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Abstract:

The present study aims to specify the insecticide plants used by the inhabitants of Sétif

region, in order to define the alternative natural products used to limit the risk of chemical

pesticides. A field survey of 100 persons gives a list of 42 plants species under 20 botanical

families; we selected two plants type: Mentha rotundifolia and Inula viscosa, In order to

demonstrate their effectiveness against the insects infesting stored cereals. The extraction of

the  essential  oils  of  the  flowering  aerial  parts  of  the  two  mentioned  plants  with  a

conventionally hydrodistillation, by using a Clevenger type apparatus. Analysis of the essential

oils using gas chromatography coupled with mass spectrometry (GC-MS), allows to count, 49

components (97.76%) of the essential oil of Mentha rotundifolia; in which, the majority

components are: Piperitenone oxide (72.87%), Limonene (2.64%), and E-Caryophyllene

(2.58%). As well as, 31 components (95.35%) of the essential oil of Inula viscosa; including,

the main components: Pyran-5-one<2,2-dimethyl-7-isobutyl-2H,5H-pyr (29.80%), E-Nerolidol

(22.90%), et Fokienol (7.90%). The results of the deadly effect of essential oils in contact with

the filtration paper and in the growth medium (wheat, semolina), has proved a fatal

effectiveness against insects: Rhyzopertha dominica and Tribolium castaneum; in which the

effect depends to the kind of plant, the used dose, the exposure time, and the insect sensitivity.

We can be said that the oil repulsion test provided varying levels of protection ranging from

60.5% to 80.83%. Also, the peak of repulsion was recorded against the larvae of Tribolium

castaneum with the Inula viscosa oil by the percentage of 80.83%. Both plants can be proposed

as alternative natural products against the insects infesting stored cereals.

Keywords: Mentha rotundifolia L., Inula viscosa L., Essential oils, Field investigation,
Chemical composition, Insecticide effect, Repellent effect, Insects of cereal stored.
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Résumé :

Ce travail a pour objectif d’inventorier et d’identifier les plantes insecticides utilisées par la

population de la région de Sétif dans la protection de leurs denrées stockées, afin de rechercher

des produits naturels alternatifs pour limiter le risque des pesticides chimiques. Une enquête de

terrain menée auprès de 100 personnes. L’enquête a révélé une liste de 42 espèces végétales

appartenant aux 20 familles botaniques. Notre choix a porté sur deux espèces: Mentha

rotundifolia et Inula viscosa, en vue d'étudier leur efficacité dans la lutte contre les insectes

infestant des céréales stockées. L’extraction des huiles essentielles des parties aériennes des

deux plantes retenues a été effectuée par hydrodistillation à l'aide d'un dispositif de type

Clevenger. L’Analyse par chromatographie en phase gazeuse couplée à la spectrométrie de

masse (CG/SM), des huiles essentielles de Mentha rotundifolia a révélé la présence de 49

composés chimiques (97.76%); dont le composant majoritaire est le Piperiténone oxyde

(72.87%). Les composés chimiques pour Inula viscosa sont au nombre de 31 (95.35%); dont

les principaux composés sont : Pyran-5-one<2,2-dimethyl-7-isobutyl-2H,5H-pyr (29.80%), E-

Nerolidol (22.90%), et Fokienol (7.90%). L'effet insecticide des extraits des huiles essentielles

des deux plantes par contact sur papier filtre et milieu de croissance (sur blé, semoule), ont

prouvé leur toxicité contre les insectes étudiés: Rhyzopertha dominica et Tribolium castaneum.

Cependant, ces effets insecticides et répulsifs varient selon la plante, la dose utilisée, le temps

d’exposition, et la sensibilité des insectes. Le test de répulsion des huiles a procuré des niveaux

de protection variables allant de 60.50% à 80.83%, et le pic de l’effet répulsif est enregistré

contre les larves de Tribolium castaneum avec l’huile d’Inula viscosa avec un pourcentage de

80.83%. Ces deux plantes peuvent être proposées comme un moyen de lutte alternative contre

les insectes des céréales stockées.

Mots clés : Mentha rotundifolia L., Inula viscosa L.,  Huiles  essentielles,  Enquête,

Composition chimique, Activités insecticides et répulsives, Insectes des céréales stockées.
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2.3 .Inula viscosa L.)(

L.Inula viscosaAsteraceae(Zeggwagh et al., 2006)

(Haoui et al., 2011).

 (Benchohra et al., 2011)(Danino et al., 2009).
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Cronquist(1981)L.Inula viscosa:
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2.2.3.

Inula viscosa L.et al., 2011)(Omezzin
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4.2.3.

Inula viscosa L.

(Rozenblat et al., 2008)(Khalil et al., 2007)(Zeggwagh et al., 2006)

et Atta, 1999)Alkofahi(,(Mamoci et al., 2012)
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3-

)Inge de Groot, 2004.(

)01:()Abd El-Aziz, 2011(

Tribolium confusum
6

Tribolium castaneum
5

Sitophilus oryzae
26

Sitophilus granarus
4

Rhyzopertha dominica
4

Ephestia kuehniella
6-9

Sitotroga cerealella
5

Plodia interpunctella6-8

Caulophilus oryzae4
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4
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 :Sitophilus granarus ,Rhyzopertha dominica

Ephestia kuehniella ,Tribolium confusum ,Tribolium castaneum

)Hamllaoui et Attaf, 2009.(
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2 .

1.2 .

Rhyzopertha dominica F.

Ileke et Bulus, 2012 ; Beris et al., 2011)(.

1.1.2.

Rhyzopertha dominica Fabricus (1792):

:Animalia

 :Arthropoda

 :Insecta

 :Coleoptera

 :Bostrichidae

:Rhyzopertha

 :Rhyzopertha dominica

2.1.2 .

Rhyzopertha dominica

et al., 2011) (Song1861

Oppert et Morgan, 2013)(  

(Potter, 1935).

.(Arthur et al., 2012)
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3.1.2 .

1.3.1.2 .

0.590.2)10(

.(Potter, 1935)

2.3.1.2 .

)10(C

.(Potter, 1935)

3.3.1.2 .

3.9

 .(Potter, 1935).

4.3.1.2 .

2-3)10(  

10)(

(Potter, 1935).
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)10(:Rhyzopertha dominica)2011.(

4.1.2 .
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)Arthur et al., 2012(.

230200500

)2007Oppert et Morgan, 2013(.

)2007.  (

)11(30

58  . (Liu et al., 2008)

Paliwal)2004 (R. dominica45

27°70% .

452565

)Oppert et Morgan, 2013(.30°35°       

708017193-5
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)9%()2007.( Song et al., 2011  ;

KhorramshahiBurkholder)1981(R. dominica

.
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32
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5.1.2.R. dominica

)12(

 (Saqi Kosar et al., 2012; Song et al., 2011)

)Hosseini et al., 2013((Gandhi et Pillai, 2011)

(Ileke et Bulus, 2012).

(Liu et al., 2008).

(Saqi Kosar et al., 2012 ; Gandhi et Pillai, 2011).

R. dominica(Saqi Kosar et al., 2012) %59.8

.

.(Saqi Kosar et al., 2012)

)12(:Rhyzopertha dominica)(
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6.1.2.R. dominica

Rhyzopertha dominica)(

(Hosseini et al., 2013; Oppert et Morgan, 2013).

)(Beris et al., 2011

Hosseini et al., 2013) (

et al., 2012) .(Conceição

Rhyzopertha dominica

Oppert et Morgan, 2013).(

Hosseini et al.,  2013)(.

2.2.

1.2.2.

Tribolium castaneum Herbst.(1797):
 :Animalia

 :Arthropoda

 :Insecta

 :Coleoptera

:Tenebrionidae

 :Tribolium

:Tribolium castaneum
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et Tran, 1993)(Delobel

(Christine, 2001).

3.2.2.

1.3.2.2.

)2011( .

2.3.2.2.

6)13(8et Tran, 1993)(Delobel

)2011 .(

)David et al,. 2012.(

3.3.2.2.

(Christine, 2001).

4.3.2.2 .

34)14(

 .

)2011.(
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)13(:Tribolium castaneum)(

)14( :Tribolium castaneum)2011(

4.2.2.

)David et al., 2012(

5008005

30°)Kassemi, 2014(30.

)2011.(

)Kassemi, 2014(.67

)David et al,. 2012(.

30°36)Kassemi, 2014(.
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18°10%

)15(3725°21

38°75% et Tran, 1993)(Delobel.Haw)1956 (35 °

37 °70%1920) ::12

13:4(

12035-38°

25025°20030°

et Tran, 1993)(Delobel.

 .

 T. castaneumT. confusumet Tran, 1993)(Delobel.

)15(:Tribolium castaneum)Kassemi, 2014(.

28
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5.2.2.T. castaneum

  

(Campbell et Runnion, 2003)

)16( .

Tribolium castaneum

.

)Quinones (

)2011(.

)16(:Tribolium castaneum)(

6.2.2.T. castaneum

 :

)Olmedo et al., 2015(PyrethrineDichlorovosMalathion

(Sahaf et al., 2008).
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1 .

3001100 .

 . .

6.54922060)17(

)DPAT., 2010(.

)2012 (:

 : ,25%

1002004.

 :

34.

 :.

 .

700 -1100300-500

200-300)2009.(
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)17( :

(Anonyme, 2003)

  

:500.000/1

        

31
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2 .

Delaude)1993(

.

1.2 .)Systématique(

.

 ..

2.2 .

.

3.2 .:

 ..

3.

1.3 .

Laouer)2004(140.

2.3 .

100

)18 :(

 .



- 33 -

)18:(
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4 .

1.4 .

6026 .Lamiacées

AstéracéesApiacées

CucurbitacéesLiliacéesMyrtacées

)19 ()1.(

)19 :(.

2.4 .

10022 -84

62 %38 %:

1.2.4.

84%

 .17%100%.

27%

20%

20%

7%

7%

7%

4%
4% 4%

Lamiacées

Astéracées

Apiacées

Cucurbitacées

Liliacées

Myrtacées

Faacéebs

Cupressacées

Lauracées
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2.2.4 .

)02( .4220 .

LamiacéesAstéracées

SolanacéesMyrtacées .                       

 . :

Eucalyptus globulus L. Rosmarinus officinalis L. Ocimum basilicum L.

 Piper nigrum L.Coffea sp. Lavandula officinalis L.

Capsicum annuum L. Nerium oleander L.. Thapsia garganica L

Origanum glandulosum Desf. Mentha spicata L. Ruta montana (Claus.) L.

 Pelargonium graveolens)20.(
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)02( :

Lavandula officinalis L.Lamiacées

Rosmarinus officinalis L.Lamiacées

Ocimum basilicum L.Lamiacées

Origanum glandulosum
Desf.Lamiacées

Mentha spicata L. Huds.Lamiacées

Teucrium polium L.Lamiacées

Marrubium vulgare L.Lamiacées

Thymus vulgaris L.Lamiacées

Salvia officinalis L.Lamiacées

Atractylis gummifera L.Astéracées
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Artemisia absinthium L.Astéracées

Inula viscosa L. AitAstéracées

Artemisia herba alba
Asso.Astéracées

Tagetes sp.Astéracées

Solanum lycopersicum
(L.) H. Karst.Solanacées

Cestrum nocturnum L.Solanacées

Nicotiana sp.Solanacées

Capsicum annuum L.Solanacées

Myrtus comminus M.Myrtacées

Syzygium aromaticum L.Myrtacées

Eucalyptus globulus L.Myrtacées

Allium sativum L.Liliacées

Allium cepaL.Liliacées

Citrus limonum RissoRutacées

Ruta montana (Claus.) L.Rutacées
 ,

Cedrus atlanticaPinacées
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Pinus pinaster AitonPinacées

Geranium robertianum L.Géraniacées

Pelargonium graveolensGéraniacées

Coriadrum sativum L.Apiacées

Thapsia garganicaL.Apiacées

Morus nigra L.Moracées

Urtica dioica L.Urticacées

Malva sylvestris L.Malvacées

Laurus nobilis L.Lauracées

Cucumis sativus L.Cucurbitacées

Piper nigrum L.Piperaceae

Coffea sp.Rubiacées

Malus communis Poir.Rosacées

Zingiber officinale Rosc.Zingiberacées

Retama sphaerocarpa L.
BoisFabacées

Nerium oleander L.Apocynaceae
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)20(:

3.2.4 .

