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ABSTRACT — In Brazil, specifically in Sdo Paulo State, there are guidelines based on the high diversity of
tropical forests that instructs the restoration projects in the state (current SMA 32/2014). The main goal
of this study was verify the importance and effectiveness of the high diversity of arboreal species originated
from a reforestation, and its influence in a woody regenerating composition. We developed a phytosociologic
study in a woody regenerating stratum of a nine year old reforestation at a Private Reserve of Natural Heritage
(RPPN), in Mogi-Guacu, Sdo Paulo State. All specimens with height > 30 cm and Diameter at Breast Height
(DBH) < 5 cm were evaluated. The woody regenerating diversity was smaller than the overstory diversity
and the species composition was similar to the overstory. The Simpson index (1-D) was 0.85, Shannon index
(H’) was 2.46 and the Pielou index (J’) was 0.60. The zoochoric dispersion syndrome was major among the
species. Our results suggest that the use of high diversity of native seedlings in a reforestation leads to high
diversity of species in woody regeneration stratum, after one decade of planting.

Keywords: Diversity of seedlings; Zoochoric dispersion; Atlantic Forest restoration

FITOSSOCIOLOGIA E CARACTERIZACAO ESTRUTURAL DO ESTRATO
REGENERANTE DE UM REFLORESTAMENTO COM ESPECIES NATIVAS NO
SUDESTE DO BRASIL

RESUMO — No Brasil, especificamente no Estado de Sao Paulo, existem resolu¢ées que se baseiam na alta
diversidade das florestas tropicais, e que instruem os projetos de restauragdo no Estado (Atual SMA 32/2014).
O principal objetivo desse estudo foi verificar a importdancia e sucesso do uso da alta diversidade de espécies
arboreas oriundas de um reflorestamento e sua influéncia no estrato regenerante. Foi realizado um estudo
fitossociologico de um estrato regenerante de um reflorestamento em uma Reserva Particular do Patriménio
Natural (RPPN), com nove anos de idade, em Mogi-Guagu, SP. Foram avaliados todos os espécimes com altura
> 30 cm e Didmetro a Altura do Peito (DAP) < 5 cm. A diversidade do estrato regenerante foi menor que
o estrato arboreo, com base em um estudo prévio. A composigdo de espécies do estrato regenerante foi similar
a composi¢do do estrato arboreo. O indice de Simpson (1-D) foi 0.85, de Shannon (H’) foi 2.46 e de Pielou
(J’) f0i 0.60. A maioria das espécies amostradas eram zoocoricas. Com base nos resultados, acredita-se que
o uso de alta diversidade de mudas nativas em um reflorestamento, no momento do plantio, leva a uma alta
diversidade de espécies no estrato regenerante, apos uma década.

Palavras chave: Diversidade de mudas,; Dispersdo zoocorica; Restaura¢do da Mata Atlantica.
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1. INTRODUCTION

The Brazilian Atlantic Forest has one of the most
important biodiversity in the world, but concerning its
historical degradation, habitat fragmentation and the
endemic threatened species, this biome has been
considered an important “hot spot” (MYERS etal., 2000).
As aresult of this process, there is only 11 to 16%
(16,377,472 ha) from the original area (RIBEIRO et al.,
2009). And because of this scenario, some procedures
are required to the conservation of this biome and its
biodiversity, as well as the conservation of the remnants
and the restoration of the degraded areas (RODRIGUES
etal. (2009a).

Regarding to restoration of degraded areas in Brazil,
specifically in Sdo Paulo State, there is a piece of legislation
-SMA32/2014 (SAO PAULO, 2014), which guides projects
of ecological restoration in the State. These guides are
based on the high diversity of tropical forests in the
country, and their practice has been broadly discussed
by many authors (ARONSON et al.,2011; CALMON
etal.,2011; RODRIGUES etal., 2011), and confronted
by others (BRANCALION etal., 2010; DURIGAN et
al.,2010).

