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Table 1- Characteristics of collected plantsfor essential oil extraction

Common name

Scientific name Used part of plant Family (in Persian)
Lavandula angustifolia Mill. Leaf Lamiaceae |33 g5 s
Artemisia absinthium L. Leaf Astraceae AN
Thymus vulgarisL. Leaf Lamiaceae ‘LS'.;L! Criiﬂ
Ziziphora clinopodioides Lam. Leaf Lamiacese TSk S sl
Melissa officinalisL. Leaf Lamiaceae RSN
Achillea wilhelmsii C.Koch Leaf Astraceae T35 05 Syl
Achillea millefolium L. Leaf Astracese e 8 Olsless
Artemisia dracunculusL. L eaf Astraceae ‘ 05 S
Petroselinum sativum Hoffmann Seed Apiaceae \ ity
Cinnamomum zelanicum BI. Bark Lauraceae \‘L]’ﬁ)b
Foeniculum vulgare Mill. Seed Apiaceae \M'LJU
Rosmarinus officinalis L. Leaf Lamiaceae ‘b
Hyossopus officinalis L. Leaf Lamiacese ‘L’Uj
Carumcarvi L. Seed Apiaceae Polw o3
Anethum graveolenslL. Seed Apiaceae s
Salvia multicaulis Vahi. Leaf Lamiaceae RETHINY
Salvia officinalis L. Leaf Lamiacese S e
Mentha piperata L. Leaf Lamiaceae EHER
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1- Relative Growth Rate (RGR)
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1- Relative Consumption Rate (RCR)
2- Efficacy of Conversion of Ingested Food (ECI) (%)
3- Feeding Deterrece Index (FDI)
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Table 2- Effect of different essential oils on nutritional indices of 15 days old larvae of Indian meal
moth (mean+SE)

Essential oil RGR* RCR %ECI %FDI

A. dracunculus 0.69+0.06°  2.04+0.10™ 34.00+2.71° 21.77+4.03%®
A. millefolium 1.08+0.08%  195+0.14° 56.07+2.45%  26.35+4.852
A. absinthum 0.93+0.05% 221+0.08™ 42.75+320%® 1529+3.14%
A. graveolens 0.92+0.06® 2354016 41.10+442% 13.41+558%
A. wilhelmsii 0.93+0.07  2.23+0.07™ 4220+348% 1621+2.22%
C. carvi 0.75+0.08%  1.97+0.22™ 39.74+365% 2594+8.192
C. zelanicum 0.93+0.07®  1.97+0.22™ 5244+682% 28.67+8.14°
F. wlgare 0.99+0.16%  222+011™ 4441+711% 20.28+3.41%
H. officinalis 0.88+0.04% 2174015 41.00+152% 20.45+4.83%
L. angustifolia 11440122  218+0.09™ 51.994509% 19.32+353%
M. piperata 0.87+0.09%  1.95+0.08° 44.72+411% 28.67+2.282
M. officinalis 1.12+0.12%  193+0.15° 5844+373%  27.41+529°2
P. sativum 0.85+0.05% 207+0.12> 41.89+2.97% 21.30+4.73%®
R. officinalis 0.84+0.08% 2.17+0.16™ 39.97+4.33% 21.72+555%®
S multicaulis 097+0.14® 193+0.16° 49.48+586% 27.47+6.15%
S officinalis 076 +0.05® 216+0.11™ 3590+2.68° 19.12+4.19%®
T. wulgaris 0.78+0.03® 225+0.06™ 34.85+0.69° 18.95+2.37%
Z.clinopodicides  1.03+0.12% 250+0.04%® 40.95+4.25® 6.36+1.04"°
control 1.05+0.06% 290+0.12% 3594+504%®

* Means with same letter(s) in each column are not significantly different at P>0.05 (Tukey)

(RCR) 5,¥ 138 & pae o #5550 ALS Lo eilul 36

035510 oY 53 108 G pms ol 55 53 (LS il (gla bl 48 sls OLES Waesls bty 4 ms mls
FA st o lasles aas 3 (F=5.04; df= 18, 114; P<0.01) s, 31 35 s Gls pme OVl S5 an b s
5 S sy (guls e el LS 5 sl s el Js L alS als 4 s 11 O pas
(Ydsder) izl Sls g D] dals b s usld 4
G yan 1AE (5 208 Ol LagsY my (2l SRS 1A G e o § 5 in gy il G0 s & la e aan
ol Ol (p i Al on ez lale oS anels sdasOlis Ylan| oS 355 Jls gme D) cdale aw o Lol s S
S VYO IO Y0 pslie b oo Sas 3,508 Olysless 5 (2L ool e (SOLS il lasles 5o pasls
EA L o i Ml b s i I Olsbess caissT IS g3l (slaslas 3 OF Olsze o 2S5 Mg/mg/day Y/YY
Sagme Ol dals 5 bajles ool e 45 A3 sdalie mg/mg/day 1/40 5 /A0 /AT AT 10 G pas
o 48 313 0L (RCR) e G e ond 55 o il slaclale s ba il 36 aslie (Y sur) ols 39
{(F=2.58; df= 2, 114; P>0.05) 1z sualive ls gms dstl bl opl 53 el eslinad glaclale