 :

Piper nigrum L.Capsicum annuum L.Nerium oleander L.

Lavandula officinalis L.Origanum glandulosum Desf.Coriadrum sativum L.

Allium sativum L.Teucrium polium L.Retama sphaerocarpa L.

Nicotiana sp.)21.(

)21(:.

23%

21%

9%9%
7%

5%

5%

4%
4%

4% 3% 3% 3%

53%

21%

8%

5%

3% 2%
2% 2% 2% 2%
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4.2.4 .

53.72%31.38% .

5.31% .

 :3.19%2.12%2.12%1.59%1.06%)22.(

)22(:

5.2.4 .

 .76.59%

12.76%10.63%.

6.91%1.59%)23(.
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)23(:

 : .

 :87.89%   .

32.63%)24.(

)24( :

0

10

20

30

40

50

60

70

80

90

0
10
20
30
40
50
60
70
80
90

100
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1.

 )2000.(

 .

 )2000.(

.

2.

1.2 .

 )800

(.Mentha rotundifolia2012

2013Inula viscosa2013.

15 .

.
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2.2 .

  Clevenger

)25()( .

 ).(

 .

.

4 -6° .

.

R = m1 /m2 × 100

R : %

m1 :

m2 :
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)25(:Clevenger )(

3.2 .:

Hewlett-Packard5890

Hewlett-Packard5971MS)DB5 )  (30X0.25  0.25

(25°)5 (300°5 .Helium

)1.0/()1:30(250280°

.EI)70 eV (2500V
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180°m/z33450

)Lograda et al., 2013.(

NIST

)Mclafferty et Stauffer, 2004(Adams

)Adams, 2007.(

3 .

1.3 .M. rotundifoliaI. viscosa

Mentha rotundifolia  

        

)0.95% .(Brada)2007 (

)1.26%()1.4% ()Riahi et al., 2013.(Derwich

)2010 ()1.54 %(.

Inula viscosa

)0.2%(.Benchohra)2011 (

)0.29( %De Laurentis)2002 (

)0.35 % ()0.37 % (Inula viscosa.

Haoui)2011(Inula viscosa
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)()1.48(%Side Larbi)2016(

Inula viscosa( %1.49).

 :

)Smith et al., 2005.(

2.3 .M. rotundifoliaI. viscosa

CG/SM4997.76%Mentha rotundifolia

)03( .Piperitenone oxide(%72.87)Limonene(%2.64)

(E-) Caryophyllene(%2.58) Germacrene D(%2.06))26.(

)03(:Mentha rotundifolia

 %RT

1-Thujene0.0746.023
2-pinene1.4866.192
3Camphene0.5326.571
4Sabinene0.7707.105
5-pinene1.5517.212
6 1-Octen-3-ol0.9127.296
7Myrcene1.1917.488
8Octanone 20.0668.004
9Limonene2.6468.374

101,8-Cineole0.2038.436
11 (Z)-Ocimene0.2918.512
12- (E)-Ocimene0.0958.734
13-Terpinene0.0618.988
14Cis-Sabinene hydrate0.6309.264
15Terpinolene0.1079.558
16Cis-thujone0.1229.905
171-Octen-3-yl acetate0.72910.012
18Allo-Ocimene0.18410.426
19Lavandulol0.09511.152
20Borneol1.94511.348
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21Terpinen-4-ol0.26411.490
22-Terpineol0.28311.771
23Shisifuran0.19312.149
24Hexylisovalerate0.05712.599
25Trans-  Piperitoneepoxide0.29312.853
26cis-Carvoneoxide0.38113.000
27Isobornylacetate0.15013.391
28Sesamol0.33813.431
29Piperitenoneoxide72.87314.999
30-Bourbonene0.23815.163
31-Elemene0.31315.239
32Z-Jasmone1.13615.301
33-Gurjunene0.09715.524
34Caryophyllene(E-)2.5815.751
35-Copaene0.27415.893
36Muurola 3,5 dieneCis0.2816.125
37-Sesquiphellandrene0.66116.187
38-Humulene0.28316.307
39Trans-Muurola-4(14),5-diene0.32316.401
40Germacrene D2.06416.708
41Bicyclogermacrene0.07016.922
42-Amorphene0.07816.989
43-Amorphene0.06617.242
44cis-Calamenene0.15317.291
45Germacrene D-4-ol0.13118.155
46Caryophylleneoxide0.14318.244
47Viridiflorol0.18018.431
481,10-di-epi-Cubenol0.08418.716
49-Cadinol0.07219.286

97.76%

RT :

)26(:M. rotundifolia

72,87%

2,64%2,58% 2,06%

Piperitenone oxide

Limonene

E-Caryophyllene

Germacrene D
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a M. rotundifoliPiperitenon oxide

)(%72.87);Lorenzo et al.,2002

Brada et al.,2007  ;Zekri et al., 2013(Ansari)2015(

.Pulegone(%69.10)Menthone(%18.5)

M. rotundifolia .El Arch)2003 (  

Pulegone)85.47%( .

 :Caryophyllene(%26.67)Germacrene D

(%12.31)Pulegone(%32.09)Piperitenone oxide(%17.28)

)Riahi et al., 2013 .(      

Linalool (%35.32)P-minth-1en-8-ol (%11.08))Aziz et Abass, 2010.(

Boukhebti

)2011(Mentha spicataMentha pulegium

 :Carvone)59,40%((%6.12) Limonène Germacrène-D)4,66%(-caryophyllène

(%2.96)(%38.81) PulegoneMenthone)19.24 (%Pipériténone)16.52% (.

Mentha pepirita)(3475.4%

:

Limonen oxide)%23,3( 7- Oxabicyclo[4,1,0]heptane,1-methyl-4-(methylethenyl)-)%14,6 (

Cis-(-)-1,2-Epoxy-p-menth-8-ene)%5,72()Mehani et al., 2015( ,

Mentha longifolia :Pulegone)42.4%(

Menthone)21.2% (1, 8-Cineole)%11.4((Diop et al,. 2016).
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Inula viscosa3195.35%

)04( ,:

 Pyran-5-one<2,2-dimethyl-7-isobutyl-2H,5H-pyr)%29.80(, NerolidolE-)%22.90 (

Fokienol)%7.90(Heneicosane)%6.27()27.(

)04(:Inula viscosa

RT :

%RT

1dehydro-1,8-Cineole0.6057.497
2Cymene<2,5-dimethoxy-para->0.54713.574
3Muurola 3, 5 delta cis0.30514.976
4Iridolactonetrans-cis0.27315.350
5Nerylacetone0.25916.098
6Ionone (isomethyl alpha-E)2.83816.379
7Ionone methyl gamma1.41716.544
8Selinene<alpha->0.50516.931
9Epizomarene0.55417.238

10Ionolacetate beta-E0.31417.398
11Copaen-11-ol <alpha->1.49117.621
12Cuprenene delta1.06717.804
13Nerolidol<E->22.90017.937
14Geranylbutanoate1.5918.039
15Caryophylleneoxide2.72118.267
16Fokienol7.90618.422
17Humuleneepoxide II3.78018.787
18Cubenol 1 epi1.67618.948
19Selin 11 en 4 alpha-ol0.43419.322
20Intermedeol<neo->2.58819.375
21Bisabolol 11-ol E0.97519.478
22Zizanoneepi0.84619.771
23Elemolacetate0.42920.096
24Cedren 13 ol 80.48320.435
25Pentadecanone<2->0.61821.730
26Pentadecanol<n->0.71921.850
27Pyran-5-one<2,2-dimethyl-7-isobutyl-2H,5H-pyr29.80622.456
28Canellal0.25222.518
29Heneicosane6.2723.493
30Pentacosane0.66729.116
31Heptacosane0.50731

%95.35
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)27(:I. viscsoa

Haoui)2011(I. viscosa

) (33.12-carboxyeudesma-3,11 (13) diene

(%28.88) ,Linolenicacid(%7.80) ,Palmiticacid(%5.38)Butyl hydroxy toluene(%4.11).

I. viscosa) (33 :

Nerolidol(%25.3)Isocosticacid)%10.1(Costicacid(%8.0)Neo-intermedeol(%6.4)

Caryophyllene oxide(%5.5) .)

(22Acid Isocostic(%25.1)Costic acid(%15.2)

Nerolidol(%9.6)Linoleic acid(%9.1)Neo-intermedeol(%7.5)Fokienol(%7.2)

)(Berhail Boudouda et al., 2012 .Kheyar)2014(I. viscosa

) (:Thymol)6.93%(Iso- dihydrocarveol)5.04%(

Carvacrol)2.27%.(Inula)Inula graveolens (

) ( :Bornyl acetate)69.78%(Borneol%4.25)(Caryphyllene

oxide5.7)%(et al., 2014)(Beghidja.

29,80%

22,90%

7,90%
6,27%

Pyran-5-one<2,2-
dimethyl-7-isobutyl-
2H,5H-pyr

E-Nerolidol

Fokienol

Heneicosane
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I. viscosa

.

 :

  

  )Bekhechi  et  Abdelouahid, 2014 ;  Bruneton, 1999(.
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1 .

1.1 .

1.1.1 .

)CCLS (

)(Rhyzopertha dominicaTribolium castaneum

25±1°65±5%1

500Rhyzopertha dominica500

Tribolium castaneum.

2.1.1 .

 .

Clevenger.

2.1.

925±1°

65±5%

1.2.1 .Mentha rotundifolia

1.1.2.1 .

0.10.20.30.41 .

)Whatman n°1 (9)63.622 (
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Petri .15.

.

20Rhyzopertha dominica7

10)( .Tribolium castaneum10

)L5 (7)28(

.3 .15

.

2.1.2.1 .)(

0.10.20.30.4/ .

120

 . .

20Rhyzopertha dominica

710 ).(

120 .

 . . 10Tribolium castaneum

)L5 (7)29 .(

30.
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)28( : )(

)29( :)) ((

2.2.1 .Inula viscosa

1.2.2.1.

24681

.)Whatman n°1 (9

)63.622 (Petri.

15.

20Rhyzopertha dominica710

)( .Tribolium castaneum10
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)L5 (7

. .24.

2.2.2.1 .)(

2468.1

20

 . .20

710 )(.

120 .

 . .10)L5 (

7.24.

3.2.1 .

McDonald)1970(.9

31.802.)0.10.20.30.4/ (

Mentha rotundifolia)2468/ (Inula viscosa .

0.5  

0.5 .15

 .20)30 (

.
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(Nt)

(Nc).(PR)

:)X100Nc + Nt(Nc – Nt/= PR(%)

)30( :A +

B )(

0V)05 (MC Donald

)1970.(

)05( :MC Donald)1970 .(

PR  0,1 % 0

0,1% < PR  20%  I

20 %< PR  40% II

40% < PR  60% III

60%< PR  80% IV

80% < PR  100% V
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3.1 .

TL50 )50% (

)Probits ()

logarithme()02.(DL50 )50%(

)Probits ( )

Logarithme()03(.

ANOVA)Costat.(

2.

1.2.Mentha rotundifoliaRhyzopertha dominica

1.1.2 .

M. rotundifolia

)31()04( .

.0.4100%R. dominica60

 .DL500.1630

 .TL50)06.(

(P< 0,0001))07(.
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)31( :R. dominicaM. rotundifolia

)TM(

)06(:TL50R. dominicaM. rotundifolia

)(TL50)(

0.127.50

0.226.83

0.325.07

0.420.88

)07(:M. rotundifolia

 R. dominica

P

7516.0a0.414.26a

0000***

6014.4b0.313.13b

4512.06c0.212.53bc

307.13d0.112.13d

152.46e00e

#LSD(P< 0,0001)

0

10

20

30

40

50

60

70

80

90

100

15m 30m 45m 60m 75m

%
TM

0.1µl

0.2µl

0.3µl

0.4µl
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2.1.2 .

