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ABSTRACT

In this study, the floristic composition of the interface of the seasonal semideciduous forest
inserted in a pasture matrix was evaluated. Three transects of 10 m wide by 50 m long from the edge to
the center of the fragment were installed systematically. Few species were responsible for more than
half of the individuals, contributing to the low species richness detected. Bauhinia forficata and Urera
baccifera have represented almost 40% of the individuals sampled. Besides this, a high density of
pioneer species and abundance of few species up to 50 m were verified, confirming that the edge effect
extends beyond the sampled distance.
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COMPOSICAO FLORISTICA DA INTERFACE DE UMA FLORESTA ESTACIONAL
SEMIDECIDUA COM UMA PASTAGEM

RESUMO

Nesse estudo foi avaliada a composicdo floristica da interface da floresta estacional
semidecidua inserida em uma matriz de pastagem. Foram instalados de modo sistematico trés
transectos radiais de 10 m de largura por 50 m de comprimento a partir da borda até o centro do
fragmento. Poucas espécies foram responsaveis por mais da metade dos individuos, contribuindo para a
baixa riqueza de espécies. Bauhinia forficata e Urera baccifera representaram quase 40% dos
individuos amostrados. Além disso, verificou-se alta densidade de espécies pioneiras e abundancia de
poucas espécies até os 50 m, confirmando que o efeito de borda se estende para além da distancia

amostrada.
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INTRODUCTION

The Atlantic Forest was traditionally the source of products both agricultural and forestry ones.
Despite its relevance, the biome still suffers severely with the pressure of the opening of new areas for
crops as well as for disarranged human occupation (DEAN, 1995). The Atlantic Forest used to be one
of the biggest tropical forests in the world, being well known its importance for the preservation of
species diversity. It covered an area of 1,3 million km?, nowadays only about 11,7% of the former area
exists, being restricted to scattered fragments (RIBEIRO et al., 2009).

According to the most recent mapping achieved by Information System of Sdo Paulo State —
SIFESP (2010), the Atlantic Forest which previously covered nearly 80% of S&o Paulo state, was
reduced to only about 17,5%. At least 12% of the state forests, about 530 thousand hectares are
fragmented in small clusters, frequently with an area below 10 hectares, being most of these fragments
found in advanced state of degradation due to an existing intense anthropic interference, as agriculture,
pastures and industrial activities (ZORZETTO, 2010).

The fragmentation causes a decrease of both animal flow and pollen and seeds dispersion,
compromising the local species perpetuation, as well as the environmental services provided (VIANA,
1995). The forest cuts in small plots distant from each other causes microclimatic changes in the edges,
inducing effects such as higher incidence of solar radiation, less soil humidity, higher wind exposure
(LIMA-RIBEIRO, 2008; NASCIMENTO & LAURANCE, 2006) and an increase in plant density.
Normally, the older the edge, the higher the difference found in the species composition
(RODRIGUES, 1998).

According to the Atlas of the Municipalities of the Atlantic Forest disclosed in 2014, the
municipality of Piracicaba-SP has only 4,5% of its native forest cover, being only the area under the
law of the Atlantic Forest considered - Law 11.428/06 (INSTITUTO FLORESTAL, 2005). According
to the same document, the forest fragments which belong to the landscape are typically small, isolated
and highly disturbed, distributed around 600 fragments, being that the smallest one (until 10 ha)
represent 75,5% of the total. Thus, it is important to check the effect of the surroundings over the forest
remnants in areas, which have been a long time anthropized in this region. In this work, the goal was to
evaluate the floristic composition of the interface of a seasonal semideciduos forest as an answer to the

edge effects and the surrounding with pasture.
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MATERIALS AND METHODS

The study was conducted in a forest fragment called “Mata da Pedreira”, situated in the
Campus of “Luiz de Queiroz” College of Agriculture, of University of Sao Paulo, ESALQ-USP, in
Piracicaba, State of S&o Paulo, Brazil (22°42°40°’S e 47°37°30” O) (Figure 1) with an average height
of 546 m (SENTELHAS, 1998).

Figure 1. Semideciduous Seasonal Forest fragment - Mata da Pedreira, located within the campus of
ESALQ/USP in Piracicaba, state of Sdo Paulo, Brazil. In the figure it is possible to observe
the River Piracicamirim which runs from right to left of the picture. The border of the
fragment opposite to the pasture is located at the top left of the picture. Source: Photo
courtesy of Tropical Forestry Laboratory (LASTROP) - ESALQ / USP, 2011.

