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Abstract
We report the first record of Hippeastrum puniceum (Lam.) Kuntze in Maranhão and expand the known geographical 
distributions of Alophia drummondii (Graham) R. Foster and Rapatea paludosa Aubl. in that state. Alophia drum-
mondii and Hippeastrum puniceum were collected in Cerrado fragments in the municipality of Caxias and Rapatea 
paludosa in a swamp-forest gallery in a transition area between the Amazon region and the Cerrado in the municipality 
of Morros. Ecological and taxonomic information is included, as well as morphological descriptions, identification 
keys to species, distribution maps, photographs, and preliminary conservation statuses of these species in Brazil.
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Introduction
Brazil stands out by having the most species-rich flora 
on the planet, with over 35,000 species, of which 18,790 
are endemic. However, several regions and states, such as 

Maranhão, are still undersampled (Flora do Brasil 2020 
2022). Taxonomic and floristic studies provide the essen-
tial, important information on the origin and geographic 
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distribution of plant species (Rossatto et al. 2008).
The state of Maranhão is located at the convergence 

between the Amazon, Cerrado, and Caatinga domains 
and, therefore, has varied plant formations and a diverse 
flora (Muniz 2006; Dias et al. 2009). However, recently 
published new records (Ferreira et al. 2017, 2018, 2019a, 
2019b; Guarçoni et al. 2018; Rodrigues et al. 2019; Guar-
çoni et al. 2020a, 2020b; Salazar-Ferreira et al. 2020; 
Silva et al. 2020; Silva Junior et al. 2020a; Almeida et al. 
2021; Oliveira et al. 2021; Ferreira et al. 2022) and new 
species (Scatigna et al. 2019; Guarçoni et al. 2020b; San-
tos et al. 2020) suggest that the flora of Maranhão is still 
poorly known.

We provide the first record of Hippeastrum puniceum 
(Lam.) Kuntze and expand the known geographic distri-
butions of Alophia drummondii (Graham) R. Foster (Iri-
daceae) and Rapatea paludosa Aubl. (Rapateaceae) in the 
state of Maranhão, northeastern Brazil (Fig. 1). We pres-
ent identification keys to species of Hippeastrum Herb., 
Alophia Herb., and Rapatea Aubl. in Maranhão, morpho-
logical descriptions, photographs, and georeferenced new 
records of the three species. We also provide preliminary 
conservation statuses of these species in Brazil.

Methods
Located in the Northeast Region of Brazil, the state of 
Maranhão has 217 municipalities and occupies an area 

of 331,983 km². The vegetation has ecotonal character-
istics due to its position between the Amazon (North-
ern Region of Brazil), Cerrado (Midwest Region) and 
Caatinga (Northeast Region) domains (Muniz 2006). 
The climate is of the “Am” type according to Köp-
pen climate classification system (Alvares et al. 2013), 
with an average annual temperature of up to 27 °C and 
an average annual rainfall of 800–2,800 mm (Mar-
tins and Oliveira 2011). There is a dry season (June to 
December), and a rainy season from January and March 
(IMESC 2008).

The specimens collected were herborized accord-
ing to the botanical treatment proposed by Fidalgo and 
Bononi (1989) and the botanical classification system 
used was the APG IV (2016). The species were identified 
with the specialist literature (Dutilh 2005; Alves-Araújo 
et al. 2009; Candido et al. 2014) and by comparison 
with material already identified and available online 
in herbaria (CEN, HUTO, MO, NY, P, RB, UB, UNB; 
acronyms according to Thiers 2020). The geographic 
distribution of the species has been reported by Govaerts 
(2021) and is available online in SpeciesLink (2021), 
Tropicos (2021), and Flora do Brasil 2020 (2022) data-
bases. The exsiccates were deposited in the Rosa Mochel 
herbarium (SLUI) of the Universidade Estadual do 
Maranhão , São Luís, Maranhão.

