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ABSTRACT

A mosquito’s survey was conducted in the regio€afo (North-East of Algeria) between November 2@ht

October 2012 where the collection of specimenspeaformed twice a month in urban and rural sitgge&es were
identified using the software of Schaffner et @Q01). Thirteen species representing five genu® igentified:

Uranotaenia unguiculata, Edwards, 1913; Orthpod@angulcripalpis, Rodani, 1872; Culex pipiens, Lireues,

1758; Culex Laticinctus, Edwards, 1913; Culex imipud, Ficalbi, 1890, Culex pusillus, Macquart, 18%lulex

hortensis, Ficalbi, 1889; Culex theileri, Theobal®03; Culiseta annulata, Schrank 1776; Culisetaropkera,

Peus, 1935; Culiseta glaphyroptera, Schiner, 1864jliseta longiareolata, Macquart, 1838; and Anopl
maculipennis sacharovi, Favre, 1903. Ecological grmaeters such as diversity, richness indices andesenal

frequency were calculated to analyze changes ierslity, similarity, and dominance of species focteaite: Culex
pipiens was dominant in both urban and rural sitéth 52, 38% and 51% respectively.

Keywords: Inventory, Culicidae, systematic, Biodiversity,llBpAlgeria.

INTRODUCTION

The family of Culicidae is a diverse group of ldgghaematophagous insects. A number of speciesenters of
viruses, nematodes, and protozoa. Due to theirelaygographical distribution, abundance and harrafign
mosquitoes transmitted various diseases to humahsuigmals like malaria, lymphatic filariasis ame tWest Nile
[1-2- 3]. For all these pathogenic reasons, regedanpaigns are aiming both at the eradication eddtdiseases and
reducing the noise in the urban and touristic asnfehis control cannot be effective without a éeknowledge of
the bio-ecology and the distribution of these itsein space and timd]; [5]. Recent studies are interested on the
Culicidae fauna of Algeria, especially the systamdtiochemistry, morphometry, chemical and biodagjicontrol

[5- 13].This work has been devoted to the systamadgntification of Culicidae species collectednfraifferent
sites in the region of Collo according to the safitevof [14]. We also proceeded to determine tlodogical indices
and to specify the relative abundance of the iréed species.

MATERIALS AND METHODS

Presentation of the study region

Collo is located in the North-East of Algeria, beem 37 ° 00’51 " N latitudes and 6 ° 332" E lomgd@s with an
area of more than 228, 28 km 2. It is 71 km frora West of the province of Skikda, and 108 km fanfrthe
province of Constantine. It is bordered by the Medanean Sea from the North and Nord-Est, Jijelipce from
the West and by Tamalotswn from the south. It includes three communebkak a subtropical climate (Figure 1).
Mosquitoes sampling was carried out during 2010120he study area contained an urban and a ruealBach
site is divided into stations: the different citiepresent our urban stations. Two rural sites vgetected in the
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peripheral areas of the city: in the Nofithlezza which is 3 km far from the town and corgditwo stationsin the
East Bni zid situated in 13 km far from the towrdaontained three stations. They were mainly wékshwater
stagnations and temporary stagnations of rainwater

Skikda

Ager
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; \ Col dé Teniet-
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Figure 1: Geographic location of the region of Cod [15].

Sampling method

Specimens collected from different stations wenevdsted at the larval and adult stageesquito’s larvae were
collected using the technique of "Dipping"”. Thisthea consists to dip a ladle in several places afew For
shelter, we used a bucket with a capacity of Gditend a rope. The capture of adults was carrigdabihe
buildings, using a glass tube that is placed digigabon the mosquito at rest, which wins the bottfrthe tube, then

put them in cubic cages [4].

Mounting and identification of specimens

The mosquitoes were reported to the laboratorylaheae are preserved in 5% NAOH (for 3 days),ingswith
distilled water (3 baths 2 to 5 minutes), and mameinting between a slide and a cover slip in a arfoglycerin.
The determination of specimens was realized usiadkey [14].

Ecological indexes
Ecological indices are used to analysis the pojmadf Culicidae: total and mean richness [16], Btennon-

Weaver index [17], the index of equitability [18}cathe frequency or relative abundance [19].

