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Epigeic ants (Hymenoptera: Formicidae) in vineyards
and grassland areas in the Campanha region, state of Rio
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ABSTRACT: In order to characterize the epigeic myrmecofauna in fields and vineyards in the physiographic region of
Campanha, located in the Pampa biome, state of Rio Grande do Sul, inventories were conducted on three farms. On each
farm, samples were collected in three environments: the rows in the vineyards, the spaces between rows in the vineyards,
and the adjacent areas, with vegetation similar to that which preceded the establishment of crops. In each environment, 20
points were sampled using pitfall traps. We collected 72 species distributed among 24 genera and seven subfamilies. The
study provides the first inventory of the ant fauna in the region, contributing with new records for the state of Rio Grande
do Sul and for Brazil. It is hoped that this inventory will stimulate further studies on the biodiversity of this biome that is

still poorly known.

INTRODUCTION

The growing concern over environmental issues,
especially the impact of human activities, with the
alteration of habitats and the consequent reduction in
biodiversity, has mobilized the scientific community
to conduct studies that increase knowledge about the
biological diversity of various ecosystems (Queiroz et
al. 2006). Species inventories are very useful to support
subsequent, more detailed studies on the structure and
functioning of ecological communities (Alonso and Agosti
2000). These inventories can provide essential information
about the distribution of individuals, biological properties
and the presence of rare or ecologically important species,
whether introduced or endemic (Wilson 1997). These
studies may also lead to the establishment of techniques
for the sustainable exploitation of biotic and abiotic
resources of the studied environments (Prado 1980).

Ants are one of the most studied groups in the world
(Lach et al. 2010). Currently there are 12,643 described
species (Agosti and Johnson 2012), although it is estimated
that there may be around 22,000 species (Agosti and
Johnson 2003). Due to their ecological characteristics,
ants are considered one of the groups of invertebrates
with the most important role in terrestrial ecosystems
(Majer 1983), acting in several ecological functions, such
as improvement of the physical-chemical properties of the
soil due to increased fertility (transport of organic matter)
and of the soil porosity (construction of subterranean
galleries and chambers in the nests), population control
of other invertebrates due to the predatory habit of many
species, as well as contributing to dispersal and pollination
processes (Holldobler and Wilson 1990; Folgarait 1998;

Silva and Brandao 1999; Queiroz et al. 2006).

In Brazil, inventories of the myrmecofauna have
been carried out at various locations, whether natural or
subjected to human disturbance, and a few biomes, such
as the Cerrado (Marinho et al. 2002; Andrade et al. 2007;
Soares et al. 2010) and the Atlantic Forest (Dias et al. 2008;
Rosumek et al. 2008; Gomes et al. 2010) have been studied
in more detail. On the other hand, for the Pampa biome,
the knowledge of its ant fauna is still incipient.

The Pampa biome, which covers an area of 176,496
km?, occupies 63% of the territory of the state of Rio
Grande do Sul in southern Brazil, representing only
2.07% of the Brazilian biomes (IBGE 2004). However, the
Pampa is a complex biome composed of several vegetation
formations, among which the grasslands dominated by
C3 grasses are the most representative, with inclusions
of forests on the banks of streams and slopes of hills. The
structure of the vegetation is very diverse, in response
to the diversity and range of factors such as climate and
soil, as well as the management to which this vegetation is
submitted (Pillar et al. 2009).

Like other Brazilian biomes, the Pampa biome has
been suffering from a reduction of its native areas due
to agricultural expansion (Overbeck et al 2009), often
forming a mosaic of agroecosystem landscapes and areas
of native vegetation in various stages of conservation,
shapes and sizes (Dias et al. 2008).

