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INTRODUCTION

The problems originated by insect’'s pests have la¢teacting a great deal of attention. Howeverugis
are without doubt the most redoubtable enemies uhan since emergence of agriculti4]. They are
presented in Old Testament as the most terg and catastrophic natural event [2BEonomic importance ¢
locusts has been fully demonstrated. In effectgesimany centuries well before the Christian eraplgems
caused by these Orthoptera have attracted atterfioe mankind’s history is sprired by grasshopper’s
infestations [14] Several studies were carried out around the wamlllin Algeria dealing with systematics.
the world, on systematic plan, we must quChopard [8,9who was interested to Orthoptera of North Afri
Lecogworks on Orthoptera of West Africa. In AlgerMany studies were interestedarthropod biodiversity,
the most recent is that denabba-Sahki llham [2] about ants. Regardiogthopteranswe find works of
Fellaouine [18], DoumandjMitiche et al. [15,16], Doumandji and Doumandji#itiche [12], Doumandijiet al.
[13], Benfekih [3], Benrima [5]who were interested to bioecological study. Time af our study is based ¢
species’ study of Orthoptera existing in the regiéjelfa by selected five <tions to perform this study. Th
work strengthened research on Locust Eco

Presentation of study’s environme;

The study is carried out in region of Djelfa, orfal® widest area of Algerian Hauts Plateaux inclthive
selected 5 studies stations (Figl).The first itedaiMessad”, situated on the So-East of DJELFA region |
34° 15’ 42" E 03° 20’ 05”. It is vry rich in plant species such &pa tenacissima, Artemisia herba-alba,
Stipagrostis pungens, Thyrnelea microphylla, Artemisia campestris, Ziziphus lotus, Arthrophytum scoparium
and Helianthemum lippii, The 2° station is that of EL Mesrane, located at aboutk82in North Djelfa a
altitude of 870m N 34° 57’ 8” E 03° 03’ 07 It is a dune ridges composed of small isolated duassifs;
among plant species which sheltThymelaea variegata, Plantago albicans. The 3° station is Ain El Ibel,
located at 40 km in SoutBast of Djelfa at altitude of 620 m N 34° 16’ 5&'03° 15’ 42” From physiognomic
point of view area is characterized by presence of forestspacich aPinus halepensis, Juniperus oxycedrus,
Juniperus phoenicea et Rosmarinus tourneforti; and also steppe vegetation based on perennigses
essentially presented I8ipa tenacissima, and woody chamaephytes, a steppArtdmisia herba-alba, Lygeum
spartum, Stipa Parviflora. While the &' station is called Faid el Botma, is located at 50kmSoutt-East of
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Djelfa’s region, spreading on a flat land, withitalie of 1063 m N 34° 31’ 46” E 03° 46’ 55”. Thas an
Alpha Stipa tenacissima steppe characterized by vegetation cover genecbdbr and with reduced size which
presents 15 plant species belonging to 8 botamdiés among them that of Poaceae and Chenopodiagitia
cover rate of 40.01%. The last station is that afudliebara. It is located at 26km in South-East f@#fB in
altitude of 1214m, (N 34° 37 58” E 03° 19’ 39"Contrary to the previous one, Moudjebara is a gepiph
white wormwoodArtemisia herba alba which presents 13 plant species belonging to @rotfamilies among
them that one of Chenopodiaceae and AnthemidadaGtover rate of the soil is of 20.47%.

2.2 Sampling of Orthoptera:

In the majority, sampling of Orthoptera must bedman a random basis in a uniform area [1](. In the
present study, the selected method is that of qidihe more traditional method used for peopsingly of
terrestrial ecosystem [17]. The principle of thisthod involves accurate counting of individual’swher which
are present on a well-determined surface. In otdeobtain a satisfactory estimate of population sitgn
counting must be done several times on as manyleguigts [1]. Effectively, it is consisting to detate with
a string of 12m length, square or quadrats of 3rsibg either, a surface of 8fi1] (Figure 2). Samplings are
made once a month in each of the 5 stations ofysduding March period until September 2014. Thautd's
determination has been made in laboratory by udimpcular magnifier which allows observing and
considering precisely morphological characteristiéseach individual and based on determination kefys
Orthoperoid from North Africa of Chopard [9]. Thesults obtained are exploited by several ecologichtes:
the sampling quality, ecological indices of comgiosi, which are: total richness, centesimal freqyeand
structure as diversity of Shannon-weaver, indicéslistribution, and so by statistical method, (Towmy
Hierarchical Cluster Analysis).

Table 1: Centesimal Frequencies (%) of Orthoptera speeiptured in the five stations.

