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Abstract

the inventory of the aphid fauna and their natural enemies were identified on a culture of solanum
tuberosum, Spunta variety at SAGRODEYV station. The results showed that M.persicae, M.euphordiae,
and A.gossypii. were the menacing aphids on potatoes field. The fluctuation of population revealed
that M.persicae was the most important devastating on potatoes and the coocinellidae affect their
population dynamics. Monitoring the evolution of the winged population of aphids using yellow traps,
showed a specific richness of 19 species during three years 2013-2015. Quantitative analysis revealed
the predominance of M.persicae, Acyrthosiphum pisum and A.gossypii. The species found on potato
showed two period of actity: Spring and summer.

The use of chemical pesticides spread all over the world to control pests but they have deleterious
effects on environment and led to the appearance of resistance, hence there is need to replace them
with some safe alternatives such as biopesticides. Five extracts from algerian medicinal plants were
used. Essential oils from Juniperus phoenicea, Rosmarinus officinalis, Mentha pulegium, Lavandula
stoechas and Pinus sylvestris were evaluated under laboratory conditions for their insecticidal effect
against two dangerous aphids M.persicae and A.gossypii at three concentrations. An increase in the
mortality was obtained by increasing the exposure time and concentrations for R.officinalis and
J.phoeniceae. On the other hand those oils showed significant mortality on A.gossypii , especially
J.phoenicia and M.pulegium wich were as toxic as Actara insecticide did.The use of e. oils from those
plants is proving to be an alternative approach for the protection of potatoes from aphids as
biopesticide in pest management.

Key word: Diversity, potato aphids, Biological control, Biopesticide, essential oils, A.gossypii,
M.persicae.



Résumé

I'inventaire de la faune de pucerons et de leurs ennemis naturels a été identifié sur une culture de
pomme de terre Solanum tuberosum variété Spunta a la station SAGRODEV. Les résultats ont montré
gue M.persicae, M. euphordiae et A. gossypii. étaient les pucerons les plus menacants. Les fluctuations
des populations sur pomme de terre ont révélé que M.persicae était la plus dévastatrice et que les
coocinellidés affectaient la dynamique de leur population. Le suivi de I'évolution des populations de
pucerons ailés a l'aide de pieges jaunes a révélé une richesse spécifique de 19 espéces au cours des
trois années 2013-2015. Une analyse quantitative a montré la prédominance de M. persicae,
Acyrthosiphum pisum et A. gossypii. Les espéce trouvées sur la pomme de terre ont présenté deux
périodes d'activité : pringtaniere et éstivale .

L'utilisation de pesticides chimiques répandus dans le monde entier pour lutter contre les organismes
nuisibles ont des effets néfastes sur I'environnement et ont conduit a l'apparition de résistances. Il est
donc nécessaire de les remplacer par des alternatives sires telles que les biopesticides. Cing extraits de
plantes médicinales algériennes ont été utilisés. Les huiles essentielles de Juniperus phoenicea,
Rosmarinus officinalis, Mentha pulegium, Lavandula stoechas et Pinus sylvestris ont été évaluées en
laboratoire pour leur effet insecticide contre deux dangereux pucerons, M.persicae et A.gossypii, a
trois concentrations. Une augmentation de la mortalité a été obtenue en augmentant la durée
d'exposition et les concentrations de R.officinalis et de J.phoeniceae. D'autre part, ces huiles ont
montré une mortalité significative sur  A. gossypii, en particulier J.phoenicia et M.pulegium, qui
étaient aussi toxiques que l'insecticide Actara. L'utilisation d’huiles essentielles de ces plantes se
révelent étre une approche alternative pour la protection des pommes de terre contre les pucerons en
tant que biopesticide dans la lutte integrée.

Mots clés : Diversité, Pucerons Pomme de terre, Lutte Biologique, Biopesticide, essential oils,
A.gossypii, M.persicae.
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Régne : Plantae

Embranchement : Spermaphytes
Sous embranchement : Angiospermes
Classe : Magniolopsida

Ordre : Lamiales

Famille : Lamiaceae
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Genre : Rosmarinus
Espéce : Rosmarinus officinalis (2010<Boitineau)
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Regne: Plantae

Sous régne: plantes vasculaires
Embranchement: Phanérogames (Spermaphytes)
Sous embranchement: Angiospermes

Classe: Eudicots (Dicotylédones)

Sous classe: Asterides(Dialypétales)

Ordre: Lamiales (Labiales)

Famille: Lamiaceées

Genre : Lavandula

Espéce : Lavandula stoechas
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Régne : Plantae

Embranchement : Spermaphytes
Sous embranchement : Angiospermes
Classe : Magniolopsida

Ordre : Lamiales

Famille : Lamiaceae

Genre : Mentha

Espéce : Mentha pulegium ( 2006 <Naczis Tucker)
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Shannon-Weaver ss -

el ) Sl Y) cpe 3al LY Laladial o 53l @l yise aal ge Shannon-Weaver delee s
138 (2007 <Bouzillé ¢« 1995 «Barbault) < sl i 8 o 30 Ll 3 35l 5 (S) o 5l
Al e g 58 IS 21 230 slean] DA (e padidy il

.1949 4i Schannon-Weaver J# (s cma g Al (HY) g sl 50 Aalas cava g

S ni
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i=1 N

Al /S Bas g ¢ sl e il
ST e il S Le U350 jiigall 138 dad cilS La S
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Ofhaia o Cpaadine 8 33 sall £ 1591 o Jalall 4l Aa 5o el Jaccard sdise g
8 (e iy Al Adlas s 5 i) s 51 (2003 <Ramade) s (2000 «<Schowalter)

.(1908) Jaccard
c s dua
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Ol WIS 84S i) S saal sidll &\jﬂ\ 2e ¢
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Laslac] s 3 SAN d5L)
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8353 sall (el il jarivae (g Ghadll ol gadad) (e g AL pmd ¥ all Lad 5 Gall o 58 e o
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JSE e F Al e @l periise (e 33 salall Akl el sl 4y 5380 ) sally SIS 3 Lgilanl
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Gla sall (e 45 A 2ie Y Aphidius colemani sl el Juall (e 4 (5 saiall
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5 oA caialily dalaial) A oSl 5 481 N Jal gl lly ) aliay (Sl 5 4 i) dala
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138 | aseie dalse il i Al (2007 «Garreta) s sl U Alaiaall 4Ll @l il
Ao gena Lt Janin Ay jlaill Lalill (o asenl 5 458 2083 48l - g 3 pailad Cy) IS
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Gaball ) ol LS i) ghall (e 8 pdia 20 i Ll Ji i A8 )5 Galall (& gy ¢ Ay gl
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il sl oy LeS Aol 72 5 48 ¢ 24 2m sl 50 S 8 Al il s Sy gkl (46
Lipe Ll W jladiad 58 5 leda )l dad ¥ s pda IS 5 Al G pdiadl a8V Sl Aol
S oAl Lials de piia sl LAl ) 4 shall sl by Ciaand (2010 <Al s Salari)
gl Jare o s sl Gl momaal &3 (2012¢0us 220) 95 A8 (5 siase 2ic dyal
il 38 (1925)Abbott daa alasiuly

