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ABSTRACT

We describe, discuss and illustrate Alstroemeria maranhensis, a new species from the Cerrado domain in south-central
Maranhio State, Brazil. We also provide a distribution map, a photographic plate and taxonomic comments. The new
species is morphologically similar to A. viridiflora, though differs by having predominantly white flowers (vs. reddish
or yellowish in A. viridiflora), falcate lower outer tepals (vs. not falcate) and obovate-spatulate lower inner tepal with

attenuate and flat base (vs. spatulate without attenuate and/or flat base).

Keywords: Alstroemeria viridiflora, endemism, flora of Maranhio, Liliales, taxonomy

Introduction

Alstroemeria L. is a Neotropical genus of the family
Alstroemeriaceae Dumort., order Liliales Perleb, with
about 66 species restricted to South America, occurring in
Argentina, Bolivia, Brazil, Chile, Ecuador, Paraguay and Peru
(Tropicos 2023). Studies on Brazilian Alstroemeria species
began with Schenk (1855) and Baker (1877; 1888) and were
continued by Ravenna (2000), Assis (2001; 2002; 2003;
2004a;b; 2006; 2007; 2009a; b) and Assis and collaborators
(Assis & Mello-Silva 2002; Assis et al. 2014a; b; Assis &
Mello-Silva 2016; Assis et al. 2023). Based on these recent
revisions regarding Alstroemeriaceae from Brazil, the
doubtful species of Alstroemeria were synonymized and

several others were described; thus updating information on
Brazilian species and serving as a basis for further research
(Assis 2001; Assis et al. 2023; Flora e Funga do Brasil 2023).

In Brazil, there are around 40 species of Alstroemeria,
distributed across five domains: the Amazon (two species),
the Caatinga (five species), the Cerrado (22 species), the
Atlantic Forest (22 species) and the Pampa (three species).
The majority of these occur in more than one domain, mainly
in the Cerrado and the Atlantic Forest (Assis 2001; Assis et
al. 2023; Flora e Funga do Brasil 2023). There are species of
Alstroemeria that occur in two or more domains in Brazil,
as is the case of Alstroemeria plantaginea Mart. ex Schult.
& Schult.f., which occurs in the Cerrado, Caatinga and the
Atlantic Forest (Flora e Funga do Brasil 2023). However,
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there are also species restricted to one single domain such
as Alstroemeria longistaminea Martius ex Schult. & Schult.f.,
Alstroemeria piauhyensis Gardner ex Baker and Alstroemeria
stramonia M.C.Assis & Mello-Silva, all of these, endemic to
the Caatinga (Assis & Mello-Silva 2016; Assis et al. 2023;
Flora e Funga do Brasil 2023).

The northeastern region of Brazil has six species of
Alstroemeria, which are distributed in the domains of
the Amazon (western Maranhio), Cerrado, Caatinga and
Atlantic Forest (Assis et al. 2023; Flora e Funga do Brasil
2023). Despite these recent contributions, there are still
many areas of Brazil that lack samplings of Alstroemeria
species. This shortage of samplings is evident in the state of
Maranhio, in the northeastern region of Brazil, where there
is only one correctly identified specimen of Alstroemeria:
A. amazonica Ducke, which was collected in 1949 in an
area of carrascal vegetation (land with woody vegetation)
in the municipality of Imperatriz (J.M. Pires & G.A. Black
1683a, 06/08/1949 (IAN 050265)) (Assis et al. 2023; Flora
e Funga do Brasil 2023).

To expand the knowledge of Alstroemeria in Maranhio,
we carried out field expeditions and found a population of
Alstroemeria that were morphologically distinct from other
species of the genus. Here, we propose it as a new species
and present a diagnosis of the morphological description, a
table comparing the new and related species, some ecological

and morphological comments, a map of the collection site,
photographic plates, a preliminary threat category of the
new species and an identification key comparing this new
species with its most morphologically similar congeners.

Materials and Methods

Study area

Maranhio has three domains, namely the Amazon
(35%), Cerrado (64%) and Caatinga (1%), with ecotonal
areas between them (Spinelli-Araujo et al. 2016). The climate
is of the Am type, according to the Képpen classification. The
average temperature is 26.1 °C and the annual precipitation
is between 1,250-1,500 mm. The study was carried out in the
central-southern portion of Maranh3o, in the northeastern
region of Brazil, in areas of the Cerrado, where the rainy
season occurs between November and April and the dry
season between May and October (IBGE 2022; IBAMA
2013; Saraiva et al. 2020). We visited the following five
municipalities in the Cerrado of Maranhio: Fortaleza dos
Nogueiras, Formosa de Serra Negra, Novas Colinas, Riachio
and Sio Pedro dos Crentes. Alstroemeria maranhensis, sp.
nov. was collected at Fazenda Recanto das Aguias, in the
municipality of Fortaleza dos Nogueiras (Fig. 1).

