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ABSTRACT

Vascular epiphytes constitute a life form that is important to maintaining the biological diversity of forest ecosystems,
because they provide food resources and specialized microenvironments for fauna in the forest canopy. This study
aimed to describe the floristic composition and ecological aspects of vascular epiphytes occurring in the restingas
(coastal woodlands) within the Algodoal-Maiandeua Environmentally Protected Area, located in the municipality
of Maracani, in the state of Para, Brazil. We sampled five 50 x 50 m plots (three in dry restinga forest and two in
floodplain restinga forest), the sampled area therefore totaling 1.25 ha. In the plots sampled, vascular epiphytes were
identified and described according to their frequency, abundance, importance value (IV), functional group and vertical
distribution (trunk, lower crown or upper crown of the host). For both forest types, we identified 477 individuals
belonging to five families, nine genera and 11 species. The most species-rich families were Araceae and Orchidaceae.
The species with the highest density, frequency and IV were the secondary hemiepiphytes Philodendron acutatum,
Anthurium pentaphyllum and Philodendron muricatum, collectively accounting for 92.1% of all sampled individuals.
The true epiphytes predominated. Epiphytic species richness and abundance was greater on the host trunk than in
the lower or upper crown. The seasonal climate and structure of the forest favored greater abundance of secondary
hemiepiphytes and a higher frequency of epiphytes on the trunks of their hosts.
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Introduction

The restingas (coastal woodlands) of Brazil feature a
mosaic of vegetation formations, floristic compositions and
structures, from herbaceous to shrub and even forest, which
often are in close proximity to each other (Martins et al.
2008; Menezes et al. 2010). In the Amazon region, restingas
occupy an estimated area of only 1000 km?, which corre-
sponds to less than 0.1% of all vegetation types (Amaral et
al. 2008). Nevertheless, little is known about the floristic
composition and ecology of the restingas.

The vascular epiphytes compose a guild that is charac-
terized by the use, throughout part or all of their life, of a
host tree, from which they do not derive nutrients, the host
providing them only with mechanical support (Madison
1977; Giongo & Waechter 2004; Ribeiro 2009; Mania &
Monteiro 2010). These epiphytes provide food resources
and specialized microenvironments for canopy fauna, such
as birds (Nadkarni & Matelson 1989), mollusks (Mazella
& Russo 1989) and ants (Dejean et al. 1995), as well as
providing a refuge for the reproduction of many species of
animals (Benzing 1986).

Another aspect is the rapid capture of matter and energy
with their subsequent reintegration into the ecosystem;
although it does not exceed 2% of the dry mass of forests,
the photosynthetic biomass of epiphytes often equals and
occasionally exceeds that of their hosts (Nadkarni 1984;
Kersten 2010).

Epiphytes are classified, on the basis of their functional
group, as follows (Benzing 1990): true epiphytes (which
typically begin and end their lives on a host tree); facultative
epiphytes (which can grow epiphytically or on the forest
floor); accidental epiphytes (which are usually terrestrial
but can occasionally be epiphytic); primary hemiepiphytes
(which begin their lives on a host tree and subsequently
send down aerial roots to obtain nutrients from the soil);
secondary hemiepiphytes (which germinate in the soil and,
after establishing contact with a host plant, allow the basal
portion of their root system and stem to degenerate).

Another aspect of epiphytes is their vertical distribution,
which can vary, in terms of the number of individuals and
number of species, from the base to the crown of the host
tree (Waechter 1998). This variation can be influenced by
the shape, texture of the bark and height of the host tree,
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as well as by the temperature, humidity and light intensity
(Kersten et al. 2009).

The existing knowledge of the floristic composition and
ecology of vascular epiphytes in forest formations of the
restingas in Brazil has been obtained primarily from studies
conducted in the southern region (Waechter 1998; Kersten
& Silva 2001; Kersten et al. 2009) and southeastern region
(Ribeiro 2009; Mania & Monteiro 2010). Those studies
have cited Orchidaceae, Bromeliaceae and Polypodiaceae
as the most representative families and have identified true
epiphytes as constituting the dominant functional group.
However, data regarding vertical distribution are conflict-
ing. For example, Kersten & Silva (2001) observed that
epiphytic species richness and abundance were greatest on
the host trunk, whereas Ribeiro (2009) found those values
to be greatest in the lower crown of the host.

