Floresta e Ambiente 2021; 28(1): €20200052
https://doi.org/10.1590/2179-8087-FLORAM-2020-0052
ISSN 2179-8087 (online)

ORIGINAL ARTICLE - Conservation of Nature

7
JO

Community Ecology of Soil Fauna Under Periodically Flooded Forest and

Anthropic Fields

Raissa Nascimento dos Santos!
Wilbert Valkinir Cabreira’
Marcos Gervasio Pereira!
Rodrigo Camara de Souza'
Sandra Santana de Lima’

Marco Aurelio Passos Louzada?
Gilsonley Lopes dos Santos'

Ana Caroline Rodrigues da Silva'

Abstract

The study evaluated the ecology of soil invertebrate faunal communities in periodically flooded forest (CF) fragments
and anthropic fields (AF) in the Atlantic Forest. The sampling occurred in the rainy and dry seasons using pitfall
traps. We estimated the total activity, richness, diversity, and evenness as well as the activity of the taxonomic and
functional groups. Total activity and richness varied as a function of seasonality. Entomobryomorpha, Poduromorpha,
and Symphypleona were the most representative taxonomic groups. Enchytraeidae and Blattaria were exclusive to
CE Auchenorrhyncha, Chilopoda, Heteroptera, and Thysanoptera were exclusive to AF. The functional group of
microphagous/saprophagous (M/S) showed the highest activity, independent of the environment and season. Greater
dissimilarity was observed among the invertebrate fauna in AF when compared to CF. Periodically flooded areas
favored groups from the saprophagous trophic guild, while AF areas favored predator and herbivore groups. Soil
fauna present in forest environments presented less seasonal variability.

Keywords: Tabebuia cassinoides, Conservation Unit, hydromorphism, pitfall trap.

1. INTRODUCTION

Soil fauna is composed of different invertebrates that
have varying functions in the soil (Silva et al., 2016). They
behave differently in their habitat and respond immediately
to changes in the environment; thus, the changes imposed on
their populations may not be uniform across communities
(Coyle et al., 2017; Thakur et al., 2018). Plant stratification,
coupled with direct and indirect interactions between ecosystem
components at various levels of the food chain, are important
factors for controlling the local dynamics of soil fauna (Nowrouzi
et al., 2016). These changes in soil communities can help
us understand and measure the consequences of landscape
disturbances (Pompeo et al., 2016), especially in Conservation
Units (CU’s) aimed at preserving natural ecosystems.

Soil organisms and their biological processes or products
may function as bioindicators, which could provide information

on the quality, or degree of preservation, of all or part of the
environment (Usman et al., 2016). The use of bioindicators is
based on the fact that organisms, which are adapted to specific
conditions for their survival, perform ecological interactions
through which they respond to changes in the physical, chemical,
and biological attributes of their ecosystem (Vasconcellos et al.,
2013a). Thus, bioindicators are able to illustrate the degree
of degradation and/or recovery of an ecosystem, the stage
of ecological succession, habitat contamination, and climate
change (Ertiban, 2019) through changes in the activity and
richness of species in an ecosystem.

In this context, soil invertebrates have great potential
as bioindicators (Ertiban, 2019) and can be considered an
important parameter for soil quality assessment (Spiller et al.,
2018), as they can act directly or indirectly on various edaphic
processes, including soil aggregation, nutrient cycling, and
biological cycles (Marsden et al., 2019). In addition, the soil
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invertebrate community is capable of responding to changes
in abiotic factors such as solar radiation, soil temperature, and
water content, which vary according to seasonality, through
changes in their distribution and composition in their unique
environments (Marx et al., 2012; Coyle et al., 2017).
Municipal natural parks (MNPs) fall under the category
of CU. In addition to protecting the species within them,
they promote the preservation of natural ecosystems of great
ecological relevance and scenic beauty. These parks also provide
education, recreation, and contact with nature, especially
in regions of rapid urban expansion, such as Nil6polis, R]
(SOMADS, 2011). The Gericiné Municipal Natural Park
(GMNP) is located in this municipality, and features anthropic
fields as the main typology. This area is characterized by a high
degree of anthropization, mainly affecting several species of
grasses, some isolated trees and shrubs (SOMADS, 2011), in
addition to fragments of a flooded forest comprised Tabebuia
cassinoides (Lam.) DC trees. Tabebuia cassinoides forests
account for more than 89 % of the total density of the tree
community and is represented by individuals of the species
(Pinto-sobrinho & Souza, 2012). This species, which is endemic
to Brazil, occupies areas of Organosols and hydromorphic soils
in southeastern states because its best development occurs in
areas with groundwater oscillation (CNCFlora, 2019).
Tabebuia cassinoides is included in the TUCN’s Red List of
Threatened Species at the level “endangered (EN)”; thus its handling,
cutting, marketing, processing, and transportation are prohibited
(CNCFlora, 2019). This reflects the great economic interest that
the species has aroused due to its anatomical characteristics and

