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Non-crop cultivated plants can provide agriculture with ecosystem services, such as

biological pest control and, a sound knowledge of the relationships between these

plants and arthropod communities is important. Given its entomophilous characteristics,

Dittrichia viscosa, a plant commonly found in the Mediterranean region, could potentially

be used in integrated pest management systems. The aim of this study is to investigate

arthropofauna associated with D. viscosa in olive groves during its pre-flowering,

flowering and post-flowering stages and to determine the possible relationships between

different groups of arthropods. Using vacuum-sampling, the study was carried out on

D. viscosa plants bordering and inside olive groves. The plants produced new leaves

in April and flowered between August and October. Miridae, Aphididae, Hymenoptera

parasitoids, Formicidae, Araneae, and Aleyrodidae were the most abundant groups of

arthropods collected during the pre-flowering and flowering stages. Plant phenology

differentially influenced the arthropod populations of the different groups, with the

Aleyrodidae family found to be more abundant during the pre-flowering stage, while

Hymenoptera parasitoids were more numerous during the flowering stage. During the

post-flowering stage, the number of arthropods captured was very low. Numerous

correlations between andwithin the different functional groups were observed throughout

the life cycle of D. viscosa. Our results clearly show that D. viscosa plants in olive groves

have great potential as a reservoir of different predators and Hymenoptera parasitoids

and that these olive groves were not attacked by any D. viscosa-related phytophages.

Keywords: ecological infrastructure, Olea europaea, Hymenoptera parasitoids, Miridae, Araneae, Formicidae,

Aleyrodidae

INTRODUCTION

The intensification of agriculture has led to a simplification of the landscape and a reduction
in biodiversity, which have affected various ecosystem services, such as natural pest control and
pollination (Zhang et al., 2007). The agroecological strategy of habitat management could help to
reverse this situation by enhancing conservation biological control, as the presence of semi-natural
habitats increases landscape diversity and supplies resources (pollen, nectar, alternative hosts,
refuge, and oviposition sites) to natural enemies and pollinators which provide these ecosystem
services (Landis et al., 2000; Bianchi et al., 2006; Holland et al., 2016, 2017). However, as the effect
of landscape and vegetation on arthropod populations (pests and natural enemies) is based on
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complex mechanisms, the conditions that contribute to
increasing and reducing biological control need to be
investigated. It is also crucial to determine how key plant
species are managed (Simon et al., 2010; Carrié et al., 2012;
Chaplin-Kramer et al., 2013; Miñarro and Prida, 2013). To do
this, it is necessary to explore the relationships between available
resources in each type of habitat and its associated arthropod
community, the spatial-temporal distribution of resources in the
landscape and interactions with other factors that play a role in
pest regulation (Holland et al., 2016).

Dittrichia viscosa (L.) Greuter (Asterales: Asteraceae) is a plant
of considerable interest, given its distribution throughout the
Mediterranean region, its adaptation to a wide range of stress
conditions, and its various uses including phytoremediation, as
well as its role as a bioaccumulator and bioindicator (Parolin
et al., 2014). In addition, given its entomophilous character, it
has great potential for use in the integrated pest management
of Mediterranean agroecosystems (Parolin et al., 2014). Indeed,
D. viscosa has been proven to play an outstanding role in
maintaining and expanding predatory mirid populations in
different agroecosystems (Alomar et al., 2002; Perdikis et al.,
2007; Lambion, 2011; Lykouressis et al., 2012) and as a reservoir
of aphid parasitoids (Kavallieratos et al., 2002) and phytoseiid
mites (Tixier et al., 2000). However, it is also worth noting
that D. viscosa can boost the presence of phytophages, such as
whiteflies (Homoptera: Aleyrodidae) (Parolin et al., 2013) and
can act as a reservoir of tomato infectious chlorosis viruses
(Orfanidou et al., 2016).

