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Table 1- Characteristics of collected plants for essential oil extraction

Common name

Scientific name Used part of plant Family (in Persian)

\ :

Lavandula angustifolia Mill. Leaf Lamiaceae 03357 sk

Al .

Artemisia absinthium L. Leaf Astraceae it

Vo .7

Thymus vulgaris L. Leaf Lamiaceae b ol

Y Z s T

Ziziphora clinopodioides Lam. Leaf Lamiaceae Sl S !

\ .

Melissa officinalis L. Leaf Lamiaceae @ g3k
Yo e

Achillea wilhelmsii C.Koch Leaf Astraceae 3,5 JS Olsle s
. VoL e

Achillea millefolium L. Leaf Astraceae At JS O'J>L‘)-!

Yoo .

Artemisia dracunculus L. Leaf Astraceae O

Al .

Petroselinum sativum Hoffmann Seed Apiaceae S e
¢

Cinnamomum zelanicum Bl. Bark Lauraceae ol

AP

Foeniculum vulgare Mill. Seed Apiaceae <1,
Al

Rosmarinus officinalis L. Leaf Lamiaceae sl

V.

Hyossopus officinalis L. Leaf Lamiaceae Gy

Carum carvi L. Seed Apiaceae 5=L.:M 0 x)

Al -

Anethum graveolens L. Seed Apiaceae L g

Y.oo1 oz

Salvia multicaulis Vahl. Leaf Lamiaceae G5l JS

. v Z

Salvia officinalis L. Leaf Lamiaceae S5 =

Al e .

Mentha piperata L. Leaf Lamiaceae ks L
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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"  1.95+0.14°  56.07+2.45"  26.35+4.85°
A. absinthum 0.93£0.05®  2.21+0.08> 42.75+320% 1529+3.14%
A. graveolens 0.92£0.06®  2.35+0.16> 41.10+4.42®  13.41+5.58%®
A. wilhelmsii 0.93£0.07°  2.23+0.07" 42.20+3.48% 1621+222%
C. carvi 0.75£0.08®  1.97+0.22"  39.74+3.65®  25.94+8.19°
C. zelanicum 0.93£0.07™  1.97+022" 52.44+6.82%  28.67+8.14°
F. vulgare 0.99+0.16™  2.22+0.11"%  44.41+7.11%  20.28+3.41®
H. officinalis 0.88+£0.04®  2.17+0.15>  41.00£1.52® 20.45+4.83%®
L. angustifolia 1.14£0.12°  2.18+0.09™  51.99+5.09®  19.32+3.53%®
M. piperata 0.87£0.09™  1.95+0.08°  44.72+4.11"  28.67+2.28°
M. officinalis 1.12£0.12°  1.93£0.15°  58.44+3.73*%  27.41+529°
P. sativum 0.85+0.05®  2.07+0.12"  41.89+2.97® 21.30+4.73%®
R. officinalis 0.84£0.08  2.17+0.16> 39.97+433® 21724555
S. multicaulis 0.97 £0.14 ® 1.93 £0.16 ¢ 49.48 +£5.86 °  27.47+6.15°
S. officinalis 0.76 £0.05®  2.16£0.11>  35.90+2.68°  19.12+4.19%®
T. vulgaris 0.78 £0.03®  2.25+0.06™ 34.85+0.69°  18.95+237%
Z. clinopodioides ~ 1.03+0.12™  2.50+0.04®  40.95+4.25"™  6.36+1.04"°
control 1.05£0.06™ 2.90+0.12*  35.94+5.04%

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

(RCR) 5 ¥ 138 G ps g &5 5 (ALS s milul 50

iy V0 slasyY s e O e ol cr dﬂht:f&..&)&}lﬂéuwjbl S sls OLES Waesls il 1y 4 s @L:}

E5 b ow slasles ana 53 (F=5.04; df= 18, 1145 P<O.01) w51 5 5 s (513 oome BVt S35 e (b 3

5 S s (gl e Ml oL sl 5 dals e Js CoL el dals 4 s 11 G juae s

(Y ) ddls Sls e Mt sl b Lol 4

g_éfml.l.&«kgj;as;;l}:nLAJJ\IL;‘.Q‘@Q&Aﬁliﬁdwwt}x;ﬁd;blﬁbQQJASL;LA)L«.;M);
ESLIS VRN SR W Py laclale (.5 Lwls sdkasylis Ylhaa=! & 350 sls gme OV cble aw Om bl s S

