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Abstract

The Caatinga is characterised by deciduous plant species. The practice in this ecosystem is
the production of firewood which, when carried out with no technical criteria, contributes to
a reduction in the biodiversity and degradation of the biome. Forest Management Planning
has been approved by the Ministry of the Environment; a lower impact on the environment is
expected, as there is still little information on the effect on biodiversity. The aim of this study was
to evaluate the diversity of soil fauna in areas that adopt a Forest Management Plan. Five areas
were selected that adopt Forest Management Planning: Area T1, unexploited for six months;
Area T2, unexploited for 2-3 years; Area T3 unexploited for 5-6 years; Area T4, unexploited for 10-
11 years; and the Control Area (unexploited). Four pitfall traps were installed in each area. The
Shannon-Weaver (H') Index, the Pielou Uniformity Index (e) and the Species Richness Index were
calculated for the purpose of estimating the existing biodiversity. Total richness varied from 7 to
14 groups for the different collection periods and between the treatments; the highest value for
the Shannon Index (0.72) was found during the dry/rainy transition period in the area that had
been exploited 5-6 years earlier. The number of specimens is influenced by the various stages of
wood exploitation.
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Infroduction
The Caatinga biome, characterised

is fo mainfain  productivity without affecfing
biodiversity. A detfailed knowledge of the

by areas of seasonally dry forest, is unique to
Brazil. (Pinheiro et al., 2013; Beuchle et al., 2015).
The Caatinga has been greatly altered by the
practice of cufting firewood, by agriculture,
burning, hunting and the continuous movement
of cattle and sheep herds, leaving few areas
with primary vegetation (AraUjo et al., 2010; IBGE
2018). The frequent cutting of the vegetation
to be used for fimber and firewood, with these
exploited areas then being abandoned, results in
an imbalance in the ecosystem and a possible
loss of biodiversity (Thomaz et al., 2009).

For

managed forests, the challenge

ecosystem is therefore necessary, characterising
the of use and manipulation of the
environment, so that it does not lose its capacity
to recover after interventions have taken place
(Avila et al., 2015). Consequently, starting in
2012, several projects have been financed by
the Ministry of the Environment for the purpose of
guaranteeing the sustainability of native species,
and as a result, Management Plans for both
timber and non-timber forests that could lawfully
meet the energy productivity of the gypsum and
ceramics industries, began to assist in balancing
exploitation of the semi-arid region (Ministry of the

level
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Environment, 2012).
Research into forest management
(FMP) forestry support the
development of the regional forestry sector,
contributing to the sustainable exploitation
of natural forests by reducing impacts on the
environment (Schmidt & Chichorro, 1990). In FMP,
itis essential fo have knowledge of the availability
the
correlating this with estimates of the biomass or
the diversity of existing species and their potential
uses (Meunier et al., 2015).

Soil fauna is linked to the processes of
nufrient cycling acting on the decomposition
mechanisms of both the litter and soil (Machado
et al., 2015). Its distribution is affected by the
changes that occur
especially in areas where the seasonality (hot
and rainy seasons) is well defined (Lavelle, 1983;
Araujo et al., 2010).

Soil invertebrates therefore have the
capacity to change the biological, physical
and chemical characteristics of the soil in such a

planning and

of reserves available for exploitation,

within  an ecosystem,

way that the macrofauna can act directly in the
interactions that occur during these processes,
and is identified by researchers as an indicator
of soil quality (Silva et al., 2013; Arauvjo et al.,
2010). Although it plays a fundamental role in
an ecosystem, the soil biota has hardly been
investigated in some neotropical ecosystems,
such as the Caatinga and the Atflantic Forest
(Silva et al., 1999; Souto et al., 2008; Araujo et al.,
2010). Hence the importance of understanding
edaphic organisms, of characterising them and
quantifying their abundance.

In view of the above, the aim of this study
was to carry out a survey of the diversity of soil
arthropods in areas on the Fazenda Alvorada
Farm where a forest management plan has been
adopted.

Material and Methods

The research was carried out on the
Fazenda Alvorada, a farm located in the fown
of Croatd, in the district of SGdo Goncalo do
Amarante, in the State of Ceard, Brazil. The
farm is located between the BR 222 and CE
341 Highways, at 3°36'26" S and 38°58'06" W, at
an altitude of 15.92 m. The soil is classified as a

Red-Yellow Argisol (Embrapa, 2018). The mean
annual temperature varies from 25 to 30°C, while
the average rainfall is 1,200 mm per year, with
a rainy season from January to May and a dry
season from June to December (Ipece, 2007).
The climate is considered tropical dry equatorial,
very hot and semi-arid, type BSwh' according
to the Képpen Geiger classification (Peel et al.,
2007).