STATIONS MOUDJEBA | ELMESRAN

ESPECES FEID ELBOTMA RA E AIN EL IBEL | MESSAAD

Acrotylus patrudigélél;errlch—Schaeﬁer, 8.89 714 3.48 20,31 26,15
Oedipoda miniata(Pallas, 1771) 0,00 571 18,26 14,06 0,00
Oedipoda sp. 0,00 4,29 0,00 0,00 1,54
Sphingonotus azurescens (Rambur, 1838 6,67 7,14 2,61 1,56 10,77
Fphingonotus coerulans (Linne, 1767) 0,00 1,43 0,00 4,69 0,00
Sphingonotus laucas Uvarov, 1930 0,00 0,00 0,00 3,13 0,00

Spohingonotus rubescens (Walker, 1870) 2,22 0,00 0,00 1,56 0,00

Sphingonotus vosseleri Krauss, 1902 0,00 0,00 0,00 6,25 0,00
Sphingonotus sp. 6,67 2,86 1,74 4,69 0,00

Oedaleus decorus (Germar, 1826) 0,00 571 0,00 6,25 6,15
Acrotylus sp. 2,22 1,43 0,87 0,00 1,54

Omocestus raymondi (Yersin, 1863) 0,00 12,86 17,39 0,00 4,62
Omocestus ventralis (Zotterstedt, 1821) 0,00 0,00 1,74 6,25 0,00
Omocestus sp 2,22 0,00 0,87 0,00 9,23
Dociostaurusjagoi jagoi Soltani, 1978 0,00 7,14 0,00 0,00 0,00
Ochrilidia rothschildi Bolivar,1913 0,00 0,00 0,87 0,00 3,08
Ochrilidia gracillis(Krauss, 1902) 2,22 0,00 0,00 0,00 3,08
QOchrilidia geniculata (Bolivar, 1913) 6,67 1,43 0,87 0,00 3,08
Ochrilidia sp 2,22 0,00 0,87 0,00 4,62

Acrida turrita Linne, 1758 0,00 0,00 2,61 9,38 15,38
Aiolopus thalassinus (Fabricius, 1781) 0,00 0,00 0,00 1,56 0,00
Calllptarmswatfgg\glllanus (Pantel, 0,00 0.00 087 1,56 154
Calliptamus barbarus (Costa, 1836) 15,56 4,29 1,74 3,13 0,00
Calliptamus sp 0,00 0,00 0,00 0,00 1,54
Dericorysmillierel Finot et Bonnet, 1884 0,00 0,00 0,00 1,56 0,00
Acridella nasuta (Linne, 1758) 6,67 2,86 4,35 3,13 6,15
Euryparyphes quiaglgig)entatus (Brisout, 0,00 18,57 0,00 0,00 0,00
Euryparyphes sitifensis (Brisout, 1852) 0,00 0,00 0,87 0,00 0,00
Tmethiscigti  (Fabricius, 1787) 2,22 2,86 5,22 0,00 0,00

Tmethis pul chripennis (Serville, 1839) 26,67 8,57 17,39 0,00 0,00
Pyrgomorpha cognata (Krauss, 1977) 6,67 4,29 16,52 10,94 1,54
Platycleislaticauda Brunner,1882 2,22 0,00 0,87 0,00 0,00
Platycleis sp 0,00 1,43 0,00 0,00 0,00

33 species 100 % 100 % 100 % 100 % 100 %




296 Saad Benmadanket al, 2015

Advances in Environmental Biology 9(27) December 2015, Pages: 294-300

RESULTS AND DISCUSSION

The use of quality index of sampling (Q) allowstasqualify it as sufficient. In fact, the numbex) (of
species seen once in region is 5 during a sammargpd of 7 months, the report (a/N is equal to00,
According to Ramade [26], when sampling’s qualégds to zero, we say that inventory is made wifficéent
accuracy. At level of arid region of Ain Maabad gnéDjelfa) value of the ratio a/N is equal to 0[29].
Likewise, in humid area of Algiers, and preciselyexel of wasteland plot in Rouiba, Zenati fouhdttvalue of
this quotient is very close to zero, it is of 0.0¥e say that achievement of sampling was carrigdwtin
precision.

Table 2: Values of the Shannon-Weaver diversity (H'), dsitgrMaximum (H'max) and equitability (E) index @rthoptera species.