The maps were produced with QGIS v. 2.18.12 
using the SIRGAS 2000 system. The software Adobe 

Figure 1. Collection sites and close by previous records Hippeastrum puniceum (Lam.) Kuntze, Alophia drummondii (Graham) R. Foster, and 
Rapatea paludosa Aubl. in Maranhão, Brazil.
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Photoshop CS5 v. 12.0 was used to assemble and edit 
the figures.

For determining the preliminary conservation sta-
tuses of the species, the extent of occurrence (EOO) and 
the area of occupancy (AOO) of each species were cal-
culated using the Geospatial Conservation Assessment 
Tool (GeoCAT; http://geocat.kew.org). AOO was based 
on a 2 × 2-km cell (Bachman et al. 2011). For the evalu-
ation, data from our collected specimens and 248 occur-
rences (with coordinates) obtained from SpeciesLink 
(2021) were used. We assessed the conservation status of 
each species using the criteria of the International Union 
for Conservation of Nature (IUCN 2012).

Results
Hippeastrum puniceum (Lam.) Kuntze
Figure 2
New records. Brazil – Maranhão • Municipality of 
Caxias, Baixão do Albuquerque, 2nd district of Caxias; 
04°40′03″S, 043°24′48″W; 27.X.2020; M.S. de Oliveira & 
A.W.C. Ferreira 170 leg. (SLUI 5947); M.S. de Oliveira & 
A.W.C. Ferreira 171 leg. (SLUI 5948) M.S. de Oliveira & 
A.W.C. Ferreira 172 leg. (SLUI 5949); M.S. de Oliveira & 
A.W.C. Ferreira 173 leg. (SLUI 5950); M.S. de Oliveira & 
A.W.C. Ferreira 174 leg. (SLUI 5951); M.S. de Oliveira & 
A.W.C. Ferreira 175 leg. (SLUI 5952).

Figure 2. Hippeastrum puniceum (Lam.) Kuntze. A. Inflorescence and leaves. B. Dissected tepals. C. Internal view of the flower. D. Flower 
with the perigonium removed, showing the stamens and pistil. E. Fimbriae at the base of the tepals.

http://geocat.kew.org
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Identification. Perennial herb, 64–77 cm height dur-
ing flowering. Bulb light brown, subterranean, orbic-
ular, 3.4–4.5 × 5.3–7.1 cm; bulb neck 3.0–4.9 cm long. 
Leaves annual, green, ensiform, erect, with canalicular 
base, margin entire, apex acute, 32.1–53.2 cm × 1.7–3.1 
cm. Inflorescence 2 or 3 flora, umbelliform, cylindri-
cal, hollow, 64.1–71.2 × 1.6–1.9 cm; bracts green, spatha-
ceous, free, with acute apex, 4.1–7.1 cm × 0.7–1.0 cm. 
Flowers orange, reflexed, pedicels; pedicel green, cy-
lindrical, 3.4–6.1 cm long; Perigone declined, campanu-
late, 11.5–13.7 cm long; hypanthium tube orange, 2.1–3.1 
cm long; Tepals 6, orange to reddish, reflexed internally 
yellowish and forming a ring around the middle region 
of the tepals; external superior tepal 12.4–13.5 × 3.7–
4.5 cm, external lateral tepal 12.6–13.2 × 2.9–4.0 cm, 
lower inner tepal 12.4–13.1 × 2.1–2.4 cm, inner lateral te-
pal 12.1–13.4 × 2.8–4.2 cm; stamens tridynamos, fillets 
green from the base to the median region and red in the 
apical portion, 5.6–10.2 cm long, anthers yellow, 5–9.1 
cm long; lower ovary, trilocular, 8–10.1 mm long; stigma 
capitate, 3- lobed, red; stylet green from the base to the 
median region and red in the apical portion, 10–10.5 cm 
long; Fruit not seen.

Identification key to Hippeastrum species in 
Maranhão
1  Inflorescence 2 flora, greenish flowers, presence of a 

greenish ring in the inner medial region of the tepals, 
homodynamo stamens, anthers cream  ....................... 
 ..............  Hippeastrum elegans (Spreng.) H.E.Moore

1′ Inflorescence >2 flora, flowers red or orange, ring 
in the inner medial region of the tepals present or 
absent, isodynamic stamens or tridynamo, anthers 
cream with vinaceous or yellow bands  ................... 2

2 Inflorescence 2–7 flora, flowers red, ring in the inner 
medial region of the tepals absent, stamens isody-
namic, anthers cream with vinaceous bands  .............
 .....................................  Hippeastrum stylosum Herb.