In olive groves, numerous studies are being carried out on
the role played by different types of vegetation in biological
pest control and other regulatory ecosystem services, such as
fertility, erosion and pollination (Villa Serrano, 2016; Alcántara
et al., 2017; Paredes et al., 2017; Porcel et al., 2017; Gómez
et al., 2018). The plant species D. viscosa associated with olive
groves, is of considerable interest in relation to its role in olive
pest control, as its flowers are attacked by the gall-producing
Myopites stylatus (Fabricius, 1974) (Diptera: Tephritidae). Its
larvae are parasitized by Eupelmus urozonus (Hymenoptera:
Eupelmidae), which, in turn, parasitizes the olive fly Bactrocera
oleae (Rossi, 1790) (Diptera: Tephritidae), one of the principal
olive pests (Warlop, 2006; Franco-Micán et al., 2010; Mota et al.,
2011). It is also important to note that the flowering period
of D. viscosa lasts from September to October (Parolin et al.,
2014), when floral resources in olive groves are scarce and crop
vegetation cover has been eliminated due to soil management
requirements (Alcántara et al., 2017). This explains why, among
native Mediterranean plants, D. viscosa is considered a potential
source of food for natural enemies of olive pests (Nave et al.,
2017). Its floral architecture has been found to facilitate access
to pollen and nectar for four of the principal parasitoids of
Prays oleae (Bernard, 1788) (Lepidoptera: Plutellidae), another
important olive pest. However, it also prevents access to adults of
this phytophage and Chrysoperla carnea, one of its most notable
predators (Nave et al., 2016).

Before floral resources are introduced into an agroecosystem
to improve or expand ecosystem services, such as biological
control, in-depth entomological and agronomic studies need

to be carried out (Araj and Wratten, 2015), as the arthropod
community can respond in different ways to environmental
factors at the local and spatial level, as previously observed in the
case of spiders in olive groves (Picchi et al., 2016).

Thus, the objective of this study is to investigate arthropofauna
associated with D. viscosa present in olive groves during its pre-
flowering, flowering and post-flowering stages and to determine
the possible relationships between different groups of arthropods.

MATERIALS AND METHODS

Area of Study
The study was carried out in two olive (Olea europaea L.) groves
(Granada 37◦10′34′′N; 3◦34′51′′W; 880m and Jaén 37◦40′49′′N;
3◦48′3′′W; 872m) in Andalusia (Spain). The olive variety was
“Picual,” with a planting layout of 10 × 10m. D. viscosa natural
plants can be found in these olive groves, some bordering and
others inside the crop. In the latter case, there are also cultivated
D. viscosa plants between the rows of olive trees. As in the case
of ditches and trenches in roads, this plant, which is attracted
by unstable and collapsed lateral walls, has colonized most of the
gullies in the olive groves (Simões et al., 2013; Parolin et al., 2014).

The natural plants bordering the olive groves are surrounded
by olive trees, grazing land, such asDaucus carota L., Convolvulus
arvensis L., Taraxacum sp. F. H. Wigg., and Foeniculum vulgare
Mill., and forest mainly composed of Pinus sp. L., Quercus
coccifera L., and Quercus rotundifolia Lam. The cultivated D.
viscosa plants located inside the crop are placed one meter apart
and are surrounded by olive trees and others plant species, such
as Capparis spinosa L., Daucus carota L., Cichorium intybus L.,
Convolvulus arvensis L., Psoralea bituminosa L., Bromus rubens
L., and Foeniculum vulgareMill. The distance between the natural
plants, which are in gullies, varies from one to three meters
and are surrounded by olive trees and different herbaceous and
shrub species, such as Rubus idaeus L., Spartium junceum L.,
Asparragus acutifolius L., Smilax aspera L.,Aristolochia baetica L.,
Cynodon dactylon L., and Carduus sp. L.

Both olive groves have a meso-Mediterranean climate, with an
average temperatures ranging from 15 to 18◦C and an average
rainfall of between 477 and 560mm (Valle Tendero et al., 2005).

Collection of Arthropods
The study was carried out between June and December 2014.
In order to analyze the arthropods in the different phenological
stages of D. viscosa, sampling was carried out in June during
the pre-flowering stage, in September during the flowering stage
and in November during the post-flowering stage in the three
areas studied: bordering (natural plants) and inside the olive
grove (cultivated and natural plants). In each area, five sites
were sampled, and the plants were vacuum-sampled for 40 s with
the aid of an entomological aspirator (Modified CDC Backpack
Aspirator Model 1412, John W. Hock Co., Gainsville, FL, USA).
After vacuuming, the samples were labeled and cold-stored
to avoid any interactions between the arthropofauna captured
before going to the laboratory where they were stored at−20◦C.

