Ciéncia Rural

ISSN: 0103-8478
cienciarural@mail.ufsm.br

Universidade Federal de Santa Maria
Brasil

Pinheiro Santos, Djavan; Schossler, Thiago Rodrigo; Lima dos Santos, Isis; Batista Melo,
Nathalia; Guimardes Santos, Glenio
Soil macrofauna in a Cerrado/Caatinga ecotone under different crops in Southwestern
Piaui State, Brazil
Ciéncia Rural, vol. 47, nim. 10, 2017, pp. 1-9
Universidade Federal de Santa Maria
Santa Maria, Brasil

Available in: http://www.redalyc.org/articulo.0a?id=33152366015

How to cite I @\_ ,/.L

Complete issue Scientific Information System

More information about this article Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal
Journal's homepage in redalyc.org Non-profit academic project, developed under the open access initiative


http://www.redalyc.org/revista.oa?id=331
http://www.redalyc.org/revista.oa?id=331
http://www.redalyc.org/articulo.oa?id=33152366015
http://www.redalyc.org/comocitar.oa?id=33152366015
http://www.redalyc.org/fasciculo.oa?id=331&numero=52366
http://www.redalyc.org/articulo.oa?id=33152366015
http://www.redalyc.org/revista.oa?id=331
http://www.redalyc.org

e s

o,
"o,

g, T
LA

L

Ciéncia Rural, Santa Maria, v.47: 10, €20160937, 2017 http://dx.doi.org/10.1590/0103-8478cr20160937

oA . ISSNe 1678-4596
Ciéncia
Rural BIOLOGY
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ABSTRACT: The aim of this study was to characterize the soil macrofauna under different crop systems and compare them to the macrofauna
under the native vegetation of a Cerrado/Caatinga ecotone in southwestern Piaui State, Brazil. The areas studied included areas under
sweetsop cultivation (Annona squamosa L.), andropogon grass with three years of use, andropogon grass with six years of use, pivot-
irrigated corn, Napier grass, and native vegetation. In each area, soil layers of 0-0.1, 0.1-0.2, and 0.2-0.3m, including the surface litter, were
evaluated following the Tropical Soil Biology and Fertility Program (TSBF) recommendations. The soil macrofauna from the different land-use
systems were identified to the family level, and the mean density of each taxon was calculated for each soil-management type and layer. The
structure of the soil macrofauna was negatively altered under the different crops in comparison to the native Cerrado/Caatinga vegetation,
with macrofaunal occurrence varying in the different soil layers. A correlation existed between the functional groups and the soil grain-size
distribution and moisture. Napier grass cultivation favored greater soil macrofaunal abundance, with a predominance of families belonging
to the orders Isoptera and Hymenoptera. Number of soil macrofaunal families under pivot-irrigated corn was more like the number observed
with the native vegetation, and corn also had greater family diversity compared to the other crops studied. Therefore, pivot-irrigated corn can
reduce the impact of anthropogenic land use on the diversity of soil macrofauna.

Key words: bioindicators, Napier grass, irrigated crop, soil invertebrates, soil quality.

Caracterizacio da macrofauna edafica em ecétono Cerrado/Caatinga
sob diferentes cultivos no Sudoeste piauiense

RESUMO: Objetivou-se caracterizar a macrofauna eddfica sob diferentes cultivos comparando-os a vegetagdo nativa de ecotono Cerrado/
Caatinga no Sudoeste do Piaui. As dreas estudadas foram: drea sob cultivo de ata (Annona squamosa L.); capim andropogon com trés anos de
cultivo; capim andropogon com seis anos de cultivo; milho irrigado sob pivé; capim napier e vegetagdo nativa. Em cada drea foram avaliadas
as camadas de 0-0,1, 0,1-0,2 e 0,2-0,3m, inclusive a serapilheira de superficie, segundo recomendagées do Tropical Soil Biology and Fertility
Program (TSBF). A macrofauna eddfica nos diferentes sistemas de uso do solo foi identificada até o nivel de familias e a densidade média
de cada taxon foi calculada para cada tipo de manejo do solo e camada. A estrutura da macrofauna eddfica foi alterada negativamente nos
diferentes cultivos quando comparadas com a vegetagdo nativa de cerrado/caatinga, variando quanto a sua ocorréncia nas diversas camadas
de solo. Houve correlagdo entre os grupos funcionais com a distribui¢do granulométrica e umidade do solo. O cultivo de capim napier
favoreceu maior abunddncia da macrofauna eddfica, porém com predomindncia das familias pertencente as ordens Isoptera e Hymenoptera.
O milho irrigado sob pivé apresenta nimero de familias da macrofauna eddfica mais semelhante a vegetag¢do nativa e maior diversidade de
familias em rela¢do aos demais cultivos estudados, reduzindo o impacto do uso antrdpico sobre a biodiversidade da macrofauna eddfica.
Palavras-chave: bioindicadores, capim napier, cultivo irrigado, invertebrados do solo, qualidade do solo.

