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Biodiversity and categories of insects on lucerne crop at El-

Outaya Bio-Resources station (CRSTRA-Biskra, Algeria)   

K. BENGOUGA1*, S. TAHARCHAOUCHE1, F. BETTICHE1 
and H. BOZDOĞAN2   

1Scientific and Technical Research Center on Arid Regions (CRSTRA), BP 1682 RP, 
07000, Biskra, Algeria  

2Kırşehir Ahi Evran University, Department of Plant and Animal Production, 40100, 
Kırşehir, Turkey  

Lucerne (Medicago sativa L.) is the main forage crop cultivated in the El-Outaya plain 
(Biskra, Algeria); however, information on the associated insect community remains limited 
for the region. Studying insects associated with this crop allows an assessment of their roles 
and ecological importance within the production system. This study aims to assess insect 
diversity, functional guild composition, and ecological roles within a pesticide-free lucerne 
agro-ecosystem. Insects were sampled weekly during the 2018 growing season, using circular 
yellow water traps, placed in a lucerne field and an adjacent bare-ground control. A total of 
4655 insect specimens were collected and found to represent 80 species, 80 genera, 47 fami-
lies, and seven orders. The main functional groups recorded were phytophagous species
(47.5%), entomophagous (27.5%), and pollinators (13.75%), while detritivorous, hematopha-
gous, scavengers, and saprophagous species accounted altogether for 11.25%. Most phytoph-
agous species belonged to the order Hemiptera, whereas beneficial insects were mainly Hy-
menoptera. The Shannon–Wiener diversity index was higher in lucerne (H′ = 1.415) than in 
the bare control (H′ = 1.137), indicating the positive effect of crop presence on insect diversi-
ty. Long-term lucerne cultivation (approximately 10 years), providing both favourable micro-
climate and abundant nutritious food, under pesticide-free conditions, likely promoted the 
establishment of a structurally diverse and functionally balanced insect community consisting 
mainly of pollinators and phytophagous species, which in turn support predator populations. 
These findings provide baseline data for integrated pest management strategies and highlight 
the ecological value of lucerne agro-ecosystems in arid regions.  

ABSTRACT 

*Corresponding author: khalilabengouga2015@gmail.com   

Introduction 

Lucerne (Medicago sativa L.) originated 
from the regions of Iraq and Iran and is one 
of the oldest and most widely cultivated 
crops, with a history of over 3,300 years. 
This reliable, temperate, deep-rooted legume 
is well adapted to both irrigated and non-
irrigated lands. It produces high levels of dry 
matter and regrows quickly, allowing multi-
ple cuts and/or grazing. Consequently, lu-
cerne is considered a premier perennial for-

age legume, providing income for thousands 
of farmers and ranchers worldwide (Ahlawat 
2008, Bates 2015, Lacefield et al. 1997, 
2009, Lattimore 2008, McDonald et al. 2003, 
Pioneer Brand Products 2012, Smith et al. 
1999, USAID 2011).  

Lucerne provides high-quality forage and 
can persist for more than 10 years. This ex-
tended stand life, despite system disturb-
ances caused by frequent harvests and occa-
sional pesticide applications, offers sufficient 
temporal stability for the establishment and 
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development of a wide diversity of flora and 
fauna. While, most of these organisms pose 
little to no threat to the crop, some can in-
flict considerable damage, leading to signif-
icant yield and/or quality losses, often con-
tributing to a shortened productive lifespan 
of the stand. Therefore, to maximize the 
benefits of lucerne cultivation, effective 
weed and pest management is essential at all 
stages, from paddock selection to the 
maintenance of established stands. Failure 
to do so may result in yield losses of 20–
40% and reduced stand longevity (Adama 
2017, Lacefield et al. 1997, Summers 1998). 

This crop has historically been the main 
forage crop in the Mediterranean basin and 
is the most grown perennial forage legume 
in nearly all countries of the region 
(Annicchiarico 2015). Paradoxically, in the 
Algerian Sahara, it is the primary fodder 
(Chaabena 2001), i.e. for the period 1995 to 
1997, the area devoted to perennial lucerne 
in Algeria accounted for 0.37 and 0.71% of 
the total fodder crop area; compared to her-
baceous crops, this area represented be-
tween 1.86 and 3.03% over the same period. 
Thus, Biskra ranked fourth after Ourgla, El 
Oued, and Gahrdaia among the most pro-
ductive Saharan provinces in Algeria 
(Chaabena and Abdelguerfi 2001).  

Insects, which represent approximately 
80% of all known animal species, play piv-
otal roles in pollination, decomposition, and 
food webs. They contribute significantly to 
nutrient cycling, soil health and the repro-
duction of many plant species (Kharwal et 
al. 2024). Previous research has documented 
insect pests associated with lucerne world-
wide, including those by Nikolova (2019) in 
Bulgaria, Genzhemuratovna and Sherni-
yazovich (2021) in Karakalpakstan, Aljo-
boory and Saber (2022) in Baghdad (Iraq), 
Khalifa and Badawy (2023) in Egypt, Prem-
alatha et al. (2024) in India, and Valverde-
Rodríguez et al. (2024) in Peru. Meanwhile, 
in Algeria earlier studies have focused on 
inventories of arthropod complexes associ-
ated with lucerne. Research conducted in 
Ouargla, a northern Saharan region, re-
vealed insects as the most abundant arthro-
pods in three cases (one-, two-, and three-
year-old stands). Hymenoptera and Collem-
bola were predominantly captured using 

pitfall traps, whereas Coleoptera, Diptera, 
and Hemiptera were mainly collected by 
sweep-net sampling (Kherbouche et al. 
2015). In the Mitidja region, Diptera was 
the most represented order, comprising 21 
species, while the Aphididae family was 
dominant with six species (Bendoumia et al. 
2016). 

Meanwhile, few studies have addressed 
insect communities associated with lucerne 
in the arid regions of Biskra. At the El-Mleh 
site (Sidi Okba, Biskra), Barkat (2019) re-
ported 37 insect species distributed over 28 
families and seven orders. In this context, 
the present study aims to elucidate the pre-
viously understudied entomofaunal diversity 
supported by lucerne crop in the locality of 
El-Outaya. Specifically, it evaluates insect 
diversity and richness under local bio-
conditions through general monitoring and 
assesses the functional roles of the surveyed 
groups, including pollinators, natural ene-
mies, and organisms involved in decompo-
sition and nutrient recycling within the lu-
cerne agro-ecosystem.  