S VIYO X0 /00 slie b o Say 25308 Olslag 5 2L oriusl clpd «SOLS il lasleg s Lastls

sgne Ol dals 5 bajleg opl o 45 A3 edalie mg/mg/day 1/40 5 1/A0 /AT /AT 18 G e s

Oe &S sl gLis (RCR) 1de 6 pme o S i glachale js s bl 50 anglae (Ydsd) s 54

(F=2.58; df=2, 114; P>0.05) dis sdalice s _sme CiMtl JiulesT ol 53 e eslinal slaclale

AR R



(YVA=Y+4) OYAA Jlo ¥ oyle o)l S o i Slides s asllal

(ECD) 5, sudodanls glde fad 5L jasls 5 LS sla uilul L36

sl has assl jerls gy, il la bl &S sl Ol uiibj b seesls Gbsls 4 e @L".}
Lobosd o 5 ol sy Jlspme OBl 555 aw b s e nend 035, 10 slagyY (BCD ediodaly
Il o 3 bl Cilzses glachle Jl- ool b (F=3.61; df= 18, 1145 P<O.0D) i sdalie Sl e SNk
Ol oyt (F=2.03; df= 2, 1145 P>0.05) szl sddodenls (glds s assb Latls o (ool ime 50 10
SOV 5 OA T L g L S Olsle gy 5 s b slasles 55 eddedaals glie Lo asil esla
Ll QLIS YO/AN 5 FEAYXE/ v e b o ja S e 5 (BL sl O 5 slasless 53 patla ool Slde o S
b paed S edalie (golapme OOl Aoy S Jlaiml sl s Olpsle g 5w ol Jled o L &S
gatle JRals el 0 5 s 2L Sl (IS e e mlal (A sy s pme Dl Aala b bajles
ol @ s S el st YO/A8 als e 3 axtls cpl (Y sde) Ldis sddedals gl LS as3b
g anl Al jarls oplag «b, e ol s el
(FDI) 5 ¥ ladss Su lil dwjs pasls g5, AL sl puilul 30

s 10 Y L3 adis SWlsil el s S bl bl glaesls bl ase =W
L7y Jlel dﬁ.~ 534S diea Sslate gladss SWolasl 30 il cilie slauilul &8 ols QLS (sdime ps
s slasles 53 (slapdis (Swolssk 1 Ol pe o 2t (F=2.87; df=17, 108; P<O.01) Ll i3 sme 3Dt oa
YO/A0 YVFE (YV/E) « YV/EY YNV AW L 5 o) 5 At JS Osles s ol o0 IS ol
Lous VN 5 WY b e SOLS sl 5t slasled 5o lagdas (S,lsil 3l Olpee o %S 5 Aoy
3 me DM L jlas ks b sl dis (SIs3k Ol oo a8 b &S SLOLS 5 sl pmar (Y Jsdr) A5 sdalia
g Cate gludas 1l bjles des andl s sdalin (g5ls cme Gl Kos glajlas il

orl o3 eddeslinad laclale oS sls Olis adss SWslail esls  cilihe glackle ;s b juilul 30 anslis
Lx3L gl gme Ol gdme pid i, VO sbasY wdn SWlsil erle sy bl
(F=2.98; df=2, 108; P>0.05)

[ )

Sy s sladss slaatla 5l bl 3,5 0L slamilal sladisns O anslie ki Gudso opl 3
sl 56 LTS @ bas Klg e o,d O35 L2l 53 jae ele s S eslinad o i ST e Sl
S e Sl | Oad jasiie gl 5 38 13 S eilhil 55se 5 ECL jastls it s o il ol 5105
(Liu & Ho, 1999) 4.5 eslizud FDI L 43&5 (S,155k asls pliay pastli 5l a4 dis
oeals dals 4 cons bl glls slasles aes 55 RGR) ag)¥ ol LS FF S A edalle G ol o
sl s 3L alS el 4 Cand e G pme o 5 e 5 03s5l3 e SRSl Sy L
3L et (Y Jader) Lsls OLAS Hls pae Ol dals L o s S Jlaz| dﬁ.~ o b uilal ey SCLLS 5

