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Plodia interpunctella Hubner
(Lepidoptera:Pyralidae)
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Dy gowiss cblas g i s jogy -v-v-v

0,95 5 99 plw 9 of5,l Jdo 4 degilis S (o= S) cadgls jog ailen slo oy
A



L sloa b,gis 5l ol o g, slaals g OVeay (e cbla> (gl Goe aily Jbla>
slge (Koruni€, 2013) w5 o 1,3 colainl 0j50 So5elam 5 (oloond Slgo b bl & jg0a
il oo waz gla iS5 il adg (6l esill mlie 51 (S aagils sla S 5 GlalS bawg sads
=Sl plgie 4 Al o )l (6 S Curonn S s laime g 0y Dlogzge (sl 45 Sl 5 ]

(Rajapakse, 2006) ax | jlois pgoms S 2 slo
(Dri-Die®,Protect-  aogibe S o)lulbs]  loygmYse,d  pSete 3 (S
SE o5 dee S clale b a5 wiin It®,Dryacide®,Silicosec®, Insecto®,Celatome®DE)
sblis 51y Wgd oo oslitw] Slig> g O (6 L3l ST 7S 6l 50 2,5 0kS S 0 degilis

(Koruni¢, 2013) ail oo ol 1Y b 5 BT 1 0o o]

b log S Zlgol o o157 -v-¥-F

5 2105 S0y jshaieas ol3é olge 3 VADY ¢ lawgie jeb 4 aVle layeiS 5 (g ke o
Sloaril 5l oslatul b gladai 3 g pae Sl 4 YIS Sogll 15 5015138 sla s low gaus 5 Caailos
LS 5 ol oy sldansl 5l aogi p o (Hallman, 2013) wigd oo B35 p 05 b § 05

UMS.-‘ da sl oﬁ)lf Lgu)n alo> )‘ .(Hallman, 2013) wsﬁ oolazul ob) 6))"‘ 9 obﬁtyo J}.’o L

Y (53; s 5B pae (mind 4 polie ST (59, 09 e WM 59y b Sty (s
3y 03loBl BIISS Loy 5 mey GalesS 59y oSl il caame (slad 4 (Sitly pie )l
1o s 4 (Nagaraju, 2017) 5,5 o,Lal ol olga plos 5 g w3l pel (6Ll SV guames
2 GBI 6l Gogy cnl 005 aals 5 caai cgpn (il adg slacaY g oy

e o0 Aoyl o)Ll



ft b oyl el -v-1-0
Sas Slyis gole sla)ls, jo PLST sbml pelel » (o JBeeS so) (ol Slaplaply
BT glgil JiuS 5o il Cypae wpe ST 1 So plsiear ojgyel 5 anled e Jos
5 S ebas (Saha et al, 2017 ;Cox, 2004) wis 5,5 sl )l sladai 3 5 5 Lsl GBI 55,5LaS
o ool Bl e S o iSo pio 4 Canglie (355wl obs, ol SLuS 5 oyl
0l (5,5 g (6 jw i S90,8 slaals | osul s (sl .(Saha et al, 2017; Cox, 2004) 54
sob |y bals pliods oI Gioli8l ol el (Sas oaijla &8 10 058 o colaiwl (eole by )
WS e (Pgews daxb ( olde slag) Baw Olpis caniS b caiS > slge ple 4 lojen
(Saha et al, 2017) ol o 53,058 5 4l 5l 8 Ol i &l 5l (6,55l 0guil o oo
g e la,lal ooyl ]y LS iSlas ba Ll o diy g dlginl sblo ;o SaST o) 5l oolasl
1 slay ded 5l Gy Jb S s G Gl Sl gl
0y c(00le s> (30,8 0 IS L 9o ;) Ephestia kuehniella Zeller(Lepidoptera;Pyralidae)
Lasioderma serricorne jos Swgw dile oM glgl g9, Jed lig Jb Cow 5 guin
Tribolium confusum Duval 3! FR F.(Coleoptera;Anobiidae)
Sitophilus oryzae _weldgiiw o5k > (Coleoptera; Tenebrionidae)
Oryzaephilus surinamensis L odle  loaslais a4 (Coleoptera;Curculionidae)
slyge,8 plgs (Cox, 2004; Saha et al, 2017) ol ous oolaiwl (Coleoptera;Cucujidae)
030 ol sblse alex 5| (EI_AZiZ, 2011) wily oo atin Y8 b & b o,io d5s5 4 dies o>
ORI (g ge (b Al polaisl &json 4T e il puiz Ciz lp ez glo

(Sahaetal, 2017) 5,5 o,Lal ;09 48 pods g 80 5 (o leond pgams OIS iio



otlond J S Y1

(RleSsr Jeisrmlircnelds (i) Sl SlaS i 5l el ploond GloiSo i

(ST sy oo S o 42 (095 Vlo § (9639 55 99,1500 e dte (wginas ) oo inndsilS )|
(Agrafioti and  sceas ax 455,90 Ll ,0 (BT 59, YU o9 1o ol YU plgs (o5 ;)]
5B el Ll Sl S Koo g, o b o203 Athanassiou, 2018; Rumbos et al, 2018).
paE (392 (somi el el S 5 lgieds ol wbigS yesdas Y8 4 (03emST 09590 1))
shany (ooolen 4 5L pac g Jyaze (59, (SWlo b (I pleed SLoS 5 plo b padeeS 5
(EILAZiZ, coul ouis gl sloiSe i 4 s ] (65 acls (Isikber et al, 2015) o 1S
o2 eS8 oy glal 5 atel glaseul ale oz i gy, OO ST gogl e 2011)

(Xinyi etal, 2017) s,ls .56

S 3ol J S YTV

Banshl Je liie b (lads plea b ons) lapudlE )l 0 )5 So3elen JpuS

(VAN aslos bl Cmazr S5 slp ST ade @i 6o, s b bajslisesiil 5 a5 IS5
a Jled b a5 ol e by Ll o sl 4 Soselgn S Jlse Lenteren et al, 2018)
J20) SO (585 e Jsae slaishy b Sl &) o8, 31 aiiS o alo 4l 0055 5 (5Ll o]
Lo b8k b 5l Sblse sl Jeles cpl (Hagstrum, 2012) wisds o Bd> (5,5
oS wen pladl dboxr 5l Ban 2 ladisS ple 55, 5 pas (Gl paas (A (e
(Batta and <ol eoges 2ldé OVgame 40 0p)5 Glp St o delse a4 bos | lag]
Bacillus ;515 5 cuie 0,5 6,50 a4 olg oo (25,50 Jlgs ;I Kavallieratos, 2018)

Sl a5l ) Cudbge i s slo 2SS s y0 a5 0,5 o Ll Bt L thuringiensis

AR



Olio 5l oz, B onds cd (6, sla gy ee,8 (Jurat-Fuentes, 2012) wiloo S oS
0,530 oolo Naturalis L 4 M. anisopliae o 53e sole (591> Green Muscle ;Green Guard s

g il Bus pé slbaiss (g9, g o)l ASme Sbie aass JJo 4 B. bassiana

(Zimmermann, 2007) aib co (poul (6,8l 2138 OV game 10 0,5 Jas 5l ol ol

:JUog p b gbd i sl —y-v-A

Sly oyt enyylarze b 5l b poanygrie i (SLeS 5 dsgerme Jold o Jlidg nly

05,5 dw Joli laJlis ,eub (Horowit, 2009) sl oo 29,500 b (oS Lo b g o] loibins
waisS e bS5 ol iae ol sbeaiS pda (LS SluS 5) oleendisn slojiSo i
S 5 03959 S yhmnadl GBS d((me sl Cunglio by (lndis o SlaS 5 g 0atiS 50 SluS 5
sl Sl 5 ile lag St g lag ) daug g ololp Gy Sl iSopae 5 ()5 anS]
2LS GlS 5 ales ) (Hagstrum, 2012) asib oo (5iSh 9] 5 slwgimml ( Juls g bw w8 5
Sl 4 5 gy (oS 90 (il S g Wigdi o (6Ll DB 5| onang ol 3o 58 el oS
Azadirachta o ,> <o) il polil cop im0 ol oo (Hagstrum, 2012) el sapw,
Eucalyptuscamaldulensis e JSTasle  Glisee oL sleolac 4 (indica
o=, Allium  sativum  (Asparagales;Alliaceae) ,.... .Dehn(Myrtales;Myrtaceae)
Salvia (s,lej, g pud €9, Jio 2L slayes, o Cinnamomum verum (Laurales;Lauraceae)
o il ol glp o5 Caews Ygaore a5 5 5 o,Lsl Rosmarinus (Lamiales;Lamiaceae)
5,5 5 4wy o)l (Khater, 2015; Khoobdel et al, 2017) salS o ool  ise
)l DBl o e sl 6)leyy Jie aLS slaojlac 5l ool atgy JomeS 9l slaggamsY g

Olypi 4y 2LS polas slB )| 5,15 .(Khoobdel et al, 2017) el 423 )5 | 3 az g5 5,90 jus pauS

\Y



Slogby, 5l (Ko () 18) Shamast] Cuglia pundlSo ulualyy «(55lil SBI 039 4 ls5-elS
Sl ged g oy 0 Pzl slml ceb ol 556 slacdplio bl jo 45 sl oo Jliig pb
30,5 (pgams Bran alS gl 059l Liwly pl ,o (Smith, 2005; Tabadkani, 2017) weds o
Wload aBly azgi 500 aLS 5 oleerd Sl ESBI (FaiiS ;) clachile o pslie o)l aals
(Insect growth regulators) &l s o) sboaisS wudass oLS oloS 5 (Tabadkani, 2017)
(Dl pdo god g 0y B9 9 12y 920 99E ey P olul Gyl 5l g 03,5 Jee (SIS
LS 5 ol 5l (o o plie 1Sl (Mondal and Parween, 2000) wigds oo o] S e el
2138 dlge g Slgs e sla) il jo cawg 0 )5 dadily g b Sisgus S50 J7uS L oS all o
Cao 43 oylow dlgp g o)) aid glgl J S jshate 4 Sl a8 (Scheff, 2018) o,k
(Scheff, et al, 2018; Scheff, oS o aacl oS5 pl @ |, (Sl slo pords (goatws
SO 9 Oi9rw) & yhas! slajl5 saraS slacdale ;5 eolaiwl g Ll Gl co pow o 2017).
(Phillips, 2010; ool o glowd cociliinsd sly sRele Uis, S Olsieds (Cyn,S oS
5 S palSlaces! pluS giels gl Jio) Jld,pb sl zScsl ;| Sadeghi et al, 2014).
Jole) Aspergillus parasiticus z,6 13U o, Oluis Copae 0 oly oo (@,8LS guu)
& Jlidg b oS 5 S 0,0, o8 (Khan et al, 2016) 5,5 solatw! (505U s (sl fyunn § M3
I3 Canslie 550 Jlat (Bl )58 S 45 i 355 sad dross Bie (sb sl 5 e
(Daglish ceul oals 5135 &l i alsy slooaisS pudaid & 4 Ceoglin a5 455 Lo .l oo

g a8 5 S a4 KuS b Al g o9l &g S sla by, col s 13 etal, 2013)

