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Abstract

Background and aims - The Atlantic Forest is among the five most important biodiversity hotspots in the world,
harbouring one of the highest levels of endemism and species richness in the tropics. The region has been suggested as
a centre of diversity for the genus Hippeastrum, which comprises about one hundred species distributed throughout the
Neotropics. Due to its large and showy flowers, the genus is highly sought after by collectors and horticulturists around
the world, with hundreds of hybrids produced and traded for centuries. However, most of its species are still known from
only one or a few populations, and several are officially recognized as endangered. Monographic studies on the genus
Hippeastrum in Brazil have revealed two likely microendemic new species from the Atlantic Forest.

Material and methods - The morphological descriptions of the new species are based on herbarium specimens and
cultivated plants, as well as in situ observations. Descriptions and measures were taken following standard procedures.
Preliminary conservation assessments followed ITUCN guidelines and criteria.

Key results — Both species show typical morphology of the subgenus Hippeastrum, in which they should be placed.
They can be distinguished from similar taxa, including some of the most widely distributed and known species of the
genus, by several floral characters. Data on ecology, conservation, and photographs and illustrations are provided, as
well as comparisons with related species. An identification key to the Brazilian Atlantic Forest species of Hippeastrum is
provided, accompanied by photographs of these species in their natural habitats.

Conclusion — The new species are considered critically endangered due to their single known location and small
population size. The findings reinforce the need for continued sampling across different regions of the Atlantic Forest, as
well as the importance of systematic studies conducted by specialist taxonomists.
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INTRODUCTION

2009; Brasilian Flora Group 2018), which is also where
the majority of the species on the Brazilian red list occur

Brazil has the most diverse flora in the world, harbouring
approximately a quarter of all plant species in the
Neotropics, about half of which are endemic (Ulloa Ulloa
et al. 2017; Antonelli et al. 2020; Raven et al. 2020). Much
of this diversity is in the Atlantic Forest (Stehmann et al.

(Martinelli and Moraes 2013). The domain comprises
a mosaic of vegetation types occurring along the coast,
which includes forest and open formations, and a great
diversity of associated ecosystems, such as mangroves,
restingas (Stehmann et al. 2009; Marques et al. 2021),
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and inselbergs (De Paula et al. 2020). The Atlantic Forest
has experienced a series of agricultural commodity
cycles from the coast inward since Brazil was colonized
by Europeans (Dean 1997). Originally, it covered
approximately 15% of the national territory, equivalent
to almost 1.5 million km? (Ribeiro et al. 2009). Currently,
the Atlantic Forest is reduced to about 10% of its original
area, mostly represented by small and isolated fragments,
generally smaller than 50 hectares, of which only 1% is
protected in conservation units (Myers et al. 2000; Ribeiro
et al. 2009).

Hippeastrum Herb. is one of the most popular
ornamental plants in the world, and is widely cultivated
due to its large and showy flowers, supporting large
export markets in countries such as South Africa and the
Netherlands (Meerow 2009; Wang et al. 2018). The genus
is composed of about 100 species (Garcia et al. 2019),
although little of this genetic diversity is represented
in modern commercial hybrids selected from a small
number of species (Meerow 2009). Hippeastrum is
distributed from central Argentina to Colombia, but the
highest diversity is found in eastern Brazil and the Andes
of Bolivia and Peru (Meerow and Snijman 1998; Garcia et
al. 2019). Brazil currently has about 35 recognized species,
most of which are known to occur in the Atlantic Forest,
15 of which are endemic (Dutilh et al. 2020; Campos-
Rocha et al. 2022a). With our ongoing studies for the
genus in Brazil, dozens of field activities for the collection
and observation of Hippeastrum species in different areas
of the country have been carried out.

In this paper, we describe two new species found by
us during our field trips to the Atlantic Forest. A review
of their distribution, habitat, and phenology is provided,
as well as a preliminary assessment of their conservation
status, and both are tentatively considered critically
endangered. Additionally, an identification key for the
Hippeastrum species occurring in the Brazilian Atlantic
Forest is presented, accompanied by photographs of these
species in their natural habitat. Combined with the key
provided by Campos-Rocha et al. (2018a) for the species
from the Brazilian Cerrado, the identification keys cover
virtually all Brazilian species of Hippeastrum.

MATERIAL AND METHODS

The descriptions and morphological comparisons are
based on the literature (Oliveira 2012; Oliveira et al. 2013,
2017; Campos-Rocha et al. 2018a, 2022a, 2022b; Dutilh
et al. 2020), examination of herbarium specimens or
plants collected in the field and brought into cultivation.
The following herbaria with important collections of
Amaryllidaceae from the Brazilian Atlantic Forest were
consulted: ALCB, BHCB, BM, CEPEC, CVRD, ESA,
FTG, HRCB, HUEFS, IAC, K, MBM, MBML, MO, RB,
SP, SPE, SPSE, UEC, UESC, and VIES (acronyms follow
Thiers 2023). Online databases were also checked for
additional records of the new species (http://plants.jstor.

org/; http://reflora.jbrj.gov.br/; and http://www.splink.
org.br/). The morphological terminology adopted follows
Radford et al. (1974) and Meerow and Snijman (1998)
with adaptations. The conservation status assessments
were based on the guidelines for using the [IUCN Red List
categories and criteria v.15.1 (IUCN 2012, 2022). Brazilian
vegetation types were classified according to IBGE (2012);
Barbosa and Thomas (2008) and Leite (2002) provided a
more detailed classification for the states of Bahia and
Santa Catarina, respectively. The distribution map was
generated with ArcGIS software, using layers available
from IBGE (2022).

TAXONOMICTREATMENT

Hippeastrum curupira Campos-Rocha & M.Peixoto, sp.
nov.

urn:lsid:ipni.org:names:77322619-1

Figs 1, 2, 3C

Type. BRAZIL « Bahia, Ilhéus, distrito de Castelo Novo,
no sub-bosque da mata, florescimento em cultivo no
municipio de Mogi das Cruzes-SP; 29 Aug. 2018; fl; A.
Campos-Rocha 1989; holotype: UEC.

Diagnosis. Hippeastrum curupira may be related to H.
puniceum (Lam.) Voss or H. reginae (L.) Herb., from
which it is distinguished by the absence of a paraperigone
and having a trifid stigma (vs paraperigone of fimbriae
and stigma capitate to trilobed in H. puniceum and H.
reginae).

Description. Geophytic perennial herb up to 70 cm tall
at flowering. Bulb subterranean, oval to spheroid; neck
formed by sheathing leaf bases up to 7 cm long. Leaves
1-6, 22-72 x 2.2-5 cm, lorate, flat, slightly canaliculate
proximally adaxially, erect to reclinate, apex acute,
frequently asymmetric, margins flat to slightly revolute,
midrib inconspicuous, dark green adaxially, pale green
abaxially, occasionally with vinaceous pigmentation near
the base. Inflorescence 2-3 flowered; scape 28-56 cm
long x 1.6-2 cm diameter, erect, subcylindrical, laterally
compressed, hollow, greenish, often with vinaceous
pigmentation, glaucous; spathe bracts 2, 4.4-5 x 1.2-1.6
cm, free, lanceolate to obovate, apex acute to obtuse,
reddish, marcescent; bracteoles 2-4, 2.2-3 cm long,
subulate. Pedicels 3-5.6 cm long x 5-6 mm diameter
at anthesis, greenish to vinaceous. Perigone 9-12.2 cm
long, infundibuliform; hypanthium tube 1.4-1.8 cm long,
greenish or reddish to vinaceous; paraperigone absent.
Tepals in free portion bright scarlet red, internally with
greenish to whitish, central stripe up to half of their
length, usually absent on the lower petal; sepals (outer
whorl) wider than petals (inner whorl), elliptic, apex acute
with apicule subapical 1.5-4 mm long; upper 7.4-10.4 x
4.7-5.2 cm, symmetric, slightly recurvated; lateral 7.2—
10.2 x 4.5-5 cm, slightly asymmetric; petals (inner tepals)
slightly smaller than the sepals, lower petal narrower
than the laterals, apex acute with apicule inconspicuous
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Figure 1. Hippeastrum curupira. A. Habit. B. Detail of leaf venation, abaxial surface. C. Flower, frontal view. D. Sepals and petals:
shape and apices. D1. Upper sepal. D2. Lateral petal. D3. Lateral sepal. D4. Lower petal. E. Flower with removed perigone, showing
stamens and style. F. Stigma. G. Longitudinal section of ovary and hypanthium tube. H. Cross section of the ovary. Drawn by Klei
Sousa from the holotype.
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or absent; lateral 6.8-9.4 x 3.8-48 cm, elliptic, slightly
recurvated; lower 7.4-9.6 x 2.1-3 cm, narrowly elliptic to
oblanceolate. Stamens 6, of four different lengths, inserted
at the mouth of the hypanthium tube, shorter than limb
segments; filaments fasciculate, declinate-ascending,
free portion greenish proximally, reddish distally, upper
episepalous 4.8-5.2 cm long, lateral episepalous 4.8-
5.4 c¢cm long, lateral epipetalous 5.5-6 c¢cm long, lower
epipetalous 5.6-6.2 cm long; anthers 4.4-5.7 mm long
after anthesis, oblong, vinaceous, pollen yellow. Ovary
1.1-1.8 cm long x 7-9.6 mm diameter, oblong to obovoid,
greenish to vinaceous; ovules 30-36. Style 5.4-6 mm
long, shorter than limb segments, filiform, declinate to
slightly ascending, greenish proximally, reddish distally;
stigma trifid, lobes 4-5 mm long, recurved, whitish. Fruit
capsule globose-compressed, greenish; seeds half-discoid,
flattened.

Distribution and habitat. Hippeastrum curupira is
known only from the type locality, north of the city of
Ilhéus, in the coastal region of southern Bahia State
(Fig. 3A). It grows in the shade of the Ombrophilous
Dense Forest, about 140 meters above sea level, among
species of grasses, Marantaceae, ferns, and climbing
aroids (Philodendron spp.). In the same area, we found
understory shrubs and small trees such as Heisteria sp.
(Olacaceae), Miconia spp. (Melastomataceae), a palm
species of the genus Geonoma Willd., and many species
of Rubiaceae (e.g. Palicourea deflexa (DC.) Borhidi,
Palicourea dichotoma (Rudge) Delprete & J.H.Kirkbr., and
Psychotria bahiensis DC.). Other co-occurring species
include trees such as Eschweilera ovata (Cambess.) Miers
(Lecythidaceae), Pseudobombax grandiflorum (Cav.)
ARobyns. (Malvaceae), Guatteria spp. (Annonaceae),
Inga spp. (Fabaceae), Ocotea spp. (Lauraceae), and

Figure 2. Hippeastrum curupira. A. Sepals and petals. B. Flower with removed perigone, showing stamens and style. C. Detail of

anthers and stigma. D. Stigma. E. Anthers starting to dehisce. F. Detail of spathe bracts and floral buds. G. Leaf apex. H. Point of

insertion of the staminal filaments. I. Longitudinal section of the ovary. J. Detail of spathe bracts and pedicels. K. Detail of leaf

venation, adaxial surface. L. Fully developed leaves. M. Habit. N. Apex of the lower petal. O. Inflorescences, frontal view. A-C, E-1,

K-L by Antonio Campos-Rocha; D, J, M-O by Mauro Peixoto.
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members of Sapotaceae (Chrysophyllum spp., Pouteria
spp.), as well as arborescent species of palms (Attalea sp.
and Syagrus botryophora (Mart.) Mart., Arecaceae). The
local climate is classified as Af type (Tropical rainforest
climate) under the Koppen climate classification,
characterized as hot and humid without a dry season. The
annual average temperature is 23.2°C, and the minimum
average temperature is registered in July (21°C), whereas
February is the hottest month, with a monthly value of
24.8°C; the annual average precipitation is 1722 mm, with
less than 100 mm of rainfall only in the month of August;
and the annual average relative humidity is about 85%
(Mendonga et al. 1996). Three species of Hippeastrum are
known to occur in the Atlantic Forest of southern Bahia:
H. puniceum, H. reticulatum Herb., and H. striatum
(Lam.) H.E.Moore. Hippeastrum puniceum is the most
generalist species of the genus and is widely distributed
throughout Central and South America (Oliveira 2012).

