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ARTICLE INFO ABSTRACT

Agriculture plays a crucial role in Morocco, as it not only contributes significantly to
the economy but also enhances food security. Within the realm of agriculture, the
order Hemiptera encompasses a diverse range of species and behaviors, some of
which are notorious for wreaking havoc on crops worldwide. By gaining a deeper
understanding of the bugs associated with agroecosystems, we can effectively
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Buds production. The findings of our study hold immense importance in implementing

4 g " effective control measures. This paper aims to present a comprehensive checklist of
groecosystems

bugs associated with agroecosystems in the north-west region of Morocco. Our
Pest study was conducted between the spring and summer of 2019 and 2020,
North-West encompassing three different crop fields that represent the major plant formations
Morocco of the area, namely cereal, broad bean, and alfalfa fields. To ensure a thorough
examination, we employed two distinct sampling techniques: mowing net and sight
hunting. A total of 6 families of Hemiptera were identified: Reduviidae, Lygaeidae,
Pentatomidae, Cercopidae, Scutelleridae, and Alydidae. The information presented
in this paper serves as a valuable resource for future studies on Hemiptera
associated with agroecosystems in Morocco. By harnessing this data, we can delve
into the realm of potential control strategies and craft effective measures to tackle
the challenges presented by these insects. This deeper understanding of the bugs
within agroecosystems will serve as a catalyst for the development of sustainable
and highly productive agricultural practices in Morocco.
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INTRODUCTION significant effects in employment through the creation of

In Morocco, agricultural activity represents one of the
main pillars of the country’s economy (Saidi and Diouri,
2017) with a production value of 10 billion MAD
(Moroccan Dirhams). It is the first sector of the domestic
industry and one of the best development strengths of
the country. Morocco has around 30 million hectares of
agricultural land area, this sector provides an important
source of foreign currency per year and generates
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job (43%), particularly in rural areas where agriculture
is the main employer (78%) and source of income (15
million farmers) (Saidi and Diouri, 2017). In Sidi Kacem
region, agriculture plays an important role, because of
the strategic location of the city close to the major towns
(Fez, Meknes, Kenitra and Rabat). The study area is
covered within a radius of 16 kilometers by cultivated
land (70%) and pasture (11%). The majority of the
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vegetation landscape of the territory is made up of
cultivated land including cereal crops such as durum
wheat (Triticum turgidum L. subsp. durum (Desf.) Husn.,,
1899), soft wheat (Triticum aestivum L., 1753), barley
(Hordeum vulgare L., 1753) and corn (Zea mays L., 1753,
or Zea mays subsp. mays L., 1753). Other crops include
alfalfa (Medicago sativa L. 1753) (Fabaceae),
leguminous crops: fava beans (Vicia faba L., 1753),
chickpeas (Cicer arietinum L., 1753) and tree crops such
as citrus. We also note market gardening crops such as:
tomatoes, onions, artichokes, watermelons. In order to
protect this sector, productivity must be further
encouraged, and production must be continually
improved. However, a few obstacles could hinder the
growth and productivity of this industry. One of these
elements is the pest, which poses major issues with
production. Agroecosystems in Morocco are plagued by
a variety of insects, especially those belonging to the
hemipteran order, which have a negative impact on the
quality and quantity of the fields by destroying plants.
The order Hemiptera comprehends several species that
are pests in agriculture (Quirés et al.,, 2009). Reasoning
the hemipteran combat is required to contain this issue.
Only complete knowledge of the entomofauna related to
the fields, particularly those with high negative impact,
can make this possible.