2′ Inflorescence 2 or 3 flora, flowers orange, presence 
of yellowish ring in the inner medial region of the 
tepals, stamens tridynamo, anthers yellow  ................ 
 .................... Hippeastrum puniceum (Lam.) Kuntze.

Alophia drummondii (Graham) R.C. Foster
Figure 3A–C
New records. Brazil – Maranhão • Municipality of Ca-
xias, Baixão do Albuquerque, 2nd district of Caxias; 04° 
40′02″S, 043°24′18″W; 2.XII.2018; M.S. de Oliveira 
& A.W.C. Ferreira 88 leg. (SLUI 5953) • Municipality 
of Caxias, Área Municipal de Proteção Ambiental de 
Inhamum; 04°53′26″S, 043°25′44″W; 28.IV.2018; M.S. 
Oliveira s/n leg. (SLUI 5954).
Identification. Herbs, 55–65 cm high. Bulbs ca. 1.3–
4.2 × 0.8–2.2 cm. Leaves 1–3 per plant. 22–45×0.2–1.2 
cm. linear to narrow-lanceolate. membranaceous Scape 
ca. 41 cm long. Bracts, 1–3, 3-branched, linear; first bract 
8–46 × 0.4–1.5 cm, other bracts ca. 2.7–5.5 × 0.3–0.5 
cm, separated by internodes. Ripidia1–3, lax; peduncle 

1.7–10.2 cm long; spaths 1.3–6 × 0.4–1.3 cm. Flowers 
purple; outer tepals obovate, 1.3–2.4 × 0.8–1.6 cm, with 
rounded or truncate apex and median-basal region yel-
lowish with brownish-brown grooves; internal tepals 
1.2–1.6 × 0.5–0.7 cm, involuted, with rounded apex and 
yellowish base; filaments purple, ca. 0.4 cm long, at-
tached to the base; anthers purple, 0.4–0.6 cm long; ovary 
4.5 cm long; styles purple, ca. 0. 7 cm long; stigmas bi-
fid. Fruit capsule 4–3.5 × 0.7–1.2 cm, oblong; seeds ca. 
0.3 × 0.2 cm.

Identification key to Alophia species in Brazil
1 Leaves teret or subteret; long terminal bract above 

ripidia  .............  Alophia medusae (Baker) Goldblatt.
1′ Leaves of ensiform or linear limbus, plicated; termi-

nal bract above ripidia absent .....................................  
 ..................  Alophia drummondii (Graham) R.Foster.