Figure 1. Alstroemeria maranhensis collection site in the central-southern portion of the state of Maranhio (Cerrado vegetation), in
the municipality of Fortaleza dos Nogueiras, northeastern region of Brazil. The red star indicates the type locality (A.W.C. Ferreira
528 & M.J.C. Silva). The map also includes the main collection points for A. viridiflora, the most similar species to A. maranhensis,
delimiting its geographic distribution in Brazil and indicating the minimum distance between them, which is approximately 1,000

kilometers in a straight line.
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Data collection

The studies were carried out monthly, between January
and March 2022 and January and March 2023, totaling six
expeditions, each lasting eight days. The specimens observed
in the field were duly photographed. Flowers were preserved
in 70% alcohol to aid identification and description. Stereo
microscope images were used to obtain details about the
morphology of the flowers and other vegetative and
reproductive features. The species was described based on
the specialized literature of Alstroemeria from Brazil (Assis
2001; 2002; 2003; 2004a; b; 2006; 2007; 2009a; b; Assis
& Mello-Silva 2002; Assis et al. 2014; Assis et al. 2014;
Assis & Mello-Silva 2016; Assis et al. 2023). Alstroemeria
species similar to this new taxon were studied in specialized
literature, mainly in Assis (2001; 2002), Assis & Mello-
Silva (2002), Assis et al. (2023) and their specimens were
consulted at the herbaria ASE, BHCB, CEN, CEPEC, EAC,
ESA, HEP, HUEES, IAC, IPA, MAR, MBM, MG, NY, SLUI, SP,
SPF, UB, UEC, UFS and VIC, herbarium acronyms according
to Thiers (2023). Exsiccates of the Alstroemeria species most
closely related to A. maranhensis were also consulted via
online herbaria (Flora e Funga do Brasil 2023, speciesLink
2023). However, these were restricted to those specimens
with images that had been identified by specialists. We also
consulted the protolog of the species most closely related
to A. maranhensis, i.e., A. viridiflora (Warming 1872), for
further details of the comparison. To describe the species,
we used the measurements of the smallest fertile individual
found in the field (with only two white flowers) and those
of the largest fertile individual (with seven white flowers).
Collected specimens were herborized. We also observed
and recorded information on 30 individuals of the same
population that were either in flower or fruiting to get an
idea of the proportion of the number of flowers, floral color
shades, types of fruits and seeds and other characteristics.
One of the individuals with pinkish-white flowers was
herborized after flowering again in cultivation. Author
names follow Brummitt & Powell (1992). Habit, habitat,
flowering season, flower duration, fruit set and seeds were
also studied.

Collected materials were herborized following Fidalgo &
Bononi (1984) and deposited in the Rosa Mochel herbarium
(SLUI), located at the State University of Maranhio (UEMA)
in So Luis, Maranhio state. The geographic distribution
of Alstroemeria species from Brazil was consulted based on
the online database Flora e Funga do Brasil (2023).

The location map of Alstroemeria maranhensis was created
using QGIS software v.2.18.12 (QGIS Development Team
2020), with the SIRGAS 2000 datum. This map also included
plots with the geographic coordinates of the exsiccates of
the main specimens of A. viridiflora Warm. in adjacent areas,
as it is a similar species to A. maranhensis. Thus, we sought
to portray the limits of the geographical distribution of A.

©

viridiflora in Brazil and the shortest distance between it
and A. maranhensis. The preliminary conservation status
of A. maranhensis was assessed based on the categories
and criteria of the International Union for Conservation
of Nature (IUCN 2012).

Results and Discussion

Taxonomic treatment

Alstroemeria maranhensis M.C.Assis & A.W.C.Ferreira
sp. nov. (Figs. 2 A-K and 3 A-F).

Type

BRAZIL, Maranhio, Fortaleza dos Nogueiras, Riacho
Castanhio, afluente do Rio das Neves, fazenda Recanto das
Aguias, 06°57°26”S, 046°08'29”W, A.W.C. Ferreira 528 &
M.J.C. Silva, fl. and fr., (flores brancas), 21/02/2022, (SLUI).

Paratypes

BRAZIL, Maranhio, Fortaleza dos Nogueiras, Riacho
Castanhdo, afluente do Rio das Neves, fazenda Recanto
das Aguias, 06°57'26”S, 046°08’'29”W, A.W.C. Ferreira 529
& M.J.C. Silva, ., (flores brancas), 21/02/2022, (SLUI).
Idem, Riacho Castanhio, afluente do Rio das Neves, fazenda
Recanto das Aguias, 06°57°26.9”S, 046°08°29”W, A.W.C.
Ferreira 823, fl., floracdo em cultivo, (flores branco-rosadas),
30/06/2022, (SLUI).