INTRODUCTION to the state’s agricultural potential. However,

the replacement of native vegetation by grain-

Southwestern Piaui State, considered the production systems in the Cerrado of Piaui promotes

last agricultural frontier in Brazil, has been included changes in the structure of the soil macroinvertebrate

in the agroeconomic scenario of the country due community relative to the natural Cerrado condition
to the growing demand for food production and (SANTOS et al., 2016).
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Soil macrofauna has been used as a
bioindicator of soil quality, as it plays important
roles in the proper soil functioning, regardless of
the cultivation system. These organisms are soil
invertebrates with body size greater than 2mm
(SWIFT et al., 1979), and they can be influenced by
the quantity and quality of the plant material input
into the soil (CARRILLO et al., 2011).

In Piaui, few studies have been conducted
on the soil macrofauna relative to land use and
management. Some studies note that different land-
use and management systems negatively affect
these organisms; these systems include areas of
agroforestry (LIMA et al., 2010), areas of pasture
with epigean fauna in the litter (NUNES et al.,
2012; LUZ et al., 2013), sugarcane (ABREU et al.,
2014), and grain-production systems in the Cerrado
(SANTOS et al., 2016).

However, one of the main obstacles
to sustainable agricultural development in the
region is the lack of research related to soil-quality
bioindicators, especially the degree of sensitivity of
different soil macrofaunal taxa to the intensity of
land use. Therefore, studies that evaluate agricultural
production alternatives to soybean monoculture in
the region and their effects on soil bioindicators are
important because they may identify conservation
soil-management alternatives. Thus, the aim of
this study was to characterize the soil macrofauna
present under different crops and compare them to
the macrofauna under a native Cerrado/Caatinga
vegetation ecotone in Southwestern Piaui.

MATERIALS AND METHODS

The study was conducted in the
experimental area of the Professora Cinobelina Elvas
Campus of the Universidade Federal do Piaui, in the
municipality of Bom Jesus, Piaui (PI) (09°04'48"
S, 49°19'35"” W, 290m altitude). The climate of the
region is classified as warm and semi-humid, type
Aw, according to the Kdppen classification, with a
mean annual temperature of 30°C and precipitation of
1,024mm (INMET, 2015).

The soil of the experimental area is
classified as Latossolo Amarelo Distréfico tipico with
a loamy clayey texture according to the EMBRAPA
(2013) criteria, exhibiting the following soil particle
size distribution: 402.5g kg™! clay, 87.5g kg™ silt, and
510.0g kg'! sand, with smooth undulating relief and
native tropical deciduous Cerrado/Caatinga ecotone
vegetation. Soil moisture and depths during data
collection in the investigated areas varied between

7.2 and 17.4%. The chemical soil analysis was
performed according to the recommendations of
the Manual of Soil Analysis Methods (EMBRAPA,
2011), and the results for the soil under the different
crops are shown in table 1.

Soil samples were collected from
December 2011 to January 2012, following the
recommendations of the Tropical Soil Biology and
Fertility Program (TSBF) described by ANDERSON
& INGRAM (1993). Soil monoliths were collected
in trenches (0.25m x 0.25m) in the 0-0.1, 0.1-0.2,
and 0.2-0.3m layers. Surface litter was also collected
using a metal quadrat, which was randomly placed in
each area, with five samplings per area (replications).