Aphidius colemani Jikiall e g3l jLas) -2-8-5

5 Jikiall e dyginall # Al (e Slaase e dadll gl odgd el 58 il pils leal o
< Aphidius colemani (Viereck) osall sa 5 Gl sall e ds plall Jidaiall GGG e
clibiall mail 5 Gual Gn e o liel ¢ (Hymenoptera: Braconidae) 4lile 5 45 ) aiiy
s 4 pal (1995 <El-Khawass s Van-steenis) & sall (w5 gl (e yildie e 3 55l
¢ gsslall (2 e 5x 100000588 die 5 3l Aldbae JSI il gl 23e 38 jea gl cadle Lghaan
CilSa) A sl aal @il Jakiidl) 13 e daadll Cogy 3l oda il 5 Allad apds Il
o lakial) g dadall elae ) e Gl 5 el AT e eliasll Lgaladial

e b JS 2 bl jhe a5 Alad) Gunliall (i g i Gladal Lial (i jall 13¢] pasiiu
) JS e Sl aae IS Jalatal) 43210 Galall ddla e Jusell (10 AL 40aS i

el Clua a3 @S (oMbl JAT 7 558 in Gl gall e da Al Jiliiall slael lua
Aldall (e 4ol 72 548 24 20 Cip 3l () 58 5L dlalaall ey Al Jabaiall ciladly
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Bl g pililh -6

£ suall dilaall Jlaxiuly dadaall gall g1l Ao il g paall -1-6
Arilae 35 120 Clad AN 5 Oy 4y seal) ddaaall 8 Apladl o) sl Sliad) Jlaxial ()
&) Gk (e el o L S35 40 ¢l ) 2015 5 2014 < 2013 AN Ol sl A
lal <35 LS ¢ (63ale) Lo 5 19 Cranm c0all o g1l 322 dmyy Comans ¢ A S jad
Macrosiphini s Aphidini :oslall e 5 Aphidinae 4lle <a3 5 <Aphididae
¢ 5Y1 e 222 ST Macrosiphini 4l <lie (2010 « Martinez-Torres s Ortiz-Rivas)
leabine 8 g1 oda JSE (6 Jsan) ¢) 5l 8 cly Aphidini - Al Ly cle 5 [] = &,
: Leiw = 5 (2007 <Eastop s Blakman) dsle cile 5 ) 3l s jlia 5 doaloail duaa <3 il
Aphis gossypii, Myzus persicae , Aphis fabae, Macrosiphum euphorbiae |,
e im e el (Aphis nasturtii , Acyrthosiphon pisum, Aulacorthum solani
s @l 5 gAY gl e e s (2007 <Bejan) Wl canal (U Gall g5l aal
o Aasally 5 pinall Ay 5l LAl aa) 55 G Waal 55 05 o oS )Y A AN <l gl
5 oAl Bl (e Lgida 38 #L ) S8 o dUatad) Jia 3l3laa (s AT e 5 e 2al 5 Ao
bl 5 el sl Glé (2015) Aroun < (2010 <Labrie) Wil Je cilee
Lo ¢ Al Jil sall Banatiall 35 5S0all &1 651 02gn Al Diaa ()5S il jall 8 a1 ) jall 4 0
3l Y1 G e gl e o LS 2] il il (e alae Ja 3 YU (e lae
Lal el liny cpdlll odadl a5 Jofll 25V (gl 5 g 5al) e (ad WL 5 (e ) el Laliay
(1984 «Eastop s Blackman) s_sha 5 Adida g g
Brault) <bu s ualb bl da 8 e 2 5 lage Do ting Gall Gl plia £ 535 (8 2 geall e
OLEBY) alle 812 gn g Jaal b Lgille 8 iiad 3 S0l ¢ ) Y G WS (2007 <0 AT
LDl padll de) ) Led e o Alhaia (8 Adaaall jlicl 4lial) Jualaa) conal Ol pda 4
48 (1992 «Barbault) dikiall <l yiall ¢ g6 ) lais g2 il oo sl & 5l o
(2012 «Gagui) Jaw siall Gyl el s M as iled gl calad AL @) bl
(ae 5l 35 510) £ 51 86l Al Le jlia die ¢ AN i) A Lgale Juaniiall gl jedas
35 (7d52) 2015 Slesi 155 2014 Gile 515 @ilS Linle 516 @led 2013 4o ¢
¢ sdls Sitobium avenae <Metopolophium dirhodum : &Y 2013 4 DA cule
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2015-2013 o el jall 3] 8 sallacadll Gl 153 KU peasll (6) Jsan

Ablad) caal | Tribu ALl | Espéces ol g g3l
Sous famille

Aphis craccivora (Koch, 1854)

Aphis fabae (Scopoli, 1763)

Aphis gossypii (Glover,1877)
Aphidinae Aphidini Aphis nasturtii (Kaltenbach, 1843)
Aphis sp

Rhopalosiphum maidis (Fitch, 1856)
Rhopalosiphum padi (Linnaeus, 1758)
Hyalopterus pruni ( Geoffroy, 1762)

Acyrthosiphon pisum (Harris, 1776)
Aulacorthum solani (Kaltenbach , 1843)
Brachycaudus cardui (Linnaeus,1758)
Brachycaudus helychrysi (Kaltenbach,1843)
Macrosiphini Brevicoryne brassicae (Linnaeus, 1758)
Hyperomyzus lactuacae (Linnaeus, 1758)
Macrosiphum euphorbiae (Thomas, 1878)
Macrosiphum rosae (Linnaeus, 1758)
Metopolophium dirhodum (Walker, 1849)
Myzus persicae( Sulzer, 1776)

Sitobium avenae Fabricius 1775

¢« Hyperomyzus lactuacae ¢'sY <ule 2014 4 Liw «Brachycaudus helychrysi
. Metopolophium dirhodum s Hyalopterus pruniBrachycaudus cardui
«Brachycaudus helychrysi Rhopalosiphum padi  &'s¥) e IS cule 2015 4w 8
ol (2007) Harrington s Van Emden i Sitobium avenae s Hyalopterus pruni
« Aphis fabae « Myzus persicae « :4 s e 53l 5 b Sl jda g1 o2a (e 4l
Aphis gossypii « Aphis craccivora Sitobium avenae < Acyrthosiphon pisum
.Rhopalosiphum maidis s Rhopalosiphum padi

2 e ST aas dlalladl (el el o al il g sl Cua e gl a2 iy 6 L 1)
s Laa Uallay (e (a9 ) 3 Jis A g le 53 12 Gl Eus ¢(2015) Benramdane
laa 5 0aalll (2002)AKkal s Laamari gl e sams (& 5 ¢ il jally (3 jall dakaie (8 (5 550
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B Ol i) (e L JS DA salanadl) Gall #1651 aa) 5545 )l6a 1(7) Jsaa