The Mata da Pedreira presents a total area of 14 ha with a great diversity of flora and fauna. Its
size and insertion in an agricultural matrix turns this fragment into a representative area of the forest
remnants found in the region. The forest is next to an intensive pasture area in which the cattle is kept
in pickets, local characteristic activity. Despite its importance, the fragment is quite degraded, allowing
that herbs and shrubs species, as vines, grasses and lianas abundantly settled the area, suffocating the
native tree species and making more difficult the natural regeneration of the area (LASTROP, 2011).

On the other hand, Silva et al. (2016) verified that the coverage of lianas does not interfere in
the germination of the plants, but in the physical transposition of those, which are true barriers to the
trees settlement. Many problems are found in this forest such as an intense edge effect, presence of
invading species, fences inside the forest and roads. The presence of lianas in dense tangles of vines
form an additional weight on the treetops hampering the penetration of solar radiation (ENGEL et al.,
1998).
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Mata da Pedreira can be compared to a mosaic of entangled vines and more preserved areas
(LASTROP, 2011). Moreover, there were fires in the area, being the last one in 1981 according to
reports of former employees. This seems to have been the main degradation reason, reaching a great
part of the existing forest and leaving some areas to bare ground with burned logs, which some were
fallen while others remained standing.

The natural vegetation area is classified in the Brazilian Phytogeographic System as being a
Seasonal Semideciduous Forest (IBGE, 1992). The local climate is subtropical humid, with hot and
rainy summers and dry winters, equivalent to Cwa in Képpen classification (1948). The annual average
air temperature is 21.4°C with a monthly average temperature of 24.8°C in the summer and 17.1°C in
the winter. According to Sentelhas et al. (1998), the annual average rain in the region is 1,278 mm
being 1000 mm from October to March and 278 mm from April to September, occurring hydric deficit
of 213 mm in the dry period and an exceeding one of 234 mm in the rainy period.

To the evaluation of the floristic composition at the edge vegetation, three radial transect of 10
m wide by 50 m long were installed distributed in a regular order. Each transect was divided into five
subplots of 10 m long. They were called T1 (0-10 m), T2 (10-20 m), T3 (20-30 m), T4 (30-40 m) and
T5 (40-50 m). Transects were marked with one concrete pole in one of its vertices, and in the other
vertices wooden poles united by a cotton string were used.

The diameters at breast height (DBH) of the trees with more than 5 cm were measured and
identifying plaques were put on them. They were distinguished according to species and genus by a
graduate student in Systematic Botany. Depending on the difficulty in the identification, the vegetal
material was collected and brought to the Herbarium at ESALQ-USP to be compared and classified.
The trees distinguished in species level were classified into pioneers and non-pioneers according to its
successional group. A bibliographic consultation was achieved. With the DBH data both the basal area
(m?.hat) and the individual density (ind.ha) were calculated in each edge distance.

The Shannon-Wiener (1949) index was used for the evaluation of the richness and abundance of
the species. This index allows the measurement of the species diversity in a certain place in a situation
in which the community cannot be shown in its totality. The index was calculated according to the
following equation: H> = -3 pi * log pi, where: pi = relative abundance (proportion) of species i in the
sample and pi = ni/N, where: ni = number of individuals of species i; N = number of total individuals in

the sample.
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RESULTS AND DISCUSSION

In the evaluated transects, 139 individuals corresponding to 28 families, 33 genus and 36
species were sampled.

Table 1. List of species found, their successional group and distribution in different sections evaluated
along the 50m long transects installed in the radial direction (edge-center) in a fragment of a

seasonal semideciduous forest — Mata da Pedreira, in Piracicaba, State of Sdo Paulo, Brazil.

. . * Number of trees (individuals)