On the south coast of Bahia, H. puniceum was collected
in the understory of Ombrophilous Dense Forest, and in
different physiognomies of restinga and mussunungas (a
very specialized vegetation established on hydromorphic,
dystrophic and white sandy soils, with physiognomies
ranging from grasslands to forest formations; for more
detailed definitions, see Meira Neto et al. 2005 and
Saporetti-Junior et al. 2012). Hippeastrum reticulatum
and H. striatum are species distributed mainly in the
south and southeast regions of Brazil, occurring in both
evergreen and seasonal forests, also reaching Argentina
and Paraguay. Hippeastrum striatum can occasionally
be found in open formations such as rocky outcrops.
Southern Bahia represents the northernmost extent of
known distribution for H. reticulatum. The region is
considered one of the richest areas in the Atlantic Forest
for biodiversity and is home to numerous endemic species
of plants (Thomas et al. 1998; Martini et al. 2007; Murray-
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Figure 3. A. Distribution map showing collections of Hippeastrum curupira (star) and H. laklano (triangle). Habitat and new species

in the wild: B. Lagoa Encantada seen from a nearby viewpoint. C. Hippeastrum curupira at the type locality. D-E. Hippeastrum

laklano at the type locality. D. Flowering plants indicated by arrows. E. Detail of inflorescence. B, C by Antonio Campos-Rocha; D

by Alain Chautems; E by Mauro Peixoto.
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Smith et al. 2009; Ostroski et al. 2018), although it still
represents one of the lesser known and poorly collected
regions of the domain (Goldenberg et al. 2016).
Phenology. In cultivation, Hippeastrum curupira flowers
between August and early October. We do not have any
data on the reproduction of the species in its natural
habitat, which was collected in vegetative condition.
Etymology. The specific epithet honours one of the most
traditional and popular mythical characters of Brazilian
folklore, the Curupira. Of indigenous origin, it is usually
represented as a dwarf, with red hair and inverted feet.
Curupira inhabits the interior of the most remote forests,
avoiding getting close to highly disturbed or inhabited
places (Cascudo 1998, 2002). The epithet is a reference to
the bright scarlet red flower of the new species, unique
among Brazilian species of Hippeastrum. It is also a
reference to its forest habitat, as well as to its rarity. It
even represents a call to protect the forest in Brazil, in
a scenario of dismantling anti-deforestation policies
(Menezes and Barbosa 2021; Vale et al. 2021; Agapito et
al. 2022). Interestingly, the type locality is believed to be a
magical place, inhabited by several characters of Brazilian
mythology (Santos 2004; Sousa 2010). The specific epithet
is treated as a noun in apposition, in line with Article 23.1
of the International Code of Nomenclature (Turland et al.
2018).

Preliminary IUCN conservation assessment. Critically
Endangered CR Blab(iii)+B2ab(iii); D. Hippeastrum
curupira should be categorized as Critically Endangered
(CR), based on the subcriteria Blab(iii)+B2ab(iii),
because of the number of known localities (1), and
declining habitat quality, as well as criterion D, because
of its small population size. About ten adult individuals
were found in a small forest fragment, with several signs
of recent disturbance, including cutting some trees. The
forest fragment is located on private property and is
surrounded by larger fragments in different successional
stages. This area is located within a federal conservation
unit, named EPA (Environmental Protection Area) of the
Lagoa Encantada and Rio Almada, covering over 150,000
hectares of protected land (State of Bahia 2003). The
southern coast of Bahia, despite having a long history of
logging activity, started with the extraction of brazilwood
in the precolonial period, remained one of the most
preserved areas of the Brazilian Atlantic Forest until the
beginning of the 1970s, when an intense deforestation
cycle began (Thomas et al. 1998; Landau et al. 2008).
Current research shows that the extent of native forest
cover in the south coast of Bahia may be as low as 5% of its
original area, with about 2% of the remaining fragments
larger than 400 hectares (Landau et al. 2008).

Additional specimens examined. BRAZIL - Bahia
o Ilhéus, distrito de Castelo Novo, no sub-bosque de
remanescente de Floresta Ombroéfila Densa; 140 m; 3
Aug. 2019; st.; A. Campos-Rocha et al. 2607; UEC o Ilhéus,
distrito de Castelo Novo, no sub-bosque de remanescente
de Floresta Ombrofila Densa; 145 m; 3 Aug. 2019; st.; A.
Campos-Rocha et al. 2608; UEC.

Taxonomic notes. Hippeastrum curupira has a unique
flower among the Brazilian species of Hippeastrum,
mainly because of its colour and shape. It appears related
to H. reginae, being distinguished by the absence of
paraperigone and trifid stigma (vs fimbriate paraperigone
and capitate to lobate stigma in H. reginae). The new
species also shares some affinities with H. puniceum, from
which it can be readily distinguished by having bright
scarlet red coloured tepals, internally with a greenish-
white central stripe for up to half of their length (vs tepals
salmon or orange, rarely pink, internally yellowish to
green at their base and forming a circular pattern in H.
puniceum). Furthermore, H. curupira has a hypanthium
tube up to 1.8 cm long, paraperigone absent and
stigma trifid (vs hypanthium tube over 2 cm in length,
paraperigone fimbriate and stigma capitate to trilobed in
H. puniceum).

Hippeastrum laklano Campos-Rocha & M.Peixoto, sp.
nov.

urn:lsid:ipni.org:names:77322620-1

Figs 3D-E, 4-5

Type. BRAZIL » Santa Catarina, Santa Terezinha, Taipas;
17 Apr. 2008; fl.; J.H.A. Dutilh s.n.; holotype: UEC-174153.
Diagnosis. Hippeastrum laklano is morphologically
related to H. striatum (Lam.) H.E.Moore, from which
it is readily distinguished by its paraperigone with
conspicuous fimbriae and dark-vinaceous area at the base
of the tepals (vs paraperigone absent and tepals greenish
at the base in H. striatum).

Description. Geophytic perennial herb up to 75 cm tall
at flowering. Bulb 6-8 cm long x 3.8-5.6 cm diameter,
subterranean, oval; neck formed by sheathing leaf bases
up to 4.5 cm long. Leaves 1-8, 24-58 x 1.4-2.8 cm, lorate,
canaliculate proximally adaxially, becoming flattened
above, reclinate, apex acute, asymmetric, margins slightly
revolute to revolute, projecting midrib on the abaxial
surface, dark green adaxially, pale green abaxially,
occasionally with vinaceous pigmentation on the margins
and near the base. Inflorescence 2-6 flowered; scape 35-
55 cm long x 1-1.5 cm diameter, erect, subcylindrical,
laterally compressed, hollow, greenish, sometimes with
vinaceous pigmentation, glaucous; spathe bracts 2, up to 6
cm long, free, lanceolate to obovate, apex acute, greenish,
marcescent; bracteoles 2—-7, subulate. Pedicels 2.4-5.6 cm
long x 2-4 mm diameter at anthesis, green, triangular
to obtusely triangular in cross section, elongating as
fruit matures. Perigone 5-6.6 cm long, infundibuliform;
hypanthium tube 0.4-0.7 cm long, greenish proximally,
vinaceous distally; paraperigone of fimbriae, partially
connate. Tepals in free portion coral red, dark vinaceous
adaxially at their base and forming a circular pattern at the
throat, with cream coloured stripes for half their length;
sepals (outer whorl) wider than petals (inner whorl),
apex acute with apicule subapical 1-2.5 mm long; upper
5.2-6.2 x 1.6-2.1 cm, oblanceolate, symmetric, slightly
recurvated; lateral 5-6 x 1.2-1.7 cm, narrowly elliptic to
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oblanceolate, slightly asymmetric; petals (inner tepals)
slightly smaller than the sepals, lower petal narrower
than the laterals, apex acute with apicule inconspicuous
or absent; lateral 4.9-5.6 x 1.1-1.7 cm, narrowly elliptic
to oblanceolate, slightly recurvated; lower 5-5.6 x 0.8-1.2
cm, narrowly elliptic. Stamens 6, of four different lengths,
inserted at the mouth of the hypanthium tube, shorter
than limb segments; filaments fasciculate, declinate-
ascending, reddish in the free portion, whitish at apex,
upper episepalous 2.3-3 cm long, lateral episepalous
2.4-3.2 cm long, lateral epipetalous 3.2-4 cm long, lower
epipetalous 2.6-3.3 cm long; anthers 4-5.5 mm long after
anthesis, oblong, cream, pollen golden-yellow. Ovary 0.7-
1.2 cm long x 4-5 mm diameter, obovoid, green; ovules
32-40. Style 5-5.5 cm long, slightly shorter or similar in
length to the limb segments, filiform, declinate to slightly
ascending, reddish; stigma trifid, lobes 2-3 mm long,
recurved, whitish. Fruit 1.2-1.8 ¢m long x 2.2-2.6 cm
diameter, capsule globose-compressed, greenish to straw
coloured; seeds 0.85-1.2 x 0.65-0.9 cm, half-discoid,
flattened.

Distribution and habitat. Hippeastrum laklano is
known only from a single locality in the North Plateau
of Santa Catarina State, close to the border between the
municipalities of Santa Terezinha and Itaiopolis (Fig. 3A).
The region is characterized as a transition zone between
Dense and Mixed Ombrophilous Forest (Leite 2002).
The word “taipas” written on the holotype label means
a traditional type of wall or its construction process
(Ferreira 1986), referring to the species” habitat, which was
found on a steep rocky wall near a waterfall (Fig. 3D). Co-
occurring species included ferns and herbaceous plants,
such as Ctenanthe sp. (Marantaceae), Commelina sp.
(Commelinaceae), Peperomia urocarpa Fisch. & C.A.Mey.
(Piperaceae), and Sinningia macropoda (Sprague)
H.E.Moore (Gesneriaceae), plus some shrubs and small
trees. The local climate is of the Ctbl type, according to the
Koppen classification, defined as mild temperature and
fully humid with warm summers. The precipitation is 1800
mm annually, with the highest average monthly occurring
between December and March, and the lowest occurring
between June and August; the annual average temperature
is around 18°C, with a maximum average of 26°C in the
summer and a minimum average of 7°C in the winter
(Corréa 2005). Four more species of Hippeastrum have
known records for the northern region of Santa Catarina,
found mainly in the Ombrophilous Dense Forests of the
mountainous regions; H. aulicum (Ker Gawl.) Herb., H.
glaucescens (Mart.) Herb., H. puniceum, and H. striatum.
Hippeastrum aulicumis a species distributed in the Atlantic
Forest of southern and southeastern Brazil, more frequent
in mountainous and humid forests, near the coast or in
coastal regions, and occurring in seasonal forests in the
interior of the state of Parana (Oliveira 2012). It is usually
an epiphyte or understory species, growing in litter-rich
rocky outcrops or trees, rarely in more open humid areas.
Hippeastrum glaucescens is a species widely distributed in
Brazil through the Atlantic Forest and Cerrado, reaching

neighbouring localities of Argentina and Paraguay
(Oliveira 2012). It is more frequent in higher altitude
regions, in open or partially shaded habitats, amid rocky
outcrops or in grassland formations. For information on
distribution and habitat of H. puniceum and H. striatum
see the subsection Distribution and habitat of H. curupira.
Phenology. Hippeastrum laklano was found with flowers
and immature fruits in early March. Specimens in
cultivation flowered from January to April, and they were
shown to be self-compatible.