Under a stereomicroscope (Nikon SMZ800 Model CP-S,
Nikon Co., Tokyo, Japan), the samples were cleaned and the
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arthropods were separated from vegetal material, which were
then conserved in 70% alcohol. All the material was identified
using Hymenoptera of the World (Goulet and Huber, 1993),
Heteroptera Families of the Iberian Peninsula (Mata and Goula,
2011) and Bases para un Curso Práctico de Entomología
(Barrientos, 1988) as keys. We also used molecular analysis to
identify the mirid speciesMacrolophus (Castañé et al., 2013).

The phenological states of D. viscosa were noted at each
sampling and subsequent visits.

Statistical Analysis
All analyses were carried out using the R program version
3.5.0 (R Development Core Team, 2017). Analysis began
with a data exploration (Zuur et al., 2010). We analyzed
differences in the abundance of the majority taxonomic groups of
phytophages (Aphididae and Aleyrodidae), predators (Araneae,
Formicidae, Miridae) and Hymenoptera parasitoids according
to their location (bordering or inside the olive grove) and the
phenological stage of D. viscosa (pre-flowering, flowering, and
post-flowering). In the case of plants situated inside the olive
groves, we needed to pinpoint any differences between cultivated
and natural D. viscosa plants. Depending on whether or not
abundance data followed a normal distribution pattern, we
opted for the Least Significant Difference test (Fisher-LSD) or
the Kruskal-Wallis test, with a Bonferroni adjustment in both
cases, using the “agricolae” software package (De Mendiburu,
2017). Additionally, we performed Pearson correlations with a
confidence level of 95% (α= 0.05) between the taxonomic groups
in all cases.

RESULTS

Phenology of D. viscosa
Following the winter rest period, with the appearance of new
leaves, D. viscosa emerged in early April, continued to grow until
mid-June and stopped growing with the arrival of summer and
drought conditions. The plants began to produce flower buds at
the end of July and then flowered from August until October. In
September, the first fruits were observed which matured between
October and November. Galls formed in the plants during the
months of October to November and remained during winter.
The arrival of cold weather led to some leaf senescence in the
plant (Figure 1).

Arthropods Collected
A total of 2,249 individuals were collected, corresponding to
11 Orders of arthropods (Tables 1, 2). The most abundant
family was Miridae (968 individuals), in which Macrolophus
melanotoma (Costa, 1853) predominated, followed by the
Aphididae family (364 individuals) represented by Brachycaudus
sp. Hymenoptera parasitoids (222 individuals), composed of
15 families, were the third most abundant group, followed
by the Formicidae family (167 individuals), with six genera
(predominantly Plagiolepis sp.), the Order Araneae (149
individuals), with seven families, being (predominantly
Oxyopidae and Thomisidae), and the family Aleyrodidae (142
individuals), mostly made up of Trialeurodes sp.

FIGURE 1 | Evolution of the phenology of D. viscosa in 2014 in the olive

groves studied.

Impact of Phenological Stage and Location
of D. viscosa on Arthropod Abundance and
Its Relationship Between Different Groups
of Arthropods
The post-flowering period was not analyzed due to the small
number of captures, which accounted for 3.7% (83 individuals)
of total arthropods collected.

We studied the most abundant groups of arthropods
(Aphididae, Aleyrodidae, Araneae, Formicidae, Miridae and
Hymenoptera parasitoids), which accounted for 89.5% (2,012
individuals) of total captures.

D. viscosa Bordering Olive Groves
During the pre-flowering stage, in the most abundance
taxonomic groups, a total of 196 arthropods were captured, while
the number of arthropods captured dropped to 100 during the
flowering stage.

The various groups of arthropods responded differently to
the phenological changes in D. viscosa. The Aleyrodidae family
occupied a predominant position during the pre-flowering
period, although the presence of flowers led to a significant
reduction in their populations (Kruskal-Wallis χ² = 6.31; d.f. =
1; p < 0.05). The abundance of the other groups (Hymenoptera
parasitoids, aphids, and predators) was not found to be affected
by phenological changes inD. viscosa. Populations of theMiridae
family remained high in the pre-flowering and flowering stages
(Table 3).

In the pre-flowering stage, we observed a significantly negative
correlation between the abundance levels of Araneae and
Aphididae (Pearson cor=−0.94, p< 0.05), while the correlation
between Aleyrodidae and Formicidae was positive (Pearson cor
= 0.97, p < 0.01) (Table 4). During the flowering period, a
significantly negative correlation between abundances of spiders
and parasitoids was observed (Pearson cor=−0.96, p < 0.05).

D. viscosa Inside Olive Groves
The number of individual arthropods captured in the most
abundance taxonomic groups during the pre-flowering period
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TABLE 1 | Number of individuals collected during sampling period in bordering

and inside olive grove.

