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In olive groves, ants typically dominate the arthropod community and are very responsive to 
human impacts. For these reasons, they can be used as agents to assess changes in arthro-
pods from traditional to high density plantations. The objective of this work was to study the 
ant community composition both on soil and in the canopy of the tree in olive groves under 
different management regimes.

In May 2011, ants were sampled in 16 olive groves, eight located in Alentejo (Southern Portu-
gal) and eight in Trás-os-Montes (Northeastern Portugal). Ants were collected from the canopy 
by beating two branches from twenty trees/ grove. For the collection of edaphic ants, 16 pitfall 
traps with ethylene glycol were installed on soil. Traps were left in the field for seven days. Ants 
were sorted in the laboratory and identified to species.

On the ground, a total of 5059 individuals were collected in Alentejo belonging to 24 species 
and 16093 in Trás-os-Montes belonging to 32 species. Messor barbarus (L.), Aphaengaster 
senilis Mayr and Tetramorium semilaeve André dominated the community of ants in Alentejo 
with 28.8%, 24.6% and 10.2% of relative abundance while in Trás-os-Montes, Tapinoma niger-
rimum (nylander), M. barbarus and Tetramorium forte Forel, with 44.5%, 26.1%, 10.2%, were the 
dominant species. In the canopy, a total of 35 individuals were collected in Alentejo belonging 
to seven species and 247 in Trás-os-Montes belonging to 16 species. Intensive and high den-
sity hedgerow systems obtained lower species richness and abundances of ants than tradi-
tional groves.  

Keywords: Formicidae, canopy, edaphic, pitfalls, Messor barbarus (L.), Tapinoma nigerrimum 
(nylander)
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Ant communities in olive groves: from organic to the high-density hedgerow systems 

In olive groves, ants typically dominate the arthropod community and are very responsive to human impacts. For these reasons, they can be used as agents to assess changes 
in arthropods from traditional to high density plantations. In Portugal, Alentejo and Trás-os-Montes regions represent the two most important production regions of olive oil, 
accounting for 41.7% and 20.8%, respectively of the Portuguese olive cultivation. In Alentejo, the new plantation systems have been increasing, but in Trás-os-Montes 
traditional olive groves are still being dominant. Thus, these regions can be studied in order to evaluate ant communities in traditional and in new growing systems. The 
objective of this work was to study the ant community composition both on soil and in the canopy of the tree in olive groves under different management regimes.  

Figure 3. Principal component analysis showing correlations among ant species and 
the environmental variables included (region, stratum and agricultural practices).  A 
high number of species were associated to soil than to the canopy (circle around soil 
and ant species). 
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In 2011, ant specimens were sampled in May in eight olive groves located in Trás-os-Montes and eight olive 
groves located in Alentejo (Fig. 1). The agricultural practices in each olive grove are explained in Table 1, 
and they correspond to an increasing gradient of agricultural practices, from organic farming to hedgerow 
groves.  
 

Sampling of ants in the canopy: 20 tree/grove were sampled (red points in Fig. 2A). Ants were collected by 
the beating technique (Fig. 2B) and in each tree two branches were selected. 
 

Sampling of soil ants: 16 pitfall traps with ethylene glycol were installed 50 m apart and arranged alternately 
with four traps placed along two rows (yellow  points in Fig. 2A) and the other traps placed between rows 
(blue crosses in Fig. 2A). Pitfalls were left in the field for seven days. 
 

Ants were sorted in the laboratory and identified to species. 
 

Principal Component Analysis (PCA) was used to detect patterns in the relationships between species 
abundance, allowing its classification and the separation of each region, stratum and agricultural practice. 

A total of 5059 individuals were collected in Alentejo belonging to 19 species and 16093 in Trás-os-Montes belonging to 30 species. Messor barbarus (L.), Aphaengaster senilis 
Mayr and Tetramorium semilaeve André dominated the community of ants in Alentejo while in Trás-os-Montes, Tapinoma nigerrimum (Nylander), M. barbarus and Tetramorium 
forte Forel were the dominant species (Table 2). Intensive and high density hedgerow systems obtained lower species richness and abundances of ants than traditional groves.  
 