AR


www.SID.ir

(T14=To 8} FAA Dl F o5l ) dlor ol ot Sl mas aalilad

(ECI) 5,¥ eddodals slde Jousd a55b Sasls » LS sla bl 5t

sle fas il Laxle gy, il gla polal a8 sl LS u..gl,aj b glaesls bty a5 c:l:;
Loled e 5 L3l Ssmsay slsome OMH Sy e b 3 bt pd 0555 10 slas,Y (ECH) eddedial,
ozl o 53 il il glaclals Jls ol L (F=3.61; df= 18, 114; P<O.01) ds salice ls e <3Sl
Ol e (F=2.03; df= 2, 114; P>0.05) Ll sddedals slie L a3l Lasls o (gols oae 3670
SOP/Y 5 ONF L i ddn S Osloge 5 wpeminsl Lol 53 eddodaly 112 Los ol Laxls
Lsls OLEYO/AY 5 WHAYXY/or b e WSse 5 (BU riasl 05 slasled 53 astla ool Sldde o S
dod C rames A edalie (ol gxe N Aoy G Jlei] e 5o Olpsleg 5 e ol Dl g0 L &S
el JRalS el 0 5 s Bl sl (IS e sla bl (I s s e S el L Lasles
ol 4 s oS el s YOAY sl jles 3 astls ol (Ydsu) Lads sldedaas gle LS as3b
Sy anl ialS astls pl s an, a0 Lol 53 Luslul
(FDI) 5,¥ ladis Sx,ls5k doys Lasls g, AL sl slel 36

55 V0 Y s adis Swlsil esls sas LS slalll bl laesls (lsls 4 e
L7y Jlal cla.u 534S e Soglite gladss Sl 30 gl calises gla il a8 51y QLS (sime pcd
s slsleg s slapdis (Saislssl il Olpe o 2t (FE2.87; df=17, 108; PO.OL) ls Sl e 3Dl o
YO/A0 YE/FY XV/EN CYVIEY YASY APV L s S o) 5 i IS Olosle g e i3l ciss)] S sl
Lo)s BIVE 5 AY/EY b Sy LS sl 5 st lasless 55 landis (S 3 Olpe o a8 5 Ao
s O Lol ks b slapdis (Siak Olzee o 58 b 48 S 2 sl e (Y Jse) Lt etalia
g e Gludids S ghls bl des andl i sdaline (g ls e OOl Kos glasles s ciils

or) s eddeslinal laclale a8 sl Olis wdss SWhlsil el calise slacdale js b uilal 50 aslis
LB (s gme Ol e ped ois, V0 glasY wls Sl etls s, bl
(F=2.98; df= 2, 108; P>0.05)

S s glodi gla e ls 5l Jilesl 5y OLLS sl bl ludisas Sl anslis ) shiedy G ol )3

s b ll 36 TS @ bge Ll e i O3 a8 53 se Jele s S eslizal e i a1 b ol

3ot Olil Ol asede sl 5 @3 8 18 6, Se3lul 555 5 ECL ol jshie s oS Al o i glde
(Liu & Ho, 1999) w5 eslizal FDI L 43155 Siyls3k asls play astls 5l 4dis

ui.alSMLi@q,.:..,JJMJLAlLSb\;LgLML%Jm):(RGR)LQJJY&QM)&}ASMGMLL»&:E:JJ"\);

sl a5 3L S dald Sl e e el B iman 5 0355l ne SRSl Sy 2L

233k i ad) Wsls OLES Sl me D dalis b o ys G ez o s Wil s S5LS

ASMeJALJ..AL)j};?)L;QL:ﬁ}]c&fﬁﬁ)bd]w}é}Jj;J:LwJ;Q\)JLAj;}MW}JL)JGM@M&‘J&
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Abstract

Essential oils are suitable components as alternate for chemical pesticides. Indian meal moth
Plodia interpunctella Hubner is one of the most important stored product pests. In this research,
effects of essential oils of 18 medicina plants were studied on nutritional indices of 15 days-old
larvae of this pest. Nutritional indices determined in this study were Relative Growth Rate (RGR),
Relative Consumption Rate (RCR), Efficacy of Conversion of Ingested Food (ECI) and Feeding
Deterrence Index (FDI). In this study, 20 ul from 3, 12 and 24 ppm of the oil solution was mixed
with one gram of the food. The experiment was conducted using a completely randomized design
in afactorial experiment with three replications. The results showed that essential oils had not any
significant effect compare with control on RGR and ECI. The index of RCR was significantly de-
creased except in Ziziphora clinopodioides Lam. Decreasing RCR in treatments might be due to
feeding deterrency of the essentia oils. FDI was positive in all treatment except in Z. cli-
nopodioides with the least FDI. Nutritiona indices were significantly not affectd by increasing
concentration. The highest deterrency was observed by Mentha piperata L., Cinnamomum zelani-
cum BI., Salvia multicaulis Vahl., Melissa officinalis L., Achillea millefolium L. As these essential
oils at low concentration of 0.06, 0.24 and 0.5 pg/kg caused the high deterrency, therefore these
essential oils could be applicable on the management of Indian meal moth in storage.
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