Soil monoliths were collected from areas
of cultivation of sweetsop (Annona squamosa L.)
(SOP), andropogon grass (Andropogon gayanus
K.) with three years of use (AG3), andropogon
grass with six years of use (AGO6), pivot-irrigated
corn (Zea mays J.) (PIC), Napier grass (Pennisetum
purpureum S.) (NAP), and native Cerrado/Caatinga
ecotone vegetation (NV). The histories of the areas
are described in table 2.

After being manual sorted, a procedure
performed in the open, the collected invertebrates were
stored in containers with 70% ethanol. Subsequently,
the invertebrates were counted and identified to the
family level. The identification of the taxa was based
on the research of RUPPERT & BARNES (1996) and
BORROR et al. (1989), following didactic material
available at  <http://www.termitologia.unb.br/>
for the identification of Isoptera and <http://www.
insetologia.com.br/> for the identification of the
other orders. Next, the absolute abundance of each
group was expressed as relative density (number of
individuals per square meter), calculated from the
mean of the replications per area.

Vertical distribution for each area was
calculated from the means of the five replicates per
area in each layer. The density data were subjected to
the Shapiro-Wilk test, and even after square root of (x
+ 1) transformation, the distribution remained non-
normal. As an alternative, the Kruskal-Wallis test was
used, followed by the two-sided Dunn’s test, for which
the assumption is that the data set does not follow
a normal distribution. The means of the ordinations
and the differentiation among the different crops are
shown in table 3. The standard error of the mean is
presented as a measure of data dispersion.

To evaluate the family diversity of each
area, the Shannon (H) and Simpson (Is) indexes
were used. Shannon index was calculated using the
following formula: H = -X pi_log, pi, where pi =
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Table 1 - Soil chemical analysis of areas under cultivation for sweetsop (SOP), andropogon grass with three years of use (AG3), andropogon
grass with six years of use (AG6), pivot-irrigated corn (PIC), Napier grass (NAP), and native Cerrado/Caatinga ecotone vegetation

(NV) in Southwestern Piaui State, Brazil.

Soil chemical attributes®

Area

pH P Zn K Ca Mg CEC AP* H+AP* m \ oM

CaCl, mg dm? mol, dm> %o

SOP 4.8 4.6 1.4 0.3 1.6 0.6 49 0.0 2.5 1.3 47.6 1.8
AG3 42 4.9 0.7 0.1 0.8 0.3 4.4 0.4 3.1 30.3 28.9 1.8
AG6 5.6 29 0.5 0.1 23 0.3 45 0.0 1.8 1.9 58.8 1.2
PIC 4.7 62.8 3.1 0.1 1.8 0.4 42 0.2 2.0 14.2 50.2 1.4
NAP 4.8 52 1.8 0.1 2.4 0.5 5.1 0.1 22 2.6 56.7 1.6
NV 4.1 32 0.5 0.1 0.2 0.1 3.9 0.5 34 51.6 13.7 1.0

"Mean values of the chemical attributes for the 0 to 0.3m soil depth layer in each sampled area. pH: hydrogen potential; P: phosphorus; Zn:
zinc; K: potassium; Ca: calcium: Mg: magnesium; CEC: cation exchange capacity; AI*": aluminum; H + A’": hydrogen + aluminum; m:
aluminum saturation; V: base saturation; and OM: soil organic matter.

ni/N, ni = the density of each group, and N = the total
number of groups. Simpson index was calculated
using the equation (Is = 1-L), where L = Zni (n-1)/
N(N-1), ni = the number of individuals in group “i”,
and N = the sum of the densities of all groups.

For the application of principal components
analysis (PCA), the Bartlett sphericity test was first
performed (P<0.05) to test the relations among
the variables. Then, the relations between the soil

statistical program XLSTAT® 2016 (ADDINSOFT,
2016), a plug-in of Microsoft Excel 2010.