Etymology. The specific epithet is a noun in apposition
and refers to the Laklano people, member of the Southern
Jé linguistic family, who inhabited vast areas of southern
Brazil, including almost the entire northern plateau
of Santa Catarina (Santos 1973). With the arrival of
European settlers in the region, particularly between the
mid-nineteenth and early twentieth centuries, the Laklano
were severely decimated through actions supported
by government authorities and private colonization
companies (Santos 1973; Selau 2006; Wittmann 2007).
The only known place of occurrence of the new species
is located close to the limits of the Ibirama-Laklano
Indigenous Territory, where the main remaining Laklano
community is confined. Established in 1926 with an area
of 20,000 hectares that would never be delimited, the
indigenous land was expanded to around 37,000 hectares
in 1999, and declared permanent indigenous possession
by an ordinance of the Ministry of Justice four years later
(Santos 1973; FIOCRUZ 2022). However, the indigenous
land continued to suffer constant invasions by settlers
and loggers, intensified from the 1950s, mainly for the
purpose of exploiting its natural resources, which would
result in the depletion of the jugara-palm (Euterpe edulis
Mart.) and timber reserves (Santos 1973; Namem 1994;
Nigro 2004). The Federal Supreme Court of Brazil is
judging two lawsuits filed by the state government and
environmental agency demanding the annulment of the
Lakland land demarcation process (FIOCRUZ 2022).
One of the lawsuits was declared of general repercussion
and will serve as a guideline for the federal government
and all instances of justice with regard to demarcation
procedure, placing the Lakland people and their struggle
at the heart of this issue in the country today (Silva and
Souza Filho 2021; FIOCRUZ 2022). Laklané is a self-
denomination that gained momentum among indigenous
people from the 1990s onwards, as part of an effort
to revitalize their language, as opposed to the name
Xokleng, that would have a pejorative meaning and would
represent the colonizer’s view of the community (Gakran
2005, 2020). According to the Laklano language, the word
“lakland” means “those of the sun clan” or “those who are
descendants of the sun” (Gakran 2005).

Preliminary IUCN conservation assessment. Critically
Endangered CR Blab(iii)+B2ab(iii); D. Hippeastrum
laklano should be considered critically endangered (CR)
according to the subcriteria Blab(iii)+B2ab(iii), due
to the number of locations (1) and decline in habitat
quality, and criterion D, due to the low number of known
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Figure 4. Hippeastrum laklano. A. Habit. B. Leaves (abaxial surface). C. Detail of leaf venation. D. Spathe bracts. E. Flower, frontal
view. F. Flower, lateral view. G. Sepals and petals: shape and apices. H1. Upper sepal. H2. Lateral petal. H3. Lateral sepal. H4. Lower
petal. I. Flower with removed perigone, showing stamens and style. J. Stigma. K. Longitudinal section of ovary and hypanthium tube.
L. Cross section of the ovary. M. Capsule. N. Seed. Drawn by Klei Sousa from A. Campos-Rocha 3355 and A. Campos-Rocha 3356.
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Figure 5. Hippeastrum laklano. A. Sepals and petals. B. Apex of the upper sepal. C. Apex of the lateral sepal. D. Flower with removed

perigone, showing stamens and style. E. Detail of anthers and stigma. F. Detail of paraperigone. G. Anther. H-I. Stigma at different

developmental stages.J. Inflorescence, top view. K. Leaf apex. L. Detail of leaf venation, abaxial surface. M. Detail of the spot at the
base of the tepals. N. Inflorescence, frontal view. O. Longitudinal section of the ovary. P. Fully developed leaves. Q. Base of leaves and
inflorescence. R. Bulb and bulblet. S. Habit. T-U. Detail of spathe bracts and bracteoles. V. Immature capsule. W. Mature capsule
exposing the seeds. X. Seeds. Y-Z. Seedlings. A-L, N-Z by Antonio Campos-Rocha; M by Mauro Peixoto.




248

Campos-Rocha et al.: Two new red-flowered species of Hippeastrum from Brazil

individuals. The new species was collected in its natural
habitat in 2006, and since then a few specimens have
been kept under cultivation on private property in the
state of Sdo Paulo. We do not have updated information
on this population and locality of occurrence. Although
the European colonization of the North Plateau of Santa
Catarina started in the 17" and 18™ centuries, most of its
forests would remain preserved until the beginning of the
20" century (Carvalho 2012). With the construction of
railroads and highways throughout the region, logging
activities intensified, resulting in an almost 50-year cycle
of deforestation (Valentini 2009; Carvalho 2012). The
original vegetation cover in this region is now reduced
to small, isolated forest fragments, restricted mainly
to riverbanks or steeper areas, and surrounded by
agriculture, pastures and homogeneous planted forests
(Scariot and Reis 2010; Schaadt and Vibrans 2015). In
recent years, Itaidpolis has led the deforestation ranking
in Santa Catarina several times (Soethe and Carvalho
2012).

Additional specimens examined. BRAZIL - Santa
Catarina « Santa Terezinha, em cultivo no estado de Sao
Paulo; 29 Jan. 2022; fl; A. Campos-Rocha 3355; UEC
Santa Terezinha, em cultivo no estado de Sao Paulo; 24
Mar. 2022; fr.; A. Campos-Rocha 3356; UEC.

Taxonomic notes. Hippeastrum laklano presents
some similarities in floral morphology to H. striatum,
from which it can be distinguished by having a shorter
hypanthium tube (representing about 1/10 of the
total length of perigone), conspicuously fimbriated
paraperigone, and the dark vinaceous spot at the base of
the tepals adaxially (vs tube representing about 1/5 of the
total length of perigone, paraperigone absent and tepals
cream to greenish at the base adaxially in H. striatum).
A few populations of H. striatum are known to have a
dark spot at the base of the tepals, although their colour
and position are different from those of H. laklano. In
addition, the flowers of H. laklano usually have a shorter
perigone than those of H. striatum (5-6.6 cm vs 5.5-12.5
cm). Hippeastrum laklano can also be compared to H.
santacatarina (Traub) Dutilh, a red-flowered species
endemic to southern Brazil. However, H. santacatarina
is a more robust species, typically found in marshy and
swampy fields, and flowering mainly in spring, while H.
laklano is a saxicolous plant and flowers in autumn in the
wild. Furthermore, in H. santacatarina the hypanthium
tube represents about 1/7 of the total length of perigone
and the tepals are whitish at the base adaxially, with a
whitish central stripe but without spot.

Key to Hippeastrum species occurring in the Brazilian Atlantic Forest

The Brazilian states with occurrence records for the domain are given in brackets: AL Alagoas; BA Bahia; CE Ceara; ES
Espirito Santo; GO Goids; MG Minas Gerais; MS Mato Grosso do Sul; PB Paraiba; PE Pernambuco; PR Parana; RJ Rio
de Janeiro; RN Rio Grande do Norte; RS Rio Grande do Sul; SC Santa Catarina; SE Sergipe; SP Sdo Paulo.

1.

Leaves strongly falcate, subfleshy; perigone nearly actinomorphic, salverform; stamens inserted (within the hypanthium tube),
ending at the same height (ES, MG) (Fig. 6V)
Leaves lorate, falcate, lanceolate to oblanceolate, slightly spatulated, linear, chartaceous; perigone zygomorphic to ultrazygomorphic,

H. velloziiflorum

campanulate to infundibuliform; stamens exserted (from the hypanthium tube), ending at different heights 2
2. Leaves lanceolate to oblanceolate, pseudopetiolate to obscurely pseudopetiolate; ovary with up to 12 ovules per locule; interior of
mature capsule bright red; seeds globose (BA, ES, MG, PR, RJ, SC, SP) (Fig. 6R) H. reticulatum
- Leaves lorate, falcate, slightly spatulated, linear, sessile; ovary with > 12 ovules per locule; interior of mature capsule not pigmented;
seeds papery, flattened 3
3. Leaves linear, up to 1 cm wide (MG) (Fig. 6I) H. cipoanum
- Leaves lorate, falcate, slightly spatulated, > 1 cm wide 4
4. Stigma capitate 5
- Stigma trilobed to trifid 8
5. Free portion of the tepals white or cream to light green; hypanthium tube over 7 cm long; paraperigone absent (BA, CE) (Fig. 6])
H. elegans
- Free portion of the tepals salmon, coral or dark red, carmine, orange, rarely pink; hypanthium tube up to 4 cm long; paraperigone
fimbriae flanking the base of the staminal filaments or a ring of fimbriae 6
6.  Free portion of the tepals salmon; staminal filaments exceeding the length of the perigone; paraperigone fimbriae flanking the base
of the staminal filaments (AL, BA, CE, PB, PE, RN, SE) (Fig. 6U) H. stylosum
- Freeportion of the tepals coral or dark red, carmine, orange, rarely pink; staminal filaments shorter than the perigone; paraperigone
aring of fimbriae 7
7. Free portion of the tepals coral red or orange, rarely pink (yellowish/greenish at the base adaxially and forming a circular pattern
at the throat) (AL, BA, CE, ES, GO, MG, MS, PB, PE, PR, RJ, RN, RS, SC, SP) (Fig. 6P) H. puniceum
- Free portion of the tepals dark red to carmine (greenish/whitish at the base adaxially with extensions to the middle of the limb)
(ES, MG, RJ, SP) (Fig. 6Q) H. reginae
8. Free portion of the tepals white or cream to light green; hypanthium tube over 6 cm long (ES, MG, R], SP) (Fig. 6E) ......ccccovevuviuunee

H. brasilianum
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Free portion of the tepals red, carmine, coral, bright scarlet or dark red, orange, salmon, green, sometimes greenish proximally and

reddish distally, purplish, white, pinkish or whitish-pink; hypanthium tube up to 4 cm long 9
Staminal filaments exceeding the length of the perigone 10
Staminal filaments shorter than the perigone 11
Leaves lorate; perigone ultrazygomorphic; free portion of the tepals reddish, sepals recurved at the apex; stigma trilobed (PR, RS,
SP) (Fig. 6B) H. angustifolium
Leaves falcate; perigone zygomorphic; free portion of the tepals greenish, sepals inflexed at the apex; stigma trifid (ES, MG, PR, R],
SP) (Fig. 6G) H. calyptratum
Paraperigone absent or inconspicuous 12
Paraperigone a ring of scales or fimbriae, scales flanking the base of the tepals or fimbriae alternated with scales.............ccccce. 15
Free portion of the tepals white (MG) (Fig. 6A) H. abatinguara
Free portion of the tepals orange, coral, or bright scarlet red 13
Free portion of the tepals bright scarlet red; hypanthium tube representing between 1/6 and 1/9 of the total length of perigone
(BA) H. curupira sp. nov.
Free portion of the tepals orange or coral red; hypanthium tube representing between 1/3 and 1/6 of the total length of perigone..

