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Spatial distribution of caatinga plants in the environment of a
thermelectric

The vegetation of the Caatinga of the Brazilian semiarid of the xerophilous type is usually found between shallow and poorly permeable soils, which is constantly
affected by irregular deforestation. In this context, the objective of this work was to identify the floristic species of a thermoelectric plant located in the semiarid
Paraibano region, in addition to diagnosing the ecological integrity of the arboreal remnants of this area. The Phytosociological Survey of this study was carried out
in an area with 20.1ha, with sampling in six plots. The processing of phytosociological data was carried out using Mata Nativa 4.0 software. The identification of
floristic species was evaluated through the basal area, density, frequency, dominance, cover value and importance value. For the analysis of the data, the similarity
between the species was compared by the Jaccard index, the floristic similarity matrix was used for cluster analysis and dendrogram generation. The floristic
species inventoried, totaled 280 individuals and the family that had the largest representative was the Euphorbiaceae. It was observed that the studied area is in
process of ecological succession, due to the physical pressures of the residents of the surroundings, with exploitation of natural resources of uncontrolled form
causing, deforestation, burnings, among others. It is verified that floristic inventories are of great importance to monitor biodiversity, as well as to draw up, goals
of efficient environmental management and serve as a tool aimed at the conservation of the Caatinga species.

Keyword: Phytosociological Survey; Biodiversity; Xerophilous Vegetation.

Distribuigcdo espacial de plantas de caatinga no ambiente de uma
termelétrica

A vegetagdo da Caatinga do semiarido brasileiro do tipo xerdfila é geralmente encontrada entre solos rasos e pouco permedveis, que é constantemente afetado
pelo desmatamento irregular. Neste contexto, o objetivo deste trabalho foi identificar as espécies floristicas de uma usina termoelétrica localizada na regido
semiarida do Paraibano, além de diagnosticar a integridade ecoldgica dos remanescentes arbéreos dessa drea. O Levantamento Fitossocioldgico deste estudo foi
realizado em uma area com 20,1 ha, com amostragem em seis parcelas. O processamento dos dados fitossocioldgicos foi realizado utilizando o software Mata
Nativa 4.0. A identificagdo das espécies floristicas foi avaliada através da area basal, densidade, freqiiéncia, dominancia, valor de cobertura e valor de importancia.
Para a analise dos dados, a similaridade entre as espécies foi comparada pelo indice de Jaccard, a matriz de similaridade floristica foi utilizada para analise de
agrupamento e geragdo de dendrogramas. As espécies floristicas inventariadas totalizaram 280 individuos e a familia que apresentou maior representatividade foi
a Euphorbiaceae. Observou-se que a area estudada esta em processo de sucessdo ecoldgica, devido as pressoes fisicas dos moradores do entorno, com exploragdo
de recursos naturais de forma descontrolada causando, desmatamento, queimadas, entre outros. Verifica-se que os inventarios floristicos sdo de grande
importancia para o monitoramento da biodiversidade, assim como para a elaboragdo de metas de manejo ambiental eficiente e servem como ferramenta para a
conservagdo das espécies da Caatinga.

Palavras-chave: Levantamento Fitossocioldgico; Biodiversidade; Vegetagdo Xerofila.
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Spatial distribution of caatinga plants in the environment of a thermelectric
CERQUEIRA, J. S.; ALBUQUERQUE, H. N.; SOUSA, F. A. S.

INTRODUCCION

The Northeast region of Brazil covers an area equivalent to 18% of the national territory. Since the
beginning of colonization its occupation has been subjected to uncontrolled and illogical deforestation.
Initially, the Mata Atlantica was suppressed for the implantation of cane plantations on the coast and, with
the implantation of extensive cattle raising and expansion of agriculture, new areas were sought in the
interior, where a great part of the Caatinga biome was destroyed and changed (BESSA et al., 2011).

The Caatinga can be characterized as having a vegetation of the xerophilous type, of the Brazilian
semi - arid regions, specifically, found on the shallow and slightly permeable soils of the crystalline
outcroppings, widely distributed in the region. Thus, the northeastern wilderness should be considered as
part of the caatingas, as a hypoxerophilic variant of the communities found to the west of them (OLIVEIRA et
al., 2003).

High deforestation in the Caatinga Biome has led to desertification processes in several areas, thus
altering the biota, microclimate and soils, and it is essential to develop research techniques capable of
incorporating information that identifies the state of natural resources, pointing out their relationships and
actions to be taken for an efficient intervention that will lead to the recovery and sustainable use of soils and
vegetation in this environment (SOUZA et al., 2015).

Other anthropogenic effects such as air pollution damage significantly affect semiarid flora. Plants
are beings that respond faster to this type of pollution, which are useful for establishing the first air
pollutants, determining the geographic distribution of pollutants, estimating the concentration of pollutants
and making it possible to identify the different atmospheric pollutants, depending on the variety of the plants
affected, making them excellent bioindicators (CEN, 2015; MORAES et al., 2011).

Environmental factors such as soil, geographic aspect and temperature, in addition to precipitation,
play an important role in the persistence of plants and, consequently, contribute to the biological diversity
of a particular location. The composition, structure and vegetative functions of the surrounding species are
also very critical ecological attributes, indicating large variations in response to the environment. It is also
observed that the formation of clearings and rings in plants, make up a specific pattern as an environmental
response (light, temperature, drought, soil properties, wind direction and / or anthropogenic causes)
(TARDIEU, 2013).

Vegetation is of great environmental importance because it controls air pollution and erosion.
Besides protecting slopes from landslides it is essential for the feeding, sheltering, nesting and breeding of
animals. Among the factors responsible for the degradation of forest areas are the exploitation of
unsustainable forest products, overgrazing, fires and pollution. As a result, forest cover in most tropical
countries has declined at an alarming rate in recent decades (PATRA et al., 2015).

Hence the need for biodiversity conservation to have gained widespread acceptance across much of
the planet due to overcoming the conflict between the preservation and use of nature, which advocates for

the importance of current protection in the name of potential benefit. This acceptance gains strength as
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science discovers new uses for plants and animals hitherto uninteresting and as the areas where these
species occur have been altered (GIULIETTI et al., 2004). In this context, the objective of this work was to
identify the floristic species around a thermoelectric plant located in the semiarid Paraiba region, in addition

to diagnosing the ecological integrity of the arboreal remnants of this area.

MATERIALS AND METHODS
Location and characterization of the study area

The study was carried out in an area with tree / shrub physiognomy, presenting floristic remnants of
the semiarid region, located in the surroundings of the Borborema Energética S.A Thermoelectric Plant. An
area of 20.1ha was used in this study (Figure 1), plots being randomly chosen in relation to the distances of
100, 200, 300, 400, 500 and 1000m. The area has flat relief and, average altitude of 487m, and the soils are
shallow and stony, predominantly of the types panosols and vertisols. Therefore, the vegetation is
characterized as a hypoxerophilic caatinga, typical of the Brazilian semiarid region, which presents traces of

vegetation from the Caatinga/Mata Atlantica ecotone (SANTOS et al., 2006).
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Figure 1: Location of floristic study area with elevation points.
Flora survey

The research was carried out from January to December 2016 and for the Phytosociological Survey
(LF), sampling of the shrub-tree component was performed according to the method adopted by Muller-
Dombois et al. (1974) and Rodal (2006), through the location of 6 contiguous plots of 10m x 10m, in each

area. Geoprocessing tools used were ArcMap 10.1 (2011) and GPS. Sampling points were pre-defined, where
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it was sought to inventory the sites that could present greater arboreal representativeness, thus avoiding
clearings and the edges of the study area.

As a technique for measuring floristic species, dendrometry was used to determine the volume of
species most efficiently (OLIVEIRA, 2014). To measure plant height, the range finder can be used. However,
in the absence of one, it is possible to use graduated rods or embedded PVC pipes (MORO et al., 2011). In
this way, the height of the plants was identified through PVC rods of 2m height, fitted and placed close to
the plant to be measured. The PVC pipes also received a marking every 10, 25 or 50 cm to detail the height
of the plants. The floristic list was organized according to the APG IV System (2016) and the list of authors of
species, according to Brummitt et al. (1992).

The processing of phytosociological data was carried out using Mata Nativa 4.0 software (CIENTEC,
2016). As research material, we used pachymeter, tape measure, PVC pipe, annotation block, GPS Garmin
Gpsmap 62sc 5mp camera, semi-professional Canon powershot SX60HS 16.1MP LCD 3.0 digital camera,
optical zoom 65x, microcomputer, computer network and peripherals and software (Excel 2016, ArcMap
2011, licensed to the Laboratory of Digital Cartography, Geoprocessing and Remote Sensing - CADIGEOS, of
the graduate courses of the Humanities Center of the Federal University of Campina Grande - UFCG).

The similarity between species was also compared by the Jaccard index, which expresses the
similarity between environments, based on the number of common species. The resulting floristic similarity
matrix was used for group analysis by the unweighted arithmetic means (UPGMA) method and by the

generation of a dendrogram (SNEATH et al., 1973).

Floristic and structural composition

The identification of the floristic species in the study area was standardized according to the diameter
at breast height (CAP), height and number of tillers. The vegetation structure was evaluated through basal
area, density, frequency, dominance, cover value and importance value (BROWN-BLANQUET, 1979; MULLER-
DOMBOIS et al., 1974; KENT et al., 1999).

RESULTS

In the area surveyed, it was verified that the floristic species, totaled 280 individuals, distributed in
17 families and 23 different species. The family that had the highest representation was Euphorbiaceae (n=4)
and species that had only one representative were, Jatropha curcas, Tabebuia aurea, Clitorea ternatea,
Capparis flexuosa L., Libidibia ferrous, Pisonia tomentosa, Schinopsis brasiliensis and Ceiba glaziovii. Thus, it
is evident that the sample area presented a diversified number of families and a small number of individuals
per plot.

In table 1, it is shown that the occurrence of greater richness was Combretum glaucocarpum (N=61).
The species that had the greatest diversity was the Croton sonderianus, with specimens in all plots. It was
followed consecutively by the species Aspidosperma pyrifolium, Mimosa Tenuiflora and Piptdenia stipulacea,

all found in 5 plots. It was also observed that the species Jatropha curcas, Tabebuia aurea, Clitorea ternatea,
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Capparis flexuosa L., Libidibia férrea, Pisonia tomentosa, Schinopsis brasiliensis, and Ceiba glaziovii occurred

in only one of the plots and had a single representative (N=1).

Table 1: List of floristic species represented by richness, percentage and distribution in plots.

Code Scientific name N % Parcels

1 Croton sonderianus 50 17.86 1,2,3,4,5,6
2 Aspidosperma pyrifolium 44 15.71 1,2,3,4,5
3 Mimosa tenuiflora Wild 32 11.43 1,2,4,5,6
4 Piptdenia stipulacea Benth 23 7.5 1,2,3,4,5
5 Poincianella pyramidalis Tul. 12 4.29 2,3,4,5

6 Uncaria tomentosa 5 1.79 1,2,3

7 Combretum glaucocarpum 61 21.78 2,3,4

8 Bauhinia forficata Linn 25 8.93 2,4,5

9 Acacia glomerosa Benth 2 0.71 2,3

10 Capparis yco 3 1.07 2,4

11 Manihot pseudoglaziovii 4 1.43 4,5

12 Jatropha curcas 1 1.07 1

13 Croton heliotropiifolius 3 1.07 1

14 Tabebuia aurea 1 0.36 2

15 Clitorea ternatea 1 0.36 2

16 Capparis flexuosa L. 1 0.36 2

17 Libidibia ferrea 1 0.36 2

18 Pisonia tomentosa 1 0.36 3

19 Commiphora leptophloeos 3 1.07 3

20 Schinopsis brasiliensis 1 0.36 4

21 Eugenia pyriformis var. uvalha 2 0.71 5

22 Ceiba glaziovii 1 0.36 5

23 Ziziphus joazeiro 3 1.07 6

Legend: N = richness; % = percentage of richness; Parcels = Diversity.

In relation to Jaccard's similarity indices (Table 2), the variation was 0.17 (Jatropha curcas, Croton
heliotropiifolius, Tabebuia aurea, Clitorea ternatea, Capparis flexuosa L., Libidibia férrea, Pisonia tomentosa,
Commiphora leptophloeos, Schinopsis brasiliensis, Eugenia pyriformis var. uvala, Ceiba glaziovii, Ziziphus
joazeiro) to 0.83 (Mimosa Tenuiflora Wild).

In this sense, the similarity analyzed among the species studied can be considered low, except species
4 and 1, with similarity (Jac=83%), followed by species 4 and 2, 4 and 3, 5 and 4 (Jac=80%); 5 and 3, 6 and 2,
7 and 5, 8 and 5 (Jac=75%);2and 1,3and 1,5and 1,9and 6,9 and 7,10 and 7, 10 and 8, 11 and 8 (Jac=67%);
and3and 2,5and 2,7 and 4, 8 and 4 (Jac=60%).

According to the data of figure 2, using the similarity index of Jaccard (Jac), the dendrogram was
obtained for the sample species, through the formation of two distinct groups, with similarity cut around 0.5
of the Jaccard scale. This value of similarity was considered very low, since the Jaccard scale varies between

the total dissimilarity ‘0’ zero and the maximum similarity ‘1’ one.

Table 2: Matrix of floristic similarity (Jaccard) of the species present in the study area.

Es 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
06 06 08 06 05 05 05 03 03 03 01 01 01 01 01 01 01 01 01 01 01 01
7 7 3 7 0 0 0 3 3 3 7 7 7 7 7 7 7 7 7 7 7 7
2 06 08 06 07 04 04 05 02 02 03 03 03 03 03 03 03 03 00 03 03 0.0
- 0 0 0 5 0 0 0 0 0 3 3 3 3 3 3 3 3 0 3 3 0
3 08 07 04 04 07 02 04 05 02 02 02 02 02 02 00 00 02 02 02 00
- - 0 5 0 0 5 0 0 0 5 5 5 5 5 5 0 0 5 5 5 0
08 06 06 06 04 04 04 02 02 02 02 02 02 02 02 02 02 02 00
4 - - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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04 07 07 05 05 05 00 00 02 02 02 02 02 02 02 02 02 00

5 - - - - 0 5 5 0 0 O O O 5 5 5 5 5 5 5 5 5§ 0
05 02 06 02 00 03 03 03 03 03 03 03 03 0.0 00 0.0 00

6 - - - - - 0 0O 7 5 0 3 3 3 3 3 3 3 3 0 0 0 O
05 06 06 02 00 00 03 03 03 03 03 03 03 00 00 00

7 - - - .- - - o0 7 7 5 0 O 3 3 3 3 3 3 3 o0 0 O
02 06 06 00 00 03 03 03 03 00 00 03 03 0.3 00

8 - - - - - .- . 5 7 7 0 0O 3 3 3 3 0 0 3 3 3 o0
03 00 00 00 05 05 05 05 05 05 00 00 00 0.0

9 - - .- . . . . . 3 0 0 O O O O O O O O0 o O0 o
03 00 00 10 10 1.0 1.0 00 00 1.0 00 0.0 0.0

0 - - - - - - - - - 3 0 O 0 O O O O O 0O o O0 O
00 00 00 00 00 00 00 00 10 1.0 1.0 0.0

1 - - - - - - - - - - 0 0O 0 O 0 O 0 O 0 o O0 o
1.0 00 00 00 00 00 00 00 00 00 0.0

2 - - - - - - - - - - - 0 0 O O O 0O O 0 o0 O0 O
1.0 00 00 00 0.0 00 0.0 00 0.0 0.0

13 - - - - - - - - - - - - 0O 0 0O O O O O o0 O0 O
10 1.0 10 0.0 00 0.0 00 0.0 0.0

4 - - - - - - - - - - - - - 0 0 O 0 O O O O0 O
1.0 1.0 00 0.0 00 0.0 0.0 0.0

s - - - - - - - - - - - - - - 0 0 0 O 0 O O0 O
1.0 0.0 00 0.0 00 0.0 0.0

6 - - - - - - - < - < - < - - - 0 0 O 0 O O0 O
0.0 00 0.0 00 0.0 0.0

7 - - - - - - - - - - - < - < - - 0 0 0 0O 0 O
1.0 0.0 0.0 0.0 0.0

8 - - - - - - - - - - - < - - - < - 0 0 0 0 O
0.0 00 0.0 0.0

9 - - - - - - - - - - - - - 4 - < - - 0 0 0 O
0.0 0.0 0.0

20 - - - - - - - - - - - < - < - < - - - 0 0 o0
1.0 0.0

2 o B o
0.0

72 o

Note: The floristic species are represented by arabic numbers. 1 = Croton sonderianus; 2 = Aspidosperma pyrifolium; 3 = Mimosa
tenuiflora Wild; 4 = Piptdenia stipulacea Benth; 5 = Poincianella pyramidalis Tul.; 6 = Uncaria tomentosa; 7 = Combretum
glaucocarpum; 8 = Bauhinia forficata Linn; 9 = Acacia glomerosa Benth; 10 = Capparis yco; 11 = Manihot pseudoglaziovii; 12 = Jatropha
curcas; 13 = Croton heliotropiifolius; 14 = Tabebuia aurea; 15 = Clitorea ternatea; 16 = Capparis flexuosa L.; 17 = Libidibia férrea; 18 =
Pisonia tomentosa; 19 = Commiphora leptophloeos; 20 = Schinopsis brasiliensis; 21 = Eugenia pyriformis var. uvalha; 22 = Ceiba
glaziovii; 23 = Ziziphus joazeiro.

Regarding the phytosociological parameters of floristic remnants (Table 3), it was observed that the
species Aspidosperma pyrifolium, Combretum glaucocarpum and Piptdenia stipulacea Benth, respectively,
accounted for the largest basal area (AB), with 67.02% of the total basal area sampled. In relation to the
highest absolute density (DA) and relative density (DR), the species Combretum glaucocarpum (1066.66
individuals / ha and 21.78%), Croton sonderianus (833.33 individuals / ha and 17.86%) and Aspidosperma
pyrifolium (733.33 individuals / ha and 15.71%).

For the absolute and relative frequency values, the species with the highest percentage were Croton
sonderianus (100% and 10.91%), Mimosa Tenuiflora Wild (100% and 10.91%), Piptdenia stipulacea Benth
(83.33% and 9.09%) and Aspidosperma pyrifolium (83.33% and 9.09%). In the analysis of absolute dominance
(DoA) and relative dominance (DoR), Aspidosperma pyrifolium was the most expressive species (0.578 AB /
ha and 36.82%). The percentage of the coverage value (VC%) and the percentage of importance value (VI%)
followed the same order, Aspidosperma pyrifolium and Combretum glaucocarpum. The species Combretum

glaucocarpum, despite being the first in density, came in second place in importance value.
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Figure 2: Dendrogram generated from the similarity index of Jaccard among the floristic species of the study area.

Note: The floristic species are represented by the initials. Lf = Libidibia férrea; Ct = Clitorea ternatea; CfL = Capparis flexuosa L.; PpT = Piptdenia
stipulacea Benth; Ta = Tabebuia aurea; Cy = Capparis yco; Ut = Uncaria tomentosa; AgB = Acacia glomerosa Benth; Cs = Croton sonderianus; MtW =
Mimosa tenuiflora Wild; Ap = Aspidosperma pyrifolium; BfL = Bauhinia forficata Linn; PsB = Poincianella pyramidalis Tul.; Cg = Ceiba glaziovii; Cg_1=
Combretum glaucocarpum; Mp = Manihot pseudoglaziovii; Epvu = Eugenia pyriformis var. uvalha; Jc = Jatropha curcas; Ch = Croton heliotropiifolius;

Pt = Pisonia tomentosa; Cl = Commiphora leptophloeos; Sb = Schinopsis brasiliensis; Zj = Ziziphus joazeiro.

<=
(=)

It should be noted that the same species (Mimosa Tenuiflora Wild) had the highest value: mean total
height (HT), with the mean height = 4.32m; standard deviation of total height (8.04), and higher mean
circumference at breast height (CAP). The values of the total height (HT) variance were more expressive for
the species Piptdenia stipulacea Benth (3.48 m) and the variance of the circumference at breast height (CAP)
was higher in the species Poincianella pyramidalis Tul. (37.74cm). This discrepancy in the circumference is
justifiable, because there are species of different senescences in the study area, because the catingueira is a
species that in the adult phase can reach more than 10m in height and diameter of up to 50cm.

In relation to the Shannon-Weaver Diversity Index, there was variation in the plots, between 0.9 and
2.31, with larger diversity in plot 2, pointing to low diversity. The confidence interval of the Shannon-Weaver
index, which ranged from 2.25 to 3.18, was also calculated by the Jackknife method. The Simpson's
dominance index (C) calculated in this study was also low (C=0.57) and, far below (C=1), thus demonstrating

a low diversity in plot 6.

Table 3: Phytosociological parameters of floristic remnants around Borborema Energética S.A.

 Tocentiicrame [N |5 [o& [on [ra [ |20 |22 [VC VI TAverss [Varnc [oemv. T average [ Varance
1 | Croton sonderianus | 50 | 6 850 gzs ;; 100 ;2 290 3'6 6131‘7 zlé 3.56 1.44 1.2 3.52 1.12

2 %ZZOSG tenuiflora | 55 | g 8'50 333 ‘11; 100 ;2' 2'50 2'4 8.43 2'2 1067 | 178 8.04 1495 |139

3 gf;gf”m stipulacea | 4 | ¢ 2'0 350 |75 §3‘3 g‘o 2'51 ;g 9.01 Z‘O 443 |348 |187 5.87 26.14
4 | Jatropha curcas 3 |1|0 6136.6 (6).3 ;6'6 ;'8 810 g.o 0.22 (53'7 1.8 0 1.8 3.1 0

5 ,’:;Z_J’;Z‘,’Z::rm“ 445 2'50 ;gs ;i 23‘3 g‘o 3;’ ZS' 56‘2 ;2‘ 483 [131 |114 7.63 41.9

6 Uncaria tomentosa |5 |3 820 §3'3 ;'7 50 3'4 (2)90 2'8 1.81 3'0 5.16 2.6 1.61 6.22 6.04

/ ;:I)izot:opi/folius 3110 >0 ;.0 ;6‘6 ;8 840 2.2 0.65 411‘0 24 0 0 3 0

8 Tabebuia aurea 1 ]1|0 6136.6 (6).3 ;6'6 ;'8 820 (3)'1 0.25 (73'7 4 0 4 4 0

9 Capparis yco 3 |12|0 50 ;'0 33'3 2‘6 810 8'0 0.58 | 1.6 |1.33 1.61 1.27 1.67 1.33
10 Z‘r’#"n"" forficata | ¢ | 5 8'50 ‘6‘26' 2’9 50 3'4 g'zo 2'2 7.07 g.s 4.42 0.26 0.51 4.6 3.77
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11 ;Z’ngié‘r’zlm 613 cl)éo .160616 ;13 36‘6 ;‘2 03 (1)2' io“‘ ég‘ 624 |081 |09 8.63 9.45
12 | Clitorea ternatea 11]1|0 26.6 (6).3 ;6'6 ;'8 810 g.o 0.22 (53'7 4.5 0 4.5 3 0
13 Z ;;Z;’:Z:/l:Tul 124 8;3 200 3'2 56'6 ;'2 2’11 2'0 6.65 2'8 504 |048  |0.69 7.37 37.74
14 | Capparis flexuosaL |1 [1]|0 26'6 2'3 ;6'6 ;‘8 810 2'0 0.2 2‘7 3.5 0 3.5 2 0
15 gzzg"a glomerosa 2 1a2lo 33.3 ;).7 33.3 2.6 860 ;).4 056 ;.5 5 ) 141 475 313
16 | Libidibia ferrea 1 [1]0 26‘6 2'3 ;6‘6 ;‘8 8'20 c3).1 0.25 3‘7 55 0 55 4 0
17 | Pisonia tomentosa 1]1|0 26'6 2'3 ;6'6 ;'8 860 2'3 0.36 2'8 5.5 0 5.5 6.5 0
18 2‘;’;’0';;1’72:;? 3|1 8'20 50 ;'0 ;6‘6 ;‘8 2'60 ;'6 1.35 1‘5 5 3 173 7.2 18.72
19 xzzg;;laziovﬁ 4 |2 8'10 26'6 ;'4 33'3 2'6 (1);10 g.s 115 ;'9 488 |073 |08 5 1.33
A Ol )l O O O R
21 i’gexs/h;’w"]{""nk 2 [1]0 33'3 (1)'7 ;6'6 ;'8 8'60 g.s 0.55 3'9 425 |013  |o03s 45 45
22 | Ceiba glaziovii 1 [1]0 26‘6 2'3 ;6‘6 ;‘8 8'10 g.o 0.22 2‘7 4 0 4 3 0
23 | Ziziphus joazeiro 3 |1 810 50 i.O ;6'6 ;'8 (1)'0 (3)'6 0.85 ;'1 4 0 0 5 0
*%% Total 58 6 8'40 f‘66666 100 2;6‘ 100 ;15 100 (100 100 |432 |111  |2.21 4.98 137.1

Legend: N = Number of trees; U =Number of sample units in which the species occurs; AB = Basal area; DA = Absolute Density (N/ha);
DR = Relative Density; FA = Absolute Frequency; FR = Relative Frequency; Doa = Absolute Dominance (AB / ha); DoR = Relative
Dominance; VC(%) = Percentage of Coverage Amount; VI = Value of Importance; VI(%) = Percentage of Importance Value; HT = Total
Height (m); CAP = Circumference at Breast Height (cm).

Regarding the Pielou equation value (J), the result was 0.76, indicating that 76% of theoretical
maximum diversity was obtained by means of the sampling performed. For the Jentsch Coefficient of Mixing
(QM), the ratio 1:12.1 was found, indicating an average of 12 individuals for each species sampled. Therefore,
the low diversity is ratified for the population presented, because the value of QM was far from the value 1.

In this sense, it is verified that the low floristic diversity of the caatinga is generally linked to the
natural limitations of the region, such as shallow soils, semi - aridity and marked anthropization, culminating
in the predominance of a few generalist taxa and in the heterogeneous distribution of abundance of

individuals, with a marked presence of primary and secondary succession plants.

DISCUSSION

The area under study is in the process of ecological succession, due to the physical pressure of the
surrounding residents, who exploit the natural resources of the area in an uncontrolled way, thus causing
deforestation, burning, presence of clearings, and a consequent reduction of local biodiversity. As for the
number of families recorded in the study, the data are similar to the data of Pereira Junior et al. (2014). In
the 30-hectare area, 16 families were identified, with Fabaceae (n=12), Anacardiaceae and Euphorbiaceae,
both with 4 representatives.

The higher number of individuals of the species Combretum glaucocarpum recorded in plots 2, 3, 4
is justifiable, because these plots are located within the vegetative remnants that make up the study area.
The occurrence of this vegetation is common in the semiarid areas of the Brazilian Northeast, because it is
characterized as arboreal caatinga and, as an adult, can reach up to about 12 meters. The greater diversity
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of Croton sonderianus is also attributed to it being an area modified by anthropic actions, and this plant is
present in the initial or intermediate stages of ecological succession and natural regeneration.

It is also worth noting that the low diversity of the studied area is a characteristic feature of the
caatinga biome, when compared to other physiognomies, mainly of other Brazilian biomes, since this
situation is made possible by being more exposed to the anthropic disturbances. With this, further damaging
the ecological integrity of the region, which mainly affects biodiversity and people's quality of life.

On the Jaccard index, which is widely used to compare floristic species and to determine the similarity
of plots in terms of species composition, it was found that the similarity is maximal when the value is equal
to one, and, non-existent, when it is zero. For indexes above 0.5, similarity is high (FERREIRA JUNIOR et al.,
2008). As for similarity, our data differ from Rabbani et al. (2012), because, using the same methodological
procedure, in 18 varieties of Genipa americana L, in an area of riparian forest in the Lower Course of the Sao
Francisco Sergipano River, (G1 and G12, G8 and G2, G7 and G5, G7 and G5, G7 and G8, G9 and G8, and G11
and G10).

Comparing the density indices, which are important factors to be considered in forest inventories,
Araujo et al. (2012), in a study in the Paraiba caatinga, municipality of Santa Luzia-PB, registered high
expressiveness for density values in the species Mimosa hostilis, with 79.18% and, Cnidoscolus phyllacanthus
with 14.52%, totaling 93.70% of the total value of relative density, thus confirming a high degree of
degradation in that area, since these species generally stand out in the initial and secondary occupation of
degraded areas.

Atrend similar to these results is followed in the phytosociological records by Marangon et al. (2013),
in an area of Cariri Paraiba, where the species with the highest relative density were Croton rhamnifolius
(27.12%), Poincianella bracteosa (24.06%), Mimosa ophtalmocentra (11.11%) and Manihot cartagenas
subsp. glaziovii (9.58%), which contributed more than 70% in relation to this parameter in the study area.
Given this, few species are observed, as in other studies in different caatinga physiognomies, demonstrating
more than half of the importance related to the study area, such as Bessa et al. (2011), Calixto Junior et al.
(2014), Guedes et al. (2012) and Leitdo et al. (2014).

Confronting the results of this research regarding the richness and diversity indexes estimated by the
Shannon index (H') for the study area, the data of Guedes et al. (2012) were similar in a study carried out
with a forest reserve at Fazenda Tamandud, Santa Terezinha, Paraiba, Brazil, where the values of 2.54, for
the Shannon index (H'), 0.96 for Simpson's dominance (C) and 0.82 for Pielou equitability (J) were obtained.

The results of Alves Junior et al. (2013), also show similarity to this study, where a forest inventory
was carried out in caatinga vegetation, at Fazenda Itapemirim, in the municipality of Floresta-PE, cataloging
15 botanical species, totaling 208 individuals, presenting Shannon-Weaver diversity index (H'), with a value
of 1.91, Pielou uniformity index of 0.705, Simpson's dominance index of 0.771, and Jentsch Mixing Coefficient

(QM) equal to 0.072.
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CONCLUSIONS

It was observed that the families Euphorbiaceae and Fabaceae were the most representative of
arboreal shrub species, which confirms the trend of other studies related to the Brazilian semiarid regions.
The species Croton sonderianus and Mimosa tenuiflora Wild were recorded in the majority of the plots and
presented high numbers of individuals in relation to the other cataloged species and were registered
principally at the edges of the vegetation remnants inventoried. It was also verified that all diversity
verification indexes had low values, in addition to the species that also had low richness.

Regarding the ecological integrity of the arboreal remnants of the Thermoelectric Borborema
Energética SA, there are indications of degradation, anthropization and / or recovery of this area, which has
already been altered and is in the process of recovering the original structure. Also, the fact that the studied
floristic composition presents low values regarding height and circumference can be attributed to the low
age of the shrub tree species. Thus, floristic inventories are of great importance to monitor biodiversity, as

well as to set goals and establish efficient environmental management actions, serving as a tool for the

conservation of caatinga species and as a benchmark for comparison with future inventories.
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