Among agroecosystems found in Rio Grande do Sul, the
cultivation of vines, has social and economic importance to
the state. That said, as with other conventional agricultural
systems, it causes simplification of the landscape because
of the removal of native vegetation, and the need for
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pesticides to protect against etiological agents is also a
concern. These activities may lead to a loss of biodiversity
and ecosystem imbalance (Garcia 2001). However, the
conservation of remnant native vegetation adjacent
to cultivated areas can serve as a source of migrants,
such pollinators and dispersers, for the maintenance
of biodiversity in general, besides providing natural
enemies for the pests that may damage the crops. Thus,
the occupation of the landscape by agroecosystems does
not necessarily transform it into a completely inhospitable
environment to all native species (Dias et al. 2008).

In areas such as the Campanha region, especially with
cultivation of vines, there is a lack of information about
the behaviour of ant assemblages as they relate to the
implementation of these ecosystem matrices indicating,
initially, the need to carry outinventories. Thus, the purpose
of this study was to characterize the epigeic ant fauna in
areas with cultivation of vines and adjacent native sites in
three farmslocated in the physiographic Campanha region,
inserted in the Pampa biome, in the state of Rio Grande do
Sul. This study, besides contributing to the knowledge of
the species present in this region, constitutes a significant
database that can aid in making future management and
conservation plans for these habitats.

MATERIALS AND METHODS
Study Area

The study was conducted in three areas with cultivation
of Vitis vinifera Linnaeus (1758) cv Cabernet Sauvignon
with amean age of seven years old, and three areas of native
grassland adjacent to these. The areas are located in the
Pampa biome, specifically in the physiographic region of
Campanha in the municipalities of Bagé (Fazenda Peruzzo -
Granja Santa Tecla - 31215’S 54205’W and Fazenda Malafai
- Granja Sdo Martim - 31216’S 54207°'W) and Candiota
(Fazenda Miolo - Fortaleza do Seival - 31923’S 53245'W).

The Campanha physiographic region is characterized
by a gently undulating topography which is rarely
interrupted by plateaus (Marchiori 2004). The dominant
vegetation is subtropical grasslands, sometimes forming
“vassourais” (shrub lands).

Along the rivers there are shrub-like gallery forests,
broadleafforestsand, sporadically, “capdes” (wood islands)
(Fortes 1959). According to the IBGE (2004) vegetation
maps, the region of Campanha is classified as type grassy-
woody steppe savanna. According to the classification
of Képpen, the climate is subtropical Cfa (Képpen 1936;
Peel et al. 2007), with four well-defined annual seasons,
characterized by average annual temperatures below
21°C, with occurrence of hot summers and frosts during
the winter.

Data Collection

Data collection was carried out over two years, with a
sampling effort of one collection per season (spring 2009
to winter 2011). The three farms were sampled in each
collection.

These farms were considered replicas of the sampled
environments. In each farm, 60 collection points were
marked, 20 in the grassland areas and 40 in the vineyard
areas. In the vineyard areas, 20 points were marked in
the rows and 20 in the spaces between rows. The rows
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and spaces were considered different environments
and, therefore, different treatments. This distinction was
established because agrotoxics were applied in the rows,
whereas the spaces between rows were simply mowed.

In the grassland areas the sampling points were
divided equally into two transects (ten points/transect),
each 180m long. In the vineyards the collection points
along the rows and spaces were installed in an interwoven
pattern so that, on the Peruzzo and the Miolo farms, the
points were distributed along seven transects (six points/
transect), each 120m long. On the Fazenda Malafai the
collection points were distributed along five transects
(eight points/transect), each 140m long. In the absence of a
predetermined specific protocol, we respected a minimum
distance of 20m from the boundaries of each area to avoid
the edge effect. To ensure the independence of the samples
a distance of 20m was maintained between one another.

Pitfall traps were used, consisting of plastic 200mL
bottles, buried up to their upper edge, containing a solution
of water, glycerine and saltat 5%. The pitfall traps were kept
in the field for 72 hours, after which they were removed,
properly labelled and transported to the Myrmecology
Laboratory of the Plant Protection Department of the
Federal University of Pelotas (UFPEL), where the material
was sorted and stored in vials containing ethanol at 70%.

The ants were identified to genus level with the use of
a dichotomous key (Palacio and Fernandez 2003). When
possible the identification was made to the species level,
otherwise the groups were treated as morpho-species.

