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Abstract: Brazil holds most of the Atlantic Forest Domain and is also one of the Rubiaceae diversity centers in
the Neotropics. Despite the urban expansion in the state of Rio de Janeiro, large areas of continuous vegetation
with high connectivity degree can still be found. Recently, new Rubiaceae species have been described in the Rio
de Janeiro flora, which present small populations and very particular distribution. The current paper analyzed
the similarity in the floristic composition of the Rubiaceae in eight Atlantic Forest remnants of Rio de Janeiro
state protected by Conservation Units. We also surveyed and set guidelines for conservation of microendemic
species. The similarity analysis were based on previously published studies in Area de Prote¢do Ambiental
de Grumari, Area de Prote¢do Ambiental Palmares, Parque Estadual da Serra da Tiririca, Parque Nacional do
Itatiaia, Parque Nacional de Jurubatiba, Reserva Bioldgica de Pogo das Antas, Reserva Bioldgica do Tingua and
Reserva Ecologica de Macaé de Cima - using the PAST software (“Paleontological Statistics”) with Serensen
coefticient. The floristic similarity analysis revealed two groups with distinct physiographic characteristics and
different vegetation types. Group A consisted in two Restinga areas, Area de Protegio Ambiental de Grumari
and Parque Nacional de Jurubatiba, which showed strong bootstrap support (98 %). Group B included forest
remnants with distinct phytophisiognomies or altitudes, but with moderate bootstrap support. Low similarity
levels among the eight areas were found due to the habitats’ heterogeneity. The current study pointed out 19
microendemic species from the Atlantic Forest, they present a single-site distribution or a distribution restricted
to Mountain and Metropolitan regions of Rio de Janeiro state. Concerning the conservation status of microen-
demic species, discrepancies between the Catalogue of Flora of Rio de Janeiro and the Red Book of Brazilian
Flora (two of the main reference catalogs of Brazilian flora) have been identified. We have also highlighted the
need for recollecting microendemic species from the Atlantic Forest, and for properly assessing the degree of
threat faced by these taxons early. Rev. Biol. Trop. 64 (2): 655-665. Epub 2016 June 01.
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Rubiaceae has worldwide distribution and
it is the fourth richest family among flowering
plants (Robbrecht, 1998; Govaerts, Frodin,
Ruhsan, Bridson, & Davis, 2015). Brazil is one
of the Rubiaceae diversity centers in the Neo-
tropics (Delprete & Jardim, 2012), the country
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hosts 125 genera and ca. 1 400 species, thus
totaling 10% of recognized Rubiaceae species
in the world (Barbosa et al., 2015). This family
is relatively well represented in all the Brazil-
ian phytogeographic domains. It has wide dis-
tribution in the different phytophisiognomies
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and vegetation types of Atlantic Forest, from
Ombrophilous Forests to Restingas and Cam-
pos Rupestres (Barroso, Peixoto, Ichaso, Costa,
& Guimaraes, 1991; Delprete & Jardim, 2012).

The relevance and representativeness of
Rubiaceae in the Atlantic Forest is evidenced
in floristic studies through its high richness,
abundance and endemism (Lima & Guedes-
Bruni, 1997; Pessoa, Guedes-Bruni, & Kurtz,
1997; Kurtz & Araujo, 2000; Stehman et al.,
2009). Many species, especially subshrubs,
play a fundamental role in the tropical forest
community structures, they are the food source
of mammals, birds and insects that feed on pol-
len, nectar and fruits (Castro & Oliveira, 2002;
Melo, Bento, & Oliveira, 2003). The gen-
era Psychotria L., Coccocypselum P.Browne,
Manettia Mutis ex L. and Spermacoce L. are
important to the recovering of degraded Atlan-
tic Forest areas, specially in the early stages of
succession, due to the expressive richness of
these species (Citadini-Zanette, Delfino, Brum-
Figueir6, & Santos, 2009).

