat—The species is rupicolous and
occurs in areas exposed to the sun and in shaded areas at
around 570 m elevation, on a rocky outcrop in the Atlantic Forest
(Fig. 1). The rocky outcrop is small and surrounded by pasture. The
vegetation on the rocky outcrop is composed of small islands of soil
containing herbs and shrubs. The area is humid and exposed to
intense solar radiation. There are many individuals of ferns and the
family Melastomataceae in the area.
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Fic. 1. Distribution map of Cryptanthus cinereus (black circle) north of
the Sdo Francisco River, Brazil. Detail of the single collection point of
Cryptanthus cinereus in the municipality of Ibateguara, Alagoas State
(colored in grey).

Phenology—Flowers in May and fruits in May, June, and
July.

Etymology—The specific epithet refers to the color with a
cinereous appearance due the densely lepidote indument on
the adaxial surfaces of the leaf blades and primary bracts.

Conservation—The species is probably threatened since it is
known only from one locality, which is on private property.
However, additional fieldwork is needed to look for new
localities because there are other suitable rocky outcrops
around the type locality, and there is another possible record
of the species (a possible paratype) from the municipality of
Sdo Luis do Quitunde (Fazenda Garabu), which is about
80 km from the type locality. The specimen (R. P. Lyra-Lemos
et al. 8241 [MAC]) has leaf blades wider at the base and
densely lepidote trichomes on both surfaces. However, it is
sterile, young (very small), and could not be accurately identified.

DiscussioN

Cryptanthus cinereus is easily differentiated from all other species
in the Atlantic Forest north of the Sao Francisco River (AFNSFR) by
the leaf blades that are wider at the base (vs. distinctly narrow
toward the base). Other characteristics that help distinguish this
species are the densely lepidote trichomes on the adaxial surfaces of
the leaf blades and primary bracts. All other species distributed in
the AFNSFR have adaxial surfaces of both the leaf blades and
primary bracts that are glabrous, glabrate, glabrous with densely
lepidote trichomes at the base, glabrous with densely lepidote
trichomes at both the base and apices, or with crossbars of tri-
chomes. The only exception is Cryptanthus dianae, where some
individuals can have densely lepidote trichomes on both surfaces
(adaxial and adaxial) of the leaf blades and primary bracts.
However, C. dianae can be separated from C. cinereus by the
narrowly elliptic, lanceolate, or oblanceolate (vs. narrowly
triangular) leaf blades.

In this study two species complexes were recognized. The
first complex includes two names: C. alagoanus and C. pickelii
(C. pickelii complex). In the protologue of C. alagoanus (Leme
and Siqueira-Filho 2001), these species are differentiated by
propagation type, position of the leaves, and presence or
absence of a central succulent zone (Table 1). Propagation type
has been used to separate C. burle-marxii from C. zonatus (Leme
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FiG. 2. Cryptanthus cinereus. A. Habit. B. Leaf sheath (adaxial surface). C. Leaf (adaxial surface). D. Floral bract of staminate flower (abaxial surface). E. Floral bract of
hermaphroditic flower (adaxial surface). F. Staminate flower. G. Hermaphroditic flower. H. Sepals of staminate flower (abaxial surface). I. Sepals of hermaphroditic flower
(adaxial surface). J. Petals and stamens of staminate flower. K. Detail of two conspicuous callosities. L. Petals and stamens of hermaphroditic flower. M. Ovary and
epigynous tube of staminate flower. N. Ovary and epigynous tube of hermaphroditic flower. O. Style and stigma. P. Fruit. Q. Seed.

1990b); however, Ferreira (2016) indicate that C. burle-marxii
is a synonym of C. zonatus. The study shows that populations
of C. burle-marxii and C. zonatus are clustered together in
STRUCTURE analysis, and that there are overlapping diag-
nostic features (Ferreira 2016). Therefore, propagation type is

not a consistent character because it may vary within the same
species. Other characteristics in the protologue (Leme and
Siqueira-Filho 2001) used to differentiate C. alagoanus from
C. pickelii are length and width of the leaf blade and sepal lobes.
However, Leme and Siqueira-Filho (2007) show that these
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Fi16.3. Cryptanthus cinereus. A. Population in nature. B. Habit. C. Leaf. D. Top view of the rosette showing the inflorescence. E. Staminate flower. F. Detail
of staminate flower showing petals, stamens and epigynous tube. G. Fruit. H. Seeds.

characters overlap between the species (Table 1). Leme and
Siqueira-Filho (2007) also differentiate these species by
length of the anthers and length of the epigynous tube.
However, when analyzing the population (Estacao
Ecolégica de Caetés, Pernambuco State) that is indicated in
material examined as C. pickelii by Leme and Siqueira-Filho

(2007), we observed that the anther length (1.8-5.3 mm long)
overlaps with C. alagoanus values and the epigynous tube
(4-9 mm long) has higher values than indicated for
C. alagoanus (Table 1).

