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Threatened endemic species of Hibiscus L. (Malvaceae) in Minas
Gerais, Brazil

Hibiscus L. is one of the largest genera of Malvaceae, Southeast Brazil has six endemic species of the 14 native species, mainly distributed in Cerrado. These Hibiscus
are hairy shrubs, with showy flowers of pink corolla, dark base, 5-toothed staminal tube apex, loculicidal capsule of 5 cells. The species inhabit wet ecosystems of
the Atlantic Rainforest and Cerrado. After the last study of Hibiscus taxonomy that evidencied four endemic species in Minas Gerais, this state showed to have the
largest endemism center of Hibiscus in Brazil, therefore, using IUCN classification methodology, we indicated H. hilarianus and H. multiformis as vulnerable, H.
itirapinensis as endangered and H. mariae as critically endangered. The species are represented by small isolated populations, distributed at the mountains and
plateaus between the Espinhagco mountain range and Paulista plains, in a region with great endemic biodiversity. According to the previously a is recommended
specific studies to research the evolutionary context of Hibiscus species in Minas Gerais state. We also suggest the attention to the threatened endemic species
distributed in Conservation Units, when it is not distributed in protected areas is strongly recommended its creation.
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Espécies endémicas ameagadas de Hibiscus L. (Malvaceae) em Minas
Gerais, Brasil

Hibiscus L. é um dos maiores géneros de Malvaceae, o Sudeste do Brasil possui seis espécies endémicas de 14 espécies nativas, distribuidas principalmente no
Cerrado. Estes Hibiscus sdo arbustos pilosos, de flores vistosas com corola rosa de base escura, apice do tubo estaminal 5-dentado, capsula loculicida com cerca
de 5 sementes. As espécies habitam ecossistemas Umidos da mata atlantica e cerrado. Apds o uUltimo estudo da taxonomia de Hibiscus, foram evidenciados quatro
espécies endémicas de Minas Gerais, este estado mostrou ter o maior centro de endemismo de Hibiscus no Brasil, portanto, utilizando os critérios da IUCN
indicamos como vulnerdveis H. hilarianus e H. multiformis, como ameagados de extingdo, H. itirapinensis, e criticamente ameagado, H. mariae. As espécies sdo
representadas por pequenas populagées isoladas, distribuidas nas montanhas e planaltos entre a Serra do Espinhago e o Planalto Paulista, considerada uma regido
de grande biodiversidade endémica. Recomendam-se estudos especificos para pesquisar o contexto evolutivo das espécies de Hibiscus no estado de Minas Gerais.
Também sugerimos a atengdo as espécies ameagadas endémicas distribuidas em Unidades de Conservagdo, quando ndo distribuida em areas protegidas, é
fortemente recomendada a sua criagdo.
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INTRODUCTION

In the state of Minas Gerais, the biomes are represented by different ecosystems constituted by plant
communities, identified according to their set of species, distribution, different elevations areas, soil types
and atmosphere humidity. The Atlantic Rainforest has the following phytophysiognomies: Seasonal
Semidecicual Forest and Dense Ombrophilous Forest with its divisions (Alluvial Lowlands, Lowlands,
Submontane, Montane and Higher Montane). In the Cerrado biome we considered: Grasslands, Dirty
Grasslands, Savannas, Cerraddo and Rocky Grasslands, characterizing a high ecological diversity. (RODRIGUES
et al., 2017; SILVA et al., 2013; TAVARES et al., 2013).

The Atlantic Rainforest biome had approximately 1,300,000 km? of extension, and now is reduced to
162,666 km?, the equivalent to 12.4% of its original forest cover, as today has many uses, some of them
being: the remaining forest, planted forests (mainly pinus and eucalyptus), pastures and agricultural crops of
annual and perennial plants. The law N2 11.428/2006 determines the area of protection of the biome for the
17 states of the federation, which corresponds to 38% of the Brazilian territory (INPE, 2018).

However, the Atlantic Rainforest biome has one of the largest biodiversity in the planet, with high
concentrations of endemic species (BERGALLO et al., 2016) and a high level of degradation. Thus, is possible
to consider it as a hotspot, being the conservation of its natural resources of utmost importance to mankind.
The Cerrado also has a high endemism, but in the last 50 years the Cerrado has undergone an intense process
of vegetative decharacterization, due to the agricultural expansion with focus on soybean, livestock and
implementation of real estate and industrial development.