RESULTS AND DISCUSSION

Total relative density of the sampled and
quantified soil macrofauna in the six areas was 20,669
ind. m?, distributed among six classes, 16 orders, and
40 families (Table 3). The most abundant groups, in

macrofauna functional groups and the centroids of the
confidence ellipses for each area were tested using the

descending order of relative density were Isoptera
(71.85%), Hymenoptera (14.24%), Haplotaxida

Table 2 - History of areas under cultivation for sweetsop (SOP), andropogon grass with three years of use (AG3), andropogon grass with six
years of use (AG6), pivot-irrigated corn (PIC), and Napier grass (NAP) in Southwestern Piaui State, Brazil.

Area Description
SOpP Started in 2006 and managed under conventional tillage for the cultivation of sweetsop (4nnona squamosa L.). Area with five

years of use under cultivation.

AG3 Started in 2008 and managed under conventional tillage for the cultivation of andropogon grass (4dndropogon gayanus K.), grazed
with goats. Area with three years of use under pasture.

AG6 Started in 2005 and managed under conventional tillage for the cultivation of andropogon grass (4dndropogon gayanus K.), grazed
with goats. Area with six years of use under pasture.

e s

oy,
"o,

PIC Started in 2007 and managed under conventional tillage for the cultivation of pivot-irrigated cowpea (Vigna unguiculata L.). In

"o,

& the 2008/2009 agricultural year, conventional tillage and pivot-irrigated corn. In the 2009/2010 agricultural year, conventional
W tillage and pivot-irrigated cowpea. In the 2010/2011 agricultural year, conventional tillage and pivot-irrigated corn. Area with four
N years of intensive cultivation.

\

L

NAP Started in 2005 and managed under conventional tillage for irrigated corn (Zea mays L.) cultivation. In the 2006/2007 agricultural
year, conventional tillage and irrigated tomato cultivation. In 2007-2009, cultivation of Napier grass (Pennisetum purpureum S.)
without cutting. In 2010- 2011, cultivation of Napier grass with cut twice a year. Area with six years of use.

Ciéncia Rural, v.47, n.10, 2017.
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Table 3 - Relative density (individuals per m?)°, family richness, diversity indexes, and Kruskal-Wallis test for soil macrofauna under
different crops in areas of Cerrado/Caatinga ecotone, Southwestern Piaui State, Brazil.