Although it will be able to evaluate the success
or failure of these guidelines over the last few decades,
it is important to verify and assess the initial development
of the reforestation implanted, based on these guidelines.
In orderto do so, it’s necessary to evaluate the reforestation
by using indicators according to the age of each
reforestation, allowing to reach conclusions whether
the reforestations have the evidence of sustainability
or not over the time or if they demand new interventions
(RODRIGUES etal., 2009b).

Based on the assessment of the woody regeneration
is possible to verify the influence of the canopy that
grew from seedlings planted, favoring the habitat colonized
by new species (GUILHERME, 2000; MELO; DURIGAN,
2007). This assessment allows the analysis of the success
of the seedlings planted and new species which are
colonizing the reforestation, showing process such as
floral and reproductive biology have been reestablished
(BARBOSA; P1ZO, 2006).

The objective of this study was to verify the woody
regenerating species composition of a RPPN reforestation,
and the effectiveness and influence of the canopy formed
by a high diversity reforestation of native species on
its composition.
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2. MATERIALAND METHODS

2.1. Study site

This study was conducted from January 2011
to December 2011 in the Private Reserve of Natural
Heritage (RPPN), in the city of Mogi-Guagu, Sao Paulo
State, Southeast Brazil (22°22°28"S, 46°58°31"W). The
reforestation was implanted with 100 native species,
and density of 1,333 seedlings ha’l, in total area of
240 ha. This RPPN and is currently nine years old.
Since implantation, the RPPN has been used on many
studies of different parameters of vegetation and local
fauna (MANDETTA, 2007; SILVEIRA et al., 2011;
COLMANETTI; BARBOSA, 2013; COLMANETTI et
al. 2015; TREVELIN et al., 2013).

The considerable remnants are more than 10 km
from the RPPN, but there are a few riparian forests
and other reforestation nearby the RPPN. Over the
past years, this land has been mostly used for livestock
and agriculture, including citrus, coffee and sugarcane
until 1995, and Eucalyptus sp. plantation from 1995
until 2001. In 2002, the area was destined to reforestation
with seedlings of native species, and 40 permanent
plots (36 x 62.5 m) were installed, and 20 among them
were selected to this study. For detailed information
on the restoration project, see Colmanetti (2013).

Currently, the RPPN is inserted in a mosaic of
land cover, including seasonal semideciduous forest
remnants, eucalyptus plantations, other anthropogenic
land cover and heterogeneous reforested areas.
Remnants of Cerrado biome (Neotropical Savana) are
also found surrounding the RPPN. The region’s climate
is Cwa (dry winter and moist summer) according to
Koppen (1948). Annual precipitation is 1,066 mm, and
average temperature is 21.4°C. The soil of the site
study is classified as Latossol and Argisol.

2.2. Vegetation structure and composition analyses

The phytosociology study of the woody
regenerating stratum was developed in 20 subplots
(12.5 x 18 m), located in 20 permanent plots (36 x
62.5 m). The heights of all the specimens with height
> 30 cm and Diameter at Breast Height (DBH) < 5cm
were evaluated. The species were identified and
updated according to Brazilian Species Flora List by
consulting the site (www.floradobrasil.jbrj.gov.br) and
Missouri Botanical Garden consulting the site

SIIF



Phytosociology and structural characterization...

(www.tropicos.org). and The families were organized
according to Angiosperm Phylogeny Group (APG III,
2009).

The successional groups were classified as pioneers
and non-pioneers, and the dispersal syndromes were
classified as zoochoric, anemochoric and autochoric
species according to species list established by the
guideline SMA number 21/2001 (current 32/2014).

2.3. Data analysis

The Relative Frequency (R.F.), Relative Abundance
(R.A.) and Cover Value (CV) were calculated according
to Mueller-Dombois e Ellenberg (1974). This study
applies the height of the woody regenerating specimens
to calculate the Relative Dominance (R.D.). The use
of the average height of each species divided by the
average height of all species was proposed, as presented
below:

s - R.D.=Relative Dominance of “i” =100 x AHi/
Zl AHi
=

“AHi” is Average Height of each specie “i”. It
was calculated the Importance Value (IV) by summing
Relative Frequency, Relative Abundance and Relative
Dominance.