The determination of the species was made through the
use of keys of Gongalves (1961), Kempf (1965), Watkins
(1976), Wilson (2003), Longino and Fernandez (2007)
and Wild (2007b) and by comparison with the material
available in the collection of the Museum of Zoology of
Sao Paulo University(MZSP). The taxonomic classification
follows Bolton et al. (2006) and Lapolla et al. (2010).
Specimens of all species collected were deposited in the
collections of MZSP and in the Entomological Museum
Ceslau Biezanko (MECB) of UFPEL.

RESULTS AND DISCUSSION

Our inventory sampled 72 ant species, which were
distributed amongst 24 genera and seven subfamilies.
The number of ants identified until species levels
corresponded to 55% of all ants sampled. Myrmicinae
was the most speciose subfamily with 41 species, followed
by Formicinae (11 species), Ponerinae (10 species),
Dolichoderinae (six species), Ectatomminae (two species),
Ecitoninae and Pseudomyrmecinae (one species each). The
five genera with highest number of species were: Pheidole
Westwood, 1839 (12 species); Solenopsis Westwood, 1840
(11 species); Acromyrmex Mayr, 1865 and Hypoponera
Santschi, 1938 (seven species each); and Camponotus
Mayr, 1861 (five species) (Table 1).

The predominance of the subfamilies Myrmicinae,
Formicinae and Ponerinae, and the genera cited above
was expected since these are common and abundant
groups, especially in the Neotropics. This is corroborated
by most inventories carried out in Brazil, regardless of the
methodology and the study site, such as those performed
by Marinho et al. (2002), Coérrea et al. (2006) and Andrade
etal (2007).
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Among the predominant genera, Pheidole is considered
a hyperdiverse generalist ant, widely distributed and
known for its mass recruitment system, which allows
it to dominate food resources efficiently and to exclude
competitors (Fowler 1993; Wilson 2003). The species of
the genus Solenopsis are typically generalists with regard
to their habitat and diet (Gongalves and Nunes 1984),
and are distinguished for their aggressiveness in the use
of soil and litter, being found frequently both in native
environments and in agroecosystems (Delabie and Fowler
1995). Ants of this group are able to withstand long
periods of food scarcity, and also have effective strategies
for mass recruitment (Fowler et al. 1991).

Leaf-cutting ants of the genus Acromyrmex are endemic
to the Neotropical region and part of the Neartic region,
being widely distributed throughout Brazil, causing
considerable damage to agriculture by cutting plant
material from most cultivated plants (Loeck et al. 2003) for
the cultivation of a symbiotic fungus on which they feed.
Of the eight species recorded for the region of Campanha
by Loeck and Griitzmacher (2001), only the species
Acromyrmex laticeps Emery, 1905 was not recorded in the
present inventory.

The species of Hypoponera are solitary predators of
relatively small size, not very agile, foraging preferentially
in hipogeic strata. Their colonies are small, located on the
ground or under rocks and logs (Silvestre et al. 2003).
The genus Camponotus has wide distribution, consisting
of omnivorous species of arboreal and terrestrial habits,
classified as dominant organisms, according to the Cerrado
guilds, described by Delabie et al. (2000) and Silvestre et
al. (2003). This genus has many species with high capacity
to invade new environments, due to both their adaptability
and diet flexibility (Ramos et al. 2003).

The species Brachymyrmex patagonicus Mayr, 1868;
Brachymyrmex sp.4; Crematogaster quadriformis Roger,
1863; Dorymyrmex pyramicus (Roger, 1863); Pheidole
aberrans Mayr, 1868; P humeridens Wilson, 2003; P. nubila
Emery, 1906; P. obtusopilosa Mayr, 1887; P. spininods Mayr,
1887; Pheidole sp.3; Pheidole sp.4; Solenopsis sp.1; and
Wasmannia auropunctata (Roger, 1863) were the only ones
that occurred on all the farms and environments sampled.
All the mentioned species belong to highly generalist
genera that are widely distributed in the Neotropics.