. Area:
Class Order Family
SOP AG3 AG6 PIC NAP NV J
Ara” Ara® Theridiidae 35+9.3 16+5.0 3+3.0 29+21.1 16+12.4 6+3.9 ‘\“
Ara® Sco Scorpionidae 0 10£9.6 6+6.0 0 0 6+3.9 |
Ara® Sco Akravidae 0 0 343.0 0 0 0 N
Ins Bla Blattellidae 343.0 10+6.4 0 0 0 6+6.0 ]
Ins Bla Blaberidae 0 0 0 0 0 10+6.4
Ins Bla Blattidae 0 0 34+3.0 0 0 0
Ins CoA Carabidae 10+3.9 10+£3.9 29421.1 26+10.8 16+5.0 61+29.7
Ins CoA Scarabaidae 13+6.0 0 0 13+12.8 6+3.9 16+12.4
Ins CoA Nitidulidae 22+10.8 19+£19.0 343.0 22422.0 3£3.0 19+15.5
Ins CoA Staphylinidae 208+158.5 0 13+9.3 134+126.5 13+6.0 29+15.5
Ins CoA Anobiidae 0 0 0 6+6.0 0 0
Ins CoA Languridae 0 0 6+3.9 10+6.4 0 0
Ins CoA Hydrophilidae 6+6.4 0 3+3.0 0 0 0
Ins CoA Cleridae 3+3.0 0 0 0 0 16+16.0
Ins CoA Byturidae 0 0 3+3.0 0 0 0
Ins CoA Histeridae 0 3+3.0 0 3+3.0 0 0
Ins CoL Ciidae 0 0 0 0 3+3.0 6+3.9
Ins CoL FElateridae 35£19.2 38+20.0 22+4.0 6+4.0 6+6.0 29+7.8
Ins CoL Curculionidae 0 0 0 0 0 3+£3.0
Ins CoL Melolontidae 0 3+3.0 3+3.0 26+13.9 3+3.0 45+30.1
Ins CoL Chrysomelidae 0 0 16+12.4 64+30.3 0 2248.1
Ins Dip® Muscidae 0 13+6.0 19+6.0 0 3+3.0 13+£9.3
Ins Hem Cicadidae 0 0 0 0 0 6+6.0
Ins Hem Cimicidae 0 3+3.0 0 0 0 0
Ins Hem Reduviidae 0 0 3+3.0 0 0 0
Ins Hem Pentatomidae 0 3+3.0 0 0 0 0
Ins Hem Cydinidae 3+3.0 0 0 2248.1 34+3.0 35+31.3
Ins Hem Leptopodidae 0 0 0 3+3.0 0 0
Ins Hym Formicidae 362+106.0 141438.3 1133+702.0 166+81.7 643+141.0 490+155.0
Ins Hym Vespidae 0 0 0 3+3.0 0 3+£3.0
Ins Iso” Termitidae 2115+£1187.0  2070+£957.0 1622+460.0 522+183.7  2483+1982.0 5869+2195.0
Ins Iso® Rhynotermitidae 16+16.0 424+41.6 3+3.0 3+3.0 13+13.0 77+77.0
Ins Iso* Mastotermitidae 0 0 0 13+13.0 0 0
Ins Lep Nymphalidae 16+16.0 3+3.0 0 102+37.0 3+3.0 3+3.0
Ins Ort Grylidae 6+3.9 0 0 3+3.0 0 6+3.9
Chi Sco Scolopocryptopidae 32+20.9 22+14.8 0 10+£3.9 13+£3.2 1949.3
Dip® Pol Polydesmidae 1349.3 1949.3 0 0 10+6.4 354234
Dip* Spi Rhinocricidae 10+6.4 34+3.0 0 6+6.0 0 0
Oli Hap - 240+83.3 99+40.9 0 474+£118.0 2754433 26+18.0
Mal Iso® Porcellionidae 61+16.3 6+6.0 0 0 0 0
Density sum 3209+£1059.0 2533+1041.0  2893+489.0 1666+457.0  3512+1974.0  6856+2463.0
Number of families 20+£1.1 20+1.4 18+0.7 23+1.9 17+0.8 26+2.2
Shannon Index 0.06 0.04 0.05 0.08 0.05 0.02
Simpson Index 0.02 0.03 0.02 0.01 0.03 0.02
Kruskal-Wallis (Mean ordinations) 130.6AB 124.4AB 113.1B 136.4AB 113.4B 149.0A

Ara®: Arachnida; Ins: Insecta; Chi: Chilopoda; Dip®: Diplopoda; Oli: Oligochaeta; Mal: Malacostra; Ara’; Araneae; Sco: Scorpiones; Bla:
Blattodea; CoA: Coleoptera adult; CoL: Coleoptera larva; Dip® Diptera; Hem: Hemiptera; Hym: Hymenoptera; Iso®: Isoptera; Lep:
Lepidoptera; Ort: Orthoptera; Sco: Scolopendromorpha; Pol: Polydesmidae; Spi: Spirobolida; Hap: Haplotaxida; and Iso’ Isopoda.
Cultivation of sweetsop (SOP), andropogon grass with three years of use (AG3), andropogon grass with six years of use (AG6), pivot-
irrigated corn (PIC), Napier grass (NAP), and native Cerrado/Caatinga ecotone vegetation (NV). “Calculated for each area from the mean of
the replications per area. The values in parentheses refer to the standard error of the mean.

Ciéncia Rural, v.47, n.10, 2017.
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(5.39%), Coleoptera adults and larvae (5.20%), and
other taxa (3.32%). The total relative density reorted
in this study was higher than found in other studies, for
example, PORTILHO et al. (2011) and SANTOS et al.
(2016) in the Cerrado biome and LUZ et al. (2013) and
ABREU et al. (2014) in the Caatinga biome.

The relative density under the different
crops was lower than under NV, and in most areas,
the orders Isoptera and Hymenoptera predominated,
except in the area under PIC, where Isoptera and
Haplotaxida (earthworms) predominated. Based on
the classification into functional groups proposed
by BROWN et al. (2015), the dominant functional
groups were the geophages/bioturbators, considered
ecosystem engineers. The higher relative density under
NV is due to the predominance of termites, belonging
to the family Termitidae (Isoptera), of approximately
85.60% relative to the occurrence of other families
in this area. Thus, because all cultivated areas were
under conventional soil cultivation, plowing and soil
exposure are the main factors reducing the relative
density of termites.