Station: Indicet

Faid El Botmi

Moudjebari

El Mesran

Ain El Ibel

Messaa

H'(en bits’

3,2

3,8

3,7

2,2

2,7

Hmax (en bits

4,1

4,2

4,8

3,1

3,C

E

0,81

0,8¢

0,817

0,72

0,77

Table 3: Distribution Type Orthoptera in El Feid Botma &iat
Espéce 1 v \ \ \ll VIl IX
Acrotylus patruelis R R C
Sphingonotus azurescens C C
Sphingonotus rubescens R
Sphingonotus sp R C R R R
Acrotylus sp R
Omocestus sg
Ochrilidia gracillis
Ochrilidia geniculata
Ochrilidia sg
Calliptamus barbarus C
Acridella nasuta R R
Tmethis cigti R
Tmethis pul chripennis
Pyrgomorpha cognata
Platycleis |aticauda R
C : contagious, R :regular
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Table 4: Distribution Type Orthoptera in Moudjebara statio
Espeéce 11 [\ \
Acrotylus patruelis
Oedipoda miniata A
Oedipoda sg C
Sphingonotus azurescens
Spohingonotus coerulans
Sphingonotus sg
Oedal eus decorus
Acrotylus sg
Omocestus raymondi
Dociogtaurusjagoi jagoi C
Ochrilidia geniculata
Calliptamus barbarus R
Acridella nasuta
Euryparyphes quadridentatus C R
Tmethis cisti
Tmethis pul chripennis C
Pyrgomorpha cognata
Platycleis sp A
A : aleatory (random), C : contagious, R : regular

Vil Vil
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In total, a listing of 33 Orthopterological spexiaventoried in the 5 study environments is madble 1).
It should be recalled that identification of thesgecies is made based on classification of Louvestux
Benhalima [4] concerning Acrididae and that of Cluap[20] for Ensifera. The number of counted spedaie
region of Medea is 28 species [28]. The furthesttlsdn region of Ghardaia , Zergoun [31] reportedl 2
Orthoptera species. The important number of 33sgedtiows richness in locust peopling of that stedyon.
Calculation of centesimal frequency index showlat dominant species vary from station to another
(Table 1). In Faid El Botma, the dominant speciesimethis pulchripennis (26,7 %). It is followed by
Calliptamus barbarus (15,6%). In station of Moudjebara, the specie&wifyparyphes quadridentatus (18,6 %)
is the most dominant, and is followed @ynocestus raymondi 12,7 %. As for station El Mesran@gdipoda
miniata is on top of the list with 18.3%. It is followed Dmocestus raymondi and Tmethis pulchripennis 17,4
%. Pyrgomorpha cognata with rate of 16.5% classified in "3position. This last species presents the higher
centesimal frequency value at level of Ain El Idels followed byOedipoda miniata 10,9%. In Messad, there
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are two dominant species, it is ab@grotylus patruelis, Acrida turrita (F.C.= 26,15% et 15,38%). Results
obtained confirm relationship of vegetation — cltena specie of each environment. Bottier [6] hasfiomed
that peopling is organized firstly, according te tieed of species in vegetal cover term. Fornestdmethis
pulchripennisis a very characteristic species of the stepp¢hiihe present study, this last species is fdand
3 stations among the 5 which are Faid El Botma, djielbara et El Mesrane. That was noted by Khadraodi
Ouanouki.

Table 5: Distribution Type Orthoptera in El Mesrane statio
Espéce I [\ \ \ \all VI IX
Acrotylus patruelis A A R
Oedipoda miniata C C A A
Fpohingonotus azurescens C
Sphingonotus sg A A
Acrotylus sg A
Omocestus raymondi A C
Omocestus ventralis R
Omocestus s R
Ochrilidia rothschildi
Ochrilidia geniculata
Ochrilidia sg
Acrida turrita A R
Calliptamus wattenwyllianus A
Calliptamus barbarus
Acridella nasuta
Euryparyphes sitifensis
Tmethiscigti
Tmethis pul chripennis
Pyrgomorpha cognata
Platycleis laticauda
A : aleatory (random), C : contagious, R : regular

>o(> |>|>|>

(ellellelbdle]

> 0|0

Table 6: Distribution Type Orthoptera in Ain El Ibel dta.
Espéce I v \ Vi Vil
Acrotylus patruelis A A C
Oedipoda miniata
Sphingonotus azurescens
Sphingonotus coerulans
Spohingonotus laucas
Sphingonotus rubescens
Spohingonotus vosseleri
Sphingonotus sg R
Oedal eus decorus
Omocestus ventralis
Acrida turrita C R
Aiolopus thalassinus
Calliptamus wattenwyllianus
Calliptamus barbarus
Dericorysmillierel
Acridella nasuta
Pyrgomorpha cognata C
A : aleatory (random), C : contagious, R : regular
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Table 7: Distribution Type Orthoptera in Messaad station.
Espéce I v \ \ \all VI IX
Acrotylus patruelis C C C C R
Oedipoda sg A
Sphingonotus azurescens R C A
Oedaleus decorus A
Acrotylus sp
Omocestus raymondi
Omocestus s [}
Ochrilidia rothschildi
Ochrilidia gracillis
Ochrilidia geniculata
Ochrilidia sg
Acrida turrita A
Calliptamus wattenwyl lianus
Calliptamus sg
Acridella nasuta
Pyrgomorpha cognata
A : aleatory (random), C : contagious, R :regula

(>|>
@]

o>|>
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Among 33 speciegcrotylus patruelis is reported in the 5 studied environments butsidas[20] approved
it as representative in littoral region, while Chag [9] affirmed that species inhabits the majort & North
Africa notably in region of Djelfa. With regards tiee results of diversity, the Shannon-Weaver'sindalues
vary between 2,2 bits and 3,7 bits (Table 2) whiamslates favourable environmental conditionsvétg
installation of several species [10]. Hassani [fQind near values to those of the present studydmet 2.22
bits and 2.71 bits.