: LS Ols 5 -v-¥

039 Jshiie w208 slagyley 5l L 37 o Lol jo (gLl BT J,u8 6l (olS LS 5 5 solaa

Oezmad g lga Cushy (LT He5 il o Eoman olond pgemw b awslin o LS Sliis .cul
\Y



Slogzge sl s Ll g (5l (2alS (ire 4 onl 5 digyio0 ot 3l 5095 00154 525 (glan 53]
A aS s (2LS sl uilul g o,lac (ol oLy «(Guleria and Tiku, 2009) cwl Gas &
lerd SlaS 5 ln olie Slacn Rl Glyeds Gl s 5 Gty (Ll Gl oo

(Gaire et al, 2017; Zha et al, 2018). wigis o olooinn
ol Sl oo aslis (Ll sl Sle,selS 5 aLS sl las ) oolitul a8 canla Lo
nsn Jeid s L dap] (nones a5 col lagl o 35750 sloolas 51 (220 v a9, (lalS
S58e JWd g s S 0slas il jlam oS wites )] 8 DLS 5 ol sleo las ol s
SR g 0% SlaS 5 bl 4y olS (Siileg,l leS 5 (gilulaz 5l o w05 o g5l
(Lee, Everst, aib o )l slagés, Jolis Goae a5 00,5 0 Pl oLS slaojlac wails
oy Sadled glls el aS sis aewg 49l OLLS 5 gol> o9l LS Beynen, 2004)
g 5 2 ()l @mlio 1o (g sk & (LS lrolas & LTl 5 aes o
o )8 esliinlsjge o Jlu &5 Gailuns by, aiile (st slaghg) 9 858 o0 518 eoliials g
(Castro and Garcia Ayuso, oS oo 8 pae > (s0b) Hlade g 00g pole) Jlows ool a8
ol 5l 6 peSo las s olS Sy 5l 0550 SlaS 5 zlul 1o oS Al e sl 4z ,51998)
5 BLS il 5l o casa o] cuS 5 el wad glsil S 5 g oS L ool
s SSoslas caslin g, bl cal Wb axs o ol )8 oul Ol D> slopinnws
(Saboora et al, was ili8l 6 puSXaix job a1y ol 15 05290 0,550 dlge ! Ziwl SIS wilgs
VY. ladass @ adss glaows)losl leicdy LS sloo,lac g o uilul 3l eolarul 4y ,las 2014).
1y (rmg laie 4 Bl ol Glge b pes <350 )0 0jlas Glye0 cal 50 08,8 e VAL g
doyey, ogs aLS olge pol> Jl> 4o (Immaraju, 1998). o oo 438,516 calises ST s
s )5 18 ohg azgisyge DB gds psens ly il SlaS § Glsiea laojlas 5 bl
5 oblailing (glp G 39aaS o 4 w0als 033 slaos,gl s ST S o s, oblg

\Y



S ysbay (Isman, 2000) cewl 05,5 > 055 4y 1) 6yliws az g3 plle asme Slasis
o 55 e Slo i 4 Gl 5o 5 el Jobo o calise alS 48 aLS slac s
3 el (alS slo uilul g ojlac o 04250 LS 5 (Rice and Coats, 1994) aig
2 IS ol 5 aiin g Sl (0055500 (55 (J28 atile Calisee (gloeg S L laadssy yisise
ot slostB T 51 Sy bl S8 5 e B il ot 1, Wl Gilisa sle s,
5 badsingnl dacny el daasdIl wiile slge ol it o walys Syl (al sl
oo <ol .(Regnault_Roger,1997) wsi oo (gomdil 45l slacdglio lacas b Sojgilaw
Sy ol ysbo gy el 5 ansls b lpio sl 5 Jrasddys 5 055 (55, Ysane S8 5 ol 4
ol (Gaire et al, 2020) wigs 48,5 5 4 (g5,0lieS DBl ade aslg o g A3l iSe pi>
SIS a5l (Sl sloanl ol el ol 5 ool 00,25 ST (g5, 1 AL slo il
(Huang aisb oo ol Ol pi s i g oo i g g Y 1agcS po ocs3lcemes 1o b ey dis
L S 00 Slogzge sl gl 505,5 Jos canss LS slo zScél 5l >, etal, 2010)
axiliz 2l SluS 5 aS eols Lis 55 (658098 389 Sl Slalllas .(ROZMan et al, 2007) wi,las
ol 0 Skee 5 4LllSS 3b Slyio ceae phaces (5 WNigd oolitl B0 5 ouled JSO 4
385 ien S ool ST S 5 55e slaistg, 3l oS ogdleay S o Jike |y s
0 pyowns slaE &8y 1o ((Huang and Ho, 1998) ol oyl 5138 w33, yile pgema b oyl
SHN3k 5B T S)ls pliee 2 63k S99 b g 03,5 ST s | 0k gas 9wl Wy
S r LS sladglin oS oal cull Ko B,k 51 (WP s pze 9 (IS95) wiil anils
sob @ lagl el aileles iz L 1550 5 (30165 slagn 5T lled wiile Dl (S5olsn 508 (sl

(Manjula et al, 2020) ¢l |35 ,50 o>l
29 03 Al Jlees 4385 laows ol plprear (Bl SLS Sl ok SlotE
(S0 i Cools Sl g b o b)lS g canl 83 18w 0590 Suxie sla ey

\O



S @y (2LS e sleodlgls 4y Bl (LS (650,058 9 5 Gl dE S Sl g (SasS e
(JolS Sl Sl g9, BLS sla bl glgl sl waliste Slidos 10 58t .l odpm,
l,ls (Ebnolelm et al, 2015; Ziaee et al, 2015; Bett et al, 2016, 2017; Khani et al, 2017)
(Kheirkhah et al, (5,9, (ol (Kovanic, 2016; Khani et al, 2017) (gladss oo &l 5l og
o9 Ll (Pavela, 2012; Kheirkhah et al, 2015) bwsu & 85 2052015; Kovanic, 2016)
S 9,Y &l 314 (Bettetal, 2016; Malacrino et al, 2016; Khani et al, 2017) Sous 50 ol )il
Aloads esls Lz (Dhen et al, 2014; Khani et al, 2017)
ald ade sam je> uilel Gladss s g e Sl (VRAY) () 5 Sl caie (pl o
Tribolium s, 5,8 & 4 SitophiluszeamaisMotsch (Coleoptera; Curculionidae) < ,3
o) Cadlad e aisls I8 dslllas 5,40 Castaneum Herbst (Coleoptera; Tenebrionidae)
Elletaria cardamomum (L.) Maton (Zingiberales; Zingiberaceae) Ja -5, slaudss oo 4
oS ols ylas lagy ] ol g sl oy (panyp (Fe o) (2l e g Bioee ol dawgs igS g0 ol ade
L oYL, 9y ldss (Swloil b oy s)lee Sl g odo o9, sladss (Sailoil Slallae
ples (50,0 YY) Siz ials coge ylos opl a5 o ol atilas 5,1 50,8 dicds (slag,Y
s gl oS il 3B L Lo po 00 plorl (gl gm0 )3 i (il 135 (slo s L
Aedes  s,o 4y pilaz e log,Y 5 e ade Cyperus rotunds (Poales;Cyperaceae)
Jole SO lgieas wilgs oo ol ] bl a5 ols yLis albopictus Skuse (Diptera;Culicidae)
. (Kempraj and Bhat, 2008) »,.5 )| 3 Jlaas baiy JuS glp o
Blattella germanica Sl (s ,—wg—w ade M)l jgl el (FaS j50 collad piimen
3 Cowl 485 118 dalllaes 50 (Liu et al, 2011) Loy 50 Linnaeus (Blattodea;Blattellidae)
Euphorbia helioscopia 5.8 ,8 ol Jolsl o)l —ac = ,L8 05 | iagh
50OV ) es 5 (Sladlose) el s, oLl 4 5.0 (Malpighiales;Euphorbiaceae)

\#



Euphorbia cactus L.,,s8l eSS ol _—ac a5 ol L_us ;.0 (Silva et al, 2008) .o

09 S yo el 45 5 j9bods 0,10 (6 550 —iSe, i co ol (Malpighiales;Euphorbiaceae)
ol 0l (65,5laS g)l50 (e g Dt 9)Y Comex woys B0 5l Gl

Achillea millefolium :),0legy oLS o)lac a5 cwl ool lis oldlas (o (gomw
oy (590118 Sgu 9)Y (g9, i as cosls lls (Asterales;Asteraceae)
(Alkan and Kara, 2015) ..l .. Leptinotarsa decemlineata (Coleoptera;Chrysomelidae)
2 Slaniod gl o 525 0,1t o5asa 6Ll ST (g5, ) olagy (il (ot Coon Sl opdleay
gl HlS Glages, (s i3l OYAY () en g (699,05 (o2:8)) Cuwl oapm; L]
Zingiber officinale  |l.=s; Mentha piperita (Lamiales;Lamiaceae)  Jals
Phyllanthusemblica (Malpighiales;Phyllanthaceae) 4L! .(Zingiberales;Zingiberaceae)
¢lss  LCymbopogon citratus (Poales;Poaceae) sod ile  (usi BTz lo
Vetiver zizanioides ,555 ale [Pogastemon cablin (Lamiales;Lamiaceae) s
S 9,Y cdled g Curcuma longa (Zingiberales;Zingiberaceae) 44> 5 4 (Poales;Poaceae)
S5 ,.Xe Spodopter alittoralis (Lepidoptera;Noctuidae) acs ,Is>S5 5 0,5 plp ,0 oyl
Bovicola ocellatus 5  uwjoww 90,1 Swgw [Musca domestica (Diptera;Muscidae)
(Isman, 2000; Rice and Coats, 1994 ; Sajervora et al, 2009; Pavela, 2006 and 2005; la.g
(Karaborku _gole;l jo .ol 418,35 |18 w5 8,90 55 Kumar, 2011; Talbot and Val, 2012)
Origanum majorana (Lamiales;Lamiaceae) g oy, Coow 5l etal, 2011)
Anagasta Kuehniella slail so00 o1 4y, » Citrus limon L.(Spaindales;Rutaceae) goJ o
g (YY) L 5 ol ialej] jo mmen .0l aseiw Zell (Lepidoptera;Pyralidae)
Callistemon  viminalis ~ (Sol.ex  ge  edaind oS g,  Coww
Trogoderma castaneum puss aw) cél SoiS , Gaertn.)G.Don(Myrtales;Myrtaceae)