The Cryptanthus zonatus complex, which includes C. burle-
marxii, C. dianae, C. reptans, and C. zonatus, is the second species
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TaBLE 1. Cryptanthus pickelii L. B. Sm. complex, differences between Cryptanthus. alagoanus Leme & J. A. Siqueira and Cryptanthus pickelii L. B. Sm.

Data source Morphological characters

C. alagoanus Leme & J. A. Siqueira

C. pickelii L. B. Sm.

Protologue of Cryptanthus Propagation Slender stolons Basal shoots
alagoanus (Leme and Leaves Subspreading-arcuate at anthesis Suberect
Siqueira-Filho 2001) Leaves Without any central succulent zone With a central succulent zone
Leaf blade 3.2-4.2 cm wide 2.5 cm wide
Sepal lobes 9 X 5 mm 7 X 3.5 mm
Leme and Siqueira-Filho 2007 Propagation Slender stolons that sprout Suberect, elongate, rather stout
from the base of the plant shoots that arise near the base
of inflorescence
Leaves Subspreading-arcuate at anthesis Suberect at anthesis
Leaf blade 3.2-5 cm wide 2-4 cm wide
Sepal lobes 9-10 X 5 mm 7.5-10 X 3.5-4
Anthers 3-4 mm 2 mm
Epigynous tube 2.5-3 mm 1 mm

complex recognized in this study. In the protologue of
Cryptanthus burle-marxii (Leme 1990b), C. burle-marxii and
C. zonatus are differentiated by size (stature), type of vegetative
propagation, distance between the crossbars of trichomes on
the leaves, length of sepals, and connation of petals. However,
C. burle-marxii is synonymized under C. zonatus by Ferreira (2016).
The study shows that two genetic clusters (in a STRUCTURE
analysis using ten nuclear microsatellite marker loci) were
formed by geography (northern and southern) instead of by
morphologic and taxonomic delimitations (Ferreira 2016). Thus,
the study (Ferreira 2016) considers both the same species.

For another species in this complex, in its protologue (Leme
1990a) Cryptanthus dianae is compared with C. acaulis (Lindley)
Beer, but the morphologically similar species C. zonatus is not
mentioned. In the last taxonomic revision of the genus,
Ramirez-Morillo (1996) differentiates C. dianae from C. zonatus
by the indumenta on the adaxial surface of the foliar blades: in
C. dianae, the plants are uniformly covered by trichomes and
do not have transverse silver lines or crossbars formed by
peltate trichomes; in C. zonatus, specimens have a surface with
transverse silver lines or crossbars (Table 2). Ramirez-Morillo
(1996) does not mention that both species may have glabrous
individuals as indicated by Leme and Siqueira-Filho (2007) for
C. dianae and by Versieux et al. (2013) and Ferreira (2016) for
C. zonatus. Thus, it is easy to separate species when individuals
have trichomes, but when individuals are glabrous there is
overlap between the species.

In the study of Leme and Siqueira-Filho (2007) there are
overlaps in almost all the characters used to differentiate these
species (Table 2), except the callosities of petals, which are
inconspicuous in C. dianae and well-developed in C. zonatus.
However, when analyzing the morphology of one population
(Serra do Urubu- Pernambuco State) that is indicated as
C. dianae by Leme and Siqueira-Filho (2007), we also found
well-developed callosities.

Another species that is part of this complex is Cryptanthus
reptans, which is only known from one record. This species seems
distinct from the others and is indicated by Leme and Siqueira-
Filho (2007) as very different from the other species of AFNSFR.
An important characteristic of the species is the longer stems (up
to 19.5 cm long); however, we observed one population of
C. dianae (Serra do Urubu, Pernambuco State population) with
some individuals that have stems about 21.5 cm long, which
overlaps with C. reptans. In the protologue of C. dianae (Leme
1990a), this species is indicated as stemless. When analyzing
the population of C. reptans we also found short caulescent
individuals with stems 3.4 cm long and, thus, overlapping
with C. dianae and C. zonatus. In general, C. reptans has
several leaves but there are individuals with the same
number of leaves as C. dianae and C. zonatus. Besides this,
in general, the flowers of C. reptans are smaller, but there
are flowers of the same size as those of C. dianae and
C. zonatus. Genetic studies are being carried out to solve both
complexes.