Materials and Methods 

In the Biskra region, lucerne is the sole cul-
tivated forage species within the Fabaceae 
family. Most farmers in the region adopt 
flood irrigation while a minority use asper-
sion irrigation, twice per week in summer 
and once per week for the rest of the sea-
sons. Organic manure, compost or basal 
fertilisation is generally applied before 
ploughing or during seedbed preparation. 
The majority of farmers maintain lucerne 
for periods exceeding seven years and har-
vest it at the early flowering stage, using 
mowing intervals of 16–20 days during 
spring and summer and longer intervals of 
more than 40 days in autumn and winter 
(Benounas and Chaïb 2007). 

In the El-Outaya plain, agricultural activ-
ity was intensified following the adoption of 
policies supporting land development in the 
region, and lucerne has been widely adopted 
by growers as the main forage crop. Never-
theless, important data about its entomo-
fauna remains limited. According to Serra-
oui (2022), most farmers in the region use 
phytosanitary products on lucerne, thus in-
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secticides are commonly used to control 
pests. 

In this context, the present study was 
conducted on a lucerne crop of the Tima-
cine population grown at the CRSTRA Bio-
Resources Station in the El-Outaya plain, 
north-east of Biskra (34°55′41.73″ N, 5°38′
59.86″ E; 263 m a.s.l.). Sampling was car-
ried out on a flood-irrigated, insecticide-free 
plot of 218.75 m², with loamy-clayey soil, 
cultivated since 2007 under bio-conditions. 
Irrigation is performed by flooding since, as 
mentioned by Smith et al. (1999), lucerne 
prefers deep, well-drained loam soils. 

During 2018, general entomofauna moni-
toring was conducted using conventional 
circular yellow water traps of 30 cm diame-
ter. Water traps are simple, easy-to-use, 
effective, and inexpensive general sampling 
tools for phytophagous insects as aphids, 
also suitable for assessing the abundance of 
Diptera auxiliaries such as Tachinidae and 
Syrphidae, and Hymenoptera parasitoids. 
Yellow is the most commonly used color as 
attractant and has been shown to capture 
significantly higher numbers of species than 
other trap colors. This method performs 
equally well or even better than Malaise 
traps for pollinator sampling (Acharya 
2021, Campbell and Hanula 2007, Franck 
2013, Jaques et al. 2023, Kirk 1984).  

Insect sampling was carried out using 
two variants: one trap placed within the 
lucerne crop (WT1) and one trap placed on 
bare ground, in approximately 30 m dis-
tance from the crop (WT2). Each trap was 
filled to two-thirds of its volume with an 
immersion medium consisting of clear wa-
ter mixed with a few drops of detergent. 

Sampling was conducted weekly over a 
three-month period (Aljoboory and Saber 
2022), from mid-winter (18 January 2018) 
to mid-spring (15 April 2018). This period 
coincided with crop re-growth and peak 
insect activity till the next crop mowing 
(Seghir et al. 2022).  

Collected insects were preserved in tubes 
containing 70% ethanol and transported to 
the laboratory for identification and count-
ing. The number of individuals was reported 
at species level only for the most abundant 
harmful taxa, whereas for the remaining 
groups, individuals were counted at family 
level. 

Insect identification was carried out using 
available taxonomic keys and guides. The 
Mikes Insect Keys were mainly used for the 
identification of families across different 
orders, as well as for certain Coleoptera 
species (Cryptophagidae: Atomaria and 
Cryptophagus species). Wolfgang and Wer-
ner (2009) were consulted for families from 
multiple orders, Bílý et al. (2011) for the 
Buprestidae family, SPHDS (2017) for He-
miptera, and babel.csfoy.ca for Hymenop-
tera. Tolman and Lewington (1999) were 
utilised for Lepidoptera, San Martin (2004) 
for Neuroptera, and Moritz (1994) for Thys-
anoptera.  

In addition, some online resources were 
consulted for species identification and con-
firmation, mainly boldsystems.org, encyclo-
pedie-pucerons, and waspweb.org. Conse-
quently, some insect taxa could only be 
identified to genus level.  

The climatic conditions of the study re-
gion are typically Mediterranean, character-

Table 1: Main values of climatic conditions in 2018, with Maximal Wind Records.  
Month  Tm  

(°c) 
H  
(%) 

P  
(mm) 

Wm  
(Km/h) 

Wmax 
(Km/h) 

WmaxR 

January 13.7 52.3 0.25 18.1 29.4 42.8 (on 21st, 22ndand 27th) 

February 12.2 55.6 8.39 16.8 27.7 50 (on the 3rd) 

March 17.5 44.5 11.67 22.3 36 68 (on 16th) and 64 on 17th
 

April 22.4 40.7 0.5 19.4 33.9 53.5 on 8th and 14th) 

Tm: mean temperature, H: humidity, P: precipitation, Wm: mean speed value of wind, 
Wmax:mean of the maximum wind speed values, WmaxR maximum record of wind  
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ized by mild winters and hot, dry summers. 
Monthly climatic data corresponding to the 
study period, including records of maximum 
wind intensity in the Biskra region, were 
obtained from https://fr.tutiempo.net/ and 
are summarized in Table 1. 

Family diversity, for both the lucerne 
crop and the bare ground, was assessed us-
ing the Shannon diversity index (H’), which 
permits the evaluation of taxa diversity 
within family level (Magurran 2004). The 
Shannon index is expressed as follows: 

H’=-Σpilnpi 

where: i: a taxon from the study environ-
ment; Pi: relative frequency of the taxon. 

Statistical analyses were carried out using 
SPSS 10. software. The Chi-square was 
used to compare between numbers of indi-
viduals per order per date of capture be-
tween the two variants (lucerne crop and 
bare land). A probability level of 0.05 was 
used to determine statistical significance.  

Results 

Individuals’ abundance. In the El-
Outaya plain, the 2018 survey for lucerne 
revealed 80 insect species, distributed 
across seven orders and 47 families. Hyme-
noptera was the most diverse, with 21 spe-
cies, followed by Diptera (18 species), He-
miptera (14 species), Coleoptera (12 spe-

cies), Lepidoptera (8 species), Thysanoptera 
(5 species), and Neuroptera (2 species).  

 Hymenoptera was the richest order qual-
itatively. In contrast, Diptera was the richest 
order quantitatively on the lucerne site, 
whereas Hemiptera was the richest order 
quantitatively on bare ground. Thus, the trap 
on bare ground WT2 captured fewer indi-
viduals (1618) dominated by Hemiptera, 
compared to the trap on the lucerne site 
(WT1), which captured (3037) with the 
dominance of Diptera. The Shannon diversi-
ty Index was higher on the lucerne site than 
on bare ground (Table 2). 