45.,\.1chO?ﬁ)?b&)Tg&fﬁf):OTO.:J,L@S}:}{%@ﬁd‘):uﬁjqﬁ):p):cﬁcwdlb

1- Non-choice



e Ghre pd j)‘ﬂ Sl dupuﬂ&jﬂb :L'..S/ ol u...]l.,.ﬂl A f)ﬂ:b|J\§~uJ‘5;},a; ﬁﬁ‘)

Ot dals 5 ayled o 0 eddedaly (lde anil jestld 4 as 5 L il s e BVl dals L oIS g
Sladsas cosls hls b olul aan a5 sl QLA ladisds Gastld cw)p Jb ) b dis sdalin jls pse
D 3 et IS L 50 5 e S Olpsbe sy cainanl IS et g ol «opmls 5 (a8 SOLS 5 sl sy
05 35 S S0l L ladisas s 1 s i dald a4 s Lag,Y O3y EalS d e ey L zils
213 L 1) 6l ECL 585 S Ad edaliie 05 5 5 (2l (ol e oo 5 sl 3550

05 s e OLS 5 aS 5yls sy bleul (Wl FDI esls (g, Wauilal 50 u:ib‘j Sl e eyt
5 5K e sl 0l Sl amliy s LS 1 3 Sl baias S5 e b sl SLt 553 s il
S OF e oa b el et eslizad (BTl 3 S glacile asle dy sl sl A s Sl c il
58 edalin 5,¥ o, 1y bailil dss 3 Cailes

Ol bl 8l a3 8 513 e 2550 Al s Lo g 4035 la e li 55 AL gla el ]
Evodia rutaecarpa Hook f. and o\S alew s Tribolium castaneum (Herbst) s ,1 g AL oalS aS das .
2L ede e s il e (wdis SWlasl) ulad & wiel gl 5l 4 i 5l e i gLl Sblras xis Thomas
@Y rzes (Liu & Ho, 1999) Wib o35 055 S5 55 g Jele Ll el 4085 3 L e ECT
A. scoparia Waldst 5 Artemisia sieberi Besser aw ;s olS &8 dox  iSe b ol 5 (55, ‘uéjfrb_;,l Slidss
03l 5 Jstew A O s LB slie sl &8 OlS ol el eSS 5 slages oS sl 0L and Kit
Negahban & ) Lisi o 108 5l opim wdi 51wl gl 5 il e Glodiis ol gl Ll .
Artemisia .\l 5 (Ferula asafetida L.) e)')i.j o sylas oS ol ol ol ¢ piomas (Moharramipour, 2007
Moharramipour et al., 2003; Shakarami, ) X ls gladsis ol 5,0 ais oS ol i (g9, aucheri Boiss.
3 g e e ASy F5 l3 pxe a8 sl Carum copticum C. B. Clarke oL oS il (2001
(wemen A Vitex pseudo-negundo (Hausskn.) s etis olS ulal & Cand sddes, o (glde Js Ll
Sahaf & Moharramipour, ) 43,8 (=uils jle| 55 o5 glde 31 Sl i 40s C’kﬂ Sddas olS 93 sl
sl s Glodns glaaxli goy Jpisl A <S5 & els olis Huang ef al, (2002) sls 5,05 .(2008
Yozl a8 ol Covsey ol pior ol 0l 53 Jg das o (288 1) RCR 3 RGR (sla jaxli (g5l jas 5 5ba
&3, Curcuma longa (Var. Ch-66) L. (Zingiberaceae) olul j1 oomes A3L o sddobia! glacble Jsa
Tribolium castaneum s Sithophilus oryzae L. Rhyzopertha dominica F. ¢, &1 auw gladss sla el
s T. castaneum JoSs o> 5 5,¥ 545, 5 8. oryzae 5 R. dominica Ju\Sc i (55, eslul ol &S s 0L
Ul uiibj 3550 Olyi g9y bl pl @S 8ls QLS FDIL jasls cpiomes sl a8 1, 108 O e 5 A,
5o ol G 53 (Tripathi ef al, 2002) 5505 Jos LSS o i 4w 8 g, Lo & 45 35 4dn 5l Cailes
g A8 S il S Shls gime nd 55N (555 ealinal 550 sla il