ARTIFICIAL KEY TO CRYPTANTHUS IN THE ATLANTIC FOREST NORTH OF THE SA0 FRANCISCO RIVER

1. Leaf blades narrowly triangular, wider at the base. Sepals short-connate 1.6-5 mm. Petals short-connate 1-1.2 mm, with 2 conspicuous callosities

appearing 3 mm distant from thebase.............. ... ... ... ...

....................... Cryptanthus cinereus D.M.C. Ferreira & Louzada

1. Leafblades lanceolate, oblanceolate, narrowly elliptic, linear triangular, ovate, very widely ovate or sublinear-lanceolate, distinctly narrow
toward the base. Sepals long-connate 6-12 mm. Petals long-connate 4-22 mm, with 2 conspicuous or inconspicuous callosities appearing

4.5-22 mm distant from thebase.............................
2. Stems > 25 cm long. Ovary 1520 mm long ....................

2. Stems < 21.5 cm long. Ovary 6-12mmlong....................
3. Leaf blades predominantly oblanceolate ...................

C. pickelii L. B. Sm. complex (including C. alagoanus Leme & J.A. Siqueira)

3. Leaf blades predominantly narrowly elliptic . . . . C. zonatus (Vis.) Vis. complex (including C. burle-marxii Leme, C. dianae Leme, and C. reptans

Leme & J.A. Siqueira)
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TaBLE 2. Cryptanthus zonatus (Vis.) Vis. complex, differences between Cryptanthus dianae Leme and Cryptanthus zonatus (Vis.) Vis. (* = in the taxonomic

comments; ** = in the description).

Studies Morphological characters

C. dianae Leme

C. zonatus (Vis.) Vis.

Ramirez-Morillo 1996 Adaxial surface of

foliar blades

Plant without transverse, wavy, silver
lines on adaxial surface of foliar blades,
usually green or uniformly covered by
trichomes; plants from Pernambuco

Plants with transverse silver lines
across adaxial surface of the foliar
blades, lines wavy, formed by peltate
trichomes; plants from Pernambuco

and other states

No crossbars
4 cm wide
3-4 cm wide

Adaxial leaf surface
Leaf blades generally*
Leaf blades**

Floral bracts
Connation of petals
Callosities of petals
Petal apex

Leme and Siqueira-
Filho 2007

10-14 mm
Inconspicuous

Equaling 1/2 to 3/5 sepal length

Broadly acute to subrounded

With grayish-white crossbars
5 cm wide

3-5 cm wide

Slightly exceeding the ovary
9-11 mm

Well-developed

Acuminate to acute
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Abstract

Two new species of Cryptanthusrom Bahia State, in northeastern Brazil, are described and illustrated. Cryptanthus apicu-
latantherusoccurs in Atlantic Forest and Cryptanthus brevibracteatwsas discovered in a transition area between Atlantic
Forest and Caatinga. Cryptanthus apiculatantherwmd C. bibarrensishave similar stem lengths and leaf blade shapes, but
differ mainly by the stem diameter, width of the leaf sheaths, sepal and petal color, anther apex shape, and length and width
of the ovary. Cryptanthus brevibracteatusmd C. warren-loosehave a similar leaf blade color and are geographically close
to each other, but differ by the number of flowersin the apical cluster of flowers of the inflorescence, length and width of the
floral bracts, length of the sepals, connation of the sepals and length of the sepal l1obes. Data about the geographic distribu-
tion, habitat, phenology, conservation status, taxonomic comments, a distribution map and photographs of the new species
are provided. In addition, there are tables included that compare the new species to morphologically similar species.

Keywords: Bahia, Bromeliad, endemic, Poales

I ntroduction

Cryptanthus Otto & A. Dietr. (1836: 297) nom. cons. is a genus of Bromeliaceae in Bromelioideae (Givnishet al.
2011). Based on a recent circumscription, the genus is monophyletic (Leme et al. 2017) and comprises 60 species
(Goudaet al. cont. updated) that occur in northeastern and southeastern Brazil (Lemeet al. 2020, Ferreira& Louzada
2020). The species can be found in wet and dry forestsin Atlantic Forest and Caatinga, respectively, from sealevel to
about 800 meters elevation (Leme & Siqueira-Filho 2007, Leme et al. 2020).

