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conservation is one of the biggest challenges faced this
century, due to the high level of human disturbance in
natural ecosystems. The seasonal semideciduous forests

(SSF) have suffered the same degradation process as other
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phytosociological studies dominated scientific research,
basically describing and comparing different forest remnants.
From mid-1990, new studies were developed using other
approaches. These studies not only initiated new lines of
research, but also gradually increased the emphasis on
floristic analysis, with the outcome of establishing new
hypotheses and more defined links of cause and effect
between the structural aspects of vegetation and
environmental factors, both functional and
phytogeographical.

PALAVRAS-CHAVE:
Conservagao
Fitossociologia
Floristica

Variaveis ambientais

PALABRAS-CLAVE:
conservacion
fitosociologia

floristica

Las variables ambientales

RESUMO REVISAO HISTORICA DE ESTUDOS EM FLORESTA
ESTACIONAL SEMIDECIDUAL NO BRASIL: UMA PERSPECTIVA
PARA A CONSERVACAO, A conservacio da biodiversidade
representa um dos maiores desafios deste século em funcao
do elevado nivel de perturbagdes antropicas nos ecossistemas
naturais. As Florestas Estacionais Semideciduais (FES) vém
sofrendo 0o mesmo processo de degradacdo dos demais
ecossistemas brasileiros. Diante deste contexto, o presente
trabalho objetivou uma revisao bibliografica a respeito da
classificagdo, caracterizagio e distribui¢do das FES no Brasil
e uma revisao historica dos estudos ja realizados. No inicio da
década de 1980 e, por um periodo de 15 anos, predominaram
os trabalhos de floristica e fitossociologia, ocupando-se
basicamente em descrever e comparar diferentes
remanescentes florestais. A partir de meados da década de
1990 novos trabalhos foram sendo desenvolvidos com outras
abordagens. Esses estudos ndo apenas iniciaram novas linhas
de pesquisa, mas aos poucos foram incrementando as
anélises floristicas, com a perspectiva de estabelecer novas
hip6teses e encontrar relacbes de causa e efeito mais
definidas, entre aspectos estruturais da vegetacdo e fatores
ambientais, funcionais e fitogeograficos.

RESUMEN - Reseiia historica de los estudios en los
bosques semideciduos estacionales en Brasil: una
perspectiva para la conservacion. - Conservacion de la
biodiversidad es uno de los mayores desafios de este siglo
debido al alto nivel de perturbaciéon humana sobre los
ecosistemas  naturales. Los bosques semideciduos
estacionales (FES) han sufrido el mismo proceso de
degradacion de los ecosistemas brasilefios. En este contexto,
el presente trabajo consisti6 en una revision de la literatura
relativa a la clasificacion, caracterizaciéon y distribucion de la
FES en Brasil y en una revision historica de los estudios
anteriores. En la década de 1980 y, durante un periodo de 15
afios, domin6 el trabajo de floristica y fitosociologia,
ocupando bésicamente para describir y comparar diferentes
restos forestales. Desde mediados de 1990 nuevos puestos de
trabajo se estd desarrollando con otros enfoques. Estos
estudios no so6lo se inician nuevas lineas de investigacion,
pero poco a poco fueron aumentando la floristica analiza, con
el fin de establecer nuevas hipoétesis y encontrar vinculos
entre causa y efecto mas claramente definidas entre los
aspectos estructurales de la vegetacion y los factores
ambientales, funcionales y fitogeografica.
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1. Classification of seasonal semideciduous forests in Brazil

In the 1860s, Eugene Warming was the first to bring the existence of the Brazilian
savannas (cerrado) to the attention of the scientific world, highlighting the ecological
characteristics of the vegetation in the southern region of Minas Gerais. Warming
(1908, 1973), divided the cerrado vegetation into primitive and secondary pools. The
primitive formations were subdivided into forests, grasslands, wetlands and aquatic
plants, and natural evergreen forests, except for those growing in calcareous soil.
However, Karl F. P. Von Martius structured the first Brazilian phytogeographic
division in 1824, after traveling through Brazilian territory. His division was based on
observations of vegetation ecology, and recognized seven phytogeographic areas in
Brazil (MARTIUS, 1880). Martius used Greek deities’ names for his botanical
division. The various attempts to classify the Brazilian forest formations that followed
(CAMINHOA, 1877; SAMPAIO, 1935; SANTOS, 1943; AZEVEDO, 1950), were mostly
complementary rather than different to the Martius classification.