Although the Atlantic Forest presents great
biological complexity and high richness and
endemism levels, it is one of the most threat-
ened phytogeographic domain on the planet
(Davis et al., 1986; Mittermeier et al., 2004). It
was reduced to ca. 11 % of its original cover-
age, and presents predominantly small frag-
ments - smaller than 100 ha (Stehmann et al.,
2009). The Atlantic Forest areas in the state
of Rio de Janeiro have also been continuously
reduced, mainly due to the growth of cities
(Peixoto, Martins, Silva, & Silva, 2004). How-
ever, there are still large continuous vegetation
areas with high connectivity degree in the state
(Rocha, Bergallo, Alves, & van Sluys, 2003).
These forest areas are predominantly located
in the Montane and High-Montane formations
of Rio de Janeiro (above 500 m) and almost
50 % of these forests are protected by Con-
servation Units (Fundagdo SOS Mata Atlan-
tica / INPE, 2014).

Recently, Rubiaceae flora and floristic
surveys were conducted in Restinga and forest
areas of the state - complete and partial protec-
tion areas (Gomes, 1996, 2001; Barros, 2008;

Lima, 2008; Lima et al., 2008; Silva-Neto &
Peixoto, 2012; Paiva, & Lopes, 2013; Paiva,
& Lopes, com.pess.). In this context, new
Rubiaceae species have been described in the
Rio de Janeiro state and they showed localized
distributions and small populations (Gomes,
2003a; Silva-Neto & Avila, 2007; Jardim &
Zappi, 2008). At the same time, the complex
taxonomy of different genera in the Atlantic
Forest was checked (Gomes, 2003b).

In consonance with the efforts to compile
and provide updated informations about Rio de
Janeiro flora (Baumgratz et al., 2014), and take
into account the floristic and ecological impor-
tance of Rubiaceae in Brazil, the current study
aimed to assess the floristic relations in Atlantic
Forest remnants —including different types of
vegetation— based on Rubiaceae. In addition,
we sought to survey and set guidelines for con-
servation of microendemic species within this
phytogeographic domain.

MATERIAL AND METHODS

Similarities in the composition of Rubia-
ceae species was evaluated according to sur-
veys conducted in eight Atlantic Forest arecas
in the State of Rio de Janeiro, Brazil - Area
de Protecdo Ambiental de Grumari (APA Gru-
mari), Area de Protegio Ambiental Palmares
(APA Palmares), Parque Estadual da Serra da
Tiririca (PESET), Parque Nacional do Itatiaia
(PARNA TItatiaia), Parque Nacional de Juruba-
tiba (PARNA Jurubatiba), Reserva Biologica
de Pogo das Antas (REBIO Pogo das Antas),
Reserva Biologica do Tingua (REBIO Tingua)
and Reserva Ecologica de Macaé de Cima (RE
Macaé de Cima) (Gomes, 1996, 2001; Barros,
2008; Lima, 2008; Lima et al., 2008; Silva-
Neto & Peixoto, 2012; Paiva & Lopes, 2013;
Paiva, & Lopes, 2015 pers. comm.; Fig. 1).
The main physiographic features of these areas
are listed in Table 1. The phytogeographic
area classification followed Fiaschi and Pirani
(2009); the vegetation types were according to
Veloso, Rangel Filho and Lima (1991) and the
weather was classified as per Koéppen’s clas-
sification (1948).
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Fig. 1. The eight Atlantic Forest Protected Areas in the State of Rio de Janeiro, Brazil: Area de Protegdo Ambiental de
Grumari (APA Grumari), Area de Protegdo Ambiental Palmares (APA Palmares), Parque Estadual da Serra da Tiririca
(PESET), Parque Nacional do Itatiaia (PARNA Itatiaia), Parque Nacional de Jurubatiba (PARNA Jurubatiba), Reserva
Biolégica de Pogo das Antas (REBIO Pogo das Antas), Reserva Biologica do Tingua (REBIO Tingua) and Reserva
Ecologica de Macaé¢ de Cima (RE Maca¢ de Cima).