Diagnosis

Alstroemeria maranhensis is similar to A. viridiflora, though
it differs due to the reproductive stem leaves being wide-
elliptical (vs. only narrow-elliptical in A. viridiflora), white
or pinkish-white flowers (vs. reddish or yellowish flowers
in A. viridiflora), apiculate or caudate apex of outer tepals
(vs. mucronate apex in A. viridiflora), obovate-spatulate
upper outer tepal, 4.0-4.2 x 0.9-1.0 cm (vs. spatulate, 4.3-
4.7 x 0.9-1.3 cm in A. viridiflora); lower outer tepals smaller
(4-4.2 x 0.9-1.0 cm) than those of A. viridiflora (4.3-4.7 x
0.9-1.3 cm), falcate lower outer tepals, 3.4-3.6 x 0.9-1.1 cm
(vs. not falcate, 3.3-4 x 0.8-1.3 cm in A. viridiflora), apex
of inner tepals apiculate or caudate (vs. acuminate apex
in A. viridiflora), upper inner tepals slightly falcate (vs.
not falcate in A. viridiflora), obovate-spatulate lower inner
tepal, with base attenuate and flat, 2.7-2.9 x 0.6-0.7 cm (vs.
spatulate to obovate-spatulate, without base attenuate and
not flat, 4.3-4.7 x 0.9-1.3 cm in A. viridiflora), vinaceous,
irregular rounded macules and predominance of longitudinal
veins (outer and inner tepals) (vs. vinaceous-spotted (outer
tepals); vinaceous-spotted and variegated (inner tepals) in
A.viridiflora) and globose capsule, 1.5-2.5 x 1.2-1.7 cm (vs.
ovoid capsule, 1.5 x 1.5 cm in A. viridiflora).
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Figure 2. Alstroemeria maranhensis. A. General view of the reproductive stem with two flowers at the apex. B. Vegetative stem seen
from above and showing the spiral arrangement of the leaves. C. Fleshy roots (below) from which the reproductive and vegetative
stems emerge (above, in white shades). D. Detail of the flowers at the apex of the reproductive stem. E. Flower in front view. E. Flower
in side view. G. Floral peduncle, base of the ovary and stamens. H. Floral parts of the outer and inner tepals. I. Immature fruits at the
top of the reproductive stem. J. Open fruit with a seed inside. K. Detail of spherical seeds. Scale bars: A (15 cm); B (10 cm); C (5 cm);
D,E,F, G, H,I(2cm); J, K(1 cm). Photographs: A.W.C. Ferreira.
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Figure 3. Alstroemeria maranhensis. Comparison between white (left) and pinkish-white (right) flowers. A and D (inflorescence in
lateral view); B and E (flowers in side view); C and F (flowers in front view). Scale bars: A, B, D, E (1.5 cm); C, F (1.0 cm). Photographs:
A W.C. Ferreira.