Areas where a Forest Management
Plan (IBP 1214/95) has been adopted were
selected, with a rotating exploitation cycle of
ten (10) full years. Regions of rotating exploitation
in succession were defined within the areas,
represented by the following treatments: T1- Area
unexploited for six months; T2 - Area unexploited
for 2-3 years; T3 - Area unexploited for 5-6 years;
T4 - Area unexploited for 10-11 years; and the
Control, represented by an area of legal reserve
(unexploited).

The soil fauna was collected over 12
months in four different periods, starting in April/
May 2014 (rainy period) and continuing in the
rainy/dry transition period (July/August 2014),
the dry period (October/November 2014),
and ending with the dry/rainy fransition period
(January/ February 2015). The edaphic fauna
was captured using interception (pitfall) traps.

Four traps were placed 10 m apart in
each of the exploited areas. The fraps were
activated during each of the four periods of the
year, i.e. a preservative solution was added fo
each trap, so that they were ready for capturing
the fauna. Seven days after activation, the
contents of the fraps were removed, placed in
plastic bottles, labelled, identified and taken fo
the Laboratory of Applied Entomology (LEA),
located in the Department of Phytotechnology
of the Federal University of Ceard, where the
contents were washed in running water using
0.10 mm sieves to remove impurities and the
preservative solution, and then stored for sorting
in new 50 ml plastic pots containing 70% alcohol.
The captured individuals were sorted with the
aid of a stereoscopic binocular microscope
(magnifying) identified at the level of
the major groups (Class, Order, Family and/or

and

morphospecies). A more-detailed identification
of the taxa was carried out with the assistance of
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specialists from the Federal University of Parand
(UFPR) and also based on specialised literature.
The experimental design was completely
replications,
replication represented by one frap arranged in
each treatments T1 (unexploited for six months);
T2 (unexploited for 2-3 years); T3 (unexploited
for 5-6 years); T4 (unexploited for 10-11 years)
and the Conftrol (Legal Reserve — unexplored).

randomised  with  four each

The data were tabulated in Microsoft Excel™
spreadsheets (Office, 2010) and evaluated using
the DivEs - Diversity of Species v3.0 software, to
verify species richness and the Shannon diversity
and Pielou uniformity indices, as described below:

First-order Jackknife Species Richness.
From this parameter it is possible to presume the
richness of individuals present in a community.
Studies suggest that this is a good species
evaluator. It is calculated by:

E,=S,,,+ S1(f=1/f)

where: Sobs
species; S1 = the number of species present in
only one cluster (single-cluster species); and f =
the number of clusters containing the nth species

number of observed

of a cluster.

Shannon (H').  This
determines the distribution of the number of
organisms and the richness of the groups by
means of information theory, helping to compress
the degree of uncertainty in inferring which
species belongs to a population if removed
randomly (Ludwig & Reynolds, 1988), so that the
higher the value of H', the greater the diversity of
the fauna found in the study area. This index is
calculated using the formula:

H'= - Ip Log p,

where pi =is the proportion of the species
in relation to the total number of specimens
found in the surveys.

Pielou Uniformity Index. By means of this
index the uniformity of the individuals can be
calculated, i.e. it indicates whether the species
are evenly distributed. Its value ranges from 0
(minimum uniformity) fo 1 (maximum uniformity)

Diversity  Index

and is calculated using the formula:

(e)=H/log S

where: H'= Shannon Index and S = Total
number of groups in the community (Pielou,
1977).

Results

The groups of captured individuals
were classified in the following taxonomic levels:
Diplopoda (class); Acari (Subclass); Araneae,
Blattodea, Coleoptera, Collembola, Diptera,
Hemiptera, Hymenoptera, Isoptera, Orthopteraq,
Pseudoscorpiones, Scorpiones, Solifugae (order);
Formicidae (family) and the larvae of Coleoptera,
Diptera and Lepidoptera
Species richness varied from 7 to 14 groups for

(morphospecies).

the different stages of succession (Treatments)
and collection periods (rainy, rainy/dry fransifion,
dry and dry/rainy fransition) (Table 1).