In 1956, a phytogeographical classification was developed representing the
tropical vegetation in Africa, the Yangambi classification, and this was later
replicated in other tropical regions (RIZZINI, 1979). According to this classification,
the dry forests are divided into evergreen, semideciduous and deciduous forests.
Magalhaes (1966), characterizes the dry forests as a type of semideciduous forest,
forming patches with dense woodland, and sometimes bordering on cerrado areas.
According to the author, species such as Copaifera langsdorffii Desf., Hymenaea
stilbolcarpa Mart., Plathymenia reticulata Benth., Macherium villosum Vog.,
Dipterix alata Vogel, Myracrodruon urundeuva Engl., Caryocar brasiliense Camb.
and Qualea grandiflora Mart. are common to this type of forest. In the same year,
Veloso (1966) (Atlas Florestal do Brasil) and Andrade Lima (1966) (Atlas Geografico
do IBGE), used a new classification system for the vegetation in Brazil, and
subdivided the Brazilian forests by identifying the seasonal tropical forests based on
their floristic composition and structure.

In the 1970s, several authors proposed new classification systems, one of which
was that of the Project Group RADAMBRASIL: the "physiognomic ecological
classification of neotropical formations" (VELOSO; GOES FILHO, 1982). In this
classification, the forest types were divided into rainforests and seasonal forests. The
latter was subdivided into seasonal semideciduous and deciduous forest, which can
be either alluvial lowland, submontane or montane.

Later, Hueck (1972), studying the South American forests, classified forests,
wetlands, and semi-moist areas into three groups: first-class forest (semideciduous
forest), second-class, or "dry woods" (deciduous forest) and third-class (cerrado). For
this author, the coastal mountains and the coastal plains were characterized as a long
patch of tropical rainforest, from the extreme north-east to the south of Brazil. The
forests located at a greater distance from the sea (inland forest) are generally less
diverse and have more drought than rainforest, which occurs only as a narrow strip
along rivers (riparian forest). Savannas predominate to the west of the coast (west of
“Serra do Mar”), and the remaining forests were classified as humid subtropical to
semi-arid (HUECK, 1972).

In 1979, classified the seasonal forests into six types: mesophilic evergreen forest,
semideciduous forest (dry forest), the mesophilic forest of Orbignya, mesophilic
deciduous forest, mesophilic sclerophyllous forest (cerrado) and xerophytic
deciduous forest (arid). He therefore classified the deciduous forest, occurring in the
dry limestone outcrop located north of Minas Gerais state, and the semideciduous
forests (dry forest), distributed through the central cerrado area, under the same
climate regime (RIZZINI, 1979).

Eiten (1983) also presented a new Brazilian vegetation classification, using a
similar approach to that of the project RADAMBRASIL (1970). This classification
contains 24 detailed vegetation types, but is however impossible to use for detailed
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mapping. Then in the 1990s, Veloso; Rangel Filho; Lima (1991), published their
"Classification of Brazilian vegetation adapted to a universal system." In this
classification, semideciduous forests were divided into alluvial lowland, submontane
and montane forests. According to these authors, there are few seasonal montane
forests located above 500 m in altitude: they are mainly located in the inland areas of
south-east Brazil.

The most recent classification to date, that of Ribeiro; Walter (1998; 2008)
classified the vegetation of the cerrado biome based on the vegetal physiognomy,
dividing it into three major formations: forests, savannas and grasslands. The forest
represents areas with predominantly arboreal species, with a prominent canopy. The
forest types include riparian and gallery forests, dry forest (evergreen, semideciduous
and deciduous forest) and savanna woodland (cerrado). The existence of three
subtypes of dry forest is related to soil moisture, chemical properties and the
influence of cold temperatures in winter, which increases with both altitude and
latitude (RIBEIRO; WALTER, 1998, 2008).

There are therefore several terminologies in use for semideciduous forests,
including tropical and subtropical dry forests, savanna vegetation, deciduous forests,
semideciduous forests, mesotrophic, mesophytic forests Ribeiro et al, (1983), and the
term “dry forest” has been used to refer to both semideciduous and deciduous forests.
In some previous studies in the south-east of Brazil, dry forest was referred to as
either "mesophilic forest" or "dry forest” (RIZZINI; HERINGER, 1962).

