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ABSTRACT –  Our aim was to analyze areas of Atlantic rainforest after clearcutting with different types
of management (pasture establishment followed (PA) by abandonment and simple abandonment (NR)). We
then compared composition parameters, structure and ecological processes with native forest as a reference.
Our study was conducted in Sete Barras municipality, São Paulo State, Brazil. Data collection was performed
six years after clearcutting, including all woody plants found in two strata (DBH (diameter at 1.3 m soil)
>5cm and DBH<5cm and height >1.5m, respectively). PA and RN showed lower values of richness, density,
basal area, and diversity index (H´) when compared with F for both strata. Thus, independently of management
type, six years of abandonment were not enough to recover the parameters analyzed, compared to native
forest. Type of management influences ecological succession and structural parameters considering the second
strata only.
Keywords: Abandoned pasture; Ecological succession; Natural regeneration.

RECUPERAÇÃO DE RIQUEZA, BIOMASSA E DENSIDADE EM ÁREAS DE
MATA ATLÂNTICA APÓS CORTE RASO

RESUMO –  O objetivo deste estudo foi analisar áreas de Floresta Atlântica após corte raso com diferentes
tipos de manejo (implantação de pasto seguido de abandono (PA) e simples abandono (NR)), comparando
com floresta nativa parâmetros de composição, estrutura e processos ecológicos. O estudo foi realizado no
município de Sete Barras, São Paulo, Brasil. A coleta de dados foi realizada seis anos após o corte raso,
incluindo todas as plantas lenhosas encontradas em dois estratos (DAP (diâmetro à 1,30m do solo) 5cm
e DAP<5 cm e altura 1.5m, respectivamente). PA e NR apresentaram menores valores de riqueza, densidade,
área basal, e índice de diversidade (H'), quando comparado com o F para ambos os estratos. Por tanto,
independentemente do tipo de manejo, seis anos de abandono não foram suficientes para recuperar os parâmetros
analisados em comparação com a floresta nativa. No entanto, no segundo estrato, o tipo de manejo influenciou
na sucessão ecológica e nos parâmetros estruturais.
Palavras-chave: Pastagem abandonada; Sucessão ecológica; Regeneração natural.
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1. INTRODUCTION
Atlantic rainforest is one of the most diverse

ecosystem in terms of species diversity, with high rates
of endemism (MYERS et al., 2000). However, this
ecosystem has been destroyed for land conversion
into agriculture areas (YOUNG, 2006). Approximately
50% of the remaining Atlantic rainforest in Brazil are
located in Vale do Ribeira, São Paulo State, Brazil. This
region has an economic activity based on agriculture,
with banana production, palm hearts and livestock.

Due to the existence of specific legislation that
protects the Brazilian Atlantic rainforest domain (BRASIL,
2006), and environmental factors (e.g. extremely wet
climate), much of forested areas that had been cut for
agricultural use, are left unused and forsaken. Removal
of tropical forests and subsequent abandonment has
originated secondary forests in different regeneration
stages worldwide (GUARITAGUA; OSTERTAG, 2001;
LAMB et al., 2005).

Studies in agricultural abandoned areas in Brazilian
Atlantic rainforest showed that forest recovery following
severe anthropogenic disturbances is not direct,
predictable or even achievable on its own(SILVESTRINI
et al., 2013). Appropriate actions and methods as planting
ground covers, and enrichment with tree species were
suggested (RODRIGUES; BRANCALION, 2009;
CHEUNG et al., 2009, 2010) in order to restore natural
forest regeneration process in abandoned old fields.

Thus, it is necessary to understand the dynamics
of forest succession in abandoned areas after
clearcutting, in order to facilitate the process of ecological
restoration and management of these areas.
Understanding composition, structure and functioning
of these secondary forests have been the concern of
several researchers (GUARITAGUA; OSTERTAG, 2001;
LAMB et al., 2005; CHEUNG et al., 2009; CHEUNG et
al., 2010). They attempted to answer questions such
as: How long does it take to a secondary forest to
recover the attributes of a mature forest? What is the
speed of the ecological succession process in different
conditions of climate and soil? (TABARELLI;
MANTOVANI, 1999; LIEBSCH et al., 2008).