Statistical tests comparing the abundance 
of different orders between the lucerne site 
and bare ground revealed significant differ-
ences for five orders (p < 0.05): Coleoptera, 
Diptera, Lepidoptera, Neuroptera, and 
Thysanoptera. In contrast, Hemiptera and 
Hymenoptera showed no significant differ-
ences (Table 2).  

Pests and beneficial species. Hemiptera 
represented the highest number amongst 
agricultural pest species (14), followed by 
Lepidoptera and Coleoptera with 8 species 
each. Thysanoptera, Diptera, Hymenoptera 
and Neuroptera accounted for 4, 3, 2 and 0 
species, respectively. Meanwhile, Hyme-
noptera had the highest number of benefi-
cial species (19) followed by Diptera, Cole-
optera, Neuroptera, Thysanoptera, and He-
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Table 2: Number of families, species and individuals per order, Chi-square results and 
Shannon Weaver Index.  

Order NbrF NbrS IndWT1* IndWT 2* Total Chi-square P-value 

Coleoptera 9 12 198 71 269 23.667 0.023 

Diptera 13 18 1326 148 1474 30.667 0.010 

Hemiptera 5 14 796 1000 1796 0.000 1.00 

Hymenoptera 16 21 177 80 257 8.5000 0.862 

Lepidoptera 5 8 10 2 12 43.667 0.000 

Neuroptera 2 2 27 2 29 46.000 0.000 

Thysanoptera 4 5 503 315 818 27.522 0.011 

Total 54 80 3037 1618 4655 / / 

Shannon index     1.415 1.137 1.408 / / 
NbrF: Number of Families, NbrS: Number of species,  IndWT 1*: Number of individuals in trap 1 
(Lucerne site),  IndWT 2*: Number of individuals in trap 2 (bare ground). 
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miptera with 8, 3, 2,1 and 0 species, respec-
tively (Fig 1.).  

Species diversity. Our study revealed the 
presence of 80 species, which are listed al-
phabetically by order, family, genus, and 
species. Categories of insects’ according to 
their feeding preferences are also provided 
in Table 3. 

With respect to the insects’ feeding pref-
erences, 38 species (47.5%) were phytopha-
gous: specifically, Hemiptera 14 species, 
Lepidoptera 8 species, Coleoptera 8 species, 
Thysanoptera 4 species, and Diptera 3 spe-
cies. Twenty-two species (27.5%) were en-
tomophagous (predators or parasitoids), of 
which three also functioned as pollinators 
and one was simultaneously detritivorous. 
Additionally, the larvae of two species were 
predatory or parasitoid, while adults were 
phytophagous or floricolous. These ento-
mophagous species included 9 hymenopter-
ans, 7 dipterans, 3 coleopterans, 2 neurop-
terans and 1 thysanopterus. Eleven species 
(13.75%) were mainly pollinators, and 9 
(11.25%) belonged to other feeding groups, 
including hematophagous, detritivorous, 

saprophagous or species with predatory 
larvae and phytophagous, floricolous or 
pollinator adults.  

Dominant pest species. Most agricultural 
pest insects belong to the Hemiptera order, 
mainly Triozidae in WT1 and Aphididae in 
WT2. The most abundant and dominant 
pests pecies on the lucerne site was Bacteri-
cera sp. with 299 individuals, followed by 
Empoasca sp. (Cicadellidae) with 230 indi-
viduals. In contrast, Therioaphis trifolii 
(Aphididae) was represented by only 35 
individuals (Table 4).  

Benificial insects’ families.  Beneficial de-
tected insects belonged to Syrphidae (5 spe-
cies), Apidae (4 species), Ichneumonidae (4 
species), Braconidae (3 species), Halictidae 
(3 species), and Vespidae (2 species), while 
all other families were represented by one 
species (Table 5).  

Discussion 

Studying the entomofauna of lucerne is es-
sential for developing integrated pest man-
agement programs in the Biskra region 

FIG. 1:  Number of pests and beneficial species per order.  
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Table 3: Biodiversity and categories of insect species captured on lucerne site at Bio-
Resources Station El-Outaya (Biskra, Algeria) during 2018.  

Order Family Species Categories (Diets) 

Coleoptera Buprestidae Acmaeodera sp. Phytophagous 

Acmaeoderella discoida Phytophagous 

Chrysomelidae 
  

Cryptocephalus rugicollis Phytophagous 

Phyllotreta sp. Phytophagous 

Coccinellidae Coccinella septempunctata Aphidiphagous 

Cryptophagidae Cryptophagus acutangulus Detritivorous 
(Fungivorous)  

Atomaria fuscata Phytophagous 

Curculionidae Ceutorhynchus sp. Phytophagous 

Meloidae Lytta vesicatoria Larva Predatory/
Adults Phytophagous 

Scarabaeidae Oxythyrea cinctella Phytophagous 

Pleurophorus caesus Saprophagous 

Staphylinidae Anotylus tetracarinatus Predatory and Detri-
tus 

Diptera Agromyzidae 
  

Agromyza sp. Phytophagous 

Liriomyza sp. Phytophagous 

Bombyliidae Exoprosopa sp. Pollinator 

Calliphoridae Lucilia sericata Necrophagous 

Ceratopogonidae Forcipomyia glauca Hematophagous 

Chironomidae Chironomus sp. Detritivorous 

Culicidae Culex sp. Females Hematopha-
gous/ males feed on 
pollen and nectar/
larva decay organic 
matter 

Hybotidae Platypalpus sp. Predators of small 
Diptera/ rarely flow-
er-dwelling 

Muscidae 
  

Musca domestica Detritivorous Larva/
adults are mainly 
carnivorous 

Sciaridae Sciara sp. Detritivorous
(Decaying plant mat-
ter ) 

Simuliidae Simulium sp. Hematophagous 

Syrphidae Episyrphus sp. Predator 

Eristalinus aeneus Predator 

Helophilus  trivittatus Predator/pollinator 

Lapposyrphus lapponicus Predators 

Sphaerophoria philanthus Predators 
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 Tachinidae Stiremania sp. Larva Parasitoid /  
Adult Floricolous 

Tephritidae Tephritis sp. Phytophagous 

Hemiptera Aphididae Acyrthosiphon pisum Phytophagous 

Aphis sp. Phytophagous 

Brachycaudus helichrysi Phytophagous 

Hyperomyzus lactucae Phytophagous 

Macrosiphum euphorbiae Phytophagous 

Myzus persicae Phytophagous 

Rhopalosiphum maidis Phytophagous 

Therioaphistrifolii Phytophagous 

Uroleucon inulae Phytophagous 

Cicadellidae Deltocephalus sp. Phytophagous 

Empoasca sp. Phytophagous 

Delphacidae Laodelphax sp. Phytophagous 

Pentatomidae Nezara viridula Phytophagous 

Triozidae Bactericera sp. Phytophagous 

Hymenoptera Andrenidae Andrena sp. Pollinator 

Apidae Amegilla sp. Pollinator 

Anthophora sp. Pollinator 

Apis mellifera Pollinator 

Eucera sp. Pollinator 

Argidae Arge sp. Phytophagous larva/
pollinator 

Braconidae Cotesia glomerata Parasitoid 

Dacnusa sp. Predator of liriomyzasp. 