)32()05(R. dominica

 .

 .0.4100%R. dominica150

 .DL500.1760

 .TL50)08 .(

(P< 0,0001))09.(

)32(:R. dominicaM. rotundifolia

)TM(

0

10

20

30

40

50

60

70

80

90

100

30m 60m 90m 120m 150m

%

TM

0.1µl

0.2µl

0.3µl

0.4µl
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)08(:TL50R. dominicaM. rotundifolia

)(TL50)(

0.157.01

0.255.46

0.346.57

0.440.83

)09(:M. rotundifolia

 R. dominica

P

18016a0.415.33a

0000***

15015.53a0.314.27b

12013.8b0.213.38c

9011.6c0.113.05c

607.53d00d

302.8e

#LSD(P< 0,0001)

2.2.Mentha rotundifoliaTribolium castaneum

1.2.2 .

T. castaneum

M. rotundifolia)33()06(.100%

0.4210 .DL500.1590

 .TL50)10 .(
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(P< 0,0001))11(.

)33(:T. castaneumM. rotundifolia

)TM(

)10(:TL50T. castaneumM. rotundifolia

)(TL50)(

0.196.17

0.296.31

0.395.60

0.476.80

0

10

20

30

40

50

60

70

80

90

100

30m 60m 90m 120m 150m 180m 210m

%

TM

0.1µl

0.2µl

0.3µl

0.4µl
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)11(:M. rotundifolia

 T. castaneum

P

2408a86.58a

0000***

2107.66a65.91a

1807.13a45.91a

1505.66b25.91a

1204.33c00b

903.06d

601.93e

301.13e

#LSD(P< 0,0001)

2.2.2 .

M. rotundifolia) (

T.castaneum ..

3.2.Inula viscosaRhyzopertha dominica

1.3.2 .

)34()07(R. dominica

I. viscosa.16.65%8

. .DL50

9,86.TL50)12.(

(P< 0,0001))13(.
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)34(:R. dominicaI. viscosa

)TM(

)12(:TL50R. dominicaI. viscosa

)(TL50)(

26.60

46.40

65.83

85.45

)13(:I. viscosa

 R. dominica

P

42.66a82.66a

0000***
32ab62.33a
21.6ab42a
11.13b21.75a

00b
#LSD)(P< 0,0001

0

2

4

6

8

10

12

14

16

18

1j 2j 3j 4j

%

TM

2µl

4µl

6µl

8µl
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2.3.2 .

)35()08 (R. dominica

I. viscosa .811.65%

 .DL5012.75

 .TL50)14 .(

(P< 0,0001))15(.

)35( :R. dominicaI. viscosa

)TM(

)14(:TL50R. dominicaI. viscosa

)(TL50)(

26.71

46.40

65.98

85.65

0

2

4

6

8

10

12

1j 2j 3j 4j

%

TM

2µl

4µl

6µl

8µl
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)15(:I. viscosa     

 R. dominica

P

41a82a

0000***
30.75ab60.73b
20.5b40.26c
10c20c

00c
 #LSD)(P< 0,0001

4.2.Inula viscosaTribolium castaneum

1.4.2.

I. viscosaT. castaneum

.

2.4.2 .

I. viscosa) (

T. castaneum .

.

5.2 .

1.5.2 .M. rotundifolia

M. rotundifolia0.10.20.30.4

53%60%63%66%R. dominica
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60%86.33%86.33%90%T. castaneum)16(

 .0.466%

R. dominica90%T. castaneum.MC Donald)1970(

R. dominicaIV60.5%) (T. castaneum

V80.82%).(

)16( :R. dominicaT. castaneumM. rotundifolia

)(

R. dominica
0.1%53

60.5% 0.2%60
0.3%63
0.4%66

T. castaneum
0.160%

80.82% 0.286.65%
0.386.65%
0.490%

2.5.2 .I. viscosa :

Inula viscosa2468

R. dominica:73.35%80%76.65%93.35%.

T. castaneum:60%60%70%73.35%)17( .

 .8R. dominica

Inula viscosaT. castaneum .MC Donald)1970(

R. dominicaV80.83%)(

T. castaneumIV65.83%).(
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)17(:R. dominicaT. castaneumI. viscosa

)(

R. dominica
273.35%

80.83% 480%
676.65%
893.35%

T.castaneum
260%

65.83% 460%
670%
873.35%

3 .:

M. rotundifoliaI.viscosa

R. dominicaT. castaneum.   

 .

  :

Piperitenone oxideLimoneneCaryophylleneE-Nerolidol- Pinene- Pinene

)Yoon et al., 2007 ; Chantraine  et al., 1998;

Zandi-Sohan et al., 2012;Cárdenas-Ortega et al., 2015.(

Laurus nobilis Teucrieum polium Menthalongifolia Thymus daenensis

Achillea wilhelmisii,Artemisa haussknechtiiLantana camaraCitrus autantium

Cinnamomum zeylanicum Lavandula officinalisOcimum sanctum Origanum onites

Satureja thymbraMyrtus communis

:
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Tribolium castaneumTribolium confusumRhyzopertha dominicaCallosobruchus

chinensisAcanthoscelides obtectusPlodia interpunctellaEphestia kuehniella

;  Pugazhvendan et al., 2009 )Ayvaz et al., 2010Zandi-Sohani et al., 2012 ;;

Shakarami et Heydarian, 2014Mahmoodavand  et  Khani, 2014;(

M. rotundifoliaI.viscosa .Mentha

.

Mentha

M. rotundifolia .Clemente

)2003(M. rotundifoliaDichloromethaneT. castaneum

 .EL Arch)2003(M. rotundifolia

Sytophilus granarusRhyzopertha dominica

 .R. dominica .AzizAbass)2010 (

M. rotundifoliaCallosobruchus maculatus (F.)

10.2 /1%

98.12% .I. viscosa .

Allal-Benfekih)2011(Inula viscosa ,Salvia officinalis

Urtica urensTuta absolutaI. viscosa

 .n-hexaneI. viscosaOka

)2006 (Meloidogyne javanica .

.



- 69 -

R. dominica

T. castaneumM. rotundifolia

I.viscosa

 .R. dominicaT. Castaneum .

GandhiPillai)2011 (Punica granatum

Murraya koenigiiR. dominica

18 -71%Punica granatum18-65%Murraya koenigii

26-79%16 -74% .

Azadiracta indicaPiper guineenseR. dominica

.100%

72 .100%48

)Ileke et Bulus, 2012.(Saqi Kosar)2012(

Citrus paradisiCitrus reticulataR. dominica

.

n.hexane:Tamarindus indicaCucumis

sativusEucalyptus spSwitenia malagoniPsidium guajavaT. castaneum.

T. castaneum .

sativus Cucumis)80% (Psidium guajava)50%( .

.(Mostafa et al., 2012)Moderres Njafabadi)2014 (

Azadirachta indica ,Mentha logifolia ,Datura stramoniumOryzaphilus



- 70 -

surinamensisTribolium castaneum

 .Olmedo)2015(T. castaneum

Tagetes filifolia.

 .

MonoterpènesSesquiterpènes .

 .Pugazhvendan)2009(Argemone

mexicaneProsopis julifloraTephrosia purpureaT. Castaneum

 .Padin)2013(:

Ambrosia tenuifoliaBaccharis trimera (Less.)Brassica campestris LJacaranda

mimosifolia Matricaria chamomilla LSchinus molle (L.)Solanum sisymbriifoliumTagetes

minuta L. ,Viola arvensis T. castaneum30:

J. mimosifoliaM. chamomillaT. minuta.





- 71 -

)       (

Mentha rotundifolia

Inula viscosa     

Rhyzopertha dominicaTribolium castaneum.

42     

10 Piper nigrum L.

.

49               

Mentha rotundifolia:Piperitenone oxide(%72.87)Limonene(%2.64)

)(E-Caryophyllene(%2.58)Inula viscosa31

:Pyran-5-one<2,2-dimethyl-7-isobutyl-2H,5H-pyr)%29.80(NerolidolE-

)%22.90 (Fokienol)%7.90(

.

Rhyzopertha dominicaTribolium castaneum

Rhyzopertha dominica

Mentha rotundifoliaInula viscosa .



- 72 -

60.5%

80.83%Tribolium castaneumMentha rotundifolia

Rhyzopertha dominica  Inula viscosa.

) (

.

      

.





- 73 -

:

1.2009.

Callosobruchus maculatus Fab.)Coléoptère,

Bruchidae( .25)2 :(107-120

2.2007 .  

(Bostrichidae: Coleoptera) Rhyzopertha dominica Fab. .

25)2 :(159 -162

3.2011..

163.

4. ,2009.SIG– :

- ..

5.2000..

6.2012.

 .

.
7. Aarthi N., Murugan K., 2010. Larvicidal and repellent activity of Vetiveria

zizanioides L, Ocimum basilicum Linn and the microbial pesticide spinosad against

malarial vector, Anopheles stephensi Liston (Insecta:Diptera: Culicidae). Journal of

Biopesticides, 3(1) : 199 - 204

8. Abd Al-Aziz S.E., 2011. Control strategies of stored product pests. Journal of

Entomology, 8(2) : 101-122.

9. Abdul Rahuman A., Venkatesan P., 2008.Larvicidal efficacy of five cucurbitaceous

plant leaf extracts against mosquito species. Parasitol. Res., 103:133–139

10. Abdul Rahuman A., Venkatesan P., Gopalakrishnan G., 2008. Mosquito larvicidal

activity of oleic and linoleic acids isolated from Citrullus colocynthis (Linn.) Schrad.

Parasitol. Res., 103:1383–1390

11. Adams R.P., 2007.  Identification  of  essential  oil  components  by  gas

chromatography/mass spectroscopy.4th Ed.Carol Stream. IL, Allured Publishing

Corporation. USA, pp: 804.



- 74 -

12. Ahmad Khan F.Z., Sagheer M., Ul-Hasan M., Najam-ul-Hassan M., Farhan M.,

Abdul Rahman, 2014. Bioactivity  of Nigella sativa, Syzygium aromaticum and

Trachyspermum ammi extracts against Tribolium castaneum (Herbst.) (Coleoptera:

Tenebrionidae). Journal of Entomology and Zoology Studies, 2 (3): 103-105

13. Al-Dissi N.M., Salhab A.S., Al-Hajj H.A., 2001. Effects of Inula viscosa leaf extracts

on abortion and implantation in rats. Journal of Ethnopharmacology, 77:    117–121.

14. Al-Jabr A.M., 2006.  Toxicity  and  Repellency  of  Seven  Plant  Essential  Oils  to

Oryzaephilus surinamensis (Coleoptera: Silvanidae) and Tribolium castaneum

(Coleoptera: Tenebrioidae). Scientific Journal of King Faisal University (Basic and

Applied Sciences), 7 (1) :49-60

15. Alkofahi A., Atta A.H., 1999. Pharmacological screening of the anti-ulcerogenic

effects of some Jordanian medicinal plants in rats. Journal of Ethnopharmacology, 67:

341–345

16. Allal-Benfekifi L., Bellatreche M., Bounaceur F., Tail G., Mostefaou H., 2011.

Premiere Approche De L'utilisation D'extraits Aqueux D 'Inula viscosa, Salvia

officinalis Et Urtica urenscontre Les Stades Endophytes De Tuta absoluta

(Lepidoptera,  Gelechidas)  Ravageur  Iinvasif  De  La  Tomate  En  Algerie.  AFPP  -

Neuviéme Conference Internationale Sur Les Ravageurs En Agriculture Montpellier -

26 Et 27 Octobre, 681 -- 689

17. Amiri M.P., Rouhan M., MostafaVI H., Aminizadeh M.R., 2013. Entomotoxic Effec

Of Plant Extract Against The Cowpa Aphid, Aphis craccivora (HEM:APHIDIDAE).