Rapatea paludosa Aubl.
Figure 3D, E
New record. Brazil. Maranhão • Morros, Rio Pacas; 02° 
53′43″S, 044°04′9″W; 28.I.2021; A.W.C. Ferreira 1557 
leg. (SLUI 5955).
Identification. Herb 70‒100 cm long. Leaves discolored, 
symmetrical, with mucilage at base; petiole absent, with 
sheaths 16.0‒25.5 cm long × 1.2‒2.4 cm wide; leaf blade 
84‒137 cm long × 6‒9.5 cm wide, wide-lanceolate, gla-
brous, surfaces with inconspicuous roughness, prom-
inent central vein on both sides, prominent secondary 
veins on the abaxial surface, apex acute, base attenuate. 
Inflorescence capituliform, terminal, axis flattened to 
convex, spikelets ca. 50‒70; scape 15‒40 × 0.6‒1.9 cm, 
flattened, sparsely pubescent, sulcate; bracts two, spathi-
form, at apex of scape, 10.5‒23 × 4.7‒6.5 cm, lanceolate 
to wide-lanceolate, distinct from the central axis of the 
inflorescence, erect, persistent, apex acute, base cordate 
or subcordate; spikelet pedicellate, with a series of ter-
minal bracteoles and a single flower; pedicel 1.0‒1.8 cm 
long, sparsely pubescent; bracteoles 11‒13 per spikelet, 
heterogeneous; proximal bracteoles 0.64‒1.1 cm long; 
distal bracteoles 1.2‒1.45 cm long, oblong to elliptic-lan-
ceolate, papyraceous, apex brown and long-acuminate or 
aristate. Flower pedicellate; pedicels 1.1‒2.3 cm long; se-
pals 0.75‒1.5 cm long, briefly connate at the base forming 
a hyaline-membranous tube, lanceolate lobes, navicular, 
papyraceous; petals 1.4‒1.6 × 0.4 cm, yellow, connate 
forming a hyaline-membranous tube; trilobed, lobes ob-
ovate; filaments ca. 1.3 cm long, tomentose; stamens 6; 
anthers 0.4‒0.75 cm long, yellow, lanceolate, 4-locular, 
sulcate, with apical appendages to 0.15 cm long, brown; 
ovaries 0.3‒0.5 cm long, rounded, apocarpous, carpels 
3, unilocular; styles ca. 1.2 mm long, central, apically re-
curved, bases whitish; stigma ca. 0.5 mm long, simple, 
swollen, brown. Capsules ca. 0.5‒0.65 × 0.28‒0.35 cm, 
ovate, obovate to ellipsoid, yellowish. Seed 0.27‒0.33 
mm long, ellipsoid to oblong, brown when ripe, longitu-
dinally striate.
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Identification key to Rapatea species in Maranhão
1 Leaf blades lanceolate and base asymmetrica ttenu-

ated; inflorescence capituliform  .................  Rapatea 
paludosa Aubl.

1′ Leaf blades narrowly lanceolate and base symmetri-
cal attenuated; inflorescence glomerulate  ................. 
 ..................................... Rapatea pycnocephala Seub.

Discussion
Our findings of Hippeastrum puniceum (Fig. 2) increase 
the known geographic distribution of this species. The 
nearest previously known occurrences nearest collection 
points (Reflora 2021; SpeciesLink 2021) are approxi-
mately 802 km south (Formosa do Rio Preto, Bahia, Bra-
zil), 1,079 km west (Serra do Cachimbo, Pará, Brazil), 
and 996 km east (São Lourenço da Mata, Pernambuco, 
Brazil) from where we collected this species. Addi-
tionally, our new findings are the first of this species 
in Maranhão, expanding the geographic distribution of 
the species and the genus Hippeastrum in the Northeast 
Region of Brazil. This demonstrates the importance of 
more collection effort for the documentation of the flora 
of Maranhão.

Hippeastrum puniceum is widely distributed in the 
Neotropics (Govaerts et al. 2021) and occurs in several 
Brazilian states. In Brazil, it is distributed in all phy-
togeographic domains Amazon, Atlantic Forest, Caat-
inga, Cerrado, Pampa, and Pantanal and confirmed from 
the states of Amazonas, Amapá, Bahia, Espírito Santo, 
Goiás, Mato Grosso do Sul, Mato Grosso, Minas Gerais, 
Pará, Pernambuco, Paraná, Rio de Janeiro, Rio Grande 
do Sul, São Paulo, and Santa Catarina, as well as the Dis-
trito Federal according to BFG (2015, 2018), Dutilh et al. 
(2020), and Flora do Brasil 2020 (2022).

Hippeastrum puniceum occurs in various vegetation 
formations and environments, such as wet lowlands, pla-
teaus, fields, Cerrado, abandoned cultivation areas, sand-
banks, and rocks (Dutilh 2005; Candido et al. 2014). We 
found this species at the beginning of the rainy season 
(November and December) on sandy soil in a Cerrado 
fragment. There was a small population of approximately 
six flowering individuals, with the presence of leaves and 
flower buds at different stages of development, which 
open consecutively.

Using the 249 occurrences of H. puniceum in Bra-
zil (SpeciesLink 2021), including our new record, the 
species has an EOO of 7,154,200 km2 and an AOO of 

Figure 3. A–C. Alophia drummondii: (A) inflorescence and flower; (B) fruits; (C) flower in front view. D, E. Rapatea paludosa: (D) flower in 
front view; (E) inflorescence in lateral view.
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684 km2 (Fig. 4). Therefore, according to IUCN criteria 
(IUCN 2012), H. puniceum is preliminarily assessed as 
Least Concern.

