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Abstract

The authors describe and illustrate 18 new species of the “Cryptanhoid complex”, encompassing the genera Cryptanthus (C. 
cruzalmensis, C. guanduensis, C. santateresinhensis, and C. univittatus), Forzzaea (F. coutensis, F. flavipetala, F. pseudomi-
cra, and F. viridifolia), Hoplocryptanthus (H. knegtianus), Orthophytum subg. Orthophytum (O. alagoanum, O. brejoense, 
O. formosense, O. minimum, and O. santosianum), Orthophytum subg. Capixabanthus (O. arcanum), and Orthophytum 
subg. Clavanthus (O. cristaliense, O. gouveianum, and O. viridissimum). Besides, identification keys are provided for the 
first time for the species of the recently described genus Forzzaea and for Orthophytum subgenera Capixabanthus and Cla-
vanthus. 
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Introduction

The family Bromeliaceae Jussieu (1789: 49), with 3,587 species and 76 genera (Gouda et al. cont. updated), is the 
largest nearly endemic family to the Americas with at least 40% of its species found in Brazil, a country that continues 
to yield the greatest number of species annually described as new and holds—with its 33,161 species—the most 
diverse flora within the Americas (Ulloa et al. 2017). 
 Bromelioideae is the second largest of the eight subfamilies in Bromeliaceae and the most ecologically and 
morphologically diverse, which makes the subfamily an exceptional challenge for the taxonomists today. It comprises 
37 mostly accepted genera, 18 of them being endemic to eastern Brazil. Among these endemics, Cryptanthus Otto 
& Dietrich (1836: 298) heads the recently revised “Cryptanthoid complex”, along with Forzzaea Leme, S. Heller 
& Zizka (Leme et al. 2017: 66), Hoplocryptanthus (Mez, 1891: 202) Leme, S. Heller & Zizka (Leme et al. 2017: 
62), Lapanthus Louzada & Versieux (2010: 497), Orthophytum Beer (1854: 347), Rokautskyia Leme, S. Heller & 
Zizka (Leme et al. 2017: 68), and Sincoraea Ule (1908: 191). They share ecological, geographical and morphological 
characteristics such as endemic occurrence in southeastern and northeastern Brazil, terrestrial or saxicolous habit, 
leaf rosettes without water-holding capacity, sessile flowers usually arranged in subsessile flower fascicles and fruits 
without noticeable mucilaginous substance (Leme et al. 2013, Leme et al. 2017).
 During the field activities for collecting data utilized in the recent revised classification of the “Cryptanthoid complex” 
(Leme et al. 2017), several new species were discovered and a first number of them is presented in this study.
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Material and Methods

Taxonomic sampling. The studied species were collected in their natural habitat and were introduced into cultivation at 
Refúgio dos Gravatás (Teresópolis, Rio de Janeiro state) for further studies and conservation, following the guidelines 
recommended by the article 9 of the Convention on Biological Diversity for ex situ conservation (1993).
 The morphological descriptions and illustrations are based on living fertile material using a stereomicroscope before 
herborization. The descriptive terminology follows Smith & Downs (1974, 1977, 1979), with adaptations suggested by 
Scharf & Gouda (2008), and definitions proposed by Leme et al. (2017) for the genera of the “Cryptanthoid complex”. 
Presented photographs in the figures were taken by the first author unless otherwise indicated in the captions. Voucher 
specimens were pressed and dried following Fidalgo & Bononi (1984) and deposited in the herbarium RB [acronym 
following Thiers (cont. updated)]. The specimens studied from CEPEC, ESA, HUEFS, HUFU, and NY were examined 
by means of digital images. 
 Latin abbreviations used in nomenclature follow the Melbourne Code (McNeill et al. 2012) and Hawksworth 
(2010).
 The affinity/distinctness of the species was established based on the most relevant characters selected by Leme et 
al. (2017).  

Results 

The in situ and ex situ analyses of living fertile material performed during the revision of the “Cryptanthoid complex” 
(Leme et al. 2017) provided morphological evidences to recognize and distinguish 18 new species in the “Cryptanthoid 
complex”, based on selected morphological characters traditionally used as well as new traits of taxonomic value. 
Identification keys are presented in the taxonomy section and morphological affinities of similar species are discussed 
as well. 
 The affinity and distinctness of the new species are supported by the combination of geographical distribution, 
ecological preference, and morphological characters regarded to be most useful in the “Cryptanthoid complex”, like 
corolla conformation, petal appendages, stigma type and ornamentation, pollen, fruits, and seeds, presented in the 
descriptions and illustrated in the taxonomical part of this paper.
 Concerning conservation status, it was found that most of the described species are critically endangered by 
factors such as severe habitat fragmentation with gradual loss of biodiversity, frequent fires, and agropastoral activities, 
to name a few. A smaller but still significant portion of the species was considered data-deficient, especially due to 
limited field observations, which points to the need of further studying them.

Taxonomy

1.	 Cryptanthus Otto & Dietrich (1836: 298)

According to the genus concept adopted by Leme et al. (2017), Cryptanthus is characterized by andromonoecious 
plants with compound or rarely pseudosimple, sessile, and shortly corymbose inflorescences (fertile part) with 
inconspicuously stipitate basal/outer flower fascicles. The unappendaged, usually white, rarely green or greenish petals 
are sublinear-lanceolate to narrowly spathulate, arcuate to recurved at anthesis and distinctly exposing the stamens, 
basally connate for 1/7–1/3 of their length, and 4–8 times longer than wide. Filaments are equal in length and the 
sulcate pollen is spherical, its exine is reticulate, the reticulum coarse proximally with thick muri and broad lumina, 
and the sulcus completely covered with exine elements forming a net. The stigma has conduplicate-patent lobes. Fruits 
present the distal portion of the attached sepals soon decaying, and the persistent basal remnants are 2–4 times shorter 
than the fruit length. Seeds are comparatively large and few in number, usually 2–10, rarely to 30 per fruit.
 The genus is associated to low-altitude habitats within the hygrophilous to drier Atlantic Forest, Restinga 
vegetation of the coastal plains, as well as it inhabits of inland areas of riparian forests and the drier environment of 
Caatinga vegetation. It ranges from the southeastern states, i.e., Rio de Janeiro (the southernmost limit), Minas Gerais 
and Espírito Santo, to the northeastern states of Bahia, Sergipe, Alagoas, Pernambuco, Paraíba and Rio Grande do 



MISCELLANEOUS NEw SPECIES IN THE “CRYPTANTHOID COMPLEx” Phytotaxa 430 (3) © 2020 Magnolia Press   •   159

Norte (the northernmost limit). Cryptanthus currently comprises 59 species, including the four new species described 
below.

1.1. Cryptanthus	cruzalmensis	Leme & E.H. Souza, sp.	nov. (Fig. 1, A–F)
Diagnosis:––This new species can be distinguished from its morphologically closest relative, Cryptanthus pseudopetiolatus, by the 

propagation by long and slender stolons (vs. by short axillar shoots), and sepals with obtuse lobes (vs. acute) and entire margins (vs. 
distinctly spinulose).

Type:––BRAZIL. Bahia: Cruz das Almas, Mata do Cazuzinha, near Cruz das Almas downtown, 135 m elevation, 12º39’59” S, 39º06’19.4” 
w, 19 February 2019, E. Leme 9568 & E. Hilo de Souza (holotype RB!).

Description:––Plants terrestrial, stemless, propagating by slender stolons of 25–30 × 0.4–0.5 cm. Leaves	 6–8 in 
number, spreading at anthesis, laxly arranged; sheath subreniform, greenish-white to bronze colored at the distal 
end, densely lepidote abaxially near distal end, glabrous toward the base; blade narrowly lanceolate, apex acuminate, 
narrowed toward the base but not petiolate, 25–50 × 3.4–5.5 cm, coriaceous, nearly flat, green to reddish-bronze colored 
mainly toward the margins, non-lustrous, with a thicker median channel mainly toward the base, abaxially densely 
and coarsely white lepidote of trichomes obscuring the leaf color, adaxially densely and minutely white lepidote to 
glabrescent, trichomes not obscuring the color, margins distinctly undulate, very densely spinulose; spines triangular, 
straight to slightly antrorsely uncinate, greenish to reddish, 0.3–0.4 mm long, 0.5–3 mm apart. Inflorescence sessile, 
shortly corymbose, ca. 3 cm long, ca. 2.5 cm in diameter, once branched at the base and bearing an inconspicuous 
simple central portion with densely arranged flowers; primary	bracts resembling the leaves; flower	fascicles ca. 5 in 
number, with ca. 2 flowers, complanate, ca. 23 × 15 mm; floral	bracts in the flower fascicles subtriangular, subacute, 
15–18 × 8–12 mm, membranaceous, hyaline toward the margins, glabrous or nearly so with exception of the sparse 
fimbriate trichomes along the apical margins, entire or remotely crenulate at the apex, about equalling the middle of 
the sepals, distinctly carinate. Flowers sessile, odorless, the perfect ones 42–50 mm long (with the petals extended), 
the staminate ones slightly shorter; sepals	12–14 mm long, connate for 6–8 mm, glabrous, whitish-hyaline to greenish, 
lobes broadly elliptic, obtuse and minutely apiculate, 5–6 × 5 mm, symmetrical, obtusely carinate, margins entire; 
petals narrowly lingulate, apex obtuse-emarginate, white except for the greenish apex at the beginning of anthesis, 
exceeding the stamens but spreading-recurved at anthesis and exposing them; those of the perfect flowers 35–42 × 4.5–
5.5 mm, connate at the base for 12–13 mm, bearing 2 conspicuous longitudinal callosities at the base of the free lobes; 
filaments	ca. 33 mm long, the antesepalous ones adnate to the petal-tube and free above it, the antepetalous adnate 
to the petals for ca. 20 mm; anthers ca. 3 mm long, dorsifixed near the middle, base bilobed, apex narrowly obtuse; 
stigma conduplicate-patent, lobes ca. 5 mm long, ca. 1.5 mm wide, white, margins scalloped, without papillae; ovary 
subquadrate, subtrigonous, slightly complanate ca. 7 × 6.5 mm, white, glabrous; epigynous	tube lacking; placentation	
apical; ovules few, obtuse. Fruits not seen.
 Distribution, habitat and conservation:––Cryptanthus cruzalmensis is a terrestrial species which grows on the 
shaded forest floor in an Atlantic Forest fragment known as Mata do Cazuzinha, in the urban area of Cruz das Almas 
city, in Bahia state (Fig. 1 A–B). The county is situated in the Paraguaçu River basin, south of “Recôncavo Baiano” as 
the region around Todos dos Santos Bay is known. 
 Its population is composed of medium groups of individuals more or less sparsely distributed in the area with 
a population estimated of ca. 250 individuals. The uncontrolled access to the area, which is a public park in the 
neighborhood of the city, combined with the absence of any extra conservation measure, constitutes a serious threat to 
C. cruzalmensis. So, it can be classified as a critically endangered species (CR) according to the criteria B2 ab + ii + 
iii of IUCN (2012).
 Etymology:––The specific epithet is a reference to the county of Cruz das Almas, Bahia state, where C. 
cruzalmensis was collected.
 Additional specimen examined (paratypes):–– BRAZIL. Bahia: Cruz das Almas, mata dentro de la ciudade de 
Cruz das Almas, 10-20 m elevation, 12°21’ S, 38°33’ w, 13 August 1994, I. Ramírez & H. S. Brito 490 (CEPEC! MO! 
NY!); ibidem, Mata da Cazuzinha, 12º40’39” S, 39º06’23” w, 27 May 2012, S.S. Simões 35 et al. (HURB!); ibidem, 
12º40’39” S, 39º 06’23” w, 30 August 2012, S.S. Simões 113 et al. (HURB!); ibidem, 12º39’58.2” S, 39º06’20” w, 
December 2018, E.H. Souza 726 (HURB!).
 Observations:—Cryptanthus cruzalmensis is morphologically closely related to C. pseudopetiolatus Philcox 
(1992: 265), which is a confusing species poorly known due to its partially inaccurate original description and the 
broad species concept adopted by Ramírez (1996) including three or more taxa. This is inferred from the list of cited 
specimens and the proposed synonym of C. ruthae Philcox (1992: 268) and C. vexatus Leme (1995: 9). 
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FIGURE 1. Cryptanthus cruzalmensis from Cruz das Almas, Bahia state (Leme 9568 & Souza): A–B. Small group of plants forms its 
population at the type locality. C. Habit. D. Conduplicate-patent stigma type. E. Central staminate flowers and one hermaphrodite flower 
of the lateral flower fascicle. F. Details of the hermaphrodite flower of the lateral flower fascicle.
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 In the protologue of C. pseudopetiolatus (Philcox 1992) its calyx is described as 30 mm long with a basal tube of 
22 mm, while the ovary is referred to as “incompletely known”. These characteristics are not confirmed by the direct 
examination of the holotype deposited in herbarium CEPEC, which revealed sepals ca. 13 mm long, connate at the 
base for ca. 7 mm, with lobes broadly ovate, acute, distinctly spinulose, and ca. 6 × 4.5 mm. The ovary is narrowly 
clavate, ca. 10 mm long. In contrast with the description by Ramírez (1996) where the sepals of C. pseudopetiolatus 
are 15–21 (–28) mm long and connate at the base for (4–) 10–11 (–22) mm.
 One of the specimens cited by Ramírez (1996) as C. pseudopetiolatus from Cruz das Almas (I. Ramírez & H. S. 
Brito 490) is recognized here as the new C. cruzalmensis and was collected at the same locality as the type specimen. 
The presence of a long stolon is clearly visible in the duplicate deposited in the herbarium of the Missouri Botanical 
Garden (MO), which led Harry E. Luther (1952–2012) also to consider it as a new species. In 1997, he wrote on an 
existing label in the herbarium sheet: “Cryptanthus sp. nov. cf. C. ubairensis I. Ramírez ined.” 
 This new species can be distinguished from the morphologically closest relative, C. pseudopetiolatus, by the 
propagation by long and slender stolons (vs. by short axillar shoots), leaf blade with the distal portion ca. 1.5 times 
wider than the basal portion (vs. distinctly narrowed toward the base, with distal portion 2.5–2.7 times wider than the 
basal portion), floral bracts entire or nearly so (vs. laxly serrate), and sepals with obtuse lobes (vs. acute) and entire 
margins (vs. distinctly spinulose). 
 On the other hand, C. cruzalmensis is also morphologically close to C. vexatus, differing by its stemless habit (vs. 
distinctly caulescent with a stem 20–25 cm long), propagating by long and slender stolons (vs. by short axillar shoots), 
basal flower fascicles ca. 2-flowered (vs. 5–7-flowered), sepals higher connate at the base (6–8 mm vs. 4–5 mm) with 
lobes brodly elliptic (vs. suboblong) and obtuse (vs. subacute), and petals higher connate at the base (12–13 mm vs. 
4–5 mm).

1.2. Cryptanthus	guanduensis	Leme & L. Kollmann, sp.	nov. (Fig. 2 A–E)
Diagnosis:––This new species can be distinguished from the morphologically closest relative, Cryptanthus robsonianus, by the narrower 

leaf blades (3.8–5.8 cm vs. 4.5–7 cm), that are narrowly lanceolate (vs. narrowly oblanceolate), green to yellowish green (vs. 
prevailingly dark purplish-wine), sepals higher connate (11–13 mm vs. 9–11 mm), and lobes densely denticulate (vs. spinulose to 
entire).

Type:––BRAZIL. Espírito Santo: Baixo Guandu, at the border with Aimorés, Minas Gerais state, Pedra do Souza, trail to “capelinha”,  
212 m elevation, 19º29’42.8” S, 40º58’07.5” w, 21 June 2014, E. Leme 8902, L. Kollmann, A.P. Fontana & V. Leme (holotype 
RB!).

Description:––Plants stemless, propagating by short basal shoots. Leaves 6 to 8 in number, slightly arcuate to 
spreading at anthesis, laxly arranged and forming an open rosette; sheath	inconspicuous, greenish to reddish, densely 
lepidote and distinctly rugose abaxially near distal end; blade narrowly lanceolate, apex caudate, distinctly narrowed 
toward the base but not petiolate, 20–34 × 3.8–5.8 cm, coriaceous, canaliculate mainly toward the base, nearly flat 
toward the apex, green to yellowish-green toward the apex, reddish near the base, non-lustrous, abaxially densely and 
coarsely white lepidote, adaxially glabrous except for the subdensely white lepidote apex, margins slightly undulate, 
densely spinulose; spines triangular, straight to slightly antrorsely uncinate, reddish, 0.5–1 mm long, 2–4 mm apart. 
Inflorescence sessile, shortly corymbose, ca. 3.5 cm long, ca. 4.5 cm in diameter, once branched at the base and 
bearing a conspicuous, simple, central head of densely arranged flowers; primary	bracts resembling the leaves; flower	
fascicles 4–5 in number, inconspicuous, with ca. 2 flowers, complanate; floral	bracts triangular, acuminate, ca. 20 × 
10 mm, membranaceous, greenish toward the apex, densely and coarsely lepidote mainly toward the apex, densely 
spinulose, equalling to slightly exceeding the ovary, those of the flower fascicles distinctly carinate. Flowers sessile, 
odorless, the perfect ones 55–58 mm long (with the petals extended), the staminate ones shorter; sepals 19–20 mm 
long, connate for 11–13 mm, whitish, densely and coarsely whitish lepidote, lobes ovate-lanceolate, long acuminate, 
7–8 × 3.5–4 mm, symmetrical, obtusely carinate, margins densely and inconspicuously denticulate; petals ligulate, 
apex acute, white except for the slightly greenish apex, exceeding the stamens but spreading-recurved at anthesis and 
exposing them; those of the perfect flowers 38–39 × 6 mm, connate at the base for 9–10 mm, bearing 2 conspicuous 
longitudinal callosities at the base of the free lobes; filaments ca. 26 mm long, adnate to the petal-tube and free above 
it; anthers	ca. 2 mm long, dorsifixed near the base, base distinctly bilobed, apex obtuse; stigma conduplicate-patent, 
lobes ca. 6 mm long, white, margins scalloped, without papillae; ovary narrowly subclavate, trigonous, ca. 16 × 5 mm, 
whitish, glabrous; epigynous	tube lacking; placentation apical; ovules	few, obtuse. Fruits not seen.
 Distribution, habitat and conservation:––Cryptanthus guanduensis was found growing as a terrestrial species 
in a hill known as Pedra do Souza, an isolated, granitic inselberg situated on the banks of the Doce River, in the 
county of Baixo Guandu, Espírito Santo state, at the border with the county of Aimorés, Minas Gerais state. In the 