In this context, chronosequence studies in Brazil
were performed by Tabarelli and Mantovani (1999), Liebsch
et al. (2007) and Piotto (2009), and studies about succession
in abandoned areas by Cheung et al. (2009), Cheung
et al. (2010). In Vale do Ribeira region, where our study

was conducted, there are few studies of this nature,
except the one performed by Ainda et al (2001), about
natural succession in different soil conditions.

Our aim was to analyze areas of Atlantic rainforest
after clearcutting with different types of management
(pasture establishment followed by abandonment and
simple abandonment).We then compared composition
parameters (richness and diversity), structure (density
and biomass) and ecological processes (species
successional groups) with native forest as a reference.
We hypothesized that type of management after
clearcutting has significant influence on recovery of
parameters such as diversity and structure, and clearcutting
followed by pasture implantation (fertilization and grass
planting) slows the process of ecological succession
compared with clearcutting followed by abandonment.

2. MATERIAL AND METHODS
2.1. Study area

The study was conducted at São José Farm in
Sete Barras municipality, São Paulo State, Brazil, which
is part of the Atlantic rain forest domain with vegetation
types of “dense rainforest lowland and submontane”
(IBGE, 2012). Climate of the region is Af according to
Köeppen classification and predominant soil type is
hydromorphic cambisol (EMBRAPA, 2006). The farm
is a private property and has a total area of 995.8 hectares.
In 2005, several points of the farm were illegally deforested
(BRASIL, 2006), and after legal intervention, those areas
were abandoned. We studied the following conditions:
pasture (PA) - forest clearcutting followed by pasture
establishment and abandonment; natural regeneration
(NR) - forest clearcutting and abandonment; which
were then compared with native forest (F) in surrounding
areas (Figure 1). From now on, these areas will be referred
as treatments PA, NR, F respectively.
2.2. Data collection

Data collection was performed six years after
deforestation. Phytosociological survey was conducted
using plot method (MUELLER-DOMBOIS; ELLENBERG,
1974) including all woody plants found in two strata.
For the first stratum (diameter at 1,30 m soil (DBH)
>5 cm) five plots of 20x20m were used for each area,
totalizing 15 plots of 20x20m or 6000m2. For the second
stratum (DBH <5 cm and height >1.5 m) 2x20m transects
were used in the center of the 15 plots of 20x20m. Total
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height, shaft height and DBH were measured and botanical
material was collected for identification.

Species were identified using dichotomous keys,
literature to the assessed taxa, comparisons with material
deposited in herbaria of Universidade Federal de São
Carlos, campus Sorocaba (SORO) and assistance from
experts. Species were identified using APG III (2009).
Spellings of species names and authors were checked
using database of the Brazilian Flora Checklist (LISTA
DE ESPÉCIES DA FLORA DO BRASIL, 2013). Vouchers
were deposited in the Herbarium of Universidade Federal
de São Carlos, campus Sorocaba. Pioneer species were
identified as Pi and non-pioneer as NPi, according to
Whitmore’s (1989) classification. In each area, random
points were chosen to collect composite soil samples
at 0 to20cm, 20 to40cm and 40 to60cm depths for
physicochemical analyses.
2.3. Data Analysis

Phytosociological parameters (MUELLER-
DOMBOIS; ELLENBERG, 1974) were calculated using
Fitopac 2.1 (SHEPERD, 2009), where each plot was
considered as a sampling unit, so each treatment (PA,

NR and F) had five replicates. Values of total density,
basal area and the Shannon index were estimated from
five plots of each treatment. Richness total richness
was calculated by summing total species sampled in
all plots. We also use diversity profile analysis to
compare richness and evenness among areas (F, NR
and PA), not just describe them. When alpha () is
equal to “1” it is equivalent to the Shannon diversity
index and when alpha is equal to “2” is equivalent
to the Simpson diversity index, and alfa equal to “0”
corresponds to the richness of the evaluated areas
(TOTHMERESZ, 1995). Thus, we compared evenness
( values > 2) and richness ( values >1). The diversity
profile was elaborated using PAST software (HAMMER
et al., 2001).  Soil parameters were analyzed using
ANOVA and the means were compared by Tukey’s
test (p <0.05).