Heteroptera constitute a significant portion of the global
insect fauna in many crops, primarily due to their
abundance rather than biomass. In Morocco, various
pests have been documented, some of which can inflict
severe damage. Studies on insect pests have been
conducted throughout the country, particularly focusing
on those belonging to the hemipteran order. Notably,
research has been carried out in Kenitra, Sidi-Slimane,
Sidi-Kacem, Meknes, and the Settat region (Boujaouane)
on Medicago sativa, targeting bugs of the genus Lygus
spp. (Hemiptera: Miridae) (Coutinot et al., 2008). In the
North-West of Marrakech, Bouharroud et al. (2016) and
El Aalaoui et al. (2019) examined the primary pest of the
cactus Opuntia ficusindica (Hemiptera: Dactylopiidae).
Near Essaouira, in the west of Morocco, studies focused
on Saissetia oleae (Hemiptera, Coccidae), a pest affecting
olive trees (Ouguas and Chemseddine, 2011). Smaili et
al. (2020) investigated the cottony cushion scale (Icerya
purchasi) (Hemiptera: Monophlebidae) in association
In the Gharb area, research
addressed several aphid species (Hemiptera, Aphididae)
attacking citrus orchards, including Toxoptera aurantii,

with citrus orchards.
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Aphis spiraecola, A. gossypii, Myzus persicae, A. fabae, A.
craccivora, and Toxoptera aurantii (Benziane et al., 2001;
Smaili et al,, 2001, 2009).

The purpose of this study was to address the gaps in our
knowledge regarding insect populations in unexplored
regions associated with agricultural crops. Our aim was
to shed light on the ecological roles of these insects and
their potential impact on agroecosystems. To achieve
this, we conducted extensive field surveys, collecting
specimens from various agricultural sites across the
north-western region of Morocco. The resulting catalog
from this study represents a significant milestone for
entomologists and researchers interested in the insect
fauna of Morocco. It offers a comprehensive overview of
the hemipteran species that are associated with
agricultural crops in this specific region. By documenting
their presence and distribution patterns, it provides
valuable insights into the diversity and abundance of
these insects.

Moreover, this study not only fills the gaps in our
understanding of insect populations in unexplored
regions but also provides a valuable resource for
researchers and professionals in the field. By elucidating
the ecological roles and potential impact of these insects,
we can work towards sustainable agricultural practices
and ensure the success of crop production in Morocco.

MATERIALS AND METHODS

Study area

The study was carried out in three different fields at the
region of Sidi Kacem (34°13’00” N, 5°42’00” E) in
northwest Morocco (Figure 1). Station 1: 34°12’35” N -
5°42’31” E. It is a field of Vicia faba L. beans (Fabaceae).
Station 2: 34°14'41” N - 5°42’'14” E. This is a field of
cereal crops: soft wheat: Triticum aestivum L. (Poaceae).
Station 3: 34°15’19” N - 5°44’01” E. This is an alfalfa
Medicago sativa L. (Fabaceae) field and a wasteland
dominated mainly by Dittrichia viscosa L (Asteraceae).
The region semi-arid  climate
characterized by moderate winters and hot, dry
summers. During autumn, the minimum temperature
drops to 6°C, while in summer, the mercury soars above

40°C. Precipitation primarily occurs from the end of

experiences a

September until the last day of May.

Sampling

The field surveys conducted between the spring and
summer of 2019 and 2020 had a primary objective of
gathering comprehensive data on the hemipteran fauna, a


https://doi.org/10.33804/pp.007.03.4806

Plant Protection, 07 (03) 2023.477-488

diverse group of insects. To ensure a thorough sample
collection, we meticulously employed two distinct
sampling techniques. The first technique involved the use
of a mowing net, which was carefully swept across the
vegetation to capture flying or hopping hemipteran
species. This method enabled us to collect a wide range of
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specimens residing in various plant species and habitats.
The second technique employed was sight hunting, which
entailed visually searching for hemipteran species in their
natural habitats. This method proved particularly
valuable in capturing elusive or cryptic species that
cannot be easily caught using nets.
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Figure 1: Geographic location of the study area and the sampling stations.

These field surveys were conducted with utmost
precision and attention to detail, ensuring the accuracy
and reliability of the data collected. The use of the
mowing net allowed us to capture hemipteran species
that were in flight or hopping, providing a
comprehensive understanding of their distribution
across different plant species and habitats. Additionally,
the sight hunting technique proved to be an effective
approach for identifying and capturing species that are
adept at hiding or blending into their surroundings.