Opius sp. Parasitoid 

Cynipidae Diplolepis sp. phytophagous 

Halictidae Halictus sp. Pollinator 

Lasioglossum sp. Pollinator 

Sphecodes ruficrus Cleptoparasitesolylectic 

Ichneumonidae Dichrogaster aestivalis Endoparasitoid
(hoverflies 

Diplazon laetatorius hover fly parasitoid 

Exetastes syriacus Endoparastoid 
(Arctiinae) 

Ophion luteus Parasitoid of noctoids 

Megachilidae Chalicodoma sicula Pollinator 

Pemphredonidae Diodontus sp. Pollinator 

Vespidae Eumenes mediterraneus Pollinator 

Polistes sp. Predators/pollinators 

Table 3: continued.  
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(Algeria). From a quantitative point of 
view, the most representative orders in this 
study were Diptera, Hemiptera, Thysanop-
tera, Coleoptera, Hymenoptera, Neuroptera, 
and Lepidoptera. The total recorded num-
ber of individuals greatly exceeded those 
reported by Bendoumia et al. (2016) in 
Mitidja (528 individuals), and by Barkat 
(2019) in Biskra (346 individuals). This 
difference may be attributed to the irriga-
tion method: in the present study, lucerne 
was irrigated by submersion, whereas pre-

vious studies used sprinkler irrigation. Cul-
tivation age may also play a role; Kher-
bouche et al. (2015) reported that the num-
ber of individuals increased with the age of 
lucerne, with a count slightly higher than 
ours (4997 individuals) in a three-year-old 
lucerne crop. Similarly, Valverde-
Rodríguez et al. (2024) recorded 4375 spec-
imens across five lucerne varieties using 
sweep-netting and beating plants over a 
plastic tray (for sedentary insects). 

www.entsoc.gr                                                           © 2026 Hellenic Entomological Society  

Lepidoptera Gelechiidae Tuta absoluta Phytophagous 

Pieridae Colias croceus Phytophagous 

Pieris rapae Phytophagous 

Pontia daplidice Phytophagous 

Lycaenidae Leptotes pirithous Phytophagous 

Noctuidae Autographa gamma Phytophagous 

Nymphalidae Cynthia cardui Phytophagous 

Danaus chrysippus Phytophagous 

Neuroptera Chrysopidae Chrysoperla carnea Predator 

Hemerobiidae Hemerobius sp. Predator 

Thysanoptera Aeolothripidae Aeolothrips intermedius Predator 

Melanthripidae Melanthrips fuscus Phytophagous 

Phlaeothripidae Haplothrips setiger Phytophagous 

Thripidae Frankliniella occidentalis Phytophagous 

Odontothrips confusus Phytophagous 

Table 3: continued.  

Table 4: Agricultural pest families and main species on lucerne in Bio-Resources Station, El-
Outaya (Biskra, Algeria).  

Harmful families Main species Individuals  
(WT1) * 

Individuals  
(WT2) ** 

Aphididae  240 506 

 Therioaphis trifolii 35 – 

Cicadellidae  251 112 

 Empoasca sp. 230 95 

Triozidae  299 382 

 Bactericera sp. 299 382 

Total per family  790 1000 

“-” not observed; * number of individuals in trap 1 (Lucerne site); ** number of individ-
uals in trap 2 (bare ground). 
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Qualitatively, the number of 80 species 
recorded in the present study was similar to 
that reported by Bendoumia et al. (2016) 
with 72 species, but exceeded what Barkat 
(2019) reported for Biskra (Algeria), with 
37 species. Meanwhile, Genzhemuratovna 
and Sherniyazovich (2021) identified 125 
species from 29 families and 9 orders of 
insects in the Republic of Karakalpakistan. 

Quantitative differences between the two 
variants WT1 and WT2 could be attributed 
to the trophic factor. Thus, according to 
Wenda-Piesik and Piesik (2021), the trophic 
interactions between plants and herbivorous 
insects are considered to be one of the pri-
mary relationships that occur in agroecosys-
tems. The cultivation of a single plant spe-
cies, especially in monocultures, promotes 
the development of specialized phytopha-
gous, as monocultures, which are typical for 
intensive agriculture, offer ideal conditions 
to specialized herbivores (Balmer et al., 
2014). Additionally, the management of 
lucerne under bio-conditions (absence of 
chemical treatments, especially insecticides) 
in El-Outaya region is indeed another factor 
for higher diversity. Thus, Abdel Farag El-
Shafie (2022) reported that organic farming 
strongly enhances insects’ abundance and 
biodiversity. 

The higher abundance of Hemiptera in 
WT2 (bare ground) could be justified by 
climatic factors, particularly wind speed and 
direction, which reached elevated values 
during the experimental period (Table 1) 
and could have caused involuntary disper-
sal. Similar reports were made by Hall 
(2009) and Antolínez et al. (2021) on psyl-
lids, by Alyokhin et al. (2011) and Devegili 
et al. (2019) on aphids, and by Santos et al. 
(2025), who noted that wind patterns and 
host plant availability influence early-
season population dynamics of Empoasca 
fabae. The low abundance of aphids in this 
study may be related to lower temperatures, 
consistent with Lykouressis and Polatsidis 
(1990), who reported higher population den-
sities of Acyrthosiphon pisum and Therio-
aphis trifolii during warmer months. 

The identified species in El-Outaya site 
were not all directly related to lucerne. Sev-
eral species may accidentally enter the lu-

cerne site or are associated with weeds, 
within or close to the site. Nevertheless, 
recording their occurrence is important as it 
contributes to a more comprehensive under-
standing of lucerne-associated entomofauna 
in Biskra region (Algeria). In this context, 
Genzhemuratovna and Sherniyazovich 
(2021) reported that the formation of ento-
mofauna on lucerne, as on any other crop, is 
determined primarily by the crop itself, its 
preceding crop, and the surrounding micro-
environment. This largely explains the oc-
currence of both randomly encountered in-
sect species and specialized mono- or oli-
gophagous species within lucerne agro-
ecosystems. 