The diversity was calculated by Shannon index
(H’), in natural logarithm, and Simpson index (1-D)
(SIMPSON, 1949; MAGURRAN, 2004). The equitability
(J°) was calculated from Shannon index in relation to
the maximum diversity possible according to Pielou
(1975).

The Jaccard index (MAGURRAN, 2004) was
calculated, among the woody regenerating and overstory
species composition. The composition of overstory
of the same area was obtained from Colmanetti e Barbosa
(2013). The Jaccard index was calculated by using the
PAST program (HAMMER; HARPER; RYAN, 2001).
The diversity indexes and phytosociologic values were
calculated by using SAS 9.2 System for Windows (SAS
INSTITUTE, 2007).

3. RESULTS

We evaluated 3,591 specimens (7,980 specimens.ha™),
and the floristic composition of the woody regenerating
stratum was constituted by 62 species, 55 genera and
29 families. A larger number of species was
autochthonous, actually, 44 species (71%), and just

SIIF
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13 (20.9%) were considered as allochthonous species.
The majority of species was zoochoric. The woody
regenerating species composition was very similar to
the overstory of the same area, actually there were
43 species in common (COLMANETTI; BARBOSA,
2013). The Jaccard index for overstory and woody
regenerating strata was 0.46. The presence of five species
that occur in Cerrado sensu lato (Neotropical Savana)
was notable: Xylopia aromatica, Erythroxylum
campestre, Pera glabrata, Myrsine coriacea and
Zanthoxylum riedelianum.

The Simpson index (1-D) was 0.85, Shannon index
(H*) was 2.46 and the Pielou index (J”) was 0.60, The
most abundant species were Myrsine umbellata,
Senegalia polyphylla, Mimosa bimucronata, Schinus
terebinthifolius, Triplaris americana and
Parapiptadenia rigida (Table 1). Most of these species
were very frequent, excepted 7. americana and P. rigida,
which had a restrict occurrence to few subplots.

The pioneer species were the most common (41.9%),
following by non-pioneers species (37.1%), non-
classified species (11.3%) and exotics species (9.7%).
It was observed the predominance of the pioneer
specimens, 84.3%, influenced by abundance of some
species, such as: Myrsine umbellata, Senegalia
polyphylla, Schinus terebinthifolius, Mimosa
bimucronata, Parapiptadenia rigida and Triplaris
americana.

The zoochoric species were predominant (42.0%),
following by anemochoric (29.0%) and autochoric
species (17.7%) It was found 13 allochthonous species
on RPPN wood regenerating, and nine were zoochoric
species: Xylopia aromatica, Erythroxylum campestre,
Alchornea glandulosa, Pera glabrata, Melia azedarach,
Mpyrsine coriacea, Eriobotrya japonica, Coffea arabica
and Zanthoxylum riedelianum.

About 95% of specimens evaluated have until
2 m of height, and this size class has higher species
diversity. The specimens higher than 3 meters were
majority composed by pioneer species: Alchornea
glandulosa, Aloysia virgata, Croton urucurana, Croton
Sfloribundus, Mimosa bimucronata, Senna multijuga,
Myrsine umbellata, Senegalia polyphylla, Tecoma
stans, Mimosa caesalpiniifolia, and one non-pioneer
species: Nectandra megapotamica, and the most
abundant species of them were C. floribundus and
T. stans.
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Table 1 — Phytossociologic values of woody regenerating composition of RPPN “Parque Sdo Marcelo”, Mogi-Guagu, Sdo
Paulo State, Brazil. SG — Successional Group; DS — Dispersion Syndrome; RF - Relative Frequency; RD - Relative
Dominance; RA - Relative Abundance; CV - Cover Value; IV - Importance Value; P— Pioneer; NP — Non-Pioneer;
E — Exotic; NC - Not Classified; An - Anemochoric; Au - Autochoric; Z - Zoochoric; Aut - Autochthonous; Al

- Allochthonous.