By employing these two complementary techniques, we
were able to overcome the limitations of each method
and obtain a more holistic view of the hemipteran fauna
in the study area. This comprehensive data will serve as
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a valuable resource for further research and
conservation efforts aimed at understanding and
protecting these diverse insect species. The resulting
data provides a more complete representation of the
hemipteran fauna in the study area.

Reference literature and treated species selection
The species were identified based on their external
morphological characteristics, including the shape and
ornamentation of the pronotum, head, and wing
venation. These characteristics were carefully observed

using a binocular magnifier with a maximum
magnification of x35. The external morphological
characteristics observed through the binocular

magnifier provided initial identification, but to confirm
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the taxonomic classification, we referred to various keys
authored by renowned researchers in the field. The keys
mentioned, including those by Moulet (1995), Pericard
(1998), Derreumaux (2012), and Weirauch (2014), are
widely recognized and trusted resources in entomology.
These keys likely contain detailed descriptions,
illustrations, and diagnostic features that aid in accurate
species identification.

RESULTS

The Hemiptera checklist is meticulously organized in a
hierarchical structure, encompassing order, suborder,
family, subfamily, genus, and species levels. This
systematic arrangement facilitates the organization and
identification of the various species encountered during
our investigation, ensuring accurate classification.
Throughout our investigation, we had the opportunity to
study six distinct families: Reduviidae, commonly known
as assassin bugs, Lygaeidae, referred to as seed bugs,
Pentatomidae, recognized as stink bugs, Cercopidae,
known as spittlebugs, and Scutelleridae, identified as
shield bugs.

By employing this comprehensive classification system,
we were able to effectively categorize and differentiate
these families, enabling a more precise understanding of
their characteristics and behaviors. This meticulous
approach not only enhances the professionalism of our
research but also contributes to a more comprehensive
and insightful analysis of the Hemiptera species.
Taxonomic hierarchy

Order : Hemiptera

Suborder : Heteroptera Latreille, 1810

Family : Reduviidae Latreille, 1807

Subfamily: Peiratinae Amyot and Serville, 1843
Genus : Peirates Serville, 1831

1. Peirates stridulus (Fabricius, 1787)

Collection data

One specimen collected from Station 2, Triticum
aestivum L, (Poaceae). Measurements: L (length) = 12
mm, 34°14’41” N, 5°42’14” E on 10 Jun, 2020.
Distribution in Morocco

In a large part of Morocco, this species is mentioned in
particular from Oujda and the Berkane region (Vidal,
1937) and from the daya of Dar Bouazza (Joseph-
Edouard, 2019).

Distribution outside Morocco

This is a Western Mediterranean species (Dursun and
Salur, 2013).
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Ecological notes

The species is a well-known predator and feeds mainly
on other heteropterans. It is a species that is regarded as
useful in biological control (Amokrane, 2020).
Subfamily: Harpactorinae Amyot and Serville, 1843
Genus: Rhynocoris Hahn, 1833

2. Rhynocoris erythropus (Linnaeus, 1767)

Collection data

Fourteen specimens were collected at Station 3, consisting
of ten species on Medicago sativa L. (Fabaceae) and four
specimens from Dittrichia viscosa L. (Asteraceae).
Measurements: L (length) = 13 mm, 34°1519 N, 5°4401 E,
on August 15th, 2020.

Distribution in Morocco

Common throughout Morocco, this species was
recorded, in particular, in north-eastern region (Oujda,
Taforalt, Berkane) (Vidal, 1937), in Fes (Oulad Hamid),
Taza (Ajdir, Jbel Kouime), Tetuan (Tarehra), Nador
(Kariet Arekmane) and Mamora forest (Dethier and
Wabhis, 1997), in the Middle Atlas associated with the
holm oak tree (Arahou, 2008) and also in the daya of Dar
Bouazza (Joseph-Edouard, 2019).

Distribution outside Morocco

This is a Western Mediterranean species (Baena, 2011;
Dursun and Salur, 2013).