LEME ET AL.162   •   Phytotaxa 430 (3) © 2020 Magnolia Press

FIGURE 2. Cryptanthus guanduensis from Pedra do Souza, trail to “capelinha”, Baixo Guandu, Espírito Santo state, (Leme 8902 et 
al.): A. Small group of plants at type locality. B. General view of the vegetation along the trail to “capelinha”. C. Habit. D. Details of the 
inflorescence highlighting the distinct central head of staminate flowers and a single hermaphrodite flower of the lateral flower fascicle. 
E. Conduplicate-patent stigma type.
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type population, the isolated individuals were scattered or formed small groups on the partially shaded forest floor in 
the fragments of semideciduous Atlantic Forest that partially covers the hill (Fig. 2 A–B). The vegetation of Pedra do 
Souza is additionally composed by extensive areas of rupicolous species that predominate on the rock outrops.
 According to the “B.1.a” and “B.2.a + b” criteria adopted by IUCN (2012), C. guanduensis must be considered a 
critically endangered species (CR).
 Etymology:––The name of this new species is a reference to the county of Baixo Guandu, Espírito Santo state, 
where C. guanduensis was found.
 Observations:—Cryptanthus guanduensis is morphologically close to C. robsonianus Leme (2014: 150), but 
differs from it by the narrower leaf blades (3.8–5.8 cm vs. 4.5–7 cm), that are narrowly lanceolate (vs. narrowly 
oblanceolate), green to yellowish green (vs. prevailingly dark purplish-wine), and adaxially glabrous except for the 
subdensely white lepidote apex (vs. densely and coarsely white lepidote near the base and glabrescent toward the 
apex), sepals higher connate at the base (11–13 mm vs. 9–11 mm), lobes densely denticulate (vs. spinulose to entire), 
petals smaller (38–39 × 6 mm vs. ca. 45 × 8 mm), higher connate at the base (9–10 mm vs. 5–6 mm), and stigma wider 
(ca. 2 mm vs. ca. 1 mm wide).
 On the other hand, this new species is morphologically close to C. argyrophyllus Leme (2001: 12), differing by 
leaf blades without a protruded thicker median zone (vs. bearing a slightly protruded thicker median zone), adaxially 
glabrous except for the subdensely white lepidote apex (vs. densely and coarsely white lepidote throughout), floral 
bracts triangular (vs. suboblong) and larger (ca. 20 × 10 mm vs. ca. 15 × 6 mm), sepal lobes densely denticulate 
(vs. entire), and stigma lobes broader (ca. 2 mm vs. ca. 1 mm wide). Another more distantly related species is C. 
capitellatus Leme & L. Kollmann (Leme et al. 2010: 29), but C. guanduensis can be distinguished by leaf blades not 
petiolate (vs. petiolate to subpetiolate), comparatively broader (3.8–5.8 cm vs. 1.5–4.5 cm), floral bracts triangular 
(sublinear lanceolate or narrowly triangular), broader (ca. 10 mm vs. 3–7 mm), flowers longer (55–58 mm vs. 32–40 
mm), sepals longer (19–20 mm vs. 14–15 mm), with broader lobes (3.5–4 mm vs. 2–2.5 mm), and petals acute (vs. 
subacute to obtuse and emarginate-cucullate), larger (38–39 × 6 mm vs. 24–30 × 4–5 mm), which are more connate 
(9–10 mm vs. ca. 2 mm).
 Finally we compare C. guanduensis with the morphologically poorly known C. minarum L.B. Smith (1955: 24), 
which is the single representative of the genus growing in the geographical range of Hoplocryptanthus in the Iron 
Quadrangle of Minas Gerais state. It is known from the type locality only based on a single collection from 1902, in 
Pico do Itabira area, half way between Ouro Preto and Belo Horizonte. Cryptanthus minarum was never collected again 
and its type locality was completely destroyed by mining activities. However, it is possible to distinguish this new 
species from C. minarum by the broader leaf blades (3.8–5.8 cm vs. 2.8–3.5 cm), inflorescence bearing a conspicuous, 
simple, central head of densely arranged flowers (vs. without a noticeable central head of flowers), and longer sepals 
(19–20 mm vs. ca. 15 mm), with ovate-lanceolate and long acuminate lobes (vs. broadly elliptic and apiculate).

1.3.	Cryptanthus	santateresinhensis	Leme, sp.	nov. (Fig. 3 A–D)
Diagnosis:––This new species can be distinguished from the morphologically closest relative, Cryptanthus coriaceus, by the leaf blades 

with undulate margins (vs. usually not undulate) and smaller marginal spines (0.3–0.5 mm vs. 0.5–1.5 mm), sepals with castaneous 
lobes (vs. greenish), which are inconspicuously denticulate (vs. entire), linear (vs. narrowly subspathulate), and higher connate petals 
(ca. 16 mm vs. 5–7 mm).

Type:––BRAZIL. Bahia: Santa Teresinha, close to the border with Castro Alves, Serra da Jibóia, ca. 600 m elevation, 12º51’ S, 39º28’ w, 
May 1998, S. Linhares s.n., fl. cult. E. Leme 4222 (holotype RB!).

Description:––Plants stemless, propagating by short basal shoots. Leaves ca. 8 in number, spreading-arcuate at 
anthesis, laxly arranged and forming an open rosette; sheath	subreniform, ca. 3.3 × 2.2 cm, greenish, densely white 
lepidote abaxially near distal end, glabrous adaxially; blade narrowly lanceolate, apex caudate, slightly narrowed 
toward the base, 19–35 × 2.5–3.7 cm, coriaceous, canaliculate, green except for the dark reddish base and apex, 
lustrous, abaxially densely and coarsely white lepidote, adaxially glabrous except for the densely white lepidote base, 
margins distinctly undulate mainly toward the apex, densely spinulose; spines triangular, antrorse, reddish, 0.3–0.5 
mm long, 0.5–2 mm apart. Inflorescence sessile, shortly corymbose, ca. 3.5 cm long, ca. 2.5 cm in diameter, once 
branched at the base; primary	bracts resembling the leaves; flower	fascicles ca. 6 in number, 26 × 15–20 mm, with 2–3 
flowers, complanate; floral	bracts narrowly triangular-ovate, acuminate, ca. 20 × 7 mm, membranaceous, castaneous, 
subdensely to sparsely and coarsely white lepidote mainly toward the apex, inconspicuously and irregularly spinulose, 
exceeded by the sepals, those of the flower fascicles distinctly carinate. Flowers sessile, odorless, the perfect ones ca. 
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FIGURE 3. Cryptanthus santateresinhensis from Serra da Jibóa, Santa Teresinha county Bahia state (Leme 4222): A. In the background, 
a general view of Serra da Jibóia covered by fragments of Atlantic Forest. B. Habit. C. Details of the inflorescence. D. Details of a 
hermaphrodite flower of the lateral flower fascicle and the conduplicate-patent stigma type.
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44 mm long (with the petals extended), the staminate ones shorter; sepals ca. 15 mm long, connate for ca. 10 mm, 
white except for the lobes, lobes ovate, acute, ca. 5 × 3 mm, symmetrical, obtusely carinate, subdensely and coarsely 
whitish lepidote, castaneous, margins inconspicuously denticulate; petals sublinear-oblong, apex acute, white except 
for the greenish apex, exceeding the stamens but spreading-recurved at anthesis and exposing them; those of the 
perfect flowers ca. 35 × 4 mm, connate at the base for ca. 16 mm, bearing 2 conspicuous longitudinal callosities at the 
base of the free lobes; filaments ca. 26 mm long, adnate to the petal-tube and free above it; anthers ca. 3 mm long, 
dorsifixed at 1/3 of its length above the base, base distinctly bilobed, apex obtuse; stigma	conduplicate-patent, lobes 
4.5–5 mm long, narrow, white, margins inconspicuously crenulate, without papillae; ovary subclavate, trigonous, ca. 
11 × 5 mm, white, glabrous; epigynous	tube lacking; placentation apical; ovules few, obtuse. Fruits not seen.
 Distribution, habitat and conservation:–– Cryptanthus santateresinhensis was found growing as a terrestrial 
species in shaded sites in dry Atlantic Forest fragments on a hill known as Serra da Jibóia (Fig. 3 A), in the county of 
Santa Teresinha, close to the border with Castro Alves, Bahia state, at about 600 m elevation. It is known from the type 
locality only, in a geographically limited, fragmented habitat of declining quality, thus being considered to be critically 
endangered (CR) according to the “A.1. c + d” and “B. 1. a + b. iii” criteria adopted by IUCN (2012).
 Etymology:––The name of C. santateresinhensis refers to the county of Santa Teresinha, Bahia, where it was 
collected.
 Observations:—Cryptanthus santateresinhensis is morphologically close to C. coriaceous Leme (1991: 14), a 
species endemic to Espírito Santo state, known from the type locality only, from the county of Serra, where it grows 
in shallow soils under partial shade protection of shrub or tree-like vegetation on inselbergs along the road BR 101, 
north of Vitória city. This new species shares the similar flower fascicles, floral bracts, and sepal conformation with 
C. coriaceus, but differs from it by the coriaceous, not succulent leaf blades (vs. coriaceous and very rigid, succulent 
toward the base), with undulate margins (vs. usually not undulate), marginal spines smaller (0.3–0.5 mm vs. 0.5–1.5 
mm), sepals with castaneous lobes (vs. greenish), which are inconspicuously denticulate (vs. entire), and by the linear-
oblong petals (vs. narrowly subspathulate), which are higher connate at the base (ca. 16 mm vs. 5–7 mm).

1.4.	Cryptanthus	univittatus	Leme, sp.	nov. (Fig. 4 A–E)
Diagnosis:––This new species is morphologically close to C. bivittatus, differing from it by the narrower leaf blades (1–1.5 cm × 3–4 cm 

wide), bearing adaxially a single, broad reddish-rose median stripe (vs. bearing 2 narrow whitish or rose stripes, in contrast with a 
narrow central and the marginal darker green stripes), marginal spines larger (1–2.5 mm vs. ca. 0.5 mm long), sepals longer (12–13 
mm vs. 8–10 mm long) and higher connate (ca. 8 mm vs. 3.5–5 mm).

Type:––BRAZIL. Minas Gerais: São José do Divino, Serra dos Aimorés, at the base of Pedra Riscada, 427 m elevation, 18º22’19” S, 
41º19’45” w, May 2012, R. Vasconcelos s.n., fl. cult. E. Leme 8654 (holotype RB!).

Description:––Plants stemless, propagating by short basal shoots. Leaves ca. 8 in number, suberect to spreading at 
anthesis, laxly arranged and forming an open rosette; sheath inconspicuous, reddish, white lepidote abaxially near 
distal end, glabrous adaxially; blade narrowly sublinear-lanceolate, attenuate, apex caudate, inconspicuously if at all 
narrowed toward the base, 13–20 × 1–1.5 cm, coriaceous, slightly canaliculate, bearing a single, broad reddish-rose 
median stripe in contrast with the narrow, dark reddish-green marginal stripes, non-lustrous, abaxially densely and 
coarsely white lepidote, adaxially glabrous, margins slightly if at all undulate, densely spinose; spines triangular, 
retrorsely (basal ones) to straight and antrorsely uncinate (median to apical ones), dark red, 1–2.5 mm long, 2–3 mm 
apart. Inflorescence sessile, shortly corymbose, ca. 2.5 cm long, ca. 2.5 cm in diameter, once branched at the base 
and bearing a distinct simple central head of densely arranged flowers; primary	bracts resembling the leaves; flower	
fascicles ca. 4 in number, inconspicuous, with ca. 2 flowers, ca. 22 × 10 mm, complanate; floral	bracts narrowly 
triangular, acuminate, ca. 15 × 7 mm, membranaceous, greenish, inconspicuously castaneous lepidote, spinulose near 
the apex, distinctly exceeded by the sepals, those in the flower fascicles distinctly carinate. Flowers	sessile, fragrance 
not detected, the perfect ones ca. 36 mm long (with the petals extended), the staminate ones shorter; sepals 12–13 
mm long, connate for ca. 8 mm, castaneous toward the apex whitish-rose near the base, sparsely pale castaneous 
lepidote, lobes broadly ovate, acute and apiculate, 4–5 × 3–3.5 mm, symmetrical, obtusely carinate, margins densely 
and inconspicuously crenulate-spinulose; petals subspathulate, apex rounded, slightly cucullate, white except for the 
green apex and apical margins, exceeding the stamens but spreading-recurved at anthesis and exposing them; those 
of the perfect flowers ca. 25 × 5 mm, connate at the base for ca. 6 mm, without callosities; filaments	ca. 18 mm 
long, adnate to the petal-tube and free above it; anthers ca. 3 mm long, dorsifixed near the middle, base distinctly 
bilobed, apex obtuse; stigma	conduplicate-patent, lobes ca. 4 × 2 mm, white, margins scalloped, without papillae; 
ovary narrowly subclavate, trigonous, ca. 10 × 5 mm, whitish, glabrous; epigynous	tube lacking; placentation	apical; 
ovules few, obtuse. Fruits	not seen.
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FIGURE 4. Cryptanthus univittatus from the vegetated base of Pedra Riscada, Serra dos Aimorés, in São José do Divino, Minas Gerais 
state (Leme 8654). A. General view of Pedra Riscada. B–C. Small group of plants of C. univittatus at the type locality. D. Detail of the 
inflorescence highlighting the hermaphrodite flower of the lateral flower fascicle. E. Habit of a flowering specimen in cultivation. B–C. 
Photo R. Vasconcelos.



MISCELLANEOUS NEw SPECIES IN THE “CRYPTANTHOID COMPLEx” Phytotaxa 430 (3) © 2020 Magnolia Press   •   167

 Distribution, habitat and conservation:––Cryptanthus univittatus was found growing as a terrestrial under 
shrubby vegetation of the small fragments of dry Atlantic Forest at the base of Pedra Riscada (Fig. 4 A), which is part 
of Serra dos Aimorés, in the County of São José do Divino, in Minas Gerais state, not far from the border with Espírito 
Santo state, at 427 m elevation. Plants were observed forming sparse groups of individuals (Fig. 4, B–C) in clearly 
anthropized condition, which makes surviving of the only known population uncertain. So, it must be considered a 
critically endangered species (CR) according to the “A.1. c + d” and “B. 1. a + b. i to iv” criteria adopted by IUCN 
(2012).
 Etymology:––The name of C. univittatus is based on the combination of the Latin word uni, which is the prefixal 
form of unus, meaning ‘one’, ‘single’, combined with the Latin word vittatus, meaning ‘striped’, as a reference to 
its leaf blades bearing a single, broad reddish-rose median stripe contrasting with the dark reddish-green marginal 
stripes.
 Observations:—Cryptanthus univittatus is morphologically close to the mysterious C. bivittatus (Hooker 1861: 
5270) Regel (1865: 2), a taxonomically poorly known species. However, it differs from it mainly by the narrower 
leaf blades (1–1.5 cm × 3–4 cm wide), which are sublinear-lanceolate (vs. lanceolate), white-lepidote abaxially (vs. 
castaneous lepidote), bearing adaxially a single broad reddish-rose median stripe (vs. bearing 2 narrow whitish or rose 
stripes, in contrast with a narrow central and the marginal darker green stripes), marginal spines larger (1–2.5 mm vs. 
ca. 0.5 mm long), and sepals longer (12–13 mm vs. 8–10 mm long) and higher connate (ca. 8 mm vs. 3.5–5 mm).
 According to the protologue of C. bivittatus (Hooker 1861), this species arrived in Hooker’s hands from Linden, in 
1859, under the name Billbergia bivittata (basionym of C. bivittatus), without exact place of origin, but “(…) no doubt, 
a native of South America (…)”. Baker (1889) described C. bivittatus var. luddemannii (1889: 16) based on a Morren 
painting. The portrayed specimen came from Porto Seguro, Bahia, also introduced by Linden, cultivated in Kew 
Gardens since 1859, and flowering there in 1861. The only difference of this variety is its robustness—“more robust 
than the type”, according to Baker (1889). However, Mez (1934-35), who provided the most complete description of the 
species ‒ which is the base of the description adopted by Smith & Downs (1979) ‒ implicitly considered C. bivittatus 
var. luddemannii a synonym of the typical variety (making reference to the Porto Seguro origin), being followed by 
Smith & Downs (1979). Finally, C. bivittatus var. atropurpureus was described by Mez (1934-35: 18), based on a 
specimen smaller in all its parts (“a typo evidenter differ omnibus partibus satis minoribus”), from Edinburgh, with 
leaves about 5 cm long and 1.5 cm wide, constantly red, with longitudinal bands less pronounced, but no specimen was 
cited and the type is unkown.
 The typical Cryptanthus bivittatus, Hooker’s so called “Ribbanded Billbergia”, was described as having “(…) 
foliis (…) fusco-viridibus lineis duabus albo-vittatis (…)”, or in his own English words, leaves “(…) upper green, 
with two broad, buff, longitudinal bands, which pass into dull red at the base of the leaf.” This characteristic is striking 
and clearly visible in the protologue, in the color plate 5270, as well as explicitly indicated in the line drawings in 
the holotype deposited in Kew Herbarium, which is accompanied by a single leaf, two longitudinal sections of the 
inflorescence (the apical part of one of it is separated from the basal part), including the primary bracts, two separate 
flowers, part of one corolla, and immature flower buds, some of them with attached floral bracts. when transferring 
Billbergia bivittata to Cryptanthus, Regel (1865) portrayed in his color plate 458 a greener specimen, despite the two 
longitudinal bands are still distinctly visible.
 As far as our knowledge is concerned, C. bivittatus was not yet collected in its natural habitat and all available 
material was originating from cultivated plants from Europe and United States, which include popular selected 
cultivars and hybrids of recognized ornamental value. So establishing a new species morphologically close related to 
it is a true challenge mainly because only vegetative characters are well described so far: floral details are very poorly 
characterized in the protologue as well as in Baker (1889), Mez (1934-35) and Smith & Downs (1979) descriptions, 
which are the basis of the current knowledge of the species. However, Ramírez (1996), when reviewing the genus, 
provided an expanded description, here considered, although it was based only on one specimens of cultivated origin.
 If only leaves are considered, C. univittatus resembles in color and shape the dubious C. pratextus Baker (1889: 
16), which was “(…) described from a drawing of Professor Morren’s” (Baker 1889), available in Kew Library (despite 
not listed), but there is no known preserved specimen. Morren’s color drawing portrays a short caulescent specimen (vs. 
stemless in C. univittatus), with distinctly undulate (vs. slightly if at all undulate) leaf blades bearing a single median 
paler colored stripe in contrast with the color the marginal area. It was in very late post-floral stage being attested by the 
presence of a basal, erect offshoot well visible in the drawing (vs. short basal shoots in C. univittatus). Flower or flower 
parts are completely missing, which explains why there are no flower details described in the protologue. This situation 
is confirmed by Mez (1934-35). The absence of any data on flower parts makes Ramírez (1996) to consider C. pratextus 
a doubtful taxa, which is confirmed here, as well as the impossibility to fully compare it to any existing taxon.
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 On the other hand, C. univittatus can be also compared with C. marginatus L.B. Smith (1955: 24). It is differing 
by the narrower leaf blades (1–1.5 cm × ca. 3 cm), with larger marginal spines (1–2.5 mm × ca. 0.5 mm long), and 
by the sepals with densely and inconspicuously crenulate-spinulose margins (vs. entire). It also differ from C. ilhanus 
Leme (Leme & Kollman 2013: 16), by the longer leaf blades (13–20 cm vs. 8–12 cm long), bearing a single, broad, 
reddish-rose median stripe (vs. median stripe narrow, green to yellowish-green), floral bracts narrowly triangular (vs. 
sublinear-oblong), larger (ca. 15 × 7 mm vs. 10 × 1–2 mm), spinulose near the apex (vs. entire), sepal lobes broadly 
elliptic (vs. elliptic to obovate), larger (4–5 × 3–5.5 mm vs. 2.5–3 × 2 mm), castaneous (vs. greenish-white), petals 
without callosities (vs. with distinct callosities), and larger ovary (ca. 10 × 5 mm vs. 5 × 3–4 mm).