3. RESULTS
One hundred and twenty-eight species belonging

to 27 families were recorded (Table 1). In PA, two species
were recorded in the first stratum, and 6 in the second;
in NR, 13 species in the first stratum and 25 in the
second; and in F, 101 species in the first stratum and
58 in the second (Table 2). Families with the highest
species richness were (Table 1) Myrtaceae (24 spp.),
Lauraceae (11 spp.), Rubiaceae (10 spp.) and
Melastomataceae (7 spp.), and only Chromolaena
laevigata (Lam.) R.M.King & H.Rob., Senna multijuga
(Rich.) H.S. Irwin & Barneby and Pera glabrata (Schott)
Poepp. ex Baill. were sampled in all treatments. The
highest diversity (H’) was found in F, followed by NR
and PA (Table 2, Figure 2).

Richness, density and basal area, and percentage
of species successional groups are presented in Table 2,
and soil analyses results are shown in Table 3.
Comparisons between diversity and evenness among
areas and strata are shown in Figure 2.

4. DISCUSSION
PA and NR showed lower values of richness,

density, basal area,  and diversity index (H´) when
compared with F (Tab. 2, Figure 2), for both strata.
Forest (first strata) had relatively high H´(4.03), which
are comparable to other studies in Atlantic rainforest
at the same region (GUILHERME et al., 2004; MAMEDE
et al., 2004; CARDOSO-LEITE et al., 2013).

Figure 1 – Study area location in Brazil, São Paulo Stateand location of treatments (F = forest, NR = natural
regeneration after clearcutting and abandonment,
PA = pasture). São José Farm, Sete Barras, SP,
Brazil.Figura 1 – Localização da área de estudo no Brasil, Estado
de São Paulo, e a localização dos tratamentos
(F = floresta, NR = regeneração natural após
corte raso e abandono, PA = pasto abandonado).
Fazenda São José , Sete Barras, SP, Brasil.
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Table 1 – Species sampled in different treatments. F = forest, NR = natural regeneration after clearcutting and abandonment,PA = abandoned pasture. 1 - first stratum, 2 - second stratum. Pi= pionner species, NPi = non pionner species,
SC = unclassified. *alien species. São José Farm, Sete Barras, SP, Brazil.

Tabela 1 – Espécies amostradas nos diferentes tratamentos. F= floresta, NR= regeneração após corte e abandono, PA=
pasto abandonado. 1- Primeiro estrato, 2- segundo estrato. Pi= espécies pioneiras, NPi = espécies não pioneiras,
SC = não identificadas. * Espécies exóticas. Fazenda São José, Sete Barras, SP, Brasil.

Família Nome Científico – grupo ecológico (P eNP) PA NR F
1 2 1 2 1 2

ANACARDIACEAE Tapirira guianensis Aubl. - P X X
ANNONACEAE Annona neosericea H.Rainer - P X

Guatteria australisA.St.-Hil. - NP X X
Xylopia brasiliensis Spreng. -NP X

APOCYNACEAE Malouetia cestroides (Nees ex Mart.) XMüll.Arg. - P
ARALIACEAE Dendropanax monogynus (Vell.) Seem. - P X

Schefflera angustissima (Marchal) Frodin - P X
ARECACEAE Astrocaryum aculeatissimum (Schott) XBurret - NP

Euterpe edulis Mart. - NP X X
ASTERACEAE Chromolaena laevigata (Lam.) R.M.King X X X X& H.Rob. - SC

Vernonanthura discolor (Spreng.) H.Rob. - P X X
Vernonanthura divaricata (Spreng.) H.Rob.- P X

BIGNONIACEAE Jacaranda sp. 1 - SC X
Jacaranda sp. 2 - SC X

BORAGINACEAE cf. Cordia magnoliifolia Cham. - SC X
Cordia sellowiana Cham. - P X X

CELASTRACEAE Maytenus gonoclada Mart. - NP X X
Maytenus sp. - SC X

CHRYSOBALANACEAE Hirtella hebeclada Moric. ex DC. - NP X
cf. Licania sp. -SC X
Licania cf. Kunthiana Hook. f. - NP X