14
Perigone 12-14.6 cm long; free portion of the tepals greenish/yellowish at the base; stamens generally wine coloured (PR, R], SC,
SP) (Fig. 6D) H. blossfeldiae
Perigone 5.5-12.5 cm long; free portion of the tepals whitish/cream at the base; stamens generally cream coloured (BA, ES, MG,
MS, PR, RJ, RS, SC, SE, SP) (Fig. 6T) H. striatum
Paraperigone a ring of scales or scales flanking the base of the tepals, fimbriae absent 16
Paraperigone a ring of fimbriae or fimbriae alternated with scales 17
Leaves falcate with a long acuminate apex; perigone over 9 cm long; free portion of the tepals greenish at the base; paraperigone a
hard conspicuous ring of large scales (ES, MG, PR, RJ, RS, SC, SP) (Fig. 6C) H. aulicum
Leaves lorate with a more rounded apex; perigone up to 8.5 cm long; free portion of the tepals red or pinkish at the base; paraperigone
small scales flanking the base of the tepals (MG) (Fig. 6H) H. carassense
Leaves falcate; flowers laterally compressed; paraperigone conspicuous fimbriae on a more or less continuous base; upper petals
larger than sepals (RS, SC) (Fig. 6N) H. papilio
Leaves lorate or slightly spatulated; flowers not laterally compressed; paraperigone a ring of fimbriae; upper petals equal to or
narrower than sepals 18
Perigone < 8 cm long ... 19
Perigone > 8 cm long 22
Leaves slightly spatulated; perigone less than 5 cm long (R]) (Fig. 6L) H. idimae
Leaves lorate; perigone 5 Cim OF INOTE 0N c......uvuuurvuueruueremrriermseeienisesuseesserssessssesssessssessseesssessssesssessssesssessssesssssssessaessnessssesssesssnssssesssnesses 20
Perigone campanulate; free portion of the tepals white to pinkish (PR, RS, SC) (Fig. 6F) H. breviflorum
Perigone infundibuliform; free portion of the tepals red, coral red or dark red 21
Leaves generally reclinate and canaliculate; free portion of the tepals coral red and dark vinaceous at the base adaxially (forming a
circular pattern at the throat) H. laklano sp. nov.
Leaves generally erect and flat; free portion of the tepals red or dark red and whitish at the base adaxially (with a whitish central
stripe extending to the middle of the limb) (PR, RS, SC) (Fig. 6S) H. santacatarina
Free portion of the tepals with pink stripes; hypanthium tube over 3 cm long (PR, RS, SC) (Fig. 6W).....cccuevrevrrerunes H. vittatum
Free portion of the tepals without pink stripes; hypanthium tube less than 2.5 cm long 23
Upper sepal much larger than lower petal, lateral sepals asymmetrically falcate 24
Tepals more or less equal and symmetrically elliptic, obovate or oblanceolate 25
Bulbs subterranean; hypanthium tube 1.4-2 cm long; paraperigone a pellicle of fused fimbriae (BA, ES, MG, PR, RJ, RS, SC, SP)
(Fig. 6K) H. glaucescens
Bulbs exposed growing on rocks; hypanthium tube 2-2.4 cm long; paraperigone callose with faint linear scratches between the base
of the expansions on the three upper tepals (MG, PR, SP) (Fig. 60) H. psittacinum
Leaves generally erect, deciduous; free portion of the tepals red or orange at the base adaxially (with a greenish/white central stripe
extending to the middle of the limb); stigma lobes 2 mm or more long (ES, MG, RJ, SP) (Fig. 6M)......ccccoccnerverevunc H. morelianum
Leaves generally reclinate, evergreen; free portion of the tepals whitish at the base adaxially (with a whitish central stripe extending
to the middle of the limb); stigma lobes up to 1.5 mm long (SC) H. verdianum

DISCUSSION

national GDP (Rezende et al. 2018). The region hosts the

The Atlantic Forest houses approximately 125 million  main research institutions in Brazil, making the Atlantic
people, which corresponds to more than 70% of the Forest the best sampled phytogeographic domain in the
Brazilian population and accounts for about 2/3 of the country (Galindo-Leal and Camara 2003; Sobral and
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Stehmann 2009; Oliveira et al. 2019), with its flora well
represented in local herbaria (Morellato and Haddad
2000; Stehmann et al. 2009). However, no other Brazilian
phytogeographic domain has contributed so many new
species that have been described in recent decades, with
the Atlantic Forest accounting for almost half of them
between 1990 and 2006 (Sobral and Stehmann 2009),
This justifies the identification and description of new
species as the first topic of the research agendas in the
region (Joly et al. 2014). This is true even for groups that
are well-studied and relatively well-sampled, as is the
case for Amaryllidaceae in Brazil. In recent years, several
new species have been described for the country, mostly
endemic to the Atlantic Forest (Oliveira et al. 2017;
Campos-Rocha et al. 2017a, 2017b, 2018b, 2019, 2022a,
2022b), including another species of Hippeastrum from
Santa Catarina (Blineker and Bastian 2018), considered
the Brazilian state with the best studied and sampled
flora (Reis et al. 2011; Sousa-Baena et al. 2014). The
description of two new species highlights the importance
of continued collection efforts in all regions of the domain.
It also reinforces the value of the work done by specialist
taxonomists and field studies for their research. The
species published here are known only from collections
made by the authors, and there is no additional record in
the herbaria or other scientific collections consulted over
almost forty years of investigation.

Hippeastrum has a long and complicated taxonomic
history. Since the end of the 19™ century, several
infrageneric classifications have been proposed, based
mainly on floral attributes (for a detailed overview, see
Dutilh 1987 and Oliveira 2012). The molecular studies,
however, revealed that most of the traditional characters
were highly homoplastic, resulting in classifications
based on groups all para- or polyphyletic (Oliveira
2012; Garcia et al. 2014). Garcia et al. (2019) proposed
a consensus classification for tribe Hippeastreae based
on molecular, morphological and cytogenetic data, and
divided Hippeastrum into two subgenera. While H. subg.
Hippeastrum covers all species previously recognized
as Hippeastrum, subg. Tocantinia includes only those
three species formerly described as Tocantinia Ravenna,
endemic to the Brazilian Cerrado and transition zones to
the Caatinga, which have a peculiar external morphology.
The two species described here show all the diagnostic
features of the typical subgenus (leaves lorate; scape
multiflowered; spathe bivalved, free from the base; flowers
pedicellate, without fragrance; perigone infundibuliform,
mainly reddish in colour; ovules numerous, 24 or more
per locule), in which they should be positioned. A
molecular phylogenetic analysis conducted by Oliveira
(2012) based on the nuclear marker ITS placed H.
laklano in a weakly supported clade with H. angustifolium
Pax, H. breviflorum Herb., H. santacatarina, and H.
vittatum (UHér.) Herb., species distributed throughout
southern Brazil. ITS sequences have proven sufficiently
informative to place most South American species of
Amaryllidaceae in the genera and tribes in which they

are currently circumscribed, although of limited use in
resolving phylogenetic relationships at the infrageneric
level (Meerow et al. 2000; Meerow 2010). For the genus
Hippeastrum in particular, phylogenetic inferences also
provided evidence of the importance of reticulation
events in shaping the history of the group, closely related
to geographic and environmental factors, especially in
southern Brazil (Oliveira 2012).

The Red List of the Brazilian Flora recognized most
species of Hippeastrum that occur in the Atlantic Forest as
threatened with extinction (Ministério do Meio Ambiente
2014), many also included in regional lists (COPAM 2008;
CONSEMA 2014; SMA 2016; Fraga et al. 2019). Both
species described here have a single known record, and
were classified as Critically Endangered, the category for
species with the highest risk of extinction. Although they
occur in legally protected areas, the species are exposed
to several types of threats and without any guarantee of
protection. Hippeastrum curupira was collected in one of
the most vulnerable regions of the Atlantic Forest region
of southern Bahia, which is experiencing a rapid and
uncontrolled urbanization process, accompanied by real
estate speculation, pressure from tourist activities and,
more recently, the implementation of mega-projects, such
as the Porto Sul Complex (Viana 2011; Dias et al. 2014;
Souza Filho et al. 2019). Its type location is situated in the
EPA of the Lagoa Encantada and Rio Almada, the largest
conservation unit in the municipality of Ilhéus and one of
the largest in southern Bahia (Santos et al. 2009; GAMBA
2012). EPAs are conservation units of sustainable use,
characterized by presenting areas that are usually quite
extensive, consisting of both private and public land
(Government of Brasil 2000). Established as the less
restrictive category of Brazilian protected areas, they are
frequently unable to ensure the effective conservation of
biodiversity and natural resources (Sousa 2012; WWE-
Brasil and ICMBio 2017; Jeronymo et al. 2021). Local
reports indicate increasing pressures on EPA of the Lagoa
Encantada and Rio Almada, including deforestation,
the occupation of protected areas and mining activities
(GAMBA 2012; CEAMA 2014). The conservation unit
has a management plan published in the mid-1990s,
not including the areas added in 2003, which represent
more than 90% of its current area (GAMBA 2012). It also
precedes the National System of Nature Conservation
Units (SNUC), adopted as law in 2000. According to the
environmental zoning of the EPA, H. curupira was found
in the border between the agroforestry and agricultural
zones and, therefore, outside protected or conservation
zones (INEMA 2002).

The type locality of H. laklano should be considered
a Permanent Preservation Area (PPA) according to the
Brazilian Forest Code, as a slope with a declivity greater
than 45 degrees, equivalent to 100% in the line of maximum
gradient (Government of Brasil 2012). Together with
conservation units, PPAs are the main legal instrument
for the protection of biodiversity in Brazil, comprising
spaces with inherent environmental vulnerability, where
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Figure 6. Species of Hippeastrum native from Brazilian Atlantic Forest. A. H. abatinguara Campos-Rocha & A.S.Medeiros. B. H.
angustifolium. C. H. aulicum. D. H. blossfeldiae (Traub & J.L.Doran) Van Scheepen. E. H. brasilianum (Traub & J.L.Doran) Dutilh.
F. H. breviflorum. G. H. calyptratum (Ker Gawl.) Herb. H. H. carassense Campos-Rocha & R.C.Mota. I. H. cipoanum (Ravenna)
Meerow. J. H. elegans (Spreng.) H.E.Moore. K. H. glaucescens. L. H. idimae Dutilh & R.S.Oliveira. M. H. morelianum Lem. N.
H. papilio (Ravenna) Van Scheepen. O. H. psittacinum (Ker Gawl.) Herb. P. H. puniceum. Q. H. reginae. R. H. reticulatum. S. H.
santacatarina. T. H. striatum. U. H. stylosum Herb. V. H. velloziiflorum Campos-Rocha & Meerow. W. H. vittatum. A, C,K, M, O, P,
R, T by Antonio Campos-Rocha; B by German Roitman; D by Plinio Senna; E by Claudio Fraga; F, G, I, N, S, U, W by Mauro Peixoto;
H by Rubens da Mota; J by Ulf Mehlig; L by Julie Dutilh; Q by Jodo Stehmann; V by Luiz Menini Neto.
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no human activity is allowed, and vegetation clearing
is permitted only in exceptional cases. In the northern
plateau of Santa Catarina, most PPAs showed conflicting
land use, which was less evident in PPAs of slopes than
in water PPAs (Caldas 2007; Palivoda and Povaluk
2015). The preservation of native vegetation in PPAs is
the responsibility of their owners (Government of Brasil
2012). The closest protected areas to the type locality of
H. laklano are the State Biological Reserve (Rebio) of
Sassafras and the Area of Relevant Ecological Interest
(ARIE) of Serra da Abelha. Together with the Ibirama-
Laklano Indigenous Territory, the conservation units
cover the most important forest remnants in the northern
plateau of Santa Catarina and neighbouring areas of the
Itajai Valley (SOSMA and INPE 2021). Established in
1990 as a federal conservation unit for sustainable use,
the ARIE of Serra da Abelha records conflicts of use and
occupation since its foundation (Salles 2003; APREMAVI
2015), including overlapping of most of its 4500 thousand
hectares of area with the indigenous land (Pereira 2004;
Schmitz 2018). The Rebio Sassafras is a full protection
conservation unit created in the late 1970s, in a regional
context of over-exploitation of timber resources, with
the main purpose of conserving wood species, especially
the remaining populations of “canela-sassafras” (Ocotea
odorifera (Vell.) Rohwer), abundant in the area (FATMA
2010). The reserve also overlaps with the indigenous
land, which, although representing less than 10% of its
area, corresponds to the sites where the infrastructure of
the conservation unit is installed (Pereira 2004; FATMA
2010). In addition to ecologically similar environments
around the type locality, we believe that efforts to search
for new accessions of H. laklano could be directed to
both conservation units, whose herbaceous flora is still
poorly studied, based on the available literature (FATMA
2010; APREMAVI 2015) and online databases consulted.
However, the uncertain legal status of the region makes
the only known record of H. laklano and possible new
ones even more vulnerable. Following the efforts of
locating additional records of the described species, urgent
conservation actions are needed and should concentrate
on effective protection of the known remaining accessions
to ensure their long-term survival.

ACKNOWLEDGMENTS

We thank Alain Chautems for authorizing the use of
his photograph (Fig. 3D) and information on the type
locality of Hippeastrum laklano; Claudio N. Fraga, Joao
R. Stehmann, German Roitman, Luiz Menini Neto, Plinio
Senna, Rubens da Mota, and Ulf Mehlig for authorizing
the use of the photographs included in Fig. 6; Klei Sousa
for the line drawings; and Kanchi Gandhi for advice on
the specific epithets. We are also grateful to the reviewers
for their helpful comments and suggestions. The financial
support of this study by Coordenacido de Aperfeicoamento
de Pessoal de Nivel Superior (CAPES), Conselho Nacional

de Desenvolvimento Cientifico e Tecnoldgico (CNPq),
and Fundagdo de Pesquisa do Estado de Sao Paulo
(FAPESP 20/02207-5) is gratefully acknowledged.