2.	 		Forzzaea	Leme, S. Heller & Zizka (2017: 65)

The genus Forzzaea was recently described (Leme et al. 2017) to circumscribe three discordant species removed 
from Cryptanthus. It is characterized by homogamous plants with succulent or thick coriaceous, pronouncedly spiny 
leaves. The inflorescence is compound or rarely simple, sessile and corymbose, with sessile, fragrant flowers. Sepals 
are usually connate at the base to ca. 1/2 of their length or sometimes free, while the unappendaged petals have 
elliptic-ovate or rarely lanceolate blades, usually shortly connate at the base to ca. 1/7 of their length or sometimes 
free, 2.5–5 times longer than wide, suberect to spreading-recurved at anthesis, white or rarely pale greenish-yellowish. 
The anthers are usually strongly recurved to spirally recurved at anthesis, while the stigma presents the simple-erect 
or simple-patent types with tendency to simple-dilated. The persistent sepals attached to the fruits vary from equalling 
fruits length to 1.5 times longer, and seeds are large, 2–8 in number per fruit.
 Forzzaea is endemic to the western-northeastern part of the Meridional Plateau of the Espinhaço Range in Minas 
Gerais state, well known as the Diamantina Plateau (not to be confused with Chapada Diamantina on the Septentrional 
Plateau of the Espinhaço Range, in Bahia state). It currently comprises a total of seven species (including the new 
species described below), usually living in epilithic and saxicolous (sometimes terrestrial) condition, frequently in 
the organic material accumulated in rock crevices, on quartizitic rocky outcrops in the domain of Campos Rupestres, 
above 700 m elevation.

Key to the species of Forzzaea

1 Leaf blades to 7 cm long and to 0.6 cm wide .....................................................................................................................................2
1a Leaf blades longer than 10 cm and wider than 0.6 cm .......................................................................................................................3
2 Leaf blades 1.1–4.1 × 0.15–0.3 cm, subdensely lepidote adaxially, with trichomes not obscuring the leaf color; sepals free; petals 

white, free; stigma lobes sparsely papillate. .......................................................................................................................... F. micra 
2a Leaf blades 4–7 × 0.4–0.6 cm, densely lepidote adaxially, with trichomes almost completely obscuring the leaf color; sepals 

connate at the base for 1–1.5 mm; petals yellowish-white, connate at the base for 2–4 mm; stigma lobes without papillae .............
  ................................................................................................................................................................................... 	F.	pseudomicra 
3 Leaf blades densely white lepidote on both surfaces, dark reddish, reddish-purple throughout or at least toward the apex but usually 

the color completely concealed by the trichomes, the surfaces slightly if at all contrasting with each other ....................................4
3a Leaf blades adaxially glabrous and usually light green or sometimes red toward the apex, with the surfaces strongly contrasting 

with each other ................................................................................................................................................................ F.	viridifolia
4 Leaf blades 1.5–3.5 cm wide; flowers 26–32 mm long; sepals acute to obtuse and apiculate  .........................................................5
4a  Leaf blades 0.7–0.9 cm wide; flowers 21–22 mm long; sepals acuminate-attenuate  ..................................................... F.	coutensis
5 Leaf blades 30–45 cm long; sepals connate for 5–7 mm; petals greenish-yellow  ........................................................ F.	flavipetala
5a Leaf blades to 20 cm long; sepals connate to 1–3 mm; petals white .................................................................................................6
6 Leaves spreading to arcuate; leaf blades surface with an inconspicuous relief of inner leaf margins (if any), margins spinose; spines 

1–2 mm long, narrowly triangular; inflorescence pseudosimple ...........................................................................F.	leopoldo-horstii
6a Leaves distinctly recurved; leaf blades surface with a conspicuous relief of inner leaf margins on both surfaces, margins pectinate-

dentate; spines 2–3 mm long, broadly triangular; inflorescence distinctly compound ....................................................... F.	warasii

2.1. Forzzaea	coutensis	Leme & O.B.C. Ribeiro, sp.	nov. (Fig. 5 A–G) 
Diagnosis:—This new species is morphologically related to F. leopoldo-horstii but differs from it by the narrower leaf 

blades (0.7–0.9 cm vs. ca. 1.5 cm), smaller flowers (21–22 mm vs. 26–29 mm), sepals acuminate to attenuate (vs. 
acute to subobtuse and mucronulate), and petals smaller (ca. 17 × 3.5 mm vs. 23–25 × 5–6 mm). 

Type:—BRAZIL. Minas Gerais: Couto de Magalhães de Minas, BR 259 toward Diamantina, 841 m elevation, 18°06’16.3” 
S, 43°29’44.6” w, 9 August 2017, E. Leme 9233, O. Ribeiro & R. Oliveira (holotype RB!).
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FIGURE 5. Forzzaea coutensis from the county of Couto de Magalhaes de Minas, Minas Gerais state: A–C. Saxicolous habit of F. 
coutensis at the type locality (Leme 9233 et al.). D. General view of the Campos Rupestres habitat at the type locality. E. Details of the 
inflorescence (Leme 9233 et al.). F–G. Forzzaea coutensis which flowered in cultivation (Leme 9082 & Ribeiro). F. Details of the flower. 
G. Simple-erect stigma type.



LEME ET AL.170   •   Phytotaxa 430 (3) © 2020 Magnolia Press

Description:—Plants stemless, flowering ca. 4 cm tall, propagating by short shoots or short and thick basal rhizomes. 
Leaves 15–18 in number, thick coriaceous mainly toward the base, suberect to spreading, ofter curved, forming a 
subdense rosette; sheath subtrapeziform, inconspicuous, 1–1.1 × 1.4–1.5 cm, whitish, glabrescent toward the base, 
densely and coarsely white lepidote at the apex; blade sublinear-attenuate, ending in a caudate apex, 11–21 × 0.7–0.9 cm, 
distinctly canaliculate mainly under water stress, distinctly nerved mainly abaxially, green to bronze colored with color 
partially obscured by the trichomes, both surfaces slightly contrasting, adaxial side subdensely to densely and coarsely 
white lepidote, abaxial side completely covered by a coarse layer of white trichomes, margins subdensely spinose; 
spines 1–2 mm long, 5–8 mm apart, triangular, uncinate, the basal to median ones retrorse, the distal ones antrorse. 
Inflorescence sessile, compound, ca. 2 cm long, 1–1.5 cm in diameter (not including the primary bracts); primary	
bracts resembling the leaves, subspreading, suberect to curved; flower	fascicles ca. 5 in number, densely arranged, 
complanate, excluding the petals ca. 15 × 8 mm, 2–4-flowered; floral	 bracts narrowly subtriangular, acuminate, 
hyaline and membranaceous toward the base, whitish-green toward the apex, white lepidote at the apex with fimbriate 
trichomes, glabrous elsewhere, finely nerved, slightly exceeded by the sepals, carinate, 11 × 4–5 mm, margins entire 
or remotely denticulate. Flowers all perfect, sessile, 21–22 mm long, fragrant; sepals narrowly lanceolate, acuminate 
or attenuate, 10–11 × 2 mm, connate at the base for ca. 0.5 mm, whitish, white lepidote at the apex with fimbriate 
trichomes, glabrous elsewhere, obtusely carinate or carinate mainly toward the apex; petals spathulate to lanceolate, 
ca. 17 × 3.5 mm, shortly connate at the base for ca. 1 mm, white, acute to obtuse, distinctly longer than the stamens but 
spreading at anthesis and exposing them, bearing 2 inconspicuous longitudinal callosities to ca. 9 mm above the base; 
filaments subequal in length, ca. 12 mm long, the antesepalous ones adnate to the petals for ca. 1 mm, the antepetalous 
ones highly adnate to the petals for ca. 6 mm; anthers ca. 4 mm long, dorsifixed near the base, base distinctly bilobed, 
apex apiculate, strongly recurved at anthesis (mainly at late anthesis); pollen oblate, ca. 40 μm in diameter (longest 
axis), sulcate, sulcus without prominent exine elements, margins indistinct, exine microreticulate; ovary 2.5–3 × 2 
mm, trigonous, white, glabrous; epigynous	tube lacking; ovules few in number (less than 10), obtuse; placentation 
apical; style exceeded by the anthers; stigma simple-erect, white, lobes distinctly longer than broad, free, narrowly 
spathulate, transversely U-shaped, apical margins inconspicuously scalloped, inconspicuously and sparsely papillate. 
Fruits narrowly ovoid to ovoid-ellipsoidal, 6–7 × 4.5–6 mm, white except for the greenish apex, persisting sepals 
equalling to slightly longer than the fruit length; seeds ca. 3 mm long, castaneous, ca. 5 in number.
 Distribution, habitat and conservation:—Forzzaea coutensis is known from the type locality, in the county of 
Couto de Magalhães de Minas, at 845 m elevation, at the northern border of the Diamantina Plateau, as well as from 
the locality of Biri-Biri (State Park of Biri-Biri), in the county of Diamantina, Minas Gerais state, at 1090 m elevation. 
It has saxicolous habit, growing in crevices, sometimes on more or less vertical sandstone rock surfaces in Campos 
Rupestres vegetation which characterizes the region (Fig. 5 A–D). Plants growing isolated or in small groups of 
individuals, which is caused by physical limitation of the rock crevices. The size of the population and the extension of 
the occupied area is not clearly known, and so it is considered here a “data deficient” species (DD) and its conservation 
status is inconclusive. This new species was found in the State Park of Biri-Biri, along the road Diamantina to Biri-
Biri, which is an area severely affected by the expansion of Diamantina suburbs, periodical fires, and the uncontrolled 
touristic activities.
 Etymology:—The name chosen for this new species refers to the county where it was found, in Couto de Magalhães 
de Minas.
 Additional specimens examined (paratypes):––BRAZIL. Minas Gerais: Couto de Magalhães de Minas, 
outskirts of the city, May 2015, R. Vasconcelos s.n., fl. cult. E. Leme 9007 (RB); ibidem, BR 259 toward Diamantina, 
845 m elevation, 18º 06’ 16” S, 43º 29’ 44.6” w, 18 September 2015, E. Leme 9082 & O. Ribeiro (RB!); Diamantina, 
Biri-Biri, 20 January 1972, G. Hatschbach 29031, L.B. Smith & E. Ayensu (MBM).
 Observations:—Forzzaea coutensis is morphologically close related to F. leopoldo-horstii (Rauh, 1988: 68) 
Leme, S. Heller & Zizka (2017: 68) but can be distinguished from it by the narrower leaf blades (0.7–0.9 cm vs. ca. 
1.5 cm), giving the plants a more delicate general appearance in contrast with the more robust aspect of the rosette 
of F. leopoldo-horstii. The new species also differs by the distinctly canaliculate leaf blades (vs. inconspicuously if 
at all canaliculate near the base and nearly flat toward the apex), smaller flowers (21–22 mm vs. 26–29 mm), sepals 
acuminate-attenuate (vs. acute to subobtuse and mucronulate), smaller petals (ca. 17 × 3.5 mm vs. 23–25 × 5–6 mm), 
with acute to obtuse apex (vs. only obtuse), and pollen with indistinct sulcus margins (vs. weakly distinct).
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2.2.  Forzzaea	flavipetala	Leme & O.B.C. Ribeiro, sp.	nov. (Fig. 6 A–F)
Diagnosis:—This new species is morphologically closely related to F. leopoldo-horstii but differs from it by the larger 

leaf blades (30–45 × 2.5–3.5 cm vs. 15–20 × 1.5 cm), sepals obtuse (vs. acute to subobtuse and mucronulate), 
higher connate at the base (5–7 mm vs. 1–2 mm), petals pale greenish-yellow (vs. white), and stigma greenish-
yellow (vs. white), with the lobes obovate to narrowly spathulate (vs. ovate to elliptic).

Type:—BRAZIL. Minas Gerais: Gouveia, Usina Eólica, 1151 m elevation, 18°32’16.6” S, 43°53’47.9” w, 19 September 
2015, E. Leme 9085 & O. Ribeiro (holotype RB!).

Description:—Plants stemless, flowering ca. 5 cm tall, propagating by short and thick basal rhizomes. Leaves ca. 25 
in number, thick coriaceous mainly toward the base, subspreading, forming a subdense rosette; sheath subreniform, 
inconspicuous, 2–2.5 × 4 cm, yellowish and glabrous toward the base, densely and coarsely white lepidote at distal 
end; blade narrowly subtriangular-attenuate, ending with a caudate apex, 30–45 × 2.5–3.5 cm, 2.5–3 mm thick in the 
basal portion, slightly canaliculate, both surfaces not contrasting with each other, densely and coarsely white lepidote, 
margins densely spinose; spines 1–3 mm long, 2–7 mm apart, triangular-uncinate, antrorse. Inflorescence sessile, 
compound, ca. 3.5 cm long, ca. 3.5 cm in diameter (not including the primary bracts); primary	bracts resembling the 
leaves, spreading; flower	fascicles ca. 10 in number, densely arranged, flabellate, slightly pulvinate, excluding the 
petals 25 × 12–15 mm, 3–6-flowered; floral	bracts triangular, acuminate, hyaline and membranaceous toward the 
base, glabrous except for the densely white lepidote apex, finely nerved, distinctly exceeded by the sepals, carinate, 
12–14 × 7–15 mm, margins entire or inconspicuously spinulose. Flowers all perfect, sessile, 28–29 mm long, strongly 
fragrant; sepals narrowly oblong or narrowly obovate, obtuse, ca. 11 × 2 mm, unequally connate at the base for 5–7 
mm, greenish with hyaline margins, sparsely and inconspicuously white lepidote toward the apex, obtusely carinate or 
carinate; petals spathulate, 21–22 × 5.5–6 mm, connate at the base for ca. 3 mm, pale greenish-yellow, rounded, slightly 
emarginate to subacute, longer than the stamens but spreading at anthesis and exposing them, bearing 2 inconspicuous 
longitudinal callosities to ca. 10 mm above the base; filaments subequal in length, terete, the antesepalous ones slightly 
exceeding the antepetalous ones, the antesepalous ones adnate to the petal-tube, the antepetalous ones adnate to the 
petals for ca. 4 mm; anthers ca. 4 mm long, dorsifixed near the base, base distinctly bilobed, apex acute, straight 
or slightly recurved at anthesis; pollen oblate, ca. 40 μm in diameter (longest axis), sulcate, sulcus without exine 
elements, margins indistinct, exine reticulate; ovary 8–9 × 4 mm, trigonous, subclavate, white, glabrous; epigynous	
tube inconspicuous; ovules few in number, obtuse; placentation apical; style equalling the anthers; stigma simple-
patent, greenish-yellow, lobes distinctly longer than broad, obovate to narrowly spathulate, transversely U-shaped, 
apical margins inconspicuously crenulate, inconspicuously papillate. Fruits narrowly ovoid to ovoid-ellipsoidal, 10 × 
5–6 mm, white except for the greenish apex, persistent sepals about equalling the fruit length; seeds not seen.
 Distribution, habitat and conservation:—Forzzaea flavipetala is known from two distinct subpopulations in 
the type area of Gouveia, in Minas Gerais state: the type subpopulation itself, in the area of the Usina Eólica, at 1151 
m elevation (Fig. 6 A–B), and a second one about 5 km distant, at 1120 m elevation (18°30’ S 43°51’ w) in the lower 
part of the valley (Fig. 6 D). However, this second subpopulation, despite morphologically very typical, was not 
documented in bloom, and so specimens were introduced into cultivation (Leme 9246) but not herborized. 
 This new species grows as saxicolous or terrestrial, in partial shaded spots, on or around more or less horizontal 
quartzitic rock outcrops in the Campos Rupestres. It forms dense and comparatively large groups of plants, despite 
the known subpopulations are rather small and occupy a geographically limited area. Taking this in account, it must 
be considered critically endangered (CR) on the basis of the “A.1. c + d” and “B. 2. a. + b. i to iv” criteria adopted by 
IUCN (2012).
 Etymology:—The chosen name for this new species is a reference to its unusual pale greenish-yellow petal color, 
which is in contrast to the white petals of all other known Forzzaea species. 
 Observations:—Forzzaea flavipetala is morphologically close to F. leopoldo-horstii but can be easily distinguished 
from it by the following features: much larger plant size due to the distinctly larger leaf blades (30–45 × 2.5–3.5 cm 
vs. 15–20 × 1.5 cm), triangular (vs. narrowly triangular to lanceolate) and broader (7–15 mm vs. 5–6 mm) floral bracts, 
obtuse sepals (vs. acute to subobtuse and mucronulate), which are higher connate at the base (5–7 mm vs. 1–2 mm), 
pale greenish-yellow petals (vs. white), pollen with sulcus margins indistinct (vs. weakly distinct), and greenish-yellow 
stigma (vs. white), with obovate to narrowly spathulate lobes (vs. ovate to elliptic).
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FIGURE 6. Forzzaea flavipetala from Gouveia, Minas Gerais state (Leme 9085 & Ribeiro): A–B. Saxicolous habit at the type locality, 
forming dense groups of plants. C. Details of the inflorescence. D. Second distant subpopulation about 5 km from the type locality, without 
flowering specimens to be documented and herborized (Leme 9246). E. Details of the flowers. F. Simple-patent stigma type.
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2.3.  Forzzaea	pseudomicra	Leme & O. B. C. Ribeiro, sp.	nov. (Figs. 7 A–F) 
Diagnosis:—This new species is morphologically closely related to F. micra, but differs from it by its comparatively 

larger leaf rosette (7–15 cm vs. 3–8 cm in diameter), leaf blades larger (4–9 × 0.4–0.6 cm vs. 1.1–4.1 × 0.15–
0.3 cm), densely lepidote adaxially, with trichomes almost completely obscuring the leaf color (vs. subdensely 
lepidote, with trichomes not obscuring the leaf color), sepals connate at the base for 1–1.5 mm (vs. free), petals 
yellowish-white (vs. white), connate at the base for 2–4 mm (vs. free), and stigma lobes without papillae (vs. 
sparsely papillate).

Type:—BRAZIL. Minas Gerais: Couto de Magalhães de Minas, right side of Manso River, proximity of Cachoeira da 
Fábrica, trail from Cachoeira da Fábrica to garimpo area, 806 m elevation, 18°07’32.1” S, 43°26’29.4” w, 9 August 
2017, E. Leme 9231, O. Ribeiro & R. Oliveira (holotype RB!).