2015 | 2014 | 2013 Aninall Gall Syl 13
T + + Acyrthosiphum pisum (Harris, 1776)
T + + Aphis craccivora (Koch, 1854)
n + + Aphis fabae (Scopoli, 1763)
T + 0 Aphis gossypii (Glover,1877)
+ + + Aphis nasturtii (Kaltenbach, 1843)
T + + Aphis sp
T + + Aulacorthum solani (Kaltenbach , 1843)
n B + Brachycaudus cardui (Linnaeus,1758)
~ + B Brachycaudus helychrysi (Kaltenbach,1843)
+ + + Brevicoryne brassicae (Linnaeus, 1758)
+ - + Hyperomyzus lactucae (Linnaeus, 1758)
- B + Hyalopterus pruni ( Geoffroy, 1762)
T + + Macrosiphum euphorbiae (Thomas, 1878)
+ + + Macrosiphum rosae (Linnaeus, 1758)
+ B 3 Metopolophium dirhodum (Walker, 1849)
n + + Myzus persicae (Sulzer, 1776)
+ + + Rhopalosiphum maidis (Fitch, 1856)
- + + Rhopalosiphum padi (Linnaeus, 1758)
~ + B Sitobium avenae (Fabricius, 1775)
e - s+

& (2011)0s0A s Laamari @ gelaad samy a5 Cahan (e ddlide Laluf i le 4339
- 2007 o le s 47 = @yl Al 5 gl Gl Ge gLl 5 lll ellasll ddlisa 3hlie
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2011 -2008 o sl Jelll 4 Lo i 46 X el 3l 5 daanlll WY & 2010
5 o8 sall Adlide Ay Ul sl caledi ¢ dlasa 12 Caaa il (12013 )osal 5 Laamari <
50 Js¥ Lo 5330 5 5ol (85 50 JsY Lede oyl o3 all (e Lo 5336 Caa ) Ll LS L)
¢ A3l (3hlia 8 Lald 3an) sie il 3aal) o) 61 adaae OF VI (L8 Jlad) a2l il B
8 S ddhiey Al lll A le 5325 o el ailaS s dBhaie (8 Gall 5 5 S 5 AlIia
(2011« Bakroune)

Sl A (gl ¢ Baall GlIXS § dul ol Led caad ) dadaiall ) dgs (g0 DAY 138 a8
s il LS ¢ syaadl dpe ) 50 clipdail) 5 il jlaall ) ol @) el 3l cadsall o a3l g
Y 8 placadl Cilipall (e 43S placa o (NG Adanall s3g1 3 ) seanall 5 Lgy Liad Al Al
LS Lelua Jin ol oAl glal G Lilea 5 glal) Gany (8 GLRY) Cliass o) a5 jinall
o3¢ Dlaall (SN Jlexina) o LS oAl plaal & clipall (e (ol ) ALYl (L8 )
oI Le 138 e g g WS 1uS 15l Al 6 o oS 3 laall el caling e pliadll dlasdll
s i e landl | Sl g @) Jleaind) Gl Cus ¢ (1995) Brasile s Pointereau
Gs oAl s Abdelguerfi co 5 138 35S gl sl liid) oy 5 i) Gilise e iy
Adinall Al Bl g¥) alide 8 (alliill sad anh sl B s lyed) g sl o (2009)
OB asanll oy ol sl g sl Al ()58 5 S ) Al sda e 2 Y il
Sl & il ¢ ool 3 jpaall dpa gl Y pailiadlly dBle Al i pdad) o3¢ (o sl sl ¢ sl
b s AT dga e (1983¢ Bassino) wiball sl (s g 51 IS palall 213 (acaddl)
Clanaall CESAN Jleaty) oAbl Jass gl 4% jliay & guill Juli Zglalall shliall 8 el )3l das )
(1989) Silvy s Riba ¢ .l &l pdal oo sl sl o siill soanall Jal gall (o Liasl o8 Ll
Gy Gagan ) ol ldY) dadlSa el il 5 (Monocultures) sy cilel 30 ¢l
aaall Cag hll B caelaiul U g 6 6 sm Lad G Y G 5 dapdal) 8 duld 5 ALl
Sl 138 55 A G il 8 2 smg et oy S Al sl s i o (50 128
Dl pdall JLEEI 58 558 (A S Gl st Gigas ) Wais g0

Al &) i pal) any Jlantialy (> gl sl £ 5500 a1 -1-6

ABDEN @ gl YA Cyall ciladanal dgandl) 3 360 g ASH ¢ AN -

SIS 2l gl 38 2013 DA Claiad) alae Y Al 385l 5 I ol A apEl Al -
g sl A A 5 5 el & Ualhadl (e <l jda o jeday 5 3 pda 580 sallacaall <l yiall
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~ M.euphorbiae & %12.58 dsis A, gossypii el «%17.75 deuiy 3L M.persicae
GG o) ) Ay 968,62 Asaiy Apisum & 9.82 = H. lactucae S dLayL % 12.06
(19 d83) 50U Camm aal 68 5 daadl 81 asalaa

SSY) 58 M.persicae g sl oS LS 6 yda 612 )8 5 e 5y dllia <l 2014 S -
M.euphorbiae s A.gossypii ¢ JS &5 % 11.76 dauis A.pisum 4dls <% 21.40 Aoy 1aa) 53
(20 JS3) Lo sac ALB maalae ClSE 1Y) A8 (9 Ui ) sl e 96 8,66 5 9.31 sy

Jaw Cun pdin 597 o <% LIS nxe 5535 (10d523) 2015 IA (all il pia Cilaas -
= Apisum & 9% 15.41 ey A.gossypii & sl W ¢ 95 19.43 4as M.persicae g i
sl JAe06 7.20 5 9.41 5 sl Lailis M. euphorbiae s A.fabae g)sY! .%13.56
<H.pruni «M.dirhodum 4ala ¢ s AY) glea¥h &l ddmia Gl malad) 4y

(21 Js&) B.cardui s B.helychrysi

el a8 a8 ¢ (22 JSE) 5 (11ds2) A @l gand) JMA < pdall el apaill dully W -
Jiai Ll 2S5l <l pdall s g 53 5 Bes e Ja i) 1 daiae 3 ,8a 1789 L JlaaY)
ST Gl ) 8 2014 Lo o SIS jeday Uallad) (g 5l 2l 8 daidall JOU dasay 40K
s daad ST IS G ) e Lo grie ¢ Al oo ST F AN e Jas LS o pdall e 2
¢ i OO Lol L pae & i liil) cilS o1 (23 JS3) 2014 52013 b e 2015
LS ) patone S A Hall Ads je SO ) pladl oda balis g aal 8 18 o)Al dga (s dea (e 18
350 by Lee 50 8 Ll (a5 e 5 dally Aala (e il 4 3allaaall cf pdiall alixa o
(2007 «Simon) blu ¥ ¢ 5l caling 556 5 S Casill dpald Lgpdand ) 328aall Lgiloa