Thus, we did not use the term "dry forest" in our review, because it is a term used
to indicate several types of physiognomy. It was therefore necessary to establish a
common terminology for standardization across the studies reviewed and analyzed
here. We used the term “seasonal semideciduous forest” (SSF), as proposed by
Veloso; Rangel Filho; Lima (1991), in "Classification of Brazilian vegetation, adapted
to a universal system", better known as the IBGE classification system. Due to its
adoption by the Brazilian Government (IBGE, 1992), this system has also become
that most widely used by the scientific community.

2. Characterization and distribution of seasonal semideciduous forests

Seasonal semideciduous forest occurs in a climate characterized by seasonality,
with annual rainfall lower than 1,600 mm and regular drought in five to six months
of each year, when the monthly total rainfall is less than 10 mm (GENTRY, 1995). The
dominant species lose their leaves during the dry period as an adaptation to water
stress (KOZLOWSKI; KRAMER; PALLARDY, 1991). The canopy of seasonal forests is
smaller than that of rainforests, as there is a lower density of trees, lianas, epiphytes,
and palms (RIZZINI, 1979).

The seasonal climate intensity is related to local variations, such as characteristics
of the relief, water retention and soil depth, which determine the trees’ level of
deciduousness during the dry season (OLIVEIRO FILHO; RATTER, 2002): this is the
basic feature that differentiates between the types of seasonal forest in Brazil (IBGE,
1992). According to Veloso; Rangel Filho; Lima (1991), the percentage of arboreal
vegetation in semideciduous forests that has total leaf loss is between 20 and 50% in
the dry season. The average height of the tree layer varies between 15 and 25 m. Most
trees are upright, with some individuals emerging. In the wet season, the cover
provided by the canopy layer of the tallest trees is between 70 and 95% (RIBEIRO;
WALTER, 2008).

Besides these aspects, these forests characterization occurs by the presence of
some species such as, Acacia polyphylla, Anadenanthera colubrina, Apuleia
leiocarpa, Aspidosperma discolor, Aspidosperma subincanum, Cariniana
estrellensis, Cedrela fissilis, Copaifera langsdorffii, Cordiera sessilis, Cheiloclinium
cognatum, Duguetia lanceolata, Guazuma ulmifolia, Hymenaea courbaril, Lithraea
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molleoides, Pouteria torta, Protium heptaphyllum, Siparuna guianensis, Tapirira
guianensis, Terminalia glabrescens, Trichilia elegans e Zanthoxylum rhoifolium
(RIBEIRO; WALTER, 2008; LOPES et al., 2012).

In Brazil, the land occupied by seasonal forests is underestimated, due to its
naturally fragmented distribution (MILES et al., 2006) and also due to high
deforestation rates which occurred in the 1970s (IBGE, 1995). Currently, the seasonal
semideciduous forests could form either a continuum, or natural fragments separated
by other vegetation such as cerrado sensu stricto, grasslands and other forest types
(CARDOSO; SCHIAVINI, 2002; FELFILI, 2003).

In general, semideciduous forests occupy the slopes of interfluves between rivers,
forming gradual transitions into gallery or riparian forests when close to waterways
(OLIVEIRA FILHO; JARENKOW; RODAL, 2006). Some authors consider these
forests to be formations and intrusions of the Amazon rainforest (SANTOS, 1975) and
/ or the Atlantic Forest (RIZZINI, 1979) in the central region of Brazil (the core
savanna area). The results of a comparison of the flora of seasonal semideciduous
forest with Atlantic and Amazonian rainforests, suggests that semideciduous inland
forests have a stronger connection with the Atlantic forest (OLIVEIRA FILHO;
FONTES, 2000).

Many species are distributed from the Amazon Forest to the Atlantic, crossing the
Brazilian savannas in a north-west to south-east route through the riparian forests
(OLIVEIRA FILHO; RATTER, 1995; OLIVEIRA FILHO; RATTER, 2000). The
distribution of some isolated fragments of seasonal forest in a savanna matrix reflects
a connection that existed in the past (FERNANDES; BEZERRA, 1990). According to
Rizzini (1979), the Atlantic forest extension declined due to increasing aridity in the
post-Pleistocene (Holocene), but some fragments still remain in central Brazil, i.e.
the semideciduous forests. Thus, these forests are remnants of the interior Atlantic
forest which survived the Quaternary paleoclimatic fluctuations of the world (AB
SABER, 1971).

