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ABSTRACT

The present work aimed to carry out a survey of the floristic composition and tree diversity in a rural
property located in municipality of Porto Nacional, state of Tocantins, Brazil, through a forest inventory
with simple random sampling. 5 plots of 20x50 meters were allocated and the height and Circumference
at Ground Height - CAS - (> 10 cm) of the plants were measured. For each species sampled,
phytosociological parameters related to frequency, density and dominance were calculated, in addition to
the importance value index (IVI), using the FITOPAC program. The similarity between the plots was
investigated through cluster analysis of the statistical program R. The survey resulted in 1,061 individuals,
belonging to 35 families and 81 species, among them the most important was Qualea grandiflora, known
as “pau-terra-da-folha-larga”. The Fabaceae family was the most representative with 21 species. The
grouping analysis inferred that there is a division of three major groups. One group shows the proximity
between areas 1 and 2, the other the similarity between areas 4 and 5 and the last group contains only plot
3, and indicates a greater similarity with plots 4 and 5. The results obtained show the great richness and
diversity of the vegetation of the Cerrado, demonstrating the real need for more phytosociological studies,
so that, from these, actions are elaborated that develop conservation policies that prioritize the rational
use of resources, ensuring the maintenance of this great diversity of plants and environments.

RESUMO

O presente trabalho teve como objetivo realizar um levantamento da composigéo floristica e da diversidade
arbdrea em uma propriedade rural localizada no municipio de Porto Nacional, estado do Tocantins, Brasil,
através de um inventéario florestal com amostragem aleatéria simples. Foram alocadas 5 parcelas de 20x50
metros e medidos a altura e a Circunferéncia na Altura do Solo - CAS - (>10cm) das plantas. Para cada
espécie amostrada foram calculados parametros fitossociologicos referentes a frequéncia, densidade e
dominancia, além do indice do valor de importancia (IVI), utilizando o programa FITOPAC. A similaridade
entre as parcelas foi investigada através da anélise de agrupamento cluster do programa estatistico R. O
levantamento resultou em 1.061 individuos, pertencentes a 35 familias e 81 espécies, dentre elas a mais
importante foi Qualea grandiflora, conhecida como pau-terra-da-folha-larga. A familia Fabaceae foi a
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mais representativa apresentando 21 espécies. A anélise de agrupamento inferiu que ha uma divisdo de
trés grandes grupos. Um grupo mostra a proximidade entre as 4reas 1 e 2, o outro a similaridade entre as
areas 4 e 5 e o Gltimo grupo contém apenas a parcela 3, e indica uma maior semelhanca com as parcelas 4
e 5. Os resultados obtidos evidenciam a grande riqueza e diversidade da vegetacdo do Cerrado,
demonstrando a real necessidade de mais estudos fitossociologicos, para que, a partir destes, sejam
elaboradas a¢des que desenvolvam politicas conservacionistas que priorizem o uso racional dos recursos,
garantindo a manutengio dessa grande diversidade de plantas e de ambientes.

Introduction

The Cerrado is the second largest vegetation complex in Brazil in area, being surpassed
only by the Amazon Rainforest (Brandon et al., 2005; Ribeiro & Walter, 2008). Among the
physiognomies that compose it, there are the forest, countryside and savanna formations,
having the latter greater predominance (Oliveira-Filho & Ratter, 2002; Medeiros & Walter,
2012). The Cerrado domain concentrates the greatest biodiversity when compared to other
world savannas (Silva & Bates, 2002; Ribeiro & Walter, 2008), having more than 12 thousand
species of vascular plants (Mendonca et al., 2008).

Despite the high richness of species and endemism, and its importance for the
conservation of tropical biodiversity, serious threats such as agricultural activities have
modified large tracts of native Cerrado (Klink & Machado, 2005), giving this region the title of
“hotspot” for the conservation of world biodiversity (Myers et al., 2000; Rodrigues &
Rodrigues, 2012). Phytosociological studies have been extremely important to assess diversity
in areas of Cerrado stricto sensu (Abreu et al., 2014; Almeida et al., 2014; Francoso et al., 2016),
in order to evaluate anthropic impacts, plan the creation of conservation units and other
measures to preserve biodiversity.

The floristic survey is one of the main means to have knowledge about the vegetation,
being important for the Economic Ecological Zoning, Project for the Recovery of Degraded
Areas, Technical Project for the Reconstitution of the Flora, Environmental Impact
Study/Environmental Impact Report and biomonitoring research (Gomes Junior et al., 2022).
In addition, lists of plant species are important for assessing conservation status, as well as for
drawing up lists of threatened species, and are fundamental to making action plans for
biodiversity conservation (Graciolli et al., 2017). This study is also pertinent to the population
that lives on the multiple subsistence uses of regional plants, such as those that have economic,
food and medicinal value (Pereira et al., 2012).