350 o 2lact cualy a1l <l pdall gl 6l ST Jle Al g8 F sl e O il (Say WS
3 222 o gabad) ey Lo siie ol jdall & sene (0 06 19.56 Crdy i 35 Sllhy e 53 yda
i) ) ) ST Jiad ¢ 0611 A 53 8a 203 sdlae] cualy (g3 Y L (e & 9612 daniy
Ay o) )3 Jralaall 4auilly 5 juladll o1 V) aal e a3 (a5 ¢ i EDAN JMA dasdlly
Alal) Qo) gl Badeia 5 dpa s il Goal pad AN (el il pia aaf e Ll 3 ke

%18.60 4issi izl Sy i) ) dihaie A 5 o) i Uallay Jia (8 40 & 5all e JS
i Ualladll 5 ool (e JSG LS 00f 14,60 Aty AS5030 Ogad) 5 Uallaall (e ey els o
%70 = ¢ 520 (e deid Gy cpall B cpa A (2015 « Benramdane ) % 9.25 sl Al

60



(e % 50.1 daws goadad) (e JSE WS (2011 <Lopes) gedasll (1o 40Ul Aa il g 5 gandll (1
(2011 <Bakroune) dxesall e )3l 3 Jild Jaa 85 S dahie i) 5V & sana

2013 L A Gaell 33 6l) 5 el Ol plia o153 200 alae 1 1(8) Jsan

Pi daudl) 5 8 6l | &l piall slac] dninall Gall @il s g 53l
0

8./602 50 Acyrthosiphon pisum (Harris, 1776)
3.79 22 Aphis craccivora (Koch, 1854)
5.86 34 Aphis fabae (Scopoli, 1763)
12.58 73 Aphis gossypii (Glover,1877)
3.44 20 Aphis nasturtii (Kaltenbach, 1843)
2.93 17 Aphis sp
417 28 Aulacorthum solani (Kaltenbach , 1843)
4.82 13 Brachycaudus cardui (Linnaeus,1758)
2.06 12 Brevicoryne brassicae (Linnaeus, 1758)
9.82 57 Hyperomyzus lactucae (Linnaeus, 1758)
0.68 4 Hyalopterus pruni ( Geoffroy, 1762)
12.06 70 Macrosiphum euphorbiae (Thomas, 1878)
3.79 22 Macrosiphum rosae (Linnaeus, 1758)
17.75 103 Myzus persicae (Sulzer, 1776)
7.24 42 Rhopalosiphum maidis (Fitch, 1856)
2.24 13 Rhopalosiphum padi (Linnaeus, 1758)
100 580 & s—azall
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2013 4 Ac.pi

Ap. Fa
6%

Ap.go
13%

Ap.na
3%

Ap sp

3%

Br. ca\_Au. so
5%

Ap. cr: Aphis craccivora/Ap. fa: Aphis fabae/Ap. go: Aphis gossypii/Ap.sp:Aphis sp/Ap.na:
Aphis nastutii/Ac.pi:Acyrthosiphon pisum/ Au.so ‘Aulacorthum solani/Br.br: Brevicoryne
brassicae/Br.he: Brachycaudus helychrysi Hy.la: Hyperomyzus lactucae Hy.pr:
Hyalopterus pruni /Ma.eu:Macrosiphum euphorbiae Ma.ro: Macrosiphum rosae /My.pe:

Myzus persicae/Rh. ma ‘Rhopalosiphum maidis /Rh.pa: Rhopalosiphum padi

2013 P solaeadl cilaiaa) o158 Gyl 535 :(19)J<s
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2014 4w A Ll 553611 g el O jdia o155 40N MaeY) (9) Jsaa

Pl 3 8 l) dac Aninall Gall @l e ¢ 53l
% R PWEN
11.76 72 Acyrthosiphon pisum (Harris, 1776)
5.06 31 Aphis craccivora (Koch, 1854)
7.67 47 Aphis fabae (Scopoli, 1763)
9.31 57 Aphis gossypii (Glover,1877)
4.73 29 Aphis nasturtii (Kaltenbach, 1843)
3.75 23 | Aphis 2?2
6.20 38 Aulacorthum solani (Kaltenbach , 1843)
1.79 11 Brachycaudus helychrysi (Kaltenbach,1843)
4.57 28 Brevicoryne brassicae (Linnaeus, 1758)
3.43 21 Sitobium avenae Fabricius 1775
8.66 53 Macrosiphum euphorbiae (Thomas, 1878)
4.73 29 Macrosiphum rosae (Linnaeus, 1758)
21.40 131 Myzus persicae (Sulzer, 1776)
3.10 19 Rhopalosiphum maidis (Fitch, 1856)
3.75 23 Rhopalosiphum padi (Linnaeus, 1758)
100 612 & 3—anall
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calS dgel )30 Bla ) o LS aisi 3 (2007) Boukhris-Bouhachem s Wiyl & (1974)
A Ll e Gall i 5 e i

2014 4
Si. av . Ap. cr
Rh.pa 3% Ac.pi g%

My.pe _
21%

Ma.ro
5%

Ma.eu
9%

Ap. cr: Aphis craccivora/Ap. fa: Aphis fabae/Ap. go: Aphis gossypii/Ap.sp: Aphis sp/
Ap.na: Aphis nastutii/Ac.pi: Acyrthosiphon pisum/ Au.so -Aulacorthum solani/Br.br:
Brevicoryne brassicae/Br.he: Brachycaudus helychrysi /Ma.eu:Macrosiphum euphorbiae

Ma.ro: Macrosiphum rosae /My.pe: Myzus persicae/Rh. ma :Rhopalosiphum maidis Rh.pa:

Rhopalosiphum padi/ Si. av : Sitobium avenae.

2014 P salaadl cilaiaa) g5 Gyl 585 :(20) J<G
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2015 Aiw IS il 530 5 all a1 8V LISH Slae Y1 1(110) Jsas

Alac

Pi dosill 53 4l Aninall Gall il e ¢ 53l
% <l sl

13.56 81 Acyrthosiphon pisum (Harris, 1776)
4.69 28 Aphis craccivora (Koch, 1854)
9.71 58 Aphis fabae (Scopoli, 1763)
15.41 92 Aphis gossypii (Glover,1877)
3.35 20 Aphis nasturtii (Kaltenbach, 1843)
2.01 12 | Aphissp
5.19 31 Aulacorthum solani (Kaltenbach,1843)
0.46 3 Brachycaudus cardui (Linnaeus,1758)
0.46 3 Metopolophium dirhodum (Walker, 1849)
4.37 28 Brevicoryne brassicae (Linnaeus, 1758)
2.34 14 Hyperomyzus lactucae (Linnaeus, 1758)
7.20 43 Macrosiphum euphorbiae (Thomas, 1878)
502 30 Macrosiphum rosae (Linnaeus, 1758)
19.43 116 | Myzus persicae (Sulzer, 1776)
6.36 38 Rhopalosiphum maidis (Fitch, 1856)
100 597 & y—anall
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Rh.ma 2015 4w

6% Me.di Ac.pi
1% 14% Ap. cr
My.pe 506
19%
0 Ap.fa
10%
Ma.ro
5%
Ap.go
Ma.eu 15%
7%
Br.br
Hy.la
2% 5% Br.ca Au.so Apsp 3%