Ecological notes

Rhynocoris erythropus can be found in herbaceous
vegetation and shrubs hunting on several insects:
aphids, bugs, flies, beetles, bees and other Hymenoptera.
Also, R. erythropus may be observed feeding on larvae
and adults of several phytophagous insects (Baena,
2011), which allows him to be considered as useful in
biological control for some field pest.

Family: Alydidae Amyot and Audinet-Serville, 1843
Subfamily: Alydinae Amyot and Audinet-Serville,
1843

Genus: Camptopus Amyot, 1843

3. Camptopus lateralis (Germar, 1817)

Collection data

Five specimens collected in station 2, Triticum aestivum
L, (Poaceae), Measures: L (length) = 11-13.5 mm,
34°14'41" N, 5°42'14" E; Three specimens on May 25,
2019 and two specimens on June 12, 2020.

Host plants

On various plants like: Astragalus sp., Sambucus nigra
(Dursun et al., 2010).

Distribution in Morocco

Recorded in Oujda (Debdou) (Dethier and Wahis, 1997),
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in the Middle Atlas (Ifrane) and High Atlas (Marrakech
and Amizmiz) (Arahou, 2008), in North-Eastern region
(Oujda, Ahfir, Taforalt and Berkane) (Vidal, 1937) and in
the daya of Dar Bouazza (Joseph-Edouard, 2019).
Distribution outside Morocco

This is a Palaearctic species (Dursun et al., 2010; Kment
etal, 2013).

Ecological notes

This is a phytophagous species. Larvae and adults feed
by biting the plants to take their juice.

Family: Lygaeidae

Subfamily: Lygaeinae Schilling, 1829

Genus: Lygaeus Fabricius, 1794

4. Lygaeus equestris (Linnaeus, 1758)

Collection data

Thirteen specimens collected in station 2, Triticum
aestivum L, (Poaceae), Measures: L (length)= 8-13mm,
34°14'41" N, 5°42'14" E; Ten specimens on July 10, 2019
and Three specimens on August 12, 2020. Eleven
specimens collected at station 1, beans Vicia faba L.
(Fabaceae), Measures: L (length)= 7.5-12 mm, 34°12'35"
N, 5°42'31" E; Six specimens on May 20, 2019 and Five
specimens on June 25, 2020.

Host plants

Frequent in plants of the families Apocynaceae,
Ranunculaceae, Asteraceae, Fabaceae like: Vincetoxicum
hirundinaria, Taraxacum sp., Adonis sp., Artemisia sp.,
Astragalus mareoticus, Dorycnium sp., Nerium oleander,
Medicago sp., Trifolium sp., Cannabis sp., Cynanchum sp.,
and Gossypium sp. (Malenovsky et al, 2011; Matocq et
al,, 2014; Yazici et al,, 2015).

Distribution in Morocco

Mentioned in particular from Tetuan and Larache (bord
oued Sakh-Sock) (Dethier and Wahis, 1997), from the
Middle Atlas (Azrou), the High Atlas (Asni), the Rif (Tizi-
Ifri) and the North-Eastern region (Oujda, Berkane)
(Arahou, 2008).

Distribution outside Morocco

This is a Palaearctic species (Péricart, 2001; Arahou,
2008; Linnavuori, 2011).

Ecological notes

The species is a seed predator, it can, also, feeds on other
plant parts, such as stems and leaves (Laukkanen et al.,
2018). It can cause a rolling or a wilting of the plant by
their feeding. They are most often pests of crop plants
(Triplehorn, 2005; Amokrane, 2020).

Family: Pentatomidae

Subfamily: Pentatominae Leach, 1815
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Genus: Piezodorus Fieber, 1860

5. Piezodorus lituratus (Fabricius, 1794)

Collection data

One specimen collected from Station 2, Triticum
aestivum L, (Poaceae). Measurements: L (length) = 10
mm, 34°14°41” N, 5°42’14” E on 15t Mai, 2019.

Host plants

Vicia ervilia., Medicago sativa., Lens culinaris, Trifolium
repens, Trifolium fragiferum, Trifolim pratense, Morus
alba, Morus nigra, Prunus armeniaca (Goziagik et al.,
2011).