The dominance of phytophagous species 
can be attributed to trophic factors, as lu-
cerne represents a suitable host plant that 
provides both a favorable microclimate, as 
well as abundant, nutritious resources. Ac-
cording to Satti and Bilal (2012), lucerne 
crops offer a suitable microclimate for 
aphids and other soft-bodied insects, which 
in turn sustain predator populations. Simi-
larly, Premalatha et al. (2024) reported that 
nutritional composition, plant architecture, 
and the availability of resources such as 
moisture and sunlight contribute to the pref-
erence of insects for lucerne.  

More than 45% of the collected speci-
mens were agricultural pests; this could be 
attributed to the age of the cultivation (more 
than 10 years). Thus, Nikolova (2021) stat-
ed that a clear trend was observed of in-
creasing the share of agricultural pest spe-
cies and reducing the beneficial ones with 
the lucerne development over the years. In 
their study, Tamer et al. (1997) identified 60 
pest insect species and 36 beneficial insect 
species associated with lucerne and sain-
foin. 

Most agricultural pest insects, with po-
tential to cause economic damage belonged 
to the order Hemiptera however, only five 
species seem to be pestilent to lucerne and 
have been reported as pests in different re-
gions worldwide. These include Bactericera 
sp. in the USA (Crawford, 1914), Odonto-
thrips confusus in France and the Czech 
Republic (Pitkin, 1972), E. fabae in Canada 
(Faris et al. 1981), T. trifolii in Australia 
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(Hughes 1987), and A. pisum in Isfahan, 
Iran (Rakhshani et al. 2010). Among these 
economically important species, Bacteri-
cera sp. and Empoasca sp. were recorded in 
high numbers in the present study, indicat-
ing the need for further investigation, partic-
ularly regarding economic thresholds and 
management strategies. 

However, identified predator species 
such as Aeolothrips intermedius, Chrysop-
erla carnea, Coccinella septempunctata, 
Episyrphus sp., and Sphaerophoria philan-
thus could be exploited for biological con-
trol of these pests and may play a significant 
role in regulating lucerne agro-ecosystems. 
(Cotte and Cruz1988, Cunha et al. 2016, 
Nikolova 2024, Sarkar et al. 2023, Weiser 
Erlandson and Obrycki 2010, Zhang et al. 
2023). 

The identified pollinators belonged pre-
dominantly to the order Hymenoptera, with 
two species belonging to Diptera 
(Bombyliidae and Syrphidae). Similarly, 
Taha et al. (2016) reported the dominance 
of Hymenoptera among lucerne pollinators 
in Saudi Arabia. Kirilov et al. (2016) also 
noted that lucerne is a preferred crop after 
sainfoin, with seven identified hymenopter-
an species. In contrast, Cole et al. (2022) 
observed relatively few pollinators on M. 
sativa, although the crop was frequently 
visited by hoverflies. Likewise, Kumar et al. 
(2024) reported the dominance of Hyme-
noptera in India and emphasized pollination 
as a paramount ecosystem service provided 
by insect pollinators. According to Łowicki 
and Fagiewicz (2021) pollinators contribute 
directly to crop yield, while lucerne offers 
nesting and floral resources. Furthermore, 
insect pollinators of lucerne play a vital role 
in ensuring successful fertilization and seed 
development (Kumar and Doddamani 2024) 
and may also serve as bio-indicators of eco-
system health (Kevan 1999). 

In addition to phytophagous, predator, 
and pollinator species, detritivorous species 
also contribute to the diversity of the lu-
cerne ecosystem in the Biskra region. These 
insects play an important role in maintain-
ing ecosystem balance through their func-
tions in decomposition and nutrient recy-
cling. According to Rupali et al. (2024), 

detritivorous insects are vital to decay pro-
cesses and nutrient cycling, thereby sustain-
ing ecosystem health and soil fertility. 

Continuous monitoring is essential for 
assessing the role of pests in qualitative and 
quantitative yield losses and for identifying 
natural enemies that can support eco-
friendly pest management strategies 
(Premalatha et al. 2024). Establishing re-
gion-specific intervention thresholds is 
therefore a priority. Summers et al. (2007) 
emphasized that examining insect popula-
tions in each field is the only reliable meth-
od for accurately assessing population lev-
els. They further recommended maintaining 
records of pest and natural enemy abun-
dances, along with weather conditions and 
crop management practices. Lucerne fields 
should be monitored weekly during periods 
of pest activity, with increased monitoring 
frequency as pest populations approach eco-
nomic threshold levels. 

Lucerne represents a model forage crop 
for arid regions, such as Biskra, and is high-
ly suitable for integrated pest management 
(IPM) programs. This perennial crop, char-
acterized by a deep root system, can with-
stand pest pressure and harsh environmental 
conditions such as drought, even when cul-
tivated over long periods (exceeding 10 
years in the present study) under bio-
conditions. Lucerne provides a balanced 
environment that supports the establishment 
of diverse insect communities belonging to 
different functional groups, including preda-
tors and parasitoids that persist and feed on 
insect pests. Nevertheless, the most valuable 
management proposal remains the imple-
mentation of a regular inspection program 
targeting susceptible pests in lucerne fields 
of this region, using precise scouting meth-
ods focused primarily on plant stems and 
leaves.  

When monitoring indicates that a pest 
population has reached its economic thresh-
old, farmers are advised to implement an 
integrated pest management (IPM) program 
in lucerne fields of this region. Naser and 
Akordouch (2022) reported that the use of 
selective insecticides with low mammalian 
toxicity, while preserving beneficial insects, 
can reduce production costs and contribute 
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Conclusion 
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with lucerne to provide new insights into 
this previously undocumented component of 

the local ecosystem. Based on species’ feed-
ing preferences, approximately half of the 
identified species were phytophagous, with 
Hemiptera being the dominant order. 
Amongst Hemiptera, Aphididae was the 
most highly represented family qualitatively, 
while Cicadellidae and Psyllidae ranked 
highest in terms of individual abundance. 
Simultaneously, beneficial species made up 
more than one third of total identified spe-
cies mainly from the Hymenoptera order 
with eight families of which Apidae, Ichneu-
monidae, and Braconidae were the most 
represented. By means of our results, more 
attention must be given to studies on the 
impact of both harmful and beneficial insect 
species on lucerne crops to support sustaina-
ble management practices. 