1% 5% 2%

Ap. cr: Aphis craccivora/Ap. fa: Aphis fabae/Ap. go: Aphis gossypii/Ap.sp:Aphis sp/Ap.na:
Aphis nastutii/Ac.pi: Acyrthosiphon pisum/ Au.so ‘Aulacorthum solani/Br.br: Brevicoryne
brassicae/Br.ca: Brachycaudus cardui Hy.la: Hyperomyzus lactucae /Ma.eu:Macrosiphum
euphorbiae Ma.ro: Macrosiphum rosae /My.pe: Myzus persicae/Rh. ma :Rhopalosiphum

maidis /Me.di: Metopolophium dirhodum

2015 Pl sallaiad) cilaiaad) g 158 Lyl 56 2(21) IS
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AN ) sand) JA dpal) 5 80 5 cpall ¢ 15 A0S Slae Y1 1(11) Jsas

Pi il 5 a4l dac] dninall Gall @il a6 53l
% Gl ydall

11.34 203 Acyrthosiphon pisum (Harris, 1776)
4.52 81 Aphis craccivora (Koch, 1854)
7.76 139 Aphis fabae (Scopoli, 1763)
12.40 222 Aphis gossypii (Glover,1877)
3.85 69 Aphis nasturtii (Kaltenbach, 1843)
2.90 52 | Aphis ???
4.86 87 Aulacorthum solani (Kaltenbach , 1843)
0.89 16 Brachycaudus cardui (Linnaeus,1758)
0.61 11 Brachycaudus helychrysi (Kaltenbach,1843)
3.80 68 Brevicoryne brassicae (Linnaeus, 1758)
3.96 71 Hyperomyzus lactuacae (Linnaeus, 1758)
0.22 4 Hyalopterus pruni ( Geoffroy, 1762)
9.39 166 Macrosiphum euphorbiae (Thomas, 1878)
4.52 81 Macrosiphum rosae (Linnaeus, 1758)
19.56 350 Myzus persicae (Sulzer, 1776)
5.53 99 Rhopalosiphum maidis (Fitch, 1856)
2.01 36 Rhopalosiphum padi (Linnaeus, 1758)
0.16 3 Metopolophium dirhodum (Walker, 1849)
1.17 21 Sitobium avenae Fabricius 1775
100 1789 t}_.q;.d\
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(1_D) Simpsond ¢ s sS¥) ¢ oiil) jdiga g Lagll e o) (D) Simpson sise -
(1 _ D) 55891 g 5l 35 5 (D) Aiasel 5 pi5e Jlanivds Lo Juaalall il PIa (e
i e Jil 8 5 ¢ 0.09645 &l 2013 Ll Lol Diapel) yise dad Ol eda (12 Jsa)
2013 daw of (s 138 sl e 0.1103 50.1 Gla 3) ol jliie WS 5l 2015 52014
15 culS Laiy dle 5 16 il G ¢ all 15 Al gl (a1 1ol 5 e s ISY) oa
CAalidg o) gl culed g auie g Agabiine il DN Gl sl L gee KT il i) B e o
Tpelly ColS a1 138 A (6 ( Aaggd) d3al GuSlaall ) o sV sl el Al Gl
5 Aadipe al a5 ¢ (12 ) sl e 0.9 50.9035 @by 5 Gl )Eie 2014 5 2013 &l
2015 & Juliy J8 cilS 5 el danilly el 5 £ o8 3sas o JN a5l e A gy 2
g5l asm s OF V) € 2014 Ao 5 lie ) 5V o 202l (adi e 55 Lgdl a2 <0.8897 ialy
#1500 ST dpaal Jso Y « (B.cardui s M.dirhodum )_sésall & e ¥ Al 85500
0 sl O J i s Lo sae (S1,(2003 « Hilly s Grall) 330 1591 o 5585 5SY)

&Y Cua e die diadg g sl Cun (e Ay )l

Schannon-Weaver s -

oo ST Lagil ol iy Jiie Lea 52014 52013 i S 2,508 52.518 sis -0 sl e iy
Ll (ixy LS ¢ Lo g5 ST LS 2014 52013 Gl Of iy Lae 2,393 ailS il 2015 L
(12 Jsan) oind) G )l i e JSSde ) e CiilS g1 53Y)

Jaccard i -2

O clS il s e o) gl @oedal | o IS 40 4n ol W eaza gy 2 pdisall 8
52014 e on L clS il s Jollay 9 82,35 <l 3 2015 daw 5 2013 A
Jadti (V) e sanall (ligliia (lic sane @llid of T (13d528) % 66,66 <l 3 2015
(24 JS3)2015 52013 ol 2014 A 4L 2 458 de ganall 52015 52013 (i
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Al Dl pall Jlaniuly (oa ol sl @ 5380 s o(12)d s>

Al ol al) 2013 4 2014 4. 2015 4o
Taxa_S 16 15 15
Individuals 580 612 597
Dominance D 0,09645 0,1 0,1103
Simpson_1-D 0,9035 0,9 0,8897
Shannon_H 2,518 2,508 2,393

(S 5d5e)0all &) 5l aa) 55 Crua ol gl 4L A 3 1(13)d s

SSka ydse| 2013 Aadl] 2014 4l 201 545)
2013 4l 1 0,72222 0,82353
2014 4l 0,72222 1 0,66667
so1560] 02353 [NNNOI666M 1

£ £ £

0,98 1
0,96 1
0,94 1
0,921

0,94
0,88 1
0,86 1

0,84 1

Similarity Jaccard

0,82

0.8
0,78
0,76
0,74

0,724

0,74

...............................

(201552014 2013 ) L <l gindl aliall 3 \Sla i 5e 1(24) IS
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2S5 i 5e K10 184 52923.9 ¢ s 5 sl JDA 2221 5 2°17.4 50 sall Cila 3
% 65.8 el i) 4 ga )l cialy LS (26B JS) A jadal) Laliall daidle 2 a5 sl e
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Ul (1 3 ¢(5 Bl ) dafl e AU g sl (B el (A ) (sl sa 2 sl 0
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% 59- 47 O ¢ A e A & d Cua ¢ (2015)Benramdane 4ias s be g Liadilis oo )l
iy Gy Ualall el dpnailly J81 cilS 081 (g0 30 5 Dl Laa Uslaal) (g (piline (piina e
Ga OB (2011) oAl s Lopes w3l 3all (1l dahia 3 @lld 5 96 16.2 5 %14,9

s anssal) JSA Gppeall o sl il e 1 S0e ) peday & 5al) (g 5 eadal)

2014 /2013 AN angall MR call 488) pal) Amyidal) £lacY) pan -2-2-6
gl Clad 8 5 (g A8 el dpdall elacl) o el il b ASuali adii ol Ca el
<ld 48 sueall s Coccinella algerica blas auwll I3 48 gucdll ;a5 (14) Jeaadl A Aliaal)
Episyrphus balteatus s ¥l «bd  ((Aaia¥) <haee) Adonia variegata bl sl
e ) o) i) s (AaiaY) @lSul) Chrysoperla carnea oell auls (Aaiall )
il A iy 95 ba 62 5 38 &b daxi LT S Gua o) V) A o sl a Lae s
cilS il g 5 A sl e A variegata s C. algerica - % 56.88 5 %34.86

