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Abstract: The objective of the study was to compare the richness and diversity of ant 
assemblages in an agroecological system under peach orchard, conventional system 
under peach orchard cultivation and native vegetation in rural properties located in a 
Pampa Biome. The study was conducted in four samplings in 2017: 1st and 09th March 
(summer); 24th and 31st July (winter); and four samplings in 2018: 23rd and 30th January 
(summer); 31st July and 07th August (winter). Pitfall traps were used. The assemblages 
were characterized and compared using richness, number of occurrences of ants, 
Shannon diversity (H’), equitability, rarefaction analysis and Chao 1. The association 
of the species with the samples was evaluated by a Principal Component Analysis 
(PCA). The agroecological system had the highest number of occurrences, while the 
conventional orchard the lowest number. Richness and abundance were greatest during 
the summer. The conventional peach orchard obtained the lowest H’ for both seasons 
when compared to the agroecological orchard and native vegetation. The PCA explained 
77.40% of the occurrence of ants in the environments and in the seasons. The results 
found demonstrated that conservationist systems tend to harbor greater wealth and 
diversity of ant assemblages, as well as occurring in native áreas.
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INTRODUCTION

The management of ecologically based systems 
considering environmental preservation 
emerged in the beginning of the 21st century 
as the emergence of a paradigm shift process, 
in order to prevent the degradation of natural 
resources (Silva et al. 2015). Such systems 
understand the soil holistically, that is, they 
see that the physical, chemical and biological 
properties interact with each other and depend 
on each other (Borsato 2015).

Of particular concern has been the 
degradation that conventional management 
has been causing in the soil. This is the basic 
ecological component of the functioning 

of ecological processes in ecosystems and 
sustainable agricultural yield (Gliessman 2009). 
Common practices of this type of management, 
such as plowing, harrowing and the use of 
pesticides, can degrade the soil, reducing its 
quality and causing erosion, superfi cial crusting 
and reduction of soil organic matter (Bartz et 
al. 2013). These changes result in the variation 
of temperature, humidity and aeration of the 
soil, determining factors for the establishment 
and development of the organisms that inhabit 
the soil (Baretta et al. 2011). The soil, in addition 
to being a substrate for plant growth and food 
production, should also be considered a living 
“being”, as it contains thousands of animals 
and microorganisms (Brown et al. 2015), being a 



JULIANA S. CARVALHO et al. ANT ASSEMBLAGES

An Acad Bras Cienc (2021) 93(Suppl. 4) e20201821 2 | 14 

habitat for edaphic macrofauna. It encompasses 
organisms with a body diameter greater than 2 
mm and covers more than 20 taxonomic groups 
(Swift et al. 1979). The potential of the ants to be 
used in the evaluation of soil quality, since its 
groups are sensitive to environmental changes 
and to soil preparation and management, 
therefore, it can assist in monitoring soil 
biodiversity (Baretta et al. 2014).

Ants, in particular, are considered of 
fundamental importance for maintaining soil 
quality, being useful as bioindicators (Lutinski 
& Garcia 2005, Crepaldi et al. 2014). The richness 
and diversity of these organisms tends to 
increase according to the complexity of the 
environments, due to the greater availability of 
niches (Holdefer et al. 2017).

The type of soil and vegetation are the 
main determining factors for the composition 
of ant assemblages, thus, species identification 
are important indicators for environmental 
monitoring (Schmidt et al. 2013). Ant biodiversity 
has been studied in order to understand 
the disturbances caused by the constant 
simplification of natural ecosystems.

Therefore, this work aimed to characterize 
and compare the richness and diversity of 
the ant assemblages in agroecological peach 
orchards, conventional peach orchards and 
native vegetation in the Pampa Biome.