Family Species SC" "010 1020 20-30 30-40 4050 Total
Fabaceae-cercidae Bauhinia forficata P 15 10 1 1 5 32
Urticaceae Urera baccifera P 1 7 7 4 4 23
Euphorbiaceae Croton floribundus P - - 2 1 5 8
Euphorbiaceae Croton spp. P - 1 2 2 3 8
Dilleniaceae Curatella americana P 1 2 - 1 3 7
Solanaceae Solanum granuloso-leprosum P 2 2 - 1 1 6
Mimoisoideae Inga uruguensis P - - 2 1 4
Meliaceae Guarea guidonia NP 1 - - 1 2 4
Malvaceae Guazuma ulmifolia P 1 - - 2 1 4
Malvaceae Ceiba speciosa NP 1 - 1 2 - 4
Meliaceae Trichilia casaretti NP - - 1 - 2 3
Fabaceae-faboideae Lonchocarpus muehlbergianus NP 2 1 - - 3
Phytolaccaceae Gallesia integrifolia NP 2 - 1 - - 3
Not identified Not identified 1 - - - - 1 2 3
Malvaceae Bastardiopsis densiflora P 1 1 - - - 2
Fabaceae-mimosoideae Senegalia polyphylla P - 1 - - 1 2
Annonaceae Duguetia lanceolata NP - - - 2 - 2
Rutaceae Zanthoxylum fagara NP - - 2 - 2
Not identified Not identified 2 - - - - 1 1
Leguminosae-Papilionoideae Myroxylon peruiferum NP 1 - - - - 1
Not identified Not identified 3 - - - 1 - 1
Lauraceae Nectandra megapotamica NP - - - 1 - 1
Rubiaceae Coutarea hexandra NP - - - 1 - 1
Solanaceae Solanum ganuloso-leprosum P - - 1 - - 1
Flacourtiaceae Casearia sylvestris P 1 - - - - 1
Meliaceae Guarea sp. - - - 1 - - 1
Bignoniaceae Tecoma stans P - - 1 - - 1
Not identified Not identified 4 - 1 - - - - 1
Rutaceae Zanthoxylum riedelianum NP - 1 - - - 1
Fabaceae Machaerium aculeatum P - - 1 - - 1
Fabaceae-mimosoideae Piptadenia gonoacantha P 1 - - - - 1
Apocynaceae Aspidosperma subincanum NP - - 1 - - 1
Brassicaceae Crateva tapia NP - - - - 1 1
Rubiaceae Psychotria sp. - - 1 - - - 1
Not identified Not identified 5 - - 1 - - - 1
Not identified Not identified 6 - - - 1 - - 1
Not identified Not identified 7 - - - 1 - - 1
Species richness - 14 11 15 16 14 -
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Table 1 shows the abundance of the species found as a function of the edge distance, being
organized according to the species with a greater number of individuals to a smaller one. There is also a
classification of the sucessional group (pioneer and non-pioneer) to which the species belongs and the
richness of the species.

The high incidence of lianas in some trees prevented the visualization of the leaves as well as
the identification of around 10% of the trees. This difficulty has also been reported by Tabanez et al.
(1992) in a forest situated in Planalto Paulista, where 4.7% could not be identified due to the presence
of lianas. From the total of families found, seven of them (6.4%) were not identified. From the 33
genus found, three of them (Guarea, Zanthoxylum and Croton) totalized 17.2% of the individuals
sampled. As to the 36 species, three of them could not be identified (2.1%), being that only four species
(4.3%) were identified by their popular names. From these species found, 14 were pioneers (73.4%), 13
non-pioneers (20.8%) and the rest of the individuals was not identified (6.4%).

The minimum richness found was of 11 species in T2 and the maximum in 16 different species
in T3. The diversity of the species calculated by Shannon-Wiener index was lower in T1 and T2 (0-20
m) with H” values close to 2.0. The higher diversity was found in T3 (20-30 m) with H’ value of 2.7
reducing until 2.39 in T5 (40-50 m). There was a predominance of pioneers’ species along all the
transection with greater difference between the two successional groups in the 20 first meters next to
the edge (Figure 2).

The higher density of pioneers in all the transection and mainly till the 20 m sampled is a clear
indicative of disturbance to the forest. In tropical forests, the pioneer species occur in low density,
being rare in these formations. The dominance of pioneers in fragmented formations is one of the
characteristics which distinguishes it from the mature mesophyll forests of the region (HUBBELL &
FOSTER, 1986). There is more probability to find pioneers in larger clearings, which correspond to 1
to 2% of the mature forest area (MARTINEZ-RAMOS, 1985). A higher representativeness (65.2%) of
pioneers was also seen in forest fragments in the interior of Sdo Paulo State by Nascimento et al.
(1998) using transects which crossed all the forest. Bernacci et al. (2006) found 65% of pioneers in
transition fragments between the Atlantic Forest in hillside and Semideciduous Mesophyll Forest as

well as 39% in a continuous forest in Morro Grande Reserve/MG.
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Figure 2. Percentage of pioneer species, non-pioneer and unidentified ones present in the radial edge
transects up to 50 meters into the center of the semideciduous seasonal forest fragment —
Mata da Pedreira, in Piracicaba, State of S&o Paulo, Brazil.

The following families: Fabaceae (5 species), Urticaceae (1), Meliaceae (3) and Euphorbiaceae
(2) represented more than half of the individuals (62.6%). In Figure 3 we can see the four families more
representative by studied section, where it is possible to see that there is a high density of individuals of
the same family in the closest sections to the fragment edge.