exceptional workability of its wood (Rachwal & Curcio, 2001).
In fact, the wood of T. cassinoides ranks second in the world
for the production of pencils, clogs, musical instruments, toys,
and crafts (CNCFlora, 2019). As a result, T. cassinoides forests
are currently restricted to only 2 % of their original area in the
state of Rio de Janeiro, most of which is located at national or
regional CU s (Rachwal & Curcio, 2001).

This study was carried out based on the hypothesis that
the functionality of the soil invertebrate faunal community
changes according to the conditions of the environment.
The objective of this study was to evaluate the ecology of
invertebrate communities in the soil of a T cassinoides forest
and of anthropic fields, which are the most predominant
environments of the Gericiné Municipal Natural Park, RJ.

2. MATERIAL AND METHODS
2.1. Description of the study area

The study was conducted in the Gericiné Municipal Natural
Park (GMNP), located in the municipality of Nil6polis, a
metropolitan region of the state of Rio de Janeiro, Brazil (22°49’
S,43°25’ W). The park has a total area of approximately 100
ha, about 1 km from the Gericind-Mendanha Environmental
Protection Area (EPA), which is part of the Atlantic Forest
Biosphere Reserve, within the United Nations Educational,
Scientific, and Cultural Organization (UNESCO) (SOMADS,
2011). The surrounding environment is highly urbanized
and exerts great expansion pressure on the park (Figure 1).

Figure 1. Area of the Gericiné Municipal Natural Park with highly urbanized environment in the Metropolitan Region of Rio de Janeiro.
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The local climate, according to the Kdppen classification, is
type Aw (Alvares et al., 2013). In 2018 (the year of sampling),
the average temperature was 26.6 °C with a total precipitation
0f930 mm in the rainy season (October to March). Meanwhile,
in the dry season (April to September), the average temperature
was 22.8 °C with a total precipitation of 303 mm (INMET,
2019). The park is mostly in lowland areas (13 — 47 m above
sea level) (SOMADS, 2011), with predominantly Planossolo
Haplico (Planosol) and Gleissolo Héaplico (Gleysol) (Santos et
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al., 2018). The flow of water from the Guanabara watershed is
artificially drained to the park, mainly during the rainy season
(October to March). As a result, the drain has intermittent
characteristics with significant water accumulation in the
rainy season and no water depth in the dry period (April to
September). Due to this characteristic, flooded forests with a
predominance of T. cassinoides have developed at some points
along the drainage bed, whose internal regions have notable
water depth in the rainy season (Figure 2A and 2B).

Figure 2. Study areas. (a) Tabebuia cassinoides forest with presence of water in the rainy season. (b) Tabebuia cassinoides forest in the
dry season with no water. (c) Anthropic field with predominance of Andropogon bicornis L. located 20 m from the T. cassinoides forest.

In this context, three T. cassinoides forest fragments (CF)
were selected, with areas of 406 m?, 457 m?, and 652 m?, each
setting as a repetition. In these fragments, a previous survey
of tree individuals with diameter at breast height (DBH) > 5
cm was carried out in two 10 x 10 m plots, and a percentage
higher than 89 % of T. cassinoides was recorded for all fragments.