Semideciduous forests can therefore be considered as the last remaining refuges of
a broader forest formation which existed during the Pleistocene glacial maximum,
more than 10,000 years ago (AB SABER, 1977; ANDRADE LIMA, 1982; SALGADO
LABOURIAU, 1994). During these quaternary glacial periods, specific sites, typically
the driest, enabled both the maintenance of some rainforests in the interior of Brazil,
and the expansion of grassland and savannas.

Certainly the divergence of semideciduous forest vegetation in relation to the
rainforests of the Atlantic Coast could be linked to water availability (RIZZINI, 1979).
However, the lower montane semideciduous forests, about 300-800 m above sea
level, expand continuously through large areas within the states of Espirito Santo,
Minas Gerais, Rio de Janeiro, Sao Paulo and Parana, reaching the vicinity of the sea
in the north of Rio de Janeiro (RIZZINI, 1979; FERNANDES BEZERRA, 1990).

Thus, the SSF occur along the contact zone between the rainforest and the
diagonal of open formations (PRADO; GIBBS, 1993; PENNINGTON; PRADO;
PENDRY, 2000; PRADO, 2000), comprising three different scenarios: 1) in north-
eastern Brazil, an SSF belt (<50 km) of sharp transition between the coastal
rainforest and semi-arid savanna, but with wet forests also occurring as enclaves of
inland montane forests (RODAL, 2002; RODAL; NASCIMENTO, 2002); 2) the
transition to the cerrado between the coastal rain forest in south-eastern Brazil,
which involves an extensive occurrence of SSF to the south of the country, reaching
eastern Paraguay and northeastern Argentina, and forming a complex mosaic with
the vegetation of the savanna to the west; and 3) in the south-east, a broad expanse of
rainforest mixed with subtropical coastal rainforest, and the FES appearing to the
west and south as a transition zone into the forests of the Chaco, and south to the
southern plains or fields (SPICHIGER et al., 1995) (Figure 1).
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Figure 1 — Map of distribution and studies of seasonal semideciduous forests in Brazil.

The north-eastern region presents two groups of SSF: one more closely related to
coastal forests (Atlantic forest) and a second group related to the xerophytic
formations (Caatinga) (RODAL; BARBOSA; THOMAS, 2008). The coastal group is
wetter in the lowlands along the shore plains, east of the Borborema plateau. The
floristic composition of this group indicates that the distribution of SSF is indicative
of a moisture gradient (RODAL et al., 2005). The xerophytic group is formed by drier
seasonal forests that are subject to at least eight dry months per year, and which
receive less than 1,000 mm of annual rainfall: this is mainly found in the high peaks
of this region and the semi-arid western area of the Borborema plateau. This plateau
is a geographical barrier separating the flora of the wet region from that of the dry
SSF, reaffirming that the SSF in the north-east of Brazil comprises two different
floras: one associated with the Atlantic coastal forest and the other with the Caatinga.

In Mato Grosso do Sul state, there is contact between the Amazon floristic
provinces of the north and Chaco at the west, with the SSF by virtue of the Parana
River basin in the east and south. Consequently, there are phytogeographically
diverse landscapes, such as steppes (grasslands), savanna (cerrado) and forest
formations, such the semideciduous forest (DANIEL; ARRUDA, 2005). However, the
SSF in this region was severely degraded, mainly due to agricultural practices
(DURIGAN et al., 2000). In Rio Grande do Sul state, the SSF are similar to deciduous
forests (JURINITZ; JARENKOW, 2003). The differences are attributed to the high
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number and broad distribution of species in SSF and the wide occurrence of the
Fabaceae family in deciduous forest.

In Minas Gerais state, the SSF are widely distributed as Atlantic forest and cerrado
areas with a seasonal rainfall regime. In the Atlantic forest areas it is the
predominant type of physiognomy, and in the cerrado it occurs as enclaves of forest
associated with riverine habitats (SCOLFORO; CARVALHO, 2006) with floristic
composition similar to the Atlantic forest (SCOLFORO; CARVALHO, 2006): the
State Law No. 11,428 of 2006 therefore considers the SSF to be similar to Atlantic
forest. Thus, Oliveira-Filho; Jarenkow; Rodal (2006) propose a concept for such
forest formations to be classed as Atlantic Forest latissimo sensu, and Pennington;
Lavin; Oliveira-Filho (2009) propose a distinction of the SSF from the savanna
biome.