MATERIALS AND METHODS
Study location
The study was carried out in two familiar 
agricultural agroecosystems and a native 
vegetation area located in the Pampa Biome. 
The Pampa Biome is located in the southern half 
of Rio Grande do Sul, it is the smallest Brazilian 
biome in extension (176,496 km²), corresponding 
to approximately 2.07% of the national territory. 
The natural landscapes of the Pampa are 

characterized by the dominance of countryside 
vegetation in flat relief, wavy to strongly wavy 
(Boldrini 2020). The familiar agricultural 
agroecosystems, as well as the native vegetation, 
are located in the region of Colônia São Manoel 
(31 ° 26 ‘S and 52 ° 33’ W), 8th district of Pelotas, 
RS, Brazil, in the physiographic region called 
Serra do Sudeste. The soil of agroecosystems 
was classified as Neossolo Litólico Eutrófico 
(Santos et al. 2017).  The region has a natural 
vegetation cover classified as small-scale fields 
and forests, close to the savanna (Porto 2002). 
According to the Köppen classification, type 
Cfa (C: warm temperate climate, with average 
temperature of the coldest month between 3 
and 18 ° C; f: in no month is precipitation below 
60 mm; a: temperature of the warmest month is 
higher than 22 ° C).

The temperature and precipitation graphs 
are shown in figure 1.

Study areas
a) Agroecological peach orchard:

It is located at geographic coordinates 
31°25’55”S and 52°33’24”W. This agroecosystem 
was originally made up of native vegetation, 
later used for pasture. In 2002, 195 plants of the 
cultivar Granada were implanted. The spacing 
between plants has a distance of 2m and 
between lines of 4m, in an area of approximately 
0.22 hectares (ha). This area is surrounded 
by native vegetation. In the summer period 
spontaneous vegetation appears. A mechanical 
mowing is carried out in March. In winter, Vicia 
sativa L. (vetch), Avena sativa L. (oats) and 
Lolium multiflorum L. (Italian ryegrass) are 
sown. The soil correction consists of applying 
lime (around half a kilogram per plant when the 
farmer deems it necessary). For monitoring fruit 
flies, McPhail traps were used as described in 
Garcia & Lara (2006). These were installed 10m 
apart at a height of approximately 1.5m inside 
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the treetops. The interior of each trap contained 
an attractive aqueous solution.

b) The area of native vegetation is located 
on the agroecological farmer’s property and is 40 
years old on average. It is located at geographic 
coordinates 31° 25’45”S and 52°33’25”W with an 
area of approximately 1ha. It contains species 
such as: Rapanea ferruginea Ruiz & Pav. 
(capororoca), Luehea divaricata Mart & Zucc. 
(açoita-cavalo), Matayba elaeagnoides Radlk. 
(camboatá), Ficus carica L. (fig), Allophylus 
edulis St. Hil. (vacum), Eugenia myrcianthes 
Nied (pessegueiro-do-mato), Cedrela fissilis Vell. 
(cedar) among other species (Gomes et al. 2019). 
Surrounding this vegetation, there is the area of 
agroecological orchard. Due to the preservation 

and representativeness of the local biodiversity, 
this area was used as a reference in comparison 
to the others.

c) Conventional peach orchard:
It is located at geographic coordinates 

31°25’33”S and 52°33’30”W. This agroecosystem 
was originally made up of native vegetation. In 
1996, 200 plants of the Esmeralda cultivar were 
implanted. The spacing between plants has a 
distance of 2m and between lines of 4m, in an 
area of approximately 0.22 hectares (ha). The 
surrounding area has native vegetation and 
other crops such as a vegetable garden.

The orchard is managed with herbicides, 
fertilization with highly soluble fertilizers and 
the soil is without vegetation cover between the 

Figure 1. Precipitation, and temperature in Pelotas, RS, Brazil.a) February 2017; b) March 2017; c) July 2017; d) 
January 2018; e) July 2018 and f) August 2018.
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peach cultivation lines. In this agroecosystem 
a systemic herbicide (N-(fosfonometil)
glicina) of broad spectrum and desiccant of 
spontaneous plants is applied, in addition to 
the use of Bordeaux mixture in early spring 
(late September). As a phytosanitary treatment, 
a contact and ingestion organophosphate 
insecticide (fruit filling stage), systemic action 
organophosphate insecticide and acaricide 
(control of the fruit fly) and systemic fungicide 
from the triazole and sulfur group are used.