In general, Cryptanthus species are narrowly distributed (Cruzt al. 2017, Ferreira& Louzada 2020) and several
species are known from a single location, such as C. cinereus Ferreira & Louzada (2020: 460)C. crassifolius_eme
et al. (2008: 17), C. rigidifolius Leme & Kollmann (2013: 19) and C. viridipetalusLeme & Kollmann (2013: 24).
However, only six species of the genus are listed as threatened in the Livro Vermelho da Flora do Bras{Red List of
the Brazilian Flora - Forzzaet al. 2013).

Bahiaisthe Brazilian state with the highest number of Cryptanthus species (24 species; Florado Brasil 2020). In
this state, these species mainly occur in the Atlantic Forest; only C. arelii Luther (1999: 54), C. bahianusSmith (1944:
106), C. crassifolius C. diamantinensiéeme (1999: 137), C. viridovinosud_eme et al. (2010: 33) andC. warren-
loosei Leme (1993: 97) occur in the Caatinga (Flora do Brasil 2020).

In the present work, two new species of Cryptanthus from Bahia State,Cryptanthus apiculatantheruand
Cryptanthus brevibracteatus, are described and illustrate@ryptanthus apiculatantherus iscompared @. bibarrensis
Leme (2002: 86) due to similarities in stem length and leaf blade shape, and C. brevibracteatuss compared to C.
warren-loosedueto similaritiesin leaf blade color and because they are geographically closeto each other. Data about
the geographic distribution, habitat, phenology and conservation status, as well astaxonomic comments, a distribution
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map and images are provided for the new species. We also include tables that compare the morphology of the new
speciesto similar species.

Material & methods

Fieldwork was carried out in 2019 and 2020 at the sites with records in Bahia State to collect samples of the new
species. The collections were georeferenced and photographed. The specimens were deposited in the UFP herbarium
and duplicates were sent to CEPEC and RB. In addition, specimens of morphologicaly similar species from the
following herbaria were analyzed: ALCB, ASE, CEPEC, MBML, VIES, IPA, JPB, MAC, UFR, UESC and PEUFR
(acronyms follow Index Herbariorumhttp://sweetgum.nybg.org/ih/).

Morphological terminology follows Radford et al. (1974) and Harris & Harris (2001); stem length and the type
of stigmafollow Ferreira& Louzada (2020) and Leme et al. (2017), respectively. The morphological characters of the
specimens were analyzed using aruler and a stereomicroscope and millimeter paper.

Information about some morphologically similar taxa, C. bibarrensis, C. diamantinensaad C. venecianysvas
taken from the protologuesin Leme (2002), Leme (1999) and Leme et al. (2010), respectively.

The conservation status was evaluated according to the [IUCN (2019). The extent of occurrence (EOO) and area
of occupancy (AOQ) were not analyzed due to the low number of locations of occurrence.

Taxonomic treatment

Cryptanthus apiculatantherus D.M.C. Ferreira, EIM. Almeida & Louzada, sp. nov. (Figures 1-3).
Type—BRAZIL. Bahia: Itacaré, Serra dos Vinhaticos, 124 m elev., 14°18'45.1" S, 39°14'45.7"W, 24 January 2019, E. M. Almeida 2757
(holotype: UFPY)