3. Influence of environmental factors on the distribution of
semideciduous forests

Different forms of vegetation and their distribution in the biosphere are controlled
by the atmosphere, whereby the relationship between rainfall and temperature
determines structural vegetation patterns across the land surface (WHITTAKER,
1975), and is the main factor governing the distribution of plant formations
throughout the world (LEDRU, 1993; LEDRU; SALGADO-LABOURIAU;
LORSCHEITER, 1998; OLIVEIRA; BARRETO; SUGUIO, 1999).

In tropical forests, tree species’ composition, in terms of family, genus and species,
is strongly influenced by changes in altitude and the associated changes in
temperature (HUGGET, 1995; OLIVEIRA FILHO; FONTES, 2000). The diversity of
tropical forests is highly related to water availability, which is a limiting resource for
species richness in forest communities (HUGGET, 1995). Rainfall is probably the
main factor responsible for the reduction in species richness in the SSF, in
comparison with the rainforests of southeastern Brazil (OLIVEIRA FILHO; FONTES,
2000).

Oliveira-Filho; Jarenkow; Rodal (2006), analyzed the distribution pattern and
floristic similarity of 532 areas of SSF in South America, showing that latitude,
minimum monthly temperature, duration of the dry season, altitude, average annual
temperature and annual rainfall are the most important environmental factors for
floristic heterogeneity. The Brazilian SSF are distinguished mainly by variation in
latitude, which is responsible for changes in the distribution and intensity of rainfall
(dry season length) in different regions (OLIVEIRA FILHO; RATTER, 1995;
OLIVEIRA FILHO; FONTES, 2000; FERRAZ; ARAUJO; SILVA, 2004). Among SSF
with similar latitudes, altitude is further responsible for major changes in floristic
composition (OLIVEIRA FILHO; FONTES, 2000).

The altitude and the average annual temperature are of major importance in the
distinction between the tree composition of SSF in Brazil. The number of species is
higher in areas at low altitude and in those areas closer to the sea OLIVEIRA FILHO;
FONTES, 2000). Oliveira-Filho; Jarenkow; Rodal (2006), demonstrated that species
richness in SSF is lower in areas with extreme conditions and little variation in relief,
as in the south and north-east, in comparison with the SSF in the south-east and mid-
western regions of Brazil that have mesic climate conditions and a more
heterogeneous relief in areas of complex transition with the cerrado. On a local scale,
environmental variables have a fundamental influence on the floristic composition of
plant formations (SALIS; SHEPHERD; JOLY, 1995; TORRES; MARTINS; GOUVEA,
1997; SCUDELLER; MARTINS; SHEPHERD, 2001; FERRAZ; ARAUJO; SILVA,
2004).

Heterogeneity in floristic distribution patterns can be the determining factor
explaining the maintenance of high diversity in tropical forests. In fact,
environmental variations in horizontal structure (soil texture, chemistry and
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moisture) and vertical (gaps, canopy openness, stratification) can affect the
distribution of species in tropical forests, with potential effects on local or alpha
diversity (TERBORGH, 1992; FOWLER, 1998; CLARK; CLARK; READ, 1998;
PINTO; OLIVEIRA FILHO; HAY, 2006).

4. Studies of seasonal semideciduous forests in Brazil - a historical
perspective

Since the 19th century, there has been a scientific focus on semideciduous forests;
however, it is only in recent decades that a major number of studies have been
undertaken on these forests in Brazil, allowing a growth in relevant information of
this ecosystem. Not only has there been an increase in the number of studies, but
there has also been an evolution in the kind of research conducted in the last 20
years. We decided not do a detailed description of each area of work, but, by
presenting a description of the evolution in knowledge gathered in these last decades,
instead highlight some examples of different approaches to research on the
semideciduous forests.

The first studies on semideciduous forests in Brazil began in Sao Paulo (GIBS;
LEITAO FILHO, 1978; MARTINS, 1979). In the early 1980s, and for a period of about
15 years, the predominant floristic and phytosociological work, especially in the
Atlantic biome and the state of Sao Paulo, basically described and compared different
forests. Initially, most of these studies were produced as dissertations or doctoral
theses (STRUFFALDI DE VUONO, 1985; ROSSI, 1987; FIGUEREDO, 1993;
GANDOLFT; LEITAO FILHO; BEZERRA, 1995).

