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Abstract 

The Palm groves are considered as a privilege ecosystems 

under special conditions of severe climate. The peculiarity of 

this environment leads us to discover its quality which 

constitutes the pivot of life in the desert. The present work 

focuses on the study of oasis ecosystem, by measuring the 

diversity of their components in arthropods, in particular 

insects, which are the best indicators. In this context, a 

qualitative and quantitative inventory of Arthropods is 

conducted at three sites (El Atteuf, Beni Izguen and Dayah) in 

the study area. Sampling is done using four techniques, Pitfall 

trapping, yellow traps, sweep net and Japanese umbrella. 

Samples were taken during the four seasons of 2012. The 

inventory of Arthropod species captured by the different 

sampling methods in the three sites reveal the presence of 434 

Arthropods species belonging to 121 families, 19 orders and 3 

classes. The results tell the richness and the balance of oasis 

ecosystems. 

Keywords: Arthropods, Biodiversity, Ecosystem, Palm grove, 
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INTRODUCTION 

The oasis system is essentially based on the planting of the 

date palm, which is associated with other crops: fruit trees, 

cereal crops, and vegetables (TOUTAIN, 1979). The specific 

structure of the crops in the palm groves has created a 

microclimate leading to modification on the physical factors 

in favor of living beings (TOUTAIN, 1979). The peculiarity 

of this ecosystem brings to discover its ecological quality. 

Indeed, the character of an ecosystem that represents the 

different solutions taken by a category of components to 

occupy this ecosystem defines the parameter that measures the 

differences in nature and quality (i.e. the biodiversity) (Vieira, 

1979). 

Also, it is necessary to note the important role of biodiversity 

in maintaining of the structure, the stability and the 

functioning of ecosystems, in particular their productivity 

(Dajoz , 2008). This is why biodiversity has become the topic 

of reflection and discussion in which we are led to rethink all 

the questions posed by the relations between living beings and 

natural environments. Also, it steers to understand the links 

between modified and natural systems. In biodiversity study, 

invertebrates including arthropods are used as indicators in 

surveillance projects.  

In fact, the objective of this study is the estimation of 

biodiversity in the oasis ecosystem. It is important to study the 

composition of environments and to reveal the relationships 

between species and their environment in order to preserve 

ecosystems and conserve biodiversity. 

 

MATERIAL AND METHODS 

The study region Ghardaia is located at about 600 km East 

south of Algiers (3°29’; 4°17’ E and 32° 21’; 32°36’N), the 

average altitude is 560 meters. The study region covers an 

area of 2,025 km2 (Zergoun, 1994) (Figure.1). The climate is 

the type arid Saharan to hyper arid, determined by a water 

deficit, due to rare and irregular rainfall supported by high 

temperatures (Djennane, 1990; Langronier, 1931; 

Messar1996; Sari, 2003). 

In order to estimate the biodiversity, three study stations were 

chosen: El Atteuf, Beni Izguen and Dayah (Figure 2). The 

plants grown in the oasis of El Atteuf (32 ° 27 '15' 'N., 3 ° 43' 

44''E) are the date palm, fruit trees (Organ, pomegranate, fig 

tree, olive tree), vegetable crops and fodder crops. The oasis 

of Beni Izguen is located at 32 ° 27 '12,57' 'N., 3 ° 39' 

48,10''E, Where several crops are cultivated too (such as date 

palms, fruit trees and vegetable crops). The only crop in the 

Dayah station (32 ° 30 '38' 'N., 3 ° 39' 49''E) is the date palm. 

In this study, four sampling methods were used, that of the 

pitfall trapping, the sweep nets, the Japanese umbrella and the 

yellow plates during the year 2012 (twice per season). The 

pitfall trapping are the type of trap most commonly used to 

collect the invertebrates, especially geophilic arthropods 

(Benkhelil & Doumandji, 1992). The sweep net method is 

used to dislodge the insects from the plants, especially those 

on the top of the herbs (Benkhelil, 1991). Yellow traps are 
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particularly to harvest heliophilous and floricultural insects 

Lamotte & (Bourliere, 1969). Japanese umbrella makes the 

greatest services for harvesting insects living on trees or plants 

too tall (Colas, 1948). The captured arthropods were brought 

to the laboratory where they were identified taxonomically 

and counted. 