In addition, we selected three areas of anthropic
field (AF), the typology that makes up the majority of

the landscape in the park, each arranged in parallel and
distanced 20 m from one of the T. cassinoides forests.
This type of environment has herbaceous cover with a
predominance of Andropogon bicornis L. (Figure 2C)
and typically experiences natural fires, especially at the
beginning of the dry season.

Table 1 presents the soil chemical characteristics and
soil surface layer particle size (0-5 cm) in the study areas.

Table 1. Characterization of the soil chemical fertility, soil particle size, and humidity of T. cassinoides forest (CF) and anthropic field (AF)
fragments at Gericiné Municipal Natural Park, R], Brazil.

Al? H+Al TOC Sand’ Silt” Clay’ Humidity
CF 4.5 3.7 2.3 1.7 15.4 134.3 7.7 114.3 - - - 119.0
AF 4.8 1.4 1.6 1.0 3.9 64.4 5.4 16.6 530.7 140.7 322. 24.3

Ca*?, Mg*, Al*: extractor KCI 1 mol L'y H+Al: extractor C,H,O,Ca at pH 7; K and P: extractor Mehlich 1. TOC: total organic carbon. Values obtained from five
simple samples of 0-5 cm depth, collected in January 2018. “Analysis not performed on organic soil samples (= 80 g kg of organic carbon).
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2.2. Sampling of invertebrate soil fauna

To capture the fauna, pitfall traps were used. These consisted
of plastic and cylindrical containers approximately 10 cm in
diameter and 10 cm in height, with a volumetric capacity of
750 mL, which were filled with preservative solution (4 %
formaldehyde). A plastic sheet supported by wooden piles was
placed over each trap to prevent dilution and/or overflow of
the preservative solution after rain. The traps were installed in
small holes dug in the ground, randomly distributed in each
area. The traps were buried until their openings were at the
same level as the ground surface, with a minimum distance
of 10 m among the traps in each repetition.

Due to the presence of water in the CF area, the traps were
installed in small mounds formed by the roots of T. cassinoides,
always seeking the center of the plot in order to avoid the edge
effect. The soil invertebrate fauna was sampled during the rainy
season (between January 31* and February 7*) and the dry season
(between the 4" and 11* of August) in 2018. In each period, five
traps were set per plot, totaling 15 traps per treatment.

Traps remained in the areas for seven days prior to their
collection. After this period, they were removed from the
ground and sent to the laboratory for sorting and storage of
the collected material. The classification of organisms into large
taxonomic groups (class, order, and family) was performed
under binocular magnifying glass. The organisms were then
further classified into functional groups or trophic guilds,
namely, predator, saprophagous, herbivorous, microphagous/
saprophagous, and saprophagous/predator (Table 2).

Table 2. Classification of the soil invertebrate taxonomic groups
into functional groups.

Functional ]
Taxonomic group
group
Predator Araneae, Chllo.p.oda., Hymenoptera,
Opilionidae
Saprophagous Blattaria, Enchytraeidae, Isopoda, Psocoptera,
prophag Diplopoda, Thysanura
. Auchenorrhyncha, Diptera, Heteroptera,
Herbivorous Orthoptera, Sternorrhyncha
Microphagous/ Entomobryomorpha, Poduromorpha,
Saprophagous Symphypleona
Acari, Coleoptera, Formicidae, Isoptera,
Saprophagous/ | 1 ; 1 id
Predator Coleoptera larvae, Diptera larvae, Lepidoptera

larvae, Thysanoptera
Source: Camara et al. (2018)

2.3. Data analysis

The values of activity (ind trap™ day) and richness (number
of taxonomic groups), as well as Shannon diversity and Pielou
evenness indexes were estimated for each environment in

each season. The Shannon diversity index (H’) was estimated
according to equation 1, while the Pielou evenness index (J)
was estimated according to equation 2.

H’ = -Epixlog pi
J=H’/log$

(Eq. 1)
(Eq.2)

Where pi = ni / N ; ni is the importance value of each
species or taxonomic group; N = total values of importance;
and S = number of taxonomic species or groups.