Subclass

or order

Family Inside

olive groves

Bordering

olive groves

Total

Acari 3 0 3

Araneae 91 58 149

Coleoptera 32 9 41

Dictioptera 1 0 1

Diptera 34 6 40

Hemiptera Aleyrodidae 48 94 142

Anthocoridae 8 2 10

Aphididae 360 4 364

Cicadellidae 17 5 22

Miridae 883 85 968

Pentatomidae 1 3 4

Hymenoptera Aphelinidae 38 13 51

Apidae 1 18 19

Braconidae 12 0 12

Ceraphronidae 3 0 3

Cynipidae 4 0 4

Elasmidae 1 0 1

Encyrtidae 0 2 2

Eulophidae 42 0 42

Eupelmidae 3 1 4

Formicidae 137 30 167

Ichneumonidae 2 0 2

Mymaridae 24 0 24

Platygastridae 2 0 2

Pteromalidae 16 2 18

Scelionidae 48 7 55

Torymidae 1 0 1

Trichogrammatidae 1 0 1

Lepidoptera 1 3 4

Neuroptera 2 0 2

Orthoptera 11 4 15

Thysanoptera 71 5 76

Total 1,898 351 2,249

reached 794, which increased to 904 individuals during the
flowering period.

The populations of Aleyrodidae and Aphididae, the principal
phytophage families present, were found to be affected in
opposite ways by flowering. In the case of the Aleyrodidae family,
as observed in D. viscosa plants bordering the olive groves,
its populations diminished significantly (Kruskal-Wallis χ² =

9.15; d.f. = 1; p < 0.01), while Aphididae populations were
observed to rise considerably in this period (Kruskal-Wallis χ²
= 10.74; d.f. = 1; p < 0.01) (Table 4). Hymenoptera parasitoid
populations, which multiplied 5-fold, were significantly higher
during the flowering period (Kruskal-Wallis χ² = 13.25; d.f.
= 1; p < 0.001). As for the response of the different predator
groups, the abundance of spiders was observed to diminish
significantly in this period (Kruskal-Wallis χ² = 8.81; d.f. = 1;
p < 0.01); populations of the Formicidae family were similar in

TABLE 2 | Number of individuals collected to the Order Araneae and the family

Formicidae during sampling period inside and bordering olive groves.

Taxonomic

identification

Inside

olive groves

Bordering

olive groves

Total

Araneae Araneidae fam. 18 6 24

Dictynidae fam. 0 2 2

Lycosidae fam. 1 0 1

Oxyopidae fam. 34 19 53

Pisauridae fam. 3 4 7

Salticidae fam. 14 2 16

Thomisidae fam. 19 25 44

Unidentified 2 0 2

Total 91 58 149

Formicidae Camponotus sp. 1 19 20

Cataglyphis sp. 0 1 1

Pheidole sp. 1 0 1

Plagiolepis sp. 127 10 137

Tapinoma sp. 2 0 2

Tetramorium sp. 5 0 5

Unidentified 1 0 1

Total 137 30 167

both periods, while those of the Miridae family, which reached
high levels in both periods, declined, with no significant inter-
period differences being observed (Table 4).

In the pre-flowering period, we noted a significantly positive
correlation between Aphididae and Miridae (Pearson cor= 0.86,
p < 0.01). During the flowering stage, a positive correlation
was observed between Formicidae and Hymenoptera parasitoids
(Pearson cor= 0.73, p < 0.05).

With respect to the comparison between cultivated and
naturally growing D. viscosa plants, we observed that, among
the majority taxonomic groups, during the pre-flowering
and flowering periods in the cultivated plants, 354 and 353
individuals were captured, respectively; on the other hand, in
the naturally growing plants, the numbers rose to 440 and 551
individuals, respectively. During the pre-flowering period, the
abundances of the Aleyrodidae and Aphididae families were low,
although Aleyrodidae populations were significantly higher in
the cultivated plants (Fisher-LSD MSerror = 16.55; p < 0.05),
while Aphididae populations were higher in the natural plants
(Kruskal-Wallis χ² = 6.91; d.f. = 1; p < 0.01). Populations of
the other groups were similar in both types of plants (Figure 2).
In addition, during the pre-flowering stage of natural D. viscosa
plants, a positive correlation was observed between Aphididae
and Miridae (Pearson cor = 0.91, p < 0.05), while no significant
correlation in cultivated plants was found.