Malvaceae family has about 88 genera and 2.500 species distributed in tropical, neotropical,
subtropical and temperate regions, especially in South America. The largest genera are Pavonia, with
approximately 225 species, followed by Hibiscus, Abutilon and Sida, with about 150 and 200 species,
respectively (LORENZI, 2014).

Hibiscus was first described by Lineaus (1753) in the first edition of Species Plantarum, is one of the
largest genera within Malvaceae, represented by approximately 300 species distributed in subtropical,
tropical and temperate regions. Exotic ornamental species such as Hibiscus rosa-sinensis L. are better known
because of their commercial introduction, however, Brazil has beautiful native species of great value for
biodiversity (JUDD et al. 2009).

Brazil is represented by 33 native species occurring in all regions, 25 are endemic, the Brazil Southeast
is the second richest region, with 14 species distributed from the Atlantic Rainforest until its transition to the
Cerrado, where it occurs in open formations, frequently on rocky grasslands. Among the Brazilian
biogeographic domains, the Cerrado is the most representative with 27 species in different ecosystems
(Esteves 2015).

According to Rigueiral (2017), Minas Gerais presents 12 species, with four endemic species

represented by small isolated populations distributed on the mountains and plateaus between Espinhaco
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mountain range and Paulista plains, considered a region of great endemic biodiversity, therefore, the

objective of this study was to evaluate the conservation status of these species.

MATERIAL AND METHODS

Minas Gerais presents greats endemism centers of Brazil, this state is characterized by a mosaic of
distinct vegetations related to the Atlantic Rainforest and Cerrado, whose geological diversity of Espinhaco
mountain range and Canastra mountain range may have facilited the isolation of pre-existing populations,
acting as favorable environments to speciation (RAPINI et al. 2008).

According to Rigueiral (2017), the species of Hibiscus are sparsely distributed and inhabit ciliate
forests of Rocky Grasslands in the Cerrado, where there is a great supply of water. There are few registers in
herbarium collections, so they are considered rare. Taxonomy and phylogeny papers about to the Hibiscus
genus were consulted. Online surveys were conducted made through vegetation platforms such as Trépicos?,
Reflora - Flora do Brasil?> 2020 and Splink3.

The geographic distribution map was made using the program Q-gis 2.16.0, applying geographical
coordinates obtained through the herbaria exsiccates and online data (Splink). The IUCN criteria (2012) were
used to determine the conservation status of the species, evaluation of their population trend and evaluation
of the best conservation measures for the species.

The distribution area was calculated using the Google Maps distance meter tool (2016). The
morphological characters were written based on Goncalves et al. (2011), the small characters such as
trichomes were called “tiny” when smaller than one millimeter.

The plants were taxonomically circumscribed through the studies of Rigueiral (2017), who
synonymized Hibiscus cabralensis to Hibiscus hilarianus, distinguishing morphologically all the species even

with the proximity of their occurrence areas, some overlapping in part.

RESULTS AND DISCUSSIONS

For having a rich flora and selective adaptations to the climatic and pedological conditions, the
floristic diversity of mountain ranges is unique, possessing in its community unusual and rare species.
According to Matarazzo et al. (2017), the habitat fragmentation, biopiracy and irrational ecological tourism
are the three main factors in the decline of endemic biodiversity of mountain ranges.

The value of the all endemic biodiversity is incalculable, because they are very important to the
ecosystems balance, ecological tourism and original landscape preservation, so the financial losses for the
local populations can be very high when there is a decrease in biodiversity.

Hibiscus mariae Krapov. was listed as critically endangered, having only the single holotype

occurrence site, on the Serra do Cabral mountain range near Rio Preto (MG), justifying its high-risk

! www.tropicos.org
2 www.floradobrasil.jbrj.gov.br
3 www.splink.cria.org.br
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conservation status. This species can be recognized by the presence of leaves 3-lobed, capsules glabrous,
stems hispid, with predominantly simple trichomes, geographic distribution restricted to the Serra do Cabral
mountain range. The species is under risk because of habitat fragmentation and exotic species introduction.