In Brazil, H. puniceum is popularly known as açu-
cena, açucena-laranja, amarílis, cebola-berrante, lírio, 
lírio-vermelho (Neto and Amaral 2010; Candido et al. 
2014; Ribeiro and Boscolo 2018). This species exhibits 
seasonal leaf loss. It is easy to grow and has showy flow-
ers that are variable in color and so it is occasionally cul-
tivated in domestic gardens in several Brazilian states 
(Dutilh 2005; Alves-Araújo et al. 2009; Candido et al. 
2014). In some countries, it is cultivated for medicinal 
purposes (Hanelt 2001). In Brazil, only bulbs have been 
reported to be used in traditional medicine, even though 
the safety and efficacy of their use have not yet been sci-
entifically proven (Lorenzi and Matos 2008).

We expand the geographic distribution of A. drum-
mondii (Fig. 3A–C) north by 194 km from Mirador State 
Park, Geraldina base, Maranhão and 209 km from Barão 
de Grajaú, Maranhão (SpeciesLink 2021; Flora do Brasil 
2020 2022).

Alophia drummondii occurs from the United States 
of America to South America (Goldblatt and Man-
ning 2008). In Brazil it is known only from Alagoas, 
Ceará, Paraíba, Pernambuco, Maranhão, Piauí, Rio 
Grande do Norte, and Bahia, in the northeastern region, 
where its occurs in areas of Cerrado and Caatinga veg-
etation (Oliveira et al. 2016; Melo et al. 2018; Eggers 
and Chauveau 2020; Flora do Brasil 2020 2022). The 

conservation status of this species has not yet been evalu-
ated (Eggers and Chauveau 2020; IUCN 2021).

 In Maranhão, A. drummondii is known to occur 
together with A. medusae (Baker) Goldblatt, which is dis-
tinguished by the plicated, ensiform or linear leaf blades 
and the absence of a terminal bract projecting above the 
ripidia. Integrative taxonomy studies, including samples 
from throughout the entire distribution of the species, 
are needed to better understand this taxon (Eggers and 
Chauveau 2020).

We expand the geographic distribution of Rapatea 
paludosa (Fig. 3D, E) east by 221 km from Fazenda Sete 
Irmão, Cândido Mendes, Maranhão, and 447 km from 
Maracaná, Pará (SpeciesLink 2021; Flora do Brasil 2022).

Rapatea paludosa occurs in Brazil, French Guiana, 
Guyana, Panama, Suriname, and Venezuela (Tropi-
cos 2020). In Brazil, specimens have been reported in 
the Amazon Forest and Atlantic Forest of Acre, Amapá, 
Amazonas, Pará, Rondônia, Tocantins, Mato Grosso, 
Bahia (Praia et al. 2016; Flora do Brasil 2022), and Mara-
nhão (Ferreira et al. 2019c). The conservation status of 
this species has not yet been evaluated (IUCN 2021).

 According to Ferreira et al. (2019c), in Maran-
hão (Sete Irmãos Farm, Cândido Mendes), R. paludosa 
occurs in small populations in fragmented areas that are 
constantly altered by human activities. The Maranhense 
Amazon is the most threatened in Marahnõ and about 
76% of its land area has been deforested and the remain-
ing 24% has some level of disturbance (Celentano et al. 

Figure 4. Area of occurrence of Hippeastrum puniceum in Brazil.
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2017, 2018; Silva Junior et al. 2020b). Therefore, R. palu-
dosa has likely been affected by deforestation and may 
be threatened, at least in Maranhão. The population that 
we found in Morros, which is within in a transitional 
area with the Cerrado Maranhense, is larger than the 
Cândido Mendes population observed by Ferreira et al. 
(2019c). However, the Morros population also is under 
threat from deforestation and trampling caused by pigs 
and chickens from nearby rural properties.
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