40                                                                    ENTOMOLOGIA HELLENICA 35 (2026): 30-45 



la région de Biskra. Master thesis, 
University of Biskra (Algeria). 

Bates, G. 2015. Alfalfa high-quality forage 
production. Agricultural Extension 
Service. The University of Tennes-
see Institute of Agriculture, U.S. 
Department of Agriculture, 
4p.https://utbeef.tennessee.edu/wp-
content/uploads/sites/127/2020/11/
sp434c.pdf. consulted on 25-02-
2025. 

Bendoumia, H.,  S. Tergou and S. Dou-
mandji. 2016. Influence of the ab-
sence of irrigation water on the ar-
thropod complex in a lucerne 
(Medicago sativa Linné) in Mitidja 
(Algeria). Adv. in Environ. Biol. 10
(12):84-88. 

Benounas, Y. and A. Chaïb. 2007.  Im-
portance des Fabaceae fourrageres 
dans les oasis du Ziban. Ing. Thesis. 
UnivOurgla (Algeria). 73p. 

Bílý, S., V. Kubáň, M. G. Volkovitsh  and 
M. Yu. Kalashian. 2011. Order Col-
eoptera, Family Buprestidae. Ar-
thropod fauna of the UAE. 4: 168–
223.  

Campbell, J. W. and J. L. Hanula. 2007. 
Efficiency of Malaise traps and 
colored pan traps for collecting 
flower visiting insects from three 
forested ecosystems. J. Insect. Con-
serv. 11:399-408.https://
doi.org/10.1007/s10841-006-9055-
4. 

Chaabena, A. 2001. Situation des cultures 
fourragères dans le Sud-Est septen-
trional du Sahara algérien et carac-
térisation de quelques variétés intro-
duites et populations sahariennes de 
luzerne cultivée. Master Thesis, 
INA, Alger, Algerie. 

Chaabena, A. and A. Abdelguerfi. 2001. 
Situation de la luzerne pérenne dans 
le Sahara et comportement de quel-
ques populations locales et variétés 
introduites dans le sud-est du Saha-
ra algérien. In: Delgado I. (ed.), 
Lloveras J. (ed.). Quality in lucerne 
and medics for animal production. 
Zaragoza: CIHEAM (Options Mé-

diterranéennes: Série A. Séminaires 
Méditerranéens. 45: 57-60. 

Cotte, O and C. Cruz. 1989. Natural ene-
mies of leafhopper of the genus 
Empoasca (homoptera: cicadelli-
dae) in pigeon peas. J. Agric. Univ. 
P.R. 73(2):161-163. 

Crawford, D. L. 1914. A monograph of the 
jumping plant-lice or Psyllidae of 
the New World. Bull. U. S. Natl. 
Mus. i–ix:1-186,30 pls. https://
doi.org/10.5479/si.03629236.85.1. 

Cunha, S. B. Z. da, C. R. Sousa e Silva, F. 
H. G. Diniz and E. Berti-Filho, 
2016. Predators of the Alfalfa 
Aphids Acyrthosiphon pisum 
(Harris), Aphis craccivora Koch, 
and Therioaphis trifolii (Monell) 
(Hemiptera: Aphidoidea) as Deter-
mined by the Serological Tech-
nique. EntomoBrasilis. 9 (2): 120-
123. https://doi.org/10.12741/
ebrasilis.v9i2.595. 

Devegili, A. M., A. M. Alma, M. N. 
Lescano and A. G. Farji-Brener. 
2019. Wind matters: asymmetric 
distribution of aphids on host plants 
can be explained by stems function-
ing as windbreaks. Austral Ecol. 44 
(7): 1187-1195.https://
doi.org/10.1111/aec.12796. 

Faris, M. A., H. Baenziger and Terhune, R.  
P. 1981. Studies on potato leafhrop-
per (Empoasca fabae) damage in 
alfalfa. Can. J. Plant Sci. 61: 625-
632. 

Franck, A. 2013. Capture conditionnement 
expedition mise en collection des 
insectes et acariens en vue de leur 
identification. Ed CIRAD, 50p. 

Genzhemuratovna, S. N. and T. E. Sherni-
yazovich. 2021. Main Species of 
harmful entomofauna of alfalfa in 
the conditions of the Republic of 
Karakal Pakistan. TOJQuI. 12(8): 
6359-6369. 

Hall, D. G. 2009. An assessment of yellow 
sticky card traps as indicators of the 
abundance of adult Diaphorina citri 
(Hemiptera: Psyllidae) in citrus. 
J. Econ. Entomol. 102 (1): 446-

www.entsoc.gr                                                           © 2026 Hellenic Entomological Society  

Bengouga et al: Entomo-fauna survey on lucerne in the arid region of Algeria                       41 



452.https://
doi.org/10.1603/029.102.0158. 

Hughes, R. D., L. T. Woolcock, J. A. Rob-
erts and M. A. Hughes. 1987. Bio-
logical control of the spotted alfalfa 
aphid, Therioaphis trifolii F. Macu-
lata, on lucerne crops in Australia, 
by the introduced parasitic hyme-
nopteran Trioxyscom planatus. J. 
Appl. Ecol. 24 (2): 515-537. https://
doi.org/10.2307/2403890. 

Jaques, S. A. C. Jofré-Pérez, M. M. Murúa, 
L. Vieli and F. E. Fontúrbel. 2023. 
Crop-Specific Effects on Pan-Trap 
Sampling of Potential Pollinators as 
Influenced by Trap Color and Loca-
tion. Agronomy. 13: 552. https://
doi.org/10.3390/ agrono-
my13020552 

Kevan, P. G. 1999. Pollinators as bio-
indicators of the state of the environ-
ment: species, activity and diversity, 
Agriculture, Ecosystems & Environ-
ment.74(1–3): 373-393. https://
doi.org/10.1016/S0167-8809 (99)
00044-4. 

Khalifa, A. A.  and A. S. M. Badawy. 2023. 
Suitability of Egyptian clover and 
alfalfa as safe habitats to natural 
enemies in the Egyptian agrosystem. 
JAAR. 29(1):72-84. https://
doi.org/10.21608/
JALEXU.2024.272983.1191. 

Kharwal, D., A. Sharma and A. Sood. 2024. 
Insect biodiversity and conservation. 
Entomology Vistas: Emerging 
Trends in Entomology. 4: 149-165. 

Kherbouche, Y., M. Sekour, D. Gasmi, A.  
Chaabna, G. Chakali, F. Lasserre-
Joulin and S. Doumandji. 2015. Di-
versity and distribution of arthropod 
community in the lucerne fields in 
northern Sahara of Algeria. Pakistan 
J. Zool. 47(2): 505-514. 