During the flowering period, the abundance of the Formicidae
family in cultivated plants was higher than that in natural plants
(Kruskal-Wallis χ² = 6.99; d.f. = 1; p < 0.01). The other
groups analyzed (Aphididae, Aleyrodidae, Araneae, Miridae
and Hymenoptera parasitoids) did not show any significant
differences between the two types of plants (Figure 2). With
respect to relationships between the groups in the natural
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TABLE 3 | Average number (mean ± SE) of individuals of different taxonomic groups captured during the pre-flowering and flowering stages of D. viscosa bordering olive

groves.

Phenological stage n Aphididae Aleyrodidae Araneae Formicidae Miridae Hymenoptera parasitoids

Pre-flowering 5 0.2 ± 0.2a 18 ± 9.6a 7.4 ± 1.2a 3 ± 1.8a 8.2 ± 3.2a 3 ± 0.9a

Flowering 5 0.6 ± 0.2a 0.8 ± 0.8b 4.2 ± 1.3a 3 ± 1.4a 8.8 ± 1.9a 2 ± 0.9a

The letters representing superindices indicate differences between the flowering stages for each taxonomic group.

TABLE 4 | Average number (mean ± SE) of individuals of different taxonomic groups captured before and during the flowering period of D. viscosa located inside the olive

groves.

Phenology n Aphididae Aleyrodidae Araneae Formicidae Miridae Hymenoptera parasitoids

Pre-flowering 10 1.3 ± 0.5a 4.6 ± 1.6a 6.7 ± 1.2a 8 ± 2a 56.1 ± 10.1a 3.2 ± 0.6a

Flowering 10 33.9 ± 15.8b 0.2 ± 0.2b 2.2 ± 0.6b 6 ± 3a 31.9 ± 3.3a 16 ± 2.9b

The letters representing superindices indicate differences between the flowering stages for each taxonomic group.

FIGURE 2 | Number of individuals (media ± SE) of the different taxonomic groups during the pre-flowering and flowering periods of D. viscosa plants in natural and

cultivated hedgerows inside olive groves.

plants, a negative correlation between aphids and Hymenoptera
parasitoids was observed (Pearson cor = −0.89, p < 0.05).
In cultivated plants, we found positive correlations between
Aleyrodidae and Araneae (Pearson cor = 41, p < 0.05), between
Araneae and Formicidae (Pearson cor = 0.64, p < 0.001) and
Miridae (Pearson cor= 0.6, p < 0.001) and between Miridae and
Hymenoptera parasitoids (Pearson cor= 0.47, p < 0.01).

DISCUSSION

D. viscosa plants adapted well to conditions in the areas studied,
and their phenology did not differ significantly from other
Mediterranean regions (Parolin et al., 2013). However, their
phenology can be affected by agricultural vegetation cover

management, as the timing and frequency of clearance can affect
the plant’s growth and floral development. Thus, late vegetation
cover management in summer reduces the quantity of flowers
(Simões et al., 2013) and prevents leaf senescence in winter
(Parolin et al., 2013).

Throughout its life cycle, D. viscosa is colonized by numerous
arthropods from different functional groups, whose populations
can vary depending on requirements. The leaves, present from
the beginning of April to December, can be used as food, whose
importance for arthropod colonizers has not been analyzed
(Parolin et al., 2014). The pollen and nectar of its open flowers are
important sources of food for beneficial arthropods, as the nectar
contains high concentrations of sugars (Hidalgo and Cabezudo,
1995), which, together with the scarcity of other flowering plants
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at that time of year in different agroecosystems, make D. viscosa
a plant of considerable importance (Nave et al., 2017). Due to
gall production by M. stylatus, the numerous larvae inside the
flower during winter can be used as hosts by different families of
Hymenoptera parasitoids, whose adults begin to emerge during
the month of May (Franco-Micán et al., 2010; Mota et al., 2011).