\Y



Ferula gummosa (Apiales;Apiaceae) ax ,L olS ¢4, Cuww ¢ (Coleoptera;Dermestidae)
el oy ST s 0,1 o iy slag,Y Sois p
Phthorimaea operculella o jocw oo (59, g)le), olS uilul SoiS 50 5 2iSg,Y |l
Artemisia adamsii = 4L, Sawus 40 SauS,e0  (Lepidoptera;Gelechiidae)
Mentha spicata gl olac  SaaS o,lon opcud (3, (Asterales;Asteraceae)
Sl pass 4wl 59, Mentha puleginm (Lamiales;Lamiaceae) «is; 5 (Lamiales;Lamiaceae)
a5 5l 4 Chloroxylon swietenia (Sapindales;Rutaceae) o ol sz o,lac (55,058 b
Je>=S s @lgy (g9, » Citrus aurantiifolia (Sapindales;Rataceae) LS po  wilul slasdss

(Kiran et el oo asiwe wladss s 5.5 Spodoptera litura (Lepidoptera;Noctuidae)

al, 2016, Samir et al, 2018; Rafiei et al, 2011; Heydarzadeh et al, 2019; Bouzeraa et al,

s Falcaria vulgaris Bernh (Apiales;Apiaceae) _wls cale oLS g5 o lac ,.JL, s, 2019)
A S (SRe Mmool o 5| Apium graveolens L (Apiales;Apiaceae) 8,5
Jil g SIi%e sleo,lac a5 ols las mls 8,5 1,8 ) 5,50 (Zeller, 1873) « ooy
(Hatami et al, 2020). cusls o lac plo 4 Cans o9 S 050 51 cwls cale oS SL]
«s,k;, Thymus valgaris L. (Lamiales;Lamiaceae) :iusl obS Joibl sloolac ,5b
Sophora  lsaxl 4 Ricinus communis L. (Malpghiales;Euphorbiaceae) > ,5
Agonoscena aiwy Jgess Jowe S50 pxi O (S9, alOpecuriodes (Fabales:Leguminasae)
slo las mls a ol oLl pistaciae Burkhardt and Lauterer (Hemiptera: Aphalaridae)
43S olgeas Wilg o g ol 5350 BT (g9, laoslas ple b awslie jo Lo asds oLS o)lac
.(Samih et al, 2018) o045 cwyp Bl 1l J5uS (Gl 00l oy Slooylac los 5 solpiinn
Melissa officinalis L asz,ol (ug T :Jols Sg)ls olS x>  ojlac

Acanthophyllum  bracteatum  Boiss .8, s>  J(Lamiales;Lamiaceae)

YA



Heracleum persicum Desf (Apiales;Apiaceae) .15 5 (Caryophyllales;Caryophyllaceae)
e ojlas ez ool plas ol 5l Jols mlis a5 285 )8 aslllas 3550 (e ji Sz S5, 2
&2 o p 050 LS leojlas a5 OIS cw)p 50 sy WAS (51,05 (liee R
o)las | alaSme 45 0 (6 S ams 1 sais oanlice wald g baojlac ol w60 sine Sglis
85 Azl (g oo el b 1)l (BT Cols i d (g3, ddlland 50 BLS glo
W1 (o S $9; &5 (el (S J5uS OlS1 s 4 S g gt BT (slae lae a5
,o (Nouri Ganbalani et al, 2020) w,.5 1,8 soliiwls go <l opl adl 8,0 aile oo
(=0 y Sy Pistacia atlantica (Sapindales;Anacardiaceae) au iowo il (6,550 o)y
9,¥ 50 4 doo uilil (SaniSje0 il ols las (FaiS 190 Coons jl ol mli oS 28,5 & 50
bl LS saslcessas gl el 2als ey Lialdl b ol 3l s g aomiy w5l s Jol coms
O wg g wiley OlSl 1) ejnm e Sl BT i) Sl (9, 50 1 4 deo

[(Fathi et al, 2020) ol o o, Lsl jo <l ol J S sl by, san]

Sladdi b wsll g Syl dbols p 2LS
58 azmiliz asb o Ol i del STy kS Sl 5 YU L5l ssima,Lits Slidss
o lac L aS" Sesamia cretica Ledever (Lepidoptera;Noctuidae) =,3 g a8le 0,5 ol

o omss g, olass s _cixe Ligl53l .(Sadeghi et al, 2017) wi oumlive 281 oyl (slog,Y Giilgan

Acorus calmus S ;5,51 ogylo ole§ o)l —ac b oo e ar il S slag )Y o

g Sharma iole;l mls ,o (Sharma et al, 2008) cowl oo 45,155 5.5 (Acorales;Acoraceae)
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ool STy e ol T b ot Jless 51 e el YF s 1535 5 slag Y (Y2 + YY) ) ) Sen

LS ol ogi8l sl i Laca e —wgen |5 olosy jlo sme iolisl L 1)
aiy Hle>S 5 5)Y ol 3, 4 Manihot esculenta (Malpighiales;Euphorbiaceae) «S g.ile

aidgen 43 39,9 adgl lelus )3 Lo gigen Sy g Lo Joil 5L (Al o 4ty 555

Samia cynthia (Lepidoptera;Saturniidae) g »l alg, slag ¥ a5 Slej ;550 slasilas 4o
05,5 085 slag,Y b anslie 1o bagyl Se5 (sla sk JS slass wis S 435 loluls olS slacs s |
0,5 srg,Y e .(Tungjitwitayakul and Tatun, 2017) cél  ioliél ( cqiae Sl3e o335, 3
Ocimum  lx, lS o,lac L Antheraea assama (Lepidoptera;Saturniidae) 5ge wuio !
Ageratum conyzoides (Asterales;Asteraceae) .l J§ 5 sanctum (Lamiales;Lamiaceae)
(Khanikor and Bora, 2012) o 20 b 3l e Sl $A U og,¥ (oYL sl (2iSTy caw
b Jobes S slass a5 ols les o b ol s sies p a5,k olS o )lae wis § cwles L350
(YoVY)) g oz (VVF (K g connld) 0,5 las o3l 0ig, el FA o) cundSTL
soJe 4 Ferula assa-foetida (Apiales;Apiaceae) o451 lalS sloo,lac 5l _tagh o
31wz o 9y &g, o)l S 4 1, Aloysia citrodora (Lamiales;Verbenaceae)
23 ko 5l s Cel YF 9 VY slagylo; 40 lacawsn iol38l as ols oylas Slaalin o 5 isle;]
2 ()85 b (oS (qulad) (BT sloojlac jlaud Ghs, a5 ol (pbg, a8ly 10 g o s
JCOU PV K 0L { U CESACH P P XV P CUREON FESM I X &
Papilio demoleus god alg, )Y jlad a5 ol ol Y-V oK 4 Pandey oliass
Eucalyptus globulus s  wsi ST S, sleo,lac L [L.(Lepidoptera;Papilionidae)

Y-



Clove extract (Myrtales;Myrtaceae) Swe o,lac 5 01 J5 [Labill(Myrtales;Myrtaceae)
9 ol Lawgs (6,500 adlas jo 0l (THC) bcawgen JS slaws jo gl a> g5 BB als el
Slass wal als 4 e 4zl (89, 9 HgeindlS (ordge 0015 45T 0 CWB VT ]S
0T Sl 6y slag Y Capagen IS

Hom a8l o5 oY aS ols lis Conloads yiiie YoV ) Ken o (Bolo Lawgy a5 slallae ;o
o3 By 2 6slesy bl Jlas eiwgan (S (1l o LS il (85, Jasgs &3
oilgass oLS I 4 Glyphodes pyloalis (Lepidoptera;,Crambidae) &g ,lg>S 0 ailgys
Eurygaster integriceps o3 cpw cwsl ol ,» Artemisia annua (Asterales;Asteraceae)
o) g olo; VY (Lo 5 Slop) sl oals 5,155 1.5 (Hemiptera;Scutelleridae) E.
IAERR
ool lag)] sladss slajasls ol (bl 4l & bgpe Oldlhas oo slo isw 51 SO
Sy 2 BLS lojlac ¢ b uilul Sl i) (ol o a5 (5,sbay (Baghban et al, 2014)
s sine alS el 48,5 15 w950 alitie liioe dawgs g ST glaydss slaasls
2 AL At slaguilul sl osliinl 5lp @lidee Sl pia 50 (oond Bras £ (oo 20, £
(Sahaf and Moharramipour, 2008; Liu and Ho, 1999; el sauw, LT 4 colallas 5l goloss
oolol lawgs o] asd ab, #5 els Huang et al, 1997; Tripathi et al, 2002)
a5 3l oy glisl cle 4 Logee  Evodia rutaecarpa Hook (Sapindales;Rutaceae) oLS
wds5 ECl 30 poe cde a4y 35 5 009 obS cnl (uilol & azzel (6las 51 (adss Swslosb)
(Liu and Ho, 1999) ¢l 0045 <l ol oy59 LialS ,8 6550 Jule
Fumaria parviflora Lamark (Papaverales; opls o9l ol3 aw  Jgbl o)lac Jl
ololess g Euphorbia helioscopia L (Malpighiales;Euphorbiaceae) X, Fumariaceae)
olac wls las o1 5l Jol> bt i cwyp o)l did oS Ol gladas sloasls o9,