Distribution in Morocco

Widely distributed in almost all the country except the
arid regions (Arahou, 2008).

Distribution outside Morocco

This is a Western Palaearctic species (Mutlu et al., 2020).
Ecological notes

This is a phytophagous species. Piezodorus lituratus can
cause a serious problem and plant damage causes
significant losses to productivity (Mutlu et al., 2018;
Abdulla et al., 2019). Its rostrum allows it to pierce the
epidermis and to take the substances necessary for its
development. Growth delay, leaf wilting,
deformations are commonly observed damages.
Genus: Dolycoris Mulsant and Rey, 1866

6. Dolycoris numidicus (Horvath, 1908)
Collection data

One specimen collected from Station 2, Triticum
aestivum L, (Poaceae). Measurements: L (length) = 9-12
mm, 34°14’41” N, 5°42’14” E on 25t Mai, 2019.

Host plants

This genus is found on Triticum sp. Onopordon sp.,

fruit

Trifolium repens, Trifolium fragiferum., Trifolim pratense.,
Medicago sativa, Sesamum indicum., Helianthus annuus
(Fent and Aktag, 1999), Brassica napus., Sinapsis arvensis,
Vicia ervilia.,, Sisymbrium officinale., Lens culinaris.,
Onopordum macracanthum., Silene colorata (Goziagik et
al,, 2011).

Distribution in Morocco

Common everywhere.

Distribution outside Morocco

Canary (Heiss and Baez, 1990), Ibero-
Maghrebian species, located in North Africa and
Southern Spain (Dethier and Wahis, 1997).

Ecological notes

This polyphagous genus causes economic damage in
wheat fields, in addition to infect about 50 species of
plants, they are well-known for their ability to produce

Islands
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strong smelling noxious secretions from the thoracic
glands in the adults and the abdominal glands in the
nymphs (Nakamura and Numata, 2006; Mohammed et
al,, 2017; Abdulla et al,, 2019).

Genus: Carpocoris Kolaneti, 1846

7. Carpocoris fuscispinus (Boheman, 1850)

Collection data

One specimen collected from Station 3, Medicago sativa
L. (Fabaceae), Measurements: L (length) = 10-14,5mm,
34°15’19” N, 5°44’01 on 15t July, 2020.

Host plants

This genus is found on Capparis spinosa., Carduus sp.,
Centaurea sp., Cirsium sp., Triticum sp., Medicago sativa.,
Onopordum macracanthum, Lens culinaris (Goziiagik et
al,, 2011; Bolu, 2020).

Distribution in Morocco

Common in the northern provinces (Arahou, 2008).
Distribution outside Morocco

This is a Palaearctic species (Arahou, 2008).

Ecological notes

This genus is a phytophagous species; they are one of the
most destructive wheat pests (Durak and Kalender,
2012). Their piercing-sucking mouthparts allow these
insects to empty the maturing seeds (Zollinger et al,
2021).

Genus: Aelia Fabricius, 1803

8. Aelia acuminata (Linnaeus, 1758)

Collection data

One specimen collected from Station 2, Triticum
aestivum L, (Poaceae), Measurements: L (length) = 7
mm, 34°14’41” N, 5°42’14” E on 20t Mai, 2019. Two
specimens collected from Station 1, Vicia faba L. beans
(Fabaceae), Measurements: L (length) = 7- 8.5mm,
34°12’35” N, 5°42’31” E on 10t July, 2019.

Host plants

Triticum sp., Hordeum vulgare., Aegilops sp., Alopecurus
sp., Avena sterilis., Bromus sp., Lolium rigidum, Oryza
sativa., Phalaris sp., Poa annua L (Goziiagik et al., 2011;
Matocq et al.,, 2014).

Distribution in Morocco

Reported from north-east of Morocco (Oujda, Taforalt,
Berkane) and from Kénitra by Vidal (1937), from the
region of Tiflet, Itzer, Timahdit, Oulmes, Fés and the
plain of Meknes by Voegelé (1969).