REFERENCES

Agapito LS, Miranda MA, Janudrio TFX (2022) A political
agenda in conflict with environmental protection: a critical
policy essay from Brazil. International Criminology 2: 206—
218. https://doi.org/10.1007/s43576-021-00041-y

Antonelli A, Fry C, Smith R], et al. (2020) State of the World’s
Plants and Fungi 2020. Royal Botanic Gardens, Kew. https://
doi.org/10.34885/172

APREMAVT (2015) Plano de Manejo. ARIE Serra da Abelha.
Associagao de Preservagdo do Meio Ambiente e da Vida,
Brasilia. https://www.gov.br/icmbio/pt-br/assuntos/
biodiversidade/unidade-de-conservacao/unidades-de-
biomas/mata-atlantica/lista-de-ucs/arie-serra-da-abelha/
arquivos/dcom_plano_de_manejo_arie_serra_da_abelha.
pdf [accessed 25.05.2023]

Barbosa MRV, Thomas WW (2008) Natural vegetation types in
the Atlantic coastal forest of Northeastern Brazil. In: Thomas
WW (Ed.) The Atlantic Coastal Forest of Northeastern
Brazil. The New York Botanical Garden Press, New York,
6-20.

Brazilian Flora Group (2018) Brazilian Flora 2020: innovation
and collaboration to meet Target 1 of the Global Strategy for
Plant Conservation (GSPC). Rodriguésia 69(4): 1513-1527.
https://doi.org/10.1590/2175-7860201869402

Biineker HM, Bastian RE (2018) Taxonomic novelties in
Southern Brazilian Amaryllidaceae-IV:  Hippeastrum
correiense (Bury) Worsley, the correct name of the famous
H. morelianum Lem.; and H. verdianum, a new species
from Santa Catarina. Balduinia 64: 42-58. https://doi.
0rg/10.5902/2358198035738

Caldas PF (2007) Geoprocessamento aplicado na delimitagdo
de Areas de Preservagdo Permanente em Jaragud do Sul -
SC. Graduation monograph, Universidade Federal Rural do
Rio de Janeiro, Brazil.

Campos-Rocha A, Meerow AW, Semir J, Dutilh JHA (2017a)
A new species of Griffinia (Amaryllidaceae) from Espirito
Santo state, Brazil, and reassessment of Griffinia concinna
Phytotaxa ~ 327:  175-183.  https://doi.org/10.11646/
phytotaxa.327.2.6

Campos-Rocha A, Meerow AW, Lopes EFM, Semir ], Mayer
JLS, Dutilh JHA (2017b) Eithea lagopaivae, a new critically
endangered species in the previously monotypic genus
Eithea Ravenna (Amaryllidaceae). PhytoKeys 85: 45-58.
https://doi.org/10.3897/phytokeys.85.13369

Campos-Rocha A, Meerow AW, Dutilh JHA (2018a) Two

species of Hippeastrum
(Amaryllidaceae) from the Brazilian Cerrado. Phytotaxa
360(2): 91-102. https://doi.org/10.11646/phytotaxa.360.2.1

Campos-Rocha A, Semir ], Peixoto M, Dutilh JHA (2018b)
Griffinia meerowiana,

new critically endangered

a remarkable new species of
Amaryllidaceae from Espirito Santo state, Brazil. Phytotaxa

344: 228-238. https://doi.org/10.11646/phytotaxa.344.3.3


https://doi.org/10.1007/s43576-021-00041-y
https://doi.org/10.34885/172
https://doi.org/10.34885/172
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/mata-atlantica/lista-de-ucs/arie-serra-da-abelha/arquivos/dcom_plano_de_manejo_arie_serra_da_abelha.pdf
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/mata-atlantica/lista-de-ucs/arie-serra-da-abelha/arquivos/dcom_plano_de_manejo_arie_serra_da_abelha.pdf
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/mata-atlantica/lista-de-ucs/arie-serra-da-abelha/arquivos/dcom_plano_de_manejo_arie_serra_da_abelha.pdf
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/mata-atlantica/lista-de-ucs/arie-serra-da-abelha/arquivos/dcom_plano_de_manejo_arie_serra_da_abelha.pdf
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/mata-atlantica/lista-de-ucs/arie-serra-da-abelha/arquivos/dcom_plano_de_manejo_arie_serra_da_abelha.pdf
https://doi.org/10.1590/2175-7860201869402
https://doi.org/10.5902/2358198035738
https://doi.org/10.5902/2358198035738
https://doi.org/10.11646/phytotaxa.327.2.6
https://doi.org/10.11646/phytotaxa.327.2.6
https://doi.org/10.3897/phytokeys.85.13369
https://doi.org/10.11646/phytotaxa.360.2.1
https://doi.org/10.11646/phytotaxa.344.3.3

Plant Ecology and Evolution 156 (2): 239-256, 2023

253

Campos-Rocha A, Meerow AW, Lopes EFM, Semir J, Mayer
JLS, Dutilh JHA (2019) New and reassessed species of
Griffinia (Amaryllidaceae) from the Brazilian Atlantic
Forest. Systematic Botany 44: 310-318. https://doi.
org/10.1600/036364419X15562052252199

Campos-Rocha A, Medeiros AS, Meerow AW, Sanz-Veja
PA, Dutilh JHA (2022a) A remarkable new species
of Hippeastrum (Amaryllidaceae) from the Serra da
Mantiqueira, Southeastern Brazil. Phytotaxa 571: 197-208.
https://doi.org/10.11646/phytotaxa.571.2.6

Campos-Rocha A, Meerow AW, Machado RM, Mayer JLS,
Mota RC, Fontana AP, Ribeiro OBC, Garcia NB, Dutilh JHA
(2022b) Out of the mud: two new species of Hippeastrum
(Amaryllidaceae) from the Doce and Jequitinhonha River
basins, Brazil. Plant Systematics and Evolution 308(2): 22.
https://doi.org/10.1007/s00606-022-01805-3

Carvalho MMX (2012) Uma grande empresa em meio a
floresta: a histéria da devasta¢io da floresta com araucdria
e a Southern Brazil Lumber and Colonization (1870-1970).
PhD Thesis, Universidade Federal de Santa Catarina, Brazil.
https://repositorio.ufsc.br/xmlui/handle/123456789/93507
[accessed 01.06.2023]

Cascudo LC (1998) Dicionario do Folclore Brasileiro. Ninth
Edition. Ediouro, Rio de Janeiro, 1-930.

Cascudo LC (2002) Geografia dos Mitos Brasileiros. Third
Edition. Global, Sao Paulo, 1-400.

CEAMA (2014) Area de Protegio Ambiental (APA) da Lagoa
Encantada e Rio Almada (Ilhéus-Ba): relatério de gestao
de wunidade de conservagio (RAPPAM)-2014. Centro
de Apoio Operacional do Meio Ambiente e Urbanismo.
http://www.ceama.mp.ba.gov.br/component/docman/
doc_download/3826-rappam-parecer-apa-lagoa-encantada-
versao-final-12-11-2015.html [accessed 26.03.2022]

CONSEMA (2014) Resolugdo CONSEMA n°51, de 05 de
dezembro de 2014. Lista oficial das espécies da flora
ameacada de extincio no estado de Santa Catarina.
Conselho Estadual do Meio Ambiente. https://www.ima.
sc.gov.br/index.php/downloads/biodiversidade/flora/2436-
lista-da-flora-ameacada-de-extincao-em-sc-resolucao-
consema-n-51-2014 [accessed 26.03.2022]

COPAM (2008) Deliberaggo COPAM n° 367, de 15 de
dezembro de 2008. Lista das espécies ameagadas de extingdo
da flora do estado de Minas Gerais. Conselho Estadual
de Politica Ambiental. http://www.siam.mg.gov.br/sla/
download.pdf?idNorma=9450 [accessed 26.05.2023]

Corréa CMC (2005) Perdas de solo e a qualidade da agua
procedente de estrada de wuso florestal no planalto
catarinense. PhD Thesis, Universidade Federal do Parani,
Brazil. https://acervodigital.ufpr.br/handle/1884/3179
[accessed 01.06.2023]

Dean W (1997) With Broadax and Firebrand: the Destruction
of the Brazilian Atlantic Forest. University of California
Press, Berkeley, 1-504.

de Paula LF, Azevedo LO, Mauad LP, Cardoso LJ, Braga JM,
Kollmann LJ, Fraga CN, Neto LM, Labiak PH, Mello-Silva
R, Porembski S (2020) Sugarloaf Land in south-eastern
Brazil: a tropical hotspot of lowland inselberg plant diversity.

Biodiversity Data Journal 8: €53135. https://doi.org/10.3897/
BD]J.8.e53135

Dias IR, de Mira-Mendes CV, Solé M (2014) Rapid inventory
of herpetofauna at the APA (environmental protection area)
of the Lagoa Encantada and Rio Almada, Southern Bahia,
Brazil. Herpetology Notes 7: 627-637. https://www.biotaxa.
org/hn/article/view/8557 [accessed 25.05.2023]

Dutilh JHA (1987) Investigagbes citotaxonomicas em
populagoes brasileiras de Hippeastrum Herb. M.S.
Dissertation, Universidade Estadual de Campinas, Brazil.

Dutilh JHA, Campos-Rocha A, Sassone AB, Oliveira RS,
Giussani LM, Meerow AW, Semir ], Streher NS, Garcia N
(2020) Hippeastrum in Flora do Brasil 2020. Jardim Boténico
do Rio de Janeiro. https://floradobrasil2020.jbrj.gov.br/
reflora/floradobrasil/FB4354 [accessed 25.05.2023]

FATMA (2010) Plano de Manejo da Reserva Bioldgica
Estadual do Sassafras. Fundagdo do Meio Ambiente. https://
www.ima.sc.gov.br/index.php/downloads/ecossistemas/
unidades-de-conservacao/reserva-biologica-estadual-do-
sassafras/2490-plano-de-maneja-da-rebio-do-sassafras
[accessed 26.03.2022]

Ferreira ABH (1986) Novo Dicionario da Lingua Portuguesa.
Second Edition. Nova Fronteira, Rio de Janeiro, 1-1838.

FIOCRUZ (2022) Mapa de conflitos envolvendo injustica
ambiental e saide no Brasil. Fundagdo Oswaldo Cruz.
https://mapadeconflitos.ensp.fiocruz.br/conflito/povos-
indigenas-laklano-xokleng-da-ti-ibirama-la-klano-lutam-
por-regularizacao-de-territorio-contra-preconceito-
e-contra-pandemia-mundial-da-covid-19/ [accessed
26.03.2022]

Fraga CN, Peixoto AL, Leite YLR, et al. (2019) Lista da fauna
e flora ameacadas de extingdo no estado do Espirito Santo.
In: Fraga CN, Formigoni MH, Chaves FG (Eds) Fauna e
Flora Ameagadas de Extingdo no Estado do Espirito Santo.
Instituto Nacional da Mata Atlantica, Santa Teresa, 342-419.

Gakran N (2005) Aspectos morfossintaticos da lingua Lakland
(Xokleng) “Je”. ML.S. Dissertation, Universidade Estadual de
Campinas, Brazil. https://repositorio.unicamp.br/Acervo/
Detalhe/357840 [accessed 01.06.2023]

Gakran N (2020) Marcagdo de género em Lakland
(Jé  Meridional). 27(48):  41-59. https://
periodicoscientificos.ufmt.br/ojs/index.php/polifonia/issue/
view/636/162 [accessed 26.05.2023]

Galindo-Leal C, Camara IG (2003) Atlantic Forest hotspot
status: an overview. In: Galindo-Leal C, Camara IG (Eds)

Polifonia

The Atlantic Forest of South America: Biodiversity Status,
Threats, and Outlook. Center for Applied Biodiversity
Science and Island Press, Washington, 3-11.