Many of the studies on these forests basically described the floristic species,
genera and families sampled, and compared the results with other floristic works
(PAGANO; LEITAO FILHO, 1987; MEIRA NETO et al., 1989; OLIVEIRA FILHO;
MACHADO, 1993; VILELA et al., 1995; PEDRALLI et al., 1997; STRANGHETTI;
RANGA, 1998). The phytosociological approach listed species in order of importance
(IVI), based on the density, frequency and basal area of each species, and
comparisons with other areas (CAVASSAN; CESAR; MARTINS, 1984; PAGANO;
LEITAO FILHO; SHEPHERD, 1987; RODRIGUES et al.,, 1989; GROMBONE-
GUARATINI et al., 1990).

From the mid-1990s, new studies were developed using other approaches,
differentiating them from purely floristic-phytosociological works. These studies not
only launched new lines of research, but contributed to a gradual increase in floristic
analysis. New hypotheses were explored and more clearly defined relationships were
established of cause and effect between structural factors of vegetation and
environmental phytogeographic factors (Figure 1). However, studies involving
floristic composition (PAULA et al., 2002; MEIRA NETO; MARTINS, 2002; LOPES
et al., 2002a; SILVA et al., 2003a; RIBAS et al., 2003; SILVA et al., 2004; RODAL et
al., 2005; SPOSITO; STEHMANN, 2006; KINOSHITA et al., 2006; ROLIM et al.,
2006; ARRUDA; DANIEL, 2007; FERREIRA JUNIOR et al., 2007; REIS et al., 2007;
GUARATINI et al., 2008; PINHEIRO; MONTEIRO, 2008; MARANGON et al.,
2008a; BRAGA; BORGES; MARTINS, 2011; LOPES et al., 2012) and
phytosociological factors (VILELA et al., 2000; LOPES et al., 2002b; SILVA;
SOARES, 2003b; MACHADO et al., 2004; DANIEL; ARRUDA, 2005; CAMPOS et al.,
2006; ROSA; SCHIAVINI, 2006; GUILHERME; NAKAJIMA, 2007; IMANA-
ENCINAS; MACEDO; PAULA, 2007; MARANGON; FELICIANO; BRANDAO, 2007;
PINTO et al., 2007; RODRIGUES et al., 2007; NASCIMENTO; RODAL, 2008;
LEITE; RODRIGUES, 2008; GUSSON et al., 2009; VALE et al., 2009; DIAS NETO et
al., 2009; PRADO JUNIOR et al, 2010; DAN; BRAGA; NASCIMENTO, 2010;
HOLANDA et al., 2010; LOPES et al., 2011, LOPES et al., 2011) are being developed
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to the present day, demonstrating the importance of the descriptive approach in
increasing the sampling and knowledge of the distribution of mesophilic flora.

Although the floristic-phytosociological approach has prevailed for nearly a
decade, several studies in semideciduous forests have been conducted concurrently in
recent years, using different approaches. These include work involving a comparison
of structure and richness of riparian forest and semideciduous forests (METZGER;
GOLDENBERG; BERNACCI, 1998); analysis of urban forests and the invasion of
exotic species (CIELO FILHO; SANTIN, 2002; GUILHERME; NAKAJIMA, 2007;
SALLES; SCHIAVINI, 2007); studies of liana communities (HORA; SOARES, 2002;
UDULUTSCH; ASSIS; PICCHI, 2004; REZENDE; RANGA, 2005; KINOSHITA et al.,
2006; TIBIRICA; COELHO; MOURA, 2006; REZENDE; RANGA, 2007; HORA;
PRIMAVESI; SOARES, 2008); and epiphytes (DETTKE; ORFINI; MILANEZE-
GUTIERRE, 2008), research on the influence of edge effects on the structure and
dynamics of seasonal forests (OLIVEIRA FILHO et al., 1994a; OLIVEIRA FILHO;
MELLO; SCOLFORO, 1997b; OLIVEIRA FILHO et al., 2004; CARVALHO et al.,
2007; MACHADO et al., 2008; HOLANDA et al., 2010); and studies addressing the
flora and pollination syndromes and dispersal (PAULA et al., 2004; KINOSHITA et
al., 2006; YAMAMOTO; KINOSHITA; MARTINS, 2007). All of these have been
important in enriching information about SSF.

