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Olive grove is an important land-use type in the Mediterranean region, with great ecological 
value mainly due to the complex composition of its biocenosis. Carabids have been indicated 
as appropriate responsive species attributed to their susceptibility to farming practices and, 
in the olive grove they can function as predators of the olive fruit fly pupae, Bactrocera ole-
ae Rossi. The objective of this work was to study the effect of soil management practices on 
abundance and richness of carabids in olive groves from Trás-os-Montes.

In May 2011, carabid specimens were sampled in eight olive groves located near Mirandela. 
These fields have been following different types of soil management in order to control weeds: 
tilled soil, application of herbicides, sown leguminous and maintenance of spontaneous vege-
tation. In each grove, 16 pitfall taps were installed and left in the field for seven nights. Carabids 
were sorted in the laboratory and identified to species.

A total of 897 specimens, belonging to 33 species, were collected in the eight olive groves stud-
ied. The most abundant species were Nebria salina Fairmaire & Laboulbene, Calathus mollis 
(Marsham) and Steropus globosus (Quensel) with relative abundances of 51.5%, 12.7% and 
11.0%, respectively. Higher number of individuals was found in groves covered by spontaneous 
vegetation, followed by leguminous plants, application of herbicide and tilled. Considering spe-
cies richness, groves covered with leguminous plants reached higher numbers, followed by 
spontaneous vegetation, application of herbicide and tilled. These results seem to indicate a 
negative effect of tillage and herbicides on carabid community.
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Abundance and richness of carabids in olive groves from Trás-os-Montes 
(Northeastern Portugal): the effect of soil management practices 

INTRODUCTION 
 

Olive grove is an important land-use type in the Mediterranean region, with great ecological 
value mainly due to the complex composition of its biocenosis. Carabids have been indicated 
as appropriate responsive species attributed to their susceptibility to farming practices and, 
in the olive grove they can function as predators of the olive fruit fly pupae, Bactrocera oleae 
Rossi. The objective of this work was to study the effect of soil management practices on 
abundance and richness of carabids in olive groves from Trás-os-Montes. 
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Figure 6 Non-metric multidimensional scaling (NMDS) analysis for each 
management type considering the abundance of carabids based on 
Euclidean distances measures, in samples collected in the plantation row 
(L) and between the rows (E). Distances between points in the diagram 
reflect relative similarities. 
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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. 

Figure 1. General view of olive groves from each type of soil management - A: Leguminous, B: Spontaneous 
vegetation, C: Tilled, D: Herbicide. 
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CONCLUSIONS 
 

In general, the olive groves covered with vegetation (spontaneous or leguminous plants) showed higher 
abundances of carabids and higher richness. In particular, C. mollis seems to have been favored by soil 
coverage since this species mainly occurred in olive groves covered by spontaneous vegetation. In future 
works, the feeding habits of the main species will be studied in order to establish trophic relationships and 
eveluate the potential of carabids as predators of the olive fruit fly. 

Figure 3. Main species of carabids identified in the olive groves sampled. 
Nebria salina Pterostichus globosus Calathus mollis 
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Figure 5. Species accumulation curves estimated for each 
grove sampled. 
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Tillage Herbicide Leguminous Spontaneous 

1 Amara aenea (De Geer, 1774) 3 1 
2 Anchomenus dorsalis (Pontoppidan, 1763) 1 2 2 
3 Bembidion lampros (Herbst, 1794) 1 
4 Bembidion ambiguum (Dejean, 1831) 1 
5 Brachinus explodens Duftschmid, 1812 8 
6 Brachinus variventris Schaufuss, 1862 4 3 
7 Brachinus sclopeta (Fabricius,1792) 2 
8 Calathus hispanicus Ganglbauer, 1891 2 
9 Calathus rotundatus Duval, 1857 1 