According to the farmers’ report, the areas 
produce quality fruits that are marketed locally.

Ant collection
Four samplings were undertaken in 2017: 1st and 
09th March (summer); 24th and 31st July (winter); 
and four samplings were undertaken in 2018: 
23rd and 30th January (summer); 31st July and 
07th August (winter). 

Were used pitfalls as per adapted method in 
all samplings (Lutinski et al. 2013). The pitfall traps 
were composed of a plastic pot with a capacity 
of 1L, inserted in the soil until the height of its 
opening, being protected by a clay tile. In each 
trap, we added 200 mL solution composed of 5% 
bihydrated glycerin, 22% distilled water and 73% 
96º Gl alcohol. In each environment we installed 
9 pitfalls along a linear transect perpendicular 
to the edge, observing the distance of 10 meters 
between consecutive traps (Lutinski et al. 2013). 
On average, as traps they remained in the field 
for 7 days. After that period they were removed 
and replaced.

Specimens were stored in bottles containing 
70% ethanol and transported to the Soil Biology 
Laboratory at the Universidade Federal de 
Pelotas (Pelotas) for sorting and identification 
using the taxonomic keys proposed by Baccaro 
et al. (2015) and the classification was based on 
Bolton (2019).

Statistical analysis
The richness was defined as the number of 
species that occurred in each area. The relative 
frequency based on the occurrence of each 
species in each sampled environment and the 
abundance based on the relative frequency 
(Lutinski et al. 2017a). The richness of the areas 
was also compared using a non-parametric 
estimator (Chao 1) in EstimatesS 8.0 (Colwell 
2006, Chao 1987) and compared by rarefaction 
analysis based on species occurrences using the 
EcoSim 7 software (Gotelli & Entsminger 2001).

In order to test the possible associations 
between ant species, environment (local) and 
season (summer and winter) was used the 
Principal Component Analysis (PCA) using the 
Past statistical program (Hammer et al. 2001).

RESULTS

The species Nylanderia fulva (Mayr, 1862) 
presented the highest frequency in the 
agroecological (24.2%) and conventional (31.9%) 
orchards (Table I).

Of the thirty species sampled, eight occurred 
in the three environments: Gnamptogenys 
striatula Mayr, 1884, Gnamptogenys sp.1, 
Camponotus sp.1, Camponotus sp.2, Nylanderia 
fulva, Pheidole sp.1, Pogonomyrmex naegelli 
Emery, 1878 and Pachycondyla striata (Smith, 
1858) (Table I).

The most frequent genera in the samples 
were Nylanderia, Pheidole, Pachycondyla, 
Gnampnotgenys and Cyphormymex, respectively. 
The genus Solenopsis was not collected in native 
vegetation, however, in the conventional orchard 
it represented 18.6% of the total records for the 
agroecosystem, where as in the agroecological 
orchard the genus represented 1.2% of the 
records. 
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Table I. Species, occurrences and relative frequency (%) in agroecological peach orchard, conventional peach 
orchard and native vegetation in Colônia São Manoel, Pelotas, RS, Brazil, 2017 and 2018.

Taxon AP NV CP

Subfamily Ectatomminae

Gnamptogenys striatula Mayr, 1884 5 (1,9) 24 (16,0) 1 (0,9)

Gnamptogenys sp. 1 2 (0,8) 14 (9,3) 1 (0,9)

Gnamptogenys sp. 2 1 (0,4) 5 (3,3)

Subfamily Formicinae

Camponotus alboannulatus Mayr, 1887 5 (1,9)

Camponotus cingulatus Mayr, 1862 5 (1,9) 1 (0,9)

Camponotus crassus Mayr, 1862 3 (1,2)

Camponotus lespesii Forel, 1886 7 (2,7) 4 (2,7)

Camponotus rufipes (Fabricius, 1775) 18 (6,9)