When comparing the area which had
not been exploitated for six months (T1) with the
other treatments 12 (2-3 years), T3 (5-6 years), T4
(10-11 years) with no exploitafion and with the
control (Tc — unexploited), it was found that there
was areduction in species richness in T1during the
dry season, with higher values for richness during
the dry/rainy tfransition period, and equal values
for richness for the T3 and T4 treatments during
the dry and rainy periods respectively (Table
1). When the different collection periods were
compared (rainy period, rainy/dry fransition,
dry and dry/rainy fransition), it was found that
for freatments (T1, T2 and T3), values for richness
were higher during the rainy period and dry/
rainy fransition, and for T4 and Tc, during the rainy
period and rainy/dry transition (Table 1).

In a general analysis of the diversity
indices of Shannon and Pielou, it was found that
both indices were lower in the area which had
not been exploited for 10-11 years (T4) in the
collection carried out during the rainy season.
While the highest values for the Shannon index
occurred in the area which had been fallow for
5-6 years (T3) during the dry/rainy transition period
(Table 1). Similar values were obtained for the
Pielou index (0.65) in both T3 and T2 (area with no
exploitation for 2-3 years) during the dry period
and dry/rainy transition respectively (Table 1).

It was found that the Shannon and
Pielou indices had higher values in the Tc area
(unexploited), when compared fo the values in
T1 (area unexploited for six months) (Table 1).
In relation to the other areas of succession, it
was found that there was an increase in both
the Shannon index and the Pielou index in the
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area which had not been exploited for 5-6 years
(T3) in relation to the area which had not been
exploited for 2-3 years (T2) for all collections,
except during the dry period, when the highest
values were recorded in T2 (Table 1).

During the rainy/dry transition period, the
best indices (Shannon and Pielou) were seen in
the area of no exploitation (Tc) when compared

to the other treatments; whereas, during the dry/
rainy fransition period, Tc presented lower indices
than the T4 and T3 freatments, the latter being
superior to all of the other freatments (Table 1).
During the dry season, it was found that the lowest
recorded index occurred in T1 when compared
to the other freatments (Table 1).

Table 1. Totalrichness and ecologicalindices of the soilenfomofaunain areas managed under a forestmanagement
plan in different stages of recovery after logging, during four periods of the year (Rainy - April/May 2014, Rainy/
Dry - July/August 2014, Dry - October/November 2014 and Dry/Rainy - January/February 2015), Fazenda Alvorada,

Sdo Goncalo do Amarante, Ceard.

Value Collection Period
Rainy Rainy/Dry Dry Dry/Rainy

Treatment 1 - Area exploited six months ago
Species Richness 13.0 7.0 10.0 14.0
Shannon Index 0.24 0.23 0.31 0.49
Pielou Index 0.22 0.28 0.31 0.42

Treatment 2 - Area exploited 2-3 years ago
Species Richness 12.0 7.0 9.0 12.0
Shannon Index 0.44 0.14 0.62 0.46
Pielou Index 0.41 0.17 0.65 0.43

Treatment 3 - Area exploited 5-6 years ago

Species Richness 12.0 11.0 10.0 13.0
Shannon Index 0.51 0.45 0.50 0.72
Pielou Index 0.47 0.43 0.50 0.65

Treatment 4 - Area exploited 10-11 years ago
Species Richness 13.0 14.0 9.0 10.0
Shannon Index 0.12 0.52 0.42 0.60
Pielou Index 0.11 0.45 0.44 0.60

Control — Area of legal reserve (unexploited)

Species Richness 12.0 10.0 9.0 9.0
Shannon Index 0.25 0.59 0.41 0.51
Pielou Index 0.23 0.59 0.43 0.53

Fromtheresults,itwasseen thatindividuals
belonging to the orders Acari, Collembola and
Diptera and to family Formicidae were the
most frequent in each of the different periods
of succession (Table 2 and 3), with reductions in
the number of individuals from the orders Acari
and Diptera during the rainy/dry transition and
dry period, and Collembola during the rainy/dry
fransition (Table 3).