International Journal of Agriculture, 3 (3) : 569-573

18. Anonyme, 2003. Situation de l’agriculture dans la Wilaya de Setif, D.S.A de setif: 2-4

19. Ansari A., Znini M.,  Laghchimi A., Costa J., Ponthiaux P., Majidi L., 2015.

Chemical composition, adsorption proprieties and corrosion inhibition on mild steel of

Mentha rotundifolia L. essential oïl from Morocco. Der Pharmacia Lettre. 7 (6):

125-140.

20. Arab R., 2010. Effet insecticide des plantes Melia azedarach L. et  Peganum harmala

L. sur l'insecte des céréales stockées Tribolium castaneum Herbst (Coleoptera,

Tenebrionidae). Mémoire de Magistère, Département de Ecologie et biologie végétale,

Faculté des sciences, UFA de Sétif.

21. Aref  N.B., 2009. Effect of Bermuda Grass Cynodon dactylon Extracts on Cotton Leaf

Worm, Spodoptera littoralis Boisduval (Lepidoptera: Noctuidae). Egypt. Acad. J.

biolog. Sci., 2 (2): 171-175.



- 75 -

22. Arthur F.H., Ondier G.O., Siebenmorgen T.J., 2012. Impact of Rhyzopertha

dominica (F.) on quality parameters of milled rice. Journal of Stored Products

Research, 48: 137-142

23. Asgar E., 2011. Iranian Plant Essential Oils as Sources of Natural Insecticide Agents.

International Journal of Biological Chemistry, 5(5): 266- 290.

24. Ateyyat M., Abdel-Wali M., Al-Antary T., 2012. Toxicity of five medicinal plant oils

to woolly apple aphid, Eriosoma lanigerum (Homoptera: Aphididae). Australian

Journal of Basic and Applied Sciences, 6(9): 66-72

25. Ateyyat M.A.,  Abu-Darwish M.S., 2009. Short communication. Insecticidal activity

of different extracts of Rhamnus dispermus (Rhamnaceae) against peach trunk aphid,

Pterochloroides persicae (Homoptera: Lachnidae). Spanish Journal of Agricultural

Research, 7(1) : 160-164

26. Ateyyat M.A., Al-Mazra’awi M., Abu-Rjai T., Shatnaw M.A., 2009. Aqueous

extracts of some medicinal plants are as toxic as Imidacloprid to the sweet potato

whitefly, Bemisia tabaci. Journal of Insect Science, 9 (15) : 1-6

27. Athanassiou C.G, Kavallieratos N.C., Evergetis E., Katsoula A.M., Haroutounian

S.A., 2013. Insecticidal efficacy of silica gel with Juniperus oxycedrus ssp. Oxycedrus

(Pinale: Cupressaceae) essential oil against Sitophilus oryzae (Coleoptera:

Curculionidae) and Tribolium confusum s (Coleoptera: Tenebrionidae). J. Econ.

Entomol., 106(4):1902-1910.

28. Auger J., Dugravot S., Naudin A., Abo-Ghalia A., Pierre D., Thibout E., 2002.

Utilisation des composes allelochimiques des  Allium en tant qu'insecticide. IOBC wprs

Bulletin, 25 : 1-13

29. Auger J., Dugravot S., Naudin A., Abo-Ghalia A., Pierre D., Thibout E., 2002.

Utilisation des composes allelochimiques des Allium en tant qu'insecticides. IOBC wprs

Bulletin. 25 :1-13

30. Ayvaz A, Sagdic O, Karaborklu S, Ozturk I., 2010. Insecticidal  activity  of  the

essential oils from different plants against three stored-product insects. Journal of

Insect Science, 10(21) : 1-13.

31. Aziz  E.E., Abass M.H., 2010. Chemical Composition and Efficiency of five Essential

Oils Against the Pulse Beetle Callosobruchus maculatus (F.) on Vigna radiata Seeds.

American. Aurasian J. Agric. & Environ.Sci., 8(4): 411-419.

32. Bachrouch O., Mediouni-Ben Jemâa J., Chaieb I., Talou T., Marzouk B.,

Abderraba M., 2010. Insecticidal activity of Pistacia lentiscus essential oil on



- 76 -

Tribolium castaneum as alternative to chemical control in storage. Tunisian Journal of

Plant Protection, 5: 63-70.

33. Barbosa F.S., Leite G.L.D., Guilherme D.O.,  Lima J.T., Maia S., 2011. Insecticide

Potentiality of Water Extracts of Medicinal Plants on Diabrotica Speciosa, Rev. de Ci.

Vida. Seropédica, 31 (2) : 97-104

34. Beghidja N., Ikhlef F., Benayache S., Benayache F., Bouheroum M., Chalchat J.

C., 2014. Composition of the essential oil of Inula graveolens Algerian origin species.

J. Nat. Prod. Plant Resour., 4 (1):1-3

35. Bekhechi C., Abdelouahid D., 2010. Les huiles essentielles. Ed. Office des

publications universitaires. Alger. P : 31-32.

36. Bekhechi, C., Abdelouahid D., 2014. Les huilles essentielles. Office des publications

universitaires, Algérie, pp: 28-30

37. Ben Hamouda A., Boussadia O., Khaoula B., Laarif A., Braham M., 2015. Studies

on insecticidal and deterrent effects of olive leaf extracts on Myzus persicae and

Phthorimaea operculella. Journal of Entomology and Zoology Studies, 3(6): 294-297

38. Ben Hamouda A., Chaieb I., Zouari L., Zarrad K., Laarif A., 2016. Toxicological

effects of Urginea maritima (L.) against the red flour beetle (Coleoptera:

Tenebrionidae). Journal of Entomology and Zoology Studies, 4(1): 17-20

39. Ben Jemâa J.M., Tersim N., TalebToudert K., Larbi Khouja M., 2012. Insecticidal

activities of essential oils from leaves of Laurusnobilis L. from Tunisia, Algeria and

Morocco, and comparative chemical composition. Journal of Stored Products

Research, 48: 97-104.

40. Ben Jemâa M.J., Tersim N., Khouja  M.L., 2011. Composition and repellent efficacy

of essential oil from Laurus nobilis against adults of the cigarette beetle Lasioderma

serricorne (Coleoptera: Anobiidae). Tunisian Journal of Plant Protection, 6: 29-41.

41. Ben Jemâa M.J., Tersim N., Taleb Toudert K., Larbi Khouja M., 2012. Insecticidal

activities of essential oils from leaves of Laurus nobilis L. from Tunisia, Algeria and

Morocco, and comparative chemical composition. Journal of Stored Products

Research, 48 :97-104

42. Benayad N., 2008. Les huiles essentielles extraites des plantes médicinales marocaines

: moyen efficace de lutte contre les ravageurs des denrées alimentaires stockées.

Laboratoire des Substances Naturelles et Thermolyse Eclair. Département de Chimie.

Faculté des Sciences de Rabat. projet de recherche. 61 p.



- 77 -

43. Benchohra H.A.,  Hamel L., 2011. Etude Anatomique Et Morphologique D’Inula

Viscosa. Science Lib Editions Mersenne, 3 :1-8

44. Benchohra H.A., Hamel L., Bendimered F.Z., Benchohra M., 2011. Composition

Chimique Des Huiles Essentielles De L’Inula viscosa. Science Lib Editions Mersenne,

3 :1-6

45. Benchouikh A., Allam T., Kribii A., Ounine K., 2015. Evaluation of the Insecticidal

Effect  of  the  Essential  Oil  of Cinnamomum zeylanicum Against Tuta absoluta

(Meyrick) International Journal of Innovative Research in Science, Engineering and

Technology, 4, (9) : 8033-8037

46. Benchouikh A., Allam T., Kribii A., Ounine K., 2016. L’etude de l’effet insecticide

de l’huile essentielle de Syzygium aromaticum L. contre  les  larves  de Tuta absoluta.

International Journal of Innovation and Scientific Research, 20 (1) : 188-194

47. Berhail Boudouda H., Benmerache A., Chibani S., Kabouche A., Abuhamdah S.,

Semra Z.,  Kabouche Z., 2012. Antibacterial Activity and Chemical Composition of

Essential Oils of Inula viscosa (L.) Ait. (Asteraceae) from Constantine, Algeria. Der

Pharmacia Lettre, 4 (6):1878-1882

48. Beri  G.,  Ferizli  A.G.,  Emekçi  M.,  2011. Effects  of  Diatomaceous  Earth  on  the

Mortality and Progeny Production of Rhyzopertha dominica (Coleoptera:Bostrychidae).

Tarim Bilimleri Dergisi – Journal of  Agricultural Sciences, 17: 85-94

49. Bouayad N., Rharrabe K., Ghailani N.N., Jbilou R., Castañera P., Ortego F., 2013.

Insecticidal effects of Moroccan plant extracts on development, energy reserves and

enzymatic activities of Plodia interpunctella Spanish. Journal of Agricultural

Research, 11(1), 189-19

50. Bouchikhi T.Z., Bendahou M., Khelil M.A., 2010 .Lutte contre la bruche

Acanthoscelides obtectus et la Mite Tineola bisselliella  par les huiles essentielles

extraites de deux plantes aromatiques d’Algérie. Lebanese Science Journal, 11(1):

55-68

51. Bouchikhi T.Z., Khelil M.A., Bendahou M., Juli P.V., 2011. Lutte  contre  les  trois

bruches Acanthoscelides obtectus  (Say, 1831), Bruchus rufimanus Boheman, 1833 et

Callosobruchus maculatus (Fabricius, 1775) (Coleoptera : Chrysomelidae : Bruchinae)

par  les huiles essentielles extraites d’Origanum glandulosum (Lamiacées). Butll. Inst.

Cat. Hist. Nat., 76: 177-186.



- 78 -

52. Boukhebti  H.,  Chaker  A.N.,  Belhadj  H.,  Sahli  F.,  Ramdhani  M.,  Laouer   H.,

Harzallah D., 2011.Chemical composition and antibacterial activity of Mentha

pulegium L. and Mentha spicata L. essential oils. Der Pharmacia Lettre, 3: (4) 267-275

53. Brada M., Bezzina M., Marlier M., Carlier A., 2007. Variabilité de la composition

chimique des huiles essentielles de Mentha rotundifolia du Nord de l Algérie. Georges

Lognay Biotechnol. Agron. Soc. Environ., 11 (1) : 3–7.

54. Brahmi F., Madani K., Stévigny C., Chibane M., Duez P., 2014. Algerian mint

species: high performance thin layer chromatography quantitative determination of

rosmarinic acid and in vitro inhibitory effects on linoleic acid peroxidation. Journal of

Coastal Life Medicine, 2(12): 986-992

55. Bruneton J., 1999. Pharmacognosie, phytochimie, plantes médicinales. 3ème édition,

Ed. TEC et DOC, Paris.

56. Campbell J.F, Runnion C., 2003. Patch exploitation by female red flour beetles,

Tribolium castaneum. Journal of Insect Science, 3(20) : 1-8

57. Cárdenas-Ortega N.C., González - Chávez M.M., Figueroa-Brito R., Flores-

Macías A., Romo-Asunción D., Martínez-González D.E, Pérez-Moreno V., Ramos-

López M.A., 2015, Composition of the Essential Oil of Salvia ballotiflora (Lamiaceae)

and Its Insecticidal Activity. Molecules, 20: 8048-8059

58. Chantraine J.M., Laurent D., Ballivian C., Saavedra G., Ibanèz R., Vilaseca L.A.,

1998. Insecticidal activity of essential oils on Aedes aegypti larva. Phytotherapy

Research, 12(5) : 350-354.

59. Charoensak S., Pumnuan J., Insung A., 2009. Efficiency of extracts from in digenous

herbs of north eastern Thailand in controlling the tobacco cutworm, Spodoptera litula

(f.). As. J. Food Ag-Ind., S234-S240

60. Chaubey M.K., 2007. Insecticidal activity of Trachyspermum ammi (Umbelliferae),

Anethum graveolens (Umbelliferae) and Nigella sativa (Ranunculaceae) essential oils

against stored-product beetle Tribolium castaneum Herbst (Coleoptera: Tenebrionidae).