Camponotus sp. 1 14 (5,4) 2 (1,3) 4 (3,5)

Camponotus sp. 2 3 (1,2) 1 (0,7) 1 (0,9)

Camponotus sp. 3 4 (1,5) 1 (0,9)

Nylanderia fulva (Mayr, 1862) 63 (24,2) 22 (14,7) 36 (31,9)

Subfamily Myrmicinae

Acanthognathus teledectus Brown & Kempf, 1969 1 (0,9)

Acromyrmex ambiguus (Emery, 1888) 14 (5,4) 4 (2,7)

Cyphomyrmex rimosus (Spinola, 1851) 23 (8,8) 1 (0,7)

Cyphomyrmex strigatus Mayr, 1887 7 (2,7) 1 (0,7)

Mycocepurus goeldii (Forel, 1893) 1 (0,4

Mycocepurus sp. 1 (0,4)

Pheidole sp. 1 50 (19,2) 33 (22,0) 34 (30,1)

Pheidole sp. 2 1 (0,7)

Pheidole sp. 3 2 (0,8)

Pogonomyrmex naegelii Emery, 1878 1 (0,4) 3 (2,0) 8 (7,1)

Solenopsis saevissima (Smith, 1855) 3 (1,2) 16 14,2)

Solenopsis sp. 1 5 (4,4)

Subfamily Ponerinae

Anochetus neglectus Emery, 1894 1 (0,4)

Hypoponera sp. 1 3 (1,2) 3 (2,0)

Hypoponera sp. 2 5 (1,9) 3 (2,7)

Hypoponera sp. 3 3 (1,2) 2 (1,3)

Pachycondyla harpax (Fabricius, 1804) 2 (0,8) 8 (1,3)

Pachycondyla striata Smith, 1858 14 (5,4) 22 (14,7) 1 (0,9)

Richness (S) 27 17 14

Abundance (occurrences) 260 150 113
*AP: agroecological peach orchard; CP: conventional peach orchard; NV: native vegetation.
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The species Acanthognathus teledectus 
Brown & Kempf, 1969 collected in the conventional 
orchard is the first record for the state of Rio 
Grande do Sul. The species Pachycondyla harpax 
(Fabricius, 1804) was found in the agroecological 
peach orchard and in the native vegetation, not 
being in the conventional peach orchard. 

A total of 5,323 ant specimens of thirty 
species were collected, in four subfamilies and 
13 genera, corresponding to 523 occurrences, with 
the greatest richness found in the agroecological 
orchard (S = 27), followed by native vegetation 
(S = 17) and conventional orchard (S = 14), as 
well as abundance (occurrences) n = 260, n = 
150 and n = 113, respectively. The agroecological 
peach orchard and native vegetation showed 
the highest richness while in the conventional 
peach orchard there was the lowest richness 
(Figure 2). In all evaluated agroecosystems, 

richness and abundance were higher during the 
summer (Table II). 

The conventional peach orchard obtained 
the lowest Shannon diversity index (H’) for both 
seasons when compared to the agroecological 
orchard and native vegetation. This index was 
higher in the summer for the agroecological 
orchard, while in the winter the native vegetation 
obtained the highest value.

Equitability (J’) followed the same trend 
as Shannon’s diversity, with the agroecological 
orchard and native vegetation having the 
highest values for summer and winter, native 
vegetation having the highest value. During the 
study period, the highest values of Chao1 were 
found in the summer for the agroecological 
and conventional orchards, since in these 
areas rare species occurred (Table II). Principal 
component analysis (PCA) explained 77.40% 

Figure 2. Comparison by the rarefaction method, based on the number of occurrences and of the accumulated 
richness of ant assemblages from three environments in Colônia São Manoel, Pelotas, RS, Brasil (2017-2018). 
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of ants occurrence in the summer and winter 
environments and seasons (Figure 3). 