©)
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Description

Erect to slightly leaning terrestrial herb. Rhizome
inconspicuous, cylindrical, from which the vegetative and
reproductive stems and roots emerge. Storage roots
8-15, fleshy, 1.7-5.5 cm long x 0.7-1.4 cm wide, light beige,
cylindrical-fusiform to long-ovoid, surface somewhat
irregular, apex rounded, from which one to two cylindrical,
thin and elongated roots arise. Vegetative stem 46-80
cm long x 0.3-0.5 cm wide, cylindrical, glabrous, green.
Leaves of the vegetative stem chartaceous, distributed
along the stem, 13-24, resupinate, 3-9.7 cm long x 0.7-1.4
cm wide, of varying sizes, the largest in the median portion
and the smallest at the base and top of the stem, alternate,
sessile, non-amplexicaule, margin entire, wide-elliptical,
apex acute, base attenuate; adaxial and abaxial surfaces
glabrous, slightly papillose adaxial surface, the adaxial
surface has slightly grooved fusiform ribs and the abaxial
surface has slightly prominent ribs. Reproductive stem 75-
130 cmlong x 0.4-0.6 cm wide, cylindrical, glabrous, green,
epidermis generally has hyaline membranous scales that are
concentrated in the lower half and, to a lesser extent, in the
upper half, including the surface of the fruits. Leaves of
the reproductive stem chartaceous, sparsely distributed
along the stem, 9-14, resupinate, 2-4.7 cm long x 0.6-1.9
cm wide, of varying sizes, the largest in the median portion
and the smallest at the base and top of the stem, alternate,
sessile, non-amplexicaule, margin entire, wide-elliptical,
apex rounded, base attenuate, both surfaces glabrous,
slightly papillose adaxial surface, fusiform veins slightly
grooved on the adaxial surface and slightly prominent on
the abaxial surface. Inflorescence in simple, apical umbel.
Foliose bracts at the base of the summit, 2-4, 0.3-2.2 cm
long x 0.2-1.0 cm wide, chartaceous, glabrous, elliptical to
narrow-elliptical. Flowers 2-7, horizontal, at an angle of
approximately 45° with pedicel, white or pinkish-white, 4.1-
4.6 cm long, odorless, campanulate, tepals 6, free; pedicel
angular, longitudinally grooved, straight to slightly curved,
green and slightly pink at the edges, glabrous, 3.5-5.2 cm long
x 0.15-0.2 cm wide. Outer tepals 3, similar, white, inner
and outer surfaces glabrous; inner surfaces have smaller and
larger (elongated) reddish-brown (vinaceous), irregularly
rounded macules and a predominance of longitudinal,
vinaceous veins, greenish on the inner and outer surfaces
of proximal and distal regions; similar morphology to each
other, apex apiculate or caudate, without papillae, base
attenuate and canaliculate, distal margins crenulate or
not crenulate; one upper outer tepal, (4.0-4.2 cm long x
0.9-1.0 cm wide), obovate spatulate, not falcate, sparsely
papillate at the proximal edge of the canaliculate region;
two lower outer tepals (3.4-3.6 cm long x 0.9-1.1 cm
wide), spatulate or obovate spatulate, falcate, smaller than
the upper outer tepal, sparsely papillate at the proximal
edges of the canaliculate region; inner tepals 3, similar,
inner and outer surfaces glabrous, white, inner surfaces
with smaller and larger (elongated), reddish-brown
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(vinaceous), irregularly rounded macules and predominance
of longitudinal, vinaceous veins, greenish on inner and outer
surfaces of proximal and distal regions; apex apiculate or
caudate, distal margins crenulate; two upper inner tepals
(4.2-4.4 cm long x 0.7-0.8 cm wide), spatulate or obovate
spatulate, slightly falcate, base canaliculate, with papillae at
the canaliculate edges; one lower inner tepal (2.7-2.9 cm
long x 0.6-0.7 cm wide), obovate spatulate, base attenuate
not canaliculated, flattened, not falcate, sparsely papillate
at the edges of the proximal third. Stamens 6, included;
free filaments, cylindrical, 2.9-3.1 cm long x 0.1 cm wide,
glabrous on 80% of the length of the distal region and pilose
on the 20% of the proximal region, complanate at the base
and subulate at the apex, curved about 30 degrees down
in the distal third. Anthers pseudobasifixed, light brown,
oblong, flattened, 0.35 cm long x 0.2 cm wide. Stigma trifid,
recurved, papillose, 0.2 cm long; style included, triagonal,
glabrous, 3.0-3.2 cm long x 0.15 cm wide, ovary inferior.
Capsule loculicidal, 6-sided, globose, 1.5-2.5 cm high x 1.2-
1.7 cm wide, apex ridged (0.2-0.3 cm long). Seed spherical,
beige, surface with flattened circular papillae, 0.3 cm high
x 0.3 cm wide.

Habitat

Alstroemeria maranhensis can be found in open shrub
areas of the Cerrado, on rocky soil, amid vegetation. About
30 individuals were observed in an area of approximately one
hectare. These individuals were either completely exposed
to the sun or partially shaded by the adjacent vegetation.

Distribution and domains

Alstroemeria maranhensis appears to be endemic to an
area of open shrub Cerrado, in the valley of the Castanhio
creek, an affluent of the Rio das Neves, at Recanto das
Aguias farm, municipality of Fortaleza dos Nogueiras,
Maranhio state, northeastern Brazil (Fig. 1). Other rocky
outcrops in Fortaleza dos Nogueiras and neighboring
municipalities (Formosa de Serra Negra, Novas Colinas,
S30 Pedro dos Crentes and Riachio) were examined, but
no other individuals of A. maranhensis were found. In
Fortaleza dos Nogueiras, at a different location, we observed
A. maranhensis and, in the referenced municipalities in its
surroundings, we observed specimens of another species
of Alstroemeria: A. amazonica Ducke, which is very distinct
from A. maranhensis due to the presence of red flowers and
leaves of the reproductive stem that are concentrated at the
apex of the stem (Assis 2001; Assis et al. 2023). Specimens
of A. viridiflora, the species that is most morphologically
similar to A. maranhensis, were not observed in these
places. A. viridiflora is endemic to Brazil and occurs in
the central-western (in the Federal District, Goids, Mato
Grosso do Sul, Mato Grosso) and southeastern regions (in
Minas Gerais) (Flora e Funga do Brasil 2023). Although
these two species occur only in Cerrado areas of Brazil,
A. viridiflora has not yet been recorded in Maranh&o nor
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in any neighboring state (Flora e Funga do Brasil 2023).
This fact also indicates that A. maranhensis is a distinct
species and not a regional variation of A. viridiflora. This
geographic distribution of A. maranhensis is more restricted
than that of A. viridiflora, thus indicating local endemism.
The specimen of A. viridiflora (M. C. Assis et al. 368 (MBM
295898)) that was closest to Fortaleza dos Nogueiras, where
A. maranhensis was collected, is from the municipality of
Minagu, Goias state. The straight-line distance between
these locations is about 1,000 km (Fig. 1). Likewise, the
other two species, with some morphological similarities to
A. maranhensis (A. longistaminea Mart. ex Schult. & Schult.£.