AR



Byan £ o M) £5 S (oSle 45 55 4 Sl 035 Jos laojlae plo 1 555 (49083
S IVF g 4 ojlas (ol das (Saijloil el g ol 00,95 sl bas o) o
Sy o0 5 4y aBb oo 20,0 FYITY g 00,0 $7/F - 5 )/ 5 ol )5 hoo <107 390 5 (sl 5
[(Taghizadeh, 2018) wil atils o bl ik Wy oo s, Lol BT 1S 58 eud 3 olac
oyiagl Artemisia dracunculus (g5 Satureja hortensis o5, o9, olS aw sl uilul
Swges JolS Sl i g g9,Y alizee ol glasdss o pa>ls 5 ¢ Thymus vulgaris b
ol aw o uilul clale ZalEIL oS ols las s (85 18 pw i 955e (e S59LAS
el Sblas a5 Wb oo (2ol 00l 00,55 (glie )5 5 (crnd Bran F 5 (ommd 0L, polie
o il cdile (2al381 b rtzman adlipe god g 03, GRS O a5 48 gl ot files
SN0k 1 o 0 (V18 () en § (OB (5,99) <l il sludss Saslssb ol
s, Berberis thunbergii &, ; 9 Alhagi maurorum =i, g,ls olS 90 slaolac aydss
il38las ols o)Las gl (Taghizadeh et al, 2016) <85 |18 ) 0,50 o, aiecds JolS &l i
Fy yuiny B oslac ol 0o e o gire jb 4 BT wdss sla el g9, oL 90 0 lac clale
Jasine job ]y o)l atd lawgi oad 08,55 sliE s ohlS 5 (o e £ o 0
Datura o,5l ojlac a5 oS o Glo ebbone Sl ool ralS Shy5 oglac 5l i
5 sludss sl asls g9, )l soe Sl walixe slacdale o stramonium L. (Solanaceae)
Sylosae ysb a YL slacdale jo o)lac ol el anils o)l ais oS Oliie 095 ye
.(Abbasipour et al, cul oo o, aies JolS Ol i Gl3é Gpas g ob,y F5 alS coge

2011)

Yy



2 Lol 5l g Guio ol 5o adlllo 3550 LS glgil -v-5

Ol i

Ol adisS 50 ppe DS 5 alaz jlLaidloe pleeliad oolgls I Al gl 5 (Lo 0 lalS
(Kazemi et al, 2017) 5,5 o Ll loaSeisds o5 gy id SlaS 5 4 ()lg5 o o0lgils

395 55 il S 5 s ol Lol oole 45 3l e Vg 03l I Lo et oS
(OB g e (1) Conl 5,500 2l 00 BT (G008 b 0 smandS b S5 ponsclS sl oL 0
e g ol SlonST T caols glls g aib o L) eolgls 5l olac; oLS . (VYAY

OYAF 5o 5 Ghes) anl Jgib Ly 0dlgils cnl a8 5

rlodd gl -v-5-)

Sopgn, aluaiz ¢ e ol LS Peppermint . 1 oL L (Metha piperita L) _lals sl
(Doymaz, 2006) <.l Lamiaceae oolgl> 4 Lamiales aiul, 4 3lee 2n=FA) 0,00
il oo ASeyi g LiS7,B ( SlonS] Bl Cols lls olS ul o sgmge LS S
WJeiie ez SlaS 5 g9l Jals gl (Yadegariani et al, 2006; Pavela, 2005; Iserin, 2001)
(Murray, 1995) al o (5353538 LS 5 5 (55 0redlis < J3 P55 5 «99,15 il ((p3ike

2 Jals gl bl YeVY o Sen 5 B (5,90 Slids 5l saslcasd bl wlsl »
69y 1y (S,5L o s 1o o BUNIUM persicum Boiss olew 0,5 ;500 (uill 50 b dslas
S 590 5o olS cpl il fogr Hged 5l (Sl oS cuily O a eole Sl i (5,108 w5
W5 NV el (g 13T gy 2 oz 5 o 500 )15 40 (g o0 ol e 09 00le Dl pi
,» Phenacoccus solenopsis Tinsley (Hem.Pseudococcidae) 4y sgll o1 iy (59, oLS

5 Srunss 3l Saylssk 5t .(Roozdar et al, 2019 and 2020) 5,5 o Lsl alKisle;T Ll
Yy



5 95U Oygor ool dsed (Ll Gl 5 eIl Al gl sylej; lagulel (Saras
Bemisia tabaci Gennadius(Hemiptera;Alyrodidae) acs SIb oubw (55, ¢y gumd golg S
Srypd Codled S5k caw 398 sl il a5 ols Lis (Bolandnazar et al, 2018) lawgs
30,5 oo 0l

S0t gy 4 Ol o0 Dl Jlh plind o)lae 15T o) yo 0l planl liiox |
$g g Jals gl Thymus daenensis Celak (Lamiales;Lamiaceae) bs iyl (uilol aw
Aphis gossypii Glover ;Jl> ai (gq, Origanum vulgare (Lamiales; Lamiaceae) S
Lol plis gl w5 o lal o sll Zamani et al.,2017  lawgs o5 (Hemiptera: Aphididae)
Saeidi and Mirfakhraie (2017) asllas ;o .0uS ool (il38l s S 0o ol wdale yiol3dl
Scrgw JolS Sl pim 70+ 50 el YIVA B 1/AR o o Jalb slin Luilol dilizes slacdale
Lo,S ol Suis Callosobruchus maculatus F obs> slakais Lo

2 255 g g Jals slim slaojlac 3G o)L, (Saeidi and Hassanpor., 2014) olibss
B9 o Cannd (6 o S5,I050 53l gl Jald slims a5 ols slis o o pocd i asls
ol Jals ol b aslio o Jald slw uilul 3o Khanietal 2012 aslas o .09 265
Sitophilus oryzae i, (sesb 5w JolS Oluis a4 (g i Coww LPiper nigrum L
Kumar et .sls Lz Corcyra cephalonica St. z, 4o 5 (Coleoptera; Curculionidae)

Callosobruchus chinensis: olg>  coz g jo (glind uilul a5 ais 57 51585 5.5 al., 2009

ils 6,108 05 S lssb b

(S oo 0 —Y-5-¥

iz el lslias oolgls ) dluas (ale cunl  2LS (Salvia officinalis) S e

o (Lamiaceae) leliss oolgls 5l iz (0 55,5 5> 9 009 dgS Ve v Sga Julds S yo

Yy



slacul o> SLS 5 sl IS e e (Imanshahidi et al, 2006; Kuzma et al, 2006) .ol
(saIPdl LS 5 gl (S e W oglgen W pls (st els T 0z
(Taaritetal, 2010) il oo Jyilo (S35 097 (@loin s 5 Sl Siplog; s oy jo5l8
(b St Sl plid Slido sy (s ojlae aie) 50 0ud plnil Dliizd I 2y
(S WSS 590 g (getid Camans \WAY () a g o0 ,SLS Lo jobo 4y el g slasdas s o SausS g0
bt oz S 5 @y aded o)l aded w8 aiel) )l S8 S ez 6, 1 (S
SAS g5 Caols Gl (6 s sime ek s b bl 8ls (yLas gt «isls 13 w3590 (Slga>
oelaindl LS bl 9o Coons 5 olbeonds sl3>l (Ganbalani et al., 2015) yioren ol 004
30,8 Swguw oS Ol ade 1) IS 10 9 Artemisia Absinthium L(Asterales;Asteraceae)
s wisls |3 _w,p 5,50 Callosobruchus maculates (Coleoptera;Chrysomelidae) 4 »,1
29 aie,yo HlS ulul Ol il aisg cuwlin oW g gwled Caes lyls o puilul ols yLis
Nepeta cataria L. la,S elw 4 Mo, Artemisia aucheri Boiss (Asteraceae)
ez Soge Jsl o $og)Y s S e 5 058 G (SrpPS SNISL s, (Lamiaceae)
G zge )l sre jsb o puilul cplleols (LS s 285 8 pw) 2 9550 Dligee slabais
QOYAY (e g (o0,SLe) sias il (5 050
Hboyis by o B J5 5 Sy oiSomie cdled  (Irfan et al,, 2017) slo o)
56 Loy 59 Sy 2l 5 Jsbl ojlac a5 ols oLas Sitophilus oryzae L g, S

Sl Bl YL LiSTo i

FlR o et Y5 -Y
3,50 plasl.ail co Fabaceae wYedy 0,5 o9, LS ;1.(Glycyrrhiza glabra L) ;Lo y yis

g5 Y 5 el oyl u 3 65 Wb SlaS 5 Gl a5 conl elgial g aty, ol B pas

Yo



5 Jol s AVAY (e 5 hmsiee (2 ATAY (LS 5 siale) ail oo 595D
03955 3 el oSl el (J5 G S8 5l SLeS 5 5 it S 00 (VAL (S
olS Jeilie s )0 O ojlac YoIY L Ken § (60 ,xiws 28, (Chang et al., 2020) <.l
Ol o ols (las gl ol )18 GralesT 850 1) (asnis e 5 (o shansl (Olaain e ool
Phthorimaea operculella Zeller _oojcaw oue wlyy oY 5 il oo lhb
g (Lepidoptera: Gelechiidae)

Acacia L3GI oLS o, o ojlac il slocd, (Nazeefullah et al., 2017) slo o),
o)lac 8,y ols ylis zls wisls J1E ialejl 0,50 0,1 50,8 Sisgas pl w50 1) Loy ys g MOdesta
Mansoor-ul-Hasan et sla o, » guls Guizmed b 0, 50,8 Swguw o950 el oS 50 12
Callosobruchus Log) i » oo 5 i sl polil slao las 15U o, al., 2014
g Log) S olas g0 opl (SowsS,es 36 5 Les chinensis (Coleoptera: Bruchidae)

Gl ogee S 53 Ol Ay (2l ojlae (ulididl 5 pulidpw Il

S 6 i ,ub sasaslis el bl s e Ceratitis capitata (Diptera; Tephritidae)
.(NA Soliman and MAM EI-Genaidy., 54 slalinoe wKo ot g JolS slag,Y ade

2021)