Description:—Plants stemless, flowering ca. 2.5 cm tall, propagating by short basal shoots. Leaves 20–25 in 
number, coriaceous mainly toward the base, spreading-recurved, forming a dense rosette 7–15 cm in diameter; sheath 
subtrapeziform, inconspicuous, 0.6–0.8 × 1 cm, greenish-white, glabrescent toward the base, densely and coarsely 
white lepidote at distal end; blade sublinear-attenuate, then acuminate, with slightly pungent apex, 4–9 × 0.4–0.6 cm, 
V-shaped canaliculate, distinctly nerved mainly abaxially, green but the color partially obscured by the trichomes, the 
surfaces not at all contrasting with each other, densely and coarsely white lepidote, margins densely to subdensely 
spinose; spines 0.5–1.7 mm long, 2–6 mm apart, triangular, prevailingly straight but sometimes retrorse or antrorse. 
Inflorescence sessile, compound, ca. 1 cm long, ca. 1 cm in diameter (not including the primary bracts); primary	
bracts resembling the leaves, subspreading-recurved; flower	fascicles ca. 5 in number, densely arranged, complanate, 
ca. 12 × 6 mm (excluding the petals), mostly 2-flowered; floral	bracts triangular, apex acuminate, slightly incurved 
or recurved, hyaline and membranaceous toward the base, greenish-white toward the apex, coarsely white lepidote at 
the apex with fimbriate trichomes, glabrous elsewhere, finely nerved, distinctly exceeded by the sepals, carinate, 7–8 
× 6 mm, margins entire. Flowers all perfect, sessile, 17–18 mm long, distinctly fragrant; sepals narrowly oblong to 
narrowly lanceolate, acuminate, 7–8 × 2–2.5 mm, connate at the base for 1–1.5 mm, greenish-white, white lepidote at 
the apex with fimbriate trichomes, obtusely carinate or carinate; petals spathulate, 12–14 × 3–3.5 mm, connate at the 
base for 2–4 mm, yellowish-white, obtuse-emarginate, without papillae along the margins, distinctly longer than the 
stamens but spreading at anthesis and exposing them, bearing 2 conspicuous longidutinal callosities to 5–8 mm above 
the base; filaments subequal in length, 8–9 mm long, adnate to the petals for 2–4 mm and forming an inconspicuous 
basal concrescence with the style; anthers ca. 2.5 mm long, dorsifixed near the base, base distinctly bilobed, apex 
apiculate, strongly recurved mainly at late anthesis; pollen	oblate, ca. 50 μm in diameter (longest axis), sulcate, sulcus 
bearing sparse exine elements, margins indistinct, exine microreticulate; ovary ca. 2.5 × 2 mm, trigonous, white, 
glabrous; epigynous	 tube lacking; ovules few (ca. 6 in number), obtuse; placentation apical; style exceeding the 
anthers; stigma simple-erect, yellowish, lobes longer than broad, partially connate at the base, nearly flat at the apex, 
spathulate, rounded, apical margins entire, without papillae. Fruits unknown.
 Distribution, habitat and conservation:—Forzzaea pseudomicra is known from the type locality only, not far 
from Cachoeira da Fábrica, in the county of Couto de Magalhães de Minas, Minas Gerais state, at an elevation of 
806 m. It grows as saxicolous in crevices in more or less vertical quartzitic rock surfaces in the Campos Rupestres, 
forming small but dense groups of plants scattered in the area (Fig. 7 A–B). This population is situated about 10 km 
in straight line from the area where F. micra is found, in the State Park of Rio Preto, county of São Gonçalo do Rio 
Preto. However both areas constitute two distinct blocks of montain ranges, being separated by a lower, 2 to 3 km wide 
valley partially covered by forests and Cerrado vegetation, which may represents a natural barrier segregating both 
populations. 
 The vegetation of the type location of F. pseudomicra is comparatively well preserved but the absence of more 
complete data on the size and extension of its population suggests its conservation status as a “data deficient” species 
(DD).
 Etymology:—The similarity of this new species with F. micra, with which it can be easily confused, is the origin 
for its name, meaning a “false” F. micra.
 Additional specimen examined (paratype):–– BRAZIL. Minas Gerais: Couto de Magalhães de Minas, right 
side of Manso River, proximity of Cachoeira da Fábrica, trail from Cachoeira da Fábrica to “garimpo” area, 806 m 
elevation, 18° 07’ 32.1” S, 43° 26’ 29.4” w, 9 August 2017, E. Leme 9232, O. Ribeiro & R. Oliveira (RB!).
 Observations:—Forzzaea pseudomicra is morphologically closely related to F. micra (Louzada, wand. & 
Versieux, in Versieux et al. 2010: 13) Leme, S. Heller & Zizka (2017: 68), which we observed and photographed in 
details at the type locality, in the State Park of Rio Preto, São Gonçalo do Rio Preto, Minas Gerais state, but we did 
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FIGURE 7. Forzzaea pseudomicra from the right side of Manso River, Couto de Magalhães de Minas, Minas Gerais state: A–B. Saxicolous 
habit at the type locality. C–D. Specimen flowering in cultivation (Leme 9231 et al.). C. Habit, indicating the smaller proportion of the 
flower in relation to the vegetative part of the plant. D. Details of the inflorescence and flower. E. Detail of the flowers of a specimen 
flowering in cultivation (Leme 9232 et al.). F. Simple-erect stigma type. G–I. Forzzaea micra which flowered in cultivation (Martinelli 
18931). G. Simple-erect stigma type. H. Details of the flowers. I. Habit, indicating the larger proportion of the flower in relation to the 
vegetative part of the plant.
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not collect samples. we also studied living specimens of F. micra collected at the type locality and introduced into 
cultivation at the Rio de Janeiro Botanical Garden (Martinelli 18931, Fig. 7 G–I). The data obtained in loco, from 
cultivated specimens, as well as the detailed description and illustration provided in the protologue allowed us to 
establish the differences presented here. So, this new species differs from its morphologically closest relative by its 
larger leaf rosette (7–15 cm vs. 3–8 cm in diameter), leaf blades larger (4–9 × 0.4–0.6 cm vs. 1.1–4.1 × 0.15–0.3 cm), 
densely lepidote adaxially, with trichomes almost completely obscuring the leaf color (vs. subdensely lepidote, with 
trichomes not obscuring the leaf color), sepals connate at the base for 1–1.5 mm (vs. free), petals yellowish-white (vs. 
white), connate at the base for 2–4 mm (vs. free), anthers strongly recurved at anthesis (vs. slightly recurved only), 
pollen larger (ca. 50 μm vs. ca. 40 μm), and stigma lobes without papillae (vs. sparsely papillate).

2.4  Forzzaea	viridifolia	Leme & O.B.C. Ribeiro, sp.	nov. (Figs. 8 A–G) 
Diagnosis:—This new species is morphologically closely related to F. leopoldo-horstii, but differs from it by the leaf 

blades adaxially glabrous (vs. densely white lepidote) and usually light green (vs. dark reddish, reddish-purple 
throughout or at least toward the apex), with both surfaces strongly contrasting with each other (vs. slightly if 
at all contrasting), sepals acuminate (vs. acute to subobtuse and mucronulate), and petals shorter (ca. 18 mm vs. 
23–25 mm).

Type:—BRAZIL. Minas Gerais: Couto de Magalhães de Minas, road to Cachoeira da Fábrica, 828 m elevation, 18°07’25” 
S, 43°27’00.5” w, 9 August 2017, E. Leme 9229, O. Ribeiro & R. Oliveira (holotype RB!).

Description:—Plants stemless, propagating by short shoots or short and stout stolons of ca. 5 × 1 cm. Leaves 10–15 
in number, thick coriaceous mainly toward the base, suberect to spreading-curved, forming a subdense rosette; sheath 
subtrapeziform, 1.5–2 × 3–3.5 cm, whitish, glabrous adaxially, abaxially glabrescent toward the base, densely and 
coarsely white lepidote at distal end; blade sublinear-attenuate, ending in a caudate apex, 15–28 × 1.8–2.2 cm, slightly 
canaliculate to nearly flat, finelly nerved abaxially, light green or sometimes red toward the apex, the surfaces strongly 
contrasting with each other, adaxial side glabrous, abaxial side completely covered by a coarse layer of whitish 
trichomes; margins subdensely to laxly spinose; spines 1.5–3 mm long, 4–9 mm apart, triangular, slightly uncinate, 
prevailing antrorse. Inflorescence sessile, compound, ca. 2 cm long, ca. 3 cm in diameter (not including the primary 
bracts); primary	bracts resembling the leaves, subspreading to suberect, curved; flower	 fascicles ca. 8 in number, 
densely arranged, complanate to pulvinate, excluding the petals 15 × 8–10 mm, 3–6-flowered; floral	bracts narrowly 
subtriangular-ovate, acute, hyaline and membranaceous toward the base, greenish toward the apex, white lepidote 
at the apex with fimbriate trichomes, glabrous elsewhere, finely nerved, slightly exceeded by the sepals, carinate, 
10–13 × 4–7 mm, margins entire or remotely and irregularly denticulate. Flowers all perfect, sessile, 21–24 mm long, 
fragrant; sepals narrowly ovate-lanceolate, acuminate, 8 × 2–3 mm, connate at the base for ca. 2 mm, white, glabrous, 
obtusely carinate or carinate mainly toward the apex; petals spathulate, 18 × 5.5–6 mm, shortly connate at the base 
for ca. 1 mm, white, subacute to rounded, distinctly longer than the stamens but spreading at anthesis and exposing 
them, bearing 2 conspicuous longitudinal callosities to ca. 10 mm above the base; filaments subequal in length, 12–14 
mm long, the antesepalous ones adnate to the petals for ca. 1 mm, the antepetalous ones adnate to the petals for ca. 
3 mm; anthers 2.5–3 mm long, dorsifixed near the base, base distinctly bilobed, apex apiculate, strongly recurved at 
anthesis; pollen oblate, ca. 40 μm in diameter (longest axis), sulcate, sulcus bearing sparse exine elements, margins 
strongly irregular and indistinct, exine microreticulate; ovary 3–4 × 3 mm, trigonous, white, glabrous; epigynous	
tube lacking; ovules few, obtuse; placentation apical; style slightly exceeding the anthers; stigma simple-erect, white, 
lobes longer than broad, free, narrowly spathulate, transversely U-shaped, apical margins inconspicuously scalloped, 
without papillae. Fruits narrowly ovoid to ovoid-ellipsoidal, 10 × 6–7 mm, white except for the green apex, persistent 
sepals about equalling the fruit length; seeds 4–7 in number, 3–4 × 2.5 mm long, yellowish.
 Distribution, habitat and conservation:—The known occurrence of F. viridifolia is concentrated at the northeastern 
border of the Diamantina Plateau, at the limits of the meridional portion of the Espinhaço Range, which is separated 
northwards from the Septentrional Plateau by the depression of Couto de Magalhães. The known subpopulations are 
concentrated at the type locality, in the county of Couto de Magalhães de Minas, at altitudes between 800 and 1000 m, 
not far from the border with São Gonçalo do Rio Preto. In comparison, the known population of F. leopoldo-horstii 
has a southward distribution, in the vicinities of the counties of Diamantina and Gouveia, at altitudes from 1000 m to 
1400 m.
 Forzzaea viridifolia usually forms large and dense saxicolous groups of plants, growing in crevices on vertical 
quartizitic rock formation typical of the Campos Rupestres, as well as on accumulated organic substrate on inclined to 
nearly horizontal rock outcrops, both in sunny and in more shaded places, where groups of plants are even larger (Fig. 
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FIGURE 8. Forzzaea viridifolia from Couto de Magalhães de Minas, Minas Gerais state (Leme 9229 et al.): A. General view of the 
Campos Rupestres vegetation at the type locality. B–D. Saxicolous habit at the type locality. E. Simple-erect stigma type. F–G. Details of 
the inflorescence and flowers.
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A–D). Neverthless, the known subpopulations are rather small and occupy a geographically limited area. Taken into 
consideration the current knowledge about the populations, it must be considered critically endangered (CR) on the 
basis of the “A.1. c + d” and “B. 2. a. + b. i to iv” criteria adopted by IUCN (2012).
 Etymology:—The name of this new species is a direct reference to the light green color of the adaxial surface of 
its leaf blades, which immediately demonstrates its distinctness in comparison to other known species. It is based on 
the Latin words viridis, meaning ‘green’, and folium, folia, meaning ‘leaves’.
 Additional specimens examined (paratypes):–– BRAZIL. Minas Gerais: Couto de Magalhães de Minas, road 
to Garimpo Acaba-Saco, 1008 m elevation, 18°08’06.2” S, 43°28’21.3” w, 18 November 2015, E. Leme 9080 & O. 
Ribeiro (RB); ibidem, right side of Manso River, proximity of Cachoeira da Fábrica, trail toward Garimpo, 902 m 
elevation, 18°07’29.5” S, 43°26’10.6” w, 9 August 2017, E. Leme 9230, O. Ribeiro & R. Oliveira (RB!).
 Observations:—Forzzaea viridifolia is morphologically closely related to F. leopoldo-horstii, but can be easily 
distinguished from it at first glance by the adaxially glabrous leaf blades (vs. densely white lepidote), which are light 
green (Fig. 8 B–C) or sometimes red toward the apex (Fig. 8 D) with the color not obscured by the tricomes (vs. dark 
reddish, reddish-purple throughout or at least toward the apex with the color partially obscured by the trichomes) 
with surfaces strongly contrasting with each other (vs. slightly if at all contrasting). This feature is consistent and 
was observed and documented all over its area of occurrence without remarkable variation, except for a small group 
of plants with leaves red toward the apex but the color not obscured by the trichomes (Fig. 8 D). Other important 
differences in relation to F. leopoldo-horsti are the acuminate sepals (vs. acute to subobtuse and mucronulate), and the 
shorter petals (ca. 18 mm vs. 23–25 mm), besides pollen with sulcus margins strongly irregular (vs. not at all irregular) 
and indistinct (vs. weakly distinct).

3. Hoplocryptanthus	(Mez, 1981: 202) Leme, S. Heller & Zizka (2017: 62) 

Holocryptanthus was considered a subgenus of Cryptanthus and its distinct generic status was proposed by Leme et al. 
(2017). It comprises eight species endemic to the central-southeast region of Minas Gerais state, growing exclusively 
in Campos Rupestres vegetation mostly in the Iron Quadrangle (Quadrilátero Ferrífero) area, south of the Espinhaço 
Range, with some southwestern extensions towards the county of São Tomé das Letras. Hoplocryptanthus has a more 
inland geographycal distribution compared to other Cryptanthoid genera (e.g., Cryptanthus), growing in areas from 
500 to 1834 m elevation. 
 The stemless to long caulescent plants of Hoplocryptanthus are saxicolous or epilithic, homogamous, propagating 
by short axillary shoots. The inflorescence is compound or rarely simple, sessile and corymbose, with sessile or short 
pedicellate fragrant flowers. The sepals and petals are connate at the base. The petals are unappendaged, forming at the 
base a distinct common structure with filaments and style, and the corolla is of the open, fan-like type. The stigma is of 
the cylindric-distent type, pollen are medium-sized, the fruits are small with persistent sepals usually slightly shorter 
to equalling the fruit length, or rarely up to 1.4 times the fruit length, producing a large number of small-sized seeds.

3.1. Hoplocryptanthus	knegtianus O. B. C. Ribeiro & Leme, sp.	nov. (Fig. 9 A–D)
Diagnosis:—This new species is morphologically closely related to H. tiradentesensis, but differs from it by its more 

numerous leaves (18–32 vs. 13–18), forming a smaller rosette (5–22 cm vs. 18–28 cm in diameter), leaf blades narrower 
(3–5 mm vs. 9–11 mm) and glabrescent toward the apex adaxially (vs. subdensely to densely white lepidote), floral bracts larger 
(ca. 13 × 7 mm vs. ca. 9 × 4 mm), about equalling the sepals (vs. slightly exceeding the ovary), and sepals glabrous 
(vs. sparsely to subdensely and coarsely white lepidote).

Type:—BRAZIL. Minas Gerais: Conceição do Mato Dentro, district of Ouro Fino do Mato Dentro, Serra do Intendente, 
752 m elevation, 18°57’45.2” S, 43°33’38.6” w, 28 August 2012, O.B.C. Ribeiro 451, fl. cult. E. Leme 9322 (holotype 
RB!).