and A. plantaginea Mart. ex Schult. & Schult.f.), in addition
to having fewer characteristics in common (Table 1), also
have distinct geographic distributions, and to date have
not been registered in Maranh&o (Flora e Funga do Brasil
2023). A. longistaminea is endemic to the Caatinga domain
(states of Bahia, Ceard, Paraiba, Pernambuco, Piaui, Sergipe)
(Flora e Funga do Brasil 2023). A. plantaginea is endemic
to Brazil, but with a wider distribution, occurring in the
Caatinga, Cerrado and Atlantic Forest domains, throughout
the northeastern and southeastern regions of Brazil (state
of Bahia, Minas Gerais and Sio Paulo) (Flora e Funga do
Brasil 2023).

Table 1. Diagnostic morphological comparison between Alstroemeria maranhensis and other morphologically similar species. The
characteristics of the related species were based on Assis (2001) and Assis & Mello-Silva (2016). In bold, the main distinguishing

characteristics of A. maranhensis to the most morphologically similar species.

Characteristics/species

A. maranhensis

A. viridiflora

A. plantaginea

A. longistaminea

1. Vegetative leaf
arrangement and
morphology

2. Reproductive leaf
arrangement and
morphology

3. Vegetative leaf texture

4. Reproductive leaf
texture

5. Flowers

6. Outer tepals
(comparison between
the upper outer tepal
and the two lower outer
tepals)

7. Inner tepals
(comparison between
the two upper inner
tepals and the lower
inner tepal)

8. Pattern of macules
on the outer and inner
tepals

distributed along the stem,
wide-elliptical

sparsely distributed along
the stem, wide-elliptical

chartaceous

chartaceous

horizontal, white or
pinkish-white;

similar, apex apiculate

or caudate, the upper,
obovate-spatulate, not
falcate (4.0-4.2 x 0.9-

1.0 cm) the two lower,
spatulate or obovate-
spatulate, falcate (3.4-3.6
x 0.9-1.1 cm)

similar, apex apiculate or
caudate, the two upper,
spatulate or obovate-
spatulate, slightly falcate
(4.2-4.4 x 0.7-0.8 cm) the
lower obovate-spatulate,
base attenuate and flat,
not falcate (2.7-2.9 x 0.6-
0.7 cm)

vinaceous, irregularly
rounded macules

and predominance of
longitudinal vinaceous
veins (outer and inner
tepals)

distributed along the stem,
wide-elliptical

sparsely or concentratedly
distributed along the stem,
narrow-elliptical

chartaceous

chartaceous

horizontal, reddish or
yellowish

similar, apex mucronate,
the upper, spatulate, not
falcate (4.3-4.7 x 0.9-

1.3 cm) the two lower,
spatulate, not falcate (3.3-4
x 0.8-1.3 cm)

similar, apex acuminate

the two upper, spatulate

or obovate-spatulate, not
falcate (4.2-4.5 x 0.6-1.1
cm) the lower spatulate to
obovate-spatulate, base not
flat, not falcate (3.6-3.8 x
0.5-0.9 cm)

vinaceous-spotted (outer
tepals); vinaceous-spotted
and variegated (inner
tepals)

concentrated in the distal
third of the stem, oblong-
lanceolate

sparsely or concentratedly
distributed in the proximal
or median region of the
stem, linear-lanceolate or
elliptical

chartaceous or coriaceous

chartaceous or leathery

horizontal, orangish-red

similar, apex mucronate,
the upper, obovate-
spatulate (2.2-3.8 x 0.8-1.1
cm) the two lower, obovate-
spatulate, not falcate (2.0-
3.4 x0.7-1.1 cm)

similar, apiculate, apex
acute or acuminate, the two
upper, oblong-spatulate
(1.9-3.7 x 0.5-1.0 cm) the
lower oblong-spatulate (3.1
x 1.2 cm)

without spots (outer
tepals);

vinaceous-spotted or
stained (inner tepals)

sparsely distributed along
the stem, elliptical

sparsely distributed along
the stem, elliptical to
spatulate

membranaceous

membranaceous

pendular, yellowish-green
or pinkish-green

similar, apex acuminate

or apiculate, the upper,
elliptical to obovate (2.2-3.9
x 0.8-1.8 cm) the two lower,
elliptical to obovate, not
falcate (2.3-3.8 x 0.6 -1.8
cm)

equal, apex acuminate to
apiculate, upper and lower
inner tepals of the same
size, spatulate (2.3-6.0 x
0.4-0.6 cm)

vinaceous-striped (outer
and inner tepals)
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Additional examined material of morphologically
similar species:

Alstroemeria viridiflora

Distrito Federal

Brasilia: Reserva Ecolégica de Aguas Emendadas, elev.
1150 m, 19/1/1983 (fl.), C. M. Maury 355 (HEPH)
Goids

Campinacu: Estrada para a balsa e Niquelandia,
29/1/1997 (1.), M. C. Assis et al. 414 (CEN, SPF);

Goiania: estrada de Goiania para Bela Vista, 10/2/1986
(fl.), A. M. Carvalho & C. E. M. Delphim 2251 (CEPEC);

Minac¢u: Estrada Minagu-Usina, préximo a guarita,
28/1/1997 (1., fr.), M. C. Assis et al. 368 (MBM 295898,
NY 910706); No dique 2, 30/1/1997 (fl., fr.), M. C. Assis et
al. 440 (CEN, SPF, UEC); Estrada para Colinas, 30/1/1997
(i, fr.), M. C. Assis et al. 442 (CEN, SPFE, UEC);

Morrinhos: Rod. para Caldas Novas, 28/1/1976 (fl), G.
Hatschbach & Ramamoorthy 38160 (MBM);

Pirendpolis: Alto da Serra dos Pirineus, na base dos Trés
Picos, 11/12/1970 (11.), J. A. Rizzo & A. Barbosa 5801 (SPF);
Silvania: s.d. (fl.), A. H. Salles 1524 (HEPH).

Mato Grosso

Barra do Garca: Fazenda Brasil, 26/3/1997 (), G. F.
Arbocz et al. 3633 (ESA);

Porto Estrela: Fazenda Salobrinha, 14/5/1995 (f.), G.
Hatschbach et al. 62778 (MBM);

Rio Verde (Lucas do Rio Verde): Sete Quedas, 9/2/1974
(f1.), G. Hatschbach 33966 (MBM);

Rondonépolis: Serra da Petrovina, 14/2/1975 (.), G.
Hatschbach et al. 36158 (MBM 36060);

Mato Grosso do Sul

Caracol: em Cerrado, 10/2/1993 (fl.), G. Hatschbach et
al. 58874 (MBM).

Minas Gerais

Matosinhos: A.P.A. Carste de Lagoa Santa, Fazenda
Cauaia, 19/1/1996 (fl.), Brina, A.E.; Costa, L.V. s.n. (BHCB
36359).

Alstroemeria longistaminea

Bahia

Cachoeira: Vale dos rios Paraguacu e Jacuipe, mata do
rio Jacuipe, 8/1980 (fl, fr), L. Scardino et al. 574 (CEPEC;
HUEFS);

Feira de Santana: Campus da UEFS, BR 116, 1/8/1986
(f1.), L. P. Queiroz 940 (CEPEC);

Ceard

Quixeré: Chapada do Apodi, Manga Grande, 03/5/2000
(fl.) Lima-Verde, L. W. et al. 801 (EAC 37955);
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Paraiba

Campina Grande: na margem do caminho, na cerca,
24/6/1935 (fl.), Pickel, B. 3839 (IPA 6541);

Pernambuco

Buique: Em Capoeira, 30/7/1955 (fl.), D. Andrade-Lima
552108 (IPA); Estrada para Catimbal, 19/6/1994 (fl.), A.
M. Miranda et al. 1760 (SP);

Caruaru: Faz. Caruaru, em area aberta, 10/9/1971 (f1.),
D. Andrade-Lima 716715 (IPA);

Serra Talhada: Serra da Carnaubeira, 22/5/1971 (1.),
Acad. Bras. Ciénc. 842 (IPA); 5/1971 (fl.), E. P. Heringer
et al. 843 (UB);

Piaui
Guaribas: PARNA Serra das Confusées, Baixio,
14/5/2008 (fl.), Castro, A. S. F. 2059 (EAC 43560);

Sergipe

Itabaianinha: 29/8/1974 (fr.), G. Viana s.n. (UES 51);

Nossa Senhora da Gléria: Fazenda Olhos d’Agua,
28/8/1997 G. Viana 1997 (ASE);

Simao Dias: Lagoa Seca, 5/7/1986 (fl.), G. Viana 1527
(UES).