GAMBA (2012) Plano municipal de conservagéo e recuperagao
da Mata Atlantica de Ilhéus - Bahia. Grupo Ambientalista
da Bahia, Ilhéus. https://www.gamba.org.br/wp-content/
uploads/2014/07/plano-I11h%c3%a9us.pdf
26.03.2022]

Garcia N, Meerow AW, Soltis DE, Soltis PS (2014) Testing

tribe

Hippeastreae (Asparagales) with ITS and chloroplast

[accessed

deep reticulate evolution in Amaryllidaceae

sequence data. Systematic Botany 39(1): 75-89. https://doi.
0rg/10.1600/036364414X678099


https://doi.org/10.1600/036364419X15562052252199
https://doi.org/10.1600/036364419X15562052252199
https://doi.org/10.11646/phytotaxa.571.2.6
https://doi.org/10.1007/s00606-022-01805-3
https://repositorio.ufsc.br/xmlui/handle/123456789/93507
http://www.ceama.mp.ba.gov.br/component/docman/doc_download/3826-rappam-parecer-apa-lagoa-encantada-versao-final-12-11-2015.html
http://www.ceama.mp.ba.gov.br/component/docman/doc_download/3826-rappam-parecer-apa-lagoa-encantada-versao-final-12-11-2015.html
http://www.ceama.mp.ba.gov.br/component/docman/doc_download/3826-rappam-parecer-apa-lagoa-encantada-versao-final-12-11-2015.html
https://www.ima.sc.gov.br/index.php/downloads/biodiversidade/flora/2436-lista-da-flora-ameacada-de-extincao-em-sc-resolucao-consema-n-51-2014
https://www.ima.sc.gov.br/index.php/downloads/biodiversidade/flora/2436-lista-da-flora-ameacada-de-extincao-em-sc-resolucao-consema-n-51-2014
https://www.ima.sc.gov.br/index.php/downloads/biodiversidade/flora/2436-lista-da-flora-ameacada-de-extincao-em-sc-resolucao-consema-n-51-2014
https://www.ima.sc.gov.br/index.php/downloads/biodiversidade/flora/2436-lista-da-flora-ameacada-de-extincao-em-sc-resolucao-consema-n-51-2014
http://www.siam.mg.gov.br/sla/download.pdf?idNorma=9450
http://www.siam.mg.gov.br/sla/download.pdf?idNorma=9450
https://acervodigital.ufpr.br/handle/1884/3179
https://doi.org/10.3897/BDJ.8.e53135
https://doi.org/10.3897/BDJ.8.e53135
https://www.biotaxa.org/hn/article/view/8557
https://www.biotaxa.org/hn/article/view/8557
https://floradobrasil2020.jbrj.gov.br/reflora/floradobrasil/FB4354
https://floradobrasil2020.jbrj.gov.br/reflora/floradobrasil/FB4354
https://www.ima.sc.gov.br/index.php/downloads/ecossistemas/unidades-de-conservacao/reserva-biologica-estadual-do-sassafras/2490-plano-de-maneja-da-rebio-do-sassafras
https://www.ima.sc.gov.br/index.php/downloads/ecossistemas/unidades-de-conservacao/reserva-biologica-estadual-do-sassafras/2490-plano-de-maneja-da-rebio-do-sassafras
https://www.ima.sc.gov.br/index.php/downloads/ecossistemas/unidades-de-conservacao/reserva-biologica-estadual-do-sassafras/2490-plano-de-maneja-da-rebio-do-sassafras
https://www.ima.sc.gov.br/index.php/downloads/ecossistemas/unidades-de-conservacao/reserva-biologica-estadual-do-sassafras/2490-plano-de-maneja-da-rebio-do-sassafras
https://mapadeconflitos.ensp.fiocruz.br/conflito/povos-indigenas-laklano-xokleng-da-ti-ibirama-la-klano-lutam-por-regularizacao-de-territorio-contra-preconceito-e-contra-pandemia-mundial-da-covid-19/
https://mapadeconflitos.ensp.fiocruz.br/conflito/povos-indigenas-laklano-xokleng-da-ti-ibirama-la-klano-lutam-por-regularizacao-de-territorio-contra-preconceito-e-contra-pandemia-mundial-da-covid-19/
https://mapadeconflitos.ensp.fiocruz.br/conflito/povos-indigenas-laklano-xokleng-da-ti-ibirama-la-klano-lutam-por-regularizacao-de-territorio-contra-preconceito-e-contra-pandemia-mundial-da-covid-19/
https://mapadeconflitos.ensp.fiocruz.br/conflito/povos-indigenas-laklano-xokleng-da-ti-ibirama-la-klano-lutam-por-regularizacao-de-territorio-contra-preconceito-e-contra-pandemia-mundial-da-covid-19/
https://repositorio.unicamp.br/Acervo/Detalhe/357840
https://repositorio.unicamp.br/Acervo/Detalhe/357840
https://periodicoscientificos.ufmt.br/ojs/index.php/polifonia/issue/view/636/162
https://periodicoscientificos.ufmt.br/ojs/index.php/polifonia/issue/view/636/162
https://periodicoscientificos.ufmt.br/ojs/index.php/polifonia/issue/view/636/162
https://www.gamba.org.br/wp-content/uploads/2014/07/plano-Ilh%C3%A9us.pdf
https://www.gamba.org.br/wp-content/uploads/2014/07/plano-Ilh%C3%A9us.pdf
https://doi.org/10.1600/036364414X678099
https://doi.org/10.1600/036364414X678099

254 Campos-Rocha et al.: Two new red-flowered species of Hippeastrum from Brazil

Garcia, N, Meerow AW, Arroyo-Leuenberger S, Oliveira RS,
Dutilh, JH, Soltis PS, Judd WS (2019) Generic classification
of Amaryllidaceae tribe Hippeastreae. Taxon 68(3): 481-498.
https://doi.org/10.1002/tax.12062

Goldenberg R, Michelangeli FA, Aona LY, Amorim AM (2016)
Angiosperms and the Linnean shortfall: three new species
from three lineages of Melastomataceae at one spot at the
Atlantic Forest. Peer] 4: e1824. https://doi.org/10.7717/
peerj.1824

Government of Brasil (2000) Lei n°® 9.985, de 18 de julho de
2000.  https://www.planalto.gov.br/ccivil_03/LEIS/L9985.
htm [accessed 26.03.2022]

Government of Brasil (2012) Lei n°® 12.651, de 25 de maio de
2012. https://www.planalto.gov.br/ccivil_03/_ato2011-
2014/2012/1ei/112651.htm [accessed 26.03.2022]

IBGE (2012) Manual Técnico da Vegetagao Brasileira. Second
Edition. Instituto Brasileiro de Geografia e Estatistica, Rio
de Janeiro, 1-275. https://biblioteca.ibge.gov.br/visualizacao/
livros/liv63011.pdf [accessed 26.05.2023]

IBGE (2022) Portal de mapas. Instituto Brasileiro de Geografia
e Estatistica. https://mapas.ibge.gov.br/bases-e-referenciais/
basescartograficas/malhas-digitais [accessed 15.04.2022]

INEMA (2002) Resolugio CEPRAM N° 2.989 de 19 Julho de
2002, Zoneamento da APA da Lagoa Encantada e do Rio
Almada. Instituto do Meio Ambiente e Recursos Hidricos.
Conselho Estadual do Meio Ambiente, Salvador.

TUCN (2012) TUCN Red list categories and criteria, version 3.1.
Second Edition. The International Union for Conservation
of Nature, Gland, Switzerland. https://portals.iucn.org/
library/sites/library/files/documents/RL-2001-001-2nd.pdf
[accessed 25.05.2023]

TUCN (2022) Guidelines for using the ITUCN red list categories
and criteria. Version 15.1. Prepared by the Standards
and Petitions Committee. The International Union for
Conservation of Nature. https://nc.iucnredlist.org/redlist/
content/attachment_files/Red_List_Guidelines_PT_
corrected_20220725.pdf [accessed 25.05.2023]

Jeronymo CAL, Silva ER, Fonseca KT (2021) The Environmental
Protection Areas tragedy: an analysis of the implementation
of Nature Conservation Units, Brazil. Ciéncia e Natura 43:
86. https://doi.org/10.5902/2179460X64612

Joly CA, Metzger JP, Tabarelli M (2014) Experiences from
the Brazilian Atlantic Forest: ecological findings and
conservation initiatives. New Phytologist 204(3): 459-473.
https://doi.org/10.1111/nph.12989

Landau EC, Hirsch A, Musinsky J (2008) Vegetation cover and
land use in the Atlantic coastal forest of southern Bahia,
Brazil, based on satellite imagery: a comparison among
municipalities. In: Thomas WW (Ed.) The Atlantic Coastal
Forest of Northeastern Brazil. The New York Botanical
Garden Press, New York, 221-244.

Leite PF (2002) Contribui¢do ao conhecimento fitoecoldgico
do sul do Brasil. Ciéncia & Ambiente 24: 51-63. https://
cienciaeambiente.com.br/shared-files/2370/2051-073.pdf
[accessed 26.05.2023]

Marques MC, Trindade W, Bohn A, Grelle CE (2021) The
Atlantic Forest: an introduction to the megadiverse forest
of South America. In: Marques MC, Grelle CE (Eds)

The Atlantic Forest: History, Biodiversity, Threats and
Opportunities of the Mega-diverse Forest. Springer, Cham,
3-23. https://doi.org/10.1007/978-3-030-55322-7_1

Martinelli G, Moraes MA (2013) Livro Vermelho da Flora do
Brasil. Instituto de Pesquisas do Jardim Botanico do Rio de
Janeiro, 1-1100. https://dspace.jbrj.gov.br/jspui/bitstream/
doc/26/1/LivroVermelho.pdf [accessed 01.06.2023]

Martini AMZ, Fiaschi P, Amorim AM, Paixao JL (2007) A
hot-point within a hot-spot: a high diversity site in Brazil’s
Atlantic Forest. Biodiversity and Conservation 16(11): 3111-
3128. https://doi.org/10.1007/s10531-007-9166-6

Meerow AW (2009) Tilting at windmills: 20 years of
Hippeastrum breeding. Israel Journal of Plant Sciences 57(4):
303-313. https://doi.org/10.1560/1JPS.57.4.303

Meerow AW (2010) Convergence or reticulation? Mosaic
evolution in the canalized American Amaryllidaceae. In:
Seberg O, Petersen G, Barfod AS, Davis JI (Eds) Diversity,
Phylogeny and Evolution in the Monocotyledons. Aarhus
University Press, Aarhus, 145-168.

Meerow AW, Snijman DA (1998) Amaryllidaceae. In: Kubitzki
K (Ed.) The Families and Genera of Vascular Plants.
Volume 3. Springer Verlag, Berlin, 83-110. https://doi.
0rg/10.1007/978-3-662-03533-7_11

Meerow AW, Guy CL, Li Q-B, Yang S-L (2000) Phylogeny
of the American Amaryllidaceae based on nrDNA ITS
sequences. Systematic Botany 25: 708-726. https://doi.
0rg/10.2307/2666729

Meira Neto JA, Souza AL, Lana JM, Valente GE (2005)
Composicao floristica, espectro bioldgico e fitofisionomia
da vegetacio de mugununga nos municipios de Caravelas
e Mucuri, Bahia. Revista Arvore 29: 139-150. https://doi.
0rg/10.1590/50100-67622005000100015

Mendonga EP, Macédo JA, Reiber WF, Gondim MG, Mattedi
RM (1996) Area de Protecio Ambiental da Lagoa Encantada:
Plano de Manejo. Volume I. V&S Engenheiros Consultores
S/C.

Menezes RG, Barbosa R (2021) Environmental governance
under Bolsonaro: dismantling institutions, curtailing
participation, delegitimising opposition. Zeitschrift fiir
Vergleichende Politikwissenschaft 15(2): 229-247. https://
doi.org/10.1007/s12286-021-00491-8

Ministério do Meio Ambiente (2014) Portaria n°® 443, de 17
de dezembro de 2014. Lista Nacional Oficial de Espécies
da Flora Ameacadas de Extingdo. Didrio Oficial da Unido,
Brasilia.