African Journal of Agricultural Research, 2 (11) : 596-600.

61. Chiasson H., Beloin N., 2007. Les huiles essentielles, des biopesticides « Nouveau

genre».Antennae, 14(1) : 3-6

62. Choi W.I., Lee E.H., Choi B.R., Park H.M., Ahn Y.J., 2003. Toxicity of Plant

Essential Oils to Trialeurodes vaporariorum (Homoptera: Aleyrodidae). J. Econ.

Entomol., 96(5): 1479-1484



- 79 -

63. Chougourou C.D., Dellouh P.L, Agbaka A., N’guessan K.R., Gbenou J.D., 2012.

Toxicité  et  effets  répulsifs  de  certaines  huiles  extraites  des  plantes  locales  Béninoises

sur la mouche domestique Musca domestica L. (Diptera Muscidae). Journal of Applied

Biosciences, 55 (3): 3953– 3961.

64. Christine B., 2001. Contrôle de la qualité des céréales et protéagineux, guide

pratique. 2ieme Edition, 124-154.

65. Civelek H.S., çolak A.M., 2008. Effects  of  some  plant  extract  and  bensultap  on

Trichoferus grisens (Fabricius, 1792) (coleoptera, Cerambycidae). World Journal of

Agricultural Sciences, 4(6):721-725

66. Clemente S., Mareggiani G., Broussalis A., Martino V., Ferraro G., 2003.

Insecticidal effects of Lamiaceae species against stored products insects. Bol. San. Veg.

Plagas., 29: 421-426

67. Cronquist A., 1981. An integrated systemof classi.cation of owering plants. Columbia

Univ. Press, New York.

68. Da Conceição P.M., Faroni L.R.A., Sousa A.H., Pimentel M.A.G., Freitas R.S.,

2012. Diatomaceous earth effects on weevils with different susceptibility standard to

phosphine. Revista Brasileira de Engenharia Agrícola e Ambiental, 16(3) : 303–307

69.   Dajoz R., 1969. Les insecticides, Presses universitaires de France, Paris.
70. Dancewicz K., Gabrys B., 2008.  Effect  of  extracts  of  garlic  (Allium sativum L.),

wormwood (Artemisia absinthium L.)  and  tansy  (Tanaceum vulgare L.) on the

behaviour of the peach potato aphid Myzus persicae (Sulz.) during the settling on plant.

Pesticides, (3-4) :93-99

71. Danino O., Gottlieb H.E., Grossman S., Bergman M., 2009. Antioxidant activity of

1,3-dicaffeoylquinic acid isolated from Inula viscosa. Food Research International,

42 : 1273–1280.

72. David  W., Thomas W.H., Gerrit C.P., 2012. Stored ProductProtection, Ed. Kansas

State University, Florida, pp: 345.

73. De Laurentis N., Losacco V., Milillo M.A., Lai O., 2002 .Chemical investigations of

volatile constituents of Inula viscosa (L.) Aiton (Asteraceae) from different areas of

Apulia, Southern Italy. Delpinoa, 44:115-119.

74. Delaude C., 1993. Introduction a I’ethnobotanique. Bull. Soc. Roy. Sci., 62 (l-2) : 3-92.

75. Delobel A. et Tran M., 1993. Les coléoptères des denrées alimentaires entreposées

dans les régions chauds, Faune tropicale XXXII. Paris. P: 103-106.



- 80 -

76. Deravel J., Krier F., Jacques P., 2014. Les biopesticides, compléments et alternatives

aux produits phytosanitaires chimiques (synthèse bibliographique). Biotechnol. Agron.

Soc. Environ., 18(2) : 220-230

77. Derwich E., Benziane Z., Taouil R., Senhaji O., Touzani M., 2010. Comparative

Essential oil  Composition  of  Leaves  of Mentha rotundifolia and Mentha pulegium a

Traditional Herbal Medicine in Morocco, American-Eurasian Journal of Sustainable

Agriculture, 4(1): 47-54.

78. Dhen N., Majdoub O., Souguir S., 2014. Chemical Composition and Fumigant

Toxicity of Artemisia absinthium Essential Oil Against Rhyzopertha dominica and

Spodoptera littoralis. Tunisian Journal of Plant Protection, 9(1)

79. Diop S.M., Guèye M.T., Ndiaye I., Ndiaye E.B., Diop M.B., Heuskin S.,

Fauconnier M.L., Lognay G., 2016. Chemical composition of essential oils and floral

waters of Mentha longifolia (L.) Huds. from Senegal. American Journal of Essential

Oils and Natural Products, 4(1): 46-49

80. DPAT., 2010. Annuaire statistique de la Wilaya de Sétif. pp 3,49,87-9

81. El Arch M., Satranie B., Farahe A., Benani L., Boriky D., Fechtale M., Blaghene

M., Talbie M., 2003. Composition chimique et activites antimicrobienne et insecticide

de l'huile essentielle de Mentha rotundifolia du Maroc. Acta. Bot. Gallica, 50 (3) : 267-

274.

82. EL-Kamali H.H., 2009. Effect  of  Certain  Medicinal  Plants  Extracts  Against  Storage

Pest, Tribolium Castaneum Herbst. American-Eurasian Journal of Sustainable

Agriculture, 3(2): 139-142,

83. Elumalai K., Krishnappa K., Anandan A., Govindarajan M., Mathivanan T.,

2010. Certain  essential  oil  against  the  field  pest  army  worm, spodoptera litura

(lepidoptera: noctuidae). International Journal of Recent Scientific Research, 2 :

056-062

84. Fields P.G., Van Loon J., Dolinski M.G., Harris J.L., Burkholder W.E., 1993. La

rkpartition geographique de Rhizopertha dominica (F.) dans I'Ouest canadien. The

Canadian Entomologist, 125: 317-328.

85. Gandhi N., Pillai S., 2011. Control of Rhyzopertha dominica (coleoptera: bostrichidae)

by pulverized leaves of Punica granatum (lythraceae) and Murraya koenigii (rutaceae).

Int. J. Agric. Biol., 13: 535–540

86. Hamlaoui H., Attafi A., 2009. Contribution à l’étude de l’effet des conditions de

stockage sur l’état sanitaire des grains de céréales entroposés dans différents lieux de



- 81 -

stockage. Mémoire d’Ingeniorat d’Etat en Agronomie. Faculté des sciences,

departement d’Agronomie, Université Ferhat Abass Sétif.

87. Hanuman Tharaya L., Parame Shwarappa K.G., Krichna Naik L., Basavana

Goud  K., Kumar C.J., 2010. Bioefficacy of insecticides against safflower leaf eating

caterpillars, Perigia capensis(Walker)  & Spodoptera exigua (Hubner). Karnataka J.

Agric. Sci., 23(1) : 23-25

88. Hany A.F., 2013. Effect  of  Five  Essential  Oils  as  Repellents  against  the  Cowpea

Beetle, Callosobruchus maculates (F.), Bull. Env. Pharmacol. Life Sci., 2 (5) : 23-27

89. Haouas D., Ben Halima-Kamel M., Ben Hamouda M.H., 2008. Insecticidal activity

of flower and leaf extracts from Chrysanthemum species against Tribolium confusum.

Tunisian Journal of Plant Protection, 3: 87-93.

90. Haoui I.E., Derriche R., Madani L., Oukali Z., 2011. Analysis of the chemical

composition of essential oil from Algerian Inula viscosa (L.) Aiton. Arabian Journal of

Chemistry, 1-4

91. Hashim Mohammad H., 2012. Insecticidal Effect of Different Plant Extracts against

Tribolium confusum (du val) (Coleoptera:Tenebrionidae). Journal of Agricultural

Science and Technology, 2 : 1175-1181

92. Hendriks H., Van Os F., 1976. Essential oil of two chemotypes of Mentha suaveolens

during autogenesis. Phytochemistry., 15: 1127-1130.

93. Heydarzade A., Moravvej G., 2012. Contact toxicity and persistence of essential oils

from Foeniculum vulgare, Teucrium polium and Satureja hortensis against

Callosobruchus maculatus(Fabricius) adults (Coleoptera:Bruchidae). Türk. entomol.

derg., 36 (4): 507-519

94. Hosseini B., Estaji A., Hashemi S.M., 2013. Fumigant toxicity of essential oil from

Salvia leriifolia (Benth) against two stored product insect pests. Australian Journal of

Science, 7(6):855-860

95. Houmani Z., Marmouz R., 2010.Taxonomie des menthes et évaluation des huiles

essentielles de leurs feuilles. Phytothérapie.  8: 1–8

96. How R.W., 1956. The effects of temperature and humidity on the rate of development

and mortality of Tribolium castaneum (Herbst.), Ann. Appl. Biol., 44:356-368.

97. Howe R.W., 1950. The development of Rhyzopertha dominica (F.) (Col., Bostrichidae)

under constant conditions. Entomologist’s Monthly Magazine, 86:1 - 5.



- 82 -

98. Huerta A., Chiffelle I., Puga K., Azúa F.,  Araya J. E., 2010. Toxicity and repellence

of aqueous and ethanolic extracts from Schinus molle on elm leaf beetle

Xanthogaleruca luteola. Crop Protection, 29 : 1118-1123

99. Ileke K.D. Bulus D.S., 2012, Response of Lesser Grain Borer, Rhizopertha dominica

(Fabr.) [Coleoptera: Bostrichidae] to Powders and Extracts of Azadirachta indica and

Piper guineense Seeds. Jordan Journal of Biological Sciences, 5(4):        315 - 320

100. Ileke K.D., Ogungbitei O.C., Olayinka-Olagunju J.O., 2014. Powders and extract of

Syzygium aromaticum and Anacardium occidentale as   entomocides  against  the

infestation of Sitophilus oryzae (L.) [Coleoptera: Curulionidae] on stored sorghum

grains. African Crop Science Journal, 22(4) : 267 – 273

101. Inder S. R., Aarti S. R., 2012. Efficacy of essential oils of aromatic plants as larvicide

for the management of filarial vector Culex quinquefasciatus Say (Diptera: Culicidae)

with special reference to Foeniculum vulgare. Asian Pacific Journal of Tropical

Disease, 184-189

102. Inge de Groot, 2004. Protection des céréales et des légumineuses stockées. Fondation

Agromisa, ed.Wageningen, Pays Bas, P74

103. Isman M., 1999. Pesticides based on plant essential oils. Pesticide Outlook, 68-72.

104. Jacobson M., 1989. Botanical pesticides, past present and future In Arnason JT. et al.

(Ed.). Insecticides of plant origin. Washington,  D.C.  :  American  Chemical  Society

Symposium, series 387

105. Jafarbeigi F., Samih M.A., Zarabi M., Esmaeily S., 2012. The  Effect  Of  Some

Herbal Extracts And Pesticides On The Biological Parameters Of Bemisia tabaci

(Genn.) (HEM.: ALEYRODIDAE) Pertaining To Tomato Grown Under Controlled

Conditions. Journal of Plant Protection Research, 52 (4) : 375-380

106. Jairoce C.F., Teixeira C.M., Nunes C.F.P., Nunes A.M., Pereira C.M.P.,  Garcia

F.R.M., 2016. Insecticide activity of clove essential oil on bean weevil and maize

weevil. Revista Brasileira d’Engenharia Agrícola e Ambiental, 20 (1) : 72–77.

107. Javed I., Abdul Q., Syed Z.M., 2010. Repellent  Effect  of  Ethanol  Extracts  of  Plant

Materials on Tribolium castaneum (Herbst) (Tenebrionidae: Coleoptera). Pakistan J.

Zool., 42(1) :81-86

108. Jõgar K., Kuusik A., Metspalu L., Hiiesaar K., Luik A., Grishakova M., 2006.

Results of treatments with natural insecticidal substances on the development and

physiological state of insects. Agronomy Research, 4:203–210



- 83 -

109. Jovanovic Z., Kostic M., Popovi Z., 2007.´Grain-protective properties of herbal

extracts against the bean weevil Acanthoscelides obtectus Say. Industrial Crops and

Products, 26 : 100–104

110. Kassemi N., 2014. Activité biologique des poudres et des huiles essentielles de deux

plantes aromatiques (Pseudocytisus integrifolius Salib et Nepeta nepetella L.) sur les

ravageurs du blé et des légumes secs». Thèse de doctorat en biologie, option biologie

animale, Université De Tlemcen.