Description:—Plants stemless, flowering 1.5–2 cm tall, propagating by short basal shoots. Leaves 18–32 in number, 
subspreading, forming a dense rosette 5–22 cm in diameter; sheath subtrapeziform, 0.8–0.9 × 1–1.5 cm, densely 
and coarsely white lepidote toward distal end, laxly spinulose and green near distal end, white near the base; blade 
narrowly triangular-lanceolate, attenuate-caudate, 4–13 × 0.3–0.5 cm, green, coriaceous mainly toward the base, 
nerved mainly abaxially, slightly canaliculate, abaxially densely white lepidote, trichomes along the nerves, partially 
obscuring the leaf color, adaxially subdensely to densely white lepidote near the base, trichomes more or less obscuring 
the leaf color, glabrescent toward the apex, margins subdensely spinulose; spines 0.5–1 mm long, 1–5 mm apart, 
acicular, green to yellowish, straight to slightly retrorse (basal ones) or slightly antrorse (apical ones). Inflorescence	
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FIGURE 9. Hoplocryptanthus knegtianus from Serra do Intendente, Ouro Fino do Mato Dentro, county of Conceição do Mato Dentro, 
Minas Gerais state (Ribeiro 451): A–C. Saxicolous habit at the type locality. D. Details of the flower. E. Hoplocryptanthus tiradentesensis 
(Leme 5819). F. Hoplocryptanthus caracensis (Leme 1853). A–D. Photos O.B.C. Ribeiro.
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sessile, compound, 1–1.5 cm long, 1.8–2 cm in diameter (not including the primary bracts);	primary	bracts resembling 
the leaves, subspreading-recurved, green; flower	fascicles densely arranged, complanate, subsessile, 2–4-flowered; 
floral	 bracts triangular, apex acuminate, membranaceous, greenish toward the apex, hyaline toward the margins, 
distinctly carinate, irregularly spinulose toward the apex, ca. 13 × 7 mm, nerved, glabrescent, about equalling the 
sepals, irregularly spinulose toward the apex, spines inconspicuous. Flowers all perfect, 25–27 mm long (with the 
petals extended), fragrant, sessile to inconspicuously pedicellate, pedicel ca. 1 mm long; sepals narrowly lanceolate, 
acuminate, 9–9.5 × 3 mm, shortly connate at the base, entire, glabrous, white near the base, green toward the apex; 
petals spathulate, 20–22 × 5–6 mm, connate at the base for 1–2 mm into a common tube with the filaments and 
style, white, apex acute to obtuse, distinctly longer than the stamens but subspreading at anthesis and exposing them, 
bearing 2 lateral longitudinal callosities; filaments ca. 12 mm long, adnate to the petals for 1–2 mm and forming an 
inconspicuous basal concrescence with the style; anthers ca. 1 mm long, dorsifixed near the base, base bilobed, apex 
apiculate; ovary ca. 3.3 × 3 mm, trigonous, white, glabrous; epigynous	 tube lacking; ovules obtuse; placentation 
apical; stigma cylindric-distent, white, cylindraceous toward the base, suberect to subspreading-recurved, ca. 2 mm 
long, the slightly expanded distal portion inconspicuously papillate. Fruits unknown.
 Distribution, habitat and conservation:—Hoplocryptanthus knegtianus is known from the type locality only, 
growing in the district of Ouro Fino do Mato Dentro, in the county of Conceição do Mato Dentro, which partially 
encompass the mountain known as Serra do Intendente, an northern extension of Serra do Cipó. In contrast, the 
occurence of most species of Hoplocryptanthus is concentrated in Iron Quadrangle region, central-southeastern area 
of Minas Gerais (Leme et al. 2017). 
 This new species has the typical habitat reported for the genus, growing saxicolous in organic material accumulated 
in crevices in more or less vertical quartzitic rock surfaces in the Campos Rupestres, forming small groups of plants 
scattered in the area, about 752 m elevation (Fig. 9 A–C).
 According to the current knowledge about this new species, it must be considered critically endangered (CR) on 
the basis of the “A.1. c + d” and “B. 2. a. + b. i to iv” criteria adopted by IUCN (2012).
 Etymology:—The specific epithet honors the biologist Rafael A. Pfeilsticker de Knegt, who verified the presence 
of this new species at the type locality and took the collector to the place. He is a biologist responsible for the 
conservation and management of the flora of some important areas of Campos Rupestres in Minas Gerais state, mainly 
in the region of Conceição do Mato Dentro.
 Observations:—Hoplocryptanthus knegtianus is morphologically closely related to H. tiradentesensis (Leme, 
2007: 268) Leme, S. Heller & Zizka (2017: 65, Fig. 9 E). However, this new species differs from it by the presence 
of more numerous leaves (18–32 vs. 13–18), forming a smaller rosette (5–22 cm vs. 18–28 in diameter), narrower 
leaf blades (3–5 mm vs. 9–11 mm) that are glabrescent toward the apex adaxially (vs. subdensely to densely white 
lepidote), larger floral bracts (ca. 13 × 7 mm vs. ca. 9 × 4 mm) about equalling the sepals (vs. slightly exceeding the 
ovary), glabrous sepals (vs. sparsely to subdensely and coarsely white lepidote), and petals bearing lateral longitudinal 
callosities (vs. without callosities).
 There is also some resemblance of H. knegtianus to H. caracensis (Leme & E. Gross, 1992: 12) Leme, S. Heller 
& Zizka (2017: 65, Fig. 9 F), being clearly distinguished from it by its more numerous leaves (18–32 vs. 12–18), much 
smaller leaf blades (4–13 × 0.3–0.5 cm vs. 14–33 × 1.3–1.5 cm), which are glabrescent toward the apex adaxially (vs. 
densely white lepidote throughout), narrower floral bracts (ca. 7 mm vs. 8–14 mm), sepals glabrous (vs. white lepidote 
but soon glabrous) that are shorter connate at the base (1–2 mm vs. 3–4 mm), and narrower petals (5–6 mm vs. 8–10 
mm) which are shorter connate at the base (1–2 mm vs. 5–7 mm). 
 The identification key for the species of Hoplocryptanthus will be presented in a separate publication (in 
preparation) encompassing other new species for the genus. 

4. Orthophytum	Beer (1854: 347) subg.	Orthophytum

In the “Cryptanthoid Complex”, Orthophytum subg. Orthophytum, currently comprising 44 species, has an inland 
geographical distribution, from Espírito Santo state (Southeastern region), to Ceará state (Northeastern region), 
usually associated with open, rocky outcrop environments in low to medium elevated habitats. Plants are stemless or 
pseudocaulescent (when the distinction between the elongation of stem/peduncle is equivocal), propagating by short 
shoots, stolons/rhizomes or sometimes adopting a pseudovivipary strategy (see Leme et al. 2017). The short to long 
pedunculate, mostly compound, short and compact to distinctly elongate inflorescences are typically once branched of 
fascicles of flowers. Sepals are free, and the white to greenish free petals, forming prevailing tubular corollas, present 
echinatiform petal appendages (rarely cupuliform). The stigma is almost always simple-dilated, with densely papillate 
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lobes. Fruits are comparatively small, with persistent sepals distinctly longer than the fruit length, and seeds are usually 
small and numerous. 
 The genus Orthophytum, with five subgenera, comprises the total of 64 species, including all six new species 
proposed below.

4.1. Orthophytum	alagoanum	Leme & A.P. Fontana, sp.	nov. (Fig. 10 A–G)
Diagnosis:—This new species is morphologically close to O. cearense, but differs by its larger stature when in bloom 

(13–20 cm vs. 7–12 cm tall), inflorescence longer (4–10 cm vs. 2–6 cm), floral bracts in the flower fascicles longer (20–30 mm 
vs. 10–14 mm), flowers longer (26–29 mm vs. 22–24 mm), sepals longer and narrower (12–16 × 2.3–3 mm vs. 11.5–12.5 × 4 mm), 
subdensely and distinctly spinulose (vs. entire).

Type:—Brazil. Alagoas: Mata Grande, Serra da Onça, Caatinga, 777 m elevation, 09°06’31” S, 37°43’35” w, 15 January 2015, A.P. 
Fontana 8970, D.P. Souza & J.R. Silva, fl. cult. E. Leme 8983 (holotype RB!, isotype MBML!).

Description:—Plants saxicolous, shortly caulescent, 13–20 cm long when flowering, propagating by basal shoots. 
Leaves 10–15 in number, suberect-arcuate at anthesis, densely arranged; sheath subtrapeziform, 1.2–1.5 × 2.5–3.5 
cm, whitish, densely and coarsely white lepidote toward distal end; blade narrowly lanceolate, apex caudate, 9–12 × 
1.8–2.7 cm, subcoriaceous, 2.5–3.5 mm thick near the base, nearly flat, green to greenish-bronze, densely and coarsely 
white lepidote mainly abaxially, distinctly nerved abaxially, margins subdensely to laxly spinose; spines narrowly 
triangular, straight to retrorsely uncinate, 2–3 mm long, 3–8 mm apart. Inflorescence (fertile part) 4–10 cm long 
(excluding the petals), 5–6 cm in diameter, compact, once branched of distinct flower fascicles or sometimes with 
inconspicuous flower fascicles at the base in extreme arid condition; peduncle 6–10 × 0.7–0.8 cm, greenish to bronze 
colored, densely white floccose, trichomes with lacerate margins; peduncle	bracts resembling the leaves, densely 
arranged but not concealing the peduncle, suberect to spreading; primary	bracts resembling the upper peduncle bracts, 
subtriangular-lanceolate, acuminate-caudate, densely and coarsely white lepidote on both sides toward the base, 
glabrescent near the apex, exceeding the flower fascicles, subdensely to laxly spinose, spines 1–2 mm long, straight 
or retrorsely curved, the distal bracts reduced in length; flower	fascicles 3–10 in number, densely arranged except for 
the basal one sometimes slightly apart from the others, shortly stipitate, rosulate-capitate, the lateral ones 25–30 mm 
long, excluding the petals 25–35 mm in diameter, 2–6-flowered, the terminal one larger, 30–40 mm long, 55–70 mm in 
diameter, 8–12-flowered; floral	bracts triangular-lanceolate to lanceolate, acuminate, suberect to recurved, ecarinate, 
pale salmon-rose colored toward the base, greenish-bronze colored toward the apex, densely and coarsely white-
lepidote mainly toward the base, coriaceous toward the apex, finely nerved, subdensely to laxly spinose, spines 1–2 
mm, those of the lateral flower fascicles 20–30 × 8–11 mm, exceeding the sepals, those of the terminal flower fascicle 
37–40 × 11–16 mm, exceeding the flowers. Flowers sessile, 26–29 mm long (with the petals extended), odorless; 
sepals	narrowly lanceolate, attenuate, 12–16 × 2.5–3 mm, free, pale salmon-rose colored toward the apex, greenish 
near the base, densely and coarsely white lepidote, subdensely and distinctly spinulose, the abaxial one ecarinate, the 
adaxial ones carinate; petals narrowly spathulate, apex obtuse and inconspicuously apiculate, sometimes cucullate, 
21–22 × 4 mm, green, forming a corolla with basal tubular portion distinctly longer than the length of the suberect 
distal portion, bearing 2 longitudinal callosities about equalling the filaments; petal	appendages echinatiform, 4–5 mm 
above the base, long fimbriate with ornamentation upwardly oriented; filaments unequal in length, the antesepalous 
ones ca. 16 mm long, free, the antepetalous ones ca. 13 mm long, adnate to the petals for ca. 7 mm; anthers 2.5–3 
mm long, dorsifixed at 1/3 of its length above the base, base obtuse, apex apiculate; ovary ca. 5.5 × 4 mm, greenish, 
densely and coarsely white floccose, trichomes fimbriate; epigynous	tube ca. 0.5 mm long; stigma simple-dilated, 
lobes broadened, lip-shaped, spreading, ca. 0.4 mm long, green, papillate; placentation apical; ovules many, obtuse. 
Fruits not seen.
 Distribution, habitat and conservation:—Orthophytum alagoanum is a species endemic to Alagoas state, 
growing in two localities in straight line 7 km apart, in the neighbourhood of the city of Mata Grande. It is a typical 
dweller of the Caatinga vegetation (Fig. 10 A–B), growing saxicolous on rock outcrops under intense sunlight in arid 
climatic condition, 600 to 790 m elevation (Fig. 10 C–D). The population of Orthophytum alagoanum is quite small. 
The collected areas being composed of sparsely distributed individuals forming small groups of plants. However, the 
size of the population and the extension of the occupied area is not clearly known mainly taken into consideration the 
existence of other similar habitats in this region. This this new species is classified here as “data deficient” (DD) and 
its conservation status still remains inconclusive.
 Etymology:—The name chosen for this new species is a reference to the state of Alagoas, where it was originally 
collected. 
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FIGURE 10. Orthophytum alagoanum from Mata Grande, Alagoas state (Fontana 8970 et al.): A–B. General view of the rock outcrops 
in Caatinga vegetation, in Serra da Boa Vista. C–D. Saxicolous habit of O. alagoanum. E–F. Details of the inflorescence in specimens 
flowered in cultivation. G. Details of the floral bracts and flower. A–D. Photos A.P. Fontana.
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 Additional specimen examined (paratype):––BRAZIL. Alagoas: Mata Grande, Boa Vista, Serra da Boa Vista, 
Cruzeiro, granitic rock oucrops in rupicolous, shrubby to tree-like Caatinga vegetation, 685 m elevation, 09°02’50” S, 
37°42’40” w, 9 November 2016, A.P. Fontana 9864 & P.M.G. Caxias (MBML!).
 Observations:—Orthophytum alagoanum is morphologically close to O. cearense Leme & F. Monteiro (Leme 
et al. 2010: 49, Fig. 14 H–I), but differs by its larger stature when in bloom (13–20 cm vs. 7–12 cm), inflorescence 
longer (4–10 cm vs. 2–6 cm), flower fascicles rosulate-capitate (vs. subflabellate) with more flowers (2–6 vs. ca. 2 in 
number), floral bracts in the flower fascicles longer (20–30 mm vs. 10–14 mm), with longer marginal spines (1–2 mm 
vs. less than 0.5 mm), flowers longer (26–29 mm vs. 22–24 mm), and sepals longer and narrower (12–16 × 2.3–3 mm 
vs. 11.5–12.5 × 4) and subdensely and distinctly spinulose (vs. entire).

4.2. Orthophytum	brejoense Leme, E.H. Souza & Vidigal, sp.	nov. (Fig. 11 A–I)
Diagnosis:—This new species is morphologically close to O. elegans, but differs by having leaf blades longer and 

narrower (22–29 × 2.7–3.3 cm vs. 19–21 × 4 cm), inflorescence longer (14–24 cm vs. 12–13 cm), floral bracts larger (20–21 × 
10–15 mm vs. 9–10.5 × 7 cm), and flowers longer (23–24 mm vs. 17–19 mm).

Type:—BRAZIL. Bahia: Brejões, Igrejinha, 5 km to the left after the city on BR 116, turn left after the first village, 541 m elevation, 
12°59’05.8” S, 39°53’29.1” w, 20 February 2019, E. Leme 9582, E. Hilo de Souza, Fernanda Vidigal & A. Toscano de Brito 
(holotype RB!, isotype SEL!).

Description:—Plants saxicolous, stemless, 30–58 cm long when flowering, propagating by slender basal stolons 
of 10–15 × 0.4–0.5 cm. Leaves 10–15 in number, subspreading-recurved  at anthesis, densely arranged; sheath 
subtrapeziform, ca. 2 × 3.4 cm, densely and coarsely white lepidote toward distal end; blade narrowly lanceolate, 
apex attenuate-caudate, 22–29 × 2.7–3.3 cm, thick coriaceous, ca. 2 mm thick near the base, slightly canaliculate, 
green to bronze colored, abaxially densely and coarsely white lepidote with trichomes completely obscuring the blade 
color, distinctly  nerved, adaxially subdensely to densely and coarsely white lepidote of the trichomes completely 
or partially obscuring the blade color,  margins laxly spinose; spines triangular, straight or the upper ones slightly 
antrorsely uncinated, densely and coarsely white lepidote at the base, the basal ones 3–5 × 2–3 mm, 3–8 mm apart, 
the upper ones 2–2.5 × 1.5 mm, 10–16 mm apart. Inflorescence (fertile part) 14–24  cm long, 5–6 cm in diameter, 
lax mainly toward the base, once branched of flower fascicles, the distal end simple, with 10–15 sparsely to densely 
arranged flowers; peduncle 12–22 × 0.6–0.8 cm, green to reddish-bronze colored, densely white lanate mainly toward 
the base, glabrescent toward distal end at late anthesis, nearly straight to flexuous; peduncle	bracts resembling the 
leaves, laxly arranged, not concealing the peduncle, spreading-recurved; primary	bracts the basal ones resembling 
the upper peduncle bracts, distinctly exceeding the flower fascicles, the upper ones narrowly triangular, acuminate-
caudate, densely and coarsely white lepidote mainly abaxially, greenish to bronze colored, exceeding to shorter than 
the flower fascicles, laxly spinose, spines 1–2 mm long, straight or retrorsely curved; flower	fascicles 5–7 in number, 
laxly arranged, sessile, rosulate-capitate to subcylindrical, excluding the petals 2–4.5 × 3–3.5 cm, 8–11-flowered, 
floral	bracts broadly ovate-lanceolate, acuminate, strongly recurved, ecarinate or carinate, green, salmon-reddish to 
red, densely white lepidote abaxially, glabrous near the base and subdensely white lepidote toward the apex adaxially, 
thin coriaceous, finely nerved, subdensely to laxly spinose of spines 1–2 mm, 20–21 × 10–15 mm, exceeding the 
sepals. Flowers sessile, 23–24 mm long (with the petals extended), odorless; sepals ovate-lanceolate, attenuate to 
caudate, 12 × 4–4.5 mm mm, free, green, salmon-rose to red toward the apex, inconspicuously white lepidote along 
the keel, glabrous elsewhere, entire, the abaxial one ecarinate, the adaxial ones carinate; petals narrowly spathulate, 
apex obtuse and slightly cucullate, 19–20 × 4–4.5 mm, greenish except for the white apex, forming a corolla with 
basal tubular portion distinctly longer than the length of the suberect distal portion, bearing 2 longitudinal callosities 
about equalling the filaments; petal	appendages echinatiform, ca. 4 mm above the base, irregularly long fimbriate-
digitate with ornamentation downwardly oriented; filaments unequal in length, the antesepalous ones 15–16 mm long, 
free, the antepetalous ones 11–13 mm long, adnate to the petals for ca. 4 mm; anthers 2–2.5 mm long, dorsifixed 
at the middle, base and apex obtuse, strongly complanate at anthesis; ovary 3.5–5 × 4–4.5 mm, greenish, glabrous; 
epigynous	tube lacking; stigma simple-dilated, lobes broadened, lip-shaped, spreading, ca. 1 mm long, white, margins 
inconspicuously crenulate, papillate; placentation apical; ovules many, obtuse. Fruits globose, greenish, ca. 5 × 6 mm, 
persistent sepals ca. 1.3 times longer than the fruits; seeds ovoid, proximal part subacute, distal end obtuse, ca. 1.2 × 
0.8 mm, ca. 120 in number.
 Distribution, habitat and conservation:—Orthophytum brejoense grows in the place known as "Igrejinha", 
county of Brejões, southern part of Recôncavo region, Bahia State, limited to the east by the counties of Amargosa and 
Ubaíra, to the south by Santa Ines, to the west by Nova Itarana and north by Milagres. 
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FIGURE 11. Orthophytum brejoense from Igrejinha, county of Brejões, Bahia state: A. General view of rock outcrops vegetation of an 
inselberg at the type locality. B. Detail of the vegetation with a group of O. brejoense in the foreground. C–G. Orthophytum brejoense 
(Leme 9582 et al.). C. Dense group of flowering individuals. D. Details of the habit. E. Flower fascicles, highlighting the prevailing 
chromatic pattern at the type locality. F. Simple-dilated stigma type. G. Petal, with the echinatiform appendages highlighted. H–I. 
Orthophytum brejoense (Leme 9583 et al.). H. Flower fascicles, highlighting the distinct chromatic pattern from the type locality. I. Dense 
group of flowering individuals.
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 The individuals form dense groups growing on a thin layer of organic matter deposited on rocky outcrops in 
inselberg areas about 500-600 m elevation (Fig. 11 B–C). 
 Regarding conservation status of O. brejoense, it is known from the type collection only, where it grows on 
rocky outcrops on inselbergs associated to the Caatinga domain, in a geo-ecological unit denominated “Sertaneja 
Depression”. The region of occurrence of the species is under severe risk due to frequent fire and grazing by goats 
and cattle. On the basis of habitat decline, levels of exploitation and inferred population reduction this new species is 
considered vulnerable (VU) according to the “A.1.d” and “B.1.a + b.iii” criteria adopted by IUCN (2012).
 Etymology:—The name chosen for this new species is a reference to the county of Brejões, state of Bahia, 
Northeastern Brazil, where this it was discovered. 
 Additional specimens examined (paratypes):–– BRAZIL. Bahia: Brejões, Igrejinha, 5 km to the left after the 
city on BR 116, left turn after the first village, 541 m elevation, 12°59’05.8” S, 39°53’29.1” w, 20 February 2019, E. 
Leme 9583, E. Hilo de Souza, Fernanda Vidigal & A. Toscano de Brito (RB! SEL!); ibidem, 12º 59’05” S, 39º53’29” 
w, 1 July 2017, E.H. Souza 783 (HURB!).
 Observations:—Orthophytum brejoense is morphologically closely related to O. elegans Leme (2010: 142), from 
the region of Uruçuaí to Coronel Murta, Minas Gerais state, but differs from it by its leaf blades longer and narrower 
(22–29 × 2.7–3.3 cm vs. 19–21 × 4 cm), subdensely to densely coarsely white lepidote adaxially (vs. glabrescent to 
glabrous toward the apex adaxially), peduncle shorter (12–22 cm vs. 40–47 cm), inflorescence longer (14–24 cm vs. 
12–13 cm), floral bracts larger (20–21 × 10–15 mm vs. 9–10.5 × 7 cm), flowers longer (23–24 mm vs. 17–19 mm), 
sepals larger (12 × 4–4.5 mm vs. 7.5–8 × 3 mm), and petals longer (19–20 mm vs. 14–15 mm).
 This new species can be also confused with O. toscanoi Leme (2003: 23) and O. argentum Louzada & wanderley 
(2011: 27). However, O. brejoense clearly differs from the first one—originally collected in the region of Cordeiros, 
Bahia, close to the border with Minas Gerais—by its longer leaf blades (22–29 cm vs. ca. 10 cm), which are laxly 
spinose (vs. densely spinose), floral bracts larger (20–21 × 10–15 mm vs. 10–11 × 7 mm) and with larger spines (1–2 
mm vs. ca. 0.5 mm), flowers longer (23–24 mm vs. ca. 16 mm), sepals larger (12 × 4–4.5 mm vs. ca. 7 × 3 mm), 
inconspicuously white lepidote along the keel and glabrous elsewhere (vs. white lanate), and petals larger (19–20 × 
4–4.5 mm vs. 11 × 2–3 mm). In relation to O. argentum, which was originally described from Rio de Contas, Bahia, 
this new species can be also distinguished by its longer leaf blades (22–29 cm vs. 10–20 cm), peduncle green to 
reddish-bronze colored (vs. dark vinaceous), larger floral bracts (20–21 × 10–15 mm vs. ca. 15 × 10 mm) and finely 
nerved (vs. prominently nerved), exceeding the sepals (vs. about equalling the sepals), flowers longer (23–24 mm vs. 
ca. 17 mm), sepals green, salmon-rose to red (vs. dark vinaceous), and petals longer (19–20 mm vs. ca. 13 mm).