Alstroemeria plantaginea

Bahia

Piata: Serra do Santana, 13°15’S 41°44’W, 22/9/1992
(), W. Ganev 1161 (SPE);

Minas Gerais

Augusto de Lima: Serra do Cabral, 20/111/1994 (f1.), C.
M. Sakuragui et al. s.n. (ESA, SPF 97490);

Belo Horizonte: Serra do Curral, 20°06°00”S 43°59'34”W,
04/2000 (.), A. A. E. C. Tombolato 11/2000 (IAC, SPF, UEC);

Caeté: Serra da Piedade, elev. 1700 m, 24/2/1987 (1),
D. C. Zappi et al. s.n. (SPF 46871);

Catas Altas: Serra do Caraga, Colégio do Caraga, elev.
1300 m, 15/11/1980 (f1.), R. R. Ferreira et al. 64 (VIC);

Diamantina: Mendanha: Rio Jequiti, 14/4/1973 (fl.),
W. R. Anderson 8874 (SPF);

Santana do Riacho: 19°08’17”S 43°41’41”W, 5/3/1998
(fl.), M. C. Assis et al. 545 (SPE);

Sdo Tomé das Letras: Pico do Gavido, 21/2/1999 (1.,
fr.), M. C. Assis et al. 588 (SP, SPF, UEC);

Sdo Paulo

Atibaia: Pedra Grande, 12/5/1936 (1.), F. C. Hoehne &
A. Gehrt s.n. (SP 35309, SPF); 1/10/1996, M. C. Assis & J.
Dutilh 325 (SPF);

Jundiai: Serra do Japi, 22/11/1996 (fl.), M. C. Assis et
al. 329 (SPE, UEQ);

Santa Rita do Passa Quatro: A.R.I.E. Cerrado Pé de
Gigante, 47°34°S 21°36'W, 3/1/1996 (fl.), M. A. Batalha
831 (SPF).
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Alstroemeria maranhensis (Alstroemeriaceae): A new species from the Cerrado...

Etymology

The specific epithet maranhensis is related to the place
of collection: Maranhio state, in the northeastern region of
Brazil. For this species, we suggest the vernacular (popular)
name “white alstroemeria of Maranhio (in Portuguese:
alstroeméria branca do Maranhio)”, since the genus
Alstroemeria in Brazil is popularly known as “alstroeméria”.
Despite regional variability, vernacular names are often
useful in identifying and popularizing botanical species,
and it is suggested that vernacular names be used for new
species as well (Marinho & Scatigna 2022).

Flowering and fruiting

Alstroemeria maranhensis blooms between January and
March, during the rainy season in the Cerrado of Maranhio,
which runs from November to April. The flowers usually
open simultaneously and last between five and seven days,
at which point the tepals begin to change from a slightly
pinkish-white to a reddish color, and then fall off. In the
observed population, about 75% of the individuals have
white and slightly pink flowers and 25% have pinkish-white
flowers (Fig. 3 A-F). The fruits take between two and three
months to develop and mature (Fig. 2I) and the seeds are
spherical and have a surface that has rounded and flattened
papillae (Fig. 2 J, K). When under cultivation, flowering
occurred in June (2022).

Preliminary conservation status

Due to its restricted occurrence (< 1 hectare) and the
small number of individuals found (about 30), it was not
possible to obtain information on its extent of occurrence
(EOO) and area of occupation (AOO). Therefore, according
to the criteria established by the International Union for
Conservation of Nature (IUCN 2012), A. maranhensis
should be considered data deficient (DD). However, the
vulnerability and the need to preserve this only known
population, which occurs in a Cerrado area threatened by
human activities, needs to be highlighted (Santos et al.
2021, Matosak et al. 2022).

Comments

In general comparison, A. maranhensis is highly similar
to A. viridiflora in regards to its vegetative and reproductive
stems, horizontal flowers, morphology of outer and inner
tepals, and occurrence restricted to the Brazilian Cerrado
(Assis 2001, Assis et al. 2023). The main differences
between A. maranhensis and A. viridiflora are the following:
reproductive stem leaves wide-elliptical (vs. only narrow-
elliptical in A. viridiflora), white to slightly pinkish-white
flowers (vs. reddish or yellowish flowers in A. viridiflora),
falcate lower outer tepals (vs. not falcate in A. viridiflora),
and lower outer tepals smaller (4-4.2 x 0.9-1.0 cm) than
those of A. viridiflora (4.3-4.7 x 0.9-1.3 cm) (Tab. 1). The
upper outer tepal of A. maranhensis is about 32% longer

)

«

(4-4.2 cm long) than its lower inner tepal (2.7-2.9 cm long).
In A. viridiflora something similar occurs, but the upper outer
tepal is about 16% longer (4.3-4.7 cm long) than the lower
inner tepal (3.6-3.8 cmlong). In addition, another difference
between these two species is that, in A. maranhensis, the
adaxial and abaxial surfaces of the leaves of the reproductive
and vegetative stems are always glabrous; whereas, in A.
viridiflora, they can be glabrous or slightly pilose (Assis et
al. 2023). A. maranhensis also has a reproductive stem that
is similar to that of A. longistaminea, but the flowers of the
latter are orangish-red (vs. white to slightly pinkish-white in
A. maranhensis). The floral morphology of A. maranhensis is
also similar to that of A. plantaginea; however, the flowers
of the latter are pendant, greenish-yellow to pinkish-green
(vs. horizontal and white to slightly pinkish-white in A.
maranhensis) (Tab. 1).