111. Kéïta S.M., Vincent C., Schmit J. P, Ramaswamy S., Bélanger A., 2000. Effect of

various essential oils on Callosobruchus maculatus (F.) (Coleoptera: Bruchidae).

Journal of Stored Products Research, 36 :355-364

112. Khadraoui A., Khelifa A., Hamitouche H., Mehdaoui R. 2014. Inhibitive effect by

extract of Mentha rotundifolia leaves on the corrosion of steel in 1 M HCI solution. Res

Chem Intermed., 40: 961–972.

113.  Khalfi O., Sahraoui N., Bentahar F., Boutekedjiret C., 2008. Chemical composition

and insecticidal properties of Origanum glandulosum (Desf.) essential oil from Algeria.

Journal of food and agriculture, 88(9) : 1562-1566

114. Khalil E.A., Afifi F.U.,  Al-Hussaini M., 2007. Evaluation of the wound healing effect

of some Jordanian traditional medicinal plants formulated in Pluronic F127 using mice

(Mus musculus). Journal of Ethnopharmacology, 109: 104–112

115.  Khani A.,  Basavand F., 2012. Chemical Composition and Insecticidal Activity of

Myrtle (Myrtus communis L.) Essential Oil against Two Stored-Product Pest. Journal of

Medicinal Plants and By-products , 2: 83-89

116. Khani A., Heydarian M., 2014. Fumigant and repellent properties of sesquiterpene-

rich essential oil fromTeucriumpolium subsp. capitatum (L.). Asian Pacific Journal of

Tropical Medicine, 956-961.

117. Khani A., Rahdari T., 2012. Chemical Composition and Insecticidal Activity of

Essential  Oil  from Coriandrum sativum Seeds against Tribolium confusum and

Callosobruchus maculatus. International Scholarly Research Network Pharmaceutics,

1-5

118. kheyar N., Meridja D., Belhamel K., 2014. Etude de l’activité antimicrobienne des

huiles essentielles d’Inula viscosa, Salvia officinalis et laurus nobilis de la région de

Bejaia, Algérian journal of Natural Products, 2 (1) : 18-26



- 84 -

119. Khorramshahi A., Burkholder W.E., 1981. Behaviour of the lesser grain borer

Rhyzopertha dominica (Coleoptera: Bostrichidae). Male – produced aggregation

pheromone attracts both sexes. Journal of Chemical Ecology, 7: 33-38.

120. Korczynski I., Kuzminski R., 2007. The effect  of oil extracts of selected plant species

on feeding of large pine weevil Hylobius abietis (L.) beetles on scots pine shoots. Silv.

Colendar. Rat. Ind. Lignar., 6(2) : 5-9

121. Korczy ski I., Ku mi ski R., 2009. The effect of  methanolic extracts of selected

plant species on feeding of large pine weevil Hylibius abietis (L.) bettles. Acta Sci. Pol.

Silv. Colendar. Rat. Ind. Lignar., 8(1) : 5-10

122. Kordali S., Aslan I., Almasur O.C., Cakir A., 2006. Toxicity of essential oils isolated

from three Artemisia species and some of their  major components to granary weevil,

Sitophilus granarius (L.) (Coleoptera: Curculionidae). Industrial Crops and Products,

23 : 162–170

123. Kostyukovsky M., Ravid U., Shaaya E., 2002. The Potential  Use  of  Plant  Volatiles

for  the  Control  of  Stored  Product  Insects  and  Quarantine  Pests  in  Cut  Flowers. Proc.

Int. Conf. On MAPA Acta Hort., 576, 347-358

124. Ladhari A., Omezzine F., Chaieb I., laarif A., Haouala R., 2013. Antifeeding and

insecticidal effects of Capparis spinosa L. on Spodoptera littoralis (Boisduval) larvae.

African Journal of Agricultural Research, 8(42): 5232-5238,

125. Ladjel S., Gherraf N., Hamada D., 2011. Antimicrobial Effect of Essential Oils From

the Algerian Medicinal Plant Mentha Rotundifolia L., Journal of Applied Sciences

Research, 7(11): 1665-1667

126. Lamnaouer D., Bourarach K., Hannin S., 1995. Évaluation de l'activité insecticide

de quelques espèces végétales du Maroc. Actes. Inst. Agron. Veto., 16 (1) : 49 -54

127. Laouer H., 2004. Inventaire de la flore médicinale utilisée dans les régions de Sétif, de

Bejaia, de M sila et de djelfa, composition et activité antimicrobienne des huiles

essentielles d Ammoides pusilla ( Brot) Breistr, et de Magydaris pastinacea (Lamk)

Paol.. thèse de doctorat d’état, Département de biologie, Faculté des sciences, UFA de

Sétif.

128. Lee S.E., Lee B.H., Choi W.S., Park B.S., Kim J.G., Campbell B.C., 2001.

Fumigant toxicity of volatile natural products from Korean spices and medicinal plants

towards the rice weevil, Sitophilus oryzae (L). Pes. Manag. Sci., 57:548-553

129. Liu L.Y., Schonitzer K., Yang J.T., 2008. A review of the literature on the life history

of Bostrichidae (Coleoptera), Mitt. Münch. Ent. Ges., 98 : 91-97



- 85 -

130. Lograda, T., Ramdani M., Chalard P., Figueredo G., Silini S.,  Kenoufi M., 2013.

Chemical composition, antibacterial activity and chromosome number of Algerian

populations of two chrysanthemum species. Journal of Applied Pharmaceutical

Science, 3(8): S6-S11.

131. Lorenzo, D., Paz D., Dellacassa E., Davies P., Vila R., Canigueral S., 2002.

Essential oils of Mentha pulegium and Mentha rotundifolia From Uruguay. Brazilian

Archives of Biology and Technology, 45(4): 519-524.

132. Madaci B., Merghem R., Doumandji B., Soltani N., 2008. Effet du Nerium oleander,

Laurier-Rose, (Apocynacees) sur le taux des proteines, l’activité de l’ache et les

mouvements des vers blancs rhizotrogini, (Coleoptera : Scarabaeidae).

Sciences&Technologie, 75-79.

133. Mahmoodavand, S., Shakarami J., 2014. Repellency effects of essential oils and

powders of four plant species on Tribolium castaneum(Herbst) and T. confusum (Du

Val) (Col: Tenebrionidae). Inter. J. Agri. Biosci., 3(2): 49-54.

134. Mamoci E., Cavoski I., Andres M.F., Díaz C.E., Gonzalez-Coloma A., 2012.

Chemical characterization of the aphid antifeedant extracts from Dittrichia viscosa and

Ferula communis, Biochemical Systematics and Ecology, 43: 101–107

135. Máñez S., Hernández V., Giner R.M., Ríos J.L., Recio M.C., 2007. Inhibition of

pro-inflammatory enzymes by inuviscolide, a sesquiterpene lactone from Inula viscosa,

Fitoterapia, 78: 329–331

136. Mann R.S., Kanfman P.E., 2012. National Product Pesticides: Their Dévelopement,

Delivery and Use Against Insect Vectors. Mini-Rviews in Organic Chemistey, 9 :

185-202

137. Mansour S.A., Bakr R.F.A., Mohamed R.I., Hasaneen N.M., 2011. Larvicidal

Activity of Some Botanical Extracts, Commercial Insecticides and their Binary

Mixtures against the Housefly, Musca Domestica L. The Open Toxinology Journal,

4:1-13

138. Masotti V., De Jong L., Moreau X., Rabier J., Laffont-Schwob I., Thiéry A., 2012.

Larvicidal activity of extracts from Artemisia species against Culex pipiens L.

mosquito: Comparing endemic versus ubiquist species for effectiveness. C.R.Biologies,

335 : 19–25

139. McDonald L.L., Guy R.H., Speirs R.D., 1970. Preliminary evaluation of new

candidate materials as toxicants, repellents and attractants againts stored product



- 86 -

insects. Marketing Res. Rep. n° 882. Washington: Agric. Res. Service, US. Dept of

Agric., 183 p.

140. Mclafferty, F.W., Stauffer D.B., 2004.  Wiley  Registry  of  Mass  Spectral  Data,  6th

electronic ed. withNIST02, Wiley, New York, USA.

141. Mehani M., Segni L., Terzi V., Morcia C., Ghizzoni R., Goudjil M.B., Bencheikh

S.E., 2015.  Antibacterial,  antifungal  activity  and  chemical  composition  study  of

essential oil of Mentha pepirita from the south Algerian. Der. Pharma. Chemica.,

7(12):382-387

142. Miresmailli S., Bradbury R., Isman M.B., 2006. Comparative toxicity of Rosmarinus

officinalis L. essential oil and blends of its major constituents against Tetranychus

urticae Koch (Acari: Tetranychidae) on two different host Plants. Pest Manag Sci

62:366–371

143. Modarres Najafabadi S.S., Beiramizadeh E., Zarei R., 2014. Repellency and

toxicity of three plants leaves extraction against Oryzaephilus surinamensis L. and

Tribolium astaneum Herbst. J. Bio. & Env. Sci., 4 (6): 26-32

144. Moldovan R., Oprean R., 2014. Comparative  Study  Of  Essential  Oil  From  Two

Species Of Mint Grown In Orastie. Farmacia, 62 (1) : 169-182

145. Mostafa M., Hossain H., Hossain M.A., Biswas P.K., Haque M.Z., 2012.

Insecticidal activity of plant extracts against Tribolium castaneum Herbst, J. Adv. Sci.

Res., 3(3): 80-84

146. Murugan K., Murugan P., Noortheen A., 2007. Larvicidal and repellent potential of

Albizzia amara Boivin and Ocimum basilicum Linn against dengue vector, Aedes

aegypti (Insecta:Diptera:Culicidae). Bioresource Technology, 98 : 198–20

147. Nadeem M., Iqbal J., Khattak M.K., Shahzad M.A., 2012. Management  of

Tribolium castaneum (Hbst.) (Coleoptera: Tenebrionidae) Using Neem (Azadirachta

indica A.  Juss)  and  Tumha  (Citrullus colocynthis (L.)). Pakistan J. Zool., 44(5) :

1325-1331.

148. Nawafleh E., Irshedat M., Bataineh T., Muhaidat R., Al-Qudah M., Alomary A.,

2012. The Effects of Inula viscosa Extract on Corrosion of Copper in NaOH Solution.

Research Journal of Chemical Sciences, 2(9) : 37-41

149. Nawaz R.,  Rathor H.R.,  Bilal H.,  Hassan S.A.,  Khan I.A., 2011. Adulticidal

Activity of Olea vera, Linum usitatissimum and Piper nigera against Anopheles

stephensi and Aedes aegypti under Laboratory Conditions. Iran. J. Arthropod. Borne.

Dis., 5(2): 2–9.



- 87 -

150. Ndomo A.F., Tapondjou A.L., Tendonkeng F., Tchouanguep F.M., 2009.

Evaluation des propriétés insecticides des feuilles de Callistemon viminalis (Myrtaceae)

contre  les  adultes   d’Acanthoscelides obtectus (Say) (Coleoptera; Bruchidae).

Tropicultura,  27 (3): 137-143.

151. Ngamo L.S.T., Hance T., 2007. Diversité des ravageurs des denrées et méthodes

alternatives de lutte en milieu tropical. Tropicultura, 25(4) : 215-220

152. Nguemtchouin M.M.G., Ngassoum M.B., Ngamo L.S.T., Gaudu X., Cretin M.,

2010. Insecticidal formulation based on Xylopia aethiopica essential oil and kaolinite

clay for maize protection. Crop Protection, 29: 985-991

153. Njeh F.,  Hamed N.,  Ayadi  A.,  Damak M.,  Hammami H.,   Mezghani-Jarraya R.,

2015. Molluscicidal and larvicidal activities of Capparis spinosa  aerial  parts against

Galba truncatula  intermediate host of Fasciola hepatica. Indian Journal of

Pharmaceutical Education and Research, 49(4) : 18-20

154.  Oka Y., Ben-Daniel B.H., Cohen Y., 2006. Control of Meloidogyne javanica by

Formulations of Inula viscosa Leaf Extracts. Journal of Nematology, 38(1):46–51.