There was a predominance of two pioneer species: Bauhinia forficata (L.) and Urera baccifera
(L.) Gaudich. ex Wedd in the studied forest which summed reached almost 40% of the total of
individuals sampled and represented respectively 213 ind.ha e 153 ind.ha*. The third higher density
was obtained by two species of the genus Croton, with 53 ind.ha? each. From that point onwards, the
density decreased until 7 ind.ha*. As to the basal area, the higher value (37.7 m?.ha!) was obtained in
T1 (0-10 m), being that the species Bastardiopsis densiflora presented a basal area of 13.7 m?.ha’
(36%), followed by B. forficata, with 9 m?.ha (24%). The lower basal area was found in the section
more inland in T4 (30-40 m) with a value of 10.4 m2.ha™* — almost a quarter of the basal area found in

the fragment border.
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Figure 3. Percentage of individuals from the five most representative families present at transections of
50 m long installed in the radial direction (edge-center) in a semideciduous seasonal forest
fragment of — Mata da Pedreira, in Piracicaba, State of Sdo Paulo, Brazil.

The species B. forficata, also known as “pata-de-vaca”, is peculiar of wet alluvial plains or
beginning of hillsides, usually found in formations as tropical second-growth forests. It occurs in many
soil types, being able to stand soaking periods (CARVALHO, 1994), which can easily occur in Mata da
Pedreira. As mentioned by Alexandrino et al. (2013), the river Piracicaba and two of its affluents —
Piracicamirim and Monte Olimpo — pass through Esalq Campus, originating flooding areas and
artificial dams. Nevertheless, these same characteristics can induce to an uncontrolled proliferation in
environments with less competition, as found in this study. This species presented a higher density of
individuals in the distance of 10 to 20 m, presenting 15 and 10 individuals respectively. From this point
onwards it fell to only 1 individual in T3 and T4, increasing again in T5 with 5 individuals.

The second species with a higher representativeness, U. baccifera or “urtigdo”, belong to the
Urticaceae family. This is known by its wide use in medicinal and industrial area, in addition to some
species being pioneer plants in degraded areas (KARSBURG & BATTISTIN, 2006). There are reports
in which this species is found in forests recently disturbed by fire (FRANCIS, 2004), such as Mata da
Pedreira. U. baccifera was found by Rosot et al. (2007) in their study in a forest area degraded by fire.
In contrast to the situation found with B. forficata, this species presented a lower density at the edge
with only 1 individual in the onset of the transect, increasing to 7 individuals in T2 and T3, and

decreasing again to 4 individuals in the last marks.
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The density of B. forficata and U. baccifera species in this study are comparable to the ones
obtained by Nascimento et al. (1998) that observed 182 e 108 ind.ha-1 respectively. On the other hand,
the distribution in the transections of those species indicates a competition between them, as usually
those species do not share the same space and, in this study, they were found clustered.

The changes in the edge environment benefit plant growth, which are able to develop
themselves in these new conditions, becoming each time more abundant due to their adaptability as
well as changing the original floristic composition of the forest (VIANA & PINHEIRO, 1998;
NASCIMENTO et al., 1998). The identification of these species may be used as an indicative of
disturbance as well as to plan protection actions and forest fragments restoration.

Melo and Durigan (2010) in their study of edge in Semideciduous Forest obtained 45 and 66 of
richness in distances 0-20 m and 20-50 m from the edge, and 14 and 26 in the same distances six
months after the burning in the surrounding area. The results obtained in this study are equal to the
results of areas that suffered recent disturbances, like the ones presented by Leitdo-Filho (1987) where,
in Semideciduous Mesophyll Forest of Planalto, the Fabaceae, Meliaceae, Rutaceae, Euphorbiaceae,

Lauraceae and Myrtaceae families showed a higher number of species in these formations.

CONCLUSION

This study presented an indicative of degradation, such as low richness (from 11 to 16), high
density of pioneers (from 56% to 86%) and a great abundance of two species (B. forficata with 23%
and U. baccifera with 16.5%) until 50 m, confirming that probably the edge effect extends to beyond
the sampled distance. The differences found in this study distinguish the flora from the studied area
from those found in other forests of the same formation.

The results of the evaluation of forest fragments should be a base for the strategies which seek
their protection and restoration. The change of the predominant matrix in which the fragments are
inserted, through alternative uses of production, becomes an important point to diminish the edge effect
and help the perpetuation of species. Moreover, the surrounding quality can be enhanced by making
border plantations around the forest remnant, thus increasing its protection. The purpose of the
implementation of agricultural systems with less environment impact has been discussed seeking to
protect the forests, including in the redefinition of areas in permanent preservation. According to
authors, the species inclusion and the formation of organic matter in the agroforestry system may be
important points in the recuperation of degraded areas.
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