Ol yRe ) -Y-5-¥f
o Ll Sl jo olS pl S 3 C.E.u 09 0Ly A Wb olS ol Sl Jdo 0550 40 lalyo
pas (uizmed g bl ed 4 5 09 0 Ay, j90 oLS (pl Libn S LIS es 50,5
3,5 1,8 colazul 8,90 oLS (pl aS 0ul 48 5 ppowad ¢ Slllaos iz j0 58T LS ol 5l eolaiul

el (Liliales) o JLLJ aiuly o (Iridaceae) \lis; oolsils 4 slae losiz oLS lae

\ig



(Khademi., aas oo JuSis 1) o)l olyae) o000, Sz 3l o a5 Sl dals b ol o AN e
locraling baidliwge (Fare dlge ol e S iolgiee Glie) @bt ©loS 5 5l 2010)
S5 ol (a5 w95 23S ilssi] sy ) LA, (sdliges, o)
25 gt 0 o 5 el @2 i) 30 661, (s ,500) ot oabs olsa 5 (JUl,E) laco
o,lac (Fernandez., 2004) ol 15,55 5 olims golaidl Cowal 5l cuslio o Slos 5 cudls cuils
Slosls lis 0g5 5l Slem sl Jaw jo (g0, ws ¢ Sldlas SISl laey S,U5 4 NS
o Lo jalS i 4 liae ) S 0g Sguzme 4y a5 L (Hosseinzadeh and Younesi., 2002)
Sligios 3356 lyhes SulS 5 0gzge SlaS  lolid 5 SaeSI T ol s ise;
3 ol yae; a5 Crocus uwiz s oI5 a5 ao oo L Oldlas ol . ol 48,55 & j90 (0L
Gil and Kaber. ) axib oo b yslawgi] 5 039505 wadgigds LS 5 sl oyls 18 69,5 o1 5o

.(2002; Omidi et al., 2014
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oo olZiils (65,0laS uSisls Sy olS olKiulejl jo 9 VF VYA Lo 0 g, i ialej]
For » Olres 5 (IS mre ol red (il glin GlalS ojlac 3B (o) Baa L 35,0l

2 ol (i o i () Bt Jole g sludis lagasly 5 Gs5 lasle
Oyl (5092

SV gaze Ol (p i Jpaze 93 (nl &) dny 9 albo lagielS 5l guim oot oY

e 0,5 (gilwlas 5500 Gl el 5l (Gl 0ol plaisl o> 1)l el jo onls Ll
Bt Joue Jd oo O04p S Ar g2 Cdlo ojlact 05 Fe e puiS dils> )39) (egran (lie s,
YOu\0#) ) olol L 8g,b 5,0 (Ebrahimi and Ajamhassani., 2020) (JspuedS J Lo
4O o1 asaus sals S8 (V=Y JSK8) 09 ST Jols Caz osy95 slylo Q—l ey &S (e gsle
Sl g 2ldy) 9 10 ED (cod Cush, 9 0,5 gl az o VALY (glos L oud oo j5ili 5
oascia Gl o eoliiwl slaale;l lp pilaz o slag,Y 5l a5 ool b9 Celw VA

(ol wKe) o€ giuan lid ol b,k —1-Y JSCi



LS Slgo-v-¥

Sbooliws 5l (o cal o Ohae) 5 Sleine® (Ko (Ml glins aslllas 590 kS

YY-Y0) bl sles jo (ormb j5b @ lalS cplaind gyslanz 3350 liw e ;o lagl onnlo
Slaslesl jo oyl o)lac 5l g oods Sias ylalS atan G 5w il ools I3 (o],5 il ax o
oolainl Sy 5l Gl cpyed g ald glins (S e ol Al jo aS cewl 53 4y a3Y Ll eolal

A oolaiwl s S S 1 lhacs 0 a0 0 aS 0g Jl> ol g oal

LS ojlac and -r-v

A0 5 Angd psd oS L (Azimi, Delnavaz and Mansor., 2006) s, 5l eslaw! b e, lac

oy 5 45 boliua Joibil il e B+ s Sl lys plasl 5 0,5 YID i o &0 oo
B2 L s (P JS2) 0B o0l )8 aids Fr S 4y (3,5 le 4300 A0) o> soke o
oS o 09,5 ooliiul alls el 5 OT poies jslatedy 9 wo,F Blo Ky ojleds peily Lo
los 13 sl ays okas Jlasiul 5 (ol Sl ooyl aiboly 5b Gl 055 LAl Jglsl
S8 ooyl 990 g 4 5Lis g0 slacale g o ools 1,8 daiBs Yo s 4y ol 5 6l a0 00

=

b5

.
*

oL (990 Glawl -+ Y-Y IS

AR



(ST Sy §-F Y
o agd QLS sleelas 5l gl lagialeT b ilizes slacdald  oriseny plosl sl
@S A o> cdle o lac jog 0,5 oo paiS Wlg> 0g)) Loias lie 4 alflas laadale ol
@l 5l S Sl &5 bl ol Jled Gidhee 00 e il e B0 sl
oylac 3l ydg S Vo v lade e 9,500 5l ooliwl b s g 0l 00ls )18 (650 10 10 eoras
DLl sy o eyme GRE gyime 4 doyd Ao g B0 Yo AB - laclile L LS sl
sl alplo s ools )13 0 ke (o plle )Y 300 S0 6% 8 (9p0 Sl @ az g b S
20og S Ve (1SS) 09,8 T Jolls &l yo a5 ol oobo! Gro Fooolaw wojlas G o 5l clale
g, o s w0l 03938l il 0 o457 39y cegimn slae slacs iy Jold b valds jlod (rizen
o2 LG5 dwle b e dinles 4da5 009l (51ae 5 cels Y o a0 a5 0l o0ls ol

Ol i 48y 900,85 oo Dl i 10 FauiS o 1Y0 sgum oS cunl shalée) SasiS ;e wolals

10+ YL yuo 9 S o o &S Cewl ale)  FaniS 0 g(aiind g ool SIS 6lls saile B
—Lg;.oilsgti%u)'T pll gl a0 )5 s dadlllas 0550 LS 51 SO o 0 lac (00,5 0 Dl i
Veg Vef) Qbil oauiS 53 50V oolawi o)las 12 (gl p .ol oolaiwl (Sauis nj 50 5l o gwlils
Cros ) o Al .o 00l 1,8 oolatl 0550 a0 das aslis § cwlids el Slislesl 1o 4 (ao o

5 olosl POLOC-PC l53la 5 51 oolicisl b o5 ao las

vy



WJS Slaxi p axlllao 3590 LS o lac p3l owyp Tob

ol oyl pw s g,yY 50 eyl goundly 9 lamwglgil 5

‘5..\.’& oy

Veg ) slackile 1) o)lac 255w lia 5 egian 5id 05 i Glalejl ool plonil g
o 03l 18 e cpw g,¥ O slaws olKST wu0,5 adlol oo g0 90 13 4 (oS o gl p vus s
o3gdl (513 5l el FA 5 VF o a5 0l o0ls o3l lag,Y @ 09 bz LSS s Jolis a5
5 Llumgisendl datomglel 5 olass dacwgen 5 olass )yde Gloy SeldS 5l oS 035
O 95Y o JomeS S oL il ol cnl (sl aus )8 cud 5 (Bl J1S5 50 slaoSsimgi il
sl sbo (ileds sl (VAAD (aws g dgaome) al olulid (60 Joo 285 5l oolaiul b p,lox
D3 sl S il addgen (5y5laex a4 b yglae ez o lag,Y iidsen (S
sy 5, Gidgad «55,Y o 5l 00 Al &8, cul s bl ot o0y LISl aligay
w185y olisl ws oole o 3.8, Sujslen b 8L 5l e Gliee g 0,8 5 slaex S 5,5
(Nacl2 72Mm, Na2so4 9Mm,Glycerol 43Mm,Methyl violet .yl Joloxo iolejl o
Jolee lie 4 adgen cos (Mahmood and Yosef, 1985) 5 0.03Mm,Distilled water)
55k oY Sleslanal b (So> slaobe (5iled 09 VIV plez o sl (s See) gl
OeSilee dwloea b S 5 Lo (Y=Y JSC0) ol ploxil Olympus BH2 oS S T old S5
(Vo Gos 5 @y gk ) olul a4 plasp2) [lgms oY Gl lls B )0 d9250 (So sl sk olass

:(Jones, 1962) o sl

St JgudS oY la il gee X 23, co o X IMME X o Comngon Slows

AY sloads leds sl il olass

AR}



aslie 5 3,5 plonil olas LS b JB o baosls 43355 SAS 9.4 133l 5 5l oolizul b olSST

b pll so s S a0 (S5 oge)] bl Silee

(ol L uSe) (6395 295wy Yo alawg & (g5 b ol b Lo =¥ S

‘LS‘LYW")'O “S-LOJﬁ &L.su GL@LJ 6'.@0)L9.C LS'M))') _‘”—9
opcww oo (w9 Y AR el w lpae) 9 Gluce

:‘sd..’».b
039 Sk 2 ln (esran Gl a5 90 lies eles 9315 Abwgar Tl Gialojl (el sl
sl ol 4 ojlac iy Sae T e o (gl olS5T dalié dges o5 pledl 5l pm A
00l (j9 wlilaz jsbo 4y ulu (55515 alwgar L3 5145 0oz (o )Y S 50 s 5 aslal las
S P A (Loan G138 0,5 90 (Gel> slas i a4 vald diges 0285 )18 60 8 (9,0 Koy
ool S55l5 alg 4 M3 aS o )lez e 9,Y ae 50 olSST wl a8lal sl jids See Fe e l5e
Lo b Hgilow )5 oliws jo 1) 5, 5138 (g9l> slos i o 0l a8l o g 2 a4y Widgs o0l (39

)‘ o= X ool )‘)3 celw FA Sow L aelw YFA é‘)bﬁ LS)L“'“'s) 0)505./.0‘ wa.la)ﬁ \EYA

P9y by ol Slewle 005 (359 9515 ahewgay 138 g ag ¥ 0)lgs Slalae oloj cuddS
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128 )8 plil |3 & a0 45 (Hunge et al, 2000)
; RGR = (A- B)/ (B x Day) : s o, &5

08 o sl a )5 oo o g2 pges 39, 50 o) Sl (59 =A

0% 52 glil 4 08 Lo o Ol i adgl 55=B

Go,y V) siwles! e =Day

sl D pan £

RCR=D/ (B*Day)

0,8 0 sl 05 Lo s poa 00,95 (sl3¢ laie =D

08 0 il ap S oo e p it eyl (55 =B

ol 03,55 (e oS oS

ECI=(RGR/RCR) *1007.

wdss Skl el

FDI= [(C-T)/C] *100v.
(3,8 12 glil 0,5 o) wals 1o 10 sa 03,95 laé Jlaie =C
(3,5 ;0 Gljl 0 0,5 o) Jless ;0 oal 00,95 (513 Jade =T
oSlee aslie sl g 28,3 alxil _Bolas SlS b JB ;5 SAS 9.4 l38le 5 Lawgs ool 4350