Diagnosis.—Cryptanthus apiculatantherus differs fro@. bibarrensis by its stem that is 3.5-8 mm in diameter (vs.
15-30 mm), leaf sheaths 2-2.9 cm wide (vs. ca. 3.5 cm) with a glabrous adaxia surface, except for the base that is
sparsely lepidote (vs. glabrous), flowers 15-29.5 mm long {/s. ca. 45 mm long), sepals basally white with brown lobes
(vs. wholly greenish white), petals 11.4-22 x 2-4.5mm {/s. 31 x 6 mm) and white, except for the greenish apices {/s.
wholly white), filaments 10.5-19.5 mm long (vs. 22—-23 mm), the antesepal ous ones basally adnate to the petals for
2.8-7.5 mm (vs. ca. 10 mm), anther apices apiculate ¥s. obtuse), and ovary 3.2-8 x 2.8-6 mm {/s. ca. 14 x 6 mm).
Description:—Plants terricolous, andromonoecious, propagating by axillary shoots, rhizomes of 2.2-5 cm long
and 0.3-0.65 cm in diameter. Stems 8-20.7 cm long, ca. 0.35-0.8 cm in diameter, erect or decumbent. L eaves 10-19
in number; sheath 1.9-2.7 x 2-2.9 cm, very widely ovate, green, abaxia surface densely lepidote, adaxial surface
glabrous except for the sparsely lepidote base; prickles 0.1-1 mm long, 0.1-1.5 mm apart, generally antrorse; blade
2.3-24.8 x 1.1-2.1 cm, linear triangular or narrowly triangular, green or greenish-brown, abaxial surface densely
lepidote, adaxial surface glabrous except for the sparsely Iepidote base, apices acuminate, margins undulate; prickles
0.1-1 mm long, 1-4.3 mm apart, antrorse. I nflorescence compound, spike-like with sessile clusters of flowers; 6-10
lateral clusters of flowers; each cluster with ca. 2 flowers, apical cluster withca. 22 flowers; rachis (main axis) 1-2.7
cm long; primary bracts 0.7-26.8 x 0.2-1.7 cm, foliaceous, linear triangular or narrowly triangular (at the apex of
the inflorescence), green, abaxial surface densely lepidote, adaxia surface glabrous except for the sparsely lepidote
base, apex acuminate, margins undulate; prickles 0.1-1 mm long, 1-4 mm apart, antrorse. Staminate flowers: floral
bracts 8.5-19.2 x 3.2-6 mm, ovate to lanceolate, cymbiform, brown, glabrous except for the sparsely |epidote apex,
apex mucronate or emarginate; flowers 15-24 mm long (including the extended petals); sepals 8.4-11.5 mm long,
connate for 3.5-6.5 mm, base white; lobes brown, 3-6 x 2.2-3.5 mm, very widely ovate to orbicular, mucronate;
petals 11.4-19.5 x 2.1-3.7 mm, oblanceolate, rounded or emarginate, connate for 3.5-6.5 mm, white with greenish
apex, with 2 callosities start on 3.5-6 mm from the base, covered with inconspicuous glandul ose trichomes; stamens:
filament 10.5-16 mm long, the antepetalous ones basally adnate to the petals for 2.8-5 mm, the antesepal ous ones
basally adnate to the petals for 5-6.3 mm; anther 2.3-3.5 mm long, subbasifixed, base cordate, apex apiculate;pistil:
ovary botuliform, 3.2—4.2 x 2.8-4 mm, placentation axial, ovules 0-3 per locule, epigynous tube 0.5-1 mm long, style
reduced, 0.2-1.2 mm long, , stigma reduced, 0.5-3.5 mm long.Perfect flowers: floral bracts 15-18.7 x 3.8-8 mm,
elliptic-falcate or ovate, cymbiform, abaxial surface glabrous or glabrous except the sparsely |epidote apex, adaxial

100 « Phytotaxab23 (1) © 2021 Magnolia Press FERREIRA Et AL.

256



surface glabrous except the sparsely | epidote apex, apex mucronate or emarginate; flower s28-29.5 mm long (including
the extended petals); sepals 11.5-14 mm long, connate for 5.5-9 mm, base white; lobes brown, 4.2-5.3 x 2.5-4.2 mm,
very widely ovate to orbicular, mucronate, obtuse or emarginate; petals 20.5-22 x 2-4.5 mm, oblanceolate, emarginate
or rounded, connate for 6.2—7.3 mm, white except for the greenish apices, with 2 callosities start on 7 mm from the
base, covered with inconspicuous glandul ose trichomes; stamens: filament17-19.5 mm long, the antepetal ous ones
basally adnate to the petalsfor ca. 5 mm, the antesepal ous ones basally adnate to the petalsfor 6.5-7.5 mm; anther 3-5
mm long, subbasifixed, base cordate, apex apiculate; pistil: ovary trigonous, 5-8 x 4-6 mm, placentation axial, ovules
7-9 per locule, epigynous tube 1-2 mm long, style 16-21 mm long, stigma 2.2—3.5 mm long, conduplicate-patent.
Fruits ca. 13 x 8.2 mm, trigonous, white. Seeds 3.8-4.5 x 2.5 mm, reniform, conical or pyriform.
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FIGURE 1. Distribution map of Cryptanthus apiculatantherwmd Cryptanthus brevibracteatus Bahia State, northeastern Brazil.

Etymology:—The specific epithet refers to the apiculate apices of the anthers.