Distribution outside Morocco

This is a Euro-Siberian species (Ghahari et al., 2014;
Medetov et al.,, 2021).

Ecological notes
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Oligophagous pests of cereals. Aelia acuminata is a
plague for agriculture by causing considerable damage
to wheat at vegetative growth stage and grain
(Mohaghegh Neyshaboori, 2013).

Family: Scutelleridae Leach, 1815

Subfamily: Eurygastrinae Amyot and Serville 1843
Genus: Eurygaster Laporte de Castelnau, 1833

9. Eurygaster austriaca (Schrank, 1776)

Collection data

Five specimens collected in station 2, Triticum aestivum
L, (Poaceae), Measures: L (length) = 8-11 mm, 34°14'41"
N, 5°42'14" E; Three specimens on May 25, 2019 and
two specimens on May 12, 2020.

Host plants

Triticum turgidum subsp. Durum, Triticum aestivum.,
Hordeum vulgare., Avena sativa., Verbascum longirostris
(Goziiagik and Fent, 2012; Bolu, 2020).

Distribution in Morocco

The species is very common in the Northern provinces.
It has been mentioned, in particular, from eastern
Morocco (Vidal, 1937) and found in cereal fields or in the
foliage of Quercus ilex., in Azrou and Jadba (Arahou,
2008).

Distribution outside Morocco

This is a Palaearctic species (Rieger, 2011).

Ecological notes

This is a phytophagous species. Nymphs and adults of
this species have been linked to plant damage, as they
feed on leaves, stems, and grains of cereals (Tarla et al,,
2015).

Suborder: Cicadomorpha Evans, 1946

Family: Cercopidae Leach, 1815

Subfamily: Cercopinae Leach, 1815

Genus: Cercopis Fabricius, 1775

10. Cercopis intermedia (Kirschbaum, 1868)
Collection data

Four specimens collected from Station 2, Triticum
aestivum L, (Poaceae), Measurements: L (length) = 8-
11mm, 34°14°41” N, 5°42’14” E on 20t Jun, 2019 and
30t Jun, 2020. Two specimens collected from Station 1,
Vicia faba L. beans (Fabaceae), Measurements: L (length)
=8.5-10.5mm, 34°12’35” N, 5°42’31” E on 25t July, 2019
and 12t Mai, 2020.

Host plants

Frequent in plants of the families Compositae,
Dipsacaeae and Leguminosae and specifically in the
species: Crepis vesicaria., Salvia taraxacifolia., Sixalix
atropurpurea subsp., Medicago sp. (Navarro-Campos et
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al.,, 2018).

Distribution in Morocco

Its distribution must be completed. Mentioned from
around (High Atlas), Tiflet, the region of Oulmés, El
Ksiba (Middle Atlas) and Ait Melloul by Lindberg (1964)
and from surroundings of Azilal (High Atlas) by Nast
(1972).

Distribution outside Morocco

i
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This is a Palaearctic species (Demirel and Ding, 2021).
Ecological notes

This is a plant-sap sucking species feed on leaves or
stems of a wide variety of plants including open fields
in forests, grasses and fruit tree. They can cause
economic damage in fields because they cause plant
dwarf and reducing stalk productivity (Hamad et al,,
2020).

Figure 2: Bugs species, dorsal view. A) Peirates stridulus, B) Rhynocoris erythropus, C) Camptopus lateralis, D) Lygaeus

equestris, E) Piezodorus lituratus, F) Dolycoris numidicus, G) Carpocoris fuscispinus, H) Aelia acuminata, 1) Eurygaster

austriaca, J) Cercopis intermedia.

DISCUSSION
This investigation significantly contributes to the
understanding of the

insect fauna in Morocco.

