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Abstract: Due to its geographic location and its specific climate, Biskra region hosts a large number
of natural and artificial habitats. In order to study structural and functional variability of ento-
mofauna in palm grove, a periodic sampling at Ain Ben Noui from 2018 until 2019 was carried out
while being based on ecological indices and statistical analyzes. In total, Palm grove habitat presents
the greatest wealth with 10 orders grouping 148. Coleoptera order being the most dominant with 41
species. Pests’ group characterizes palm grove ecosystem with 48species (32.43%) against predators
42species (28.38%). Results of the ecological indices ; diversity of Shannon (Hp = 3.33), of equitability
(Ep = 0.80) and of Margalef (Ip = 9.30), calculated indicate a significant diversity of insects species
present in balance with each other. Those results were confirmed by statistical analyzes.
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1. Introduction

The large number of insects [1] makes them the basis of the animal and plant world,
without insects no life would be possible [2]. The diet of insects is rich and di-
verse, some species are phytophagous, others are zoophagous or even polypha-
gous [3]. They are equally important agents for the fertilization of millions of plants but
are also the basis of food webs [4]. This is why knowledge of the diet is one of the essential
elements for defining ecological niches and understanding the spatio-temporal use of
trophic resources by species [5]. The trophic relationships that characterize the Ziban oasis
ecosystem was studied.

2. Materials and Methods

2.1. Study area and sampling sites

Covering an area of 2 035.978 km?2, Biskra region (34°, 48’ N and 5°, 44’ E) is one of
the wilayats of southern Algeria. It is located at the south east of Algeria, limited by the
province of Batna in the north, to the North-West by M'Sila and Ouled Djellal, to the North
east by Khenchela, to the south by El Oued and Ouargla [6]. Its” vast expanse, combined
with geological and geographic characteristics as well as climatic factors, show a series of
ecosystems, sheltering a diversity of forests, mountains, plateau, steppes and oasis habi-
tats, offering a diversity of animal and plant species (Figure 1).
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Figure 1. Location of study area

2.2. Sampling methods and identification

In order to collect insects species, pitfall traps are often the most widely used sam-
pling technics [7, 8, 9, 10]. For this, three (3) transparent cylindrical pots of 15 cm deep and
20 cm diameter was filled with 2/3 water containing a detergent were installed in three
plots chosen in an area of 1 ha (Figure 1) spaced 3 to 5m between pots and 10-30m between
plots. The traps were continuously visisted (4 times/month). The collected specimens were
kept in tubes containing 75% alcohol to be further identificatied using keys [11, 12, 13,14]
and guides [15, 16, 17, 18, 19, 20, 21, 22] in laboratory under magnifier binocular.

2.3. Data treatment

The obtained results of the sampling insects specimens from palm grove ecosystem
during 2018-2019 were treated using a statistical processing with [23] XLSTAT sofware
(2016.V.3.1).

2.4. Principal Component Analysis (PCA)

Principal Component Analysis (PCA) is one of the most widely used multivariate
data analysis methods. It makes better plane representations of individuals and variables
[24, 25]. Its objective is to represent in a simplified graphical form, the maximum infor-
mation of the data and the variables (variables in reduced number contained in a table of
quantitative data) resulting from a sampling procedure [26]. This reduction in the number
of variables causes a loss of information; the PCA proceeds that this loss is as low as pos-
sible [27].

Principal Component Analysis provides both optimal visualization of variables and
data, and biplots mixing the two [28]. These representations are reliable only if the sum of
the percentages of variability associated with the axes of the representation space is suffi-
ciently high. If the percentage is low, it is advisable to make representations on several
pairs of axes in order to consolidate the interpretation made on the first two factorial axes.

2.5. Interpretation of graphs

The graphical representation of the variables in the k-factor space makes it possible
to visually interpret the correlations between the variables on the one hand, and between
the variables and the factors on the other hand. Observations and variables are repre-
sented in factor space as two distant points in k-dimensional space but which may appear
close in 2-dimensional space depending on the direction used for the projection. We can
consider that the cosine as an indicator of the proximity of a point to an axis in a plane,
that is to say the closest to 1. The squared cosines are displayed in the results proposed by
XLSTAT in order to avoid any misinterpretation. It is interesting to study the relative con-
tribution expressed in percentage or in proportion of the different variables to the con-
struction of each of the factorial axes [23].
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2.6. Ascending Hierarchical Classification (AHC)

The Ascending Hierarchical Classification (AHC) consists in gradually aggregating
individuals according to their resemblance, it produces a series of nested partitions of the
objects to be classified, measured using an index of similarity or dis-similarity (a measure
of distance). The AHC produces a binary classification tree (dendrogram), the root of
which corresponds to the class by grouping together all the individuals [23].