RESULTS AND DISCUSSION

I nventory
A total number of 1591 mosquito specimens reprasgnit3 species were collected in the region of &€dliring the

survey and identified with the software of [14]. éBe species belonging to two subfamilies: Culiciaae
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Anophelinag. This identification revealed the presence of fivengs Uranotaenia; Orthopodomiya; Culex;
Culisetaet Anophelesand 13 speciesUranotaenia unguiculataEdwards, 19130rthpodomyia pulcripalpis,
Rodani, 1872Culex pipienslLinnaeus, 1758Culex laticinctus,Edwards, 1913Culex impudicusFicalbi, 1890,
Culex pusillus Macquart, 1850Culex hortensisFicalbi, 1889;Culex theilerj Theobald 1903Culiseta annulata
Schrank 1776Culiseta ochroptera, Peus, 1935Culiseta glaphyropteraSchiner, 1864Culiseta longiareolata
Macquart, 1838; andAnopheles maculipennis sachardvavre, 1903Culex pipiensandOrthpodomyia pulcripalpis
andCs. glaphyropteravere found along the survey a@d. Pusillus, Cs.annulataresent a few number. The month
of August marks the maximum values with 192 indixits divided into 9 species while the month of dapthas
the minimum values with 57 separate individualé Bpecies (Table 1).

Ecological analysis

Total and mean Richness, diversity index and equitability

In the urban site, the total richness was impontdtit 9 species, and abundance of 1115 individugte diversity
index of Shannon-Weaver showed values ranging ft@station 8 to 2,08 at the station 2, the secohgevshows a
population rich in species (8 species). Concertivggequitability, in the ©station, these values tend to 1 which
explains the balance between populations (TabB.2,

The rural site marks a total richness with 8 specénd abundance of 504 individuals. The diversitlex of
Shannon-Weaver showed values ranging from 0,38tdtion 5to 1,35at station 2. The second value shows a
population rich in species (6 species). Concertiregequitability, in the @station, the % values tend to 0 which
explains that the populations are not balancedadirefaff is focused on one species, (Table 4, 5).

Centesimal Frequency or relative abundance

In both urban and rural sites of the study aféalex pipiensis the most common species with 55, 38%, 51%
respectively and found in more than 50% of sampl®ther species are uncommon because they pressnthan
25% of sampling (Figure 2, 3).

The genuof Culexwas presented by 6 specfeslex pipiens, Culex theileri, Culex laticinctugjl€x pusillus, Culex
impudicusand Culex hortensisCulexpipienswas the abundant species in the urban site withig@ividuals and
258 individuals in the rural site because of itghhiecological elasticity and its ability to colomidifferent
environments. This species is typically called atbary common in towns. These results are comgistgh many
recent works: In the region of Mila [8] that notdte presence of 12 species, 8 belonging to thesgehGulex

(Culex pipiens Culex modestysCulex antennatus, Culex hortensis, Culex desedjc@ulex theileri Culex

laticinctus et Culex sp. And that of [20], in the region of Biskr@2 species, 6 belonging to the genuCofex

(Culex hortensis, Culex pipiens, Culex modestusexCtieileri,Culex laticitus ,Culex torentignin the region of
Tebessa, [13] revealed the presence of 9 specibs|obg to the genera @ulex (Culexpipiens Culex theilerj

Culex hortensisCulexperexiguuset Culex laticinctu.

Table 1: Total monthly Richness of Culicidae in tle region of Collo, during a year (2011-2012).

MO[S Nov. | Dec.| Janv | Fev| Mar. | Avr. | Mai | Juin | Juit. | Aout | Sep.| Oct.

Espéce
U.unguiculata (Edwards, 1913) 4 2 / 3 12 6 / 8 1 12 1 6
Or. pulcripalpis (Rodani, 1872) 11 7 2 14 6 15 6 5 1 20 12 1p
Cx.pipiens (Linnaeus, 1758) 56 | 39 34| 58] 81 87] 91 10p 8p 107 45 b4
Cx. laticinctus (Edwards, 1913) 9 2 8 14 11| 23 9 18 13 1 21
Cx. impudicus (Ficalbi, 1890) 3 2 / 2 2 3 12 3 15| 7 13 /
Cx. pusillus (Macgquart, 1850) / 1 / / / / 2 1 / 4 / /
Culex hortensis (Ficalbi,1889) / 1 / / / / 14 7 / 2
Culex theileri (Theobald 1903) 9 8 5 7 5 17] 16 7 8 / 2] 8
Cs.annulata (Schrank 1776) / / / / 2 / / / / / / /
Cs. ochroptera (Peus, 1935) 1 5 / 2 / / 2 / 13 16 4 3
Cs. Glaphyroptera (Schiner, 1864) 8 14 1 7 21 3 10 4 2( 9 7 1p
Cs.longiareolata (Macquart, 1838) 5 3 13 6 6 7 2 / 1 4 2 7
Anopheles maculipennis sacharovi (Favre, 1903) / / / / / / 7 / / 20 /
N.total d’individus 97 | 91 | 57 | 107 147 | 149] 162 158 | 173| 192| 159 12y