Distribution and habitat:—Cryptanthus apiculatantherus a terricolous plant and only known from a single
locality from Atlantic Forest in the municipality of Itacaré, Bahia State, Brazil, at 124 m elevation (Fig. 1). It occursin
closed hygrophilous forest with trees of about 5 m tall and some areas with partial exposure to sun (Fig. 3A and 3B).
The areais humid and is located on the edge of arocky outcrop called Serra dos Vinhéticos.

Phenology:—The specimensin cultivation were blooming in January and March and fruits were found in January
in specimens in nature.

Conservation status.—The species is known only from one locality in a private property. It can be classified as
Critically Endangered (CR) based on the criterion B2 ab(ii), since the species is only known from one location and
possible decline of the area of occupancy.

Additional specimens examined (Paratypes):—BRAZIL. Bahia: Itacaré, Serra dos Vinhaticos, 124 m,
14°18'45.1"S, 39°14'45.7"W, 24 January 2019, fl. cult. 27 August 2019, E. M. Almeida3246 (UFP!); ibidem, 24
January 2019, fl. cult. 28 January 2021, E. M. Almeida 3318UFP!).

Notes on taxonomic affinities.—Cryptanthus apiculatantherus morphologically similar to C. bahianus, C.
bibarrensis and C. warren-loosei, due to the leaf blade shape, but it differs in petal color, and apiculate anther apex
(see Table 1). Besides this, C. bahianusand C. warren-loosei occur in Brazilian dry forest called Caatinga, whileC.
apiculatantherusoccurs in wet Atlantic Forest. Cryptanthus apiculatantherus aso morphologically similar with C.
venecianusnd C. viridipetalus mainly due to the long caulescent habit and petal color. However, C. apiculatantherus
differsfrom C. venecianuby flower length and apicul ate anther apex (see Table 1), and can be also distinguished from
C. viridipetalusby the apiculate anther apex.
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FIGURE 2. Cryptanthus apiculatantherué.. Habit. B. Leaf sheath (abaxial surface). C. Leaf sheath (adaxial surface). D. Leaf blade
(adaxial surface). E. Floral bract of staminate flower (abaxial surface). F. Floral bract of perfect flower (adaxia surface). G. Staminate
flower. H. Perfect flower. |. Sepals of staminate flower (adaxial surface). J. Sepals of perfect flower (adaxial surface). K. Petal and stamens
of staminate flower. L. Detail of anther. M. Petal and stamens of perfect flower. N. Detail of two conspicuous callosities. O. Style and
stigma. P. Ovary of staminate flower. Q. Ovary and epigynous tube of perfect flower. R. Fruit. S. Seed. (A, B,C,D, FRand S: E. M.
Almeida 2757; E, G, |, K, L and P: E. M. Almeida 3248, J, M, N, O and Q: E. M. Almeida 3318). Drawing by Regina Carvalho.
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FIGURE 3. Cryptanthus apiculatantheru&. Populationin nature, individual spartially exposed to sun. B. Populationin nature, individuals
not exposed to sun. C. Leaf sheath (abaxial surface). D. Leaf sheath (adaxial surface). E. Leaf (abaxial surface). F. Leaf (adaxial surface).
G. Top view of the rosette showing the inflorescence and flowers. H. Bract of the staminate flower. |. Staminate flower. J. Anther. K. Side
view of anther showing the apex. L. Bract of perfect flower. M. Perfect flower. N. Fruit with persistent sepals. O. Seeds. (C, D, E, F H, I,
L and M: E. M. Almeida 3318 and K: E. M. Almeida 3246\ and O: E. M. Almeida 275/
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FIGURE 4. Cryptanthus brevibracteatus. A. Habit. B. Leaf sheath (adaxial surface). C. Leaf (adaxial surface). D. Floral bract of staminate
flower (abaxial surface). E. Floral bract of perfect flower (abaxial surface). F. Staminate flower. G. Perfect flower. H. Sepals of staminate
flower (abaxial surface). |. Sepals of perfect flower (abaxial surface). J. Petals and stamens of staminate flower. K. Anther. L. Style and
stigma. M. Ovary and epigynous tube of staminate flower. N. Ovary of the perfect flower. (A—N: L. Daneu 744). Drawing by Felipe
Martins.
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FIGURE 5. Cryptanthus brevibracteatus. A. Habitat. B. Population in nature. C. Individual in nature. D. Top view of the rosette with
flowers. E. Leaf sheath (abaxial surface). F. Leaf sheath (adaxial surface). G. Leaf (abaxia surface). H. Leaf (adaxial surface). |. Bract of
staminate flower. J. Staminate flower. K. Bract of perfect flower. L. Perfect flower. (D—L: L. Daneu 744).
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Cryptanthus brevibracteatus D.M.C. Ferreira& Louzada, sp. nov. (Figures 1, 4 and 5)