Specifically, it sheds light on the bug families of
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Reduviidae, Lygaeidae, Pentatomidae, Cercopidae,
Scutelleridae, and Alydidae, which have been the least
studied in Morocco’s agroecosystems. Within these
families, a total of four species from Pentatomidae, two


https://doi.org/10.33804/pp.007.03.4806

Plant Protection, 07 (03) 2023.477-488

species from Reduviidae, and one species each from
Lygaeidae, Scutelleridae, Cercopidae, and Alydidae have
been documented. It is worth noting that many insects
belonging to the Pentatomidae and Scutelleridae families
are considered agricultural pests due to their ability to
rapidly reproduce and form large populations that feed
on crops. This poses a significant threat to agricultural
productivity. Furthermore, some of these pests have
developed resistance to various insecticides, further
complicating pest management efforts (Ghahari et al,,
2014). By expanding our knowledge of these bug
families and their association with agroecosystems, this
study provides valuable insights for pest control
strategies and agricultural management in Morocco.
Understanding the behavior, distribution, and potential
resistance of these insects is crucial for developing
effective and sustainable pest management practices.

Among the species studied, Dolycoris numidicus,
Carpocoris fuscispinus, Aelia acuminata, and Eurygaster
austriaca emerge as significant pests of cereals,
particularly wheat, during both the vegetative growth
stage and grain development (Schaefer and Kotulski,

Western
Palaearctic

109
Euro-Siberian %

10%

Ibero-
Maghrebian
10%

Figure 3: Main chorological categories of the studied species.

Furthermore, this study valuable
contribution to the understanding of bug ecology,
faunistics, and distribution in Morocco. It highlights that
despite the increasing number of studies on this insect
group, there are still unrecorded genera and species in

Morocco. Consequently, this research provides crucial

serves as a
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2000). Additionally, Piezodorus lituratus, Lygaeus
equestris, Cercopis intermedia, and Dolycoris numidicum
are recognized as major pests of alfalfa (Medicago
sativa). On the other hand, Rhynocoris erythropus and
Peirates stridulus, known for their predatory behavior
towards various insects, prove highly beneficial due to
their efficient control of insect pests. By conserving
these natural enemies within agroecosystems, the
effectiveness of the aforementioned species can be
significantly enhanced.

The current inventory of insects offers an initial glimpse
into the heteropteran fauna found in the north-west
region of Morocco. This fauna is primarily composed of
five distinct geographical divisions that can be identified
for the hemipterans collected from the Sidi Kacem area
(Figure 3). Palaearctic chorotype species, accounting for
50% of all recorded species, exhibit a slight dominance,
followed by the western Mediterranean at 20%, and
finally the ibero-Maghrebian, euro-Siberian, and western
palaearctic regions (each at 10%). This investigation
significantly contributes to expanding the known
distribution of bug species.

Western
Mediterranean
20%

Palaearctic
50%

information for future studies on Hemiptera associated
with agroecosystems in northwest Morocco. It is
imperative to encourage further research in order to
explore potential control strategies and safeguard this
sector. The findings of this study hold immense
significance for pest control strategies in the region. By


https://doi.org/10.33804/pp.007.03.4806

Plant Protection, 07 (03) 2023.477-488

identifying the various pests associated with
agrosystems, we acquire valuable insights into the
development of targeted and highly effective control
measures. Understanding the behavioral patterns and
preferences of these pests empowers us to design more
efficient traps and attractants, thereby reducing pest
populations and minimizing the need for broad-
spectrum insecticides. Moreover, this research provides
a comprehensive inventory of the diverse pests linked to
agroecosystems, thereby opening up new avenues for
pest management. Furthermore, by
enhancing our understanding of local pest dynamics
through this study, we can formulate region-specific
plans that address the unique challenges faced by
farmers and landowners in a cost-effective manner.
These results pave the way for innovative pest
management strategies that significantly
efficiency and productivity. In conclusion, the
implications of this study are far-reaching,
revolutionizing the field of pest control. The knowledge
gained from identifying of pests associated with
agrosystems enables the development of targeted and
efficient control measures. This research not only
provides a valuable inventory of pests but also opens up
new possibilities for sustainable pest management. By
utilizing these findings, we can adopt a more precise and
environmentally-friendly approach to pest control,
minimizing the negative impact on natural ecosystems
while preserving agricultural yields.

sustainable

enhance
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