(30US5) 0 4 il 3 yiina e 5 ALt

Ol ) il 4880l dpradall elac V) aal dlae] 5 jeasi(14) Jsaa

3 a4l 2=l g Al 5 uinl) alilad) ag
% Al
34.86 38 Coccinella algerica
(Kovar 1977)
56.88| 62 | Hippodamia (Adonia) ‘L’l{)‘““'_ﬂ‘ Aaiad) et
variegata  (Goeze, 1777) Coccinellidae Coleoptera
3.66 4 Chrysoperla carnea Chrysopidae dany) il
(Stephans,1836) Nevroptera
458 5 Episyrphus balteatus( De Sla Yl Aaial) aals
Geer,1776) Syrphidae Diptera
100 109 & sanall
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Coccinella Episyrphus Chrysoperla

algerica balteatus carnea
35% % 4%

Hippodamia
variegata
57%
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ol sY) dlaie 8 i LS Al )5 Aahaia 8 il yidall pal cilia 5 (el gaalae alaii A aga 50 L
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Lavandula stoechas </ jall (sl <y 5l SLasSll a5l 2(25) Jsas

LS all RT (min) RI %
Tricyclene 11,8 909 0,23
a-Pinene 12,12 920 4,24
Camphene 12,64 937 3,70
B-Linalool 13,535 965 0,57
B-Myrcene 13,706 970 0,52
m-Cymene 15,008 1009 0,40
B-Terpinyl acetate 15,167 1014 1,78
Eucalyptol 15,313 1019 7,27
alpha-Ocimene 15,638 1029 0,46
Linalool oxide 16,639 1058 0,20
Fenchone 17,378 1079 23,84
B-Linalool 17,532 1083 16,79
Fenchyl alcohol 18,208 1101 0,38
allo-Ocimene 18,47 1109 0,66
Camphor 19,429 1138 14,52
7-Hexadecenal 19,815 1149 0,25
Borneol 20,084 1157 3,66
4-Terpineol 20,417 1166 0,47
Ascaridole epoxide 20,546 1170 0,36
a-Terpineol 20,836 1178 0,82
Dipentene diepoxide 21,081 1185 0,39
1,3,3- Trimethylbicyclo
[2.2.1]hept-2-yl acetate 21,822 1205 0,35
?27? 22,591 1229 0,13
Linalyl acetate 22,821 1236 13,34
lavandulyl acetate 23,903 1268 0,47
Bornyl acetate 24,087 1273 2,44
2,4-Decadienal 24,924 1296 0,78
Pinocarvyl acetate 25,338 1309 0,98
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(2015) us0al 5 Razik 5 (2008) Haghis Mahboubi sas s e ae (385 138 5 Lgaus DA
sl caly 5 Ll ) Y @alS Cus ccwhs (2011)0504) 5 Boukhebti 5 <oaall &
% 38.81

Mentha pulegium sl aiaill ol o5l SbasH s 5l 1(26) Jsaa

LS Hall RT (min) RI %
a-Pinene 12,107 919 0,84
m-Cymene 14,983 1008 0,39
Limonene 15,149 1014 0,94
Eucalyptol 15,3 1018 9,45
y-Terpinene 16,133 1044 0,18
Camphor 19,363 1136 0,48
Menthone 19,567 1142 0,49
p-Menthan-3-one 19,966 1154 2,63
p-Menthan-1-ol 20,362 1165 45,21
Isoneomenthol 20,66 1173 0,97
Pulegone Oxide 21,832 1205 0,60
Pulegone 22,697 1232 33,03
Piperitone 23,083 1244 0,33
Borneol, acetate 24,173 1275 3,58
Verbenone 26,011 1331 0,71
Caryophyllene 29,741 1447 0,18
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Rosmarinus officinalisdal) JiSY w30 el S Sl 1(27) Jsas

LS all RT (min) RI %
Tricyclene 11,82 0,302357 0,302357
a-Pinene 12,14 11,75672 11,75672
Camphene 12,65 4,53888 4,53888
B-Pinene 13,55 5,682365 5,682365
Sabinene 13,71 0,939204 0,939204
a-Phellandrene 14,36 0,185729 0,185729
y-Terpinene 14,57 0,182126 0,182126
a-Terpinene 14,75 0,54482 0,54482
p-Cymene 15,03 1,756316 1,756316
Eucalyptol 15,43 49,58103 49,58103
y-Terpinene 16,16 0,910009 0,910009
Terpinolene 17,22 0,386732 0,386732
B-Ocimene 17,44 0,394032 0,394032
Camphor 19,44 10,82897 10,82897
Borneol 20,09 3,418963 3,418963
a-Phellandrene 20,42 0,261598 0,261598
a-Terpineol 20,86 2,267104 2,267104
Bornyl acetate 24,08 0,74242 0,74242
alfa-Copaene 27,20 0,2355 0,2355
Caryophyllene 28,73 3,937875 3,937875
Humulene 29,78 0,401043 0,401043
y-Muurolene 30,33 0,22127 0,22127
Eﬁ::-yclosesquiphelIandrene 31,51 0,110424 0,110424
d-Cadinene 31,70 0,414509 0,414509
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(39) JSall Alten 30 e sila s S il (28 Js3a) (%7.98)

Ll Al 50 4 dad siall JShasl S il Gld (2002)Kopmann s Komenda e
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Pinus sylvestris_» siall (oulu¥) e 5l ALl oS 5l £(28) Jsaa

LSyl RT (min) RI %
a-Thujene 11,779 908 1,17
a-Pinene 12,075 918 26,76
B-Phellandrene 13,283 957 1,23
-Pinene 13,479 964 1,62
Nopinene 13,661 969 15,23
Cyclofenchene 14,513 994 0,90
m-Cymene 14,947 1007 3,26
Eucalyptol 15,247 1017 4,89
B-Ocimene 15,583 1027 0,74
Terpinolene 17,154 1073 1,66
B-Linalool 17,388 1079 7,98
Camphor 19,323 1135 1,48
Borneol 20,016 1155 0,99
4-terpineol 20,359 1165 2,44
p-Cymen-8-ol 20,526 1169 1,19
a-Terpineol 20,773 1176 0,59
Linalyl acetate 22,717 1233 4,18
Caryophyllene 28,659 1412 10,77
Humulene 29,713 1447 2,35
B-Phenylethyl isovalerate 30,518 1472 5,51
d-Cadinene 31,64 1508 0,45
Caryophyllene epoxide 33,683 1578 3,67
Humulene epoxide 34,429 1603 0,56
7-Hexadecenal 34,687 1612 0,37
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LS ) RT (min) RI %