Al oolazwl SSls anﬂ 3l osls

oS T 58 s 31 cadlad g puSolas vy

oy p)laz e Sog)Y 50 SlacST Jib o5l colled (g9, » (BLS sleojlae I s 6
Yool ks o slp By, opl o (Leonard, 1985) a5 solatwl o pY Cawger g, 5l (gai

VO slocgso)See )+ S 9,500 ST L (65 095 - ool (6 25 95 e slez (o 55Y S0e

Yo



I8 R Gl Cadg e S 0 dbogds S 4 cadgen Ll Job jo ol Jiie 6] Lo
oBiws 10 gy, Se ol Wyl Jos 45 (6,5 ol> adgan (535050 g au 5l ay25 51 B asad ool
T e 4y adds o 490 Ve Lol S il ax 0 Sl sles o (Centrfuge 5810) 5q0 sl
oBiwd 50 0,Lg0 sdwlawsds Jolza ol oibged g ol a8lol ool piias sole 4 (PH 7)
5980 yiile dBB0 003l Do 4y adBs o e VYoo e Lol 5 ile 4z o Jlia led jo 5ea il
FeaSee ¥ sl oy 285 18 ooliiulsjge a3l gl sl o ol et 55 mle 5 wind
a5’ L-dihydroxyphenylalanin (L-DOPA) Voo Lo Vo Joloo 5l 2Jg oo B0 4 ladiges
Job s o 8Ll Slind 3l 125,50 00 5wl oo SlaaST Jib o3l polazs] (gl sses
ol ol ouilgs egil FA¢ zse Jsb o Elisa reader (ELX800) oKiws lawss adiged zge
ool bolse 505 b aS oz cpw g,¥ sae Vo Cowgod Jolis 1SS 0 a5 1S5 a0 ioles]
Ol oSl m yo o SJald glins alS (slaolae 15T GiulojT o bogs e slaosls 45265 .09 2,
2555 ol 3ol S b 8 55 SASOA Ijdle 5 Loy oS 55 il led 1y e 5

28y plsl SO a3l bawgs 5 e Silee dslie

(Sald £lixs LS b las cilise gedilé o)y _Y-A
ot (S ) Olwogas p (35485 9 ol 2 (M 0

(SO
Sl 2 . L8)5 )18 gy 390 (g 0yl p)lez s g Y Sae ¥ Jle e 0 slate cnl sl
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(Thymus SUs cpiagl ciS o i 51 gy (VYAF) (o o X 2593,085 o7 oy90 owbee oo o)
9, (Mentha longifolia L.) .25 435 5 (Mentha pipertia L.) Jals slss daenensis Celak)

LS5yl pgle o (60,8 slo ragh Aadl o il a8 ez Aphis gossypil > ais

JM J.x.....» S9y @j)b OLS S o)l..a.c- oS )." (\\NQV) P &5L59 9 P B e c‘_g?dta
Agonoscena pistaciae Burkhardt and Lauterer (Hem:Aphalaridae) .,

(55)'7' w.[l.i_‘i 9 ).....,.» o).:) )9.79 Coouw 5 Lo )..\.:lJ Ava¥ ) “57..5 9 c& ‘(5““\" “p ‘LS’L'“O
(559l cale alxo) Ky oLS Tribolium confusum 4 Sitophilus granarius - YL.5 )5
VY=Y (Y)YA
NEA-VO0 (VYA (9,00 Gl dolilad  oLS lys b 2,6 Lz ade LS

sedes 5 (Ferula assa-foetida L.) ojeul llS Jsibl olae 15U .V F+0) o, > pxe

5,1 o g)Y Sojgde s slo Shy Sp g olals , (Aloysia citriodora Ort. et Palav.)
Olpl a9 29l lalS wlasss (Ephestia kuehniella (Lepidoptera: Pyralidae)).

4335 5 9)Y 2l slaes) 4 b jede 5993 (liles] b3l YA o ()5 pledses

» o) @yl g Ephestia kuehniella Zeller . slail yoow o)1 o aily s 5o o8 slesdale 51 YWS )5

Y



AT o5 oSl 55,08 oaSLtdls wndy) (oulii | anlibly il (Soselsm olss 5l

Ao
Pistacia au oo wiluwl &5 6 i Caols cw) n (VYA o ¢j0u8g 00 il o Bolo ¢ o o b
Phthorimaea operculella Zeller oojww oo (9, sp.kurdica(Zohary) altlantica.sub

(o) (swlids Cunsj dlxa) 5,55l slo g’ alxs (Lepidoptera:Gelechiidea)

Glycyl’rhiza QL..’L);).A.M: 929 KW u‘);‘ P So9 (\YAD) z ‘ool)' O 9 P ¢J»a‘ (5).&»4.’
AY 2 (V) 2l plols awlidlas . oy 5 S 1 0 590 LS 55 5 (glabra)

o) 29,00 (LS sl Luwilul LSU(Y18) o, a8, 9,0, WS gl ooly &5, 5, LS (5,90
» Thymus vulgaris L. . £l 2041 g Artemisia dracunculus L. 55 5 <Satureja hortensis

Leptinotarsa decemlineata (Say) « cusjouw ©9ollS Sugw ludss bl

JEY=YYA ()0, (Kb pdlS 0 50 0,0 slo g i (Coleoptera: Chrysomelidae).

Gl e 6 s Lo g 95 omsy 2 OV FVR) S 0I5 Sl sla 5 e ezl ol o eyLils
o 9 0,1 5l oo as olde w3, diz g9, p ol slab,ep o Ephestia kuehniellacs,|
JO-FA (Y)Y ‘Jjjjwuz}/.} .‘aA.;f

Agrafioti, P., & Athanassiou, C. G. (2018). Insecticidal effect of contact insecticides
against stored product beetle populations with different susceptibility to phosphine.
Journal of Stored Products Research, 79, 9-15 .

Ajamhassani, M. (2015). Study on morphology and abundance of hemocytes in spurge
hawk moth Hyles euphorbiae Linnaeus (Lepidoptera: Sphingidae). Plant Protection
(Scientific Journal of Agriculture), 38(3), 49-62.

Ajamhassani, M. (2019). Study on morphology and frequency of hemocytes in
Osphranteria coerulescense (Redt) (Coleoptera: Cerambycidae) and Zeuzera pyrina L.
(Lepidoptera: Cossidae) larvae, two wood boring insects of Iran. Accepted inlranian
Journal of Forest and Range Protection Research, 17(2): 96-106.

Ajamhassani, M., Jalali Sendi, J., Zibaee, A., Askary, H., & Farsi, M. J. (2013).
Immunoliogical responses of Hyphantria cunea (Drury) (Lepidoptera: Arctiidae) to
entomopathogenic fungi Beauveria bassiana (Bals.-Criy) and Isaria farinosae (Holmsk.)
FR. Journal of Plant Protection Research, 53(2): 110-118.

Alkan, M., Gokce, A., & Kara, K. (2015). Antifeedant activity and growth inhibition
effectsof some plant extracts against larvae of Coloradopotato beetle [Leptinotarsa
decemlineata Say (Col.: Chrysomelidae)] under laboratoryconditions. Turkiye
Entomoloji Dergisi, 39: 345-353.

A



Arlian, L. G., & Platts-Mills, T. A. E. (2001). The biology of dust mites and the
remediation of mite allergens in allergic disease. Journal of Allergy and Clinical
Immunology, 107(3), S406-S413 .

Arthur, F. H., & Flinn, P. W. (2000). Aeration management for stored hard red winter
wheat: simulated impact on rusty grain beetle (Coleoptera: Cucujidae)
populations. Journal of economic entomology, 93(4), 1364-1372..

Ashida, M., & Brey, P. T. (1995). Role of the integument in insect defense: pro-phenol
oxidase cascade in the cuticular matrix. Proceedings of the National Academy of
Sciences, 92(23), 10698-10702.

Azimi, A. A, Delnavaz, H. B. & Mansour, G. A. 2006. Antifungal effect of aqueous
alcoholic and phenolic extracts of seed and leaves of Sorghum bicolour against Fusarium
solani, Fusarium poa in Persian. Medical Plants 6(1): 26-32.

Baghban, A., Jalali Sendi, J., Zibaee, A., & Khosravi, R. (2014). Effect of heavy metals
(Cd, Cu, and Zn) on feeding indices and energy reserves of the cotton boll worm
Helicoverpa armigera Hibner (Lepidoptera: Noctuidae). Journal of Plant Protection
Research, 54(4): 367-373.

Banville, N., Browne, N., & Kavanagh, K., (2012). Effect of nutrient deprivation on the
susceptibility of Galleria mellonella larvae to infection. Virulence. 3(6), PP: 497-503.

Bao, Y., Yamano, Y. & Morishima, I. (2007). Induction of hemolin gene expression by
bacterial cell wall components in eri-silkworm, Samia cynthiaricini. Molecular Biology,
146: 147-151.

Batta, Y. A., & Kavallieratos, N. G. (2018). The use of entomopathogenic fungi for the
control of stored-grain insects. International Journal of Pest Management, 64(1), 77-
87.

Bett, P., Deng, A., Ogendo, J., Kariuki, S., Kamatenesi-Mugisha, M., Mihale, J., & Torto,
B. (2016). Chemical composition of Cupressus lusitanica and Eucalyptus saligna leaf
essential oils and bioactivity against major insect pests of stored food grains. Industrial
Crops and Products, 82: 51-62.

Bett, P., Deng, A., Ogendo, J., Kariuki, S., Kamatenesi-Mugisha, M., Mihale, J., & Torto,
B. (2017). Residual contact toxicity and repellence of Cupressus lusitanica Miller and
Eucalyptus saligna Smith essential oils against major stored product insect pests.
Industrial Crops and Products, 110: 65-74.

Bolandnazar, A., Ghadamyari, M., Memarzadeh, M., & Jalali Sandi, J. (2018). Repellent
and lethal effect of essential oils of rosemary, peppermint and eucalyptus and thyme
extract, formulated as nano- and microemulsions, on Bemisia tabaci
(Homoptera:Aleyrodidae) under greenhouse condition. Journal of Entomological
Society of Iran, 38(1), 81-97.

Borges, A.R., Santos, P.N. Furtado, A.F. and Figueiredo, R.C. 2008. Phagocytosis of
£4



latex beads and bacteria by hemocytes of the triatomine bug Rhodnius prolixus
(Hemiptera: Reduvidae). Micron, 39: 486-49.