TABLE 1

List of Conservation Units used in the similarity analysis

Conservation Unit N Coordinates
APA Grumari 14 43°32°S-23°03'W
APA Palmares 37 2228°S-4326°W
PESET 47 - 23°%00° S - 43°02° W
PARNA ltatiaia 48 2233°S - 44°45° W

PARNA Jurubatiba 27 22°12°S-4129'W
Rebio Pogo das Antas 29 22°33’S-42°19°W
Rebio do Tingua 35 22939°S - 43934 W
RE Maca¢ de Cima 47 22928°S - 42735 W

Altitude (m) ~ Climate Phytophisiognomy

0-15 Aw RE
676-1.216 Aw MODF
120-412 Aw SODF
540-2.791 Cwb,Cpb AC, HMODF, MODF
0-12 Cfb RE
30-60 Am LF
500-1.600 Am MODF
880-1.719 Cfb AC, HMODF, MODF

Reference
Paiva & Lopes com.pess.
Paiva & Lopes (2013)
Barros (2008)
Silva-Neto & Peixoto (2012)
Gomes (2001)
Lima et al. (2008)
Lima (2008)
Gomes (1996)

N = number of Rubiaceae species. Conservation Unit: APA Grumari = Area de Prote¢io Ambiental de Grumari, APA
Palmares = Area de Protegio Ambiental Palmares, PESET = Parque Estadual da Serra da Tiririca, PARNA Itatiaia = Parque
Nacional do Itatiaia, PARNA Jurubatiba = Parque Nacional de Jurubatiba, REBIO Pogo das Antas = Reserva Biologica de
Pogo das Antas, REBIO Tingua = Reserva Biologica do Tingua, RE Macaé de Cima = Reserva Ecologica de Macaé de
Cima. Phytophisiognomy: AC = Altitude Field, HMODF = High Montane Ombrophilous Dense Forest, LF = Lowland
Forest, MODF = Montane Ombrophilous Dense Forest, RE=Restinga, SODF = Submontane Ombrophilous Dense Forest.
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The List of Flora Species in Brazil and the
Catalog Plant of the State of Rio de Janeiro
(Barbosa et al., 2014, 2015) are two of the
main references on flora catalogs and they
were used to assess synonyms and to confirm
the occurrence of the species in Rio de Janeiro.
Species not included in these databases were
considered erroneous identifications and were
then excluded from the analysis. Taxa without
precise identification to species level were
excluded as well.

We developed a species presence and
absence matrix for all eight areas. The flora
similarity analysis was performed using the
PAST software (“Paleontological Statistics™).
We used the coefficient of Sorensen because
this similarity index gives greater importance
to the shared species than to those that belong
to a single area, thus allowed to highlight some
groups (Hammer, Harper, & Ryan, 2001).
Similarity values below 0.5 were considered
low (Kent & Coker, 1992). We developed a
dendrogram (Fig. 2) based on the non-weighted
average algorithm method (UPGMA) only for
the clusters that could be seen. A total of 5000
bootstrap replicates were used to calculate

the internal support of the clusters. Based on
Andersson and Rova (1999) we adopted the
following bootstrap categories: strong (81-100
%), moderate (51-80 %), and weak (< 50 %)
(the “weak” category reflect lack of support).

Information concerning the geographical
distribution of Rubiaceae species followed that
by Barbosa et al. (2014, 2015), and microen-
demic species from the Atlantic Forest were
marked in the present study. The conservation
status for those species was obtained in Zappi
et al. (2013). CRIA database (2015) was con-
sulted to provide the number of specimens per
species deposited in the herbaria by species.
Rio de Janeiro regional division was found in
CEPERJ (2015).

RESULTS

The analysis showed low floristic simi-
larity among the eight areas concerning the
Rubiaceae species (Fig. 2). The dendrogram
showed the formation of two groups. Group A
consisted of APA Grumari and PARNA Juruba-
tiba, it presented similarity of 0.48 and strong

Similarity
o o o o o o o o
- N w N (9] ~N [oe] ] -
Jurubatiba
A
% Grumari
Palmares
100 —
64 B2 Itatiaia
T B3
63 B1 Macaé Cima
Tingua
74 B
Poco Antas
38|
Tiririca