4.3. Orthophytum	formosense	Leme, sp.	nov. (Fig. 12 A–E) 
Diagnosis:—This new species is morphologically close to O. erigens, but it differs by its smaller size when flowering 

(13–23 cm vs. 43–55 cm), leaf blades smaller (5–6.5 × 1.5–2.3 cm vs. 11–18 × 2.2–3.3 cm), inflorescence simple 
or pseudosimple (vs. distinctly compound, with 4–6 flower fascicles), and sepals acute (vs. acuminate-caudate).

Type:—BRAZIL. Minas Gerais: Monte Formoso, 719 m elevation, 16°50’08” S, 41°15’30” w, May 2014, R. Vasconcelos 
s.n., fl. cult. June 2016, E. Leme 8884 (holotype RB!).

Description:—Plants flowering 13–23 cm tall, pseudocaulescent, leaf rosettes soon indistinct due to an early strong 
elongation of the stem/peduncle, propagating by slender rhizomes ca. 5 × 0.4 cm long. Leaves indistinguishable from 
the peduncle bracts, remaining ca. 2 in number at anthesis, the other ones resembling the peduncle bracts, more or 
less equally, densely to sparsely arranged along the distal 2/3 of the stem/peduncle length, thin coriaceous, spreading-
recurved; sheath inconspicuous; blade ovate-lanceolate, acuminate, 5–6.5 × 1.5–2.3 cm, nearly flat, finely nerved 
abaxially, green, yellowish-green, reddish to bronze colored, the surfaces not contrasting with each other, densely 
white lepidote near the base, glabrescent toward the apex on both sides, margins subdensely to densely spinose; 
spines 1–2 mm long, 3–6 mm apart, narrowly subtriangular, the basal ones slightly retrorse, the other ones straight to 
antrorse. Inflorescence (fertile part) simple or pseudosimple, forming a small capitate-rosulate spike, 1–1.5 × 1–1.5 
cm; peduncle not distinguishable from the stem, 5–6 mm in diameter, erect, bronze colored or green, densely white 
lanate to glabrescent; peduncle	bracts the basal ones resembling the leaves, exposing the stem/peduncle, the upper 
ones distinctly reduced in size; floral	bracts the basal ones somewhat resembling the leaves, distinctly exceeding 
the sepals, the upper ones broadly subtriangular, acuminate, thin coriaceous toward the apex, green, inconspicuously 
white lepidote to glabrescent, finely nerved, about equalling the sepals, ecarinate to obtusely carinate near the apex, 
ca. 7 × 6 mm, margins densely spinulose, spines ca. 1 mm long, antrorse or retrose. Flowers sessile, 5–8 in number, 
14–15 mm long, odorless; sepals narrowly lanceolate, acute, 6–6.5 × 2.5–3 mm, free, green except for the hyaline 
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FIGURE 12. Orthophytum formosense from Monte Formoso, Minas Gerais state: A–B. Group of saxicolous individuals on rock outcrops 
at the type locality. C–E. Specimens flowered in cultivation (Leme 8884). C. Inflorescence. D. Details of the inflorescence and flowers. 
E. Habit, highlighting the pseudocaulescence with leaf rosettes soon disappearing due to an early strong elongation of the stem/peduncle. 
A–B. Photos R. Vasconcelos.
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margins, glabrous, the adaxial ones obtusely carinate with the keel decurrent on the ovary, the abaxial one ecarinate; 
petals sublinear-spathulate, acute, free, the proximal 1/2 greenish, the distal 1/2 white, 12.5 × 2.5–3  mm, erect except 
for the suberect apex, forming a subtubular corolla, bearing 2 appendages; petal	appendages echinatiform, ca. 4 mm 
above the base, lacerate, downwardly oriented; stamens distinctly shorter than the petals; filaments distinctly unequal, 
the antepetalous ones ca. 6 mm long, adnate to the petals for ca. 4 mm, the antesepalous ones ca. 8 mm long, free; 
anthers oblong, ca. 2 mm long at anthesis, dorsifixed at 1/3 of its length above the base, base and apex obtuse, laterally 
complanate; ovary ca. 2.5 × 2.5 mm, trigonous, subquadrate, whitish-green, glabrous; epigynous	tube inconspicuous; 
ovules numerous, obtuse; placentation apical; style equalling the antesepalous stamens; stigma simple-dilated, white, 
lacerate, densely papillate, 0.5–0.6 in diameter. Fruits unknown.
 Distribution, habitat and conservation:—Orthophytum formosense is known from the type locality only, where 
it has a saxicolous habit in sites under intense insolation, in Campos Rupestres vegetation. It forms dense groups of 
individuals which are more compact with prevailing yellowish-green, reddish to bronze coloration (Fig. 12 A–B) in 
contrast to the green-leafed specimens that flowered in cultivation in Refúgio dos Gravatás (Fig. C, E). The collection 
area is under the influence of the Jequitinhonha River, being situated in mesoregion of Jequitinhonha and microregion 
of Almenara according to IBGE (2017).
 The size of the population and the extension of the occupied area is not clearly known, and so it is considered here 
a “data deficient” species (DD) and its conservation status still remains inconclusive.
 Etymology:—The name chosen for this new species refers to the county of Monte Formoso where it was found, 
in Minas Gerais state. 
 Observations:—Orthophytum formosense belongs to the complex of species with pseudocaulescent habit, which 
means that the leaf rosettes become soon indistinct or are inconspicuous due to an early strong elongation of the stem/
peduncle which are difficult to be distinguished from each other. The closest morphological relative is O. erigens Leme 
(in Leme & Fontana, 2010: 62), but the new species differs from it by its smaller size when flowering (13–23 cm vs. 
43–55 cm), smaller leaf blades (5–6.5 × 1.5–2.3 cm vs. 11–18 × 2.2–3.3 cm), simple or pseudosimple inflorescence (vs. 
distinctly compound, with 4–6 flower fascicles), smaller floral bracts (ca. 7 × 6 cm vs. 10–13 × 8–10 cm), and acute 
sepals (vs. acuminate-caudate).
 On the other hand, O. formosense can be also confused with to O. falconii Leme (2003: 21), another morphological 
close species, but can be distinguished by the smaller size when in bloom (13–23 cm vs. 42–45 cm), smaller leaf blades 
(5–6.5 × 1.5–2.3 cm vs. 8–13 × 2.5–3.5 cm), simple or pseudosimple inflorescence (vs. distinctly compound, with ca. 4 
flower fascicles), green floral bracts (vs. red), smaller flowers (14–15 vs. ca. 17 mm), green sepals (vs. red) with acute 
apex (vs. acuminate-caudate), and acute petals (vs. obtuse and slenderly and minutely apiculate).

4.4. Orthophytum	minimum Leme & O.B.C.Ribeiro, sp.	nov. (Fig. 13 A–D)
Diagnosis:—This new species is morphologically close to O. saxicola, but differs by its narrower leaf blades (0.4–0.5 

cm vs. 1–1.5 cm), flowers longer (30–35 mm vs. 17–24 mm), and petals larger (26–30 × 6–7 mm vs. 18–22 × 4–5), spreading to 
slightly recurved at anthesis and forming a compact fan-like corolla (vs. suberect).

Type:—BRAZIL. Minas Gerais: Riacho dos Machados, Morro do Capim, saxicolous on iron-rich outcrops known as “canga” in Campos 
Rupestres, 925 m elevation, 16°04’26” S, 42°45’04” w, December 2017, R.C. Mota s. n., fl. cult. E. Leme 9313 (holotype RB!).

Description:—Plants stemless, 5–7 cm long when flowering, propagating by slender stolons of 3–7 × 0.3–0.4 cm. 
Leaves 10–18 in number, divergent, arcuate, densely arranged; sheath	subtrapeziform, ca. 0.6 × 0.8 cm, greenish, 
lepidote abaxially mainly near distal end; blade narrowly lanceolate, apex caudate, 3–6 × 0.4–0.5 cm, subcoriaceous, 
ca. 2.5 mm thick near the base, canaliculate, greenish-bronze, abaxially densely and coarsely white lepidote, with 
trichomes along the nerves, conspicuously nerved, adaxially glabrescent to glabrous, margins densely to subdensely 
spinose; spines acicular, prevailingly straight to slightly retrorsely uncinate, 2–3 mm long, 2–5 mm apart. Inflorescence 
(fertile part) ca. 2 cm long (excluding the petals), 1–1.5 cm in diameter, simple; peduncle 1–2 × 0.3 cm; peduncle	
bracts resembling the leaves, densely arranged, suberect; floral	bracts the basal ones somewhat resembling the leaves, 
exceeding the sepals, the upper ones lanceolate, acuminate, ca. 17 × 6 mm, thin in texture, greenish-bronze, subdensely 
and coarsely white lepidote of lacerate trichomes, exceeded by the sepals, ecarinate, nerved, margins sparsely spinulose, 
spines 0.5–1 mm long. Flowers sessile, 3–5 in number, 30–35 mm long (with the petals extended), odorless; sepals 
narrowly lanceolate, attenuate, ca. 15 × 3 mm, free, greenish-yellow to light green, sparsely white lepidote of fimbriate 
trichomes mainly on the apical margins, entire or inconspicuously spinulose at the apex, obtusely carinate toward the 
apex; petals spathulate, apex acute, 26–30 × 6–7 mm, white except for the greenish part facing the anthers, spreading 
to slightly recurved at anthesis and forming a compact fan-like corolla ca. 18 mm in diameter, bearing 2 longitudinal 
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FIGURE 13. Orthophytum minimum from Morro do Capim, Riacho dos Machados, Minas Gerais state: A. Group of saxicolous individuals 
on iron-rich rock outcrops known as “canga” in Campos Rupestres at the type locality. B–D. Specimens flowered in cultivation (Leme 
9313). B. Habit and inflorescences. C. Inflorescence and flower. D. Detail of the flower. A. Photo R.C. Mota.
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callosities about equalling the anthers, as well as 2 appendages; petal	 appendages echinatiform, ca. 3 mm above 
the base, irregularly fimbriate with spreading ornamentation; filaments unequal in length, the antesepalous ones ca. 
18 mm long, free, the antepetalous ones ca. 17 mm long, highly adnate to the petals; anthers	 ca. 1.5 mm long, 
dorsifixed near the middle, base obtuse, apex apiculate; ovary ca. 4 × 3 mm, greenish-white, white lanate; epigynous	
tube inconspicuous; stigma	simple-dilated, lobes broadened, lip-shaped, spreading, ca. 0.5 mm long, white, papillate; 
placentation apical; ovules many, obtusely apiculate. Fruits not seen.
 Distribution, habitat and conservation:—Orthophytum minimum grows in the north of Minas Gerais State, in 
the county of Riacho dos Machados, at a locality known as Morro do Capim. The individuals form dense groups in sun 
exposed sites on iron-rich soils, known as “canga” (Fig. 13 A), in the the domain of the Campos Rupestres, in altitudes 
above 900 m.
 The size of the population and the extension of the occupied area is not clearly known, and so it is considered here 
a “data deficient” species (DD) and its conservation status still remains inconclusive.
 Etymology:—The name chosen for this new species is based on the Latin word “minimus”, meaning very small, 
very short, which is a reference to the very small size of O. minimum. 
 Observations:—Orthophytum minimum is the smallest known species of the genus, not exceeding 7 cm in heigth 
when flowering. It is morphologically closely related to O. saxicola (Ule, 1908: 193) L.B. Smith (1955:34, Fig. 14 
E–F), another tiny species, but it differs from it in the narrower leaf blades (0.4–0.5 cm vs. 1–1.5 cm), with marginal 
acicular spines (vs. narrowly triangular) prevailingly straight to slightly retrorsely uncinate (vs. prevailingly strongly 
retrorsely uncinate), longer flowers (33–35 mm vs. 17–24 mm), larger petals (30 × 6–7 mm vs. 18–22 × 4–5), which 
spread at anthesis and form a compact fan-like corolla (vs. suberect), and acute apex (vs. subacute and inconspicuously 
cucullate).
 This new species can be also confused with O. harleyi Leme & M. Machado (2006: 108. Fig. 14 D) and O. braunii 
Leme (1994: 14). However, O. minimum clearly differs from the first one by its smaller size when in bloom (5–7 cm vs. 
13–15 cm high), smaller leaf blades (3–6 × 0.4–0.5 cm vs. 10–11 × 1.3–1.9 cm), with glabrescent to glabrous adaxial 
surface (vs. densely and coarsely lepidote), fewer flowers per inflorescence (3–5 vs. 25–35 in number), acute petals (vs. 
subobtuse) spreading at anthesis and forming a compact fan blade-like corolla (vs. suberect). In relation to O. braunii, 
this new species also can be distinguished by its smaller size when in bloom (5–7 cm vs. ca. 20 cm high), shorter 
marginal spines (2–3 mm vs. 3–5 mm), shorter peduncle (1–2 cm vs. ca. 6 cm), simple inflorescence (vs. distinctly 
compound), which is much shorter (ca. 2 cm vs. ca. 8 cm), and larger petals (30 × 6–7 mm vs. ca. 21 × 5), which spread 
at anthesis and form a compact fan-like corolla (vs. suberect).

4.5. Orthophytum	santosianum Leme, sp.	nov. (Fig. 14 A–C)
Diagnosis:—This new species is morphologically close to O. harleyi, but differs by its smaller leaf blades (5–6 × 0.7–0.9 

cm vs. 10–11 × 1.3–1.9 cm), floral bracts rose (vs. greenish toward the base and reddish-brown toward the apex), sepals narrowly 
lanceolate to suboblong (vs. sublinear-lanceolate), and rose (vs. pale green). 

Type:—BRAZIL. Bahia: Jussiape, distrito de Caraguataí, mountain near the village, saxicolous in Campos Rupestres vegetation, ca. 800 
m elevation, February 2015, J.E. dos Santos & R.F. Reis Jr. s. n., fl. cult. E. Leme 8977 (holotype RB!).

Description:—Plants terrestrial, stemless, ca. 8 cm long when flowering, propagating by slender stolons of ca. 9 × 
0.5 cm. Leaves ca. 30 in number, arcuate to spreading at anthesis, densely arranged; sheath subtrapeziform, ca. 0.7 × 
1.5 cm, whitish, lepidote mainly near distal end; blade narrowly triangular-lanceolate, apex caudate, 5–6 × 0.7–0.9 cm, 
subcoriaceous, ca. 2.5 mm thick near the base, nearly flat, bronze colored, densely and coarsely white lepidote on both 
sides, nerved, margins densely to subdensely spinose; spines acicular, prevailingly straight, 1.5–3 mm long, 2–6 mm 
apart. Inflorescence (fertile part) ca. 3 cm long (excluding the petals), ca. 2 cm in diameter, pseudosimple, bearing an 
abortive flower fascicle at the base; peduncle ca. 2 × 0.5 cm; peduncle	bracts resembling the leaves, densely arranged, 
suberect-arcuate; floral	bracts the basal ones somewhat resembling the leaves, equalling to exceeding the sepals, the 
upper ones triangular-lanceolate, acuminate, ca. 15 × 6 mm, thin in texture, rose colored, subdensely and coarsely 
white lepidote of lacerate trichomes, exceeded by the sepals, ecarinate, nerved, margins densely spinulose, spines 
1–1.5 mm long. Flowers sessile, ca. 9 in number, ca. 35 mm long (with the petals extended), odorless; sepals	narrowly 
lanceolate to suboblong, distinctly acicular-apiculate, 15–16 × 4.5–5 mm, free, rose colored, subdensely white lanate, 
entire, the abaxial one obtusely carinate, the adaxial ones sharply carinate; petals spathulate, apex subacute to obtuse, 
ca. 27 × 8 mm, white, spreading at anthesis and forming a compact fan-like corolla ca. 15 mm in diameter, bearing 
2 longitudinal callosities about equalling the filaments; petal	appendages echinatiform, ca. 2 mm above the base, 
densely and irregularly fimbriate with spreading ornamentation; filaments unequal in length, the antesepalous ones 
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FIGURE 14. Orthophytum santosianum from Caraguataí, county of Jussiape, Bahia state (Leme 8977): A. Habit. B. Details of the 
inflorescence. C. Echinatiform type of petal appendages with spreading ornamentation. D. Orthophytum harleyi (Leme 6173). E. 
Orthophytum saxicola (Leme 6058). F. Orthophytum saxicola (Leme 7511). G. Orthophytum conquistense (Leme 6019 et al.). H–I. 
Orthophytum cearense (Leme 7700). J. Orthophytum triunfense (Leme 5548).
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ca. 16 mm long, free, the antepetalous ones ca. 12 mm long, adnate to the petals for ca. 10 mm; anthers ca. 2.5 mm 
long, dorsifixed near the middle, base obtuse, apex apiculate; ovary ca. 7 × 5 mm, white, white lanate; epigynous	
tube inconspicuous; stigma simple-dilated, lobes broadened, lip-shaped, spreading, ca. 0.5 mm long, white, densely 
papillate; placentation apical; ovules many, obtusely apiculate. Fruits not seen.
 Distribution, habitat and conservation:—Orthophytum santosianum grows in Bahia State, in the county of 
Jussiape. The individuals form dense groups in sun exposed sites in a mountain range near the village of Caraguataí, 
in the domain of the Campos Rupestres, in altitudes arround 800 m.
 The size of the population and the extension of the occupied area are not clearly known, and so it is considered 
here a “data deficient” species (DD) and its conservation status still remains inconclusive.
 Etymology:—The name chosen for this new species honors its collector, João Eduardo dos Santos, responsible 
for the preservation of an important fragment of Atlantic Forest in the county of Itapebi, Bahia state, from where he 
presented new species of different botanical families to the scientific community.
 Observations:—Orthophytum santosianum, along with O. braunii, O. harleyi (Fig. 14 D), O. cearense (Fig. 
14 H–I), O. conquistense Leme & M. Machado (2006: 105. Fig. 14 G) O. minimum (Fig. 13 A–D), O. saxicola (Fig. 
14 E–F), and O. triunfense J.A. Siqueira & Leme (Leme & Siqueira-Filho 2006: 311. Fig. 14 J) form a complex of 
cryptic species differentiated from each other by subtle morphological characters difficult to be observed in herbarium 
specimen, which require the study of living specimens for a clear understanding of leaf, inflorescence and flower 
conformation. 
 Orthophytum harleyi is its morphologically closest relative, but O. santosianum differs from it by smaller leaf 
blades (5–6 × 0.7–0.9 cm vs. 10–11 × 1.3–1.9 cm), peduncle inconspicuous (vs. distinct), ca. 2 cm long (vs. ca. 6.5 cm 
long), floral bracts rose (vs. greenish toward the base and reddish-brown toward the apex), sepals narrowly lanceolate 
to suboblong (vs. sublinear-lanceolate), and rose (vs. pale green).