The order Solifugae was found in the
area where wood had been cut six months
(T1) earlier, for collections made during the dry
season (Table 3) and the start of the first rains
(Table 2). The greatest occurrence of family
Formicidae occurred for all periods of succession
during the rainy/dry fransition compared fo the
other collection periods (Table 3). The orders
Acari and Collembola were more expressive in T4

(rainy period) and T1 (dry/rainy transition) (Table
2). Other, more expressive collections were
found, e.g. Acari (T4, rainy) and Collembola (T1,
dry/rainy).
Individuals belonging to the order
recorded

quantifies in the unexploited area

in greater
(Control)
when compared fo the other treatments; an
exception occurred in the newly exploited area
(T1), which in the collection during the dry/rainy
fransition period presented more organisms of
this order (Table 2). Isoptera occurred more
frequently during three periods of succession:

Pseudoscorpiones were

the area unexploited for 5-6 years (13), the
area unexploited for 10-11 years (T4) and the
area unexploited for six months (T1), during the
dry period, rainy/dry transition, and dry/rainy
fransition respectively (Table 2 and 3).
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Table 2. Abundance of soil arthropods (sum of all the traps) by taxonomic group, during the dry/rainy transition
and rainy periods, in areas of Caatinga under forest management, Fazenda Alvorada, SGo Gongalo do Amarante,
Ceard.

Collection Period

Taxonomic Group

Dry/Rainy Rainy

Class Order Family Morfospecies T1 T2 13 T4 Tc T 2 13 T4 Tc
Diplopoda 2 4 1 1 1 0 0 0 0 1
Aracnida Araneae 27 18 111 13 26 : 26 15 4] 16 22
Acari 2669 1419 606 400 422 5569 2470 1438 13737 7465
Scorpiones 2 0 3 0 0 0 0 0 0 0
Pseudoscorpiones 13 5 10 6 4 4 1 3 5 12

Solifugae 1 0 0 0 0 0 0 0 0 0
Insecta Collembola, 1417 1331 589 742 1275: 366 641 2245 325 1079
Orthoptera 18 12 17 11 29 15 6 4 3 9

Isoptera 21 9 1 0 0 0 0 0 0 0
Blattodea 0 0 1 0 0 0 0 0 2 0
Hemiptera 11 1 5 1 0 12 7 52 9 10
Coleoptera 22 10 56 26 39 : 29 15 26 59 25
Hymenoptera 10 11 19 4 13 15 26 37 40 25
Formicidae 121 117 291 111 104 : 90 336 205 160 127

Diptera 331 81 183 304 118 :182 105 130 95 65
LCO‘:'VeOOepTerO 0o 0 0 0 0 & & 2 M T

wepdoplera 0 0 0 0 s 0 1 0 2

Diptera o 0 0 0 0 9 2 13 13 0

Total 4667 3018 1893 1619 2031 26328 3630 4197 14475 8853

T1 = Area exploited around é months ago; T2 = Area exploited around 2-3 years ago; T3 = Area exploited around 5-6 years ago; T4: Area exploited around
11 years ago, and Tc = Control - area of legal reserve (unexploited).

Table 3. Abundance of soil arthropods (sum of all the traps) by faxonomic group, during rainy/dry fransition and dry
periods in areas of Caatinga under forest management, Fazenda Alvorada, SGo Gongalo do Amarante, Ceard.

Collection Period
Rainy/Dry Dry

Taxonomic Group

Class Order Family Morfospecies T1 T2 T3 4 Tc T T2 T3 4 Tc
Diplopoda 0 0 0 0 0 0 0 0 0 0
Aracnida Araneae 27 26 51 29 53 10 41 7 26 22
Acari 13 14 18 103 9 12 7 0 9 5
Scorpiones 1 0 1 3 0 2 3 0 1 0
Pseudoscorpiones 0 0 2 14 25 1 8 1 1 8

Solifugae 0 0 0 0 0 11 0 0 0 0

Insecta  Collembola, 0 10 17 40 46 1681 59 43 138 86
Orthoptera 3 17 16 12 1191 2 3 4 4 2

Isoptera 0 0 0 35 0 0 1 247 0 0
Blattodea 2 1 25 48 7 0 0 0 0 0
Hemiptera 0 0 1 3 0 1 0 0 0 0
Coleoptera 5 2 12 48 32 3 3 3 5 6
Hymenoptera 0 0 0 1 0 0 0 4 0 0
Formicidae 461 1026 444 815 562 : 139 103 87 361 332