Morellato LPC, Haddad CFB (2000) Introduction: the
Atlantic Forest. Biotropica 32: 786-792. https://doi.
org/10.1111/j.1744-7429.2000.tb00618.x

Murray-Smith C, Brummitt NA, Oliveira-Filho AT, Bachman
S, Moat J, Lughadha EMN, Lucas EJ (2009) Plant diversity
hotspots in the Atlantic coastal forests of Brazil. Conservation
Biology 23(1): 151-163. https://doi.org/10.1111/j.1523-
1739.2008.01075.x

Myers N, Mittermeier RA, Mittermeier CG, da Fonseca
GA, Kent ] (2000) Biodiversity hotspots for conservation
priorities. Nature 403(6772): 853-858.  https://doi.

0rg/10.1038/35002501


https://doi.org/10.1002/tax.12062
https://doi.org/10.7717/peerj.1824
https://doi.org/10.7717/peerj.1824
https://www.planalto.gov.br/ccivil_03/LEIS/L9985.htm
https://www.planalto.gov.br/ccivil_03/LEIS/L9985.htm
https://www.planalto.gov.br/ccivil_03/_ato2011-2014/2012/lei/l12651.htm
https://www.planalto.gov.br/ccivil_03/_ato2011-2014/2012/lei/l12651.htm
https://biblioteca.ibge.gov.br/visualizacao/livros/liv63011.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv63011.pdf
https://mapas.ibge.gov.br/bases-e-referenciais/basescartograficas/malhas-digitais
https://mapas.ibge.gov.br/bases-e-referenciais/basescartograficas/malhas-digitais
https://portals.iucn.org/library/sites/library/files/documents/RL-2001-001-2nd.pdf
https://portals.iucn.org/library/sites/library/files/documents/RL-2001-001-2nd.pdf
https://nc.iucnredlist.org/redlist/content/attachment_files/Red_List_Guidelines_PT_corrected_20220725.pdf
https://nc.iucnredlist.org/redlist/content/attachment_files/Red_List_Guidelines_PT_corrected_20220725.pdf
https://nc.iucnredlist.org/redlist/content/attachment_files/Red_List_Guidelines_PT_corrected_20220725.pdf
https://doi.org/10.5902/2179460X64612
https://doi.org/10.1111/nph.12989
https://cienciaeambiente.com.br/shared-files/2370/?051-073.pdf
https://cienciaeambiente.com.br/shared-files/2370/?051-073.pdf
https://doi.org/10.1007/978-3-030-55322-7_1
https://dspace.jbrj.gov.br/jspui/bitstream/doc/26/1/LivroVermelho.pdf
https://dspace.jbrj.gov.br/jspui/bitstream/doc/26/1/LivroVermelho.pdf
https://doi.org/10.1007/s10531-007-9166-6
https://doi.org/10.1560/IJPS.57.4.303
https://doi.org/10.1007/978-3-662-03533-7_11
https://doi.org/10.1007/978-3-662-03533-7_11
https://doi.org/10.2307/2666729
https://doi.org/10.2307/2666729
https://doi.org/10.1590/S0100-67622005000100015
https://doi.org/10.1590/S0100-67622005000100015
https://doi.org/10.1007/s12286-021-00491-8
https://doi.org/10.1007/s12286-021-00491-8
https://doi.org/10.1111/j.1744-7429.2000.tb00618.x
https://doi.org/10.1111/j.1744-7429.2000.tb00618.x
https://doi.org/10.1111/j.1523-1739.2008.01075.x
https://doi.org/10.1111/j.1523-1739.2008.01075.x
https://doi.org/10.1038/35002501
https://doi.org/10.1038/35002501

Plant Ecology and Evolution 156 (2): 239-256, 2023

255

Namem AM (1994) Botocudo: uma Historia de Contacto.
Editora da FURB, Blumenau, 1-113. https://etnolinguistica.
wdfiles.com/local--files/biblio%3 Anamem-1994-botocudo/
Namem_1994_BotocudoUmaHistDeContacto.pdf [accessed
01.06.2023]

Nigro C (2004) Para além das correrias: desafio socioambiental
no Alto Vale do Itajai. In: Fany R (Ed.) Terras Indigenas
& Unidades de Conservagio da Natureza: o Desafio das
Sobreposigoes. Instituto Socioambiental, Sdo Paulo, 333-
336.

Oliveira RS  (2012) Hippeastrum  Herb.
(Amaryllidaceae) no Brasil: evidéncia de evolugao reticulada

O  género

e analise de caracteres florais. PhD Thesis, Universidade
Estadual de Campinas, Brazil. https://doi.org/10.47749/T/
UNICAMP.2012.880128

Oliveira RS, Semir J, Dutilh JHA (2013) Four new endemic
species of Hippeastrum (Amaryllidaceae) from Serra da
Canastra, Minas Gerais State, Brazil. Phytotaxa 145: 38-46.
https://doi.org/10.11646/phytotaxa.145.1.4

Oliveira RS, Urdampilleta JD, Dutilh JHA (2017) A new
Hippeastrum  (Amaryllidaceae)
Phytotaxa 307(2): 147-152.
phytotaxa.307.2.6

Oliveira U, Soares-Filho BS, Santos A]J, Paglia AP, Brescovit AD,
Carvalho CJB, Silva DP, Rezende DT, Leite FSE, Batista JAN,
Barbosa JPPP, Stehmann JR, Ascher JS, Vasconcelos MF,
Marco P, Lowenberg-Neto P, Ferro VG (2019) Modelling
highly biodiverse areas in Brazil. Scientific Reports 9: a6355.
https://doi.org/10.1038/s41598-019-42881-9

Ostroski P, Saiter FZ, Amorim AM, Fiaschi P (2018) Endemic
angiosperms in Bahia Coastal Forests, Brazil: an update

species from Brazil.
https://doi.org/10.11646/

using a newly delimited area. Biota Neotropica 18(4): 1-14.
https://doi.org/10.1590/1676-0611-BN-2018-0544

Palivoda AP, Povaluk M (2015) Avaliagio do estado de
conservagao de nascentes localizadas em dreas rurais do
municipio de Itaiopolis, SC. Saude e Meio Ambiente 4(1):
17-31.

Pereira WS (2004) Os Xokleng e a questdo ambiental: o caso
da sobreposi¢do entre a TT Ibirama La Klano e as UC Arie
Serra da Abelha e Rebio do Sassafrds. In: Fany R (Ed.)
Terras Indigenas & Unidades de Conservagao da Natureza:
o Desafio das Sobreposi¢des. Instituto Socioambiental, Sdo
Paulo, 337-356.

Radford AE, Dickison WC, Massey JR, Bell CR (1974) Vascular
Plant Systematics. Harper & Row Publishers, New York,
1-891.

Raven PH, Gereau RE, Phillipson PB, Chatelain C, Jenkins
CN, Ulloa Ulloa C (2020) The distribution of biodiversity
richness in the tropics. Science Advances 6(37): eabc6228.
https://doi.org/10.1126/sciadv.abc6228

Reis A, Freitas DM, Cury RK (2011) Apresentacdo das listas das
espécies vegetais catarinenses das divisdes Angiospermas,
Gimnospermas e Pteridofitas. Sellowia 56/63:11-256. https://
www.ima.sc.gov.br/index.php/downloads/biodiversidade/
flora/2435-lista-das-especies-vegetais-catarinenses%20
[accessed 26.05.2023]

Rezende CL, Scarano FR, Assad ED, Joly CA, Metzger JP,
Strassburg BBN, Tabarelli M, Fonseca GA, Mittermeier

RA (2018) From hotspot to hopespot: an opportunity for
the Brazilian Atlantic Forest. Perspectives in Ecology and
Conservation 16(4): 208-214. https://doi.org/10.1016/].
pecon.2018.10.002

Ribeiro MC, Metzger JP, Martensen AC, Ponzoni FJ, Hirota
MM (2009) The Brazilian Atlantic Forest: How much is left,
and how is the remaining forest distributed? Implications for
conservation. Biological Conservation 142(6): 1141-1153.
https://doi.org/10.1016/j.biocon.2009.02.021

Salles PD (2003) Sistematizacdo e andlise de informacdes
gerenciais e administrativas das unidades de conservagio do
Estado de Santa Catarina. M.S. Dissertation, Universidade
Federal de Santa Catarina, Brazil. https://repositorio.ufsc.br/
xmlui/handle/123456789/85410 [accessed 01.06.2023]

R, Oliveira RM, Hellmeister Filho P (2009)

Caracterizagdo das Unidades de Conservagdo do Sul da

Santos

Bahia. In: XIII Simpdsio Brasileiro de Geografia Fisica
Aplicada. Universidade Federal de Vigosa, Vigosa, 1-17.

Santos RS (2004) O Encanto da Lagoa: o imaginario histérico-
cultural como elemento propulsor para o turismo cultural
na Lagoa Encantada. PhD Thesis, Universidade Estadual de
Santa Cruz, Brazil.

Santos SC (1973) Indios e Brancos no Sul do Brasil: a Dramética
Experiéncia dos Xokleng. Edeme, Florianépolis, 1-316.

Saporetti-Junior AW, Schaefer CEGR, Souza AL, Soares MP,
Aratujo DSD, Meira Neto JAA (2012) Influence of soil
physical properties on plants of the Mussununga ecosystem,
Brazil. Folia Geobotanica 47: 29-39. https://doi.org/10.1007/
$12224-011-9106-9

Scariot EC, Reis A (2010) Riqueza e estrutura floristica de
corredores ciliares em regeneragdo natural no planalto
norte catarinense, sul do Brasil. Perspectiva 34(125): 53-65.
https://www.uricer.edu.br/site/pdfs/perspectiva/125_74.pdf
[accessed 26.05.2023]

Schaadt SS, Vibrans AC (2015) O uso da terra no entorno
de fragmentos florestais influencia a sua composigdo e
estrutura. Floresta e Ambiente 22(4): 437-445. https://doi.
0rg/10.1590/2179-8087.062813

Schmitz S (2018) Acesso a justica: estudo de caso que investiga
a existéncia de barreiras que limitam o acesso a justica
dos indigenas Xokleng Laklandé no Férum da Comarca
de Ibirama. M.S. Dissertation,
de Santa Catarina, Brazil. https://repositorio.ufsc.br/
handle/123456789/205156 [accessed 01.06.2023]

Selau MS (2006) A ocupagdo do territério Xokleng pelos

Universidade Federal

imigrantes italianos no Sul Catarinense (1875-1925):
resisténcia e exterminio. M.S. Dissertation, Universidade
Federal de Santa Catarina, Brazil. https://repositorio.ufsc.br/
xmlui/handle/123456789/88727 [accessed 01.06.2023]

Silva LAL, Souza Filho CFM (2021) Marco Temporal como
amenaza a los derechos territoriales indigenas y quilombolas
en Brasil. Homa Publica 5(2): e:094. https://periodicos.
ufjf.br/index.php/HOMA/article/view/36504 [accessed
26.05.2023]

SMA (2016) Resolugdo SMA 57, de 05 de junho de 2016. Lista
oficial das espécies da flora ameacadas de extin¢do no estado
de Sao Paulo. Secretaria do Meio Ambiente do Estado de Sao
Paulo, Sao Paulo. https://www.infraestruturameioambiente.