SN ‘.5‘:‘5(‘"7 Sl YU slasgs s aSyl s e sdle eslinal 5,50 sla bl S das e OLES @L:j o)
5 LY 55 2l O gy 3 5 Kpd i 2alS 5 SueS)ss 4 e OIS e e didS 5 slajss 53 kites
4 das e DL Gododd pl gl il 23l e ene [ S o0 a5 CB L s WSO Ol s
Wl il ol Sl OS5l Bl il Wbl s 3Tl bessbe sl bagmld Sl eslizal &)

AR



(YVA=Y+4) OYAA Jlo ¥ oyle o)l S o i Slides s asllal

OELS w2l asl 2l ol et OF G 5 L 42238 s bl 5l Gy e B G LB &S il
)W&é}dwl BE) s liealail LSLA)): ASU._{l :yﬁb,\.}}& é)L:l J).,a;u e:j )‘ LA))Y Q.,Li)j: C,J«L: .,L.:b:&

S5l skasolis oS Wy laudsds shls oa 5L S sy fjfjltfj, rjf‘jl,f /0 5 /VE e/ el 5 0l

b e Lol 53 SLS 5 cpl st Dl D8 Sl ol ol il o Sl s eslinad 1 e e bl cods Y5k
S50 55 i 3 Cwles Lastls Oop i das e 0L 1) OLS 5 pl 5 0)lS sblse 51 Ko S cdd= s
slge pl Gl Sladss 5 59 0 4oy &S ASL W uilil 3 5 g0 3l ge e by Llg o bauilal &

References

Dreyer, D. L. and Jones, K. C. 1981. Feeding deterrency of Flavonoids and related phenolics towards Schi-
zaphis graminum and Myzus persicae: Aphid feeding deterrents in wheat. Phytochemistry, 20: 2489-
2493.

Huang, Y., Ho, S., Lee, H. and Yap, Y. 2002. Insecticidal properties of Eugenol, Isoeugenol and
methyleugenol and their effects on nutrition of Sitophilus zeamais Motsch. (Coleoptera:
Curculionidae) and Tribolium castaneum (Herbst) (Coleoptera: Tenebrionidae). Journal of Stored
Products Research, 38: 403-412 .

Immaraju, J. A. 1998. The commercial use of Azadirachtin and its integration into viable pest control pro-
grams. Pesticide Science, 54: 285-289.

Isman, M. B. 2000. Plant essential oils for pest and disease management. Crop Protection, 19: 603-608.

Isman, M. B. 2006. Botanical insecticides, deterrents, and repellents in modern agriculture and an increas-
ingly regulated world. Annual Review of Entomology, 51: 45-66.

Lee, S., Lee, B., Choi, W., Park, B., Kim, J. and Campbell, B. 2001. Fumigant toxicity of volatile natural
products from Korean spices and medicinal plants towards the rice weevil, Sitophilus oryzae (L). Pest
Management Science, 57: 548-553.

Liu, Z. L. and Ho, S. H. 1999. Bioactivity of the essential oil extracted from Evodia rutaecarpa Hook f. and
Thomas against the grain storage insects, Sitophilus zeamais Motsch. and Tribolium castaneum
(Herbst). Journal of Stored Products Research, 35: 317-328.

Moharramipour, S. and Sahaf, B. Z. 2006. Insecticidal activity of essential oil from Vitex pseudo-negundo
against Brevicoryne brassicae 337-342, IOBC/wprs Bulletin 29(4) 2006 Working Group, Integrated
Control in Protected Crops, Mediterranean Climate, Proceedings of the meeting at Murcia (Spain), pp:
14-18.

Moharramipour, S., Nazemi-Rafie, J., Morovati, M., Talebi, A. A. and Fathipour, Y. 2003. Effective-
ness of extracts of Nerium oleander, Lavandula officinalis and Ferula assafoetida on nutritional indi-
ces of Tribolium castaneum adults, Journal of Entomological Society of Iran, 23: 69-89. [In Persian
with English summary].

Negahban, M. and Moharramipour, S. 2007. Efficiency essential oils of two species of Artemisia sieberi
Besser and Artemisia scoparia Waldst and Kit on nutritional indices of Tribolium castaneum
(Col.,Tenebrionidae), Iranian Journal of Medicinal and Aromatic Plants, 23: 13-22. [In Persian with
English summary].