a-Pinene 12,128 920 78,26
Camphene 12,604 936 0,81
B-Pinene 13,505 964 0,90
B-Pinene 13,681 970 1,69
a-Phellandrene 14,309 988 0,51
3-Carene 14,526 995 3,34
m-Cymene 14,977 1008 0,85
B-Phellandrene 15,197 1015 6,31
B-Linalool 17,406 1080 1,25
a-Terpineol acetate 26,066 1332 1,45
Caryophyllene 28,682 1413 0,74
Cedrelanol 30,235 1463 0,70
2-1sopropyl-5-methyl-9-

methylenebicyclo[4.4.0]dec-1- ene 30,553 1473 0,62
4-epi-cubedol 30,921 1485 1,10
6-Cadinene 31,67 1509 1,49
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Essential plant oils and their constituents have been previously proven to possess
potential insecticidal and repellent activity against many types of insects. The interest in
these essential oils is intensely increasing over time due to health and environmental
concerns of synthetic insecticides. The present study was conducted to determine the
insecticidal activity of essential oils from pine, Pinussylvestris; pennyroyal,
Menthapulegium; rosemary, Rosmarinusofficinalis; lavender, Lavandulastoechas; and
phoenician juniper, Juniperusphoenicea on the peach-potato aphid, Myzuspersicae.
Each oil extract was used at three concentrations, 1000, 10,000 and 100,000 ppm. Oils
were dissolved in 0.01 (v/v) dimethyl sulfoxide (DMSO) solution that was used as
negative control. Actara® (Thiamethoxam) insecticide was used as a positive control.

Sprays were conducted usingPotter Spray Tower (Burkard Scientific Ltd). Mortalities
were recorded after 24, 48 ad 72hr of treatment. Results revealed that none of the used
plant oil extracts at the three used concentrations was as toxic as Actara® However,
both Juniperusphoenicea and Rosmarinusofficinalis showed a mortality to aphids that
exceeded 50 %. More research is required to improve the efficacy of these oils to be
used as botanical insecticides.

© 2015 AENSI Publisher All rights reserved.
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INTRODUCTION

Aphids are serious and most destructive insect pests on cultivated plants. They cause extensive damage to
crops all over the world. Contamination of vegetables by aphids sometimes presents quarantine problems [26].
Aphids cause direct and indirect damage to infested plants because of their role in virus transmission, which can
cause several losses especially in favorable condition [2].Mysuspersicae, which is known as peach-potato
aphid is the most common aphid infesting about 100 plants species [10] and has also a secondary hosts in over
40 different plant families including many important agricultural plants [4, 19]. It has been identified as a major
pest of vegetables and potatoes in Algeria and throughout the world due to its ability to transmit viruses. It has
been considered as the most important aphid vector of potato viruses [3, 18, 22].

The conventional method used to combat the devastating effects of aphids and pests is the application of
chemical insecticides. An alternative method to control aphids is the use of natural pesticides known as
biopesticides based on plant extracts. Their usefulness in the control of aphids has been reported and elucidated
[11, 20]. Essential oils are described as a complex mixture of natural substances. These high bioactive
compounds can be used as effective insecticides [1, 24]. Essential oils showed good potential activity to control
insects and having effectiveness by fumigation, topical application, antifeedant and repellent properties [9].
They are also safe to the user, environment friendly andcauselittle mammalian toxicity [14].

Recent investigations in several countries demonstrated how various essential oils were efficient against
aphids [15, 21, 24] and can significantly reduce their reproduction potential [13]. The essential oil obtained from
Tagetesminuta has reduced significantly the reproduction potential of M.persicae, Acyrtosiphumpisum and
Aulacorthumsolani [27]. Hori [10, 12] reported that M. persicae was influenced by odors of rosemary oil and
had effects on alighting behavior, and then it may be possible to control aphids with repellents and other ways.
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Technology, Al-Balga’ Applied University, Al-Salt 19117, Jordan.
E-mail: ateyyat@bau.edu.jo



http://www.burkardscientific.co.uk/agronomics/spray_tower.htm

90 Sakina Hakimi et al, 2015
Advances in Environmental Biology, 9(2) January 2015, Pages: 89-94

Also, Digilio et al. [6] showed aphidicial activity of vapors of essential oils extracted from several
Mediterranean plants against Acyrthosiphumpisumand M. persicae.

Biopesticides based on essential oils have more characteristics of interest, being very little residual. The
purpose of this study is therefore to evaluate the aphidicial activity of five essential oils extracted from Algerian
medicinal plants against the most important aphid vector of plant viruses throughout the world, M. persicae [3].

MATERIAL AND METHODS
Aphid source:
The laboratory colonies of M. persicae were started with aphids collected from fresh leaves derived from a
stock culture maintained at laboratory conditions; at 23 °C, photoperiod 11/13 hrs and 60% relative humidity.

Essential oil extraction:

Oils were extracted fromaerial parts of five medicinal plants: Rosmarinusofficinalis, Lavandulastoechas,
Menthapulegium, Juniperusphoenicea and Pinus sylvestris by distillation using a Clevenger-type. Oils were
stored in appropriate conditions. Those plants were reputed to perform important biological functions as
conventional medicines, and then they become more widely available in the entire world for treating ailments
(17, 8).

Experiments were carried at the laboratory of Plant Production and Protection Department at Al-Balqa,
Applied University, Jordan, to evaluate the efficacy of those extracts against peach-potato aphid. Three
concentrations (100, 1000, and 10000 ppm) of each extract were prepared by dissolving the oil extract in 0.01
(v/v) dimethyl sulfoxide (DMSO) solution.

DMSO and Actara® (Thiamethoxam) were used as negative and positive controls, respectively.
Apterousvirginoparae were carefully placed on the lower surface of host plant leaves inside 9-cm petri dishes.
Sprays made using with Potter Spray Tower (Burkard Scientific Ltd). Each treatment was replicated 5 times.
Mortalities were recorded after 24 h, 48 h and72 hrs. Because mortality in the negative control treatment
exceeded 20 % after 72 hrs, only data obtained after 24 and 48 hrs were considered.

Statistical analysis:
Arcsine-transformed percentage data were subjected to a one-way ANOVA, followed by a Least Significant
Differences test at 95 % confidence level (SAS Institute, 2012).

Results:

Even though that the five used oils showed significant mortality to the aphid at a concentration of 1000 ppm
compared with the negative control, DMSO solution, but none of them was as toxic as Actara insecticide did
after 24 and 48 hr of treatment (Table 1). The extracted oil of Rosmarinusofficinalis resulted in a mortality
above 50 % of the aphid that was (52.75) after 48 hr of treatment but it had no significant differences with
Pinussylvestris (39.25) and Juniperusphoenicea (38.00).

When extracted oils used at a concentration of 10,000 ppm, both Lavandulastoechas and Menthapulegium
showed no significant differences with control after 24hr of treatment (Table 2). But Menthapulegium showed
significnt differences with control after 48 hr (Table 2). The extracted oil of both Rosmarinusofficinalis (55.50)
and Juniperusphoenicea (57.50) resulted in a mortality above 50 % of the aphid after 48 hr of treatment but
none of them was as toxic as Actara insecticide did(90.00).