3. Results

3.1. Insect Systematics

The trapping system set up at Ain Ben Noui palm grove during the study period
indicated the identification of 148 species divided into 61 families and 11 orders. Beetles
group was the best represented with 41 species covering 10 different families. The Hyme-
noptera order was represented by 35 species and 15 families, Lepidoptera and Hemiptera
are in the third position with 13 species. The less represented order was from Embidae
family. The Hymenoptera order represent a very important group under
palm grove where it group together visiting species of flowers feeding on
nectar and fertilizing crops [26] some others are important agent (parasitoids) for
maintaining crops pests in balance. From September until June, the number of species
under palm grove varies from one month to another and from a season to another, it
fluctuates between 15 and 55 species. itisnoted that this period favors the prolif-
eration of plants, thus providing a site for egg-laying for certain groups of insects, or shel-
ter or more food for other groups of phytophagous. The diversity of plant re-
sources in the palm grove is a very important ecological factor [29] if present in low den-
sities can have an effect on the number of insects species. These results thus demonstrate
the beneficial effect of spring climatic conditions on the resumption of insect stand activity
in the oasis.

Seasonal variation is also significant for both total wealth and aver-
age wealth. During December and January we recorded the lowest values 0.16 and 0.24,
however the highest value is obtained during June (7.58) through March (4.49), April
(6.78), May (8.64). This variation is related to the environmental conditions and the
presence of cultivated crops. The height presence of weedy plants provide more nesting
and refuge habitats for insects.

By using the ecological indices it is noted that the highest densities and the most
abundance species were Musca domestica (3.37%), Coccinella septempunctata (3.20%), Or-
thoptera Acrida pellucida algeriana (2.68%) and Hymenoptera Polistes dominula
(2.60%). Among the 148 insect species retained, only 7 are constant species (51.11% *
66.67%). Sporadic species were the most represented with 71 species of which 43 are qual-
ified as rare to very rare species. The obtained values for species caught during the study
period in the palm grove are characterized by a moderately high value (3.33
bits) of the Shannon-Weaver diversity index this value indicates that the species
caught are diverse. This diversity is clearly variable from month to another, with distinct
peaks in September (3.8bits) and October (3.0bits). A considerable decrease from No-
vember was observed, almost cancelling out in December and the diversity be-
gins to increase again from March until it reaches a maximum in April (4.29bits), May
(4.32bits), and June (4.29bits). The evenness average value obtained is equal to
E=0.80 and shows that the numbers of the different species caught are in
equilibrium between them. Their distributions as a function of the months show that the
month of December presents the least diversified month in terms of spe-
cies (0.91), which is explained by the presence of only one species dominating the
others [30]. The results of the Margalef diversity index of collected species indicated an
average index of 9.30, that is clearly variable from month to another. The highest value
was recorded during May (15.43), June (14.78) and April (14.68), from November to Feb-
ruary the biocenosis decreases considerably.
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The monthly variation in insects’ species was probably related to the diversity of
crops planted in each period, this conditions promotes the presence of an effective number
of predators and parasites for maintaing a low diversity of insect species over the periods
of the year [31]. Because insects are poikilotherms whose climatic conditions of the en-
vironment determine the level of their body temperatures [32] and forces them to spend
the bad season as nymphs or adults in the soil or in plant debris (hibernation). The Migra-
tion is another phenomenon that explains the low diversity in habitat that offers a favor-
able conditiosn [33, 34]. Whereas the dominant species plays a major role in the function-
ing of ecosystems [35] and is involved in maintaining their equilibrium [, 36, 37].

Three large groups have been identified under the oasis ecosystem. The largest group
was of phytophagous with 77 species (49%), followed by the zoophagous group that was
represented by 56 species (36%) and polyphagous by 17 species (15%). The phytophagous
were species that feed on spontaneous or cultivated plant which can have economic
problems (Tuta absoluta, Sesamia nonagrioides, Aphis fabae, Frankiniella occidentalis,
Bactrocera oleae, Apate monachus, .... [38, 39, 40, 41].

An important number of pollinators was collected under oasis ecosystem (29 spe-
cies), the best known were Bombus terrestris, Xylocopa violacea, Andrena afrensis... these
species are the subject of studies concentrated in eastern Algeria [42, 43, 44].

The predatory group includes 42 species that are almost equivalent to the category
of pest species (48 species) that keep an ecological balance in the habitat. Predation in
the oasis environment characterizes species, Psyllobara viaintiduopunctata, Coccinella
algerica, Polistes gallicus, Megascolia maculata, ...

As reported [45 coleo], a new recorded species Diomus sp and Scymnus frontalis were
added to the list of predator species of the white date palm scale, those species were not
included before in the list established by [15, 16], it was first described in Iran but never
in Algeria. Some Parasitoids species were also collected, that provide control of existing
pests; Bracon hebetor , Dinocampus sp, Ophion luteus , Arachnospila sp., Orius
laevigatus, Systoechus vulgaris, Cryptocheilus notatus, Caliadurgus fasciatellus, ... were also
collected.

The polyphagia concerns species that can present a varied diet (phy-
tophagous and zoophagous) under different conditions (stage of development,
mouthparts, availability of food...), they are represented by 11% against 2% for each
of the saprophagous and coprophagous.

The large number of phytophagous groups under oasis ecosystem can be explained
by the diversity of intercrops (vegetable crops, gardening, fruit trees and fodder)
as well as the presence of a large number of weeds plant especially during the
spring period that are used by insects as shelters [46]. The importance of the phytopha-
gous group has always been pointed out by the authors having worked under oasis
system, [47, 48, 49, 50].