In the same region in which Alstroemeria maranhensis
was found, we also observed A. amazonica, a species
typical of Amazonian areas (Flora e Funga do Brasil 2023),
though which is very distinct from A. maranhensis due to
the presence of red flowers and leaves of the reproductive
step being concentrated at the apex (Assis 2001; Assis et
al. 2023). This region of coexistence of A. maranhensis and
A. amazonica is situated in a transition to Cerrado, which
reinforces the fact that in Maranhio there are ecotonal areas
between the Amazonia and Cerrado domains.

After flowering between January and March (rainy
season), Alstroemeria maranhensis bears fruit in about
60% of individuals, at the same time that the leaves of the
vegetative stem begin to turn yellow. After flowering and
fruiting, the vegetative and reproductive stems disappear,
leaving only the underground part, i.e., the rhizome and
the fleshy nutrient-storing roots (Fig. 2C). This survival
strategy is related to the fact that this region of the Cerrado
of Maranhio has a dry season between July and December.
In the following rainy season, first, the vegetative stem
emerges from the soil and then the reproductive stem
emerges. Although it develops upright, over time, the action
of wind and gravity often cause the vegetative stem to
lean and occasionally touch the ground or surrounding
vegetation. The reproductive stem can also present this
behavior, mainly due to the weight of the fruits. The leaves
of the vegetative and reproductive stems are of different
sizes and are arranged alternately and spirally along the
stem, increasing the incidence of sunlight on the leaf blades
and decreasing the shading of the upper leaves on the lower
leaves (Fig. 2B). It was common to observe herbivory in the
leaves of the vegetative and reproductive stems and, in some
individuals, they had been consumed. This characteristic
of the leaves being palatable to herbivores is one of the
factors that possibly hinder the storage and preservation
of Alstroemeria specimens in herbaria (Assis 2001).

Recent studies have shown the floristic potential in
Maranhdo, though there is also a lack of botanical studies.
These studies cite new species (Scatigna et al. 2019; Guargoni
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et al. 2020b; Santos et al. 2020) and new records for the
flora of Maranhao (Ferreira et al. 2017; Ferreira et al. 2018;
Guarconi et al. 2018; Ferreira et al. 2019a, 2019b; 2019c¢;
Salazar-Ferreira et al. 2020; Silva et al. 2020; Silva Junior et
al. 2020; Guarconi et al. 2020a; Gomes et al. 2021; Oliveira
et al. 2021; Pessoa et al. 2022; Silva et al. 2022). This new
species of Alstroemeria is further evidence that we need to
increase our efforts in floristic studies in Maranhio. Basic
taxonomic investigations, which include filling sampling
gaps, are urgent and essential to provide information for
environmental preservation policies in the Brazilian Cerrado
areas that have been suppressed by human activities (Santos
etal. 2021, Matosak et al. 2022).

|dentification key to Alstroemeria maranhensis and
morphologically similar species.

1. Leaves of the vegetative stem concentrated in the
distal third — 2

1. Leaves of the vegetative stem distributed along its
entire length — 3

2. Flowers horizontal, orangish-red; outer tepals without
spots, obovate-spatulate, apex mucronate; inner tepals
vinaceous-spotted or stained, oblong-spatulate, apiculate,
apex acute or acuminate — A. plantaginea

2’. Flowers pendant, yellowish-green or pinkish-green;
outer tepals vinaceous-striped, elliptical to obovate, apex
acuminate or apiculate; inner tepals vinaceous-striped,
spatulate, apex acuminate to apiculate - A. longistaminea

3. Leaves of the reproductive stem only narrow-
elliptical; flowers horizontal, reddish, pink or yellowish;
outer tepals vinaceous-spotted, spatulate and not falcate,
apex mucronate; inner tepals vinaceous-spotted and
variegated, spatulate or obovate-spatulate and not falcate,
apex acuminate - A. viridiflora

3’. Leaves of the reproductive stem wide-elliptical;
flowers horizontal, white or pinkish-white; outer tepals with
irregular rounded vinaceous macules and predominance of
longitudinal vinaceous veins, spatulate or obovate-spatulate,
falcate (the two lower outer tepals), apex apiculate or
caudate; inner tepals with irregularly rounded vinaceous
macules and predominance of longitudinal vinaceous veins,
spatulate or obovate-spatulate (two upper slightly falcate
and the lower, obovate-spatulate, base attenuate and flat,
not falcate); apex apiculate or caudate — A. maranhensis
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