Negahban, M., Moharramipour, S. and Sefidkon, F. 2006. Chemical composition and insecticidal activity
of Artemisia scoparia essential oil against three coleopteran stored-product insects. Journal of Asia-
pacific Entomology, 9(4): 381-388.

Park, C., Kim, S. and Ahn, Y. J. 2003. Insecticidal activity of asarones identified in Acorus gramineus rhi-
zome against three coleopteran stored-product insects. Stored Products Research, 39: 332-342.

Phillips, T. W., Berbert, R. C., Cuperus, G. W., 2000. Post-harvest integrated pest management. In:
Francis, F. J. (Ed.), Encyclopedia of Food Science and Technology. 2nd ed. Wiley Inc., New York, pp:
2690-2701.

Sahaf, B. Z., Moharramipour, S. and Meshkatalsadat, M. H. 2007. Chemical constituents and fumigant
toxicity of essential oil from Carum copticum against two stored product beetles. Insect Science, 14:
213-218.

AR



e Ghre pd j)‘ﬂ Sl 6&&'—@_}3&‘5)') :L'..S/ ol u,..]l..ﬂl A f)ﬂ:b|J\§~uJ‘5;J,a; ﬁﬁ‘)

Sahaf,B. Z. and Moharramipour, S. 2008. Comparative study on deterrency of Carum copticum and Vitex
pseudo-negundo essential oils on nutritional behavior of Tribolium castaneum (Herbst). Iranian Jour-
nal of Medicinal and Aromatic Plants, 24: 385-395. [In Persian with English summary].

Sait, S. M., Begon, M., Thompson, D. J., Harvey, J. A. and Hails, R. S. 1997. Factors affecting host selec-
tion in an insect host-parasitoid interactions. Ecological Entomology, 2: 225-230.

SAS Institute, 1997. SAS/STAT User’s Guide for Personal Computers. SAS Institute, Cary, NC.

Sepasgozarian, H. 1978. Stored product pests of Iran and methods for controlling them. 278 pp. Tehran
University Press. [In Persian].

Shakarami, J., 2001. Study insecticidal effects of essential oils an Steroieds and Indoli alkaloids of four
plants on some insects and identification chemical component of them, PhD thesis, College of Agri-
culture, Tarbiat Modaress University, 152pp. [In Persian with English summary].

Shakarami, J., Kamali, K., Moharramipour, S. and Meshkatalsadat, M. H. 2004. Effects of three essen-
tial oils on biological activities of Callosobruchus maculatus F. (Coleoptera: Bruchidae). Journal of
Agricultural Science of Iran, 35: 965- 972. [In Persian with English summary].

Tripathi, A. K., Prajapati, V., Verma, N., Bahl, J. R., Bansal, R. P., Khanuja, S. P. S. and Kumar, S.
2002. Bioactivities of the leaf essential oil of Curcuma longa (Var. Ch-66) on three species of stored-
product beetles (Coleoptera). Journal of Economic Entomology, 95: 183-189.

Xie, Y. and Isman, M. B. 1992. Antifeedant and growth inhibitory effects of tall oil and derivatives against
the variegated cutworm, Peridroma saucia Hubner (Lepidoptera: Noctuidae). The Canadian Ento-
mologist, 124: 861-869.

YA



Journal of Entomological Research Islamic Azad University, Arak Branch
ISSN 2008-4668

Volume 1, Issue 3, pages: 209-219 http://jer.entomology.ir

Effect of eighteen plant essential oils on nutritional indices of larvae
Plodia interpunctella Hubner (Lep., Pyralidae)

Z. Raﬁei-KarahroodiI * S, Moharramipourz, H. Farazmand’ ,J. Karimzadeh-Esfahani"

1- Department of Entomology, College of Agriculture, Islamic Azad University Arak branch, Arak, Iran,
2- Entomology Department, Agricultural faculty, Tarbiat Modarres University, Tehran, Iran
3- Iranian Research Institute of Plant Protection, Tehran, Iran
4- Agricultural and Natural Resource Research Centre of Isfahan, Isfahan, Iran

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 medicinal 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 pl 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 a factorial 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 essential oils. FDI was positive in all treatment except in Z. cli-
nopodioides with the least FDI. Nutritional indices were significantly not affectd by increasing
concentration. The highest deterrency was observed by Mentha piperata L., Cinnamomum zelani-
cum BL., 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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