Aleyrodidae are an abundant family in the group of
phytophages associated with D. viscosa (Parolin et al., 2013;
Rodríguez et al., 2018). In our study,Trialeurodes sp.was found to
be present in both olive groves studied, preferentially during the
pre-flowering period. This is in line with the finding of Rodríguez
et al. (2018), who reported that no whiteflies were captured
during the flowering period, which explains why Trialeurodes
sp. may mostly feed on leaves during the pre-flowering period.
Its positive correlation with the Formicidae family could be due
to honeydew secreted by this aleyrodid. Another noteworthy
phytophage is the aphid, belonging to the genus Brachycaudus sp.,
whose populations increased during the flowering period of D.
viscosa plants located inside the olive groves. In the pre-flowering
stage, we observed a positive correlation with the Miridae family,
one of the principal enemies of the family Aphididae (Perdikis
et al., 2007). Although an extract of D. viscosa showed aphid
antifeedant activity (Mamoci et al., 2012), this plants species
was colonized by various aphid species. These aphids can be
parasitized by individuals belonging to the Aphelinidae family,
as D. viscosa is considered a reservoir of aphid parasitoids
(Kavallieratos et al., 2002).

The group of Hymenoptera parasitoids associated with
D. viscosa in our study is highly complex, with 15 families,
notably Scelionidae, Aphelinidae, and Eulophidae, having been
identified. Their presence during both the pre-flowering and
flowering stages of plants bordering and inside the olive groves
points to their potential role inmaintaining these natural enemies
together with others associated with D. viscosa galls in different
locations (Alcalá Herrera et al., 2017). In plants located inside
olive groves, Hymenoptera parasitoid populations increased
significantly during the flowering period. This could be due to
the ability of adult Hymenoptera parasitoids to feed on pollen and
nectar as well as to find possible hosts; althoughD. viscosa flowers
have protected nectaries, the size of their corolla (5.91mm
deep and 1.19mm wide) permits parasitoids, such as Ageniaspis
fuscicollis (Hymenoptera: Encyrtidae) and Elasmus flabellatus
(Hymenoptera: Eulophidae), to enter the corolla in order to feed
(Nave et al., 2016).

Predators belonging to the Miridae family, principally
M. melanotoma, were highly abundant in D. viscosa plants
both bordering and inside olive groves; however, in other
studies, mirid bugs were found to be more abundant in outer
rows with higher whitefly densities (Alomar et al., 2002).
M. melanotoma is present during pre-flowering and flowering
periods. In Greece, Macrolophus sp. is present throughout the
year in D. viscosa, reaching maximum levels in June and
July, as it can feed on the plant and different types of prey
(Perdikis et al., 2007). The small number of mirids found
in the post-flowering stage were mirid nymphs, which is in
line with the situation observed in the north of Spain, where
winter populations of M. melanotoma are mostly composed of

nymphs (Alomar et al., 1994). In pre-flowering plants situated
inside the olive groves, mirid populations correlated with the
Aphididae family, which constitutes the best prey for the
development of mirids, while predator numbers were found
to respond to the presence of aphids, such as Capitophorus
inulae in spring (Perdikis et al., 2007). Another group of
predators, spiders, was present in the areas studied, particularly
during the pre-flowering stage in plants located inside the olive
groves, possibly because they usually respond to fluctuations
in their prey, as availability of food is a critical factor in
their relationships (Picchi et al., 2016). The spiders present
in olive groves are highly diverse, and, although most are
generalist, some species specialize in certain prey (Cárdenas
et al., 2011). Ants, whose populations vary throughout the
year and are affected by vegetation cover management, are
known to constitute a highly abundant group in olive groves
(Redolfi et al., 1999). In our study, ant populations captured
in D. viscosa did not differ significantly between the pre-
flowering and flowering stages in either location, possibly due
to their capacity to feed on many different types of food
(Way and Khoo, 1992).

Differences between cultivated and natural plants were
mainly observed in the pre-flowering stage, which affected both
phytophage groups, with the Aphididae family showing the
highest abundance in natural plants and the Aleyrodidae family
in cultivated plants. This could be due to differences in existing
plant diversity surrounding D. viscosa plants.

Our findings clearly show that arthropod communities
associated with D. viscosa and the relationships between
different groups of arthropods can vary during the pre-
flowering and flowering stages. However, in all locations studied
(inside and bordering olive groves) and in cultivated and
natural plants, D. viscosa is still potentially of considerable
interest as a reservoir of different predators and Hymenoptera
parasitoids, although it is important to point out that
none of the phytophages present affected the olive trees.
Nevertheless, it should be noted that, in olive groves and
commercial plantations, D. viscosa, which is very difficult
to remove using herbicides and has significant resprouting
capacity, is considered to be a problematic plant (Simões
et al., 2013); these two factors should therefore be taken
into account when D. viscosa is incorporated into the
ecological infrastructure.
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