After analyzing normality and homoscedasticity, the data
were subjected to analysis of variance (ANOVA), assuming a
completely randomized design. The averages were then evaluated
with an F test (p <0.05) and, when necessary, were compared
using the Bonferroni test (p <0.05), using the R software (Team,
R. Core, 2020). Subsequently, principal component analysis
(PCA) was performed to verify the relationships between the
activity of the functional groups, the ecological index values,
and the environments in the different periods. In addition, the
degree of similarity between the environments was evaluated
within each climatic season. This was done whilst considering
the activity of all groups of invertebrate fauna in the soil (data
without normal distribution) by non-metric multidimensional
scaling (N-MDS) and the application of the Bray-Curtis distance.
Both multivariate statistical analyses were performed using
version 2.17¢ of the PAST software (Hammer et al., 2001).

3.3. RESULTS

In both areas, there were no significant differences in Shannon
diversity (H") or Pielou evenness (J) indexes as a function of the
season (Table 3). However, in the anthropic field (AF), both total
activity and richness were more significant in the rainy season.

Table 3. Activity (ind trap™” day™), richness, Shannon diversity (H’)
index, and Pielou evenness (J) index of the soil invertebrate community
in the T. cassinoides forest and anthropic field, during the rainy and
dry seasons, at Gericiné Municipal Natural Park, RJ, Brazil.

Season  Activity Richness H ]

Rainy 6.55+1.16a 7.27+0.17a 2.54+£0.09a 0.67+£0.02a
Dry 4.48+0.89a 7.10£0.88a 2.42+0.06a 0.65%0.02a

Rainy 26.94+6.32a 9.45+0.68a 2.46+0.05a 0.61+0.01 a

Dry 8.68+2.04b 7.08£0.33b 2.07+0.14a 0.57+0.04a

Averages followed by different letters in the column differ significantly from
each other (p <0.05) by ANOVA.

The soil invertebrate faunal organisms were distributed
into 27 taxonomic groups (Table 4). Overall, the
predominant groups in all areas and in both seasons were
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Acari, Entomobryomorpha, Formicidae, Poduromorpha,
and Symphypleona. The percentage participation of these
taxonomic groups in the community varied widely, depending
on the area and season. In the rainy season, Poduromorpha
was most dominant in the CF area (approximately 35 % of
the total community), and Symphypleona in the AF area
(31 %). However, in the dry season, the Entomobryomorpha
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taxonomic group predominated in both areas (54 % of the
total community in the CF area and 35 % in the AF area).
In addition, there was a well-defined pattern for Acari, the
percentage of which was higher in the AF area, in the rainy
(12 % of the total community) and dry (22 % of the total
community) seasons, in relation to the CF area (4 % and
8 %, respectively).

Table 4. Activity (ind trap™ day) of the taxonomic groups of the soil invertebrate community in the T. cassinoides forest (CF) and anthropic
field (AF), in the rainy and dry seasons, at Gericiné Municipal Natural Park, R], Brazil.