Fig. 2. Rubiaceae floristic similarities in the eight Brazilian Atlantic Forest remnants according to the Serensen’s index and
the UPGMA algorithm, with 5 000 bootstrap replications. Cophenetic Correlation Coefficient = 0.9072. Grumari = Area de
Prote¢ao Ambiental de Grumari, Itatiaia = Parque Nacional do Itatiaia, Jurubatiba = Parque Nacional de Jurubatiba, Macaé
de Cima = Reserva Ecologica de Macaé de Cima, Palmares = Area de Protegio Ambiental Palmares, Pogo Antas = Reserva
Biologica de Pogo das Antas, Tingua = Reserva Biologica de Tingua, Tiririca = Parque Estadual da Serra da Tiririca.
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bootstrap support (98 %). Group B included
APA Palmares, PARNA Itatiaia, PESET, RE
Macaé de Cima, REBIO Poc¢o das Antas and
REBIO Tingua, with 74 % bootstrap support.
Inside this large group, we identified three
subgroups with moderate support (63-65 %)
(Fig. 2). APA Palmares, PARNA Itatiaia, RE
Macaé de Cima and REBIO Tingua formed the
subgroup Bl1, the first three areas formed the
subgroup B2, wherecas PARNA Itatiaia and RE
Macaé de Cima showed the highest similarity
(0.46) in group B, and formed the subgroup B3.
By contrast, Pogo das Antas and PESET pre-
sented weak bootstrap support (38 %) (Fig. 2).

The Rubiaceae species presence and
absence matrix developed for the eight areas
consisted of 44 genera and 159 species, all
the species that could be found in the areas.
However, more than 60 % of these species
were restricted to a single area. The highest
number of species found in a single location
was: PESET, 22 species; PARNA Itatiaia,
16 species; RE Macaé de Cima, only 14;
REBIO Tingua, 12; PARNA Jurubatiba, 11;
Pogo das Antas, 10; and only one species in
APA Grumari and APA Palmares (supplemen-
tary material).

Ca. 12 % (19 species) of the species con-
sidered in the current study are endemic to the
Atlantic Forest and restricted to the state of
Rio de Janeiro. Chomelia estrelana Mill. Arg.,
Coussarea friburgensis M. Gomes, C. speciosa
K. Schum. ex M. Gomes, C. strigosipes Miill.
Arg., Faramea filamentosa Mill. Arg., F. uro-
phylla Mull. Arg., Psychotria brachyanthema
Standl., P. caudata M. Gomes, P. subspathacea
Miill. Arg., P. tenuinervis Mill. Arg., P. ulei
Standl., Randia itatiaiae S.J. Silva Neto &
R. Avila, Rudgea discolor Benth., R. insig-
nis Mill. Arg., Rustia gracilis K. Schum are
exclusively found in the Ombrophilous Dense
Forest. Faramea intercedens Miill. Arg. grows
only in Restinga, while Faramea calyciflora A.
Rich. ex DC. and Manettia fimbriata Cham. &
Schitdl. are found in both areas. Hindsia glabra
K. Schum. is endemic of the Altitude Fields of
PARNA Itatiaia.

The highest number of evaluated microen-
demic species are found in RE Macaé de Cima
(ten species), five in PESET, four in PARNA
Itatiaia, three in REBIO Tingua, and only one is
found in PARNA Jurubatiba and APA Grumari.
The microendemic species from the Atlantic
Forest presented a single-site distribution, like
Hindsia glabra, or a distribution restricted to
a few cities mainly located in Mountain and
Metropolitan regions of the state (e.g. Rudgea
insignis; Table 2).

DISCUSSION

The floristic similarity analysis revealed
two groups with distinct physiographic charac-
teristics and different vegetation types. Group
A (APA Grumari and PARNA Jurubatiba)
consisted in two Restingas areas bathed by the
Atlantic Ocean and placed ca. 300 km far from
each other. Despite the distance, APA Gru-
mari and PARNA Jurubatiba presented floristic
similarity with strong bootstrap support (98 %).
This result corroborated data presented by De
Abreu, Menini Neto and Konno (2011), who
noticed lack of correlation between floristic
similarity and geographic distance. Recently,
Moreira, Barberena and Lopes (2014) suggest-
ed temperature, precipitation and the proximity
to the Atlantic Forest as key environmental
factors in the occurrence of species in Restinga
areas. According to Argolo (2001) and Araujo
et al. (1998), APA Grumari and PARNA Juru-
batiba have the same climate, tropical type - hot
and rainy summer and sub-dry winter. The
annual mean temperature and precipitation
respectively correspond to 23.7 °C and 901.1
mm in APA Grumari (Argolo, 2001), and in
PARNA Jurubatiba they correspond to 23.6 °C
and 1.027 mm (Araujo et al., 1998). Therefore,
it is possible stating that these areas’ species
suffer similar influences from physical fac-
tors; particularly from temperature and pre-
cipitation. The floristic similarity can also be
explained by the lower habitat heterogeneity
in sandbanks when it was compared to that in
forest formations. Adverse weather conditions
such as high temperature and salinity influence
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TABLE 2
Microendemic Rubiaceae species found in Atlantic Forest remnants in the state of Rio de Janeiro, Brazil,
it highlights the vegetation types, Conservation Units (CUs) and occurrence regions in the state