Biodiversity estimation has been done using different 

measurement methods. Total richness (S) is the total number 

of species in the populations considered in a given ecosystem. 

According to (Frontier, 1983) the relative abundance (R.A.%) 

of species in a populations characterizes the faunal diversity 

of a given environment where  R.A.% = (ni / N)* 100, [ni.: is 

the number of individuals of species i., N: is the total number 

of individuals all species combined]. Diversity of Shannon-

Weaver (H ') is used for the quantitative study of diversity 

(Ramade, 1984), H' = - Σ (Qi [(log2) Qi]); [Qi: relative 

frequency of species I relative to individuals of the whole 

population]. The index of regularity (E) allows the 

comparison between two population with different specific 

richness (Dajoz, 1985) E = [H '/ (log2) (S)]. It is noted that 

when E tends to 0 it means that all individuals belong to the 

same species, so they are not in equilibrium with each other. 

When E tends to 1 it means that the captured species are in 

equilibrium with each other (Dajoz, 2008). 

 

 

Figure 1. Localization of Ghardaia region 

 
Station El Atteuf 
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Figure 2. Photos of the three sampling stations 

 

RESULTS AND DISCUSSION 

The inventory of Arthropods species done using the 

techniques of the pitfall trapping, the sweep net, the Japanese 

umbrella and the yellow plates in three oases El Atteuf, Beni 

Izguen and Dayah, during the year 2012 revealed the presence 

of 434 species belonging to 121 families divided between 19 

orders and 3 classes. According to the results, the orders 

belonging to the Insecta are the most provided in species, such 

as, the Diptera with 131 species the Hymenoptera with 103 

species, the Coleoptera with 57 species, the Homoptera with 

43 species, the Hemiptera with 42 species and Orthoptera with 

24 species. Other orders of Insecta such as Poduromorpha, 

Odonatoptera, Isoptera, Blattodea, Embioptera, Dermaptera, 

Mantodea, Thysanoptera, Nevroptera and Lepidoptera 

participated to provide 34 other species of the Insecta class. 

The Crustacea and Arachnida classes provided 14 species 

(Crustacea with 3 species and Arachnida with 11 species). 

The relative abundance of arthropod species captured at the 

three stations tells the most common and best adapted species. 

In fact, the order of Homoptera is the most dominant in the 

station of “El Atteuf”, they have a rate of 30,10% (694 

individuals) followed by the order of Hymenoptera with a rate 

of 20,16% (465 individuals) then the order of the Diptera with 

an abundance R.A.% = 19.30% of (232 individuals) (Table.1). 

Similarly, the results reveal that Homoptera dominate in the 

second site “Beni Izguen” with a percentage of 33,44% (1053 

individuals), the Diptera dominate after the Homoptera with a 

rate of 20,39% (642 individuals) (Table.1). The Order of 

Homoptera also dominates in the Dayah station with relative 

abundance equal to 39,24% (591 individuals), then arrives the 

order of Hemiptera in second position by a rate equal to 

16,73% (341 individuals) (Table.1). The first site El Atteuf 

has a rich herbaceous stratum wich indicates a high species 

richness that frequents that stratum. The station of Beni 

Izguen is characterized by its richness in fruit trees, which 

reflects the richness in pollinating, heliophilic and geophilic 

species. The Dayah station, which has only one crop (the date 

palm), remains the poor station in species (Figure 3). 

The results of Shannon-Weaver index values (Table 2) 

revealed that the oasis of Beni Izguen is the richer of the two 

other oases. Higher values of the Shannon-Weaver Index 

reflect a diversity of arthropod species in the three oases. 

According to the values of the index of regularity (E) (E = 0,7 

in the station of El Atteuf, E = 0,8 in the station of Beni 

Izguen and E = 0,6 in the station of Dayah) it is deduced that 

the captured species are in equilibrium equilibrium between 

them and there was not a clear dominance .Also, The results 

of the dendrogram indicate the similarity of the first two El 

Atteuf and Beni Izguen stations in invertebrate species. The 

Dayah station is not similar. Beni Izguen station is the 

intermediate station among the three stations (Figure 4). 