5. Orthophytum	subg. Capixabanthus Leme, S. Heller & Zizka (2017: 70)	

Orthophytum subg. Capixabanthus can be distinguished from subg. Orthophytum by its distinctly caulescent habit 
with sessile inflorescence and obtuse-cucullate petals, or if the plants are stemless with pedunculate inflorescence, 
and the petals not obtuse-cucullate, then the petals bearing cupuliform to sacciform appendages, pollen comparatively 
smaller with reticulum formed by broad and flat muri with lumina or foveolae decreasing in size significantly towards 
the sulcus margins, especially towards the apices, and the exine becoming almost psilate. In some species the sepals are 
unequal or nearly so, with the alate-carinate adaxial ones exceeding the ecarinate abaxial one, which is not observed 
in any other subgenera. Its geographical distribution is concentrated in Atlantic Forest related habitats in the central-
northwestern region of Espírito Santo state and in neighboring areas in Minas Gerais and Bahia states, currently 
comprising eight species, including the new species proposed below.

Key to the species of Orthophytum subg. Capixabanthus

1 Inflorescence sessile or sometimes inconspicuously pedunculate .....................................................................................................2
1a Inflorescence distinctly pendunculate ................................................................................................................................................5
2 Plants stemless; petals acute ............................................................................................................................................ 	O.	arcanum 
2a Plants caulescent; petals obtuse-cucullate ..........................................................................................................................................3 
3 Inflorescence simple ........................................................................................................................................................... 	O.	vagans
3a Inflorescence compound .....................................................................................................................................................................4
4 Leaf blades 30–55 cm long, glabrous and lustrous toward the apex adaxially, spines 2–3.5 mm long, 5–10 mm apart; sepals 16–18 

mm long  ...................................................................................................................................................................O.	pseudovagans
4a  Leaf blades 10–25 cm long, densely white lepidote throughout, non-lustrous, spines 0.5–1 mm long, 3–5 mm apart; sepals 13–14 

cm long ...............................................................................................................................................................................	O.	zanonii
5 Leaf blades 15–25 cm long; flower fascicles laxly arranged, the basal ones 2–3-flowered; petals blades spreading at anthesis, 

broadly elliptic to suborbicular ........................................................................................................................................... 	O.	duartei
5a Leaf blades 50–100 cm long; flower fascicles subdensely to densely arranged at least at the apex of the inflorescence, the basal 

ones 5–14-flowered; petals erect except for the suberect apex at anthesis, subspathulate-lanceolate ...............................................6
6 Plants 60–70 cm tall when in bloom; leaves castaneous-red; peduncle 25–40 cm long; petals acute ......................	O.	rubiginosum
6a Plants 20–50 cm tall when in bloom; leaves green; peduncle 15–20 cm long; petals obtuse and slightly cucullate .........................7	
7 Leaves over 80 cm long; inflorescence with flower fascicles sparsely to subdensely arranged toward the base and densely arranged 

at the apex but not forming a prominent head of flower fascicles; sepals 16–17 mm long ............................................ 	O.	foliosum
7a Leaves 50–65 cm long; inflorescence with a subglobose to globose prominent head of densely congested flower fascicles at the 

apex except for few laxly arranged flower fascicles at the base; sepals ca. 13 mm long ............................................O.	compactum
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5.1 Orthophytum	arcanum	Leme, sp.	nov. (Fig. 15 A–G) 
Diagnosis:—This new species has some morphological affinities with O. vagans and O. pseudovagans but clearly differs from both 

by stemless plants (vs. caulescent), leaf blades with smaller marginal spines (0.2–0.5 mm vs. 1–3.5 mm), sepals red (vs. white or 
whitish), and petals acute (vs. obtuse-cucullate). 

Type:—BRAZIL. Minas Gerais: Conselheiro Pena, near the top of the Pico do Padre Angelo, 1441 m elevation, 19º18’59” S, 41º34’44” 
w, September 2015, R. Vasconcelos Leitão s.n., fl. cult. E. Leme 9093 (holotype RB!). 

Description:—Plants stemless, flowering 5–6 cm high, propagating by stolons of 6–9 × 0.25–0.3 cm, rigid. Leaves 
10–12 in number, densely arranged, spreading; sheath subreniform, ca. 0.7 × 1.6 cm, greenish, inconspicuously lepidote 
to glabrous, corrugate and spinulose in distal part; blade narrowly triangular, attenuate, 9–10 × 1–1.2 cm, coriaceous, 
channeled toward the apex, glabrous, yellowish-green to reddish, abaxially nerved, margins densely spinulose; spines 
triangular, antrorsely curved, reddish-castaneous, 0.2–0.5 mm long, 1.5–2 mm apart. Inflorescence pseudosimple to 
inconspicuously compound, sessile or sometimes inconspicuously pedunculate, shortly corymbose, ca. 2 cm long 
(fertile part, excluding the petals), ca. 2.5 cm in diameter; primary	bracts resembling the leaves, distinctly exceeding 
the flower fascicles, sometimes red near the base at anthesis; flower fascicles inconspicuous, sessile or nearly so, 
ca. 4 in number, ca. 2-flowered; floral	bracts the basal ones somewhat resembling the leaves, exceeding to slightly 
shorter than the flowers, the upper ones and those in the flower fascicles triangular, acute to acuminate, ca. 15 × 6 mm, 
ecarinate, exceeded by the sepals, red, nerved, glabrous, thin in texture, margins densely spinulose. Flowers ca. 23 mm 
long, sessile, odorless; sepals narrowly lanceolate, attenuate to caudate, ca. 14 × 3 mm, free, entire, red, thin in texture, 
glabrous, carinate mainly towards the apex; petals narrowly spathulate, acute, ca. 17 × 4 mm, free, white, bearing 
inconspicuously and sparsely glandular trichomes, erect except for the suberect distal portion, forming a subtubular 
corolla, bearing 2 appendages; petal	appendages ca. 3 mm above the base, sacciform, margins recurved, irregularly 
scalloped-crenulate; filaments unequal in length, terete, the antesepalous ones ca. 12 mm long, free, the antepetalous 
ones ca. 10 mm long, adnate to the petals for ca. 3 mm; anthers ca. 3 mm long, base bilobed, apex obtuse, dorsifixed at 
1/4 of its length above the base; pollen broadly ellipsoidal, ca. 45 μm long, sulcate, the sulcus broad, sparsely covered 
with small exine elements, margins indistinct, exine reticulate; ovary subclavate, trigonous, ca. 6 × 4 mm, white, 
glabrous; epigynous	 tube inconspicuous; stigma simple-patent, lobes spreading, transversely U-shaped, elongated, 
distinctly longer than broad, white, papillate; placentation apical; ovules many, obtusely apiculate. Fruits not seen.
 Distribution, habitat and conservation:—Orthophytum arcanum is known from the type locality only, where 
it lives near the top of the Pico do Padre Angelo (Fig. 15 A), about 1441 m elevation, in the county of Conselheiro 
Pena. It grows saxicolous in sun exposed to partially shady spots in the Campos Rupestres (Fig. 15 B–C), forming 
small groups of individuals. Only one small population with few individuals is known and further efforts to locate it 
in other mountains nearby, like Pico da Aliança in county of Alvarenga, were not successful. Considering the current 
knowledge about the species, it must be considered critically endangered (CR) on the basis of the “A.1. c + d” and “B. 
2. a. + b. i to iv” criteria adopted by IUCN (2012).
 Etymology:—The name of this new species is based on the Latin word “arcanum”, meaning mysterious, enigmatic, 
as a reference to its outlier status due to an unique combination of morphological characters and geographical range in 
the Atlantic Forest domain. 
 Observations:—Orthophytum arcanum is an outlier species without clear morphological affinity with any known 
species, like the other two species that are endemic to the same type region, O. roseolilacinum Leme (2015: 284), the 
single member of subg. Krenakanthus Leme, S. Heller & Zizka (2017: 75), and O. vasconcelosianum Leme (2015: 
287), a member of subg. Orthocryptanthus Leme, S. Heller & Zizka (2017: 77).
 Initially, we considered the possibility of this new species being a member of Sincoraea Ule (1908: 191), and 
so we exemplified the sacciform type of its petal appendages (Fig. 15 F) in Leme et al. (2017: 44, fig. 21 D) as 
“Sincoraea sp. nov. (SAC, Leme 9093)”. However, the combination of geographical and morphological features of 
O. arcanum recommends its inclusion in Orthophytum subg. Capixabanthus rather than in Sincoraea, despite some 
discordant characters, like stigma simple-patent with longer and papillate lobes (Fig. 14 G), neither simple-dilated with 
broadened, densely papillate lobes as in Orthophytum subg. Capixabanthus, nor simple-erect with more compact, not 
papillate or inconspicuously papillate lobes as in Sincoraea.
 The sessile, sometimes simple inflorescence, the inner leaves and primary bracts brightly colored at the base at 
anthesis and the sacciform petal appendage in some species of Orthophytum subg. Capixabanthus are also reported 
for members of Sincoraea. However, subg. Capixabanthus differs from Sincoraea by plants distinctly caulescent 
(vs. always stemless) or when stemless, then inflorescence pedunculate (vs. never pedunculate), inner leaves, and 
primary bracts concolorous (vs. always forming a colorful ring around the inflorescence) or when forming a colorful 
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FIGURE 15. Orthophytum arcanum from Pico do Padre Angelo, Conselheiro Pena, Minas Gerais state: A. General view of the 
Campos Rupestres habitat at Pico do Padre Angelo. B. Polulation at the type locality. C. Habit. D. Detail of the inflorescence. E–G. 
Specimen flowering in cultivation (Leme 9093). E. Habit. F. Sacciform petal appendages. G. Simple-patent stigma type. A–D. Photos R. 
Vasconcelos.
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ring around the inflorescence, then plants long caulescent (vs. always stemless) and petals obtuse-cucullate (vs. not obtuse-
cucullate), or when not obtuse-cucullate, leaf rosette not flat at anthesis (vs. always flat). In addition, subg. Capixabanthus 
contrasts with Sincoraea in having simple-dilated stigma type distinctly papillate (vs. simple-erect, without papillae or 
inconspicuously papillate), and pollen slightly smaller (35–40 μm vs. 40–45 μm in diameter), with reticulum formed 
by broad and flat muri with lumina or foveolae decreasing in size significantly towards the sulcus margins especially 
towards the apices, and the exine becoming almost psilate (vs. reticulum finely meshed with rather broad muri and lumina 
decreasing slightly to the sulcus margins). On the other hand, subg. Capixabanthus is endemic to Atlantic Forest related 
habitats in the central-northweastern region of Espírito Santo state, and in neighboring areas in Minas Gerais and Bahia 
states, mainly in the region of the three border between these states, while Sincoraea is restricted to the Campos Rupestres 
of the Septentrional Plateau of the Espinhaço Range in Minas Gerais and Bahia states.
 This new species has some morphological affinities with O. vagans Foster (1960: 59) and O. pseudovagans 
Leme & L. Kollmann (2007: 155) but clearly differs from both by plants stemless (vs. caulescent), leaf blades with 
smaller marginal spines (0.2–0.5 mm vs. 1–3.5 mm), inflorescence sometimes inconspicuously pedunculate (vs. always 
sessile), sepals glabrous (vs. distinctly lepidote), red (vs. white or whitish), and petals acute (vs. obtuse-cucullate). 

6. Orthophytum subg. Clavanthus	Leme, S. Heller & Zizka (2017: 73)

Orthophytum subg. Clavanthus is characterized by the presence of subflabellate-pulvinate flower fascicles, larger 
flowers compared to other subgenera, petals linear-spathulate and obtuse-cucullate, erect and forming a clavate corolla, 
petal appendages scutelliform or rarely sacciform, and the stamens not exposed. In addition, subg. Clavanthus presents 
a distinct geographical range limited to the central-northern Espinhaço Range in Minas Gerais state, growing in the 
southern part of the Meridional Plateau and extending through the Diamantina Plateau to the Septentrional Plateau 
near the border with Bahia state, at altitudes of 650 to 1300 m. It currently comprises nine species, including the new 
ones described here. 

Key to the species of Orthophytum subg. Clavanthus
The first identification key for the species of Orthophytum subg. Clavanthus, covering six known species then 
considered members of the so called “subcomplex O. mello-barretoi”, was presented by Leme (2008). However, with 
the three proposed new species, the key must be updated to encompass them.

1 Leaf blades densely and distinctly covered by a dense layer of white trichomes on both sides completely obscuring the color of the 
blades ..................................................................................................................................................................................................2

1a Leaf blades glabrous or inconspicuously white lepidote adaxially ....................................................................................................5
2 Plants 9–13 cm tall; flower fascicles 7–9 in number .................................................................................................... O. cristaliense 
2a Plants 17–19 cm tall; flower fascicles 4–5 in number ........................................................................................................................3 
3 Flowers 31–33 mm long; sepals ca. 18 mm long; petals 24–25 mm long .................................................................. O.	piranianum
3a Flowers 45–46 mm long; sepals 26–30 mm long; petals 36–37 mm long .........................................................................................4
4 Sepals 26–27 mm long, greenish, densely to subdensely white lepidote; petals greenish except for the white lobes .........................
  ....................................................................................................................................................................................O.	schulzianum
4a  Sepals ca. 30 mm long, reddish-orange toward the apex, glabrous; petals greenish-yellow .................................. O.	eddie-estevesii 
5 Plants 10–18 cm tall; leaf blades 12–21 cm long ...............................................................................................................................6
5a Plants 30–40 cm tall; leaf blades 30–90 cm long ...............................................................................................................................7
6 Leaf blades 12–14 in number; flowers 28–31 mm long; petals 23–26 × 4.5 mm  .................................................. O.	mello-barretoi
6a Leaf blades 13–21 in number; flowers 40–47 mm long; petals ca. 36 × 7 mm ......................................................... O.	gouveianum
7 Leaf blades thick coriaceous, 2–5 mm thick near the base; sepals suboblong, apex acute .....................................O.	diamantinense
7a Leaf blades coriaceous, to ca. 2 mm thick near the base; sepals narrowly lanceolate or triangular-lanceolate, apex acuminate ......8
8 Leaf blades 38–90 × 3–4 mm, margins revolute; sepals 23–25 mm long ..............................................................O.	graomogolense
8a Leaf blades 30–36 × 2.5–2.7 mm, margins erect; sepals 17–18 mm long  ............................................................... O.	viridissimum

6.1. Orthophytum	cristaliense	Leme, sp.	nov. (Fig. 16 A–G) 
Diagnosis:—This new species is morphologically closely related to O. piranianum, but can be distinguished from it by 

the shorter stature when in bloom (9–13 cm vs. ca. 19 cm tall), peduncle shorter (4–6 cm vs. ca. 9 cm), floral bracts 
reddish-rose toward the apex (vs. apple green), erect (vs. distinctly recurved) and with smaller marginal spines (ca. 
0.5 mm vs. 1–1.2 mm), and sepals reddish-rose to coral (vs. pale green) and glabrous (vs. subdensely to densely 
and coarsely white lepidote abaxially).

Type:—BRAZIL. Minas Gerais: Cristália, Morro do Chapéu, 1297 m elevation, 16°43’14.41” S, 42°55’24.33” w, June 
2018, A. Ilha s.n., fl. cult. E. Leme 9424 (holotype RB!).