CLUSIACEAE Garcinia brasiliensis Mart. - NP X
ELAEOCARPACEAE Sloanea guianensis (Aubl.) Benth. - NP X X
EUPHORBIACAE Alchornea glandulosa Poepp. & Endl.- P X

Hevea brasiliensis (Willd. ex A. Juss.) X XMüll. Arg.* - NP X
Sapium glandulosum (L.) Morong - P X
Tetrorchidium rubrivenium Poepp. - P X X X

FABACEAE-CAESALPINIOIDEAE Senna multijuga (Rich.) H.S. X X X XIrwin & Barneby - P
FABACEAE-FABOIDEAE Andira anthelmia (Vell.) Benth. - NP X

Andira fraxinifoliaBenth. - NP X X
Dahlstedtia pinnata (Benth.) Malme - NP X X X
Machaerium brasiliense Vogel - NP X
Machaerium sp. - SC X
Swartzia acutifólia Vogel - NP X

FABACEAE-MIMOSOIDEAE Albizi apedicellaris (DC.) L.Rico - SC X
Inga edulis Mart. - NP X X

LACISTEMATACEAE Lacistema lucidum Schnizl. - NP X
LAMIACEAE Aegiphila integrifólia (Jacq.) Moldenke  - P X X X

Vitex sellowiana Cham. - SC X
Continue...Continua...
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LAURACEAE Cryptocarya cf. Aschersoniana Mez - NP X
Endlicheria paniculata (Spreng.) J.F. X XMacbr. - NP
Nectandra cuspidata Nees & Mart. - NP X
Nectandra oppositifolia Nees & Mart. - P X X X
Ocotea dispersa (Nees & Mart.) Mez - NP X X X
Ocotea indecora (Schott) Mez - NP X
Ocotea puberula (Rich.) Nees - NP X
Ocotea tabacifolia (Meisn.) Rohwer - NP X
Ocotea teleiandra (Meisn.) Mez - NP X
Persea willdenovii Kosterm.- NP X
Nectandra reticulata (Ruiz &Pav.) Mez X

MELASTOMATACEAE Leandra cf. dasytricha (A. Gray) Cogn. - P X
Leandra sp. - SC X
Miconia cabucu Hoehne - NP X
Miconia cf. Cinerascens Miq. - P X X
Miconia cf. Pusilliflora (DC.) Naudin - P X
Miconia cinnamomifolia (DC.) Naudin - NP X X X X
Tibouchina mutabilis (Vell.) Cogn. - P X X X

MELIACEAE Cabralea canjerana (Vell.) Mart. - NP X X X
Guarea cf. guidonia (L.) Sleumer - NP X
Guarea macrophylla Vahl- NP X X
Trichilia pallida Sw.- NP X

MONIMIACEAE Mollinedia oligantha Perkins - NP X X
Mollinedia schottiana (Spreng.) Perkins - NP X

MORACEAE Brosimum guianense (Aubl.) Huber - NP X
Brosimum lactescens (S. Moore) C.C. Berg - NP X
Ficus gomelleira Kunth - P X
Sorocea bonplandii (Baill.) W.C.Burger Xet al. - NP

MYRISTICACEAE Virola gardneri (A. DC.) Warb. - NP X X
MYRTACEAE Campomanesia sp. -SC X

cf. Eugenia sp. - SC X
Eugenia florida DC.- NP X X X
Eugenia sp1. - SC X
Eugenia brevistyla D. Legrand - NP X
Eugenia cf. bocainenses Mattos – NP X
Eugenia cf. Cerasiflora Miq.- NP X
Eugenia cúprea (O.Berg) Nied.- NP X X
Eugenia monosperma Vell. - NP X
Eugenia oblongata O. Berg- NP X
Eugenia sp2. - SC X
Eugenia supraaxilaris Spring.- NP X X
Myrcia anacardiifolia Gardner - SC X
Myrcia multiflora (Lam.) DC.- NP X
Myrcia pubipetala Miq - NP X
Myrcia sp. - SC X
Myrcia spectabilis DC.- NP X X
Myrcia splendens (Sw.) DC - NP. X X
Myrcia tijucensis Kiaersk.- NP X X
Myrciaria cf. floribunda (H. West ex XWilld.) O. Berg – NP

Table 1...Tabela 1...