Five species showed a positive association 
with the samplings carried out in the conventional 
peach orchard and in the agroecological peach 
orchard in winter: Camponotus sp.1, P. naegelli, 
N. fulva, Pheidole sp.1 and Solenopsis saevissima 
(Smith, 1855). The native vegetation, regardless 
of the season and the agricultural orchard in 
summer, showed a positive association with 
five species: Acromyrmex ambiguus (Emery, 
1888), P. striatra, G. striatula, Gnamptogenys sp.1 
and Cyphomyrmex rimosus (Spinola, 1851). All 
other species occurred regardless of the type of 
environment.

DISCUSSION

The higher frequency of N. fulva found in 
orchards can be explained by the fact that the 
species is considered generalist and native to 
southern Brazil and northern Argentina (Wang et 
al. 2016). According to the authors, this species is 
important in biological conservation control, as 
it predates larvae of Coleoptera and Lepidoptera 
pest species. However, it also has the tendency 
to form symbiotic relationships with Hemiptera 
that feed on plants and may intensify the 
problems arising from pests. N. fulva workers 
tend various honeydew producing hemipterans 

in Florida landscapes and natural areas (Sharma 
et al. 2013) especially in the warmer months.

The eight species that occurred in the 
three environments are mainly predators and 
collectors of honeydew and seeds. In citrus 
orchards there are approximately 123 species of 
ants that can collect honeydew (Samways et al. 
1982). Camponotus sp., C. crassus, C. rufipes and 
Pheidole sp. were observed collecting aleirodid 
honeydew in organic mandarin (Citrus reticulata 
Blanco) orchards (Rodrigues & Cassino 2011).

Ants of the genus Gnamptogenys are 
usually generalist predators, with some species 
considered specialists in certain prey (myriapods 
and beetles), thus acting in the control of these 
organisms in the environment (Baccaro et 
al. 2015). According to the same authors, they 
also collect honeydew from hemiptera and 
extrafloral nectar from plants. The species G. 
striatula has a preference for structurally more 
complex environments, as its diet is specialized, 
requiring greater food availability (Andersen 
2000). The highest incidence of this species was 
found in the area of native vegetation, as it has 
greater species diversity, offering the complexity 
that the species needs.

C. crassus and C. rufipes most often climb 
plants approximately 1m to collect extrafloral 
nectar and/or honeydew from aphids and scale 
insects (Lange et al. 2019). C. lespesii is very 

Table II. Richness, abundance, Shannon diversity index, equitability and Chao 1, from three environments in 
Colônia São Manoel, Pelotas, RS, Brazil (2017 – 2018).

Indicators APs APw NVs NVw CPs CPw

Richness (Sobs) 27 10 16 8 12 5

Abundance 197 63 120 30 91 22

Shannon diversity (H’) 2.76 1.56 2.29 1.83 1.86 1.25

Equitability (J’) 0.84 0.68 0.83 0.88 0.75 0.78

Chao1 29.5 12 19 8.5 22 6
*APs: agroecological peach orchard (summer); APw: agroecological peach orchard (winter); NVs: native vegetation (summer); NVw: 
native vegetation (winter); CPs: conventional peach orchard (summer); CPw: conventional peach orchard (winter).
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common in the Neotropical region (Rosumek 
2017) and also visits extrafloral nectaries (Byk & 
Del-Claro 2010). The Camponotus genus occurred 
mainly in the agroecological peach orchard, as 
this species can feed on extraforal nectar and 
honeydew. Camponotus sp. was associated 
with Aetalion reticulatum (L.) (Hemiptera: 
Aethalionidae) in açaizeiro-de-touceira, Euterpe 
oleracea Martius (Arecaceae) (Santos & Silva 
2021).

The species P. striata is considered a 
predator and gatherer of fruits and seeds. The 
transport of this material to the nests and the 
processing of these foods can influence the 
chemical and physical characteristics of the soils 
around the nests, as the transport of fruits and 
seeds can facilitate germination and increase 
the recruitment of seedlings on the nests or in 
the surroundings (Passos & Oliveira 2004), thus 
helping to disperse seeds in ecosystems.