Species Vegetation types

Chomelia estrelana OF
Coussarea friburgensis OF
Coussarea speciosa OF
Coussarea strigosipes OF
Faramea calyciflora OF, RE
Faramea filamentosa OF
Faramea intercedens RE
Faramea urophylla OF
Hindsia glabra AC
Manettia fimbriata OF, RE
(= Manettia mitis var. fimbriata)

Psychotria brachyanthema OF
Psychotria caudata OF
Psychotria subspathacea OF
Psychotria ulei OF
Randia itatiaiae OF
Rudgea discolor OF
Rudgea insignis OF
Rustia gracilis OF

CUs Regions
REBIO Tingué, RE Macaé de Cima ME, MR
RE Macaé de Cima MR
RE Macaé de Cima MR
PARNA Ttatiaia MP
PESET ME
REBIO Tingua ME
RE Macaé de Cima MR
RE Macaé de Cima MR
PARNA TItatiaia MP
RE Macaé de Cima, ME, MR
PESET, APA Grumari
RE Maca¢ de Cima MR
RE Maca¢ de Cima MR
PESET ME
RE Maca¢ de Cima MR
PARNA ltatiaia MP
PESET ME
PARNA Itatiaia, RE Macaé de Cima MP, MR
REBIO Tingué, RE Macaé de Cima ME, MR

Conservation Units: APA Grumari = Area de Prote¢do Ambiental de Grumari, PESET = Parque Estadual da Serra da Tiririca,
PARNA Itatiaia = Parque Nacional do Itatiaia, PARNA Jurubatiba = Parque Nacional de Jurubatiba, REBIO Tingua =
Reserva Biologica do Tingua, RE Macaé de Cima = Reserva Ecologica de Macaé de Cima. Vegetation types: AC = Altitude
Field, OF = Ombrophilous Forest, RE = Restinga. Regions: ME = Metropolitan, MP = Middle Paraiba, MR = Mountain

region.

the establishment of more Rubiaceae species
and it may possibly explain the low number of
species found in these two protected areas.
Group B consisted in six forest rem-
nants that differ in phytophisiognomy or alti-
tude. Subgroup B1 comprised APA Palmares,
PARNA Itatiaia, RE Macaé de Cima and
REBIO Tingua. All these legally protected arcas
include remnants of the Montane Ombrophi-
lous Dense Forest. However, APA Palmares
and REBIO Tingua present lower altitudinal
variation. The altitudinal dimensions range
from 676 to 1 216 m in APA Palmares, and it is
broader in REBIO Tingua —500-1 600 m—, thus
also covering stretches of High Montane Dense
Forest. PARNA Itatiaia and RE Macaé de Cima
form the subgroup B3, possibly due to the
heterogeneity of most habitats, because they