LEME ET AL.194   •   Phytotaxa 430 (3) © 2020 Magnolia Press

Description:—Plants stemless, flowering 9–13 cm tall, propagating by rhizomes 6–7 × 0.6–0.9 cm. Leaves ca. 17 in 
number before anthesis or 8–10 at anthesis, strongly coriaceous, spreading-recurved, forming a dense rosette; sheath 
subreniform, ca. 2.5 × 5.5 cm, covered on both sides by a dense layer of coarse, white trichomes; blade narrowly 
subtriangular-lanceolate, attenuate, ending in a caudate apex, 12–20 × 3–4 cm, thick near the base, canaliculate toward 
the apex, completely covered on both faces by a densely layer of coarse, white trichomes, sometimes with narrow, 
transversal, dark green, glabrous, irregular bands near the base, margins subdensely to densely spinose; spines 2–3 
mm long, 2–7 mm apart, narrowly subtriangular, straight or the basal ones slightly retrorse. Inflorescence (fertile part) 
compound, compact-glomerulate, 4–5 cm long, 3.5–4 cm in diameter (not including the primary bracts); peduncle 
4–6 × 1.5 cm, erect, completely covered by a dense layer of coarse, white trichomes; peduncle bracts 2–3 in number, 
resembling the leaves, spreading-recurved, exposing the peduncle; primary	 bracts resembling the upper peduncle 
bracts, completely obscured on both sides by a dense layer of coarse white trichomes, distinctly longer than the flower 
fascicles, the distal ones reduced in size; flower	fascicles 7–9 in number, densely arranged, subflabellate-pulvinate, 
excluding the petals 28 × 15–21 mm, 3–5-flowered (the basal ones); floral	bracts narrowly triangular or triangular-
ovate, acuminate, glabrous, greenish-white and membranaceous toward the base and margins, reddish-rose toward 
the apex, finely nerved, erect, slightly to distinctly exceeded by the sepals, strongly carinate, 19–22 × 12–18 mm, 
margins spinulose toward the apex, spines ca. 0.5 mm long. Flowers sessile, ca. 32 mm long, odorless; sepals narrowly 
triangular, long acuminate, 20–21 × 4–5 mm, free, greenish-white toward the base, reddish-rose to coral colored 
near the apex, glabrous, the adaxial ones alate-carinate with the keel decurrent on the ovary, the abaxial one obtusely 
carinate; petals sublinear, obtuse-cucullate, free, greenish except for the white apex, 23–24 × 4–4.5 mm, erect and 
forming a tubular clavate corolla, bearing 2 appendages; petal	appendages scutelliform with tendency to sacciform, 
irregularly and broadly bladed, subreniform, margins recurved, irregularly denticulate; stamens not exposed; filaments 
distinctly unequal, the antesepalous ones free, ca. 22 mm long, the antepetalous ones shorter than the antesepalous 
ones, ca. 19 mm long, adnate to the petals for 10–12 mm; anthers oblong, 3–3.5 mm long at anthesis (ca. 5 mm 
long before anthesis), dorsifixed slightly below the middle, base obtuse, apex obtuse and inconspicuously apiculate, 
laterally complanate; ovary 6 × 4.5–6 mm, trigonous, subquadrate, white, glabrous; epigynous	tube inconspicuous; 
ovules numerous, obtuse; placentation	apical; style equalling the antesepalous stamens; stigma simple-dilated, white, 
densely papillate. Fruits unknown.
 Distribution, habitat and conservation:—Orthophytum cristaliense is known from the type locality only, at a 
place known as Morro do Chapéu (Fig. 16 A) in the county of Cristália. It grows as a saxicolous species in sun exposed 
to partially shady spots in the Campos Rupestres (Fig. 16 B), about 1200 to 1312 m elevation, forming small groups 
of individuals (Fig. 16 C–D). Neverthless, its known population is rather small and occupie a geographically limited 
area. Based on the current knowledge on the species, it can be considered critically endangered (CR) on the basis of 
the “A.1. c + d” and “B. 2. a. + b. i to iv” criteria adopted by IUCN (2012).
 Etymology:—The name of this new species is a reference to the county of Cristália, in Minas Gerais state, where 
it was found. 
 Additional specimens examined (paratypes):––BRAZIL. Minas Gerais: Cristália; Morro do Chapéu, entre 
Mombucas e Boa Vista do Bananal, 1200 m elevation, 22 July 1985, G. Martinelli 11305 et al. (NY, RB!); Morro da 
Antena de Televisão, 1200 m elevation, 16°43’28.5” S, 42°55’42” w, 12 July 2001, V.C. Souza, J.P. Souza, G.O. Romão, 
A.O. Araújo & S.I. elias 25807 (ESA!, RB!); Pico do Chapéu, 1312 m elevation, 16º43’ S, 42º 55’ w, 11 September 
2003, A. Rapini 1096, A.S. Conceição, M.J.G. Andrade & Vasconcelos & M.I Andrade (CEPEC!, UEFS!); Morro 
do Chapéu, 1298 m elevation, 16°43’18” S, 42°55’25” w, 25 June 2014, M. Verdi 7228, N. Pougy, G. Martinelli, D. 
Maurenza & E. Martins (HUFU!, RB!); Morro do Chapéu, 1291 m elevation, 16°43’18” S, 42°55’25” w, 10 February 
2015, C.N. Fraga 3668, D.R. Gonzaga, R.C.C. Reis & T.E.C. Meneguzzo (RB!); Morro do Chapéu, 1257 m elevation, 
16°43’20” S, 42°55’23” w, 3 August 2018, R. Vasconcelos s.n. (RB!).
 Observations:—Orthophytum cristaliense has been improperly identified in Brazilian herbaria as O. piranianum 
Leme & C.C. Paula (2008: 112), its close morphological relative. However, O. cristaliense differs from it by its 
shorter stature when in bloom (9–13 cm vs. ca. 19 cm tall), leaves densely arranged (vs. more laxly arranged), shorter 
peduncle (4–6 cm vs. ca. 9 cm), more numerous flower fascicles (7–9 vs. ca. 4), floral bracts reddish-rose toward the 
apex (vs. apple green) which are erect (vs. discintly recurved) and have smaller marginal spines (ca. 0.5 mm vs. 1–1.2 
mm), reddish-rose to coral (vs. pale green) and glabrous sepals (vs. subdensely to densely and coarsely white lepidote 
abaxially), and petal appendages scutelliform with tendency to sacciform (vs. typically scutelliform).
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FIGURE 16. Orthophytum cristaliense from Morro do Chapéu, county of Cristália, Minas Gerais state: A. General view of Morro 
do Chapeu. B. General view of the Campos Rupestres habitat at Morro do Chapeu. C. Habit. D. Population at the type locality. E–G. 
Specimen flowering in cultivation (Leme 9424). E. Details of the inflorescence. F. Details of the flower with tubular clavate corolla. G. 
Scutelliform with tendency to sacciform petal appendages. A–D. Photos R. Vasconcelos.
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6.2. Orthophytum	gouveianum	Leme & O.B.C. Ribeiro, sp.	nov. (Fig. 17 A–E) 
Diagnosis:—This new species differs from O. mello-barretoi, morphologically the closest relative, by its longer leaf 

blades (13–21 cm vs. 12–14 cm), longer floral bracts (20–23 mm vs. 12–15 mm), longer flowers (40–47 mm vs. 
28–31 mm), larger sepals (20 × 5.5–6 mm vs. 13.5–15 × 4.5–5 mm), and larger petals (ca. 36 × 7 mm vs. 23–26 
× 4.5 mm). 

Type:—BRAZIL. Minas Gerais: Gouveia, near Camelinho, secondary road to Fazenda do Zezé (Milton), deviation on the 
right from BR 259, after three gates, rock outcrop in the valley, 1118 m elevation, 18°30’42.5”S, 43°51’35.1”w, 10 
August 2017, E. Leme 9244, O. Ribeiro & R. Oliveira (holotype RB!).

Description:—Plants stemless, flowering 10–15 cm tall, propagating by slender rhizomes 11 × 0.3–0.4 cm long. 
Leaves before anthesis ca. 7 in number or 3–4 at anthesis, coriaceous, spreading-recurved, forming a lax rosette; 
sheath subreniform, ca. 1.5 × 3 cm, whitish, glabrescent adaxially, densely to subdensely white lepidote abaxially; 
blade narrowly triangular-lanceolate, attenuate, apex caudate, 13–21 × 1.8–3 cm, distinctly canaliculate, distinctly 
nerved abaxially, bronze-red colored with the color not obscured by the trichomes, both surfaces slightly contrasting 
with each other, adaxial side glabrous and lustrous, abaxial side densely white lepidote of trichomes intercostal, margins 
subdensely spinose; spines	2–2.5 mm long, 3–7 mm apart, narrowly subtriangular-uncinate, the basal ones retrorse, the 
other ones straight or antrorse. Inflorescence (fertile part) compound, compact-glomerulate, ca. 6 cm long, ca. 3 cm 
in diameter (not including the primary bracts); peduncle 6–8 × 0.6 cm, erect, reddish, densely white lanate; peduncle	
bracts 2–3 in number, resembling the leaves, spreading to strongly recurved, exposing the peduncle; primary	bracts 
resembling the upper peduncle bracts, green near the base and dark red toward the apex, distinctly longer than the 
flower fascicles, the distal ones reduced in size, subspreading to suberect to curved; flower	fascicles ca. 4 in number, 
densely arranged, subflabellate-pulvinate, excluding the petals ca. 33 × 20 mm, 2–4-flowered; floral	bracts narrowly 
triangular, acuminate, hyaline and membranaceous toward the base and margins, greenish toward the apex, densely 
white lanate at the apex, glabrous elsewhere, finely nerved, slightly to distinctly exceeded by the sepals, strongly 
carinate, 20–23 × 10–13 mm, margins inconspicuously denticulate-crenulate at the apex. Flowers sessile, 40–47 mm 
long, odorless; sepals narrowly oblong, acute and apiculate, 20 × 5.5–6 mm, free, green, white lanate at the extreme 
apex, glabrous elsewhere, the adaxial ones carinate with the keel decurrent on the ovary, the abaxial one obtusely 
carinate; petals sublinear-spathulate, obtuse-cucullate, free, green except for the white apex and distal margins, ca. 36 
× 7 mm, erect and forming a tubular clavate corolla, bearing 2 appendages at the base; petal	appendages scutelliform 
with tendency to cupuliform, irregularly and broadly bladed, suborbicular, margins crenulate-denticulate; stamens 
not exposed; filaments distinctly unequal, the antesepalous ones free, the antepetalous ones adnate to the petals for 
ca. 21 mm, shorter than the antesepalous ones; anthers oblong, ca. 3 mm long at anthesis (ca. 6 mm long before 
anthesis), dorsifixed slightly below the middle, base and apex obtuse, laterally complanate; pollen ellipsoid, ca. 50 
μm long, sulcate, sulcus covered by small somewhat interconnected exine islands mainly near the margins, margins 
indistinct to slightly distinct, exine reticulate, broad, meshes decreasing in size significantly near the margins and 
towards the apices; ovary ca. 9 × 6 mm, trigonous, broadly clavate, white, glabrous; epigynous	tube inconspicuous; 
ovules numerous, obtuse; placentation apical; style equalling the antesepalous stamens; stigma simple-dilated, white, 
densely papillate. Fruits unknown.
 Distribution, habitat and conservation:—Orthophytum gouveianum is known from the type locality only, where 
it grows saxicolous in accumulated organic material on partially shaded, more or less horizontal rock outcrops in the 
Campos Rupestres vegetation, in a valley at about 1118 m elevation, in Gouveia county, Minas Gerais state (Fig. 17 
A–B). This new species has scattered distribution in this area, foming small groups of plants. 
 The known population of O. gouveianum is rather small and occupies a geographically limited area. Based on this 
and the current knowledge on the species, it must be considered critically endangered (CR) under the criteria “A.1. c 
+ d” and “B. 2. a. + b. i to iv” of IUCN (2012).
 Etymology:—The name chosen for this new species refers to the county of Gouveia where it was found, in Minas 
Gerais state. 
 Observations:—Orthophytum gouveianum is morphologically closely related to O. mello-barretoi L.B. Smith 
(1952: 2. Fig. 17 F–G), a species endemic to the region of Serra do Cipó, in the southern part of the Meridional 
Plateau, while this new species grows in the Diamantina Plateau, about 100 km distant in straight line. It differs from 
its morphologically closest relative by its longer leaf blades (13–21 cm vs. 12–14 cm), fewer lower floral fascicles (ca. 
4 vs. 5–8), longer floral bracts (20–23 mm vs. 12–15 mm), longer flowers (40–47 mm vs. 28–31 mm), larger sepals (20 
× 5.5–6 mm vs. 13.5–15 × 4.5–5 mm), that are lanate only at the extreme apex (vs. apex densely and conspicuously 
lanate), larger petals (ca. 36 × 7 mm vs. 23–26 × 4.5 mm), petal appendages crenulate-denticulate (vs. irregularly 
lacerate-laciniate), and the antesepalous filaments higher adnate to the petals (for ca. 21 mm vs. for 10–15 mm). 
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FIGURE 17. Orthophytum gouveianum from Gouveia, Minas Gerais state (Leme 9244): A. General view of Campos Rupestres vegetation 
at the type locality. B. Group of individuals at the type locality. C. Habit. D. Details of the flower with tubular clavate corolla. E. 
Scutelliform with tendency to cupuliform petal appendages. F–G. Orthophytum mello-barretoi (Leme 7243). F. Scutelliform petal 
appendages. G. Detail of the inflorescence. 
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6.3. Orthophytum	viridissimum	Leme, sp.	nov. (Figs. 18 A–E) 
Diagnosis:—This new species differs from O. graomogolense, morphologically its closest relative, by smaller leaf blades 

(30–36 × 2.5–2.7 cm vs. 38–90 × 3–4 cm) and lustrous (vs. non-lustrous), the abaxial side inconspicuously if at all 
lepidote with trichomes intercostal  (vs. densely adpressed and coarsely lepidote), primary bracts green throughout 
(vs. dark red toward the apex), sepals shorter (17–18 mm vs. 23–25 mm), and petals distinctly longer than the 
sepals (vs. slightly exceeding the sepals).

Type:—BRAZIL. Minas Gerais: Grão Mogol, Parque Estadual de Grão Mogol, MG 307, ca. 10 km from the city, on the left 
side toward the city, near the bridge, 946 m elevation, 16°35’35” S 42°57’56” w, 21 June 2008, E. Leme 7436, C.C. 
Paula, T. Coser, R. Moura & O. Ribeiro (holotype RB!).

Description:—Plants stemless, flowering ca. 30 cm tall, propagating by slender rhizomes. Leaves ca. 14 in number 
at anthesis, coriaceous, subspreading, arcuate, forming a lax rosette; sheath trapeziform, ca. 2.5 × 3.5 cm, green, 
glabrous adaxially, inconspicuously white lepidote abaxially; blade narrowly subtriangular, attenuate, ending with a 
caudate apex, 30–36 × 2.5–2.7 cm, distinctly canaliculate, nerved abaxially, green, both surfaces hardly contrasting 
with each other, adaxial side glabrous and lustrous, abaxial side inconspicuously white lepidote of trichomes along 
the intercostal area, to glabrescent, margins erect, densely spinose; spines 2–3 mm long, 2–6 mm apart, narrowly 
subtriangular-uncinate, prevailingly antrorse to straight. Inflorescence (fertile part) compound, compact-glomerulate, 
ca. 5 cm long, excluding primary bracts ca. 3.5 cm in diameter; peduncle 20 × 0.6–1 cm, erect, green, white lepidote of 
fimbriate trichomes, to soon glabrous; peduncle	bracts ca. 5 in number, resembling the leaves, spreading to recurved, 
distinctly exposing the peduncle; primary	bracts the basal ones resembling the upper peduncle bracts, green, distinctly 
longer than the flower fascicles, the distal ones reduced in size, subspreading to suberect to curved; flower	fascicles 
ca. 6 in number, densely arranged except for the slightly remote basal one, subflabellate-pulvinate, excluding the 
petals ca. 27 × 20 mm, ca. 2-flowered; floral	bracts broadly triangular, acuminate, subcoriaceous, green, densely white 
lepidote near the apex with fimbriate trichomes, glabrous elsewhere, finely nerved, slightly exceeded by the sepals, 
alate-carinate, ca. 21 × 16 mm, margins densely spinose toward the apex. Flowers	sessile, ca. 40 mm long, odorless; 
sepals narrowly lanceolate, acuminate, 17–18 × 5–6 mm, free, green, densely white lepidote at the apex by fimbriate 
trichomes, glabrous elsewhere, the adaxial ones carinate with the keel decurrent on the ovary, the abaxial one obtusely 
carinate; petals sublinear-spathulate, obtuse-cucullate, free, green except for the white apex and distal margins, 31–33 
× 5 mm, erect and forming a tubular clavate corolla, bearing 2 appendages; petal	appendages scutelliform, irregularly 
and broadly bladed, margins irregularly long lacerate-digitate; stamens not exposed; filaments distinctly unequal, the 
antesepalous ones free, ca. 25 mm long, the antepetalous ones shorter than the antesepalous ones, ca. 21 mm long, 
adnate to the petals for 15–17 mm; anthers narrowly oblong, ca. 4 mm long at anthesis, dorsifixed slightly below the 
middle, base and apex obtuse, laterally complanate; pollen ellipsoid, sulcate, exine reticulate, broad, meshes decreasing 
in size significantly near the margins and towards the apices; ovary ca. 7 × 7 mm, trigonous, subquadrate, green, 
glabrous; epigynous	tube ca. 1 mm long; ovules numerous, subglobose, obtuse; placentation apical; style equalling the 
antesepalous stamens; stigma simple-dilated, white, margins wavy, crenulate, densely papillate. Fruits unknown.
 Distribution, habitat and conservation:—Orthophytum viridissimum is known from the type locality only, in the 
region of Grão Mogol, north of Minas Gerais, in the Septentrional Plateau of Espinhaço range, which is also the type 
habitat of O. graomogolense Leme & C.C. Paula (2008: 107) and O piranianum. It was found growing terrestrially 
in shallow soils under the shade protection of shrubs among quartzitic rock outcrops which characterize the Campos 
Rupestres of the area (Fig. 18 A–B). Orthophytum viridissimum was observed forming small groups of individuals 
with a slightly higher altitude pattern (ca. 946 m) when compared with O. graomololense (650–745 m), but similar to 
O. piranianum (ca. 919 m). 
 The size of the population and the extension of the occupied area are not clearly known, and so it is considered 
here a “data deficient” species (DD) and its conservation status still remains inconclusive.
 Etymology:—The name chosen for this new species is based on the Latin word viridissimus, meaning ‘greenest’, 
‘very green’, as a clear reference to the distinct, very green general appearance of O. viridissimum. 
 Observations:—Orthophytum viridissimum is characterized by plants of small stature when in bloom compared 
with O. graomogolense, morphologically the closest relative, and has  completely green, glabrescent to inconspicuously 
lepidote and lustrous leaves and flower parts (except for the white petal apex). However, the color and trichome 
coverage pattern should not be overestimated here in taxon delimitation due to the natural variabiliby reported for 
O. graomogolense by Leme & Paula (2008). So, besides the smaller (30–36 × 2.5–2.7 cm vs. 38–90 × 3–4 cm) and 
lustrous leaf blades (vs. non-lustrous), with abaxial side (if at all) inconspicuously lepidote of trichomes intercostal [vs. 
densely (if at all) adpressed and coarsely lepidote], margins with smaller spines (2–3 mm vs. 3–4 mm) that are denser 
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FIGURE 18. Orthophytum viridissimum from Parque Estadual de Grão Mogol, county of Grão Mogol, Minas Gerais state (Leme 7436 
et al.): A. General view of Campos Rupestres vegetation at the type locality. B. Group of individuals at the type locality. C. Habit. D. 
Inflorescence. E. Details of the flowers with tubular clavate corolla. 
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arranged (2–6 mm vs. 5–12 mm apart), primary bracts green throughout (vs. dark red toward the apex), it also differs 
from O. graomogolense by the shorter sepals (17–18 mm vs. 23–25 mm) with acuminate apex (vs. acuminate and 
shortly acicular-mucronulate), petals distinctly longer than the sepals (vs. slightly exceeding the sepals), and anthers 
obtuse at the apex (vs. obtuse and inconspicuously and finely apiculate).
 This new species is also morphologically close to O. piranianum, differing by its longer leaf blades (30–36 cm 
vs. 15–16 cm) which are inconspicuously lepidote to glabrous (vs. completely covered by coarse cinereous trichomes), 
peduncle bracts and primary bracts inconspicuously lepidote to glabrous (vs. completely covered by coarse cinereous 
trichomes), basal flower fascicles with fewer flowers (ca. 2 vs. 4–5), flowers longer (ca. 40 cm vs. 31–33 cm), sepals 
lepidote at apex only (vs. lepidote throughout), petals longer (31–33 cm vs. 24–25 cm), and petal appendages long 
lacerate-digitate (vs. margin ornamentation shorter, lacerate-crenulate).
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