4 = P
& =
TISSEMSILT %»—." A < J
] G, £

as

MSILA

Study areas

+ [ Mewnd T o i 0w

LAGHOUAT

Fig. 2: Sampling of Orthoptera by method of quadrats.

cluster

Fig. 3: Bidirectional hierarchical classification (Tow-waierarchical Cluster Analysis).

At the study’s conclusion on distribution of Orfitera, we can see that Orthopterological species
inventoried, present different distribution typexarding to stations and months of sampling (TaBle¢e 7).
Generally, the spatial distribution of Orthoptesalinked to ecological conditions, and more spealfy to
vegetation which is used not only as food for laguisut also as shelters. At level of station Fgi@otma, only
2 types of distribution are noticed for speciess lbout the regular and contagious distributitab{e 3).

Among regular species, we can qu&wingonotus rubescens, Omocestus sp. etOchrilidia sp. Within
contagious specie§phingonotus azurescens andCalliptamus barbarus, Benrima [3] reports in level of
cultivated plots, locust species present a digiobuof contagious type and that non cultivatediemment is
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characterized by a random distribution of locugtcéps attending this environment. In station of Kjbara, the
randomness of species is the most dominant. lbieed by 9 species notabRcrotylus patruelis, Oedipoda
miniata, Acrotylus sp. Acridella nasuta et Platycleis sp. Other species are either regular sucRakptamus
barbarus or contagiou§methis pulchripennis andDociostaurus jagoi jagoi (Table 4).

As for station of El Mesrane (Table 5) speciehwindomness are the most noticed, it is notalgyctse
of Oedipoda miniata, Sphingonotus sp.,Ochrilidia rothschildi andOchrilidia geniculata. They are followed by
species “called” contagious such @sdipoda miniata, Sphingonotus azurescens et Tmethis pulchripennis. By
contrast, those which are described as regularoale represented by 5 species. Among th@mocestus
ventralis andOmocestus sp. Doumandji—Mitichet al. in region of Lakhdaria quote two types of distitibn.

Species with random distribution in natural enmireent (bush) and those with contagious distribution
found in degraded area (wasteland) or unstabléug@)lin Ain El Ibel, the randomness is the modiasal for
all species, notablyBphingonotus azurescens Sphingonotus laucasi, Sphingonotus rubescens, Calliptamus
barbarus and Dericorys millierei. Other distribution’s types are either the coraagi forOmocestus ventralis,
or the regular as fogphingonotus vosseleri (Table 6). In station of Messad, species ‘callgither random, the
case ofgphingonotus vosseleri, or contagious the cagerotylus patruelis Omocestus raymondi or regular as for
Fohingonotus azurescens (Table 7).

According to Kunelt [22], the various groups ditused by all level of organisms determine angurarity
of spatial distribution in the very spots where tlodal available surface would be appropriate aslvi
environment for those species Doumandji et Douniahtifiche relating to existing species in Mitidjaave
noted that distribution control is translated byaptéation of feed type, and the lack of movementeartain
species which are concentrating in spot where amosked oothecas the first time. We note that Oherai
recorded that regular distribution type has mariteal following speciesOedaleus decorus at Moudjebara,
Oedipoda fuscocincta at Benchikao efphingonotus rubescens at Hassi Bahbah. According to Rouibah [27],
contagion occurs in the beginning of summer andrant Distribution becomes random or regular in wirand
in spring.

To achieve our study, we tried doing a Tow-wayrhbliehical Cluser Analysis in the aim to gather acfe
data in different homogeneous packages; statiorishwdhare common characteristics are station of Ei
Botma and El Mesrane, which correspond most ofteproximity criteria. This classification shows thaoth
stations Faid el Botma and El Mesrane involve 18mon species which aferotylus patruelis, Sphingonotus
azurescens, Sphingonotus sp, Acrotylus sp, Omocestus sp, Ochrilidia geniculata, Ochrilidia sp, Calliptamus
barbarus, Acridella nasuta, Tmethis cisti, Tmethis pulchripennis, Pyrgomorpha cognata, Platycleis laticauda.
(Figure 3).
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