cover large areas of High Montane and Altitude
Field formations. In contrast, PESET covers
Submontane formations (120-412 m) and Pogo
das Antas comprises lowland forests (30-60 m).
Their different vegetation formations and nar-
row altitudinal range, when they are compared
to those of other group B sites, can explain the
segregation of other Consevation Units and also
the lack of bootstrap support between PESET
and Poco das Antas. The low floristic similarity
indicates that the species from the Atlantic For-
est are spatially distributed in mosaics and they
are favored by the habitats heterogeneity; the
communities are floristically and structurally
different. Such information corroborates previ-
ous studies that have reported high diversity
of tropical area flora (Campbell & Hammond,
1989; Thomas, 1999).
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The state of Rio de Janeiro is located
between two of the four Atlantic Forest ende-
mism hotspot centers: Rio Doce region, in
the State of Espirito Santo and the North of
Sdo Paulo State (Aguiar, Chiarello, Mendes,
& Matos, 2005; Murray-Smith et al., 2009).
It is also known that the state presents high
concentrations of animal and plant endemic
species (Rocha et al., 2004; Baumgratz et al.,
2014). Thus, the restricted geographical distri-
bution pattern shown by the 19 species is not
unexpected and can be primarily explained by
two hypotheses. First, the Atlantic Forest is a
unique ecosystem, with geographic and climat-
ic variables that include different geographi-
cal barriers as well as extensive latitudinal,
longitudinal and altitudinal ranges (from sea
level to 2 890 m) and regional differences in
rainfall, thus favoring speciation and biodiver-
sity (Oliveira-Filho & Fontes, 2000; Camara,
2005; Silva & Casteleti, 2005; Siqueira-Filho
& Leme, 2006). The distribution of H. glabra
and R. insignis can be explained by restric-
tive and particular environmental conditions.
Hindsia glabra occurs only at High Altitude
fields (Silva-Neto & Peixoto, 2012), wherein
altitude and probably high luminosity are lim-
iting factors, whereas R. insignis is restricted
to Montane Dense Ombrophilous Forest frag-
ments (Barbosa et al., 2014); both species are
also subjected to some threats, like fire and
land speculation.

Second, microendemic species have recent
speciation and have not dispersed to other
areas (Costa, Trovd, & Sano, 2008). Randia
itatiaiae presents a single-site distribution and
it is morphologically closer to Randia armata
(Sw.) DC., an species widely distributed in Rio
de Janeiro state, including in Itatiaia (Silva-
Neto & Avila, 2007; Barbosa et al., 2014).
Although, Silva-Neto and Avila (2007) have
pointed out that there is no sympatry evidence
between the species to date, the recent specia-
tion is a hypothesis. Therefore, environmental
heterogeneity is a promising field for studies
and it is substantially important to the analysis
and understanding of distribution patterns and
barriers that limit the species, including the

other Rubiaceae microendemic species. Studies
on reproductive biology, phylogeny and bioge-
ography of these species are also considered
relevant to the understanding of distribution
patterns (Stehmann et al., 2009).

The occurrence of Atlantic Forest micro-
endemic species in all the herein listed protect-
ed areas allows us to highlight the importance
of these forest ecosystems - particularly the
mountainous and coastal strip areas of Rio de
Janeiro State - for the preservation of Rubia-
ceae. The main strategies adopted for flora con-
servation are the establishment, maintenance
and expansion of protected areas to primarily
protect endemic and endangered species (Hey-
wood & Iriondo, 2003). However, as soon as
the protected areas are set, the establishment
of ecological corridors and the improvement of
quality matrices are the complementary alter-
natives to preserve flora richness (Ayres et al.,
2005). Moreover, as financial resources for bio-
diversity conservation are limited and depen-
dent on the economy, the selection of groups
of species and priority areas for conservation
is essencial (Vane-Wright, Humphries, & Wil-
liams, 1991; Loyola, Kubota, & Lewinsohn,
2007; Loyola, & Lewinsohn, 2009). In this
context, the expressive richness of micro-
endemic species in RE Macaé¢ de Cima (ten
spp.), including Rudgea insignis, a threatened
species, allows highlighting it as a forest get-
away for this family. Therefore, RE Macaé de
Cima is a prior protected area for research and
financial resource investments, associated with
action plans and management strategies regard-
ing Rubiaceae.

With regards to microendemic species
conservation status, data presented by Barbosa
et al. (2014) in the Flora Catalog of Rio de
Janeiro State do not meet those available by
Zappi et al. (2013) in the Red Book of Brazil
Flora. Barbosa et al. (2014) considered Hindsia
glabra and Rudgea insignis respectively as
Critically Endangered and Endangered. Zappi
et al. (2013) classified these species respec-
tively as Endangered and Vulnerable. It some-
how derives from the absence of the explicit
used criteria and from the lack of consensus

Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 64 (2): 655-665, June 2016 661



and debate among botanists who work with
the family. Although only Rudgea insignis and
Hindsia glabra are officially listed as under
extinction threat, other species should be evalu-
ated and probably thicken the list. It happens
because many of these species present restrict-
ed distribution in the state of Rio de Janeiro,
and are found in just one phytophysiognomy
or, exclusively, in protected areas; they can also
have low population density. All these aspects
are criteria taken under consideration when
the list of endangered species is set, especially
when these conditions occurs together (Souza
et al., 2007). However, Zappi et al. (2013)
[according to Martinelli et al., 2013] evaluated
111 Myrtaceae species and it corresponds to
less than 8% of the species found in Brazil.
Therefore, it is very likely that most micro
endemic species have not been evaluated, and
this is a necessary next step.