Within the Brazilian Amazon, located in the north of
the country, studies of the epiphytic flora have been con-
ducted in the savanna, known as the cerrado (Gottsberger
& Morawetz 1993) in upland forests (Pos & Sleegers 2010),
in open rain forests (Obermiiller et al. 2012) and in lowland
forests, the last focusing on epiphytic orchids (Medeiros
& Quaresma 2009; Medeiros & Jardim 2011) or epiphytic
bromeliads (Quaresma & Medeiros 2009; Quaresma & Jar-
dim 2012). In the restinga within the Algodoal-Maiandeua
Environmental Protection Area (APA) alone, Amaral ef al.
(2008; 2009) recorded nine species, whereas Costa (2009)
recorded two species, in sand dunes and shrublands. There-
fore, the lack of data on vascular epiphytes in the Amazon,
especially in restinga ecosystems, calls for further studies of
their flora and ecology, in order to promote the creation of
strategies for their conservation.

Considering the environmental importance of vascular
epiphytes and the lack of knowledge about epiphytes in
restinga forest formations, the present study focused on the
floristic composition and ecology of vascular epiphytes oc-
curring in restingas within the Algodoal-Maiandeua APA,
with the objective of answering the following questions: “Is
there a difference among forests in terms of their epiphytic
communities?” “Which epiphytic species predominate?”
“Are there differences among strata, in terms of their occu-
pation by epiphytes?” “What are the main functional groups
of epiphytes?” We tested the hypothesis that forests differ
in terms of the composition of their epiphyte communities,
the families Orchidaceae, Bromeliaceae and Polypodiaceae
dominating, epiphytes preferentially colonizing the lower
crown of their host trees and true epiphytes being the pre-
dominant functional group.

Material and methods

The Algodoal-Maiandeua APA is located in the mu-
nicipality of Maracana (00°38°29”S; 47°31’54”W), which
is on the northeastern coast of Par4, a state located in the
north of Brazil, within the Amazon biome. According
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to the Koppen system of classification, the climate of the
region is type Aw (tropical wet and dry, or savanna), with
minimum and maximum annual average temperatures of
25.2 °C and 31.7°C, respectively, and average annual rain-
fall of approximately 2800 mm (Bastos & Lobato 1996). In
the Algodoal-Maiandeua APA, the vegetation types are:
mangrove, early successional forest, salt marsh, shrubland,
beach/barrier dune, sand dune field, interdune flat and, to
a lesser extent, forest (Senna & Bastos 2009).

» The forest formations of the Algodoal-Maiandeua
APA restinga were described based on Amaral et al.
(2008) and Senna & Bastos (2009), as well as through
in situ observations: Dry restinga forest

« flat to undulating topography

« quite sandy soil, pH 4.95, containing 69.46 g.kg™!
of organic matter, 12.58 mg.dm of phosphorus,
0.83 g.kg™ of nitrogen and 69.5 mg.dm™ of iron

« intermediate light intensity

« high leaf biomass on the soil

» dominance of Anacardium occidentale L., Pouteria
ramiflora (Mart.) Radlk., Pradosia pedicellata (Du-
cke) Ducke and Myrcia rufipila McVaugh.

» Floodplain restinga forest

« flat topography with some depressions that are

occasionally flooded, mainly during the rainy season

« slightly sandy soil, pH 4.36, containing 57.67 g.kg™*
of organic matter, 2.58 mg.dm™ of phosphorus,
0.83 g.kg™' of nitrogen and 7.5 mg.dm™ of iron

« shaded, with low light intensity

« high leaf biomass on the soil

« dominance of Virola surinamensis (Rol. ex Rottb.)
Warb., Symphonia globulifera L. f., Macrolobium
pendulum Willd. ex Vogel and Euterpe oleracea
Mart.) which are species characteristic of other
wetlands in the Amazon biome (Jardim & Vieira
2001; Batista et al. 2011; Maués et al. 2011).

The soil fertility analysis was provided by the project
“Scientific research and local training as sustainable in-
dicators for environmental restoration of the flora of the
Algodoal-Maiandeua APA, Maracan4, Pard, Brazil’, funded
by the Brazilian National Council for Scientific and Tech-
nological Development.