10 Calathus granatensis Vuillefroy, 1866 2 8 27 24 
11 Calathus mollis (Marsham, 1802)  8 1 9 96 
12 Calathus melanocephalus  (L., 1758) 5 1 7 
13 Cicindela campestris L., 1758 3 
14 Harpalus sp. 1 1 4 
15 Harpalus distinguendus (Duftschmid, 1812)  2 
16 Harpalus neglectus Audinet-Serville, 1821 1 
17 Harpalus anxius Duftschmid, 1912 2 
18 Harpalus atternuatus Stephens, 1829 1 
19 Laemostenus terricola (Herbst, 1783)  3 
20 Laemostenus complanatus Dejean, 1828 1 
21 Licinus punctatulus (Fabricius.1792) 1 
22 Nebria sp. 1 1 
23 Nebria salina Fairmaire & Laboulbénè, 1854  91 126 125 120 
24 Notiophilus biguthatus (Fabricius 1779) 1 2 
25 Ocys harpaloides (Serville, 1821) 1 
26 Olisthopus fuscatus Dejean, 1828 1 2 16 19 
27 Poecilus kugelanni (Panzer, 1797) 1 
28 Pterostichus globosus (Quensel, 1806) 32 24 27 16 
29 Syntomus foveatus (Fourcroy, 1785) 1 3 8 
30 Syntomus foveolatus (Dejean, 1831) 1 1 
31 Trechus obtusus Erichson, 1837  1 11 8 
32 Trechus quadristriatus (Schrank, 1781)  4 
33 Zabrus ignavus Csiki, 1907 2 

Figure 4. Venn diagram for the species present in 
the four managements studied. Each number 
corresponds to species showed in Table 1. 
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Table 1 – Abundance of each carabid species  in each  management type.  

MATERIAL AND METHODS 
 

In 2011, carabid specimens were sampled in October in eight olive groves located near 
Mirandela (northeastern Portugal). These fields have been following different types of soil 
management (Fig. 1) and two groves from each management type were selected: 
 

 Tilled soil; 
 Application of herbicides sprayed on the plantation row; 
 Soil covered with leguminous plants; 
 Soil covered with spontaneous vegetation. 
 

In each grove, 16 pitfall traps with ethylene glycol were installed 50 m apart and arranged 
alternately with four traps placed along two rows and the other traps placed between rows 
(Fig. 2). Pitfalls were left in the field for seven days. 
 

Carabid specimens were sorted in the laboratory and identified to species. 
 

Similarities between carabid communities were assessed by a multivariate two-way 
ANOSIM (analysis of similarity) and a subsequent SIMPER (similarity percentage) analysis 
was used to determine differences between managements. 
 

Species accumulation curves were used to estimate richness in each management type 
showing the cumulative number of taxa recovered according to the increase of the number 
of samples. 
 

Non-metric multidimensional scaling analysis (NMDS) was performed to visualize 
differences in distribution of species abundance of the samples collected in each 
management type. 

RESULTS 
 

A total of 883 carabids were collected belonging to 33 species (Table 1). Olive 
groves covered with spontaneous vegetation resisted  the highest abundance with 
35.7% of the individuals collected, followed by olive groves covered with leguminous 
(26.6%), groves treated with herbicides (21.5%) and tilled groves (16.2%). Nebria 
salina (Fig. 3) was the most abundant species but no significant differences were 
found between managements for this species. Calathus mollis was the second most 
abundant species in groves covered by spontaneous and significant differences 
were found between this management and the other ones. 
 

The two-way ANOSIM test revealed that regarding the whole carabid community, 
both management type (R = 0.17; P < 0.001) and abundances in the plantation row 
and between the rows (R = 0.17; P < 0.001) showed statistically significant 
differences. 
 

According to SIMPER analysis performed for dissimilarities management (overall 
average dissimilarity = 73.81%), the most contributing species were N. salina 
(33.11%), Pterostichus globosus (17.24%), C. mollis (13.32%) and C. granatensis 
(8.32%). 
 

Soil covered with spontaneous vegetations had more exclusive species followed 
leguminous (Fig. 4). Species accumulation curves estimated higher number of 
species for the group of olive groves covered by vegetation (Fig.5). NMDS showed 
more similarity among carabid communities collected on the plantation row in olive 
groves covered by vegetation. 
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