Diptera 14 1 6 3 51 0 0 4 3 3
Coeoplerd o 0 0 1 1 0 0 2 0

epdoptera g o 0 1 0 0 0 0 0 0

Diptera o 0 0o 0O 0 0 0 0O 0 0

Larvae
Total 526 1097 593 1156 905 : 862 228 402 548 445

T1 = Area exploited around é months ago; T2 = Area exploited around 2-3 years ago; T3 = Area exploited around 5-6 years ago; T4: Area exploited around
11 years ago, and Tc = Control - area of legal reserve (unexploited).
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Individuals belonging to the order
Coleoptera showed greater activity in T4 (an
area, fallow for 10-11 years), during the initial
collections (rainy period and rainy/dry transition)
(Table 2 and 3). In confrast, there was areduction
in the number of these organisms captured in
all freatments during the dry season (Table 3).
Comparing the dry periods and the dry/rainy
fransition (Table 2 and 3), an increase was seen
in the number of individuals of Coleoptera,
Orthoptera and Hymenoptera in all freatments.

The orders Aranae, Coleoptera and
Orthoptera were not the most expressive for
number of individuals, but stood out, as they
were present in each treatment (different areas
of succession) and collection period (Table 2 and
3). When the different collection periods were
analysed, it was found that in general the groups
of larvae (Diptera, Coleoptera and Lepidopteral)
did not achieve a high level of expression, the
greatest occurrence occurring during the rainy
season (Table 2). This also occurred with the class
Diplopoda and the Blattodea group, with the
greatest presence during the dry/rainy fransition
(Table 2) and the rainy/dry transition (Table 3)
respectively.

The presence of Scorpiones was nof
seen during the rainy season (table 2), and their
occurrence during the other collection periods
was low (Table 2 and 3). The hemiptera group was
more expressive during periods with rain (rainy,
rainy/dry fransition) (Table 2), with a reduction in
the number of individuals during the dry periods

(dry and rainy/dry transition) (Table 3).

Discussion

The vegetation that remains on the
ground, its composition and
amount of litter deposition, are factors that can
influence both the diversity and richness of soil
arthropods (Machado et al., 2015). The greatest
richness recorded in the newly exploited area (T1)
during the rainy and dry periods and the rainy/
dry fransition was possibly due to the amount of
plant material deposited on the ground, since it
is common to find plant remains after removing

together with

the wood
occurrence of groups that have a defritivorous
feeding habit (Coleoptera, Collembola, Anfs

(frewood production), when the

and Termites) is to be expected.

The greatest values for richness found
in the area with no exploitation for 5-6 years
(T3) during the rainy and rainy/dry collection
periods and during the dry period and the dry/
rainy transition, can be explained by the amount
of decomposed plant material that may have
provided survival conditions to the edaphic
organisms, thereby allowing more variability. The
greater availability of resources in secondary
forests during the dry season stimulates biological
activity, and is one factor that favours the vertical
migration of individuals from the soil to the litter,
promoting an abundance of soil fauna (Cunha
Neto et al., 2012).

The increase in richness in T4 (area
unexploited for 10-11 years) for the collections
carried out during the rainy period and rainy/dry
fransition, may be associated with two factors.
One, because the area had been fallow for so
long, showing similar conditions to those of the
Control (unexploited); long fallow periods tend
to favour soil arthropods due to the stability
and rebalancing of the ecosystem (Menezes et
al., 2009). The second factor may be related to
the climate, since the collections were made
during the occurrence of rainfall (rainy period
and rainy/dry transition). The greater number
of soil arthropods during the rainy period can
be attributed to the increase in organic matter
content during this period, with a greater
confribution from the rhizospheric soil due to
the more effective presence of the herbaceous
stratum (Poggiani et al., 1996).

In natural ecosystems, the rainy period
favours the resumption of insect activity, resulting
in greater abundance compared to the dry
period (Wolda, 1988).

Reduced values for the Shannon index
show that there was a dominance of one or
more groups (Calvi et al., 2010). When values for
the Pielou index are closer to one, they indicate
greater group evenness, i.e. groups are equally
distributed (Abreu et al., 2014). It can therefore
be said that the low values for the Shannon and
Pielou indices found in the area that had been
fallow for 10-11 years (during the rainy season)
is associated with the dominance of the Acari
group over the other groups. The results obtained

Com. Sci., Bom Jesus, v.x10, n.1, p.10-20, Jan./Mar. 2019

15



Plant Production and Crop Protection

in the present study agree with those of Resende
ef al. (2013), who attributed this fact to the
parthenogenesis practised by some species of
Acari favouring a rapid increase in population.
In an experiment in grass-covered areas in rural
and urban zones, the Acari group was found to
be the second largest in number of captured
individuals, nofing that their presence occurred
because they were free-living and abundant in
the sail, in the humus and especially in the plants
(Araujo et al., 2010).