Between August 2011 and January 2012, we delineated
three plots of 50 x 50 m each (total area, 0.75 ha) in dry restinga
forest (00°35'15.2”S; 47°34°21”W;, 00°35°8.4”S; 47°34°24.7”W,
and 00°36’10.0”S; 47°34°2.8”W, respectively) and two plots of
50 x 50 m each (total area, 0.50 ha) in floodplain restinga forest
(00°36°34.17S; 47°34°39.3”W and 00°36'35.5”'S; 47°34°'34.2”W,
respectively). Therefore, the total area of forest sampled was
1.25 ha. Within the plots sampled, we recorded all vascular
epiphytes and their respective host trees (including only trees
with a diameter at breast height > 5 cm).

When possible, vascular epiphytes and their hosts were
identified in situ with the aid of a parabotanist. When in
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situ identification was not possible, individuals were pho-
tographed or botanical material was collected. Either of
both were used for subsequent confirmation by the use of
dichotomous keys, reference to the literature, consultation
with experts or comparison with specimens in the collection
of the Jodo Murga Pires Herbarium of the Museu Paraense
Emilio Goeldi (code, MG). When necessary, binoculars
and free climbing were used for better visualization of
epiphytic species.

The epiphytic species were classified according to the
functional group categories adopted by Benzing (1990):
true epiphytes, facultative epiphytes, accidental epiphytes,
primary hemiepiphytes and secondary hemiepiphytes. To
evaluate the vertical distribution of the epiphytic species,
we employed an adapted version of the method described
by Gongalves & Waechter (2002), dividing each host tree
into three strata: the trunk (defined as the base region of
the host tree up to the height of the first major branch); the
lower crown (from the first major branch up to the middle
of the major branches); and the upper crown (the remaining
branches). The stratification of the host trees was performed
in order to facilitate the counting of the specimens, as well
as to identify any preferences of epiphytes for specific strata.

For the epiphytes, the importance values (IVs) were es-
timated on the basis of the absolute and relative frequencies
for individual host trees and for host tree species, taking as
individuals each clump that was spatially isolated (Waech-
ter 1998), without considering the number of constituent
rosettes (Bromeliaceae) or the number of pseudobulbs
(Orchidaceae). For Araceae species, all spatially isolated
stems were considered as individuals.

To test the differences among the communities, we
randomly selected 100 host trees within each of the two

forest types. We then constructed similarity matrices, using
the Bray-Curtis index as a distance measure, based on the
abundance data for each individual tree and using host trees
as sampling units. Finally, we performed ordination analysis
using nonmetric multidimensional scaling (NMDS). To as-
sess the significance of the clusters formed in the NMDS and
to identify the species that contributed most to the differences
between the two main study areas, we performed analysis of
similarities and similarity percentages analysis, respectively.

The evaluation of differences in abundance among
the strata host trees was calculated by the nonparametric
Kruskal-Wallis test using the program Systat 11.0. The ordi-
nation technique (NMDS), analysis of similarities and simi-
larity percentages analysis were performed by the program
R (R Development Core Team; http://www.r-project.org/).

Results

The two main forest areas studied showed considerable
differences in terms of the epiphytic species composition:
five (45.4%) of the 11 species identified occurred only in
the dry restinga forest; two species (18.1%) occurred only in
the floodplain restinga forest; and four species (36.3%) were
common to both forest types. That result was confirmed by
the NMDS ordination analysis (Fig. 1), which grouped the
forests into distinct clusters that were statistically different
(R=0.45, p=0.001). The species that contributed most of
the differences between the two areas were Philodendron
muricatum Willd. ex Schott (95.73%) in the floodplain
restinga forest; and Philodendron acutatum Schott (53.86%)
and Anthurium pentaphyllum (Aubl.) G.Don. (45.42%) in
the dry restinga forest.
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Figure 1. Nonmetric multidimensional scaling ordination analysis showing the clustering patterns of
the sampling units (host trees) in dry restinga forest (DRF) and floodplain restinga forest (FRF) within
the Algodoal-Maiandeua Environmentally Protected Area, in the municipality of Maracana, located
in the state of Par4, Brazil.
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We identified a total of 477 epiphytic individuals,
within five families, nine genera and 11 species. The most
well-represented families were Araceae and Orchidaceae,
with four species each (Tab. 1). The largest number of in-
dividuals was found for Philodendron muricatum (n = 179)
corresponding to 37.4% of the total, followed by Anthurium
pentaphyllum (n = 139; 29.0%) and Philodendron acutatum
(n=123;25.7%). Therefore, those three species, all of which
belong to the family Araceae, collectively accounted for
92.1% of the individuals sampled.