In this inventory, the species Crematogaster bruchi
Forel, 1912 was recorded for the first time in Brazil. This
species has been reported in Argentina (Kempf 1972;
Vittar 2008; Vittar and Cuezzo 2008) and Paraguay (Wild
2007a). The genus Crematogaster Lundi, 1831 brings
together a large number of generalist and omnivorous
species, many of which are dominant arboreal species,
although they also occur in the soil and leaf litter (Delabie
etal 2000).

The presence of Camponotus blandus (Smith, 1858),
Gnamptogenys bruchi (Santschi, 1922) and Linepithema
anathema Wild, 2007 was recorded for the first time in the
state of Rio Grande do Sul, since they were not mentioned
in the catalogs of Kempf (1972) and Brandao, (1991) nor
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in any of the state inventories performed so far.

According to Lattke (2003), species of the genus
Gnamptogenys Roger, 1863 are commonly found in humid
forests, nesting in decaying wood, soil or leaflitter. They are
generalist predators, but some may specialize as predators
of other ants, beetles and millipedes (Lattke 1990; Brown
1992). The species in the Americas were recently reviewed
by Lattke et al (2007), who recorded the occurrence
of G. bruchi only in Argentina. However, its presence in
Brazil has already been noted elsewhere (Bolton et al
2006).

Very little is known about the species Linepithema
anathema, recently described by Wild (2007b). However,
the presence of L. micans (Forel, 1908) should be
emphasized, since this species was presentin all farms and
treatments, with the exception of rows on Fazenda Malafai.
This species was considered by Sacchett et al. (2009) as
one of the main dispersers of the mealy bug popularly
known as land-pearl [Eurhizococcus brasiliensis (Hempel,
1922)] in the vineyards of the city of Bento Gongalves, in
the Rio Grande do Sul Serra Gaticha mountain range.

The species richness in this inventory was high when
compared to other studies carried out in other localities
in the state of Rio Grande do Sul, inserted into the Atlantic
Forest biome (e.g. Fonseca and Diehl 2004; Schimidt
and Diehl 2008; Albuequerque and Diehl 2009). The
low richness found in these studies is probably due to
differences in methodology and sampling effort, as well
as to the fact that a few of these studies were carried out
in altered environments which are not representative of
the local natural environments. For example, Sacchett e
Diehl (2004), in a study carried out with a sampling effort
similar to the one used in the current study, found greater
richness, collecting 62 species in protected natural areas
of the restinga forest in Itapua State Park.

Thus, it is likely that the native areas of the Atlantic

Forest biome in the state have a greater species richness
when compared to areas located in the Campanha region,
since these are generally made up of forests which tend
to offer better conditions for the establishment of ant
colonies. More heterogeneous environments provide
greater amount of available resources for harboring a
higher diversity of species, offering greater carrying
capacity, with wider availability of refuge, foraging and
feeding sites, and less competitive interaction between
species (Morais and Benson 1988; Holldobler and Wilson,
1990; Folgarait 1998; Ribas et al. 2003).
Therefore, in the present study, the list of species obtained
can be considered a first step towards understanding the
ant fauna in grassland environments and vineyards in the
region of Campanha, providing important information
for future studies, as well as management of the local
agroecosystems and conservation plans of natural areas.
We hope that further surveys of the ant fauna would be
conducted in other physiognomies and agroecosystems
in the region of the Pampa biome, contributing towards
developing a more complete biodiversity database about
this poorly known biome.
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TABLE 1. Epigeic myrmecofauna collected with pitfall traps in vineyards (R - row; S - space between rows) and adjacent grassland sites (G) in the region
of Campanha in the state of Rio Grande do Sul. Key: * New record for the State of Rio Grande do Sul; ** new record for Brazil.