Type—BRAZIL. Bahia: BoaNova, Fazenda Cotermaia, 781 m elev., 14°22'26.6" S, 40°11’ 14" W, 18 October 2020, fl. in cult. 29 October
2020, L. Daneu 744 (holotype: UFP!, isotype: CEPEC!, RB!).

Diagnosis.—Cryptanthus brevibracteatus differs froi@. warren-looseiin a fewer number of flowers in the apical cluster of the
inflorescence (7 flowersvs. ca. 18 flowers), floral bracts 9.2—10 x 3.2 mm ¢s. 17.3-18.5 x 3.6-4.7 mm), sepals 9.5-11.5 mm long
(vs. 15.3-18.2 mm long), connate for 6.6-8 mm (vs. 8.5-10 mm) and sepal lobes 3.8-4.9 mm long ¢s.5.6-8 mm long), anther apices
rounded (vs. acute).

Description:—Plants terricolous, andromonoecious, propagating by axillary shoots, rhizomes of 1.5 cm long, and
0.25-0.45 cm in diameter. Stems 1.9-2 cm long, 0.4-0.6 cm in diameter, erect or decumbent. L eaves 57 in number;
sheath 0.8-1.5 x 0.7-1.5 cm, very widely ovate, abaxial surface greenish-white, densely lepidote, adaxial surface
greenish-white and glabrous at the base, brown and sparsely lepidote to at the apex; prickles 0.3-1 mm long, 0.5-1 mm
apart, antrorse; blade 0.6-19.5 x 0.6-2.2 cm, narrowly €lliptic, lanceolate or oblanceolate, brown, greenish-brown or
reddish-brown, abaxial surface densely lepidote, adaxial surface glabrous except for the densely |epidote base, margins
undulate, apex acuminate; prickles 0.5-0.7 mm long, 0.3—-3 mm apart, antrorse. | nflorescence compound, spike-like
with sessile clusters of flowers; 2—4 lateral clusters of flowers; each cluster with ca. 2 flowers, apical cluster withca.
7 flowers; rachis (main axis) 2.5-4.5 cm long; primary bracts 0.3-22.1 x 0.2—2.2 cm, foliaceous, lanceolate, brown,
greenish brown or reddish brown, abaxial surface densely lepidote, adaxia surface glabrous except for the densely
lepidote base, margins undulate; prickles 0.2—0.8 mm long, 0.3—3.6 mm apart, antrorse, apices acuminate. Staminate
flowers: floral bracts ca. 10 x 3.2 mm, narrowly triangular or narrowly €lliptic-falcate, white at the base and brown
at the apex, abaxia surface glabrous at the base and densely lepidote at the apex, adaxial surface glabrous, apex
caudate-mucronate; flower s ca. 28 mm long (including the extended petals); sepals 9.5-11.5 mm long, connate for ca.
8 mm, base white; lobes brown, 2-4.9 x 1.7-2.2 mm, ovate, mucronate;petals 18.5-19.5 x 3.3-3.5 mm, oblanceol ate,
rounded, connate for ca. 5 mm, white, with 2 callosities start on 6-7 mm from the base, covered with inconspicuous
glandul ose trichomes; stamens: filament17.3-18 mm long, the antepetal ous ones basally adnate to the petals for ca.
7 mm, the antesepal ous ones basally adnate to the petals for ca. 5 mm, anther 1.5-2.2 mm long, subbasifixed, base
cordate, apex rounded; pistil: ovary trigonous, 6-8 x 2.5-4.2 mm, ovules absent, epigynous tube 2.2—4 mm long, style
reduced, ca. 0.2 mm long; stigma reduced,ca. 0.2 mm long. Perfect flowers: floral bractsca. 9.2 x 3.2 mm, irregular,
oblong-falcate, glabrous at the base and sparsely |epidote at the apex on both surfaces, with fimbriate trichomes on the
apex, apex mucronate; flowers ca. 31 mm long (including the extended petals), diurnal; sepals 10.8-11.5 mm long,
connate for 6.6—7 mm, white at the base and brown at the apex; lobes 4.2 x 3-3.2 mm, ovate, glabrous at the base and
sparsely lepidote to at the apex on both surfaces, mucronate; petals 14.2—27 x 4 mm, oblanceolate, rounded or obtuse,
connate for ca. 7 mm, white, with 2 callosities start onca. 7.5 mm from the base, bearing inconspicuous glandulose
trichomes; stamens: filamentca. 12.5 mm long, white, the antepetal ous ones basally adnate to the petals for ca. 4.5
mm, the antesepalous ones basally adnate to the petals for 6-7.5 mm; antherca. 2.2 mm long, base cordate, apex
rounded; pistil: ovary trigonous,ca. 8.2 x 3.2 mm, placentation axial, ovules 5-7 per locule, epigynous tube 2—2.2 mm
long, style 9-20 mm long;stigma 2.2—3 mm long, conduplicate-patent.