In the dry restinga forest, we identified 242 individual
vascular epiphytes, within five families, eight genera and
nine species, occupying a total of 113 host trees. The families
Orchidaceae and Araceae had the highest species richness
(with four and two species, respectively), followed by Bro-
meliaceae, Clusiaceae and Polypodiaceae, with one species
each. The species with the largest number of individuals
were Anthurium pentaphyllum and Philodendron acutatum,
with 137 and 75, respectively.

In the floodplain restinga forest, we identified 235 indi-
vidual vascular epiphytes, within three families, five genera
and six species, occupying a total of 141 host trees. Araceae
had the highest species richness (with four species), followed
by Bromeliaceae and Orchidaceae, with one species each.
The species with the largest number of individuals were
Philodendron muricatum and Philodendron acutatum, with
179 and 27, respectively.

The true epiphytes constituted the dominant functional
group (with six species; 54.5%), followed by secondary
hemiepiphytes (with four species; 36.3%), and primary he-
miepiphytes (with one species; 9.1%). The families Orchi-
daceae, Bromeliaceae and Polypodiaceae presented exclu-
sively true epiphytes, whereas the family Araceae presented
primary and secondary hemiepiphytes. We identified
no accidental epiphytes.

Species richness was highest on the host trunk, where
we recorded 10 species, four of which were exclusive to
that stratum. In the lower crown, we recorded six species,
only one of which was exclusive to that stratum, whereas
we recorded only two species in the upper crown, where
there were no exclusive species. As can be seen in Tab. 2,
the number of individuals was highest on the trunk (n =
324), followed by the lower crown (n = 114) and upper
crown (n = 39). However, the difference in abundance
among the strata was not significant for the dry restinga
forest (H,, ,,=5.101059, p=0.0780) or for the floodplain
restinga forest (H ,, ,=1.132585, p=0.5676). The epiphytic
species with the highest IVs were Philodendron acutatum
(IV = 33.76), Anthurium pentaphyllum (IV = 30.75) and
Philodendron muricatum (IV = 25.57).

Discussion

The forest formations studied differed considerably
in terms of their epiphytic species composition, present-
ing many species that were unique to certain areas. That
was corroborated by the low proportion of shared species
(only 36.3%) and by the NMDS analysis, which separated
the host trees into clusters according to their occupation,
principally, by the most abundant epiphytic species in each
forest. Therefore, the host trees on which only Anthurium
pentaphyllum occurred were clustered to the left of the
graph, and those on which only Philodendron muricatum
occurred were clustered to the right. These results are similar
to those found by Martins et al. (2008) in an area of restinga
in the municipality of Bertioga, in the Brazilian state of Sdo
Paulo, where the authors identified various epiphytic species
that were unique to both types of restinga forest, which also
had very few species in common. This highlights the im-
portance of conservation of these environments, especially

Table 1. List of species and functional groups of vascular epiphytes occurring in dry restinga forest and floodplain restinga forest in the Algodoal-Maiandeua En-
vironmentally Protected Area, in the municipality of Maracana, located in the state of Pard, Brazil.