U.: Uranotaenia; Or. : OrthopodomyigGx.: Culex;Cs.: Culiseta/: absent.
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Table 2: Abundance of Culicidae in the urban site of Collo(Sstation).

tation
Speci S S S8 S| S S S S8
U. unguiculat: 10] 30| 3 2 2 3 5 0
Or. pulcripalpis 23| 28| 10| 15| 1271 8 9 1P
Cx. pipien 1171 50 | 64| 67] 79] 73 69 8
Cx. laticinctu 15| 17] 8] 13] 0] 1§ 3] 1
Cx. impudicu 13] 10 16] 12 O 9 6 0)
Cx. Pusillu 4 0 0 0 3 0 0 0
Cs. ochropter 6 | 15| O 4 8 0 6 0
Cs. glaphyropter| 17 | 18| 12| 9| 14 141 11 1}
Cs. longiareolat | 2 1 0 0 4 0 0 0
Total 207]| 169| 113| 122] 122] 120] 105| 129

Table 3: Shannon ‘Weaver diversity index (H'), maximal diversity index (H' max) and equitability (E) of Culicid ae in the urban site of
Collo (S: station).

variable S1| S2| S3| sS4 SsS§j Sp g7 98
Individuels / statio | 207 | 169 113 123 12p 120 145 1p9
H'/ statior 1,48(2,08] 1,3] 1,38 1,18|1,24{1,29] 1
S/ statiol 9 8 6 7 7 6 7 5
H' max 2,191 2,07]1,79( 1,94 1,94] 1,79] 1,94] 1,61
E / statiol 067 1 [0,72|0,71] 0,6 | 0,69 0,66/ 0,62
Sampling numbt 24 | 24| 24| 24| 24 24 24 24

Table 4: Abundance of Culicidaen the rural site (Station;. Telezza, Station: Bni Zid: Station; Station,, Stations) of Collo.

Station s1| s2| s3| skss
Species
Culex pipien 76 | 69| 50| 3429
Culex laticinctu 10 21| 4| 3| O
Culex hortens 0] 10| 4] 4] O
Culex theiler 48 | 30| 17| 7| 2
Culiseta annulat 0 0 0| 2] O
Culiseta glaphyroptel 0 2 0] 0] 1
Culiseta longiareolat 6 8 | 40| Of O
Anopheles maculepenrsacharovi| 0 0 31240
Total 140] 140] 118] 74| 32
Culiseta Uranotaenia
Culex . p .
. . . Culiseta longiareolata _unguiculata
impudicus Culiseta glaphyroptera 0,64 505
6,07 _ ochroptera 4 ’ "7 Orthpodomyia

3,58 10’}},,,, ) pulcripalpis
Culex N\ g 10,76
laticinctus
7,72

Culex pusillus
0,64

Site urbain

Figure 2: Centesimal Frequency (relative abundance of Culicae species collected in therban site of the region of Collo.
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Figure 3: Centesimal Frequency (relative abundance of Culicae species collected ithe rural site of the region of Collo.

Table 5: Shannon -Weaver diversity index (H'), maximal diversity index (H' max) and equitability (E) of Culicidae in the rural site of
Collo (Telezza: Statior;, Statiory; Bni Zid: Station 3 Station,, Stations).

variable 2| S S S| S
Individuels / statior] 140 | 140| 11§ 74 33
H'/ station 1] 1,334 1,3 1,29 0,35
S/ station 4 6 6 6 3
H' max 1,39 1,79(1,79|1,79| 1,38
E / station 0,72 0,75/ 0,72 0,72] 0,25
Sampling number 24 24 24 24 24

CONCLUSION

This study, which is a complement to other publish@squito surveyrealized inthe Nortl-East of Algeria, can
answer nany questions about the ecolcof medicallyimportant species and the taxonomycomplexes species.
Among the 13 species of Culiadthat were found in the region of Collo, mosttlém are potential or proven
vectors of pathogens that cause diseases in huamghslomesticated animals in various areas of thddy The
results obtained are useful fdeveloping a control progre, to direct operations and to assess its efficie Future
studies should addressttte possibl relations between richness and diversity of poputatol disease vectors and
the risk of human infectionHowever Culicidae distribution can balso conditione by the temperature and
biological or chemical compositicf water [21].
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