The fallow period of approximately
5-6 years together with the dry/rainy transition
period, favoured the greatest group diversity
recorded in the present study, reflecting in
higher values for the Shannon and Pielou indices.
As this is an area where no wood has been
removed for 5-6 years, it can be inferred that
the amount of decomposed plant material was
sufficient fo allow favourable condifions for the
development of edaphic organisms, thereby
affording greater variability. These results were
similar to those found by Machado et al. (2015),
where the greater activity of some groups was
seen in a secondary forest of advanced stage,
which automatically reflects in greater values for
the Shannon and Pielou indices. They attributed
this fact to the successional process of the
forest on the composition of the entomofauna.
The amount of biomass supplied by the plants
contributes to a greater availability of resources,
which favours the arthropods present in the sall
(Cunha Neto et al., 2012).

The large number of individuals of the
orders Acari, Collembola and Diptera and the
family Formicidae, in comparison to the other
groups collected during each period and stage
of succession, was also found in other studies
(Souto et al., 2008; Calvi et al., 2010; Benazzi et
al., 2013; Abreu et al., 2014). Some individuals
of Formicidae are litter fragmenters, and are
mainly seen in areas of secondary forest (Calvi
et al., 2010). Therefore, areas with fallow periods
of greater than 5-6 years can be classified
as secondary forests by the amount of plant
material. The presence of Formicidae in the
recently exploited area (T1) during the dry period
is similar to that of sugarcane when submitted
to burning, as reported by Benazzi et al. (2013),

since, in both areas there is considerable solar
incidence, meaning that the Formicidae found
under such conditions are from species capable
of colonising environments submitted to a high
incidence of light and heat.

The reductionin the number of individuals
from the orders Acari and Collembola which was
seen in collections during the rainy/dry transition
and the dry period is linked to climate factors,
especially humidity, as this is a period of reduced
or practically no rainfall. Specimens of Acari
and Collembola were reported with greater
frequency during the dry/rainy and rainy periods,
irespective of the amount of straw presentineach
freatment. The greater number of specimens
from these two groups was therefore afttributed
to the ease of movement and adaptation of
these groups to humid environments (Abreu et
al., 2014).

The greater Diptera
recorded in the present study may be related to
the great diversity of the order, which inhabits the
most diverse environments, and to its food habit,

frequency of

from haematophagous species to predators of
other arthropods (Copatti & Daudt, 2009; Abreu
efal.,2014), also to the presence of arainy period
that favours the resumption of insect activity and
to the increase in organic matter content that
takes place during that period (Poggiani et al.,
1996; Wolda, 1988). The results obtained in the
present study were similar to those in studies
carried out by Calvin et al. (2010), where the
largest number of Diptera was recorded in areas
of old secondary forest, and can be explained
by the fact that this Order uses the soil as a
temporary shelter.

Individuals of Solifugae found during
the dry period and the dry/rainy transition in the
area exploited around six months earlier (T1),
have been little studied due to the obstacles
encountered in observing these organisms in the
forest, fogether with the low numbers caught in
collections (Meijden, 2012). Most of the reported
Solifugae species inhabit areas of desert or of
Mediterranean climate, and are considered
important predators in arid environments with
scarce vegetation (Conrad & Cushing, 2011;
Karatas & Ucak, 2013). The presence of Solifugae
can therefore be attributed to the small amounts
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of biomass, since they were found in the recently
cut area and with no precipitation (Dry period)
and/or little precipitation
period). Some species have even been reported
in areas of soil with high concentrations of salf
and sulphur (Karatas & Ucak, 2013), so the
occurrence of individuals of this group in the area
under study deserves further research.

The greatest occurrence of Isoptera in

(dry/rainy transition

the area which had not been exploited for 5-6
years (during the dry season) can be attributed
to the plant remains that make up the litter being
used as a food source by these organisms. This
result agrees with the data obtained by Moco
et al. (2005) in studies carried out in areas of
eucalyptus, unpreserved forest, preserved forest,
poultry farming and pasture, who recorded a
higher occurrence of this order during the dry
period, explaining this fact by the food habit of
the order. In addition, the presence of Isoptera
in areas of secondary forest can be attributed to
the remains of agricultural or livestock activities,
or other activities that allow the insects to feed on
the roots of earlier plants (Machado ef al., 2015).