Family Species FG DRF FRF Total
Anthurium pentaphyllum (Aubl.) G.Don. SHE 137 2 139
Monstera subpinnata (Schott) Engl. SHE 0 4 4
Araceae
Philodendron acutatum Schott SHE 75 48 123
Philodendron muricatum Willd. ex Schott SHE 0 179 179
Bromeliaceae Aechmea tocantina Baker TE 2 1 3
Clusiaceae Clusia columnaris Engl. PHE 1 0 1
Catasetum discolor (Lindl.) Lindl. TE 1 1 2
Epidendrum nocturnum Jacq. TE 15 0 15
Orchidaceae
Epidendrum strobiliferum Rchb. f. TE 1 0 1
Cohniella cebolleta (Jacq.) Christenson TE 7 0 7
Polypodiaceae Serpocaulon triseriale (Sw.) A.R. Sm. TE 3 0 3

EC - functional group; DRF - restinga forest of drought; FRF - floodplain restinga forest; TE - true epiphytes; PHE - primary hemiepiphytes; SHE - secondary

hemiepiphytes.
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Table 2. Vascular epiphyte species sampled, in descending order by importance value, as well as absolute and relative frequency of individual host trees and host
tree species, in dry and floodplain restinga forests in the Algodoal-Maiandeua Environmentally Protected Area, in the municipality of Maracand, located in the

state of Pard, Brazil.

Species T LC ucC AFi RFi AFj RFj VI

Philodendron acutatum 73 39 11 31.40 28.42 65.15 39.09 33.76
Anthurium pentaphyllum 131 8 39.83 36.05 42.42 2545 30.75
Philodendron muricatum 94 57 28 33.43 30.26 34.85 20.91 25.57
Epidendrum nocturnum 9 6 1.74 1.58 9.09 3.64 2.62
Cohniella cebolleta 7 1.16 1.05 6.06 2.73 1.89
Aechmea tocantina 2 1 0.87 0.79 4.55 2.73 1.76
Catasetum discolor 2 0.58 0.53 3.03 1.82 1.17
Monstera subpinnata 4 0.58 0.53 3.03 0.90 0.72
Serpocaulon triseriale 1 2 0.29 0.26 1.52 0.90 0.59
Clusia columnaris 1 0.29 0.26 1.51 0.90 0.59
Epidendrum strobiliferum - 1 0.29 0.26 1.51 0.90 0.59

T - trunk; LC - lower crown; UC - upper crown; AFi — absolute frequency of individual host trees; RFi - relative frequency of individual host trees; AFj — absolute
frequency of host tree species; RFj - relative frequency of host tree species; VI — importance value.

the floodplain restinga forest in the Algodoal-Maiandeua
APA, which covers a smaller area than do other vegetation
formations and yet has many unique species.

The fact that Orchidaceae showed the greatest species
richness in the dry restinga forest also contributed to the
separation between the two forest types in the NMDS analy-
sis. This difference between the dry and floodplain restinga
forests, in terms of the species composition of epiphytic
orchids, has also been reported for areas of restinga in the
Brazilian state of Santa Catarina by Fraga & Peixoto (2004).
Among those areas of restinga, the authors found that epi-
phytic orchid species richness was greater in coastal dune
forests (dry forest and Myrtaceae forest) than in floodplain
and flooded forests. They proposed that, although the up-
welling of groundwater (i.e., a rise in the water table) is not
an important factor in the selection of epiphytic orchids, it
seems to play a role in the selection of host trees.

In the present study, the fact that epiphytic species com-
position differed between the dry and floodplain restinga
forests might be related to the difference between the two
types of forests, in terms of the host tree species presented.
In dry restinga forests, representatives of the family Myrta-
ceae predominate (Amaral et al. 2008), whereas floodplain
restinga forests, possibly due because of the prolonged
period of flooding, are dominated by tree species typical
of the Amazon lowlands (Jardim & Vieira 2001; Batista et
al. 2011; Maués et al. 2011). This differentiated tree flora
can lead to distinct epiphytic flora, because characteristics
intrinsic to host trees, such as the moisture retention, chemi-
cal composition and morphology of the bark, can influence
the occurrence of vascular epiphytes (Kersten 2010).

The epiphytic species richness observed in the present
study was low in comparison with that reported in other
studies conducted in restinga forests (Waechter 1998;
Kersten & Silva 2001; Martins et al. 2008; Ribeiro 2009;

Mania & Monteiro 2010). This low richness is character-
istic of forests with a seasonal climate, where the rainfall
occurs primarily at certain times of the year and there is a
well-defined dry season. According to Gentry & Dodson
(1987), seasonality is a critical factor in the establishment
and development of epiphytes.