Kirilov, A., I. Nikolova, N. Georgieva and 
R. Mladenova. 2016. Flowering leg-
umes as pollen and nectar-rich habi-
tats for bees: preference of bee polli-
nators to different forage species. In: 
Kyriazopoulos A.P. (ed.), López-
Francos A. (ed.), Porqueddu C. (ed.), 

Sklavou P. (ed.). Ecosystem services 
and socioeconomic benefits of Medi-
terranean grasslands. Zaragoza: CI-
HEAM.114: 241-244 (Options Mé-
diterranéennes: Série A. Séminaires 
Méditerranéens) 

Kirk, W. D. J. 1984. Ecologically selective 
coloured traps. Ecol. Entomol. 9(1): 
35-41. https://doi.org/ 10.1111/
j.1365-2311.1984.tb00696.x. 

Kumar, V. and S. Doddamani.2024. Investi-
gating the impact of supplementary 
pollination methods on seed produc-
tion and yield in Lucerne (Medicago 
sativa L.). Int. J. Res. Agron.7(7): 
411-416. https://
doi.org/10.33545/2618060X.2024.v7
.i7e.1061. 

Kumar, S., M. C. Keerthi, H. S. Mahesha,  
C. G. Arunkumara, K. T. Shiva-
kumara, R. P. Saini, H. A. Bhargavi 
and V. K. Yadav. 2024. Foraging 
behaviour and pollinator dynamics 
in lucerne crop of the Bundelkhand 
region: Implications for crop man-
agement in the subtropics. Anim. 
Biol. 74(4):401-413. https://
doi.org/10.1163/15707563-bja10147 

Lacefield, G. D., J. C. Henning, M. Rasnake 
and M. Collins. 1997. Alfalfa the 
Queen of forage crops. Cooperative 
Extension Service, University of 
Kentucky College of agriculture, 
Lexington, and Kentucky State Uni-
versity, Frankfort, AGR-76, 4p. 
https://publications.ca.uky.edu/sites/
publications.ca.uky.edu/files/
agr76.pdf. 

Lacefield, G., D. Ball, D. Hancock, J. An-
drae and R. Smith. 2009. Growing 
Alfalfa in the South. NAFA,14p. 
https://ssl.acesag.auburn.edu/anr/
forages/documents/
alfalfainthesouth.pdf. consulted on 
24/02/2025. 

Lattimore, M-A. 2008. Producing quality 
lucerne hay. Rural Industries Re-
search and Development Corpora-
tion, 136p. https://
agrifutures.com.au/wp-content/
uploads/publications/08-101.pdf. 

www.entsoc.gr                                                           © 2026 Hellenic Entomological Society  

42                                                                    ENTOMOLOGIA HELLENICA 35 (2026): 30-45 



Łowicki, D. and K. Fagiewicz. 2021. A 
new model of pollination services 
potential using a landscape ap-
proach: A case study of post-mining 
area in Poland. Ecosystem Services. 
52: 101370. https://doi.org/10.1016/
j.ecoser.2021.101370. 

Lykouressis, D. P. and  Ch. P. Po-
latsidis.1990. Seasonal abundance of 
Acyrthosiphon pisum (Harris) 
(Homoptera: Aphididae) and Therio-
aphis trifolii (Monell) (Homoptera: 
Gallaphididae) on lucerne in Central 
Greece. Entomol. Hell. 8: 41-46. 

Magurran, A. E. 2004. Measuring biologi-
cal diversity. Blackwell Publishing: 
Oxford, UK, 264 p. 

McDonald, W., A. Nikandrow, A. Bishop, 
M. Lattimore, P. Gardner, R. Wil-
liams and L. Hyson. 2003. Lucerne 
for pasture and fodder. Third edi-
tion, 39p.  https://
www.dpi.nsw.gov.au/__data/assets/
pdf_file/0010/164737/p2225pt1.pdf  

Moritz G., 1994. Pictorial key to the eco-
nomically important species of 
Thysanoptera in Central Europe. 
EPPO Bull. 24: 181-208. 

Naser, I. and H. Akordouch. 2022. Review 
of Integrated Pest Management of 
Alfalfa Hay Crop: A Successful Ex-
ample at TADCO.IJPSH.4:01-
09.https://doi.org/10.36811/
ijpsh.2022.110033. 

Nikolova, I. 2019. Important Insect Pests in 
Medicago sativa L. in Bulgaria. 
AJRRA.1(1): 8-24. 

Nikolova, I. M. 2021. Regularities in the 
formation of entomofauna in alfalfa 
agrocenosis. Agricultural University 
– Plovdiv Agric.Sci.13(31): 44-55. 
https://doi.org/ 10.22620/
agrisci.2021.31.007. 

Nikolova, I. 2024. Harmful and useful 
thrips in Medicago sativa L. Agri-
culture (Poľnohospodárstvo). 70(1): 
1 – 11. 

Ouaarous, M., K. El Fakhouri, N. Taarji, A. 
Baouchi, M. Amri, C. Ramdani, M. 
Sobeh, A. Mesfioui and M. El Bou-
hssini. 2025. Impact of field insect 

pests on seed and nutritional quality 
of some important crops: a compre-
hensive review. ACS Omega. 10: 
8779-8792. https://doi.org/10.1021/
acsomega.4c08982. 

Pioneer Brand Products. 2012. Lucerne 
Manual, 19p.https://
www.yumpu.com/en/document/
view/51539372/lucerne-manual-
pioneerr-brand-products. 

Pitkin, B. R. 1972. A revision of the flower 
living genus Odontothrips Amyot & 
Serville (Thysanoptera: Thripidae) 
Bull. Br. Mus. Nat. Hist. Entomol. 
26 (9): 373-402. 

Premalatha, K., J. N. Prithiva, S. Leelavathi 
and R. Pushpam. 2024. Seasonal 
dynamics of arthropods in lucerne 
(Medicago sativa L.) and nutritional 
link to rodent foraging. Plant Sci. 
Today. https://doi.org/10.14719/pst 
6125. 

Rakhshani, H., R. Ebadi, B. Hatami, E. 
Rakhshani and B. Gharali. 2010. A 
survey of alfalfa aphids and their 
natural enemies in Isfahan, Iran, and 
the effect of alfalfa strip-harvesting 
on their populations. J. Entomol. 
Soc. Iran. 30(1): 13-28. 