The species of the genus Pogonomyrmex 
are collectors and predators, however, they are 
mostly collectors (Hölldobler & Wilson 1990). 
Ants of the P. naegelli species that inhabit 
the Brazilian Cerrado, have a predominantly 
granivorous diet during the dry/cold season, 
and in the wet/warm season, they consume 
both seeds and arthropods (mainly termites 
and other ants) (Belchior et al. 2012).

Among the five most frequent genders in 
this study, Abeijon et al. (2019) registered the 
presence of two of them, Pachycondyla and 
Pheidole, in peach orchard agroecosystems in 
the same physiographic region of the present 
study. Still, Rosado et al. (2012) collected 24 
genera of ants in areas of fields and vineyards 
in Rio Grande do Sul, eleven of them were also 
verified in this study. According to Antweb (2020), 
in Brazil there are 115 genera of ants and 1515 
species already described. 

Ants of the genus Solenopsis are associated 
with anthropization (Lutinski et al. 2014, 2017b), 

loss and fragmentation of tropical forests, 
reducing the richness of other ant species by 
competitiveness (Dejean et al. 2015). This is the 
case of Solenopsis saevissima, a species that 
is often found in environments modified by 
man. The results obtained by Dejean et al. (2015) 
corroborate those of this study. The authors 
found that the decrease in species richness as 
the level of anthropization intensified, so that 
the abundance of S. saevissima was greater in 
anthropized environments, as well as in the 
conventional orchard.

In this work, the species A. teledectus was 
sampled in the conventional orchard. However, 
there are reports that it has also been found in 
an agroecological coffee area without shading 
and in a forest fragment located in Mexico 
(Urrutia-Escobar & Armbrecht, 2013). The 
authors associated the species with the degree 
of conservation of the environments, since it 
is considered demanding in the search for its 
habitat.

Pachycondyla harpax it is an important 
species as a bioindicator of conserved 
environments and of low human impact 
(Tibecherani et al. 2018). Corroborating with 
the results found in this study, in which no 
specimen was found in the conventional orchard. 
According to the literature, this species is a 
potential predator of small invertebrates such 
as termites, myriapods and soft-bodied insects, 
which are probably absent in the conventional 
peach agro-ecosystem, (Garcia-Pérez et al. 1997, 
Braga et al. 2010, Oliveira et al. 2015). Predatory 
insects, such as ants of the species P. harpax, 
compose one of the most important groups of 
natural enemies, playing a fundamental role in 
the regulation of arthropod pest populations in 
several crops (González et al. 2014). 

The genera Solenopsis and Pheidole have 
wide adaptation, which can be found from 
natural environments to the most disturbed 
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ones (Hölldobler & WiIson 1990, Freire et al. 
2012), confirm the results found, since these 
genera were collected in agroecological and 
orchards conventional. Similarly, Estrada et al. 
(2019) found such genera in several areas of 
orchard and vegetable garden under organic 
and conventional cultivation. Pheidole sp. and 
Solenopsis sp. are important pest regulators 
in orchards, acting in the biological control 
of Anastrepha fraterculus (Wiedemann, 1830) 
(Diptera, Tephritidae) (Galli & Rampazzo 1996, 
Fernandes et al. 2012).

The richness of ants found in the 
agroecological peach orchard reflects the 
preservation of the agroecosystem. The 
importance of the structural complexity of the 
environments due to the time of implantation 
of the organic system is reflected in the diversity 
of ants (Urrutia-Escobar & Armbrecht 2013, 
Holdefer et al. 2017). The agroecosystem of the 
agro-ecological orchard, 15 years old at the 
time of the research, seems to corroborate the 
hypothesis, linked to the permanent vegetal 
coverage of the soil, as well as the absence of 