The fact that the vascular epiphyte species richness
found in the restingas of the northern state of Para was
lower than that reported for restingas in the southern and
southeastern regions of the country might also be related to
the proximity of the latter with the Atlantic Forest, which is
adiversity hotspot for several families, such as Orchidaceae
(Cunha & Forzza 2007) and Bromeliaceae (Wanderley et al.
2007), which are cited as the most diversified in the canopies
of tropical forests (Waechter 1998; Ceja-Romero et al. 2010).

The species composition by family observed in the
present study followed a worldwide trend of many species
concentrated within a few families. For example, we found
that 66.6% of the species identified belonged to Orchidaceae
or Araceae, which are cited by Kersten (2010) as being the
most diversified families of epiphytes. This was also dem-
onstrated in the studies conducted by Nieder et al. (2000),
Gongalves & Waechter (2002), Giongo & Waechter (2004),
Kersten & Kunyioshi (2006) and Cervi & Borgo (2007), all
of whom identified Orchidaceae as the dominant family, as
well as in that conducted by Benavides et al. (2005), who
identified Araceae as the dominant family.

Floristic studies have demonstrated that the families
Orchidaceae, Bromeliaceae and Polypodiaceae show the
greatest species richness in areas of restinga (Waechter 1998;
Kersten & Silva 2001; Ribeiro 2009; Mania & Monteiro
2010). However, in the present study, only Orchidaceae was
among the richest families. In a study conducted in areas of
restinga within the Atlantic Forest, Kersten (2010) reported
that Bromeliaceae was the most species-rich family, due to
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the high number of Vriesea species and greater diversity of
genera. However, in the present study, we identified only
one species of Bromeliaceae, representing, together with
Polypodiaceae, one of the least species-rich families in the
forest formations evaluated.

These differences in species richness and family richness
between the restingas along the Amazon coast and restingas
in other coastal areas of Brazil were previously described
by Amaral et al. (2008). The authors compared the floristic
composition of the restingas along the Amazon coast with
that of restingas along the coast of the state of Rio de Janeiro
and found that the number of species in the latter was nearly
three times higher than that observed for the former, as
well as that the most well-represented families in one were
represented by few species in the other. However, it is of
note that this comparison was based on other plant groups
(mainly trees) and included few vascular epiphytes.

With respect to the functional groups, the predominance
of true epiphytes has been reported in studies evaluating
other forest environments, such as Araucaria forest (Kersten
& Silva 2002; Hefler & Faustioni 2004; Kersten & Kunyioshi
2006; Buzatto et al. 2008), deciduous forest (Rogalski &
Zanin 2003), semideciduous forest (Dettke et al. 2008; Bon-
net et al. 2011) and floodplain forest (Zotz & Schultz 2007).
Such predominance has also been reported in other stud-
ies of restinga forests (Kersten & Silva 2001; Ribeiro 2009;
Mania & Monteiro 2010). However, the proportion of true
epiphytes observed in the present study was low compared
with that reported in the works cited above (54.5% vs. 70-
80%). Therefore, it is possible that the climate of the region,
which features a well-defined dry period, is a limiting factor
in the establishment and development not only of epiphytes
in general but also of true epiphytes in particular, whose
representatives complete their life cycle without contact with
the soil and suffer from alack of water (water stress), which is
considered one of the greatest difficulties in surviving above
the ground (Laube & Zotz 2006). The climate can also favor
the occurrence of secondary hemiepiphytes, which, despite
being less well-represented in terms of the number of species,
accounted for 93% of the individuals sampled. Therefore, the
water stress generated by the dry season can favor species
that germinate in the soil and subsequently rely on a host tree
for support, thereby bypassing this environmental adversity,
which is considered the most important abiotic factor affect-
ing the growth of epiphytes (Kersten 2010). The sandy soil of
the restingas, which absorbs water rapidly and does not allow
significant evaporation, might also favor species that occur
on the forest floor (Kersten & Silva 2001).

Although we found no statistical difference between
strata in terms of species abundance, there were differences
in terms of species richness. Waechter (1998) also found
that the vertical distribution of epiphytic species differs,
in number of individuals and number of species, along the
length the host tree. These patterns are influenced by factors
that differ from the soil to the forest canopy, such as light
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and moisture, forming a microclimatic gradient that influ-
ence the distribution of epiphytic species along the length
the host tree (Kersten & Silva 2001).