Hymenoptera, by virtue of their variety,
diversity and are considered
important bioindicatorsin fropical and subtropical
soils, since they are sensitive to disturbances
occurring in the soil used by species during the
processes of nesting and mating (Rovedder et
al., 2009; Tapia et al., 2015). In the present study,
the greatest expressiveness of the Hymenoptera
group was seen during the dry/rainy and rainy
periods in all the treatments. It can be inferred
from this that the different fallow periods did not
influence these individuals, but rather the climate

functionality,

factors, since there was areduction in the number
of individuals of this order during the rainy/dry
fransition and the dry period. These results differ
from those obtained by Girraca et al. (2003),
who found a small amount of Hymenoptera in
areas of crop succession but not during periods
of drought, aftributing this fact to the type of
management adopted.
Pseudoescorpiones
recordedinthe area oflegalreserve (unexploited)
during the rainy/dry period. However, it should
be pointed out that this group was also found
during every collection period, except in the

were expressively

area that had been unexploited for six months
(T1), and in the area unexploited for around 2-3
years (T2) during the rainy/dry period, showing
an increase in the number of individuals in areas
with a longer period of ecological succession.
In view of the above, it can be inferred that the
period of succession contributes to the recovery
of the exploited environment, since the presence
of Pseudoescorpiones is indicative of good soll
quality, as individuals are usually predators and
play arole in regulating the trophic chain (Cunha
Neto et al., 2012). Research carried out in areas
of preserved forest also showed the presence of
this group (Moco et al., 2005), so that it can be
concluded that these individuals mainly remain
in areas of ecological balance.

The Aranae group was found during
each collection period and treatment, which
can be attributed to the composition of the
plants present in each area. According to Varjdo
et al. (2010), these organisms use the litter as
protection in areas of high temperature. In a
study by Benazzi et al. (2013) in areas of raw cane
and burned/raw cane, the authors considered
the presence of the Aranae group (Predators)
as indicative of a stable ecosystem, since these
environments offer a great variety of prey, with
the obvious presence of a food chain.

The presence of Coleoptera
Orthoptera for each treatment and collection
period indicates that there is a great variety of
organic material, for example live, dead and
decomposing animals, plant material, seedlings
and fungi (Aradjo et al., 2015). This occurs less
during the dry period, since the rainy season

and

favours the hatching and subsequent resumption
of insect activity (Poggiani et al., 1996; Wolda,
1988). Coleoptera include a large diversity of
cosmopolitan, saprophagous individuals that are
resistant to environmental change, play a role in
nutrient-cycling and are also used in biological
pest-control (Souto ef al., 2008; Copatti & Daudf,
2009). Orthoptera, on the other hand, represent
an order of more than 20 thousand catalogued
species worldwide, with greatfer diversity in the
tropics; they are considered primary consumers,
and both the diversity of the vegetation and the
microclimate influence the presence of organisms
of this Order (Goncalves & Oliveira, 2013).
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The behaviour of the edaphic groups
under observation proved to be an indicator
source of the ecosystem regeneration process
in areas of succession (Treatments), explicit by
the presence of edaphic groups (predators and
saprophytes) in areas with a longer period of no
exploitation, as well as by the high expressiveness
of Acari, Collembola, Diptera and Formicidae
in each collection period. This result agrees with
data obtained by Moco et al. (2005) in studies
carried out in areas of eucalyptus, unpreserved
forest, preserved forest, poultry farming and
pasture, which during the dry period recorded
a higher occurrence of this order that could be
explained by its food habit.

Conclusion

The specimens found are influenced
by the different stages of wood exploitatfion,
with the visible predominance of such groups
as Acari, Collembola, Formicidae and Diptera,
and the occurrence of Solifugae during the dry
period and dry/rainy fransition. The presence
of predatfors (Aranae and Pseudoescorpiones)
and decomposers (Coleoptera) indicates an
environment in a state of regeneration. The
succession of fallow periods confributed to the
establishment and restructuring of groups of
soil arthropods in the ecosystem under study,
demonstrating the viability of a 10-year cycle of
wood exploitation.
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