155. Olmedo R., J.M. Herrera, E.I. Lucini, M.P. Zunino, R.P. Pizzolitto, J.S.

Dambolena, J.A. Zygadlo, 2015. Essential oil of Tagetes filifolia against the flour

beetle Tribolium castaneum and its relation to acetylcholinesterase activity and lipid

peroxidation. Agriscientia, 32 (2): 113-121

156. Omezzine F., Rinez A., Ladhari A., Farooq M., Haouala R., 2011. Allelopathic

potential of Inula viscosa against crops and weeds. Int. J. Agric. Biol., 13: 841–849

157. Oppert B., Morgan T.D., 2013. Improved high-throughput bioassay for Rhyzopertha

dominica (F.) (Coleoptera: Bostrichidae), Journal of Stored Products Research, 52:

68 -73

158. Padin S.B., Fusé C., Urrutia M.I., Dal Bello G.M., 2013, Toxicity and repellency of

nine medicinal plants against Tribolium castaneum in stored wheat.  Bulletin  of

Insectology, 66 (1): 45-49.

159. Paiva P.M.G., Napoleao T.H., Sa R.A., Coelho L.C.B.B., 2012. Insecticide Activity

of Lectins and Secondary Metabolites Insecticides. Advances in Integrated Pest

Management , 580-598

160. Pala R.k., Pathipati U.R., 2010. Toxic properties of certain botanical extracts against

three major stored product pests. Journal of Biopesticides, 3(3): 586 - 589



- 88 -

161. Paliwal J., Wang W., Symons S.J., Karunakaran C., 2004. Insect species and

infestation level determination in stored wheat using near-infrared spectroscopy.

Canadian Bio Systems Engineerig, 46 : 17-24

162. Pascual-Villalobos M.J., Robledo A.b., 1998. Screening for anti-insect activity in

Mediterranean plants. Industrial Crops and Products, 8 :183–194

163. Pavlidou V., Karpouhtsis I., Franzios G., Zambetaki A., Scouras Z., Mavragani-

Tsipidou P., 2004. Insecticidal and Genotoxic Effects of Essential Oils of Greek sage,

Salvia fruticosa, and Mint, Mentha pulegium, on Drosophila melanogasterand

Bactrocera oleae (Diptera: Tephritidae). J. Agric. Urban Entomol., 21(1) : 39- 49.

164. Pemonge J., Pascual-Villalobos M.J., Regnault-Roger C., 1997. Effects of Material

and Extracts of Trigonella foenum-graecum L. Against the Stored Product Pests

Tribolium castaneum (Herbst) (Coleoptera: Tenebrionidae) and Acanthoscelides

obtectus (Say) (Coleoptera: Bruchidae). stored Prod. Ref., 33( 3) : 209-217.

165. Peyrovi M., Goldansaz S.H.,  Jahromi K.T., 2011.Using Ferula assafoetida essential

oil as adult carob moth repellent in Qom pomegranate orchards (Iran). African Journal

of Biotechnology, 10(3) :380-385

166. Philogène B.J.R., Regnault-Roger C., Vincent C., 2002. Produits phytosanitaires

insecticides d'origine végétale: promesses d'hier et d'aujourd'hui  in (Catherine

Regnault-Roger, Bernard JR Philogène. Biopesticides d'origine végétale), Ed. TEC et

DOC, Paris. 337p

167. Pitasawat B., Champakaew D., Choochote W., Jitpakdi A., Chaithong U.,

Kanjanapothi D., Rattanachanpichai E., Tippawangkosol P., Riyong D., Tuetun

D.B., 2007. Chaiyasit Aromatic plant-derived essential oil: An alternative larvicide for

mosquito contro. Fitoterapia, 78 : 205–210

168. Popovi  Z., Kosti  M., Popovi  S., Skori  S., 2006. Bioactivities Of Essential Oils

From Basil  And Sage To Sitophilus orysae. L. Biotechnol. & Biotechnol. Eq., 20(1) :

36-40

169.   Potter C (1935). The biology and distribution of Rhyzopertha dominica (FAB.)
Transactions of the Entomological Society of London 83: 449-482

170. Prejwltta M., Preeti S., Lalit M., Manish M.V., Chand N.S., 2012. Larvicidal

efficacy of Ocimum basilicum extracts and its synergistic effect with neonicotinoid in

the management of Anopheles stephensi. Asian Pacific Journal of Tropical Disease, 1-7

171. Pugazhvendan S.R., Elumalai K., Ross P.R., Soundararajan M., 2009. Repellent

Activity  of  Chosen  Plant  Species  Against Tribolium castaneum. World Journal of

Zoology, 4 (3): 188-190.



- 89 -

172. Pugazhvendan S.R., Ronald Ross P., Elumalai K., 2012. Insecticidal and repellant

activities of plants oil against stored grain pest, Tribolium castaneum (Herbst)

(Coleoptera: Tenebrionidae). Asian Pacific Journal of Tropical Disease, S412-S415

173. Quezel P., Santas S., 1963. Nouvelle flore de l’Algérie et des régions désertiques

méridionales. Tome II. Ed. CNRS. Paris.

174. Rachid S., Ashraf M., Anjum R., Bibi S., 2000. Insecticidal and cytotoxic activities

of launaea nicdicaulis (  Roxb.) and Launaea resedifolia  (Linn.). Pakistan Biological

Sciences, 3(5): 808-809.

175. Rahman A., Talukder F.A., 2006. Bioefficacy of some plant derivatives that protect

grain against the pulse beetle, Callosobruchus maculatus. Journal of Insect Science, 6

(3) :1-10

176. Raja N., Albert S., Ignacimuthu S., Dorn S., 2001. Effect of plant volatile oils in

protecting stored cowpea Vigna unguiculata (L.) Walpers against Callosobruchus

maculatus (F.) (Coleoptera: Bruchidae) infestation, Journal of Stored Products

Research, 37 :127-132

177. Regnault-Roger C., Hamraoui A., Holeman M., Theron E., Pinel R., 1993.

Insecticidal Effect Of Essential Oils From Mediterranean Plants Upon Acanthoscelides

Obtectus SAY (Coleoptera,  Bruchidae),  A Pest  Of   Kidney  Bean  (Phaseolus vulgaris

L.). Journal of Chemical Ecology, 19(6) : 1233-1244

178. Rharrabe K., Bakrim A., Ghailani N.,  Sayah F., 2007. Bioinsecticidal effect of

harmaline on Plodia interpunctella development (Lepidoptera: Pyralidae). Pesticide

Biochemistry and Physiology, 89 : 137–145

179. Riahi L., El ferchichi M., Ghazghazi H., Jebali J., Ziadi S., Aouadhi C., Chograni

H., Zaouali Y., Zoghlami N.,  Mliki A., 2013. Phytochemistry, antioxidant and

antimicrobial activities of the essential oils of Mentha rotundifolia L. in Tunisia.

Industrial Crops and Products, 49: 883-889.

180. Rozenblat S., Grossman S., Bergman M., Gottlieb H., Cohen Y.,  Dovrat S., 2008.

Induction of G2/M arrest and apoptosis by sesquiterpene lactones in human melanoma

cell lines. biochemical pharmacology, 75 : 369– 382

181. Sahaf B.Z., Moharramipour S., Hadi M., 2008. Meshkatalsadat Fumigant toxicity of

essential oil from Vitex pseudo-negundo against Tribolium castaneum (Herbst) and

Sitophilus oryzae (L.). Journal of Asia-Pacific Entomology, 11: 175–179.



- 90 -

182. Salama M.M., Taher E.E.,  El. Bahy M.M., 2012. Molluscicidal and Mosquitocidal

Activities of the Essential oils of Thymus capitatus L.  and Marrubium vulgare L.

American Journal of Drug Discovery and Development, 2 (4) : 204-211

183. Saqi Kosar A., Farooq A., Muhammad S., Mansoor U.H., Muhammad Y., Saeed

A., Wali M., 2012. Insecticidal and Growth Inhibition Activities of Citrus paradisi and

Citrus reticulata Essential Oils Against Lesser Grain Borer, Rhyzopertha dominica (F.)

(Coleoptera: Bostrichidae). World Journal of Zoology, 7 (4): 289-294

184. Seladji M., Belmekki N., Bekhechi C., Bendimerad N., 2014. Antioxidant and

Antimicrobial Activity of Aqueous and Methanolic Extracts of Mentha rotundifolia L.

from Algeria. Int. J. Pharm. Sci. Rev. Res., 26(1): 228-234

185. Shifa vanmathi J., Padmalatha C., Ranjit Singh A.J.A., Sutha karisaac S., 2010.

Efficacy  of  Selected  Plant  Extracts  On  The  Oviposition  Deterrent  And  Adult

Emergence Activity of Callosobruchus Maculatus F. (Bruchidae; Coeleoptera). Global

Journal of Science Frontier Research, 10(8) : 2-7

186. Shonouda M.L., Osman S., Salama O., Ayoub A., 2008. Insecticidal effect of

Chrysanthemum coronarium L. flowers on the pest Spodoptera littoralis Boisd. And its

parasitoid Microplitis rufiventris Kok. With identifying the chemical composition.

Journal of applied sciences. 8(10): 1659- 1866

187. Shooshtari M.B., Kashani H.H., Heidari S., Ghalandari R., 2013.Comparative

mosquito repellent efficacy of alcoholic extracts and essential oils of different plants

against Anopheles Stephensi, African Journal of Pharmacy and Pharmacology, 7(6):

310-314.

188. Side Larbi K., Meddah B., Tir Touil Meddah A., Sonnet P., 2016. The Antibacterial

Effect Of Two Medicinal Plants Inula viscosa, Anacyclus Valentinus (Asteraceae) And

TheirsYnergistic Interaction With Antibiotic Drugs. J. Fundam. Appl. Sci., 8(2) : 244-

255

189. Smith R.L., Cohen S.M., Doull J., Feron V.J., Goodman J.I., 2005. A procedure for

the safety evaluation of natural flavour complexes used as ingredients in food: essential

oils. Food Chemestry Toxicol, 43 : 345-363.in I64

190. Someshwar S., Goutam C., 2011. Mosquito larvicidal activity of some common spices

and vegetable waste on Culex quinquefasciatus and Anopheles stephensi, Asian Pacific

Journal of Tropical Medicine, 288-293



- 91 -

191. Song X.H., Wang P.P., Zhang H.Y., 2011. Phosphine resistance in Rhyzopertha

dominica (Fabricius) (Coleoptera: Bostrichidae) from different geographical

populations in China. African Journal of Biotechnology, 10(72) : 16367-16373

192. Talib W.H., Abu Zarga M.H., Mahasneh A.M., 2012. Antiproliferative,

Antimicrobial and Apoptosis Inducing Effects of Compounds Isolated from Inula

viscosa. Molecules, 17 : 3291-3303

193. Tayoub G., Abu Alnaser A., Ghanem I., 2012. Fumigant activity of leaf essential oil

from Myrtus communis L. against the Khapra Beetle. Int. J. Med. Arom. Plants. 2(1) :

207-213

194. Tayoub G., Odeh A., Ghanem I., 2012. Chemical composition and fumigation

toxicity of Laurus nobilis L. and Salvia officinalis L. essential oils on larvae of khapra

beetle (Trogoderma granarium Everts). Herba Polonica, 58 (2) : 26-37

195. Tembo E.,  Murfitt R.F.A., 1995. Effect of Combining Vegetable Oil with

Pirimiphos-methyl for Protection of Stored Wheat Against Sitophilus granarius (L.). J.

srored Prod. Res., 31(I) :77-81

196. Torkey H.M., Abou-Yousef  H.M., Abdel Azeiz A.Z., Hoda E.A.F., 2009.

Insecticidal Effect of Cucurbitacin E Glycoside Isolated from Citrullus colocynthis

Against Aphis craccivora. Australian Journal of Basic and Applied Sciences,

3(4):4060-4066.