Within a forest, the intensity of light decreases progres-
sively from the canopy to the forest floor, whereas humid-
ity progressively increases (Mania 2008). The lower light
intensity and higher humidity in the understory, combined
with the accumulation of nutrients around the base of the
host trees, favors the development of shade-loving species
(Brown 1990), which could explain the higher number of
species observed on the host trunk.

Greater epiphytic species richness on the trunk of the host
tree is not a pattern found for all environments. Even among
similar environments, the results regarding the vertical distri-
bution of epiphytes are conflicting. This becomes clear when
we analyze other studies conducted in restinga forests, where
Mania (2008) and Kersten & Silva (2001) found epiphytic
species richness to be greatest on the trunk of the host tree,
whereas Ribeiro (2009) found it to be greatest in the lower
crown of the host. In Araucaria forest, Fraga et al. (2008)
found epiphytic species richness to be greatest on the trunk,
whereas Kersten & Silva (2002) found it to be greatest in the
lower crown. Epiphytic species richness has been found to be
greatest on the host trunk in areas of Atlantic Forest (Bonnet
& Queiroz 2006), as well as at sites with varying degrees of
disturbance (Bataghin et al. 2010), whereas it has been found
to be greatest in the lower crown of hosts in gallery forests
(Giongo & Waechter 2004) and in floodplain forests of the
Amazon estuary (Pos & Sleegers 2010; Medeiros & Jardim
2011). Therefore, different ecosystems have distinct patterns
of vertical distribution of epiphytes, which underscores the
importance of increasing the knowledge of the ecology of the
various functional groups in each environment.

In the present study, epiphytic species richness in the
lower crown was intermediate between that observed for
the other two strata. In comparison with the trunk, the
crown (upper and lower) receives more light and presents
a greater accumulation of debris from the canopy; however,
the branches of the lower crown are older and thicker than
are those in the upper crown, and it is therefore expected
that there would be more epiphytic species and individuals
in the lower crown (Kersten 2006). However, canopy height
and the lack of a defined intermediate forest stratum with
higher light intensity (Kersten & Silva 2001) might have
resulted in our species counts being highest in the lower
strata, the trunk in this case.

In the upper crown, where the epiphytic species richness
was lowest, the number of branches available for attachment
is greater. However, as discussed by Kersten & Silva (2001),
that stratum does not allow the development of many spe-
cies, because of mechanical, spatial and temporal issues. In
the upper crown, the branches are generally slender, the
light intensity is high, the humidity is probably low, and
the winds, coming from the ocean, are stronger than in the
other strata.
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Philodendron acutatum, which had the highest IV in
the present study, presents a wide geographic distribution,
occurring from northern South America to southern Brazil
(Sakuragui 2001), indicating its high adaptability to differ-
ent environments and, consequently, to different host tree
species. The species was cited for the Venezuelan Amazon
(Nieder et al. 2000) and the Colombian Amazon (Benavides
et al. 2005), although there were only 1 and 14 individuals,
respectively, identified in the forests evaluated. Although
Sakuragui (2001) recognized the Amazon basin as one of
the centers of diversity for the genus Philodendron, that does
not seem to be true for restingas within the region, where
we found only two species of the genus.

Anthurium pentaphyllum, the epiphytic species with
the second highest IV in the present study, also has a wide
distribution, extending from southern Mexico to the At-
lantic Forest of southern Brazil (2012 Tropicos), being well
adapted to various tropical environments such as caatinga
(shrublands) cerrado (savanna) and restinga (Cotias-de-
Oliveira et al. 1999). The species is referred to by Levey
(1998) as a likely source of food for birds, which indicates
its importance in the environment from the point of view
of its ecological interactions and its role in seed dispersal.

The vascular epiphyte species composition differs among
the restinga forests of the Algodoal-Maiandeua APA, as well as
between those and other restinga forests in Brazil. This differ-
ence is expressed in the dominant species, dominant families
and the prevailing functional groups. Despite the greater
species richness observed for true epiphytes, the number of
individuals was highest for hemiepiphytes. The vertical distri-
bution was similar among the forests studied. However, there
is no consensus regarding the other restinga forests of Brazil.
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