In view of the above, the present study aimed to carry out the phytosociological survey
of the tree vegetation in an area of Cerrado stricto sensu, describing the species composition
and community structure and, through cluster analysis, verify the similarity between the

sampled plots.
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Materials and methods

Area of study.

The samples were collected from May to June 2014, in an area of Cerrado stricto sensu,
located at Canaa Farm (10°40 17.6 S 48° 20 53, W), in the municipality of Porto Nacional —
Tocantins, approximately 10 km from the urban center, on the banks of the TO-230 highway.
The county of “Porto Nacional” is inserted in the Legal Amazon, in the northern region of Brazil
(Lima et al., 2003). Situated at an altitude of 212 m, it has an area of 4,449.918 km2 (Seplan,
2013) with soil of the “Red-Yellow Latosol” type (Lima et al., 2000). It presents a distinct
hydrological regime with two well-defined seasons: a dry one, from May to September, and a
wet one, from October to April (Medeiros & Cristo, 2005). The average annual rainfall of the
last nine years was approximately 1,800 mm, concentrated between November and April
(INMET, 2015). The average annual temperature varies around 26.1 °C and 29.7 °C (Santos &

Ferreira, 2012).

Vegetal structure.

The tree survey was carried out through the plot method (Mueller-Dombois &
Ellenberg, 1974), being delimited five sampling units (P1, P2, P3, P4 and P5) with dimensions
of 20 x 50 m, and spacing of 20 meters between them, totaling a sampling area of 5,000 m2, or
0.5 hectare (Higuchi et al., 1982). The first plot (P1) was located at a distance of 20 meters from
the side of the highway and the other plots were distributed following a gradient from the edge
to the interior of the forest.

In each plot, all individuals who presented Ground Height Circumference (CAS) > 10
cm were included. Individuals with multiple stems were measured when at least one of their
branches had a pre-established diameter, and in these cases the diameter of all branches was
recorded to calculate the basal area (Loétsch et al., 1973). All individuals within the inclusion
criteria had their circumferences measured with a tape measure and maximum height visually

estimated.

Data analysis.

As suggested by Mueller-Dumbois and Ellemberg (1974), the absolute and relative
values were calculated for the parameters of density, frequency and dominance, the
importance value index (IVI) for each species, as well as the diversity of the studied area using
the Fitopac software version 2.1.2 (Shepherd, 2010). Diversity was estimated using Shannon
Wienner's calculations (H') and Pielou's Equability (J') (Krebs, 1989). To ascertain the sample
sufficiency, that is, whether the sampling used in the study was able to represent the tree

community of the region, regarding the species richness, the Estimates program (Colwell et al.,
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2012) was used, generating the collector curve or species accumulation curve. To evaluate the
similarity of the sampled areas, regarding the species composition, cluster analysis was used

in the statistical program R v3.4 (R Core Team, 2018).

Phytosociological survey.

The sampled individuals were identified in the field with the help of specialists. When
on-site identification was not possible, vegetative and/or reproductive materials were collected
from the individuals. The material properly pressed and stored was taken to the “Tocantins
Herbarium” (Herbario do Tocantins - HTO) of the Federal University of Tocantins
(Universidade Federal do Tocantins), and for the identification of these individuals, the
botanical collections deposited in the herbarium were used, in addition to specialized
literature. The nomenclature of the sampled species was classified according to Angiosperm

Phylogeny Group III (APG, 20009).

Results and discussion

In the Cerrado fragment studied, 1061 individuals belonging to 34 families and
distributed in 80 tree species were measured. Table 1 presents the structural descriptors, in
which it’s verified that the families best represented, in terms of species richness, were:
Fabaceae (21), Vochysiaceae (6), Myrtaceae (5) and Malpighiaceae (5), being the second the

most numerous, with a total of 200 individuals.

Table 1.

Phytosociological parameters of families registered in an area of Cerrado stricto sensu, in the
municipality of Porto Nacional, Tocantins,, Brazil. NI = number of individuals sampled; Nsp.
= number of species per family; NAm = number of samples whose family was found; DA =
Absolute density; DR = Relative Density; AF = Absolute frequency; RF = Relative Frequency;
DoA = Absolute dominance; DoR = Relative dominance; IVI = Importance value.

Families NI Nsp NAm DA DR FA FR DoA DoA 1IVI
Vochysiaceae 200 6 5 400 18.85 100 4.13 4.63 26.54 49.52
Fabaceae 141 21 5 282 13.29 100 4.13 2.20 12.6 30.02
Myrtaceae 100 5 5 200 9.43 100 4.13 182 104 23.96
Ebenaceae 85 1 5 170 8.01 100 4.13 0.76 4.34 16.48
Chrysobalanaceae 57 3 5 114 5.37 100 4.13 119 6.81 16.32
Connaraceae 84 2 5 168 7.92 100 4.13 0.71 4.05 16.10
Dilleniaceae 43 2 5 8 4.05 100 4.13 133 7.64 15.83
Erythroxylaceae 52 2 5 104 4.90 100 4.13 0.44 2.51 11.54
Caryocaraceae 18 1 5 36 170 100 4.13 0.86 4.91 10.74
Bombacaceae 17 1 5 34 1.60 100 4.13 0.52 2.96 8.69
Ochnaceae 29 1 5 58 273 100 4.13 0.31 178 8.64
Malpighiaceae 25 5 5 50 2.36 100 4.13 0.26 150 7,98
Bignoniaceae 20 4 5 40 189 100 4.13 0.33 187 7.88
Annonaceae 24 2 4 48 226 80 3.31 04 227 7.84
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Apocynaceae 25 3 5 50 2.36 100 4.13 0.22 1.27 7.76
Rubiaceae 22 3 5 44 2.07 100 4.13 0.24 1.40 7.60
Morta 20 1 5 40 1.89 100 4.13 0.20 1.17 7.18
Clusiaceae 14 1 5 28 1.32 100 4.13 0.23 1.29 6.74
Lythraceae 14 1 5 28 132 100 4.13 0.18 1.05 6.50
Anacardiaceae 12 1 4 24 113 80 3.31 0.11 0.65 5.09
Flacourtiaceae 16 1 3 32 151 60 248 0.07 0.38 4.37
Euphorbiaceae 7 1 3 14 066 60 248 o0.12 o0.72 3.85
Simaroubaceae 9 1 3 18 085 60 248 0.07 040 3.73
Celastraceae 9 1 3 18 085 60 248 0.04 0.22 3.54
Bixaceae 2 1 2 4 0.19 40 165 0.01 0.03 187
Araliaceae 5 1 1 10 047 20 0.83 0.08 048 178
Sapotaceae 2 1 1 4 0.19 20 0.83 0.07 0.38 1.39
Melastomataceae 2 1 1 4 0.19 20 0.83 0.01 0.08 1.09
Nyctaginaceae 2 1 1 4 0.19 20 0.83 0.01 0.06 108
Icacinaceae 1 1 1 2 0.09 20 0.83 0.02 0.14 1.06
Moraceae 1 1 1 2 0.09 20 0.83 0.01 0.05 0.97
Opiliaceae 1 1 1 2 0.09 20 0.83 0.01 0.04 0.96
Sapindaceae 1 1 1 2 0.09 20 0.83 0.01 0.04 0.96
Rhamnaceae 1 1 1 2 0.09 20 0.83 0] 0.02 0.94

These families are among the most important in the study area, confirming the data
found in other areas of Cerrado (Felfili et al., 1992; Fiedler et al., 2004; Santos & Vieira, 2005).
Of these, the Fabaceae has been the richest family in species in most surveys (Mendonca et al.,
1998; Silva et al., 2002; Weiser; Godoy, 2001) and Vochysiaceae demonstrated high species
richness in Cerrado sensu stricto areas in the Federal District, such as the “Agua Limpa Farm”
(Felfili & Silva Jtnior, 1992) and the “Ecological Station of Aguas Emendadas” (Felfili et al.,
1994).

The families Vochysiaceae, Fabaceae and Myrtaceae, in addition to having the highest
number of species, also presented the highest values of importance (IVI), measured by data of
relative dominance, density and frequency. The Vochysiaceae family also presents a high
species richness in Cerrado stricto sensu, in the Federal District (Distrito Federal, Brazil)
(Felfili and Silva-Junior, 1992; Felfili et al., 1994). Other studies consider the families Fabaceae
and Myrtaceae as the most important for the flora of the Cerrado biome (Mendonca et al.,
2008), being included in the group of families with the greatest richness in studies carried out
in areas with this phytophysiognomy, in the counties of “Botucatu” (Ishara et al., 2008) and
“Pratania” (Carvalho et al., 2010) located in the “Sao Paulo” State, Brazil.

The Shannon-Weaver Diversity Index (H') presented a result of 3.55 and this was
considered high for the Cerrado phytophysiognomy analyzed, since this index usually ranges
from 1 to 3.5 (Pielou, 1975). The value of the equitability (J') was 0.80 indicating that the plant
community tends to have all species equally abundant, since the maximum that this index can
reach is 0.1 (Pielou, 1975). The Shannon-Weaver and Equability values make evident the high

floristic diversity in the area of study.
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When analyzing the collector curve (Figure 1), it”’s possible to notice that it tends to
stabilize from the fifth plot, and there may be more species than those that were sampled. Other
studies should be carried out in the region, as well as floristic surveys with larger plots, so that
they can subsidize decision-making regarding the conservation of the remaining flora of a

Cerrado so penalized with deforestation and uncontrolled fires.

Figure 1.
Accumulation curve of tree species of an area of Cerrado stricto sensu, located in the

municipality of Porto Nacional, Tocantins, Brazil
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The cluster analysis showed a division of three large groups in the studied area (Figure
2). One group shows the proximity between plots 1 and 2, the other shows the similarity
between plots 4 and 5 and the last group is the plot 3, demonstrating greater similarity between
plots 4 and 5. This suggests the existence of a gradient in which plots 1 and 2 are suffering from
the effect of the road and thus present greater densification of individuals of the same species.
A study conducted in Cerrado stricto sensu edge areas in the county of “Itirapina”, in State of
“Sao Paulo”, Brazil, indicated that species richness was similar between edge and interior areas

of vegetation (Reys et al., 2013).
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Figure 2.
Dendrogram of tree species from an area of Cerrado stricto sensu, located in the municipality
of Porto Nacional, Tocantins, Brazil.
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From the analysis of the structure of the tree community, it was noticed that it does not
present a homogeneous distribution, considering that of the 80 species found, 15 are
considered rare in the area (with occurrence of only one individual) and only 26 have more
than 10 individuals. The species Qualea grandiflora, Diospyros hispida and Myrcia
sellowiana (Table 2) presented the highest relative densities and together totaled 30.8% of the
sampled individuals. A high density of Q. grandiflora was also recorded in stretches of Cerrado
vegetation in southern “Maranhao” (Aquino et al., 2007), and this species showed a high
frequency in the north/northeast province of the Cerrado biome (Ratter et al., 2003;

Bridgewater et al., 2004).

Table 2.

Phytosociological parameters of the species recorded in an area of Cerrado stricto sensu, in the
municipality of Porto Nacional, Tocantins, Brazil. NI = number of individuals per species;
NAm = number of samples whose species was found; AD = Absolute density; DR = Relative
density; AF = Absolute frequency; RF = Relative frequency; DoA = Absolute dominance; DoR
= Relative dominance; IVI = Value of importance.

Species NI NAm DA DR FA FR DoA DoR 1VI

Qualea grandiflora Mart. 162 5 324 15.27 100 2.36 3.91 22.41 40.04
Myrcia sellowiana O. Berg 81 5 162 7.63 100 2.36 1.64 9.37 19.37
Diospyros hispida Warm. 8 5 170 8.01 100 2.36 0.76 4.34 14.71
Curatella americana L. 38 5 76 3.58 100 2.36 1.27 7.28 13.22
Couepia grandiflora Benth. 46 5 92 4.34 100 2.36 0.96 5.53 12.22
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0.04

0.01
0.03
0.02
0.03
0.01
0.01
0.01
0.02

0.01

0.39
0.37
0.27
0.54
0.28

0.20
0.05

0.58
0.71

0.30
0.28
0.41

0.48

0.09

0.09

0.08

0.32

0.03

0.42
0.38
0.17

0.24

0.07
0.17
0.11

0.19
0.08
0.08
0.06
0.14

0.04

2.28
2.25
2.25
2.24
2.07

1.90
1.84

1.81

1.75
1.71

1.69
1.64

1.42

1.41

1.32

1.31

1.17

1.16

1.08
1.04
0.92

0.90

0.83
0.83
0.77
0.76
0.74
0.74
0.72
0.70

0.70



MEIRELES, A C; FREIRE, A S M; CARVALHO, P O; VALE, S CS; LEAL, L B; LOLIS, S F; VIANA,RH O

Myrcia sp. 2 1 4 0.19 20 0,47 0.01 0.03 0.69
Dalbergia miscolobium Benth. 11 2 0,09 20 0.47 0.02 0.11 0.67
Vochysia rufa Mart. 1 1 2 0.09 20 0.47 0.01 0.08 0.65
Sclerolobium aureum Benth. 1 1 2 0.09 20 0.47 0.01 0.08 0.65
Andira sp.2 1 1 2 0.09 20 0.47 0.01 0.05 0.62
Brosimum gaudichaudii Trécul. 1 1 2 0.09 20 0.47 0.01 0.05 0.61
Hymenea stigonocarpa Hayne 1 1 2 0.09 20 0.47 0.01 0.04 0.61
Agonandra brasiliensis Miersex

Benth. & Hook. F. 1 1 2 0.09 20 0.47 0.01 0.04 0.61
Vochysia thyrsoidea Pohl 11 2  0.09 20 0.47 0.01 0.04 0.61
Talisia esculenta Radlk 11 2 0.09 20 0.47 0.01 0.04 0.60
Byrsonima verbascifolia (L.) DC. 1 1 2 0.09 20 0.47 0.00 0.02 0.59
Rhamnidium elaeocarpum Reissek 1 1 2 0.09 20 0.47 0.00 0.02 0.59
Aspidosperma nobile Miill.Arg. 1 1 2 0.09 20 0.47 0.00 0.02 0.59
Palicourea rigida Kunth 1 1 2 0.09 20 0.47 0.00 0.01 0.58

The fact that the three species, Q. grandiflora, D. hispida and M. sellowiana, together
represent almost 4 of the individuals sampled, may be related to frequent disturbances
suffered by the area (such as anthropic activities in adjacent areas and the action of fire to
which the area is subject). In view of the presence of pioneer species, such as Lafoensia pacari,
in the five plots, Stryphnodendron adstringens in four, and climax species, such as
Erythroxylum suberosum and Kielmeyera coriacea, in all plots (Carvalho & Marquez-alves,
2008).

As for relative dominance, the species Q. grandiflora, M. sellowiana, and Curatella
americana take the top three places in the ranking. In addition, the species C. americana is
considered frequent throughout the Cerrado biome (Bridgewater et al., 2004). Regarding the
importance value, the species Q. grandiflora, M. sellowiana and D. hispida have the highest
values of importance recorded for the present study. A similar result was found for Q.
grandiflora in a study carried out in a Cerrado area in the county of “Patrocinio Paulista”,
located in the northeast of the State of “Sao Paulo”, Brazil (Teixeira et al. 2004). Q. grandiflora
is considered a common species in Cerrado areas. A research carried out in fragments of
Cerrado in the county of “Itirapina” in the State of “Sao Paulo” also showed that this species
has spatial patterns that vary within the fragments of Cerrado, but this variation is subtle when

analyzed based on physiognomy (Costa & Santos, 2011).
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Final considerations

The results obtained in this study showed a great diversity in the composition of species
and families. The value of the Shannon-Weaver Index (3.55) and Equability (0.80) found were
high, demonstrating that the study area has a high diversity of species, and part of this richness
is related to the families Fabaceae, Vochysiaceae and Myrtaceae, results that corroborate with
others found in several studies carried out in areas of Cerrado domain in the north and
northeast regions of Brazil.

The occurrence of species considered pioneer and climax in all plots, evidence that the
area is in the process of regeneration, since it in addition to withstanding pressures of
anthropic origin, by locating the margins of a highway, goes through the process of seasonal

fire that is frequent, a characteristic that is common in environments of the Cerrado domain.
References

Abreu, T. A. L., Pinto, J. R. R., Lenza, E., Mews, H. A., Santos, T. R. R. (2014). Composicao
floristica e estrutura da vegetacao arbustivo-arborea em Cerrado sentido restrito na
Serra de Jaragui, Goias, Brasil. Heringeriana, 6 (2), p. 42-53.
https://doi.org/10.17648 /heringeriana.v6i2.29.

Almeida, R. F., Fagg; C. W., Oliveira, M. C., Munhoz, C. B. R., Lima, A. S., Oliveira, L. S. B.
(2014). Floristic and structural changes in the cerrado sensu stricto over 27 years (1985-
2012) at Fazenda Agua Limpa, Brasilia, DF. Rodriguésia, 65(1), p. 01-19.
https://doi.org/10.1590/S2175-78602014000100001.

Aquino, F. G., Walter, B. M. T., Ribeiro, J.F. (2007). Woody community dynamics in two
fragmentsof Cerrado stricto sensu over a seven-yearperiod (1995-2002), MA, Brazil.
Revista Brasileira de Botanica, 30(1), p.113-121. https://doi.org/10.1590/S0100-
84042007000100011.

APG III. (2009). AN update of the Angiosperm Phylogeny Group classification for the orders
and families of owering plants: APG III. Botanical Journal of the Linnean Society,
161(2), p. 105-121. https://doi.org/10.1111/j.1095-8339.2009.00996.X.

Brandon, K., Fonseca, G. A. B., Rylands, A., Silva, J. M. C. (2005). Conservacao brasileira:
desafios e oportunidades. Megadiversidade, 1(1), p. 7-13.

Bridgewater, S., Ratter, J. A., Ribeiro, J.F. (2004). Biogeographic patterns, adiversity
anddominance in the cerrado biome of Brazil. Biodiversity and Conservation, 13,
p-2295-2318. https://doi.org/10.1023/B:BIOC.0000047903.37608.4c.

Carvalho, M. B., Ishara, K. L., Maimoni-Rodella, R. C. S. (2010). Vascular floraof a cerrado
sensu stricto remnant in Pratania, State of Sdo Paulo, southeastern Brazil. Check List,

6(3), p- 350-357. https://doi.org/10.15560/6.3.350.

Carvalho, A. R., Marques-Alves, S. (2008). Diversidade e indice sucessional de uma vegetacao
de cerrado sensu stricto na Universidade Estadual de Goids-UEG, campus de Anépolis.
Revista Arvore, 32(1), p. 81-90. https://doi.org/10.1590/S0100-
67622008000100010.

1335


https://doi.org/10.1590/S2175-78602014000100001

MEIRELES, A C; FREIRE, A S M; CARVALHO, P O; VALE, S CS; LEAL, L B; LOLIS, S F; VIANA,RH O

Colwell, R. K., Chao, A., Gotelli, N. J., Lin, S. Y., Mao, C. X., Chazdon, R. L., Longino, J. T.
(2012). Models and estimators linking individual-based and sample-based rarefaction,
extrapolation, and comparison of assemblages. Journal of Plant Ecology, 5(1), p. 3-21.

https://doi.org/10.1093/jpe/rtro44.

Costa, R. C., Santos, F. A. M. (2011). Padroes espaciais de Qualea grandiflora Mart. em
fragmentos de cerrado no estado de Sao Paulo. Acta Botanica Brasilica, 25(1): 215-222.
https://doi.org/10.1590/S0102-33062011000100025.

Felfili, J. M., Silva-Janior, M. C. (1992). Floristic composition, phytosociology and
comparasion of Cerrado and gallery forests at Fazenda Agua Limpa, Federal District,
Brazil. In: Furley, P. A.; Proctor, J. A.; Ratter, J. A. Nature and dynamics of forest-
savanna boudaries. London: Chapman & Hall, p. 393-415.

Felfili, J. M., Filgueiras, T. S., Haridasan, M., Silva Janior, M. C., Mendonca, R. C., Rezende,
A. V. (1994). Projeto biogeografia do bioma Cerrado: vegetacdo & solos. Caderno de
Geociéncias do IBGE, 12, 75-166.

Fiedler, N. C., Azevedo, I. N. C., Rezende, A. V., Medeiros, M. B., Venturoili; F. (2004). Efeito
de incéndios florestais na estrutura e composicao floristica de uma area de cerrado
sensu stricto na Fazenda 4gua Limpa-DF. Revista Arvore, 28(1), p.129-138.
https://doi.org/10.1590/S0100-67622004000100017.

Francoso, R. D., Haidar, R. F., Machado, R. B. (2016). Tree species of South America central
savanna: endemism, marginal areas and the relationship with other biomes. Acta
Botanica Brasilica, 30(1), 78-86. https://doi.org/10.1590/0102-33062015abb0244.

Gomes Junior, J. A., Braga Junior, A. J., Senhuk, A. P. M. S. (2022). Composicao floristica e
diagnose ambiental de um fragmento florestal de Cerrado na bacia hidrografica do Rio
Uberaba. Scientia Plena, 18(10), p. 1-12.
https://www.scientiaplena.org.br/sp/article/view/6709.

Graciolli, G., Roque, F. O., Farinaccio, M. A., Souza, P. R., Pinto, J. O. P. (2017). Biota-MS:
Montando o quebra-cabeca da biodiversidade de Mato Grosso do Sul. ITheringia (série
zoologia), 107, p. 1-7. https://doi.org/10.1590/1678-4766€2017100.

Higuchi, N., Santos, J., Jardim, F. C. S. (1982). Tamanho de parcela amostral para inventarios
florestais. Acta Amazoénica, 12(1): 91-103.

Instituto Nacional de Metereologia — INMET. Banco de dados meteorologicos para ensino e

pesquisa. INMET. Disponivel em:
http://www.inmet.gov.br/portal/index.php?r=bdmep/bdmep. Acesso em: 15 de julho
de 2015.

Ishara, K. L., Destro, G. F. G., Maimoni-Rodella, R. C. S., Yanagizawa, Y. A. N. P. (2008).
Composicao floristica de remanescente de cerrado sensu stricto em Botucatu, SP.
Revista Brasileira de Botanica, 31(4), 575-586. https://doi.org/10.1590/S0100-
84042008000400004.

Klink, C. A., Machado, R. B. (2005). A conservacao do Cerrado brasileiro. Megadiversidade,
1(1), p. 147-155.

Krebs, C. J. Ecological methodology New York, USA: Harper & Row publ., 1989. 654p.

Lima, A. A. C., Oliveira, F. N. S., Aquino, A. R. L. (2000). Solos e aptidao agricola das terras
do Estado do Tocantins. Embrapa Agroindustria Tropical. Documentos, 31. Fortaleza:
Embrapa Agroindustria Tropical. 2000. 27p.

Lima, A. B. D., Cunha, P. J., Marmorato, P. G., Garcia, L. S., Neto, F. L. (2003). Projeto Porto
Nacional (Tocantins): uma proposta de atuacao em sauide mental na comunidade.

1336


https://doi.org/10.1093/jpe/rtr044
https://doi.org/10.1590/0102-33062015abb0244
https://www.scientiaplena.org.br/sp/article/view/6709
https://doi.org/10.1590/1678-4766e2017100

DIVERSITAS JOURNAL. Santana do Ipanema/AL, 8(2), 2023

Revista de Psiquiatria Clinica, 30(3), p. 108-111. https://doi.org/10.1590/S0101-
60832003000300011.

Loétsch, F., Haller, K. E., Zohrer, F. Forest inventory. 2. ed. Munich: BLV Verlagsgesellschatft,
1973. V. 2, 469 p.

Martins, F. R.. Estrutura de uma floresta meséfua. Campinas: UNICAMP, 1991. 246 p.

Mendonga, R. C,, Felfili, J. M., Walter, B. M. T., Silva Janior, M. C., Rezende, A. V., Filgueiras,
T. S., Nogueira, P. E. (1998). Flora vascular do cerrado. Pp. 289-556. In: Sano, S. M.,
Almeida, S. P. Cerrado, Ambiente e flora. Planaltina, EMBRAPA CPAC,1998.

Mendonca, R. C., Felfili, J. M., Walter, B. M. T., Silva Junior, M. C., Rezende, Filgueiras, T. S.,
Nogueira, P. E., Fagg, C. W. (2008). Flora vascular do Bioma Cerrado: checklist com
12.356 espécies. In Cerrado: ecologia e flora (Sano, S. M., Almeida, S. P., Ribeiro, J. F.
eds.). Embrapa Informacgao Tecnologica, Brasilia, v.2, p.422-442, 2008.

Mueller-Dombois, D., H. Ellenberg. (1974). Aims and Methods of Vegetation Ecology. Wiley,
New York. 1974, 547 p.

Medeiros, B. M., Walter, B. M. T. (2012). Composicao e estrutura de comunidadqs arboreas de
Cerrado stricto sensu no norte do Tocantins e sul do Maranhao. Revista Arvore, 36(4),
p-673-683. https://doi.org/10.1590/S0100-676220120004000009.

Medeiros, A. M. D., Cristo, S. S. V. (2005). Analise das transformacoes espaciais ocorridas nas
areas verdes do parque ecologico de Porto Nacional no periodo de 1989 a 2003 —
Tocantins — Brasil. Interface, 2(2), p. 75-85.

Mendonca, R. C,, Felfili, J. M., Walter, B. M. T., Silva Junior, M. C., Rezende, A. V., Filgueiras,
T. S., Nogueira, P. E., Fagg, C. W. (2008). Flora Vascular do Bioma Cerrado. In: Sano,
S. M.; Almeida, S. P.; Ribeiro, J. F. Cerrado: Ecologia e Flora. vol. 2 Embrapa
Informacao Tecnologica, Brasilia, 2008, p. 222-1279.

Mendonca, R. C., Felfili, J. M., Walter, B. M. T., Silva Janior, M. C., Rezende, A. V., Filgueiras,
T. S., Nogueira, P. E. (1998). Flora vascular do cerrado. Pp. 289-556. In: Sano, S. M.,
Almeida, S. P. Cerrado, Ambiente e flora. Planaltina, EMBRAPA CPAC.

Myers, N., Mittermeier, R. A., Mittermeier, C. G., Fonseca, G. A. B., Kent, J. (2000).
Biodiversity hotspots for conservation priorities. Nature, 403, p. 853-858, 2000.

Oliveira Filho, A. T., Ratter, J. A. (1995). A study of the origin of central Brazilian forests by the
analysis of plant species distribution patterns. Edinburg Journal of Botany, 52, p. 141-
194. https://doi.org/10.1017/S0960428600000949.

Oliveira-Filho, A. T., Ratter J. A. (2002). Vegetation physionomies and woody flora of the
cerrado biome. In: Oliveira, P. S., Marquis, R. J. The cerrados of Brazil. Columbia
University Press, New York, 2002, p. 91-120. https://doi.org/10.7312/0livi2042-005.

Pereira, Z. V., Lopes Fernandes, S. S., Sangalli, A., Mussury, R. M. (2012). Uso multiplo de
espécies nativas do bioma cerrado no Assentamento Lagoa Grande distrito de Itahum,
MS. Revista Brasileira de Agroecologia, 7(2), 126-136.

Pielou, E. C. Ecologycal diversity. New York: Willey Interscience, 1975. 165p.

R Core Team (2018) R: A Language and Environment for Statistical Computing. R
Foundation for Statistical Computing, Vienna. https://www.R-project.org

Ratter, J. A., Bridgewater, S., Atkinson, R., Ribeiro, J. F. (1996). Analysis of the floristic
composition of the Brazilian Cerrado vegetation of 98 areas. Edinburgh Journal of
Botany, 53(2), p.153-180. https://doi.org/10.1017/S0960428600002821.

Ratter, J. A., Bridgwater, S., Ribeiro, J. F. (2003). Analysis of the floristic composition of the
brazilian cerrado vegetation III: Comparison of the woody vegetation of 376 areas.

1337


https://doi.org/10.1590/S0101-60832003000300011
https://doi.org/10.1590/S0101-60832003000300011
https://doi.org/10.7312/oliv12042-005

MEIRELES, A C; FREIRE, A S M; CARVALHO, P O; VALE, S CS; LEAL, L B; LOLIS, S F; VIANA,RH O

Edinburgh Journal of Botany, 60(1), p. 57-109.
https://doi.org/10.1017/S0960428603000064.

Reys, P., Camargo, M. G. G., Grombone-Guaratini, M. T., Teixeira, A. P., Assis, M. A,,
Morellato, L. P. C. (2013). Estrutura e composicao floristica de um Cerrado sensu
stricto e sua importancia para propostas de restauracao ecolégica. Hoehnea, 40(3):
449—-464. https://doi.org/10.1590/52236-89062013000300005.

Ribeiro, J. F., Walter, B. M. As principais fitofisionomias do bioma Cerrado. In: Sano, S. M.,
Almeida, S. P., Ribeiro, J. F. Cerrado: Ecologia e Flora. vol. 1 Embrapa Informacao
Tecnologica, Brasilia, DF, 2008, p. 151-199.

Rodrigues, L. G. S. M., Rodrigues, F. M. (2012). Inventario Florestal de ambiente de Cerrado
utilizando de quatro técnicas de levantamento florestal. Enciclopédia biosfera, 8(15),

p. 1114.

Santos, F. P., Ferreira, W. M. Estudo fenoldgico de Davilla elliptica St. Hill. e Qualea
grandiflora Mart. em uma area de Cerrado sentido restrito em Porto Nacional,
Tocantins. Interface, Porto Nacional, 5° ed., Outubro, 2012.

Santos, R. M., Vieira, F. A. (2005). Analise estrutural do componente arbdreo de trés areas de
cerrado em diferentes estagios de conservacao no municipio de Trés Maria, Minas
Gerais, Brasil. Cerne, 11(4), p.399-408.

SEPLAN. (2013). Perfil socioeconomico dos municipios do Tocantins. Porto Nacional: Seplan,
2013, 30 p.

Shepherd, G. J. Fitopac 2.1.2. Campinas: UNICAMP: 2010.

Silva, J. M. C., Bates, J. M. (2002). Biogeographic patterns and conservation in the South
American Cerrado: A Tropical Savanna Hotspot. BioScience, 52, p. 225-233.

Silva, L. O., Costa, D. A., Espirito Santo Filho, K., Ferreira, H. D., Brandao, D. (2002).
Levantamento floristico e fitossociologico em duas areas de cerrado sensu stricto no
Parque Estadual da Serra de Caldas Novas, Goias. Acta Botanica Brasilica, 16(2), p.
43-53. https://doi.org/10.1590/S0102-33062002000100006.

Teixeira, M. 1. J. G., Araujo, A. R. B., Valeri, S. V., Rodrigues, R. R. (2004). Floristica e
fitossociologia de area de cerrado sensu stricto. no municipio de Patrocinio Paulista,
nordeste do estado de Sao Paulo. Bragantia, 63(1), p. 1-11.
https://doi.org/10.1590/S0006-87052004000100001

Ubialli, J. A., Filho, A. F., Machado, S. A., Arce, J. E. (2009). Comparacao de métodos e
processos de amostragem para estudos fitossocioldgicos em uma floresta ecotonal na
regiao norte matogrossense. Floresta, 39(3), p.511-523.
http://dx.doi.org/10.5380/rf.v39i3.15351.

Weiser, V. L., Godoy, S. A. P. (2001). Floristica em um hectare de cerrado stricto sensu na
ARIE-Cerrado Pé-de-Gigante, Santa Rita do Passa Quatro, SP. Acta Botanica Brasilica,
15, 2, p. 201-212. https://doi.org/10.1590/S0102-33062001000200007.

1338


https://doi.org/10.1017/S0960428603000064
https://doi.org/10.1590/S0102-33062002000100006

	Introduction
	Materials and methods