Etymology:—The specific epithet ‘brevibracteatusrefers to the shorter floral bracts compared to the other
species of the genus.

Distribution and habitat: Cryptanthus brevibracteatusaterricolous plant and is known only from two records
from a transition area between Atlantic Forest and Caatinga, in the municipality of Boa Nova, Bahia State, Brazil, at
781 to 900 m elevation (Fig 1). It occursin forest areas popularly known as “Mata de Cip6” with trees about 3 m tall
(Fig. 5A). Thesite of occurrence of C. brevibracteatuss situated in a private property. The new species hasarestricted
and sparce occurrence in the area, of small groups. Cryptanthus boanovensiseme (2015: 93) is sympatric with this
Species.

Phenology:—Flowers in nature in October.
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Conservation status.—Thespeciesisonly knownfromtwositesinaprivateproperty. Cryptanthus brevibracteatus

is classified as Critically Endangered (CR) based on the criterion B2 ab(ii), due to the low number of locations where
the speciesis found and possible decline in the area of occupancy.

Additional specimens examined (Paratypes):—BRAZIL. Bahia: Boa Nova, Fazenda Cotermaia (owner Alipe
Maia), entrance 1.2 km E of Boa Nova on Road to Dario Meira, 790 m elev., 14°22.389'S, 40°11.309' W, 15 October
2001, W. W.thomas, A. M. Carvalho, M. R. Barboss, sant’/Ana & J. L. Paixdo 12642CEPEC!); Boa Nova, 3.3
km east of Boa Nova on Road to Dario Meira, 850-900 m elev., 14°22.983'S, 40°11.177'W, 15 October 2000, W. W.
t homas, J. Jardim & s. sant’/Ana 12272EPEC!, NY image!).
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Notes on taxonomic affinities:—Cryptanthus brevibracteatus is morphologicaly similar ©. crassifolius due
to the leaf blade shape, but can be differentiated by the glabrous adaxial surface of the leaf blades, except for the
densely lepidote base (vs. leaves with densely lepidote adaxial surface), and 9.5-11.5 mm long sepals {/s.13-16 mm,
see Table 2). Compared to C. diamantinensisC. brevibracteatusas a similar leaf blade size but differs from the
former by the ovate sepals (vs. narrowly linear-lanceol ate, see Table 2).Cryptanthus brevibracteatus also similar to
C. warren-loosedue to the leaf blade color, but differs from the latter mainly by the 9.2—10 mm long flora bracts (vs.
17.3-18.5 mm long) and rounded anther apex (vs. acute, see Table 2).

TABLE 2. Comparison of characters of Cryptanthus brevibracteatwsd morphologically similar species.

Species/ Characters C. brevibracteatus C. crassifolius C. diamantinensis C. warren-loosei

Sub-densely lepidote Glabrous, except the
near the base and sparsely lepidote or
glabrous toward the apex densely lepidote base

Glabrous, exceptthe  Densely lepidote on

Adaxial surface of leaf blades i
densely lepidote base  older leaves

Length of floral bracts(mm)  9.2-10 11-155 ca9 17.3-185
Narrowly linear-

Shape of sepal lobes Ovate Ovate Ovate or lanceolate
lanceolate

Length of sepals (mm) 9.5-11.5 13-16 10-11 15.3-18.2

Connation of sepals (mm) 6.6-8 8-10 67 8.5-10

Length of sepal lobes (mm) 3.8-4.9 486 - 5.6-8

Anther apices Rounded Rounded Apiculate Acute
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