We suggest protective measures in the management plan of Serra do Cabral park, focusing against
the erosive processes and any environmental changes of anthropogenic order. Therefore, is important there
are progressive measures in relation to biodiversity conservation in protected areas, such as Serra do Cipd
and Grao Mogol, both of which are part of the geological province of the Espinhaco mountain range where

H. mariae is found.

A LSRR, 7
Figure 1: Threatened endemic species of Hibiscus in Minas Gerais. a-b. H. hilarianus — a. leaf, abaxial surface, part of
the stem; b. epicalyx, calyx, opened capsule; c-d. H. itirapinensis — c. leaf, abaxial surface; d. epicalyx, calyx, opened
capsule, part of the stem. e-f. H. mariae — e. leaf, adaxial surface, part of stem; f. epicalyx, calyx, closed capsule, part

of stem. g-h. H. multiformis — g. leaf, abaxial surface; h. epicalyx, part of calyx, opened capsule, axillar seeds.

Hibiscus itirapinensis was listed as endangered species, distributed on southwestern Canastra
mountain range with two occurrence sites. The holotype occurrence site in Itirapina city (SP) possibly doesn't
has a live specimen anymore, since its area of occurrence was verified in 2016 and its presence was not
confirmed (RIGUEIRAL, 2017). It can be recognized by the presence of leaves 3-5-lobed, stem hirsute, with
simple trichomes, capsule sericeous, with golden simple adpressed trichomes. Due to its high endemism and
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environmental specificity, is necessary to increase conservation measures for the specie in the management
plan of the Serra da Canastra national park.

Hibiscus multiformis was listed as vulnerable, it is distributed over the Diamantina plains with more
than five occurrence sites, however, the area of its distribution is not long with 8.000 km?, which justifies its
classification. It can be recognized by the presence of leaves 3-5-lobed, stem velutine, capsules glabrous, red,
seeds covered by pectin scales. The use of ecological corridors can be implemented as a full measure for the
conservation of this species, focusing on the colonization of the H. multiformis in a larger space and with
greater environmental resilience. It is therefore a conservation measure to be implemented in the
management plan of the Parna das Sempre-Vivas in the city of Diamantina, in the Espinhaco mountain range.

Hibiscus hilarianus was listed as vulnerable, it is distributed on western Espinhaco mountain range,
from Belo Horizonte to Montes Claros city, with four occurrence sites along its distribution area of about
30.000 km?. It can be recognized by the presence of leaves of cuneate base, with 1(-3) nectary of up to 5 mm
on the abaxial surface, capsules velutinous, covered by starry trichomes, simple trichomes on the upper half
or only at the apex. It is important to establish the connectivity of biodiversity in protected areas, such as
Serra do Cipd, Serra do Cabral and Grao Mogol, where H. hilarianus and other Hibiscus can be found. Below,
the table presents data that supported the species classification.

The IUCN classification tool was useful for expressing the threat status of endemic species of the
genus Hibiscus to the Minas Gerais state, however, they not only live in restricted populations, but are
susceptible to anthropogenic pressures on the ground and to climate change which tend to decrease isolated
populations, whose ecosystems have low environmental resilience, drawing the attention of conservation

agencies to protect these areas of occurrence.

Table 1: Conservation status of the species, based on the categorization criteria established by IUCN (2012).

Species Distribution data/Occurrence sites Category IUCN pop. Trend
H. mariae About 100 km?, with 1 occurrence site Critically Endangered Decreasing
H. itirapinensis About 25.000 km?, with 2 occurrence sites Endangered Decreasing
H. hilarianus About 30.000 km?, with 5 occurrence sites Vulnerable Decreasing
H. multiformis About 8.000 km?, with 5+ occurrence sites Vulnerable Decreasing
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Figure 2: Geographic distribution of threatened endemic species of Hibiscus in Minas Gerais. Priority areas for
conservation according to Brazilian Decree n? 5.092 of May 21, 2004.
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CONCLUSIONS

The endemic species of Hibiscus, from Minas Gerais state, adds biodiversity and conservation data of
the rocky outcrops vegetation and Cerrado itself, with four small populations distributed in different
landscapes of a complex mosaic, on the most representative center of endemism in Brazil, which should be
investigated with phylogeographic tools for a better understanding of the evolutionary context of Hibiscus in
Minas Gerais.

All the populations of Hibiscus of this study, presented decline in relation to the anthropogenic
climatic alteration, biopiracy, irrational ecological tourism, competition with exotic species and the
fragmentation of habitat. Is important to include the species in the lists of endangered species of IUCN, MMA,
CITES, and other regional and international endangered species lists. Subsequently, conservation measures
should be implemented in the management plans of the conservation areas in which the species are found.

The diligence of this scientific work to the IUCN (The International Union for Conservation of Nature)
and CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora) is urgent

to update the conservation status of these four species that are at evident threat.
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