Tabela 1 — Valores fitossociologicos da composi¢do do estrato regenerante da RPPN “Parque Sdo Marcelo”, Mogi-Guagu,
Sdo Paulo/Brasil. SG — Grupo Sucessional; DS - Sindrome de Dispersdo,; RF - Frequéncia Relativa; RD - Densidade
Relativa; RA - Abunddncia Relativa; CV - Valor de Cobertura; IV - Valor de Importdancia; P— Pioneira; NP
— Ndo-Pioneira,; E — Exotica; NC - Nao Classificado, An - Anemocorica; Au - Autocorica, Z - Zoocorica; Aut

- Autoctone,; Al - Aléctone.

Species Families G DS Origin RF RD RA (0% v
Myrsine umbellata Mart. Myrsinaceae P V4 Aut  7.48 1.19 25.56 26.75 34.23
Senegalia polyphylla (DC.) Fabaceae P Au Aut 6.3 1.42 24.17 25.59 31.89
Britton & Rose
Mimosa bimucronata (DC.) Kuntze Fabaceae P Au Aut 2.36 1.51 9.08 10.59 12.95
Schinus terebinthifolius Raddi Anacardiaceae P V4 Aut  4.33 1.12 7.44 8.55 12.88
Tecoma stans (L.) Juss. ex Kunth* Fabaceae E An Al 3.15 3.92 1.89 5.82 8.97
Croton floribundus Spreng. Euphorbiaceae P Au Aut 3.94 2.33 2.65 4.97 8.91
Parapiptadenia rigida (Benth.) Fabaceae NP Au Aut  0.39 1.12 7.13 8.24 8.64
Brenan
Rhamnidium elaeocarpum Reissek Rhamnaceae NP V4 Aut 5.51 1.34 1.7 3.03 8.55
Inga vera subsp. affinis (DC.) Fabaceae P V4 Aut  5.12 1.72 1.62 3.33 8.45
T.D.Penn.
Triplaris americana L. Polygonaceae P An Aut 1.97 0.92 5.35 6.26 8.23
Aloysia virgata (Ruiz & Pav.) Juss. Verbenaceae P An Aut 3.94 2.67 0.95 3.62 7.56
Alchornea glandulosa Poepp. Euphorbiaceae P z Al 3.54 2.27 0.86 3.14 6.68
& Endl.
Bauhinia forficata Link Fabaceae P Au Aut  3.94 1.48 1.17 2.65 6.59
Eugenia uniflora L. Myrtaceae NP z Aut  3.15 2.16 0.31 2.46 5.61
Gochnatia polymorpha (Less.) Asteraceae P An Aut 2.36 1.34 1.53 2.88 5.24
Cabrera
Mimosa caesalpiniifolia Benth.* Fabaceae E Au Al 0.79  3.75 0.53 4.28 5.06
Psidium guajava L.* Myrtaceae E z Aut  3.15 1.21 0.33 1.55 4.7
Senna multijuga (Rich.) Fabaceae P Au Aut 1.97 1.4 1.23 2.62 4.59
H.S.Irwin & Barneby
Mpyrsine coriacea (Sw.) R.Br. ex Myrsinaceae P z Al 1.97 2.12 0.45 2.57 4.53
Roem.& Schult.
Nectandra megapotamica Lauraceae NP V4 Aut  1.97 1.92 0.5 2.42 4.39
(Spreng.) Mez
Mabea fistulifera Mart. Euphorbiaceae P Au Aut 1.57 1.89 0.67 2.56 4.13
Trema micantha (L.) Blume Cannabaceae P V4 Aut 0.39 3.49 0.03 3.52 3.91
Aspidosperma cylindrocarpon Apocynaceae NP An Aut  0.39 3.49 0.03 3.52 3.91
Miill. Arg.
Cecropia pachystachya Trécul Urticaceae P z Aut  1.97 1.66 0.22 1.88 3.85
Syagrus romanzoffiana (Cham.) Arecaceae NP V4 Aut 0.79 2.97 0.06 3.02 3.81
Glassman
Croton urucurana Baill. Euphorbiaceae P Au Aut 0.79 2.77 0.19 2.97 3.75
Tabernaemontana hystrix Steud. Apocynaceae P V4 Aut  1.97 1.21 0.5 1.71 3.68
Citharexylum myrianthum Cham. Verbenaceae P V4 Aut  2.36 0.8 0.31 1.11 3.47
Pterocarpus rohrii Vahl Fabaceae NP An Aut 1.57 1.75 0.14 1.89 3.47
Maclura tinctoria (L.) D.Don Moraceae NP z Aut  1.57 1.73 0.11 1.84 3.42
ex Steud.
Luehea divaricata Mart. & Zucc. Malvaceae NP An Aut 0.79 236 0.17 2.53 3.32
Cordia sp. Boraginaceae NC NC NC 0.79 1.31 0.97 2.28 3.07
Erythroxylum campestre A.St.-Hil. Erythroxylaceae P Z Al 0.39 2.62 0.03 2.65 3.04
Continue...
Continua...
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Aspidosperma polyneuron Miilll.Arg.  Apocynaceae
Xylopia aromatica (Lam.) Mart. Annonaceae
Handroanthus heptaphyllus Bignoniaceae
(Vell.) Mattos