Continue...Continua...
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Psidium cattleianum Sabine- NP X
Psidium guajava L. - SC X
Psidium sp. - SC X
Syzygium sp. - SC X X
Myrtaceae 1 - SC X

NYCTAGINACEAE Guapira hirsuta (Choisy) Lundell - NP XGuapira opposita(Vell.) Reitz - NP X X
Guapira sp. - SC X

OCHNACEAE Ouratea parviflora (A.DC.) Baill. - NP X
PHYLLANTACEAE Hieronyma alchorneoides Allemão - NP X X
PERACEAE Pera glabrata (Schott) Poepp. exBaill. - P X X X X X
PIPERACEAE Piper arboreum Aubl. - NP X XPiper gaudichaudianum Kunth - NP X X
POLYGONACEAE Coccoloba cf. glaziovii Lindau - NP XCoccoloba latifolia Lam. - NP X X X X
PRIMULACEAE Myrsine coriacea (Sw.) R. Br. ex Roem. X X X X& Schult. - NP
ROSACEAE Prunus myrtifolia (L.) Urb. - NP X
RUBIACEAE Amaioua intermedia Mart. Ex Schult. X&S chult.f.- NP

Coussarea contracta (Walp.) Müll. Arg. – NP X
Faramea multiflora A.Rich. - SC X
Margaritopsis cymuligera( Müll.Arg.) XC.M.Taylor - SC
Psychotria cf. suterella Müll.Arg - NP X X
Psychotria cf. vellosiana Benth.- NP X
Psychotria leiocarpa Cham. & Schltdl. - NP X
Psychotria mapourioides DC. - NP X X
Rubiaceae 1 - SC X
Rudgea recurva Müll.Arg.- NP X X

RUTACEAE Esenbecki afebrifuga (A.St.-Hil.) A.Juss. Xex Mart. -  NP
SALICACEAE Casearia decandra Jacq. - NP XCasearia obliqua Spreng. - NP X

Casearia sylvestris Sw.- P X X X
SAPINDACEAE Cupania vernalis Cambess. - NP XMatayba cf. guianensis Aubl. - P X
SAPOTACEAE Diploon cuspidatum (Hoehne) Cronquist - NP XEcclinusa ramiflora Mart. - NP X
SCROPHULARIACEAE Buddleja sp. - SC X
SOLANACEAE Solanum sanctae-catharinae Dunal - P XSolanaceae 1 - SC X
URTICACEAE Cecropia pachystachya Trécul - P XPourouma guianenses Aubl. – P X X X
VERBENACEAE Citharexylum myrianthum Cham. - P X
VOCHYSIACEAE Vochysia bifalcata Warm.- NP XVochysia sp. - SC X
INDETERMINADAS Indet 1 - SC X

Indet 2 - SC X
Indet 3 - SC X
Indet 4 - SC X
Indet 5 - SC X
Indet 6 - SC X
Indet 7 - SC X

Table 1...Tabela 1...
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Table 2 – Results of richness, density, basal area, H´ and percentage of species in successional groups, for two strata analyzed.F = forest, NR = natural regeneration after clearcutting and abandonment, PA = abandoned pasture. 1 - first
stratum, 2 - second stratum. Pi= pionner species, NPi = non pionner species. São José Farm, Sete Barras, SP,
Brazil.

Tabela 2 – Resultados de riqueza, densidade, área basal, H´e porcentagem de espécies dos grupos sucessionais, para os
dois estratos analisados. F= floresta, NR= regeneração após corte e abandono, PA= pasto abandonado. 1-
Primeiro estrato, 2- segundo estrato. Pi= espécies pioneiras, NPi = espécies não pioneiras. Fazenda São José,
Sete Barras, SP, Brasil.