Rupali, J. S., B. N., Hadimani, V. E. 
Madhuri, B. K. M. Bharath, B. Kar-
thick Mani Bharathi and S. Raikwar. 
2024. A study to access the signifi-
cant role of insects in decomposition 
and nutrient recycling. Int. J. Adv. 
Biochem. Res. 8(9): 110-114. https://
doi.org/10.33545/26174693.2024.v8
.i9Sb.2065 

San Martin, G. 2004. Clé de détermination 
des Chrysopidae de Belgique, 
Jeunes & Nature, Wavre. https://
quelestcetanimal-lagalerie.com/wp-
content/uploads/2012/11/
SanMartin2004_Cle%CC%
81_des_Chrysopidae_ad.pdf 

Santos, A. A., F. H. V. Araújo, N. Plante, 
R. S. da Silva and E. Pérez-Lopéz. 
2025. Seasonal phenology of Em-
poasca fabae (Hemiptera: Cicadelli-
dae) in Québec, Canada. Environ-

www.entsoc.gr                                                           © 2026 Hellenic Entomological Society  

Bengouga et al: Entomo-fauna survey on lucerne in the arid region of Algeria                       43 



www.entsoc.gr                                                           © 2026 Hellenic Entomological Society  

mental Entomology. 54:1124-1135. 
https://doi.org/10.1093/ee/nvaf070  

Sarkar, S. C., S. Hatt, A. Philips, M. Akter, 
S. P. Milroy and W. Xu. 2023. To-
mato Potato Psyllid Bactericera 
cockerelli (Hemiptera: Triozidae) in 
Australia: Incursion, Potential Im-
pact and Opportunities for Biologi-
cal Control. Insects. 14, 263.https://
doi.org/10.3390/insects14030263. 

Satti, A. A. and N. A. Bilal. 2012. The ma-
jor predators associated with lucerne 
crop at El-Gorair scheme in northern 
Sudan. IJSID. 2 (6): 567-572. 

Seghir, H., N. Tarai, and S. Tahar-
Chaouche. 2022. Diversity of hyme-
nopteran families associated to qui-
noa crop in Algeria (case of Biskra 
province). Actaagric. Slov. 118(4): 1
–8. https://doi.org/10.14720/
aas.2022.118.4.2441. 

Serraoui, I.2022. Conduite Culturale de la 
luzerne (Medicago sativa) dans la 
région de Biskra. Master Thesis. 
UnivBiskra (Algeria). 

Smith, D. H., G. K. Beck, F. B. Peairs and 
W. M. Brown. 1999. Alfalfa: Pro-
duction and management. Crop Se-
ries, no. 0.703 5p. https://
archives.mountainscholar.org › 

SPHDS. 2017. Diagnostic Protocol for the 
detection of the Tomato Potato Psyl-
lid, Bactericera cockerelli (Šulc). 
Department of Agriculture, Austral-
ia. https://
www.plantbiosecuritydiagnostics.ne
t.au/app/uploads/2018/11/NDP-20-
Tomato-potato-psyllid-Bactericera-
cockerelli-V1.2.pdf. 

Summers, C. G. 1998. Integrated pest man-
agement in forage alfalfa. Integrated 
Pest Management Reviews. 3: 127-
154. https://doi.org/10.1023/
A:1009654901994. 

Summers, C. G., L. D. Godfrey and E. T. 
Natwick. 2007. Managing insects in 
alfalfa. In: C. G. Summers and D. 
H. Putnam, eds., Irrigated alfalfa 
management for Mediterranean and 
Desert zones. Chapter 9. Oakland: 
University of California Agriculture 

and Natural Resources Publication 
8295. See: http://alfalfa.ucdavis.edu/
IrrigatedAlfalfa. 

Taha, E. A., M. Al-Abdulsalam and  S. Al-
Kahtani. 2016. Insect pollinators 
and foraging behavior of honey bees 
on alfalfa (Medicago sativa L.) in 
Saudi Arabia. J. Kans. Entomol. 
Soc. 89 (1): 92-99.https://
doi.org/10.2317/150402.1 

Tamer, A., M. Aydemir and A. Has. 1997. 
Faunistic survey studies on harmful 
and beneficial insects on lucerne and 
sainfoin in Ankara and Konya prov-
inces. Bitki Koruma Bülteni. 37 (3-
4): 125-161. 

Tolman, T. and R. Lewington. 1999.Guide 
pratique des papillons d’ Europe et 
d’ Afrique du Nord. Ed Delachaux 
& Niestlé, Paris, France. 320pp. 

USAID. 2011. Alfalfa production guide for 
Iraq. USAID-Inma Agribusiness 
Program, 147p. https://
pdf.usaid.gov/pdf_docs/
pnadz096.pdf consulted on 30-09-
2021. 

Valverde-Rodríguez, A., H. Briceño-Yen, 
L. Madolyn Álvarez-Benaute, F. R. 
Jara-Claudio, H. Cáceres-
Yparraguirre and D. Illatopa-
Espinoza. 2024. Entomofauna asso-
ciated with five varieties of alfalfa 
(Medicago sativa) under irrigation 
and rainfed in a high Andean area of 
Peru. Biota Colomb. 25: 1-9.https://
doi.org/10.21068/2539200X.1154. 

Weiser Erlandson, L. A  and J. J. Obrycki. 
2010. Predation of Immature and 
Adult Empoasca fabae (Harris) 
(Hemiptera: Cicadellidae) by Three 
Species of Predatory Insects. J. 
Kans. Entomol. Soc. 83(1): 1–6. 

Wenda-Piesik, A. and D. Piesik. 2021. Di-
versity of Species and the Occur-
rence and Development of a Spe-
cialized Pest Population—A Review 
Article. Agriculture. 11: 16. https://
doi.org/10.3390/ agricul-
ture11010016. 

Wolfgang, D., and R. Werner. 2009. Guide 
des insectes: la description, l’ habi-

44                                                                    ENTOMOLOGIA HELLENICA 35 (2026): 30-45 



tat, les  mœurs. Ed. Delachaux & 
Niestlé Paris, pp. 237. 

Zhang, X., Q. Wu, J. Mu, Z. Chao, Q. He, 
T. Gao, C. Wang, M. R. McNeill, 
and Z. Lu. 2023. The Efficacy of 
Biological Control for the Suppres-

sion of the Pea Aphid 
(Acyrthosiphon pisum): Does the 
resistance of alfalfa cultivars mat-
ter? Insects. 14: 28. https:// 
doi.org/10.3390/insects14010028.  

www.entsoc.gr                                                           © 2026 Hellenic Entomological Society  

Bengouga et al: Entomo-fauna survey on lucerne in the arid region of Algeria                       45 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