Zanthoxylum riedelianum Engl. Rutaceae
Prunus myrtifolia (L.) Urb. Rosaceae
Colubrina glandulosa Pekins Rhamnaceae
Schizolobium parahyba (Vell.) Fabaceae
Blake

Eriobotrya japonica (Thunb.) Rosaceae
Lindl.*

Handroanthus ochraceus Bignoniaceae
(Cham.) Mattos

Coffea arabica L.* Rubiaceae
Machaerium sp. Fabaceae
Melia azedarach L.* Meliaceae
Dictyoloma vandellianum A. Juss. Rutaceae
Lafoensia pacari A.St.-Hil. Lythraceae
Myracrodruon urundeuva Allemao Anacardiaceae
Copaifera langsdorffii Desf. Fabaceae
Zeyheria tuberculosa (Vell.) Bignoniaceae
Bureau ex Verl.

Vitex sp. Lamiaceae
Anadenanthera sp. Fabaceae
Handroanthus cf. serratifolius Bignoniaceae
(A.H.Gentry) S.Grose

Bastardiopsis densiflora Malvaceae
(Hook. & Arn.) Hassl.

Pera glabrata (Schott) Poepp. Euphorbiaceae
ex Baill.

Ficus sp. Moraceae
Dendropanax cuneatus (DC.) Araliaceae
Decne. & Planch.

Gallesia integrifolia (Spreng.) Harms Phytolaccaceae
Tabebuia roseoalba (Ridl.) Sandwith Bignoniaceae
Handroanthus sp. Bignoniaceae
Heliocarpus popayanensis Kunth Malvaceae
Allophylus L. Sapindaceae