https://etnolinguistica.wdfiles.com/local--files/biblio:namem-1994-botocudo/Namem_1994_BotocudoUmaHistDeContacto.pdf
https://etnolinguistica.wdfiles.com/local--files/biblio:namem-1994-botocudo/Namem_1994_BotocudoUmaHistDeContacto.pdf
https://etnolinguistica.wdfiles.com/local--files/biblio:namem-1994-botocudo/Namem_1994_BotocudoUmaHistDeContacto.pdf
https://doi.org/10.47749/T/UNICAMP.2012.880128
https://doi.org/10.47749/T/UNICAMP.2012.880128
https://doi.org/10.11646/phytotaxa.145.1.4
https://doi.org/10.11646/phytotaxa.307.2.6
https://doi.org/10.11646/phytotaxa.307.2.6
https://doi.org/10.1038/s41598-019-42881-9
https://doi.org/10.1590/1676-0611-BN-2018-0544
https://doi.org/10.1126/sciadv.abc6228
https://www.ima.sc.gov.br/index.php/downloads/biodiversidade/flora/2435-lista-das-especies-vegetais-catarinenses%20
https://www.ima.sc.gov.br/index.php/downloads/biodiversidade/flora/2435-lista-das-especies-vegetais-catarinenses%20
https://www.ima.sc.gov.br/index.php/downloads/biodiversidade/flora/2435-lista-das-especies-vegetais-catarinenses%20
https://doi.org/10.1016/j.pecon.2018.10.002
https://doi.org/10.1016/j.pecon.2018.10.002
https://doi.org/10.1016/j.biocon.2009.02.021
https://repositorio.ufsc.br/xmlui/handle/123456789/85410
https://repositorio.ufsc.br/xmlui/handle/123456789/85410
https://doi.org/10.1007/s12224-011-9106-9
https://doi.org/10.1007/s12224-011-9106-9
https://www.uricer.edu.br/site/pdfs/perspectiva/125_74.pdf
https://doi.org/10.1590/2179-8087.062813
https://doi.org/10.1590/2179-8087.062813
https://repositorio.ufsc.br/handle/123456789/205156
https://repositorio.ufsc.br/handle/123456789/205156
https://repositorio.ufsc.br/xmlui/handle/123456789/88727
https://repositorio.ufsc.br/xmlui/handle/123456789/88727
https://periodicos.ufjf.br/index.php/HOMA/article/view/36504
https://periodicos.ufjf.br/index.php/HOMA/article/view/36504
https://www.infraestruturameioambiente.sp.gov.br/institutodebotanica/wp-content/uploads/sites/235/2016/06/Resolucao-SMA-057-05_2016.pdf

256 Campos-Rocha et al.: Two new red-flowered species of Hippeastrum from Brazil

sp.gov.br/institutodebotanica/wp-content/uploads/
sites/235/2016/06/Resolucao-SMA-057-05_2016.pdf
[accessed 26.03.2022]

Sobral M, Stehmann JR (2009) An analysis of new angiosperm
species discoveries in Brazil (1990-2006). Taxon 58(1): 227-
232. https://doi.org/10.1002/tax.581021

Soethe RDP, Carvalho SM (2012) Dinémica do uso e ocupagdo
da terra no curso superior do Rio Sdo Lourengo (Itaiépolis-
SC) no periodo de 1980 a 2009. Sociedade e Territério 24(1):
45-58. https://periodicos.ufrn.br/sociedadeeterritorio/
article/download/3463/2776/8303 [accessed 26.05.2023]

SOSMA, INPE (2021) Atlas dos Remanescentes Florestais da
Mata Atlantica: periodo 2019-2020. Relatério Técnico.
Fundagdo SOS Mata Atlantica & Instituto Nacional de
Pesquisas Espaciais, Sdo Paulo. https://cms.sosma.org.br/
wp-content/uploads/2021/05/SOSMA_Atlas-da-Mata-
Atlantica_2019-2020.pdf [accessed 26.03.2022]

Sousa M (2010) Descendentes de Ulisses: o mito das sereias
na Lagoa Encantada - Ilhéus/BA. In: Anais do VI Encontro
de Estudos Multidisciplinares em Cultura (ENECULT),
Universidade Federal da Bahia, Salvador, 1-15. http://www.
uesc.br/icer/artigos/descendentes_ulisses.pdf
01.06.2023]

Sousa-Baena MS, Garcia LC, Peterson AT (2014) Completeness
of digital accessible knowledge of the plants of Brazil

[accessed

and priorities for survey and inventory. Diversity and

Distributions  20(4): 369-381. https://doi.org/10.1111/
ddi.12136

Souza Filho JR, Silva IR, Nunes FN (2019) Avalia¢do qualitativa
dos servicos ecossistémicos oferecidos pelas praias da APA
Lagoa Encantada/Rio Almada, Bahia, Brasil. Caminhos
de Geografia 20(72): 15-32. https://doi.org/10.14393/
RCG207241182

Souza MFR (2012) Politica publica para unidades de
conserva¢do no Brasil: diagnosticos e propostas para uma
revisdo. PhD Thesis, Universidade Federal do Paran4, Brazil.
https://acervodigital.ufpr.br/handle/1884/28774  [accessed
01.06.2023]

State of Bahia (2003) Decreto n° 8.650, de 22 de setembro de
2003. https://governo-ba.jusbrasil.com.br/legislacao/77566/
decreto-8650-03 [accessed 25.05.2023]

Stehmann JR, Forzza RC, Salino A, Sobral M, Costa DP,
Kamino LHY (2009) Plantas da Floresta Atlantica. Jardim
Botéanico do Rio de Janeiro, Rio de Janeiro, 1-505. https://
www.institutopristino.org.br/wp-content/uploads/2016/03/
Livro_Plantas_Floresta_Atlantica.pdf [accessed 01.06.2023]

Thiers B (2023) Index Herbariorum: a global directory of public
herbaria and associated staff. New York Botanical Garden’s
Virtual Herbarium. https://sweetgum.nybg.org/science/ih/
[accessed 26.05.2023]

WW, Garrison ],

endemism in two forests

Plant
Brazil.

Thomas Arbela AL (1998)

in southern Babhia,

Biodiversity & Conservation 7(3): 311-322. https://doi.
org/10.1023/A:1008825627656

Turland NJ, Wiersema JH, Barrie FR, Greuter W, Hawksworth
DL, Herendeen PS, Knapp S, Kusber W-H, Li D-Z, Marhold
K, May TW, McNeill J, Monro AM, Prado ], Price M],
Smith GF (2018) International Code of Nomenclature for
Algae, Fungi, and Plants (Shenzhen Code) Adopted by the
Nineteenth International Botanical Congress Shenzhen,
China, July 2017. Regnum Vegetabile 159. Koeltz Botanical
Books, Glashiitten, 1-254.  https://doi.org/10.12705/
Code.2018

Ulloa Ulloa C, Acevedo-Rodriguez P, Beck S, Belgrano M]J,
Bernal R, Berry PE, Brako L, Celis M, Davidse G, Forzza
RC, Gradstein SR, Hokche O, Ledn B, Leon-Yanez S, Magill
RE, Neill DA, Nee M, Raven PH, Stimmel H, Strong MT,
Villasefior JL, Zarucchi JL, Zuloaga FO, Jergensen PM
(2017) An integrated assessment of the vascular plant species
of the Americas. Science 358(6370): 1614-1617. https://doi.
0rg/10.1016/10.1126/science.aa00398

Vale MM, Berenguer E, de Menezes MA, de Castro EBV,
Siqueira LP, Rita de Céssia QP (2021) The COVID-19
pandemic as an opportunity to weaken environmental
protection in Brazil. Biological Conservation 255: 108994.
https://doi.org/10.1016/j.biocon.2021.108994

Valentini DJ (2009) Atividades da Brazil Railway Company
no Sul do Brasil: A instalagio da Lumber e a Guerra na
regido do Contestado (1906-1916). PhD Thesis, Pontificia
Universidade Catélica do Rio Grande do Sul, Brazil. https://
hdl.handle.net/10923/3882 [accessed 01.06.2023]

Viana WRCC (2011) Fragmentacéo florestal e diversidade de
habitats na bacia hidrografica do Rio Almada, sul da Bahia,
Brasil. ML.S. Dissertation, Universidade Estadual de Santa
Cruz, Brazil.

Wang Y, Chen D, He X, Shen J, Xiong M, Wang X, Zhou D, Wei Z
(2018) Revealing the complex genetic structure of cultivated
amaryllis (Hippeastrum hybridum) using transcriptome-
derived microsatellite markers. Scientific Reports 8(1): 1-12.
https://doi.org/10.1038/s41598-018-28809-9

Wittmann LT (2007) O Vapor e o Botoque: Imigrantes Alemaes
e Indios Xokleng no Vale do Itajai/SC (1850-1926). Letras
Contemporaneas, Floriandpolis, 1-267.

WWE-Brasil, ICMBio (2017) Avaliagdo da gestio das unidades
de conservagdao: métodos Rappam (2015) e Samge (2016).
World Wide Fund For Nature Brasil & Instituto Chico
Mendes de https://

d3nehc6yl9qzo4.cloudfront.net/downloads/avaliacao_da_

Conservagdo da Biodiversidade.

gestao_das_ucs__rappam__2015__samge__2016_.pdf
[accessed 26.03.2022]


https://www.infraestruturameioambiente.sp.gov.br/institutodebotanica/wp-content/uploads/sites/235/2016/06/Resolucao-SMA-057-05_2016.pdf
https://www.infraestruturameioambiente.sp.gov.br/institutodebotanica/wp-content/uploads/sites/235/2016/06/Resolucao-SMA-057-05_2016.pdf
https://doi.org/10.1002/tax.581021
https://periodicos.ufrn.br/sociedadeeterritorio/article/download/3463/2776/8303
https://periodicos.ufrn.br/sociedadeeterritorio/article/download/3463/2776/8303
https://cms.sosma.org.br/wp-content/uploads/2021/05/SOSMA_Atlas-da-Mata-Atlantica_2019-2020.pdf
https://cms.sosma.org.br/wp-content/uploads/2021/05/SOSMA_Atlas-da-Mata-Atlantica_2019-2020.pdf
https://cms.sosma.org.br/wp-content/uploads/2021/05/SOSMA_Atlas-da-Mata-Atlantica_2019-2020.pdf
http://www.uesc.br/icer/artigos/descendentes_ulisses.pdf
http://www.uesc.br/icer/artigos/descendentes_ulisses.pdf
https://doi.org/10.1111/ddi.12136
https://doi.org/10.1111/ddi.12136
https://doi.org/10.14393/RCG207241182
https://doi.org/10.14393/RCG207241182
https://acervodigital.ufpr.br/handle/1884/28774
https://governo-ba.jusbrasil.com.br/legislacao/77566/decreto-8650-03
https://governo-ba.jusbrasil.com.br/legislacao/77566/decreto-8650-03
https://www.institutopristino.org.br/wp-content/uploads/2016/03/Livro_Plantas_Floresta_Atlantica.pdf
https://www.institutopristino.org.br/wp-content/uploads/2016/03/Livro_Plantas_Floresta_Atlantica.pdf
https://www.institutopristino.org.br/wp-content/uploads/2016/03/Livro_Plantas_Floresta_Atlantica.pdf
https://sweetgum.nybg.org/science/ih/
https://doi.org/10.1023/A:1008825627656
https://doi.org/10.1023/A:1008825627656
https://doi.org/10.12705/Code.2018
https://doi.org/10.12705/Code.2018
https://doi.org/10.1016/10.1126/science.aao0398
https://doi.org/10.1016/10.1126/science.aao0398
https://doi.org/10.1016/j.biocon.2021.108994
https://hdl.handle.net/10923/3882
https://hdl.handle.net/10923/3882
https://doi.org/10.1038/s41598-018-28809-9
https://d3nehc6yl9qzo4.cloudfront.net/downloads/avaliacao_da_gestao_das_ucs__rappam__2015__samge__2016_.pdf
https://d3nehc6yl9qzo4.cloudfront.net/downloads/avaliacao_da_gestao_das_ucs__rappam__2015__samge__2016_.pdf
https://d3nehc6yl9qzo4.cloudfront.net/downloads/avaliacao_da_gestao_das_ucs__rappam__2015__samge__2016_.pdf

	To print in red ink: two new species of Hippeastrum (Amaryllidaceae) from the Brazilian Atlantic Forest
	Abstract
	INTRODUCTION
	Material and methods
	Taxonomic treatment
	Hippeastrum curupira Campos-Rocha & M.Peixoto, sp. nov.
	Hippeastrum laklano Campos-Rocha & M.Peixoto, sp. nov.
	Key to Hippeastrum species occurring in the Brazilian Atlantic Forest

	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES

