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Abstract

The Caatinga (dryland) vegetation of northeastern Brazil has become highly anthropized while still poorly studied,
with little research evaluating its potential for natural regeneration. This study sought to compare the compositions and
structures of the shrub-arboreal components of two Caatinga areas with different histories of anthropic disturbance
in the Negreiros National Forest, Pernambuco State, Brazil. Twelve 4 x 50 m plots were established in each area,
sampling all individuals > 1 m tall with stem diameters at ground level > 3 cm. A total of 34 species were sampled.
The two areas had very distinct structures, with different dominant species: Croton blanchetianus, Poincianella
pyramidalis, and Croton sp. in the conserved area; and Cnidoscolus quercifolius and Aspidosperma pyrifolium in
the anthropogenically impacted area. The presence of cattle grazing appears to be negatively interfering with the
recuperation of the anthropized area, which continues as a phytophysiognomically open site more than 30 years

after discontinuing agricultural activities.
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1. INTRODUCTION AND OBJECTIVES

Tropical dry forests (TDFs) are among the most threatened
but least-studied forest ecosystems in the world (e.g., Miles
et al,, 2006; Sunderland et al., 2015). They can be characterized
as forest formations in tropical regions experiencing summer
rains, low annual precipitation levels (500-1,500 mm), and strong
seasonality in terms of rainfall distribution (5-8 dry months)
(Sunderland etal., 2015). In response to those climatic conditions,
TDFs have similar structures and physiognomies (Miles et al.,
2006), including high percentages of deciduous species in their
shrub-arboreal components (Apgaua et al., 2014; DryFlor, 2016).

In the first decade of the present century, TDF remnants
were estimated to cover 1,048,700 km? globally, with slightly
more than half of that area in South America. In general,
those remnant areas are threatened by climate change,
fragmentation, fire, conversion to agricultural lands, and/or
human demographic pressures (Miles et al., 2006). Research
priorities designed to subsidize global, regional, and national
policies related to TDFs include inventories to evaluate their
floristics and biogeographies (Sunderland et al., 2015).

The largest continuous areas of TDFs in Brazil are found in
the Brazilian Caatinga biome (DryFlor, 2016) that covers all of
the northeastern states of that country, as well as the northern
portion of Minas Gerais State. The biome covers approximately
844,000 km? under the influence of a generally semiarid climate
(IBGE, 2004), within a predominantly woody and xerophilic
vegetation of deciduous shrubs and small trees that are generally
spiny; together with the presence of succulent cacti and a seasonal
herbaceous stratum (Apgaua et al., 2014; Pereira Filho et al,
2010). Onlocal scales, the shrub-arboreal components generally
show low richness, with very few numerically and/or structurally
preponderant species (see Moro et al., 2015 and references).

Contrary to the common view of Caatinga biome, it
demonstrates great heterogeneity of biotic and abiotic factors
throughout its distribution (Velloso et al., 2002); its biota is
rich in species and endemism, although it is one of the most
degraded Brazilian biomes due to anthropic impacts (Silva
et al., 2003). Its flora, for example, includes 4,659 species of
seed plants, with 913 (19.6%) endemic taxa (Zappi et al., 2015).

According to Leal et al. (2005), the main threats to the
conservation of the Caatinga region are related to its dense
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human occupation (more than 25 million people; ~15% of
Brazil’s population at the beginning of the 21st century). Its
rural populations are extremely poor and many common
activities are unsustainable, such as wood harvesting,
hunting, slash and burn agriculture, and deforestation to
create pasture for cattle and goats - all of which intensify
desertification processes and threaten regional biodiversity.
According to the Brazilian Forest Service (Ibama, [2018?]),
fully 46% of the Caatinga vegetation had been impacted by
2009. Additionally, Guedes et al. (2012) pointed out that even
areas considered well-conserved show signs of past use; only
1.3% of the biome is currently included in full-protection
legal conservation areas (MMA, [20187]).

Although the Caatinga vegetation is still poorly studied,
the numbers of floristic — phytosociological inventories have
greatly increased in recent decades (see Moro et al., 2015).
Few studies, however, have compared (at local scales)
conserved areas with regenerating sites impacted by
different anthropic disturbances (e.g., Andrade et al., 2005;
Madeira et al., 2009; Pereira et al., 2003; Silva et al., 2012) —
studies that would allow the quantification of the observed
differences in their vegetation compositions and structures
and evaluations of their natural regeneration capacities. That
type of information would be of strategic importance to the
highly threatened and disturbed Caatinga biome. At a global
scale, for example, different properties related to structure
and diversity of TDFs show potential for recuperation after
severe anthropic disturbances on timescales stretching to
decades (Pulla et al., 2015).

As such, the present study sought to compare the floristic
composition and structure of the shrub-arboreal component
of a well-conserved Caatinga site to another area that has
been recuperating from previous farming, both within the
Negreiros National Forest, Pernambuco State, Brazil.

2. MATERIALS AND METHODS
2.1. Study area

The present study was conducted in the Negreiros National
Forest - NNF (Figure 1) administrated by the Brazilian
National Park Service - ICMBio. The NNF is located within
the semiarid region of Pernambuco State, Brazil, in the
municipalities of Serrita and Parnamirim (7° 57’ - 8° 0’ S;
39° 22’ - 39° 29’ W); it was created by Federal Decree on
October 11, 2007. The NNF occupies approximately 3,000
hectares within the Caatinga biome (ICMBio, [20177])
between the Northern and Meridian Sertaneja Depressions

(Velloso et al., 2002). The local climate is hot, with rainfall
concentrated between December and April (annual mean of
622 mm) and an annual mean temperature of 24.3 °C (type
BSh by the Koppen classification) (Climate-Data, [2017?]).
The NNF comprises two very distinct phytophysiognomies:
a conserved, closed shrub-arboreal Caatinga with no apparent
intense use of its forest resources in the last 30 years; and a
more open and anthropogenically impacted shrub-arboreal
Caatinga formation. Approximately 40 years ago (according to
local residents), the latter area was cut and burned extensively
to form small agricultural plots (e.g., cultivating tomatoes).
Historic Google Earth images suggest that those activities
had already been abandoned in the mid-1980s, although the
area was then used as otherwise unimproved (natural) pasture
for cattle (up to 4,000 heads). The conserved site was rarely
used for grazing purposes. The original regional vegetation
is classified as Forested Savanna-Steppe (IBGE, 2012), with
highly branched, low trees and shrubs, generally with thorns
or spines, that are completely deciduous in the dry season.

2.2. Vegetation surveys

The vegetation survey employed a plot methodology
(Mueller-Dombois & Ellenberg, 1974), with a total of twenty-
four 4 x 50 m plots: 12 plots in the closed shrub-arboreal
phytophysiognomy (area 1: considered here as “conserved”),
and 12 plots in the open shrub-arboreal phytophysiognomy
(area 2: “anthropized”). Those phytophysiognomies were
identified during field excursions and analyses of Google
Earth images. The distribution of the plots in area 1 used an
intermittent watercourse as a reference axis, dividing it into
100 m sections and then randomly choosing plot areas on either
bank (right or left). The plots were installed 30 m from the
intermittent watercourse to avoid any direct influences from
it. The plots were established with east-west orientations. Area
2 was established similarly, except that a dirt road was used
as the reference axis (Figure 1). The plots were established at
elevations between 420 and 460 m a.s.1. The surveys included
all live woody plants (except lianas) with heights > 1 m and
stem diameters at ground level > 3 cm (Rodal et al., 2013).
The plants were pre-identified in the field and measured
(heights and diameters). Fertile (or sterile) botanical material
was collected to confirm plant identifications (by specialists).
Testimony materials of the identified species were deposited
in the HVASF herbarium at the Universidade Federal do Vale
do Séo Francisco, and in the RB herbarium at the Instituto
de Pesquisas Jardim Botnico do Rio de Janeiro (JBR]). The
species names are based on JBRJ ([2017?]).
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Figure 1. GeoEye image of the Negreiros National Forest, Pernambuco State, Brazil, showing the locations of the sampling plots established
in the two Caatinga phytophysiognomies. Plots 1 to 12: conserved area; plots 13 to 24: anthropized area.

2.3. Data treatment

Evaluations of sampling sufficiency were performed based
on randomized species accumulation curves (Colwell &
Coddington, 1994) constructed using Estimates 9.1 software
(Colwell, [2017?]). Density, frequency, dominance and importance
value parameters were calculated for each species (Mueller-
Dombois & Ellenberg, 1974), and the Shannon diversity (H’)
and equitability (") indices were calculated for each area (natural
log) (Zar, 1996). Grouping analysis was also performed using the
24 plots, based on the numbers of individuals of each species,
employing Bray-Curtis distances and the Ward method for
dendrogram construction (Valentin, 2000). Those calculations
were performed using Fitopac 1.6 software (Shepherd, 2006).

Comparisons were made between the densities, basal areas,
and mean diameters of the shrub-arboreal components of
the two study areas using the t-test; the mean height values
did not conform to the assumption of homoscedasticity of
the variances and were compared using the Mann-Whitney
nonparametric test (Zar, 1996). Those calculations were
performed using Statistica 8.0 software (StatSoft, [20177?]).
The Shannon indices of the areas were also compared using
the t-test proposed by Hutcheson, according to Zar (1996).
Diameter class histograms were constructed to evaluate
the behaviors of the most numerous populations (species
comprising more than 50 individuals) in each area, according
to the methodology proposed by Spiegel (1970).
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3. RESULTS

The accumulation curves of the species in the two survey
areas demonstrated the tendency to stabilize (Figure 2),
indicating that our sampling efforts allowed a statistically
satisfactory characterization of the principal populations
in each area.
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Figure 2. Randomized accumulation curves of the shrub-arboreal
species (collection curves) in two Caatinga phytophysiognomies in
the Negreiros National Forest, Pernambuco State, Brazil. Squares:
area 1 (conserved); triangles: area 2 (anthropized).
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A total of 665 live individuals were sampled, representing
34 species, 30 genera, and 16 families (Table 1). A total of
413 individuals belonging to 23 species, 21 genera, and
11 families were found in area 1; while 252 individuals
belonging to 26 species, 23 genera, and 13 families were
found in area 2. Eight species were exclusive to area 1 and 11
species exclusive to area 2, while 15 species were common
to both areas. The most species-rich families in both areas
were Fabaceae (10 species total) and Euphorbiaceae (7).

In area 1, the species Croton blanchetianus (IV = 65.52),
Poincianella pyramidalis (59.92), and Croton sp. (37.95)

stood out for their importance — totaling ~75% of all
individuals sampled. In area 2, the most important
species were Cnidoscolus quercifolius (IV = 67.57) and
Aspidosperma pyrifolium (54.94), totaling ~58% of all
individuals sampled. Those data clearly demonstrate
that the two areas have very distinct phytosociological
structures, even 30+ years after discontinuing agricultural
activities in area 2. The dendrogram presented in Figure 3
demonstrates the formation of two groups of plots that
correspond to the two study areas, reinforcing the
differences between them.

Table 1. Phytosociological parameters of shrub-arboreal species in conserved (area 1) and anthropized (area 2) Caatinga sites in the

Negreiros National Forest, Pernambuco State, Brazil.

Family/species

Anacardiaceae

Myracrodruon urundeuva Allemao 7

Spondias tuberosa Arruda
Annonaceae

Annona leptopetala (R.E. Fr.) H. Rainer
Apocynaceae

Aspidosperma pyrifolium Mart. & Zucc. 2

Calotropis procera (Aiton) W.T. Aiton
Bignoniaceae

Handroanthus impetiginosus (Mart. ex DC.) Mattos
Bixaceae

Cochlospermum vitifolium (Willd.) Spreng.
Boraginaceae

Varronia leucocephala (Moric.) J.S. Mill. 1
Burseraceae

Commiphora leptophloeos (Mart.) ].B. Gillett 2
Cactaceae

Cereus jamacaru DC. 3

Pilosocereus gounellei (F.A.C. Weber) Byles &

Rowley
Capparaceae

Cynophalla hastata (Jacq.) J. Presl 9
Caricaceae

Jacaratia corumbensis Kuntze 1
Celastraceae

Fraunhofera multiflora Mart. 6
Euphorbiaceae

Cnidoscolus bahianus (Ule) Pax & K. Hoffm.

1.69
0.24

0.48

0.24

0.48

0.73

2.18

0.24

1.45

Cnidoscolus quercifolius Pohl

Croton blanchetianus Baill.

Croton sp.

Jatropha ribifolia (Pohl) Baill.

Manihot carthagenensis (Jacq.) Miill. Arg.
Sapium glandulosum (L.) Morong

165
67

0.97
39.95
16.22

0.24

1.21

7.87 10.61 20.17 1 0.4 1.22 1.82 3.44
1.12 3.71 5.08 1 0.4 1.22 17.75 19.37
1 0.4 1.22  0.21 1.83
.12 0.12 1.73 61 2421 12.2  18.54 54.94
1 0.4 1.22  0.07 1.68
2 0.79 1.22 1.78  3.79
2 0.79 244 034 3.57
1.12 0.14 1.51 1 0.4 1.22 0.08 1.69
2.25 1.81 4.54 5 1.98 6.1 10.97 19.05
225 054 351
1 0.4 1.22 049 2.11
6.74 0.89 9.81
1.12  0.04 1.41
4.49 2.4 8.34 5 198 366 0.89 6.53
11 437  7.32 1.61 13.3
3.37 0.6 4.94 85 33.73 14.63 19.21 67.57
13.48 12.09 65.52 20 794 976 207 19.77
10.11 11.62 37.95
1.12  0.04 1.4 3 1.19 3.66 0.12 497
4.49  0.68 6.39
13 5.16 6.1 517 16.43
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Family/species
Fabaceae
Amburana cearensis (Allemao) A.C. Sm. 1 0.24
Anadenanthera colubrina (Vell.) Brenan 5 1.21
Bauhinia cheilantha (Bong.) Steud. 8 1.94
Libidibia ferrea (Mart. ex Tul.) L.P. Queiroz
Mimosa tenuiflora (Willd.) Poir. 4 0.97
Mimosa sp. 25 6.05
Parapiptadenia zehntneri (Harms) M.P. Lima &
H.C. Lima 2 0.48
Piptadenia stipulacea (Benth.) Ducke 17 4.12
Poincianella pyramidalis (Tul.) L.P. Queiroz 76 18.4
Fabaceae sp.
Malvaceae
Pseudobombax marginatum (A. St.-Hil., Juss. &
Cambess.) A. Robyns
Rhamnaceae
Ziziphus joazeiro Mart. 1 0.24
Verbenaceae

Lippia origanoides Kunth

1.12 1.01 2.38 12 476 488 4.03 13.67
337 7.52 12.1 2 0.79 1.22 5.09 7.1
5.62 1.31 8.87

1 0.4 1.22 097  2.59
225 648 9.7 5 1.98 3.66 518 10.82

8.99 3.61 18.65 4 1.59 366 049 573
225 0.08 2.81

2.25 424 10.61 3 1.19 1.22 036  2.77
12.36  29.16 59.92 8 3.17  4.88 1.42  9.47
2 079 244 026 3.49

1 0.4 1.22 1.03  2.65

1.12 1.3 2.67

1 0.4 1.22  0.05 1.67

N: number of individuals surveyed; RD: relative density (%); RF: relative frequency (%); RDo: relative dominance (%); IV: importance value

The H’ values for areas 1 and 2 were 1.96 and 2.21, and
the J” values 0.63 and 0.68, respectively. The diversities
of the two areas were quite distinct, with the H’ value
of area 2 being significantly greater than that of area 1
(t=-2.412; p <0.01). There were also significant differences
between the two areas in terms of plant densities and

mean plant diameters, with greater density in area 1
(t=3.879; p <0.001) and greater mean stem diameters in
area 2 (t = —2.416; p = 0.024). There were no significant
differences between the basal areas (t = 0.562; p = 0.579)
or mean heights (Z = 1.472; p = 0.141) of the plants in
the two areas (Table 2).
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Figure 3. Dendrogram of the cluster analysis of the shrub-arboreal components in 24 plots implanted in two Caatinga phytophysiognomies
in the Negreiros National Forest, Pernambuco State, Brazil. Ward’s method. Plots 1 to 12: conserved area; plots 13 to 24: anthropized area.

Cophenetic correlation coefficient = 0.83.
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Table 2. Comparisons between the quantitative parameters of the
two Caatinga phytophysiognomies in the Negreiros National Forest,
Pernambuco State, Brazil. Area 1 (conserved); area 2 (anthropized).
Density, basal area, and mean diameter: t-test; diversity: Hutcheson
t-test; mean height: Mann-Whitney test; o = 0.05.

Mean +
Area Parameter Standard
deviation
1 ity 1,720.8 + 397.4
Density t=3.879 <0.001 1>2
2 (ind-ha') 1,050 + 448.2
1 11.4+52
Basal area £=0562 0579 1=2
2 (m%ha'') 9.7 +9.1
1 42403
Mean 7=1472 0.141 1=2
2 height (m) 3.9+0.5
1 Mean 7.3+£0.8
diameter t=-2416* 0.024* 1<2
5 8.6+ 1.7
(cm)
1 iversi 1.96 + 0.01
Diversity t=-2412 <001 1<2
2 (H) 221 +0.02

* Data square root transformed to conform to the assumption of homoscedasticity
of the variances.

The diameter distributions of the most abundant species
in area 1 (Croton blanchetianus, Poincianella pyramidalis,
and Croton sp.) and in area 2 (Cnidoscolus quercifolius and
Aspidosperma pyrifolium) had the same approximate inverted
T shape, with the largest numbers of individuals in the smaller
diameter classes and a general tendency of decreasing numbers
in larger diameter classes (Figure 4). That distribution indicates
the populations are stabilized, at least in terms of the minimum
inclusion criteria adopted, suggesting their — at least medium-
term — persistence in their respective areas.

4. DISCUSSION

On a global scale, TDFs demonstrate the capacity to
recuperate from severe disturbances such as cutting and
burning for agriculture, wood extraction, conversion to
pasture, or even storm damage or landslides, over time
periods up to various decades — depending on the nature
of the disturbance and the biological variable considered
(Pulla et al., 2015). According to Vieira & Scariot (2006),
those forests are composed of high proportions of species
with small, wind-dispersed seeds, well-developed abilities
to root-sprout after severe disturbances, relatively simple
structures, and low diversity — all of which provide them
with high potential for recuperation.

Research objectively comparing, on local scales, the shrub-
arboreal components of conserved Caatinga areas with those
having different disturbance histories has been relatively rare.
Pereira et al. (2003) compared four areas in the municipality of
Areia, in Paraiba State: one well-conserved site (little anthropic
intervention in the past 50 years); and three sites subjected to

different types and durations of use and recuperation: 1) selective
cutting of some trees 16 years before; 2) natural regeneration
for 30 years after 39 years of agricultural use; and 3) natural
regeneration for 20 years after 35 years of agricultural use, followed
by use as planted pasture for 15 years. Cattle had been allowed
to freely graze for most of the year in all three anthropogenically
impacted areas, but only very rarely in the conserved area. Those
authors reported differences in the numbers of species, their
densities, basal areas, mean diameters, and heights between the
well-conserved site and the three anthropized sites, as well as
differences between the three impacted areas themselves. There
was a general pattern of reductions of the measured biological
variables with increasing intensity of anthropic interference and
reductions of natural regeneration times. They also encountered
differences in floristic composition and phytosociological
structures, mainly in the area used for a longer period of time
(agriculture/planted pasture) and left to recuperate for a shorter
period of time (20 years) — with strong domination by Mimosa
tenuiflora (Willd.) Poir. The authors stressed that areas used
for agriculture and then abandoned could require decades to
reestablish their original states.

Madeira et al. (2009) compared the trees (DBH > 5 cm)
encountered in three different successional areas of Caatinga in
the municipality of Manga, in northern Minas Gerais State: 1)
an area of late recuperation, without any record of clearing in
the last 50 years; 2) an area in a medium state of recuperation,
which had been used for grazing for an undetermined amount
of time, but abandoned approximately 18 years earlier; and 3)
an area in an initial state of recuperation, which had been
used as pasture for at least 20 years but had been abandoned
six years before initiating the study (although it was still used
occasionally during that time for grazing). The pastures were
established by clear-cutting the original vegetation, and then
plowing and planting with exotic grasses; they were burned
every two years immediately before the rainy season. Those
authors noted increases in the heights, basal areas, densities,
and numbers of species as well as the complexity of the arboreal
component from the initial to the latest state of recuperation,
with changes in species dominance along the successional
gradient; the largest structural alterations occurred between
the initial and intermediate stages (Madeira et al., 2009).

The results reported here for the NNF, however, indicated
that (in terms of the variables examined) only the density
of the shrub-arboreal component in the anthropogenically
impacted area was smaller than in the conserved area, even
30+ years after abandoning agricultural activities in the former
site; the mean plant diameters and species diversity in the
anthropogenically impacted area were actually larger than
those observed in the conserved area, as occasionally seen in
TDFs (Pulla et al., 2015). Those areas, however, demonstrated

Floresta e Ambiente 2020; 27(4): 20180045



significant differences in terms of their floristic compositions
and, mainly, their phytophysiognomies (open shrub-arboreal
vs. closed shrub-arboreal) and phytosociological structures —
with different dominant species in each.