NP An Aut 0.39 2.62 0.03 2.65 3.04
NP V4 Al 1.57 1.33  0.11 1.44 3.01
NP An Aut 0.39 2.44 0.03 2.47 2.87
NP V4 Al 0.79 1.68 0.08 1.77 2.55
NP V4 Aut 1.18 1.17 0.14 1.31 2.49
NP V4 Aut  1.18 1.08 0.14 1.22 2.40
P An Aut 1.18 1.09 0.08 1.18 2.36
E V4 Al 0.79 1.3 0.22 1.53 2.32
NP An Aut  0.79 1.33 0.11 1.44 2.23
E V4 Al 0.39 1.69 0.11 1.8 2.2
NC NC NC 0.39 1.7 0.06 1.76 2.15
E V4 Al 0.79 1.3 0.06 1.36 2.14
P An Aut  0.39 1.61 0.11 1.72 2.12
NP An Aut  0.79 1.12  0.19 1.32 2.1
NP Au Aut  0.79 1.14 0.14 1.28 2.06
NP V4 Aut  0.39 1.21 0.14 1.35 1.74
NP An Aut  0.39 1.26 0.03 1.28 1.68
NC NC Al 0.39 1.24  0.03 1.27 1.66
NC NC NC 0.39 1.05 0.03 1.08 1.47
NP An Aut 0.39 096 0.03 0.99 1.38
P Au Aut 0.39 0.89 0.03 0.92 1.31
P V4 Al 0.39 0.87 0.03 0.9 1.29
NC NC NC 039 0.84 0.03 0.87 1.26
P V4 Aut  0.39 0.8 0.03 0.83 1.22
NP An Aut 0.39 0.73 0.03 0.76 1.15
NP An Aut 0.39 0.72 0.03 0.74 1.14
NC NC NC 0.39 0.7 0.03 0.73 1.12
P An Aut  0.39 0.61 0.03 0.64 1.03
NC NC Al 0.39 0.54 0.06 0.6 0.99

*Exotic species were not classified according to successional group.

*Espécies exoticas ndo foram classificadas de acordo com o grupo sucessional.

We also found three species classified as
“vulnerable” (Myracrodruon urundeuva) and as “near
threatened” (4Aspidosperma polyneuron and Copaifera
langsdorffii), according Mamede et al. (2007).

4. DISCUSSION

The RPPN woody regenerating stratum was also
larger than other reforestations with similar age done
in Sao Paulo State, Brazil (SOUZA, 2000; MELO, 2004;
DAMASCENO, 2005). We believe the high diversity
found at RPPN must be associated to the high diversity
of seedlings (100 species) used in this reforestation

SIIF

project. This diversity is much higher in comparison
to Souza (2000) and Damasceno (2005) where it was
used less than 45 species in their reforestation projects.

Where the secondary succession occurs naturally
in Atlantic forest, a high diversity of species in the
first decades is observed, and it has been increasing
over the years (TABARELLI; MANTOVANI, 1999;
ARZOLLA etal., 2010). Many aspects of structure,
composition and ecological interactions in a secondary
succession of tropical forest have been broadly studied,
such as: diameter, height, biomass, density of specimens,
species composition, specially richness and diversity
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of species, because of their great importance in this
process (SALDARRIAGA etal., 1988; GUARIGUATA;
OSTERTAG;,2001; CHAZDON, 2003; CHAZDON etal.,
2007; CHAZDON etal., 2010). When the degraded areas
have resilience with remnants surrounding, it plays
an indispensable role in forest recovery, promoting
rapid increasing in species richness, tree density and
aboveground biomass on arestored area (GUARIGUATA;
OSTERTAG, 2001; CHAZDON, 2003).

On the other hand, in fragmented forest landscape,
where the propagules are not abundant, a low diversity
of tree plantations will not be sufficiently able to catalyze
forest restoration (KANOWSKI et al., 2003;
LARJAVAARA, 2008; RODRIGUES etal.,2011). The
absence of fauna in these areas enhances the problem
(DASILVA; TABARELLI, 2000; RODRIGUES etal., 2011).
In this context, the high-diversity of native seedlings
must create a feasible biologically restored forests,
and to assist long-term biodiversity persistence at the
landscape scale (RODRIGUES etal., 2011).

The process of recovery of the tropical forest on
the initial colonization stages occurs with little number
of species, in comparison to reforestation models
(BUDOWSKI, 1965; GUARIGUATA; OSTERTAG, 2001;
MELO; DURIGAN, 2007). According to Melo and Durigan
(2007), about 70% of species from a restoration community
was formed by species dispersed from remnants, after
15 years, in a seasonal semideciduous forest. Although
RPPN has only nine years, new species have been already
dispersed on the area, as verified by allochthonous
species found. However, there are few nearby fragments
that act as a source of seed.