197. Tuetun B., Choochote W., Kanjanapothi D., Rattanachanpichai E., Chaithong U.,

Chaiwong P., Jitpakdi A., Tippawangkosol P., Riyong D., Pitasawat B., 2005.

Repellent  properties of celery, Apium graveolens L., compared with commercial

repellents, against mosquitoes under laboratory and field conditions. Tropical Medicine

and Internationa, 10(11) : 1190–1198

198. Ul-Hasan M., Sagheer M., Ali Q., Iqbal J.,  Shahbaz M., 2012. Growth regulatory

effect of extracts of Azadirachta indica, Curcuma longa, Nigella sativa and Piper

nigrum on developmental stages of Trogoderma granarium (Everts) (Coleoptera:

Dermestidae). Pak. Entomol., 34(2): 111-115.

199. Wang W., Ben-Daniel B.H., Cohen Y., 2004. Control of Plant Diseases by Extracts of

Inula viscosa. Phytopathology, 94 (10): 1042-1047

200. Williams H.J., Silverstein, R.M., Burkholder, W.E., Khorramshahi, A., 1981.

Dominicalure 1 and 2: components of aggregation pheromone from male lesser grain

borer Rhyzopertha dominica (F.). Journal of Chemical Ecology, 7: 759 - 780.



- 92 -

201. Yang Y.C., Lee H.S., Clark J.M., Ahn Y.J., 2004. Insecticidal Activity of Plant

Essential Oils Against Pediculus humanus capitis (Anoplura: Pediculidae). Journal Of

Medical Entomology, 41(4) : 699-704

202. Yazdgerdian A.R.,  Akhtar Y., Isman M.B., 2015. Insecticidal effects of essential

oils against woolly beech aphid, Phyllaphis fagi (Hemiptera: Aphididae) and rice

weevil, Sitophilus oryzae (Coleoptera: Curculionidae). Journal of Entomology and

Zoology Studies, 3 (3): 265-271

203. Yoon C., Kang S.H., Jang S.A., Kim Y.J., Kim G.H., 2007. Repellent Efficacy of

caraway and grape fruit oils for Sitophilusorysae (Coleoptera : curculionidae), J. Asia-

Pacific. Entomol., 10(3): 263-267

204. Yuji O., Bat-Hen B.D., Yigal C., 2006. Control of Meloidogyne javanica by

Formulations of Inula viscosa Leaf Extracts. Journal of Nematology, 38(1):46–51.

205. Zandi-Sohani  N., Hojjati M., Carbonell-Barrachina Á.A., 2012.  Bioactivity  of

Lantana camara L. Essential Oil Against Callosobruchus maculates (Fabricius).

Chilean Journal Of Agricultural Researh, 72(4): 502-506

206. Zeggwagh N.A., Ouahidi M.L., Lemhadri A., Eddouks M., 2006. Study of

hypoglycaemic and hypolipidemic effects of Inula viscosa L. aqueous extract in normal

and diabetic rats. Journal of Ethnopharmacology, 108: 223–227

207. Zekri N., Sabri H., Khannouchi S., El Belghiti M.A., Zair T., 2013. Phytochemical

study and fumigant toxicity of Mentha suaveolens Ehrh essential oil from Morocco

against adults of S. oryzae (L.). Australian Journal of Basic and Applied Sciences,

7(14): 599-606.

208. Zoubiri S., Baaliouamer A., 2010. Essential oil composition of Coriandrum sativum

seed cultivated in Algeria as food grains protectant. Food Chemistry, 122 : 1226–1228

209. Zoubiri S., Baaliouamer A., 2011. Chemical composition and insecticidal properties

of some aromatic herbs essential oils from Algeria. Food Chemistry, 129 : 179–18





I

01 :

- Kordali et al., 2006
- Dancewicz et Gabrys,
2008
- Barbosa et al., 2011
- Jõgar et al., 2006

Astéracées Chadjret Meriem Artemisia absinthium L.

- Bouchikhi et al., 2010 Astéracées Chih Artemisia herba alba Asso

- Masotti et al., 2012 Astéracées T’dgoufte Artemisia campestris L.

- Lee et al., 2001
- Shonouda, 2008
- Haouas et al., 2008

Astéracées Baboundj Labgar Chrysanthemum
coromarium L.

- Bouayad et al., 2013 Astéracées Meraret lehneche Erythraea centaurium (L.)
Pers.

- Yuji et al., 2006 Astéracées Magramène Inula viscosa (L.)Ait.

- Rashid et al., 2000 Astéracées Hendaba Launaea nudicaulis (L.)
Hook F.

- Asgar, 2011
-Hanuman Tharaya et al.,
2010
- Rahman et Talukder, 2006

Astéraceae Zaafrane Carthamus tinctorius L.

- Mansour et al., 2011
- El Kamali, 2009

Astéracées Tifef Sonchus oleraceus L.

- Pascual-Villalobos et
Robledo,1998

Lamiacées Chendgoura Ajuga iva L.

- Salama et al., 2012 Lamiacées Merriout Marrubium vulgare L.

- Shooshtari et al., 2013 Lamiacées Timrzizioui,
Rich N’hal

Melissa officinalis L.

- Pavlidou et al., 2004
- Aziz et Abbass, 2010

Lamiacées Fliou Mentha pulegium L.

- Clemente et al., 2003
- Kostyukovsky et al., 2002
-Aziz et Abbass, 2010

Lamiacées Timeguene Es Sif Mentha rotundifolia L.

- Raja et al., 2001 Lamiacées Naana Mentha spicata L. em
Huds

- Murugan et al., 2007
- Prejwltta et al., 2012
- Aarthi et Murugan, 2010

Lamiacées H’begue Ocimum basilicum L.



II

- Bouchikhi et al., 2011
- Khalfi et al., 2008

Lamiacées Zaatar Origanum glandulosum
Desf.

- Shooshtari et al., 2013
- Clemente et al., 2003
- Miresmailli et al., 2006

Lamiacées Iklil Rosmarinus officinalis L.

- Ateyyat et al., 2012
- Choi et al., 2003
- Popovi  et al., 2006

Lamiacées S’ouak N’bi Salvia officinalis L.

- Jafarbeigi et al., 2012
- Amiri et al., 2013
- Heydarzade et Moravvej,
2012

Lamiacées Khayata Teucrium polium L.

- Clemente et al., 2003
- Ateyyat et al., 2012
- Jafarbeigi et al., 2012

Apiacées Zaafrane Thymus vulgaris L.

- Chaubey, 2007
- Charoensak et al., 2007

Apiacées Ch’bete Anethum graveolens L.

- Tuetun et al., 2005
- Pitasawat et al., 2007

Apiacées K’rafesse Apium graveolens L.

- Choi et al., 2003
- Pitasawat et al., 2007
- Asgar, 2011

Apiacées Kar’ouia Carum carvi L.

- Khani et Rahdari, 2012
- Zoubiri et Baaliouamer,
2010

Apiacées Kesber Coriandrum sativum L.

- Someshwar et Goutam,
2011

Apiacées Kemoune Cuminum cyminum L.

- Peyrovi et al., 2011 Apiacées Hentit Ferula assa-foetida Regel.

- Ateyyat et al., 2009 Apiacées Habet h’laoua Pimpinella anisum L.

- Heydarzade et Moravvej,
2012
- Pitasawat et al., 2007
- Zoubiri et Baaliouamer,
2011
- Inder et Aarti, 2012

Apiacées Besbesse Foeniculum vulgare
(Mill.) Gaertn.

-Ateyyat et al., 2009 Fabacées R’tem Retama retam Webb

- Pemonge et al., 1997 Faacéebs  Halba Trigonella fenum-
graecum L.

- Nadeem et al., 2012
- Abdul Rahuman et al.,
2008
- Torkey et al., 2009

Cucurbitacées El henthalle Citrullus colocynthis
Schrad

- Abdul Rahuman et
Venkatesan, 2008

Cucurbitacées K’yar Cucumis sativus L.

- Pala et Pathipati, 2010 Cucurbitacées El Karà Cucurbita maxima Duch



III

- Auger et al., 2002
- Korczy ski et Ku mi ski,
2009

Liliacées B’ssel Allium cepa L.

- Dancewicz et Gabrys,
2008
- Shooshtari et al., 2013

Liliacées Thoume Allium sativum L.

- Ben Hamouda et al., 2016
- Civelek et çolak, 2008

Liliacées Bessaila Urginea maritima (L.)
Baker

- Hany, 2013 Brassicacées   Left Brassica rapa L.

- Shooshtari et al., 2013
- Regnault-Roger et al.,
1993

Myrtacées Kalatouse ;
Kafour

Eucalyptus globulus L.

- Benchouikh et al., 2016
- Ileke et al., 2014
- Jairoce et al., 2016
- Ahmed Khan et al., 2014

Myrtacées Tib   Syzygium aromaticum L.

- Tayoub et al., 2012
- Khani et Basavand, 2012

Myrtacées Chelmou ; Rihane Myrtus communis L.

-Athanassiou et al., 2013 Cupressacées Tagga Juniperus oxycedrus L.

- Yang  et al., 2004 Cupressacées  Saroual Cupressus  sempervirens
L.

- Mediouni-Ben Jemâa et
al., 2012
- Mediouni-Ben Jemâa et
al., 2011
- Tayoub et al., 2012

Lauracées Rand Laurus nobilis L.

- Benchouikh et al., 2016
- Hany, 2013

Lauracées Karfà Cinnamomum zeylanicum
Ness

- Ben Hamouda et al., 2016
- Hashim Mohammad, 2012 Oléacées Zeboudj

Olea europea
L.var.Oleaster DC

- Shooshtari et al., 2013
- Regnault-Roger et al.,
1993

Rutacées Karesse;
laymoune

Citrus limonum Risso

- Benayad, 2008 Thymelaeacées Lazaaz Daphne gnidium L.

- Madaci et al., 2008 Apocynacées Llili, Defla Nerium oleander L.

- Al-Jabr, 2006 Rosacées Louz el mèr Prunus amygdalus var
amara

- Aref, 2009
- Shifa vanmathi et al.,
2010

Poacées N’jem Cynodon dactylon (L.)

- Lamnaouer et al., 1995
- Ul-Hasan et al., 2012
- Ahmed Khan et al., 2014

Renonculacées  Sinoudj Nigella sativa L.

- Elumalai et al., 2010 Zingiberacées  Zengbil Zingiber officinale Rosc.



IV

-Ladhari et al., 2013
- Njeh et al., 2015

Capparidacées Kabar Capparis spinosa L.

- Ateyyat et Abu-Darwish,
2009

Rhamnacées  M'liles Rhamnus alaternus sub
sp. myrtifolia

- Korczynski et Kuzminski,
2007

Papavéracées Kbabouche   Papaver rhoeas L.

- Paiva et al., 2012 Cactacées Hendi Opuntia ficus-indica L.
Mill

- Nawaz et al., 2011 Linacées Ketane Linum usitatissimum L.

-Jovanovic et al., 2007 Urticacées El horeigue Urtica dioica L.

-Bachrouch et al., 2010 Anacardiacées Dharou Pistacia lentiscus L.

- Bouayad et al., 2013
- Javed et al., 2010

Zygophyllacées Harmal Peganum harmala L.



V

02:)Probits( )logarithme(

03:)Probits ( )logarithme(

y = 2,258x + 2,180
R² = 0,663

0

1

2

3

4

5

6

7

0 0,5 1 1,5 2

Pr
ob

it

Temp

y = 0,888x - 0,168
R² = 0,987

-1

0

1

2

3

4

5

6

7

8

0 2 4 6 8 10

Pr
ob

it

dose



VI

04  :R. dominica

M. rotundifolia

05  :R. dominica

M. rotundifolia
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