Taxonomic group

Rainy season

Dry season

Acari 0.23+£ 0.08 4.24+1.02 0.35£0.14 2.78+0.57
Araneae 0.19+ 0.07 0.20+ 0.06 0.24+ 0.08 0.15+ 0.04
Auchenorrhyncha - 0.21+0.08 - 0.03£0.01
Blattaria 0.01+ 0.01 - - -
Chilopoda - - - 0.01+ 0.01
Coleoptera 0.10+ 0.05 0.19+ 0.04 0.16+ 0.06 0.08+ 0.03
Diplopoda 0.22+ 0.08 0.01+ 0.01 0.02+ 0.01
Diptera 0.36+ 0.14 0.42+ 0.12 0.06+ 0.03 0.15+ 0.06
Enchytraeidae 0.03£ 0.02 - 0.01+0.01 -
Entomobryomorpha 1.63+ 0.40 8.73+ 1.74 2.37+0.47 4.37+ 0.08
Formicidae 0.64+ 0.20 1.92+ 0.40 0.14+ 0.06 1.31£ 0.30
Heteroptera - 0.03+ 0.02 - 0.02+ 0.01
Hymenoptera 0.04+ 0.03 0.07+ 0.02 0.07+ 0.04 0.23+0.03
Isopoda 0.05+ 0.03 0.01+ 0.01 - 0.10+ 0.03
Isoptera 0.01+ 0.01 0.01+0.01 - -
Coleoptera larvae 0.03+ 0.02 0.01+ 0.01 0.06+ 0.03 -
Diptera larvae - - 0.13+0.10 0.01+ 0.01
Lepidoptera larvae 0.01+ 0.01 0.01+ 0.01 - 0.02+ 0.01
Oligochaeta 0.01+ 0.01 0.01+0.01 - -
Opilionidae - - 0.03+ 0.02 0.01+ 0.01
Orthoptera 0.03+ 0.02 0.10+ 0.03 0.04+ 0.04 0.04+ 0.02
Poduromorpha 2.32+ 0.67 6.87+2.23 0.42+ 0.16 3.10+ 1.19
Psocoptera - - 0.01+0.01 0.01+0.01
Sternorrhyncha 0.04+ 0.03 0.19+ 0.03 0.04+ 0.03 0.01+ 0.01
Symphypleona 0.82+ 0.41 10.74+ 1.99 0.26+ 0.18 0.13+£ 0.06
Thysanoptera 0.01+ 0.01 0.14+ 0.03 0.01+ 0.01 0.01+ 0.01
Thysanura - 0.10+ 0.01 - -

The individuals of the Enchytraeidae (rainy and dry
seasons) and Blattaria (rainy season) groups were exclusive
to the CF area, while Auchenorrhyncha, Chilopoda,
Heteroptera, and Thysanoptera were recorded only in the AF
area (Table 4). Furthermore, individuals from the Blattaria,
Isoptera, Oligochaeta, and Thysanura groups were recorded
only in the rainy season, while the Chilopoda, Diptera larvae,
Opilionidae, and Psocoptera groups were observed only in
the dry season.
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The microphagous/saprophagous (M/S) functional group
presented the highest level of activity, regardless of the plot
and climatic season (Table 5). However, in AF during the dry
season, its activity was similar to that of the saprophagous/
predator (S/P) group. Both groups showed similar behavior in
the CE yet in the AF, the M/S group was the only one to differ
between seasons (Table 5). Moreover, it is noteworthy to mention
that the predator (P), saproghagous (S), and herbivorous (H)
groups did not differ with season or environment.
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Table 5. Activity (ind trap™” day) of the functional groups of the soil invertebrate community in the T. cassinoides forest (CF) and anthropic
field (AF), during the rainy and dry seasons, at Gericiné Municipal Natural Park, RJ, Brazil. Where S/P: saprophagous/predator; M/S:
microphagous/saprophagous; P: predator; S: saprophagous; and H: herbivorous.

Functional group

Rainy season Dry season Rainy season Dry season
S/P 1.03 +£ 0.36 Ba 0.72 £ 0.30 Ba 6.53 £2.02 Ba 421 +1.22 Aa
M/S 4.77 £ 1.48 Aa 3.05£0.81 Aa 26.35+7.95 Aa 7.59 £ 2.74 Ab
P 0.23 +0.09 Ba 0.34+0.14 Ba 0.27 +0.11 Ba 0.40 + 0.11 Ba
S 0.10 + 0.07 Ba 0.12 + 0.20 Ba 0.24 +0.12 Ba 0.13 £ 0.07 Ba
H 0.43 +0.19 Ba 0.14 + 0.10 Ba 0.95 +0.38 Ba 0.24 + 0.15 Ba

Averages followed by different capital letters in the column differ significantly from each other (p <0.05) by the Bonferroni test. Averages followed by different
lowercase letters in the same line for the same area, differ significantly from each other (p <0.05) by ANOVA.

In the principal component analysis (Figure 3), the activity
of functional groups and ecological indexes (variables) were
separated into two coordinates (60.70 % for coordinate 1 and
36.90 % for coordinate 2), which explained 97.60 % of the
total variability between CF and AF in relation to season.