Among all orders, Isoptera (termites)
represented 71.84% of the soil macrofauna quantified
in the six evaluated areas. This result is similar to those
obtained by SANTOS et al. (2016) in the Cerrado and
by LIMA et al. (2010) in the Caatinga of Piaui. The
organisms of this taxon create biogenic structures
in the soil where they live, providing resources to
other soil organisms (LAVELLE, 1996). Among the
Isoptera, the family Termitidae, very common in
tropical environments, was the one that predominated
in all the cultivated areas and in NV. The highest
abundance of this family in the cultivated areas
was observed in NAP, which showed an abundance
closest to that under NV.

The order Coleoptera (adults and larvae)
exhibited the highest family diversity under PIC and
NV (10 families each). According to CORREIA &
OLIVEIRA (2005), some members of these families
mayactasagricultural pests. Forexample, Diloboderus
abderus (larva) of the family Melolonthidae attacks
mainly roots. Another important coleopteran family is
Curculionidae, represented by the cotton boll weevil
(Anthonomus grandis). However, most families are
beneficial to the soil, as they build galleries that favor
water infiltration and organic matter incorporation
into the soil.

In the area under PIC, relative to all other
coleopteran families, Staphylinidae predominated,
with higher relative density in the adult form,
and Chrysomelidae, in larval form, representing
43.23% and 20.65%, respectively. The occurrence

of Staphylinidae may be related to soils containing
high concentrations of potassium, phosphorus,
and organic matter (DUNXIAO et al., 1999) and,
because staphylinids function as predators in the
environment, to soils undergoing pest control. In turn,
the family Chrysomelidae may respond to soil stress
(PAOLETTI et al., 1991), participating directly in
plant and animal decomposition.

In areas where coleopterans occurred,
the family Cleridae, in adult form, and Ciidae,
Curculionidae, and Melolonthidae, in larval forms,
presented lower relative densities in all cultivation
systems when compared to NV, possibly because they
are more sensitive to anthropogenic disturbances and
the intensive land use in these environments.

The family Formicidae (Hymenoptera),
abundant in areas of Cerrado and Caatinga, exhibited
higher relative density in AG6 compared to the other
areas, including NV. The continuous use of goats in
this soil for six consecutive years may have caused
soil degradation, as the dominance of Formicidae in
this area is likely indicative of anthropogenic damage.
Similar to the Isoptera, these organisms are important
for soil functioning, as the decomposition of plant
and animal matter may be related to the presence of
these taxa, which participate in the equilibrium of
agricultural ecosystems (BRUYN, 1999).

Despite the dominance of those groups
considered ecosystem engineers in the study areas,
oligochaetes were absent in AG6 and showed low
abundance in the other evaluated areas. These
individuals respond negatively, with a reduction in
their abundance in several environments because
low soil-moisture levels, high temperatures, and
anthropogenic land use limit their population
(BARETTA et al., 2007).

Evaluation of the vertical distribution of
soil organisms (Figures 1A, 1B, 1C, 1D, lE, 1IF)
revealed a variation in the colonization of these
organisms in the different soil layers. The areas under
cultivation of SOP, PIC, and NV exhibited a higher
proportion of organisms in the 0-0.1m depth layer.
Higher proportions of soil fauna in the superficial
layers may be associated with greater food diversity
of soil organic matter (CARRILLO et al., 2011) and
prey for predatory organisms in addition to the greater
availability of oxygen in this soil layer.

Under NAP (Figure 1E), the 0.2-0.3m layer
had the highest colonization of organisms compared
to the other layers evaluated. This result may be
related to the better distribution of the fasciculate
root system along the soil profile as well as to the
better moisture conditions, providing more adequate

Ciéncia Rural, v.47, n.10, 2017.
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Figure 1 - Relative density of soil macrofauna under cultivation for sweetsop (SOP) (A), andropogon grass with three years of use (AG3)
(B), andropogon grass with six years of use (AG6) (C), pivot-irrigated corn (PIC) (D), Napier grass (NAP) (E), and native
Cerrado/Caatinga ecotone vegetation (NV) (F).

conditions for the colonization of these individuals factor loading), detritivore/decomposer (0.81), and

(LAVELLE, 1996).