Treatment Richness Density Basal area H´ Equitability % Pi -%NPi-stratum (n.ind./ha) (m²/ha)
PA-1 2 55 0.55 0.59 0,845 50-50
NR-1 13 280 4.55 2.16 0,817 61.5- 30.8
F-1 101 1765 29.8 4.03 0,871 18.8-60.4

PA-2 6 220 0.05 1.21 0,620 50-0
NR-2 4 470 0.15 2.44 0,759 28.0-56.0
F-2 58 725 0.25 3.62 0,892 15.5-65.5

Area/ M.O. pH P K Ca Mg Al H+Al S.B. C.T.C. V% S B Cu Fe Mn Zn Clay Sand Silt
Depth

g/dm3 mg/dm3 mmolc/dm3 % mg/dm3 ------%------
PA/ 0-20 21a 5a 4a 0.4a 19a 5a 2a 47a 24a 71a 34a 6a 0.2a 0.1c 206a 1.2a 0.3a 20.5a 66.3a 13a
NR /0-20 19a 4a 2b 0.4a 9b 3b 17b 31b 13b 44b 30a 13b 0.3a 0.2c 100b 1.6a 0.4a 39.3b 32.8b 28b
F /0-20 31c 4a 7c 0.6a 3c 3b 27c 150c 5.9c 156c 4b 17c 0.5a 0.1c 153c 0.9a 0.5a 33.3c 50.8c 16c
PA/ 20-40 17A 4A 2A 0.3A 9A 3A 7A 52A 13A 65A 19A 10A 0.2A 0.7A 186A 1.1A 0.8A 22.8A 62.5A 15A
NR /20-40 21B 4A 3A 0.4A 14B 5B 10B 72B 19B 91B 21A 9A 0.3A 2.7B 159B 1.7B 12B 44.3B 36B 20B
F /20-40 20B 4A 3A 0.3A 2C 1C 28C 135C 3.8C 139C 3B 18B 0.4A 0.1C 101C 0.6C 0.4C 42B 45.5C 12C
PA/ 40-60 15á 4á 1á 0.3á 4á 1á 15á 72 á 5.7á 77á 7á 19á 0.2á 0.1á 188á 1.1á 0.2á 29á 58.7á 12á
NR /40-60 16á 4á 1á 0.3á 5á 2á 18â 88â 7.2â 96â 8á 28â 0.3á 0.1á 45â 0.8á 0.3á 44.8â 28.9â 26â
F 40-60 16á 4á 2á 0.3á 2â 1á 25&! 109&! 2.4&! 112&! 2â 39&! 0.3á 0.1á 23&! 0.4â 0.1á 49â 37.7&! 13á

Table 3 – Results of soil analysis. F = forest, NR = natural regeneration after clearcutting and abandonment, PA = abandonedpasture. 0 to 20 cm, 20 to 40 cm and 40 to 60cm are depths which the collection of soil samples were carried
out. São José Farm. Sete Barras. SP. Brazil.

Tabela 3 – Resultados das análises de solo. F = floresta, NR = regeneração natural após corte raso e abandono, PA =
pasto abandonado. 0  a 20 cm, 20 a 40cm e 40 a 60cm cm são as profundidades nas quais foram feitas as
coletas de amostras de solo. Fazenda São José. Sete Barras. SP. Brasil.

SB = sum of bases. CEC = cation exchange capacity. V %= saturation. M.O = organic matter. Values   in the column with distinct lettersand symbols are statistically different (n = 5), considering the comparison of data inside of each deph separately.SB = soma de bases. CEC = capacidade de troca catiônica. V =% de saturação. M.O = matéria orgânica. Os valores na coluna com letrasdistintas e símbolos são estatisticamente diferentes (n = 5), considerando a comparação dos dados de cada área dentro de cada profundidadeseparadamente.

Pascarella et al. (2000) studying natural regeneration
in abandoned cropland, found richness of 7 to11 species,
basal area of 4.1 to 8.4m²/ha and H’ of 1.12 to 1.59 in
areas with four years of abandonment (DBH>1cm as
inclusion criterion). The criteria used by Pascarella
et al. (2000) are comparable to our first and second
strata of NR and PA analyzed together, so those results
are similar to ours.