The fauna is very important to the forest restoration
process, because disperses propagules from remnants
and contributes to the natural regeneration (MELO;
DURIGAN, 2007; AQUINO; BARBOSA, 2009; SILVEIRA
etal,,2011; TREVELIN etal.,2013). The zoochoric species
planted on a reforestation in RPPN have been very
important in attracting the fauna, which in return
contributes to the dispersion of new species on the
area. Trevelin et al. (2013) evaluated the dispersion
capacity of the frugivorous bat at the same RPPN, and
verified that the young reforestation can be used as
feeding and resting habitat for this wildlife. Among
12 species consumed by eight species of bats, based
on the study by Silveira et al. (2011) in RPPN, seven
were present in the wood regenerating species
composition: Dendropanax cuneatum, Cecropia
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pachystachya, Inga vera subsp. affinis, Copaifera
langsdorfiii, Maclura tinctoria, Eugenia uniflora and
Psidium guajava. The fauna dispersion and the presence
of allochthonous species on the wood regenerating
is an indicator that the ecological process is providing
the arrival of new species in the reforestation, and
providing the biodiversity recovery, which is essential
to the sustainability of restored areas (RODRIGUES
etal., 2009a).

Mantovani et al. (1989) had already related the
influence of Cerrado sensu lato (Neotropical Savana)
species in preserved fragments near RPPN. The presence
of species from different biomes on reforestation, is
an evidence of the ecotone zone, and it should always
been considered in a reforestation project, such as
was considered in RPPN.

The presence of some species classified in different
levels of threat (Mamede et al. 2007), highlights the
importance of the reserve. Threatened species were
planted, in RPPN, and their presence in the wood
regenerating reveal the reproductive success and its
consequent dispersion on the RPPN, which is important
for their conservation. Reforestations have maintained
a trend in restoring functional aspects, especially riparian
forests, over the function of the restoration and
preservation of diversity (MELO; DURIGAN, 2007).
Therefore, there is a great importance in the usage
of regional, endemic and threatened species in
restorations projects, as suggested by SMA 32/2014
guidelines (SAO PAULO, 2014).

There was a slight difference in pioneer and non-
pioneer species composition, but the number of pioneer
specimens is much higher, as result of the high
abundance of some species (Table 1). Pioneer species
have faster growth, and are responsible for creating
a favorable environment to non-pioneers species
developing (WHITMORE, 1989; TABARELLI;
MANTOVANTI, 1999; GUARIGUATA; OSTERTAG 2001).
The early establishment of pioneer tree species is a
critical aspect of rapid recovery. As observed in
secondary succession, pioneer species establish
abundantly in abandoned pastures and cultivated fields,
but the particular species that colonize will depend
on of some environmental aspects, such as: soil fertility,
drainage, soil compaction, presence or absence of seed
bank, and surrounding remnant vegetation (CHAZDON,

2003).
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The presence of exotic species, in the higher
heights reveals its capacity of establishment in the
future reforestation canopy (LETCHER; CHAZDON,
2009). Although Mimosa caesalpiniifolia is Brazilian
native specie, it does not occur spontaneously in
Atlantic forest; therefore, it is considered exotic specie
in this biome, according to Moro et al. (2012)
classification criterion. Tecoma stans is an exotic
specie also found in the RPPN. These species has
been used as ornamental in the cities, but it became
invasive specie in Brazilian forest. Due to its
anemochoric seeds, Tecoma stans can easily be
dispersed by wind, growing in pasture and secondary
forest, affecting the secondary succession (REIS
et al., 2009). The presence of exotic species is a
seriously problem in Brazilian reforestations
(RODRIGUES et al. (2009a,b), and for full eradication
of them inside and surrounding the reforestation
areas is necessary to avoid the biological
contamination.

5. CONCLUSIONS

We conclude that the use of high diversity of
native seedlings in reforestation leads to high diversity
of species in woody regeneration stratum after one
decade of planting.
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