Considering the relation between ant species and each grove studied, evaluated by the PCA, the environmental variables (represented by the region, stratum and agricultural 
practices) explained 15.8% of the variation of the data (Fig. 3). From this value, 16.2% was explained by Axis 1 and 9.5% by Axis 2. According to the PCA diagram, both region 
and stratum were clearly differentiated through the abundance of ant species. 

The regions studied, Alentejo and Trás-os-Montes were vey different in that concerns to their ant 
communities.  Significantly less abundance and richness were sampled in Alentejo.  Several ant species  
were associated with the occurrence of soil vegetation, such as Messor barbarus, Plagiolepis pygmaea, 
Crematogaster auberti and Tapinoma nigerrimum.  The patterns of the communities of ants were also 
different in the region with less disturbed groves reaching higher abundance of ants than higher 
disturbed. Thus, it seems that ants were responsive to the increase of land use intensity. 
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Figure 2 – A – Distribution of the sampling points: Yellow circles – pitfalls in the plantation 
line, Blue crosses – pitfalls between the plantation line, red circles – sampled tree; B – 
beating technique device; C – Pitfall. 
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Organic farming No No No No 

Organic farming No No No No 

Integrated Production No Yes, plantation row  Yes No 
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yes No No Yes, plantation row 

Organic farming 
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No No No No 

Intensive system yes yes yes No 

Hedgrow system yes yes yes No 

Figure 1. General view of olive groves from each system: A – organic farming, B, C and D integrated production olive groves located in 
Trás-os-Montes; E- organic farming traditional grove, F – organic farming intensive grove, G – intensive grove and H – hedgerow grove 
located in Alentejo. 
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Table 1 – Characterization of the olive groves studied.  
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Dolichoderinae
Tapinoma madeirense Forel, 1895 0.03 0.05
Tapinoma nigerrimum (Nylander, 1856) 13.14 4.22 4.15 39.57 47.52
Tapinoma erraticum (Latreille, 1798) 0.02
Tapinoma simrothi  Krausse 0.80 0.11

Formicinae
Camponotus piceus (Leach, 1825) 0.05 0.23
Camponotus pilicornis (Roger, 1859) 0.02 0.07
Camponotus fallax (Nylander, 1856) 0.02
Camponotus cruentatus  (Latreille, 1802) 0.05 0.01
Camponotus aethiops (Latreille, 1798) 0.12
Camponotus sylvaticus  (Olivier) 0.11
Camponotus lateralis (Olivier, 1792) 0.15 0.15 0.04
Cataglyphis hispanica (Emery, 1906) 2.64 0.16 1.73 1.68
Cataglyphis sp. 1.99 9.08 6.39 4.50 8.16
Formica subrufa Roger, 1859 0.65 0.15 0.68
Formica gerardi Bondroit, 1917 0.02
Formica sp. 0.01
Lasius sp. 0.80 0.18 0.10
Plagiolepis pygmaea (Latreille, 1798) 1.46 0.38 6.23 0.23 1.34
Plagiolepis schmitzii Forel 0.27 6.81 1.44
Proformica CONF. nasuta  (Nylander, 1856) 0.76

Myrmicinae
Aphaenogaster gibbosa (Latreille, 1798) 0.23 0.12
Aphaenogaster senilis Mayr, 1853 27.92 21.46 19.01 0.05
Crematogaster auberti Emery, 1869 1.42 11.95 0.32 1.63 5.47
Crematogaster scutellaris (Olivier, 1792) 2.68 0.90 0.62
Crematogaster sordidula  (Nylander) 0.04
Goniomma hispanicum  (André, 1883) 0.73 2.92 0.19
Messor barbarus (Linnaeus, 1767) 27.61 27.51 35.94 42.52 15.99
Messor bouvieri Bondroit, 1918 0.28 1.33
Messor capitatus (Latreille, 1798) 0.13 1.17
Pheidole pallidula  (Nylander, 1849) 2.72 9.41 22.52 0.03
Solenopsis sp. 0.03 0.08
Tetramorium forte Forel, 1904 0.04 2.81 3.20 13.90
Tetramorium semilaeve André, 1883 14.98 5.68 3.19 0.65 1.07
Tetramorium sp. 0.02

Alentejo Trás-os-Montes
Sub-famíly/species

Table 2 – Relative abundance of each ant species  in each  management type.  

CONCLUSIONS 
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