Bouzeraa, H., Bessila-Bouzeraa, M., & Labed, N. (2019). Repellent and fumigant toxic
potential of three essential oils against Ephestia kuehniella. Biosystems diversity, 27(4):
349-353.

Bulet, P. & Stocklin, R. (2005). Insect antimicrobial peptides: structures, properties and
gene regulation. Protein Pept Lett, 12(1): 3-11.

Bulet, P., & Stocklin, R. (2005). Insect antimicrobial peptides: structures, properties and
gene regulation. Protein and peptide letters, 12(1), 3-11.

De Castro, M. L., & Garcia-Ayuso, L. E. (1998). Soxhlet extraction of solid materials: an outdated
technique with a promising innovative future. Analytica chimica acta, 369(1-2), 1-10.

Cerenius, L., & Soderhall, K. (2004). The prophenol-oxidase-activating system in
invertebrates. Immunological Rev. 198: 116-126.

Cerenius, L., Lee, B. L., & Soderhall, K. (2008). The proPO-system: pros and cons for
its role in invertebrate immunity. Trends in immunology, 29(6), 263-271.

Coles, J. A, Farley, S. R., & Pipe, R. K. (1995). Alteration of the immune response of
the common marine mussel Mytilus edulis resulting from exposure to cadmium. Diseases
of Aquatic Organisms, 22(1), 59-65.

Ghoneim, K. (2018). Disturbed hematological and immunological parameters of insects
by botanicals as an effective approach of pest control: A review of recent progress. South
Asian. J. Exp. Biol, 1, 112-144.

Correia, A.A. (2008). Histofisiologia do canal alimentar e hemadcitos de Spodoptera
frugiperda (JE Smith) (Lepdoptera: Noctuidae) tratadas com nim (Azadirachta indica A.
Juss). Dissertation, Universidade Federal Rural de Pernambuco.

Cox, P. D. (2004). Potential for using semiochemicals to protect stored products from
insect infestation. Journal of Stored Products Research, 40(1), 1-25.

Daglish, G. J., Holloway, J. C., & Nayak, M. K. (2013). Implications of methoprene
resistance for managing Rhyzopertha dominica (F.) in stored grain. Journal of Stored
Products Research, 54, 8-12.

Darnahal, E. Jamshidi. M., Jafarlou. M., & Hasheminia. S. (2020). Insecticidal and

repellent effects of essential oils from different parts of Achillea millefolium against adult
of Oryzaephilus surinamensis L. (Coleoptera, Silvanidae).

Dyar, H. G.1890. The number of molts of lepidopterous larvae. Psyche 5: 420-422.



Dhen, N., Majdoub, O., Souguir, S., Tayeb, W., Laarif, A., & Chaieb, I. (2014). Chemical
composition and fumigant toxicity of Artemisia absinthium essential oil against
Rhyzopertha dominica and Spodoptera littoralis. Tunisian Journal of Plant Protection,
9(1): 57-61.

Dobovskiy, 1. M., Grizanova, E.V., Ershova, N.S., Rantala, M. J. & Glupov, V. V.
(2011).The effect of dietary nickel on detoxification enzymes, innateimmunity and
resistance to the fungus Beauveria bassiana in the larvae of the greater
wax mouth Galleria mellonella. Journal of Chemosphere., 85: 92-96.

Doymaz, I. (2006). Thin-layer drying behavior of mint leaves. Journal of Food
Engineering, 74: 370-375.

Duarte, J. P., Silva, C. E., Ribeiro, P. B., & Céarcamo, M. C. (2019). Do dietary stresses
affect the immune system of Periplaneta americana (Blattaria: Blattidae)? Brazilian
Journal of Biology, 80(1), 73-80.

Ebrahimi, M. & Ajamhassani, M., (2020). Investigating the effect of starvation and
various nutritional types on the hemocytic profile and phenoloxidase activity in the Indian
meal moth Plodia interpunctella (Hubner) (Lepidoptera: Pyralidae). Invertebrate
Survival Journal, 17: 175-185.

Abd El-Aziz, S. E. (2011). Control strategies of stored product pests. J. Entomol, 8(2),
101-122.

Enger R, Dukefoss D. B, Tang W, Pettersen K. H, Bjgrnstad D. M, Helm P. J, Jensen V,
Sprengel R, Vervaeke K, Ottersen OP, et al. . (2017). Deletion of aquaporin-4 curtails
extracellular glutamate elevation in cortical spreading depression in awake mice. Cereb
Cortex. 27:24-33.

Flinn, P. W., Subramanyam, B., & Arthur, F. H. (2004). Comparison of aeration and
spinosad for suppressing insects in stored wheat. Journal of economic
entomology, 97(4), 1465-1473.

Gaire, S., O’Connell, M., Holguin, F. O., Amatya, A., Bundy, S., & Romero, A. (2017).
Insecticidal Properties of Essential Oils and Some of Their Constituents on the Turkestan
Cockroach (Blattodea: Blattidae). Journal of Economic Entomology, 110(2), 584-592

Gaire, S., Scharf, M. E., & Gondhalekar, A. D. (2020). Synergistic Toxicity Interactions
between Plant Essential Oil Components against the Common Bed Bug (Cimex
lectularius L.). Insects, 11(2), 133-140.

Ghasemi, V., Khoshnood Yazdi, A., Zaker Tavallaie, F., & Jalali Sendi, J. (2014). Effect
of essential oils from Callistemon viminalis and Ferula gummosa on toxicity and on the
hemocyte profile of Ephestia kuehniella (Lep.: Pyralidae). Archives of Phytopathology
and Plant Protection 47, 268-278.

Ghasemi, V., Moharramipour, S., & Jalali Sendi, J. (2013). Circulating hemocytes of
Mediterranean flour moth, Ephestia kuehniella Zell. (Lep: Pyralidae) and theirresponse
to thermal stress. Invertebrate Survival Journal, 10: 128-140.

A



Ghoneim, K. Disturbed hematological and immunological parameters of insects by
botanicals as an effective approach of pest

Guleria, S., & Tiku, A. K. (2009). Botanicalsin Pest Management, Current Status and
Future Perspectives. Pp. 317-329 In: Rajinder P and Ashok KD (eds.), Integrated Pest
Management: Innovation-Development Process. Springer Netherlands

Gupta, A. P. (1979). Insect hemocytes: development, forms, functions and techniques.
New York (NY): Cambridge University Press; p. 628.

Gupta, A. P. (1991). Insect immunocytes and other hemocytes: roles in cellular and
humoral immunity” In:Gupta, A.P. (Ed.), Immunology of Insects and Other Arthropods.
CRC Press, Boca Raton, pp. 19-118.

Gustavsson, J., Cederberg, C., & Sonesson, U. (2011). Global Food Losses and Food
Waste.

Hagstrum, D. W., & Flinn, P. W. (2014). Modern stored-product insect pest
management. Journal of Plant Protection Research, 54(3), 205-210.

Hallman, G. J. (2013). Control of stored product pests by ionizing radiation.

Haque, M. A., Nakakita, H., Ikenaga, H., and Sota, N. (2000). Development-inhibiting
activity of some tropical plants against Sitophilus zeamais Motschulsky (Coleoptera:
Curculionidae). Journal of Stored Products Research, 36(3), 281-287.

Hatami A. Mohammadi D. Evazian N.2020. Lethal Effects and Oviposition Deterrency
of Celery, Apium graveolens, and Sickleweed, Falcaria vulgaris, Against the Potato
Tuber Moth, Phthorimaea operculella in laboratory conditions.

Hernandez Nopsa, J. F., Daglish, G. J., Hagstrum, D. W., Leslie, J. F., Phillips, T. W.,
Scoglio, C., ... & Garrett, K. A. (2015). Ecological networks in stored grain: Key
postharvest nodes for emerging pests, pathogens, and mycotoxins. BioScience, 65(10),
985-1002.

Heydarzade, A., Valizadegan, O., Negahban, M., & Mehrkhou, F. (2019). Efficacy of
Mentha spicata and Mentha pulegium essential oil nanoformulation on mortality and
physiology of Tribolium castaneum (Col.: Tenebrionidae). Journal of Crop Protection,
8(4): 501-520.

Hillyer, J. F. (2016). Insect immunology and hematopoiesis. Developmental and
Comparative Immunology, 58, 102-118 .

Horowitz AR, (2009). Biorational Control of Arthropod Pests: Application and
Resistance Management. Springer, Dordrecht. 20:1-20.

Huang Y., & Ho S.H. (1998). Toxicity and antifeedant activity of cinnamaldehyde against

the grain storage insects, Tribolium castaneum and Sitophilus zeamais. Journal of Stored
Products Research, 34: 11-17.

\Al



Huang, F., Yang, Y. Y., Shi, M., Li,J. Y., Chen, Z. Q., Chen, F. S., & Chen, X. X,, 2010.
Ultrastructural and functional characterization of circulating hemocytes from Plutella
xylostella larva:cell types and their role in phagocytosis. Tissue and Cell. 42(6), PP: 360-
364.

Huang, Y., Lam, S. L., & Ho, S. H. (2000). Bioactivity of essential oil from Elletaria
cardamomum (L.) Maton. to Sitophilus zeamais Motschulsky and Tribolium castaneum
(Herbst). Journal of Stored Products Research, 36: 107-117.

Huang, Y., Tan, J. M. W. L., Kini, R. M., & Ho, S. H. (1997). Toxic and antifeedant
action of Nutmeg oil against Tribolium castaneum (Herbst) and Sitophilus zeamais
Motsch. Journal of Stored Products Research, 33: 289-298.

Imanshahidi, M. & Hosseinzadeh, H. (2006). The pharmacological effect of Salvia
species on the central nervous system. Phytotherapy Research, 20(6): 427-437.

Immarju, J. A. (1998). The commercial use ofazadirachtin and its integration into viable
pestcontrol programs. Pesticide Science, 54: 285-2809.

Iserin, P., Masson, M., Restellini, J. P., Ybert, E., De Laage de Meux, A., Moulard, F., ...
& Botrel, A. (2001). Larousse des plantes médicinales identification, préparation,
soins. Editions Larousse, Paris, 15.

Isikber, A. A., & Athanassiou, C. G. (2015). The use of ozone gas for the control of insects
and micro-organisms in stored products. Journal of Stored Products Research, 64, 139-
145.