The effect of seasonality was analyzed in relation to the production of litter (DIAS
et al., 2002; PINTO et al., 2008; PIMENTA et al., 2011), to amounts of
macronutrients in months of greater rainfall, and in relation to phenology (DIAS;
OLIVEIRA FILHO, 1996; RUBIM; NASCIMENTO; MORELLATO, 2010; LINS;
NASCIMENTO, 2011). Studies analyzing changes in the structure and dynamics on
the semideciduous forests after forest fires were also conducted (CASTELLANTI;
STUBBLEBINE, 1993; MARTINS et al., 2002; RODRIGUES; MARTINS; MATTHES,
2005; SILVA et al., 2005; MELO; DURIGAN; GORENSTEIN, 2007; CAMARGOS et
al., 2010; MELO; DURIGAN, 2010). Those studies were interesting in showing the
relevance of other kinds of research than the floristic-phytosociological approach.

Several other studies analyzed the vertical structure of the forest, identifying a
vertical separation of species in different forest vertical layers (PEIXOTO; ROSA;
JOELS, 1995; DURIGAN et al., 2000; ANDRADE; RODAL, 2004; GUILHERME;
MORELLATO; ASSIS, 2004; PAULA; LEMOS FILHO, 2001; DANIEL; ARRUDA,
2005; VALE et al., 2009). The dynamics of the canopy (PAULA; LEMOS FILHO,
2001) and the relationship with the regeneration in the understory (SILVA JUNIOR;
MARTINS; MARCO JUNIOR, 2004; HIGUCHI et al., 2006; MARTINS et al., 2008;
COSTA; SCHIAVINI; OLIVEIRA, 2011) were also investigated, demonstrating that
the level of canopy openness and the chemical soil composition reflect differences in
floristic natural regeneration, with a similar importance to seed bank species in
successional processes (SCHERER; JARENKOW, 2006; BATISTA NETO et al., 2007;
BRAGA et al., 2008). Studies in the early 215t century found evidence of the processes
that control regeneration and processes linked to the stage of storage (FONSECA,;
RODRIGUES, 2000; LOPES et al., 2002a; LOPES et al., 2002b; SILVA et al., 2003a;
PAULA et al., 2004; SILVA et al., 2004; MARANGON; FELICIANO; BRANDAO,
2007; PINTO et al., 2007; LEITE; RODRIGUES, 2008; MARANGON et al., 2008b).

Analysis of the floristic composition and structure of patches of semideciduous
forest in different stages, shows the importance of soil (OLIVEIRA FILHO;
MACHADO, 1993; OLIVEIRA FILHO et al., 1994a; ARAUJO; HARIDASAN, 1997;
ARAUJO; GUIMARAES; NAKAJIMA, 1997; OLIVEIRA FILHO et al, 1997a;
CARVALHO et al., 2000; VAN DEN BERG; OLIVEIRA FILHO, 2000; WERNECK et
al., 2000; MORENO; SCHIAVINI, 2001; CARDOSO; SCHIAVINI, 2002; OLIVEIRA
FILHO et al, 2004; HARIDASAN; ARAUJO, 2005, MORENO; SCHIAVINT;
HARIDASSAN, 2008). Altitude, depth and chemical composition of soil, topography,
humidity, microenvironments, among other environmental parameters, have also
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been implicated, at a local scale, as being important in the selection and
establishment of species in semideciduous forests (RODRIGUES et al., 1980;
OLIVEIRA FILHO et al., 1994a; OLIVEIRA FILHO et al., 1997a; VAN DEN BERG;
OLIVEIRA FILHO, 2000; BOTREL et al., 2002; ESPIRITO SANTO et al., 2002;
RODRIGUES et al., 2003; SOUZA et al., 2003; MARTINS et al., 2003; DALANESI;
OLIVEIRA FILHO; FONTES, 2004; OLIVEIRA FILHO et al., 2004; MACHADO et
al., 2004; CARVALHO et al., 2005; RODRIGUES et al., 2007; CARVALHO et al.,
2007; MACHADO et al.,, 2008), depending on the tolerances between different
species and the environmental gradient (OLIVEIRA FILHO et al., 1994b; MORENO;
NASCIMENTO; KURTZ, 2003; GONZAGA et al., 2008).