 

 

Station Beni Izguen 

Station Dayah 
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Figure 3. Riches of the different categories of arthropods in the three study stations 

 

Figure 4. Dendrogram of Arthropods species similarity between the three study stations 
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Table 1. Relative abundance of arthropods orders trapped in Palm groves of Ghardaïa region. 

  El Atteuf Beni Izguen Dayah 

Classes Orders ni R.A.% ni R.A.% ni R.A.% 

Crustacea Isopoda 4 0,17 275 8,73 4 0,27 

Arachnida Pseudoscorpionidae 6 0,26 0 0,00 0 0,00 

Aranea 59 2,56 40 1,27 23 1,53 

Insecta Poduromorpha 97 4,21 149 4,73 4 0,27 

Odonatoptera 9 0,39 0 0,00 0 0,00 

Isoptera 0 0,00 0 0,00 4 0,27 

Blattodea 9 0,39 1 0,03 1 0,07 

Embioptera 2 0,09 0 0,00 0 0,00 

Dermaptera 0 0,00 1 0,03 1 0,07 

Mantodea 2 0,09 0 0,00 2 0,13 

Orthoptera 50 2,17 41 1,30 40 2,66 

Thysanoptera 7 0,30 23 0,73 3 0,20 

Hemiptera 195 8,46 159 5,05 341 22,64 

Homoptera 694 30,10 1053 33,44 591 39,24 

Coleoptera 226 9,80 140 4,45 114 7,57 

Hymenoptera 465 20,16 599 19,02 252 16,73 

Nevroptera 6 0,26 6 0,19 3 0,20 

Lepidoptera 30 1,30 20 0,64 102 6,77 

Diptera 445 19,30 642 20,39 21 1,39 

Totale 2306 100 3149 100 1506 100 

R.A.%: Relative abundance                ni.: is the number of individuals of species i. 

 

Table 2. Values of the index Shannon-Weaver (H ') and regularity index (E) of Arthropods species sampled in the three oases. 

               El Atteuf Beni Izguen Dayah 

H' (bits) 4,3 5,0 3,6 

E 0,7 0,8 0,6 

H ': The Shannon-Weaver Diversity Index              E: The index of regularity 

 

Based on the results of the various indices calculated to 

estimate the Arthropod biodiversity in the Ghardaia region, it 

was estimated that the different parameters of the abiotic and 

biotic factors that characterize the region and each site its 

microclimate act in some way on the diversity of ecosystems 

in Arthropods. (Dajoz, 2008) mentioned the relationship 

between climate and diversity variation, and that the number 

of species varies with time and temperature. Similarly, 

(Armsworth & al, 2004) confirmed that population abundance 

and distribution fluctuate due to variations in abiotic factors 

such as microclimate. (Bonnemaison, 1962) reported the 

effect of the microclimate on species exposed to these 

conditions compared to those under the influence of 

macroclimate factors. Also (Nentwig & al 2007) indicated 

that the richness of the localities changes regularly according 

to the characteristics of the environment as well as the biotic 

factors. According to (Grall & Coic, 2006), the Shannon index 

allows diversity to be expressed by taking into account the 

number of species and the abundance of individuals within 

each of these species. Thus, a community dominated by a 

single species will have a lower coefficient than a community 

of which all species are in dominant well-regulated between 

them. The Shannon index is sensitive to variations of the 

rarest species. In addition, the regularity index makes it 

possible to measure the distribution of individuals within 

species, regardless of species richness. As a result, our results 

show a diversification in species and dominance well-

regulated between them. This reflects the stability and 

richness of the environments studied. 

 

CONCLUSION 

The assessment of biodiversity and the choice of indicators 

depend on the environments studied. Saharan ecosystems 

have a specific physical and biological quality created by 

abiotic and biotic factors. As a result, invertebrates and 

particularly Arthropods play a multitude of roles that are 

considered fundamental in the ecosystem. Our study of 

arthropods in the oases of the Ghardaia region has given us an 
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idea of the biodiversity of the Saharan agro ecosystem. It is 

important to study the composition and structure of other 

indicators in different types of environments to highlight the 

relationships between species and their environment in order 

to preserve ecosystems and conserve biodiversity. 
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