Cheung et al. (2010) recorded that recovery of
recently abandoned pasture in southeastern Brazil is
a fast and efficient process, resulting in a young and
structured forest. In these areas, while abundance of

trees, species richness and volume increases with time
of abandonment, abundance of shrubs decreases. Our
results agree with these authors, because in PA and
NR we sampled an expressive amount of shrubs in the
second stratum (Table 2, density), indicating that forest
recovery starts with shrubs.

Abundance of shrubs decreases with time of
abandonment (CHEUNG et al., 2010) because canopy
is closing and shadowing. Conversely, shrub species
richness in understory increases as the forest ages.
Young forest (less than 20 years) has 6 to 30% of species
in understory, while in older forests (50 to 120 years)
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this percentage increases to 44 to 54% (LIEBSCH
et al., 2008). In F, 45,3% of total species were found
in the second stratum, indicating that native forest
used for comparison is in an intermediate successional
stage.

According to Tabarelli and Mantovani (1999),
species richness and diversity recover faster than physical
structure attributes, such as basal area and volume.
Our data do not agree with these authors, possibly
because they studied natural regeneration in older forests
(10, 18 and 40 years) than our areas and without different
management actions, which may have influenced the
differences found.

The basal area was greater in the first layer in
the NR (as seen in F), in comparison with PA (Table 2).
On the other hand, the density was higher in the second
layer in NR, indicating that the natural recovery is
occurring (Table 2) but abandonment of time also allowed
richness recovery and basal area in the second stratum.
Thus, it is apparent that the rich recovery diversity
and density in the PA and NR first starts after leaving
the second layer over the first layer.

Compared to adjacent native forest (F) there is
an evident decrease in percentage of latter species
(NPi) for both strata in PA and NR (Table 2). In addition,
in the second stratum of PA only pioneer species (Pi)
were sampled, indicating that pasture establishment
(PA) delayed successional process. Piotto (2009) found
20 to 35% of NPi species (late secondary and climax)
in a chronosequence study in Atlantic rainforest, while
Tabarelli;Mantovani (1999) found 25% of NPi species
in a young forest and 90% of NPi species in a mature
forest; Liesbch et al. (2008) also observed 90% of NPi
species in mature Atlantic rainforests. We found 60,4%
of NPi species in F (Table 2), indicating that the native
forest (F) used as the reference is in an intermediate
stage.

Soil analyses (Table 3) indicated that in PA, soil
has high quantities of Fe and Ca, the latter due to
liming. In NR, chemical characteristics were intermediate
between F and PA. In regards to physical characteristics,
PA has high quantity of sand, which might be a
consequence of erosion in surrounding areas, and
NR is more clayey, similar to forest (F). Forest soil,
despite its higher levels of Al, showed higher levels
of organic matter and cation exchange capacity.
Although the type of soil is the same in F, NR and
PA, differences in management affected soil quality.
This may have been caused by fertilizer application
which favored grasses establishment (in PA), and
consequently the recovery of natural vegetation in
this treatment was slower than in the other (NR).

5. CONCLUSION
Simple abandonment and pasture establishment

followed by abandonment affected negatively the forest
canopy. In the first stratum (canopy), none of the analyzed
parameters showed recovery for both areas. However,
for the second stratum (shrubs), simple abandonment
allowed faster recovery than pasture establishment
followed by abandonment. Therefore, our hypothesis
was supported.

Our study suggests that areas with clearcutting
and pasture implementation require more intense
management for its restoration. Techniques such as
enrichment with seedling planting, direct sowing or
topsoil translocation could be implemented. On the
other hand, given enough time, areas subjected to
clearcutting followed by abandonment can recover
on its own by passive restoration.

Figure 2 – Diversity profiles comparing the study areas (PA,NR and F) located in São José Farm, Sete Barras
(SP), inserted in the Atlantic rainforest domain.
PA = pasture; NR = natural regeneration; F = Forest.
São José Farm, Sete Barras, SP, Brazil.

Figura 2 – Perfil de diversidade comparando as áreas de estudo
(PA, NR e F) localizadas na Fazenda São José,
Sete Barras (SP), inseridas no domínio Mata Atlântica.
PA = pasto; NR = regeneração natural; F = floresta.
Fazenda São José ,Sete Barras, SP, Brasil.
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