Studies on the community dynamics began in the 1990s with the work of Oliveira-
Filho; Mello; Scolforo (1997b) in south-eastern Brazil. From this decade onwards,
new studies were conducted involving populations of some species (SOARES et al.,
1994; AQUINO et al., 1999; NASCIMENTO et al., 1999; SCHIAVINI; REZENDE;
AQUINO, 2001; CARVALHO et al., 2009; ARANTES; SCHIAVINI, 2011), dynamics
and light in clearings (RONDON NETO et al., 2000; LIMA, 2005; MEIRA NETO;
MARTINS; SOUZA, 2005; SOUZA; ARAUJO, 2007) and analysis of the dynamics of
tree communities in semideciduous forest (PAIVA; ARAUJO; PEDRONI, 2007;
OLIVEIRA FILHO et al., 2007a; OLIVEIRA FILHO et al., 2007b; HIGUCHI et al.,
2008; SILVA; ARAUJO, 2009). Studies on the dynamics of plant communities are
essential to understanding patterns of species distribution, since changes in mortality
and recruitment in a community can affect the future structure and floristic
composition of forests.

5. Prospects for conservation

Conservation and ecological restoration of natural environments are subjects of
great interest in this century due to increasing human intervention in these
ecosystems (VIANA; PINHEIRO, 1998; SOUZA; BATISTA, 2004). This interest has
been the basis of researches that aim to improve threatened environments
conservation, focusing on maintaining the greatest number of species as possible
(HUBBELL; FOSTER, 1992; SOUZA; BATISTA, 2004; JOLY et al.,, 2010). In
addition, many studies in this area help to develop more efficient restoration
techniques regarding species composition and habitat diversity (SOUZA; BATISTA,
2004; BERTONCINI; RODRIGUES, 2008; RODRIGUES et al., 2009; BRANCALION
et al., 2010; RODRIGUES et al., 2011).

Tropical forests are a major focus of these studies due to their high diversity and
changes that they have suffered over the centuries (OLIVEIRA FILHO et al., 1994b;
WHITMORE, 1997; CARVALHO et al.,, 2007). Exponential growth of Brazilian
forests deforestation since the 1970’s, that is still alarming in this century, have
reduced forests to small scattered fragments (FEARNSIDE, 1987; MYERS, 1991;
OLIVEIRA FILHO et al., 1994b;BOTREL et al., 2002;).

Seasonal semideciduous forests are included in this history and are considered
one of the most threatened and fragmented ecosystems over the world (SANTOS;
KINOSHITA; REZENDE, 2009). In southern (DOBROVOLSKI et al.,, 2006),
southwestern (OLIVEIRA FILHO et al.,, 1994a; SILVA; NASCIMENTO, 2001;
CATHARINO et al., 2006; SAITER; DAN; THOMAZ, 2011), midwest (BAPTISTA-
MARIA et al., 2009), northeast (ANDRADE; RODAL, 2004;CESTARO; SOARES,
2004), and north Brazil (KUNZ et al.,, 2009) SSF have been replaced by urban,
agricultural (coffee, sugar cane, corn, and soybeans) areas, and pastures. Another
human disturbance in these forests is the logging that leads to huge impacts on
forests communities (PEREIRA; OLIVEIRA FILHO; LEMOS FILHO, 2007).

This history of Brazilian SSF disturbance led to these forests reduction to small
scattered fragments and, as a consequence, biodiversity reduction in these
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environments (TURNER, 1996; PIMENTA et al.,, 2011). The impact on SSF
communities warned about need of studies to know fragments remnants diversity
(floristic, phytosociological, and physical environment studies). Another important
approach is communities monitoring to understand how species respond to different
types of disturbances. Moreover different recovery techniques have been testing in
these areas in order to increase efficiency in regeneration process and promote
restoration of a greater species and functions diversity in these forests (SOUZA;
BATISTA, 2004; BERTONCINI; RODRIGUES, 2008; PIMENTA et al.,, 2011. A
growing number of studies have shown that terrestrial plants species classification
based on their function (functional groups) is a promising way to tackle important
ecological issues on ecosystem, landscape, and biome scale (CORNELISSEN et al.,
2003; VALE et al., 2010).

Despite seasonal semideciduous forests high species diversity and environmental
peculiarities (LOPES et al., 2012) human pressure on these forests is still growing
which endangers these environments diversity. This situation underscores the
importance of studies focusing on conservation and recovery of seasonal
semideciduous forests, vegetation formation important for Brazilian biodiversity.
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