Figure 3. Association (principal component analysis) of ant species with three environments from rural properties 
located in Colônia São Manoel, Pelotas, RS, Brasil, (2017 – 2018). *APs: agroecological peach orchard (summer); 
APw: agroecological peach orchard (winter); CPs: conventional peach orchard (summer); CPw; conventional peach 
orchard (winter); NVs: native vegetation (summer); NVw: native vegetation (winter) **Gs: Gnamptogenys striatula; 
Gsp1: Gnamptogenys sp. 1; Gsp2: Gnamptogenys sp. 2; Ca: Camponotus alboannulatus; Cc: Camponotus cingulatus; 
Cs: Camponotus crassus Cl: Camponotus lespesii; Cr: Camponotus rufipes; Csp1: Camponotus sp. 1; Csp2: 
Camponotus sp. 2; Csp3: Camponotus sp. 3; Nf: Nylanderia fulva; At: Acanthognathus teledectus; Aa: Acromyrmex 
ambiguus; Cyr: Cyphomyrmex rimosus; Cys: Cyphomyrmex strigatus; Mg: Mycocepurus goeldii; Msp: Mycocepurus 
sp.; Psp1: Pheidole sp. 1; Psp2: Pheidole sp. 2; Psp3: Pheidole sp. 3; Pn: Pogonomyrmex naegelii; Ss: Solenopsis 
saevissima; Ssp: Solenopsis sp. 1; An: Anochetus neglectus; Hsp1: Hypoponera sp. 1; Hsp2: Hypoponera sp. 2; Hsp3: 
Hypoponera sp. 3; Pah: Pachycondyla harpax; Pas: Pachycondyla striata.



JULIANA S. CARVALHO et al. ANT ASSEMBLAGES

An Acad Bras Cienc (2021) 93(Suppl. 4) e20201821 10 | 14 

the application of pesticides, which provides 
different niches for the shelter and food of these 
organisms. The data of richness and number of 
occurrences verified in the native vegetation, 
are similar to the conventional orchard, even 
though they are superior. Although the area is 
close to the agroecological orchard.

A similar result was found by Silva et al. 
(2012), when evaluating the edaphic fauna in 
the same rural property, found similar values 
of wealth between forest and a conventional 
system, differing from the agroecological area.

These data corroborate those obtained by 
Santos et al. (2017) who collected twice as many 
ants in organic sugarcane plantations compared 
to conventional sugarcane plantations. Estrada 
et al. (2019) in a study of mirmecofauna in several 
areas of perennial plants under organic and 
conventional cultivation, they also observed that 
areas under organic cultivation were richer and 
more abundant compared to conventional areas.  

Regarding the rarefaction curves, they 
did not reach asymptote, indicating that the 
sampling effort did not fully analyze the ant 
assemblies, being possible to register additional 
species in all environments. However, the lack of 
stabilization in the sampling curves is commonly 
observed in ant communities, a pattern that may 
be related to the aggregate distribution or rarity 
of some species (Lutinski et al. 2017b, 2018).

The higher Shannon (H’) index found in the 
agroecological orchard and native vegetation 
corroborates those found in the literature. 
Golias et al. (2018) found higher H’ values for an 
Atlantic Forest fragment compared to a lemon 
and orange grove, however they were maintained 
under conventional management. Estrada et al. 
(2019) found greater diversity for organic crops 
when compared to conventional crops.

Thus, in summer the equitability (J’) 
and diversity of H’ were similar between the 
agroecological orchard and native vegetation, 

while in winter it was superior for native 
vegetation. These results reflect the diversity 
and complexity of the orchard maintained under 
agroecological management, as well as the 
native vegetation, since in these environments 
the soil cover is maintained for the preservation 
and maintenance of organic matter, providing 
different niches for the shelter of edaphic fauna.

Silva et al. (2012) found greater diversity in 
the forest area in the rainy season in relation to 
agroecological and conventional areas. According 
to the authors, forests, in general, provide 
diversified conditions for the existence of greater 
biodiversity due to its more complex structures: 
large number of plant species and interconnected 
crowns forming a continuous canopy.