Table 1: Percentage mortality of Myzuspersicae exposed to different plant oil extracts of Algerian medicinal plants at a concentrations of

1000 ppm.
% Mortality of M. persicaeat a concentration of 1000 ppm+SE
Medicinal plant extract After 24 hr After 48 hr

Rosmarinusofficinalis 25.12°+ 6.58 52.75°+5.71
(26.13) (46.38)

Pinussylvestris 15.87%+ 2.97 39.25"+ 7.85
(22.63) (38.25)

Lavandulastoechas 7.87°%3.22 16.87%+ 5.80
(11.62) (19.12)

Menthapulegium 10.37™+ 3.39 21.87%+5.15
(15.75) (25.63)

Juniperusphoenicea 17.12°+2.98 38.00"+ 5.79
(24.13) (37.88)

DMSO solution 10.12"+ 2.66 16.50%+ 3.19
(15.88) (22.25)

Actara 60.25°+ 7.22 90.62°+ 3.34
(51.00) (76.25)

*Means within parentheses are angular transformed percents.
#Means within columns with the same letter are not significantlydifferent using LSD at 95% confidenceLevel.
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Table 2: Percentage mortality of Myzuspersicae exposed to different plant oil extracts of Algerian medicinal plants at a concentrations of

10,000 ppm.
% Mortality of M. persicaeat a concentration of 10,000 ppm+SE
Medicinal plant extract After 24 hr After 48 hr

Rosmarinusofficinalis 31.62°+6.87 55.50° + 9.26
(32.00) (48.13)

Pinussylvestris 22.87™+ 1.99 38.87™+ 4.00
(28.38) (38.50)

Lavandulastoechas 13.75%+ 5.38 29.50+ 9.69
(16.88) (29.88)

Menthapulegium 11.25%+ 2.92 38.25™+ 6.58
(17.00) (37.63)

Juniperusphoenicea 32.37"+6.29 57.50"+ 9.01
(34.00) (50.00)

DMSO solution 8.50% 2.79 17.00% 4.00
(13.38) (21.38)

Actara 60.25°+ 7.22 90.62°+ 3.34
(51.00) (76.25)

*Means within parentheses are angular transformed percents.

#Means within columns with the same letter are not significantlydifferent using LSD at 95% confidence level.

When the concentration of plant oils increased to 100,000 ppm, none of them showed to be as toxic as
Actara insecticide after 24 and 48 hrs of treatment (Table 3). Both Juniperusphoenicea (63.12) and
Rosmarinusofficinalis (58.75) resulted in mortalities above 50 % after 48 hrs of treatment.

Table 3: Percentage mortality of Myzuspersicae exposed to different plant oil extracts of Algerian medicinal plants at a concentrations of

100,000 ppm.
% Mortality of M. persicaeat a concentration of 100,000 ppm+SE
Medicinal plant extract After 24 hr After 48 hr
Rosmarinusofficinalis 36.87%+ 10.27 58.75°+ 12.12
(36.32) (56.00)
Pinussylvestris 28.00™+ 5.05 54.00"+ 9.06
(29.88) (45.75)
Lavandulastoechas 12.62°+ 4.67 36.50°+ 10.92
(17.38) (38.00)
Menthapulegium 30.00°+ 10.56 44.37°+9.23
(34.00) (43.50)
Juniperusphoenicea 32.12°+ 7.39 63.12"+ 8.65
(33.50) (55.00)
DMSO solution 9.75°+ 2.07 17.00° 3.37
(16.75) (22.63
Actara 60.25%+ 7.22 90.62°+ 3.34
(51.00) (76.25)

*Means within parentheses are angular transformed percents.

#Means within columns with the same letter are not significantlydifferent using LSD at 95% confidence level.

Even both Juniperusphoenicea and Rosmarinusofficinalis showed mortalities more than 50 % to aphids,
but increasing the concentration of Juniperusphoeniceafrom 1000 ppm to 100,000 ppm resulted in valuable
increase in mortality of aphids (Fig. 1). On the other hand, Rosmarinusofficinalis showedmortality above 50%
using the three concentrations but the percent of mortality did not more than 6% by increasing the concentration
from 1000 ppm to 100,000 ppm (Fig. 1).

Discussion:

The toxicity of oil extracts of five Algerian plants known to have medicinal activity was investigated
against the peach-potato aphid, M. persicae as botanical insecticides. These plants are pine, Pinussylvestris;
pennyroyal, Menthapulegium; rosemary, Rosmarinusofficinalis; lavender, Lavandulastoechas; and phoenician
juniper, Juniperusphoenicea.

None of the oils at the used concentrations was as toxic as Actara insecticide did in reducing the
populations of beach-potato aphid. However, these oils showed variability in controlling the aphid. Both
Juniperusphoeniceaand Rosmarinusofficinalisresulted in mortalities to aphids that exceeded 50 % but they
showed no significant differences with the other oils particularly after 48 hrs of their spray at the highest
concentration. However, all used oils showed significant toxicity to aphids compared with the negative control
after 48 hrs of spraying. These results concord with results of other researchers on these plant oils such as Hori
[10, 11, 12] who reported that Rosemary oil exhibits a strong repellence and deterring gustatory and olfactory
sense (Antifeeding activity, setting inhibitory and toxicity) of M. persicae. In addition, Santana et al. [25]
demonstrated that R.officinalis oil caused a strong antifeedantactivity against M.persicae, while [5] results
revealed that none of plant derived essential oils products (including Rosemary) provide sufficient control of
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M.persicae. AlsoKatarzyna et al.[16] showed that Rosemary oil had a strongest deterrent effect on
Acyrthosiphumpisum but not on M. persicae. On the other hand, Romuald and Michal [23] elucidated that
Juniper oil mortality was very strong, amounted 100% on the aphid Aulacorthumsolani.
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Fig. 1: Mortality of M. persicaeexposed to different plant oil extracts of Algerian medicinal plants at three
different concentrations.

An increase in the mortality was obtained by increasing the exposure time. However, data obtained after 72
hr of exposure were not considered as mortality in the negative control treatment was more than 20 %. Pine,
Pennyroyal and Lavender oils showed low activity against M.persicae. The same results were reported by Cloyd
[5] and Hiromi et al.[9] for Lavender at laboratory conditions. Pennyroyal oil reduced longevity and fecundity
of M.pessicae [7].

The insecticidal activity of essential oils is varied and depends on the doses and exposure time. Perhaps,
this variation is related to the penetration and detoxification mechanisms of plant-derived substances. It can be
assumed that mortality was mainly due to the various active molecules containing in those oils and of a
synergism of all compounds.

The use of essential oils from Rosemary and Phoenician juniper is proving to be an alternative approach for
the protection of potatoes from aphids as biopesticide in pest management, especially for the green peach-potato
aphid, which is considered to be the most important vector of plant viruses throughout the world [3].This study
is a preliminary investigation in aphid control and more studies are needed to bioassy the activity of other
concentrations and each identified compounds against aphid species and other pests.
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