CF rainy
14
=
8 “CF dr
o o4 ¥ Richness AF ragny
i "
-
g
2 -9
g
L8]
24
.
AF dry
T T T T T
2 -1 0 1 2 3

Component 1 (60.70%)

Figure 3. Principal component analysis of the activity of functional
groups and ecological indexes. Where: CF - T. cassinoides forest;
AF - anthropic field; rainy - rainy season; dry - dry season;
S/P - saprophagous/predator; M/S — microphagous/saprophagous;
P - predator; S - saproghagous; H - herbivorous; Shannon - Shannon
diversity index; and Pielou - Pielou evenness index.

The anthropic field in the dry season (AF dry) presented
an order opposite to the other areas according to coordinate 1
(main coordinate). However, the second coordinate segregated
the anthropic field in the rainy season (AF rainy) (Figure 3).
The AF area was associated with the richness and activity of
the herbivorous functional group during the rainy season,
while in this same period, the CF area was associated with
evenness. Moreover, the functional group of predators had
a higher association with AF in the dry season (Figure 3).

According to the non-metric multidimensional scaling
(N-MDS), the two axes explained 81 % of the total data variability
in the ordering diagram, due to the activity of soil invertebrate
fauna being 63 % and 18 % for axis 1 and 2, respectively (Figure 4).

Stress: 0.1513
014 AF rain;
AF rainy
0.04
E
o 014
e
-]
o
]
0.2
-0.34
04 T T T T
-04 -0.2 0.0 0.2 0.4

Coordinate 1 (63.61%)

Figure 4. Ordering diagram of the activity of invertebrate fauna of
the soil by non-metric multidimensional scaling (N-MDS). Where:
CFErainy - T. cassinoides forest rainy season; CEdry — T. cassinoides
forest dry season; AErainy — anthropic field rainy season; AEdry -
anthropic field dry season.

Greater data dissimilarity was observed in the AF
(Figure 4). This greater dissimilarity was more expressive
in coordinate 1, and the difference between the AF in the
different study periods is evident. However, in coordinate 2
there was no difference between the environments (Table 6),
which can be explained by the smaller axis variation.

Table 6. Coordinates 1 and 2 obtained by the N-MDS in relation to
the activity of the soil invertebrate community in the T. cassinoides
forest (CF) and anthropic field (AF), in the rainy and dry seasons.

Study area Coordinate 1 Coordinate 2
CF rainy -0.13+£ 0.09 ¢ 0.03+0.04 a
AF rainy 0.28+ 0.08 a 0.10+ 0.01 a

CF dry -0.28+0.04 ¢ 0.01+0.12a
AF dry 0.13+ 0.04 b -0.14+ 0.11 a

Averages followed by different letters in the column differ significantly from
each other (p <0.05), by the Bonferroni test.
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4. DISCUSSION

The effect of seasonality on the soil invertebrate community
occurs most significantly in the activity and richness of
individuals, especially in the AE These results may be justified
by the greater structural complexity of the environment
provided by the vegetation cover in the CF area, which
generates more appropriate microclimate conditions for the
soil faunal community, which involves lower light and higher
humidity (Marx et al., 2012). This same pattern in relation
to lower availability of light and higher water content was
found in other studies, where the Shannon diversity index
(Vasconcellos et al., 2013b; Silva et al., 2016) and Pielou
evenness index (Silva et al., 2016) values did not vary as a
function of seasonality.

The soil invertebrate community showed higher levels
of activity and higher richness values in the AF area during
the rainy season. Natural fires occurring in the dry season
are likely to have influenced these results. This justifies the
absence of exclusive AF taxonomic groups in the dry season,
as the vast majority of soil invertebrates are extremely sensitive
to high temperature and low humidity (Vestergard et al.,
2015). In addition, it is likely that the soil water content in
this environment was higher in the rainy season, a condition
that would be more favorable to the community as a whole.

Organisms such as Entomobryomorpha, Poduromorpha,
and Shymphypleona (M/S), which showed greater activity
levels in the study, are directly associated with higher soil
water content, which favors the reproduction and survival of
these organisms that are adapted to this type of environment
(Marx etal., 2012). They perform vertical and horizontal soil
migrations to avoid drought and arrive at areas where soil
water content is higher (Oliveira Filho & Baretta, 2016). These
organisms are more sensitive than others to microclimate
modifications and may or may not be favored in certain
environments (Bartz et al., 2014).