TG MALAFAI MIOLO PERUZZO
G R S G R S G R S
Dolichoderinae
Dolichoderini
Dorymyrmex pyramicus (Roger, 1863) X X X X X X X
Dorymyrmex sp.2 X X X X
Forelius brasiliensis (Forel, 1908) X X
Tapinoma sp.1 X X
Linepithema anathema* Wild, 2007 X
Linepithema micans (Forel, 1908) X X X X X X X
Ecitoninae
Ecitonini
Neivamyrmex sp.1 X
Ectatomminae
Ectatommini
Ectatomma edentatum Roger, 1863 X X
Gnamptogenys bruchi*(Santschi, 1922) X
Formicinae
Camponotini
Camponotus blandus*(Smith, 1858) X X X X X
Camponotus koseritzi Emery, 1888
Camponotus punctulatus Mayr, 1868 X X X X X X
Camponotus renggeri Emery, 1894
Camponotus pr. germaini X X X X X X
Plagiolepidini
Brachymyrmex patagonicus Mayr, 1868 X X X X X X X X X
Brachymyrmex pr. pilipes X
Brachymyrmex sp.4 X X X X X X X X X
Brachymyrmex sp.12 X X X X
Myrmelachista gallicola Mayr, 1887 X X
Nylanderia fulva (Mayr, 1862) X X X X X
Myrmicinae
Attini
Acromyrmex ambiguus (Emery, 1888) X X X X
Acromyrmex balzani (Emery, 1890) X
Acromyrmex crassispinus (Forel, 1909) X X X
Acromyrmex heyeri (Forel, 1899) X X X X X X
Acromyrmex lobicornis (Emery, 1888) X
Acromyrmex lundi (Guérin-Méneville, 1838) X X X X X X X X
Acromyrmex striatus (Roger, 1863) X X
Cyphomyrmex rimosus (Spinola, 1851) X X X X
Trachymyrmex holmgreni Wheeler (1925) X X X X
Trachymyrmex sp.1 X
Blepharidattini
Wasmannia auropunctata (Roger, 1863) X X X X X X X X X
Wasmannia williamsoni Kusnezov, 1952
Crematogastrini
Crematogaster bruchi **Forel, 1912 X
Crematogaster quadriformis Roger, 1863 X
Crematogaster sp.3
Dacetini
Strumigenys louisianae Roger, 1863 X X X
Myrmicini
Pogonomyrmex coarctatus Mayr, 1868
Pogonomyrmex naegelii Emery, 1878 X X X X X
Pheidolini
Pheidole aberrans Mayr, 1868 X X X X X X X X X
Pheidole cavifrons Emery, 1906 X X
Pheidole humeridens Wilson, 2003 X X X X X X X X X
Pheidole nubila Emery, 1906 X X X X X X X

1187



TABLE 1. CONTINUED.
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MALAFAI

MIOLO PERUZZO

SPECIES

R S

Pheidole obscurithorax Naves, 1985

Pheidole obtusopilosa Mayr, 1887

Pheidole spininods Mayr, 1887

Pheidole subarmata Mayr, 1884

Pheidole sp.1 X
Pheidole sp.2
Pheidole sp.3
Pheidole sp.4
Solenopsidini

>

Solenopsis sp.1
Solenopsis sp.2
Solenopsis sp.5

XXX X

Solenopsis sp.7
Solenopsis sp.8
Solenopsis sp.9

>

Solenopsis sp.10

Solenopsis sp.12

Solenopsis sp.13

Solenopsis sp.14

Solenopsis sp.15

Ponerinae

Ponerini

Anochetus (gr. inermis) sp.1

Hypoponera sp.1

Hypoponera sp.2

Hypoponera sp.3

Hypoponera sp.4

Hypoponera sp.5

Hypoponera sp.6

Hypoponera sp.7

Pachycondyla bucki (Borgmeier, 1927)
Pachycondyla striata Smith, 1858 X
Pseudomyrmecinae
Pseudomyrmecini

Pseudomyrmex termitarius (Smith, 1855)

XX X X o
XX XD

MKooX X X

>
> >
>
>
>
>

XXX X
LT o T
XX K X
MKooX X X X
XXX X

TOTAL NUMBER OF SPECIES 40

23 28 50 40 37 41 27 24
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