Notwithstanding, some species are still
represented by very few specimens in herbaria
collections, like Faramea intercedens and Rud-
gea discolor, whereas other species, eg. Randia
itatiaiae, have been currently described. It is
worth noticing that the conduction of floras
and floristic Rubiaceae inventories first took
place in protected areas. Thus, so that the
degree of threat faced by these taxa may be
appropriately evaluated early, we also highlight
the need for recollecting microendemic spe-
cies from the Atlantic Forest. We suggest that
these species must be investigated not only in
areas of proven occurrence, but also in poten-
tially favorable areas, buffer zones of protected
areas and even in sharpest human inteventions
areas. We indicate priority formations of Dense
Ombrophilous Forests, such as in the Southern
of the state.

Finally, we state that the Research Sup-
port programs, institutions and research cen-
ters, especially those besieged in the state of
Rio de Janeiro, must reinforce and encourage
research projects that prioritize phylogeograph-
ic approaches, and the conservation biology to
faster broadcast information about restricted
distribution species.
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RESUMEN

Rubiaceae en remanentes de Bosque Atlantico
de Brasil: similitud floristica e implicaciones para la
conservacion. Brasil tiene la mayor parte de bosque del
Atlantico y también es uno de los centros de diversidad
de Rubiaceas del Neotropico. A pesar de la expansion
urbana en el estado de Rio de Janeiro, todavia se pueden
encontrar grandes areas de vegetacion con alto grado de
conectividad. Recientemente, nuevas especies de Rubia-
ceae se han descrito en la flora de Rio de Janeiro, las
cuales presentan poblaciones pequefas y distribuciones
particulares. El presente documento analiza la similitud
en la composicion floristica de Rubiaceae en ocho rema-
nentes del bosque Atlantico del estado de Rio de Janeiro,
protegidos por las Unidades de Conservacion. También se
inspeccionaron y establecieron directrices para la conserva-
cion de especies microendémicas. El analisis de similitud
se baso en estudios publicados anteriormente en el area
de Proteccion Ambiental de Grumari, area de Proteccion
Ambiental Palmares, Parque Estatal de Serra da Tiririca,
Parque Nacional de Itatiaia, Parque Nacional de Jurubatiba,
Reserva Biologica de Poco das Antas, Reserva Biologica
de Tinguéa y Reserva Ecologica de Macaé de Cima, utili-
zando el software PAST (“Paleontological Statistics™) con
coeficiente de Serensen. El analisis de similitud floristica
revelo dos grupos con caracteristicas fisiograficas distintas
y diferentes tipos de vegetacion. El Grupo A consistio en
dos 4reas, Area de Proteccion Ambiental de Grumari y el
Parque Nacional de Jurubatiba, que mostraron un fuerte
bootstrap support (98 %). El Grupo B incluye remanentes
de bosque con fitofisionomia o altitudes distintas, pero con
moderado bootstrap support. Los bajos niveles de similitud
entre las ocho areas fueron encontrados debido a la hetero-
geneidad de los habitats. El estudio sefialo que 19 especies
microendémicas del Atlantico presentan una distribucion
de un solo sitio o una distribucion restringida a las regiones
de montana y regiones metropolitanas del estado de Rio de
Janeiro. En cuanto al estado de conservacion de especies
microendémicas, se han identificado discrepancias entre
el Catalogo de la Flora de Rio de Janeiro y el Libro Rojo
de la Flora de Brasil (dos de los principales catalogos de
referencias de la flora brasilena). También se puso de relie-
ve la necesidad de recolectar especies microendémicas del
bosque Atlantico para evaluar temprano y adecuadamente
el grado de amenaza que enfrentan estos taxones.

Palabras clave: puntos calientes, microendémicas, Restin-
ga, Rio de Janeiro, especies en peligro.
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