Temperature and rainfall have a direct 
influence on the activity of edaphic organisms, 
influencing, for example, foraging. The fluctuation 
of the activity of the ant assemblages in the face 
of temperature variations can influence the 
behavior of these organisms, suggesting that 
there are species tolerant and intolerant to heat. 
As the Calazans et al. (2020) study suggests, ant 
community can exhibit an thermal optimum of 
22.4°C. Species such as Cyphormymex minutus 
and Wasmannia lutzi are more active at lower 
temperatures, while species such as Pheidole 
sp., Pogonomyrmex naegelli and Solenopsis 
sp. are more active at higher temperatures. 
Figure 1 show the climatic conditions during 
the collections of the present research. Higher 
temperature averages in the summer may have 
influenced the activity of the mirmecofauna.

The type of soil and vegetation are the 
main determining factors for the composition 
of ant assemblages, thus, species identification 
is an important indicator for environmental 
monitoring (Schimidt et al. 2013). Intensive 
agricultural practices cause losses in edaphic 
biodiversity and can affect ecosystem services.
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Soil management systems that promote 
sustainability, that is, less intensive, unused 
or with less agrochemicals, more crop species, 
whether in rotation or consortium, are more 
favorable and with a greater capacity to provide 
refuge for biodiversity, which can improve 
ecosystem functions.

According to Magurran (2011) Chao1 consists 
of an estimator of the absolute number of 
species in an assembly and is based on the 
number of rare species. This explains the higher 
values   for this index in orchards in the summer, 
since each of them presents a unique species. 
Anochetus neglectus was collected only in the 
agroecological orchard and A. teledectus only in 
the conventional orchard.

Therefore, the species P. striata and G. 
striatula, which were associated with native 
vegetation and the agroecological orchard in the 
summer, were also found by Lutinski et al. (2018) in 
a forest fragment and a permanent preservation 
area, indicating that these species can be 
bioindicators of environmental quality. The genus 
Pachycondyla is predominantly predator and has 
an important role in the population control of 
other organisms, being associated with areas of 
vegetation in an advanced stage of succession 
(Oliveira et al. 2015).

 Prestes et al. (2006), found an increase 
in the population of this genus in banana 
cultivation, associated with an increase in 
the population of Cosmopolites sordidus 
(Coleoptera: Curculionidae), a species that can 
cause damage to the banana culture, which 
ended up culminating in the reduction of C. 
sordidus, and subsequently, reduction of the 
genus Pachycondyla as well. Conservation 
practices, such as the use of green manures, 
direct planting and the absence or decrease 
in the use of insecticides can positively affect 
epigeic populations (populations that live in 
litter) (Brown et al. 2015).

The richness of the agroecological orchard 
in winter was similar to that found for native 
vegetation (Table II), however the PCA (Figure 3) 
demonstrates the similarity of the conventional 
and agroecological orchard areas in that season. 
This result can be explained due to the relative 
frequency of Camponotus sp.1 and N. fulva in 
these areas, since the values are close (Table I). 

In the conventional orchard area, the least 
variation of the H’ index occurred during the 
seasons (Table II), this may explain the proximity 
of the values for such area in the summer and 
winter in the PCA analysis (Figure 3). Whereas, 
the area of agroecological orchard in the 
summer approached the native vegetation in 
the summer and winter (Figure 3), and may have 
been influenced by the presence of the species 
C. rimosus, which occurred in these two areas not 
being found in the conventional orchard (Table I).

The results found demonstrated that 
conservationist systems tend to harbor greater 
wealth and diversity of ant assemblages, as 
well as occurring in native areas. Agroecological 
systems can be a viable alternative to 
conventional systems in the preservation of 
ecosystems to maintain edaphic biodiversity, 
through the absence of the use of pesticides and 
the maintenance of vegetation cover. It tends to 
increase and preserve the diversity and richness 
of the ant assembly, favoring predatory species, 
thus contributing to the ecological management 
of pests.

The species Acanthognathus teledectus 
Brown & Kempf, 1969 collected in the 
conventional orchard is the first record for the 
state of Rio Grande do Sul. The agroecological 
system favored ant assemblages providing 
greater richness and diversity of species.
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