The Acari group, for example, is sensitive to soil moisture
(Sylvain et al., 2014). Some studies indicate that this group
declines in population during drought periods, and is not as
responsive to low humidity (Tsiafouli et al., 2005; Vestergard
etal,, 2015). Moreover, the Formicidae group has ecological
and biological characteristics, making them sensitive to the
environment in which they play multiple roles in regulating
ecological processes (Peters et al., 2016). Ants represent a
third of the total biomass of insects, are highly active in the
soil and move about in groups, facilitating their collection
(Harada et al., 2013), thereby justifying their predominance.

The Enchytraeidae and Blattaria groups are represented
by saprophagous (S) organisms, which are associated with
higher soil organic matter (Table 1) content and favor the
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activity of decaying microbiota, with consequent nutrient
cycling from the litter to the soil (Schmelz et al., 2013). The
high water table level in the soil during the rainy season
in CF probably influenced the migration of Enchytraeidae
individuals closer to the soil surface, which allowed their
capture by traps, which is not typical.

The Auchenorrhyncha and Heteroptera groups, belonging
to the taxonomic group of herbivores, occurred only in AF.
The exclusive presence of these groups may be related to
the higher luminosity (Santos & Cabreira, 2019) and food
availability (Ali & Agrawal, 2012) in AF due to the lower
proportion of forest cover and higher grass density.

The main pattern of certain functional groups and ecological
indexes of the soil faunal community reported above were
corroborated by principal component analysis. In fact, the
explanation for 97.6 % of the data variability concluded by
this analysis (Figure 3) indicated a high correlation between
the activity of functional groups and the ecological indexes
considered. Although the anthropic field during the rainy
season (AF rainy) presented a higher correlation with most
variables, in this environment there was high dissimilarity
due to seasonality.

It is noteworthy to mention that the predator group (P)
presented a negative correlation in relation to the other variables.
Naturally occurring fires, which cause direct and/or indirect
effects on the soil, affecting the invertebrate soil community
(Coyle et al., 2017) may justify the greater correlation of
predators with AF in the dry season. Assessing changes in
the trophic chain of the faunal community after controlled
burning, Gongalsky et al. (2012) recorded a predominance
of the predator group, while groups such as Acari presented
higher mortality, indicating that predators have a higher
tolerance to fire. The same authors also observed that the
activity of invertebrate fauna groups is a variable that is more
sensitive than richness, a result that corroborates this study.

Invertebrate soil communities play a key role in nutrient
cycling as they accelerate organic matter decomposition
processes, increasing nutrients to plants, and improving soil
health (Sofo et al., 2020). However, humidity is a key factor
in the activity of this community, especially during periods
of hypoxia or anoxia (Coyle et al., 2017) caused by the rise of
the water table. Therefore, moisture is an essential factor in
the different dynamics that occur in the soil, acting directly
on different chemical reactions and invertebrate metabolism,
while regulating nutrient availability in the soil solution
(Rosa et al., 2015).

The environmental variations between climatic periods
influence the groups of invertebrate fauna of the soil (Silva
et al.,, 2013), as observed in the N-MDS. These variations
are directly related to the greater structural complexity of
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the environment provided by the vegetation cover in the
CF area, which provides less light and more humidity. This
in turn generates microclimate waves more suitable for
the edaphic faunal community (Marx et al., 2012), thereby
reducing climatic variability.

5. CONCLUSIONS

Periodically flooded areas such as the T. cassinoides
forest, favored taxonomic groups such as Enchytraeidae and
Blattaria, which represent the saprophagous trophic guild.

Meanwhile, anthropic field areas favored taxonomic
groups such as Auchenorrhyncha, Chilopoda, Heteroptera,
and Thysanoptera; individuals of the trophic guild of predators
and herbivores.

Furthermore, we concluded that soil fauna present in forest
environments present less variability in climatic seasonality,
in comparison to those in anthropic fields.
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