Although all the studies together indicate that Caatinga areas
can naturally regenerate, many differences will persist in terms
of the compositions and/or structures of their shrub-arboreal
components in relation to more conserved reference sites.
While they experienced different types and intensities of use

Croton blanchetianus

Phytosociology of Two Caatinga Phytophysiognomies... 7-9

and were left to regenerate for different periods of time (which,
of course, influenced their different successional trajectories),
a recurrent factor for all of them (with the exception of the
intermediate stage reported by Madeira et al. 2009) was the
presence of cattle after the cessation of the main degrading factor.
As such, even after “abandonment” those areas continued to
be submitted to anthropic pressure (grazing), which negatively
impacted their processes of natural regeneration (Andrade
et al., 2005) and stunted their recuperation.
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Figure 4. Stem diameter class distributions of shrub-arboreal species in two Caatinga phytophysiognomies in the Negreiros National
Forest, Pernambuco State, Brazil. Conserved area: Croton blanchetianus (a), Poincianella pyramidalis (b), and Croton sp. (c). Anthropized

area: Cnidoscolus quercifolius (d) and Aspidosperma pyrifolium (e).
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From a biodiversity conservation standpoint, grazing
pressure represents one of the main problems in the Caatinga
domain. Introduced at the beginning of the 16th century,
cattle and goats continue to devastate a natural vegetation that
was not evolutionarily adapted to intensive grazing pressure,
and numerous desertification nuclei are now associated with
overgrazing and trampling (see Leal et al., 2005). Many areas are
used by large numbers of animals that selectively feed on young
plants — which can lead to local extinctions of certain species
(Pereira et al., 2003). Therefore, the common practice of free-
range grazing in Caatinga vegetation must be impeded in sites
designated for regeneration, as is the case of conservation areas.

The NNFisa good example of that problem: its anthropogenically
impacted site is co-dominated by pioneer species (Cnidoscolus
quercifolius and Aspidosperma pyrifolium) having physiological
mechanisms to avoid/reduce grazing pressure. The former species
produces unpalatable fresh leaves with urticant hairs (Coelho
etal., 2012; Figueiredo etal., 2012), while the second is considered
one of the most toxic plants in the Caatinga (Aquino etal., 2017;
Silva et al., 2006). As those species are represented by only a
few individuals with reduced phytosociological importance in
the conserved area (which is rarely grazed), it appears that the
introduction of grazing animals after abandoning agricultural
activities selects for those pioneer species. The cleared area has
maintained the same open phytophysiognomy since 1984 (in
contrast to the conserved area), without any perceptible changes
in the historic images available on Google Earth — apparently
dueto the prolonged presence of cattle (see Pulla et al., 2015). The
strong dominance of Mimosa tenuiflora in the area experiencing
the greatest grazing pressure in Areia (Pereira et al., 2003) is
probably likewise related to the fact that it is toxic to ruminant
animals (Silva et al., 2006).

The anthropogenically impacted area in the NNF is
adjacent to well-conserved Caatinga areas, without any
barriers to hinder the arrival of propagules from the latter
that could contribute to natural regeneration. As many
TDFs trees can re-sprout even after decades of grazing
disturbance (Sampaio et al., 2007; Vieira et al., 2006), that
capacity represents another route of potential regeneration.
Our results, however, strongly suggest that the two areas
remain different in terms of their phytophysiognomies
and phytosociological structures due (at least in part) to
constant grazing pressure. As such, and considering that the
NNF is now completely fenced, the reserve administrators
should remove all cattle and begin monitoring the natural
regeneration of the anthropogenically impacted area. The
removal of that stress factor and the evaluation of recovery
would contribute to our understanding of the dynamics of
the highly threatened but still little-known Caatinga biome.

5. CONCLUSIONS

The conserved and anthropized Caatinga phytophysiognomies
in the Negreiros National Forest demonstrate significant
differences in terms of their shrub-arboreal components
even 30+ years after the end of agricultural activities in the
latter site. Although only the vegetation density is lower in
the anthropized area than in the conserved area (among the
biological variables examined), there are great differences in their
floristic compositions and, mainly, in their phytophysiognomies
and phytosociological structures. The anthropized area has
been continually used for grazing, which apparently impacts
its natural regeneration. Monitoring the vegetation in that
area after removing all cattle from the interior of the NNF
would confirm that supposition.
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