The relations among the soil macrofauna
functional groups in the cultivation areas, soil
particle size distribution, and soil chemical attributes
were analyzed using PCA. The PCA revealed that
52.44% of the data variability was explained by axis
1 and 24.23% by axis 2, accounting for 76.67% of
the variability in the data (Figure 2). Axis 1 was
mainly influenced by the predator/parasite (0.92

geophage/bioturbator (0.62) functional groups, with
positive eigenvectors.

The ordination diagram shows the relations
between the sampled areas and the functional
groups. The detritivore/decomposer and geophage/
bioturbator functional groups are more closely
associated to NV and SOP, respectively. No trend was
observed in grouping for the other functional groups
with the remaining areas.

Ciéncia Rural, v.47, n.10, 2017.
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Figure 2 - Principal component analysis for the soil macrofauna functional groups under different crops, grain size distribution, soil
moisture, and fertility as explanatory variables. Cultivation of sweetsop (SOP), andropogon grass with three years of use (AG3),
andropogon grass with six years of use (AG6), pivot-irrigated corn (PIC), Napier grass (NAP), and native Cerrado/Caatinga
ecotone vegetation (NV). CLA: clay; SIL: silt; FN: fine sand; CS: coarse sand. g/b: geophage/bioturbator; d/d: detritivore/
decomposer; ph/p: phytophagous/pest; p/p: predator/parasite. pH (hydrogen potential), P (phosphorus), K (potassium), Ca
(calcium), Mg (magnesium), CEC (cation exchange capacity), A’ (aluminum), H+A** (hydrogen + aluminum), m (aluminum
saturation), V (base saturation), OM (organic matter), and Zn (zinc).

The plotting of the soil grain-size revealed that these attributes were not sufficient
distribution, soil moisture, and soil chemical attributes to explain the variations in the soil macrofaunal
in the ordination diagram as explanatory variables to functional groups; although, some trends toward
test their relation with the functional groups indicated groupings between potassium and the detritivore/
an association between the detritivore/decomposer decomposer and potassium and predator/parasite
and the geophage/bioturbator groups with the fine functional groups were observed. However, the
sand and coarse sand fractions. At the same time, these quality of the samples for these variables was

g functional groups correlated negatively with the silt classified as mediocre to unacceptable, respectively

S& fraction. Moreover, the phytophage/pest functional (KAISER, 1974).

.‘s ) group correlated negatively with soil moisture and Regarding the number of families reported

‘\“\ may not be directly dependent on this variable for in the studied areas, PIC was similar to NV. Although,

\ survival because, according to BROWN et al. (2015), the structure of the communities varied between these
these groups survive mainly on living plant parts. areas, this crop, even under intensive conventional

When testing the possible correlations cultivation, was the cultivated area that provided better
between the soil macrofauna functional groups and conditions for the survival to these soil macrofaunal
the soil chemical attributes, the results of the PCA families. This area possibly presented better survival

Ciéncia Rural, v.47, n.10, 2017.
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conditions due to the food abundance resulting from
the cowpea/corn succession associated with better soil
moisture levels. Finally, the Shannon and Simpson
diversity indexes demonstrated that PIC was the
cultivated area with the highest soil macrofaunal family
diversity identified in this study. Therefore, the PIC in
this study was the crop that exhibited greater diversity
in the number of families, a result similar to that of NV.

CONCLUSION

The structure of the soil macrofaunal
community is negatively altered by the different
crops in comparison to the natural Cerrado/Caatinga
ecotone condition.

The cultivation of Napier grass favors
greater soil macrofaunal abundance, with a
predominance of families belonging to the orders
Isoptera and Hymenoptera.

The number of soil macrofaunal families
under pivot-irrigated corn was the number most
similar to that of native vegetation, and this crop
also had greater family diversity compared to the
other crops studied. Therefore, cultivation of pivot-
irrigated corn reduces the impact of anthropogenic
land use on the biodiversity of the soil macrofauna.
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