The study conducted by [51], in both natural and cultivated environments in Ghar-
daia region indicates a richness of 15 species of parasitoid and hyper-parasitoid from Hy-
menoptera order belonging mainly to Braconidae, Megaspilidae, Encyrtidae, Pteromali-
dae, Alloxystidae families. [52, 53], adds that species of Lysiphlebus genus have a
great capacity of adaptation to different climatic conditions which explains
their presence in the cultivated as well as natural environment. Beetles
that play an important ecological role [54] are the most represented order in the world
and are characterized by a diversified way of life [49].

In order to highlight the distribution of collected species from palm groves habitat.
The observation to the contribution of these species to the total inertia that is greater than
80% until the 5% axis was done. For the determination of the closest observations, the
squared cosine of each point on the plane of the factorial map is used to obtain indications
of the values corresponding to each of the observations (highest value) [55].

By reading figures 2a,b the F1 axis explains a cumulative information of 29.12% of
the overall information of our sample that is related to December, January, February and
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May. This relationship are explained by the climatic conditions of the months character-
ized by the lowest temperatures that induces a decrease in the biocenosis and a low rate
of insect activity. The F2 axis explains 18.97% of the overall information of our sample
most contributed by April characterized by a significant diversity of insect species. The F3
axis explains 14.05% of the overall information of our sample by the contribution of June
that represents an optimum activity in the habitat. The F4 explains 11.27% of the overall
information of our sample by the contribution of July where a gradual decline in species
activity is observed corresponding to harvest crops planted under palm trees where the
floral fauna decreases. The F5 axis explains only 7.78% of the overall information of our
sample.

According to the reading of figure 2c,d the F1 axis explains a cumulative information
of 29.12% of the overall information of our sample and which relates to the months of
December, January, February and May. This relationship explains the climatic conditions
of the months characterized by the lowest temperatures and which induces a decrease in
the biocenosis in the environment and which reflects a low rate of insect activity. In addi-
tion, the F2 axis explains 18.97% of the overall information of our sample (Figure 53a), of
which the month of April is the most contributory, this month reflects a significant diver-
sity of species following the diversity of resources for the feeding, multiplication and ref-
uge with no chemical treatment. The F3 axis explains 14.05% (Figure 2b) of the overall
information of our sample by the sole contribution of the month of June, which represents
the optimum of activity in the habitat.

By using the projection on a Factorial map of variables (2e,f,gh), the first axis F1 that
explains 29.12% of the overall information is well correlated with 51 different species
(Erodius emondi, Cicindela flexuosa, Colias crocea, Tapinoma nigerrimum, Ischnura pumilio, Ae-
olothrips intermedius..... The F2 axis (18.97%) is correlated with 29 species; Adalia bipunctata,
Thrips tabaci, Psilothrix viridicoerulea, Danaus chrysippus, Megascolia maculate, Aphis crac-
civora,.... Similarly, the F3 axis (14.05%) is correlated to 23 different species including As-
pidapion aeneum, Cleonis pigra, Zabrus tenebrioides, Camponotus aethiops, Sympetrum san-
guineum, Ischnura pumilio, .... Only 11.27% of the overall information is explained by the
F4 axis correlated to the 13 species (Chorthippus sp., Messor barbara, Arachnospila sp., Glau-
copsyche melanops, Scarabaeus sacer ...
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Figure 2a-d. Representation of the observations(months) on the factorial plan of a PCA. e-h. Representation on a factorial map of the varia-
bles (species). i-1. Simultaneous representation of variables and observations on a factor plane of a PCA.

Journal Algérien des Régions Arides 2023, 16 (1) : 38—45 www.asjp.cerist.dz/en/PresentationRevue/102



! Algerian Journal of Arid Regions AS

Journal Algérien des Régions Arides JARA

m)aé% ‘hgerian Scientific
The simultaneous representation of variables and observations on the plane of a PCA
aims to bring out the most important groups (Figure 2i,j,k1) . A strong aggregation of
species, Cybocephalus Palmarum, Danaus chrysippus, Hylaeus affinis, Bracon hebetor, Aphidius
ribis, Sphaerophoria scripta, Neoitamus sp. Was observed around April that constitute the
first group. Another group (Stenotus binotatus, Aphis fabae, Frankliniella occidentalis, Syrphus
vitripennis, Melanostoma mellinum, Pieris brassicae, Colias crocea,... was observed around
June which seems to oppose April. The third group that highlighted September, October,
November, December, January and February that was correlated to Sesamia nonagrioides,
Venessa cardui, Camponotus forelli, Belonogaster juncea, Eumenidae sp., Sceliphron destillato-
rium, Bactrocera oleae, Dicranocephalus Albipes, Scymnus frontalis sp.,...
5. Conclusions
Height biodiversity of fauna species from insecta class was observed during our
study conducted under oasis ecosystem, The important presence of species during spring
time was related to different biotic (host plants and predation) and abiotic (temperature,
humidity, type of sol,..) conditions. Those results was also clearly indicated by using eco-
logical indices and confirmed by statistical analysis.
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