Isman, M. B. (2000). Plant essential oils for pest and disease management. Crop
Protection, 19 (8-10): 603-608.

Jones, J. C. (1962) Current concepts concerning insect hemocytes. American Zoologist
2, 209-246.

Jurat-Fuentes, J. L., & Jackson, T. A. (2012). Bacterial entomopathogens. Insect
pathology, 265-349.

Kanost MR (2007) Serpins in a lepidopteran insect, Manduca sexta. Molecular and
Cellular Aspects of the Serpinopathies and Disorder in Serpin Activity (ed. by GA
Silverman and DA Lomas), pp. 229-242. World Scientific Publishing, Hackensack, NJ,
USA.

Karaborklu, S., Ayvaz, A., Yilmaz, S., and Akbulut, M. 2011. Chemical composition and
fumigant toxicity of some essential oils against Ephestia kuehniella. Journal of
Economic Entomology, 104(4): 1212-1219.

Kazemi, M., Roshandel, P. and Rafiei, M. (2017). Evaluation of allelopathic potential of
six medicinal plants on some physiological and biochemical characteristics of beta
vulgaris and its two important weeds. Journal of Plant Process and Function, 6(21): 65-
79.

Yy



Kempraj, V., and Bhat, S. K. (2008). Ovicidal and larvicidal activities of Cyperus
giganteus and Cyperus rotundus Linn. essential oils against Aedes albopictus (Skuse).
Natural Product Radiance, 7(5): 416-419.

Khan, T., Shahid, A. A., & Khan, H. A. A. (2016). Could biorational insecticides be used
in the management of aflatoxigenic Aspergillus parasiticus and its insect vectors in stored
wheat?. PeerJ, 4, e1665.

Khani, M., Marouf, A., Amini, S., Yazdani, D., Farashiani, M., Ahvazi, M., Khalighi-
Sigaroodi, F., and Hosseini-Gharalari, A. 2017. Efficacy of three herbal essential oils
against rice weevil, Sitophilus oryzae (Coleoptera: Curculionidae). Journal of Essential
Oil Bearing Plants, 20(4): 937-950.

Khanikor, B. & Bora, D., 2012. Effect of plant based essential oil on immune response of
silkworm, Antheraea assama Westwood (Lepidoptera: Saturniidae). Internanional
Journal of Industrial Entomology, 25(2): 139-146.

Khater, H. F. (2012). Ecosmart biorational insecticides: alternative insect control
strategies. Advances in integrated pest management, 17-60.

Kheirkhah, M., Ghasemi, V., Yazdi, A., & Rahban, S. (2015). Chemical composition and
insecticidal activity of essential oil from Ziziphora clinopodioides Lam. used against the
Mediterranean flour moth, Ephestia kuehniella Zeller. Journal of Plant Protection
Research, 55(3): 260-265.

Khoobdel, M., Ahsaei, S. M., & Farzaneh, M. (2017). Insecticidal activity of
polycaprolactone nanocapsules loaded with Rosmarinus officinalis essential oil in
Tribolium castaneum (Herbst). Entomological research, 47(3), 175-184.

Khoobdel M., Ma’rouf A., Farajzadeh D., Vatani H., Riazipour M, & Joneydi N. (2011).
Abundance and diversity of pest arthropods in stored cereals in a military unit. Journal
Mil Med, 13(2), 81-87 .

Kiran, S. R., Reddy, A. S., Devi, P. S., & Reddy, K. J. (2006). Insecticidal, antifeedant
and oviposition deterrent effects of the essential oil and individual compounds from
leaves of Chloroxylon swietenia. Pest Management Science, 62: 1116-1121.

Koruni¢, Z. (2013). Diatomaceous Earths-Natural Insecticides. Pestic. Phytomed.
(Belgrade), 28(2), 77-95.

Koul, O., Walia, S., & Dhaliwal, G. S. (2008). Essential oils as green pesticides: potential
and constraints. Biopesticides international, 4(1), 63-84.

Kovanci, O. (2016). Feeding and oviposition deterrent activities of microencapsulated
cardamom oleoresin and eucalyptol against Cydia pomonella. Chilean Journal of
Agricultural Research, 76(1): 62-70.

Kumar, R. (2017). Insect pests of stored grain: Biology, behavior, and management
strategies. Apple Academic Press.

\Al



Kumar, P., Mishra, S., Malik, A., & Satya, S. (2011). Repellent, larvicidal andpupicidal
properties of essential oils and their formulations againstthe house fly, Musca domestica.
Medical and Veterinary Entomology, 25(3): 302-310.

Kuzma, L., Skryzypek, Z. & Wysokinska H. (2006). Diterpenoids and triternoids in hairy
roots of salvia sclarea. PCTOC, 84(2):171-9.

Lavine, M. D., & Strand, M. R. (2002). Insect hemocytes and their role in immunity.
Insect Biochemistry and Molecular Biology, 32(10), 1295-1309.

Lee, C., Sung L., & Lee, H. (2006). Acaricidal activity of fennel seed oils and their main
component against Thyrophagus putrescentiae a stored food mite. Journal of Stored
Products Research, 42: 8 — 14.

Leonard, C., Soderhall, K., & Ratcliffe, N. A., (1985). Studies on prophenoloxidase and
protease activity of Blaberus craniifer haemocytes. Insect Biochemistry, 15(6), PP: 803-
810.

Li, T., Yan, D., Wang, X., Zhang, L., & Chen, P. (2019). Hemocyte changes during
immune melanization in Bombyx mori infected with Escherichia coli. Insects, 10(9),
301.

Ling, E., & Yu, X. Q. (2005). Prophenoloxidase binds to the surface of hemocytes and is
involved in hemocyte melanization in Manduca sexta. Insect biochemistry and
molecular biology, 35(12), 1356-1366.

Ling, E., Shirai, K., Kanehatsu, R. & Kiguchi, K., (2004). Reexamination of
phenoloxidase in larval circulating hemocytes of the silkworm, Bombyx mori. Tissue and
Cell, 37: 101-107.

Liu, Z. L., Yu, M., Li, X. M., Wan, T., & Chu, S.h. (2011). Repellent activity of eight
essential oils of Chinese medicinal herbs to Blattella germanica L. Record of Natural
Products, 5(3): 176-183.

Liu, Z.L. & 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(4):
317-328.

Locatelli, D. P., Limonta, L., & Stampini, M. (2008). Effect of particle size of soft wheat
flour onthe development of Ephestia kuehniella Zeller (Lepidoptera: Pyralidae). Journal
of Stored Product Research, 44: 269-272.

Mahmood, A., & Yousaf, M., 1985. Effect of some insecticides on the hemocytes of
Gryllus bimaculatus de Geer. Pakistan Journal of Zoology, 17, PP: 71-84.

Yo



Malacrino, A., Campolo, O., Laudani, F., & Palmeri, V. (2016). Fumigant and repellent
activity of limonene enantiomers against Tribolium confusum du Val. Neotropical
Entomology, 45(5): 597-603.

Manjula P. Lalitha K. Vengateswari, G. Patil, J. Senthil S. N. & Shivakumar, M. S. 2020.
Effect of Manihot esculenta (Crantz) leaf extracts on antioxidant and immune system of
Spodoptera litura (Lepidoptera: Noctuidae). Biocatalysis and Agricultural
Biotechnology, 23: 1-9.

Mohandass, S., Arthur, F. H., Zhu, K. Y., & Throne, J. E. (2007). Biology and
management of Plodia interpunctella (Lepidoptera: Pyralidae) in stored
products. Journal of Stored Products Research, 43(3), 302-311.

Mondal, K. A. M. S. H., & Parween, S. (2000). Insect growth regulators and their
potential in the management of stored-product insect pests. Integrated Pest Management
Reviews, 5(4), 255-295.

Murrray, M. T. (1995). The healing power of herbs: The enlightened person’s guide to
the wonders of medicinal plants. Rocklin, CA, Prima Pub, 14, 410.

Nagaraju, A., Babu, T., & Babu, B. (2017). Standardization of X-ray radiography
methodology for the detection of hidden insect infestation in different varieties of
groundnut. Environment and Ecology, 35(4A), 2891-96.

Nakahara, Y., Kanamori, Y., Kiuchi, M., & Kamimura, M. (2003). In vitro studies of
hematopoiesis in the silkworm: cell proliferation in and hemocyte discharge from the
hematopoietic organ. Journal of Insect Physiology, 49(10), 907-916.

Nardi, J. B., Pilas, B., Ujhelyi, E., Garsha, K. & Kanost, M. R. 2003. Hematopoetic organs
of Manduca sexta and hemocyte lineages. Development Genes and Evolution, 213: 477-
491.

Nouri Ganbalani, G., Teimouri Bilehsavar, A., Rfiee Dastgerdi, H., Mardani Talaee, M.,
& Mansouri, S. M. (2020). The effects of plant extracts from eucalyptus, lemon balm,
soapwort and Persian hogweed against Phthorimaea operculella (Zeller) under laboratory
conditions. Journal of Plant Research (Iranian Journal of Biology) , 33(1), 189-201.

Oftadeh, M., Sendi, J. J., & Ebadollahi, A. (2020). Toxicity and deleterious effects of
Artemisia annua essential oil extracts on mulberry pyralid (Glyphodes
pyloalis). Pesticide Biochemistry and Physiology, 170, 104702.

Pandey, S., Pandey, J. P., &Tiwari, R. K. (2012) Effect of Some Botanicals on Hemocytes
and Molting of Papilio demoleus Larvae. Journal of Entomology 9: 23-31.

Pavela, R. (2005). Insecticidal activity of some essential oils againstlarvae of Spodoptera
littoralis. Fitoterapia, 76: 691-696.

\td



Pavela, R. (2006). Insecticidal activity of essential oils against cabbage aphid Brevicoryne
brassicae. Jeobp, 9(2): 99-106.

Pavela, R. (2012). Sublethal effects of some essential oils on the cotton leaf worm
Spodoptera littoralis (Boisduval). Journal of Essential Oil Bearing Plants, 15: 144-156.

Phillips, T. W., & Throne, J. E. (2010). Biorational approaches to managing stored-
product insects. Annual review of entomology, 55, 375-397.

Rafiei-Kahroodi, Z., Moharamipour, S., Farazmand, H. & Karimzadeh-Esfahani, J.
(2011). Insecticidal effect of six native medicinal plants essential oil on Indian meal moth,
Plodia interpunctella Hubner (Lepidoptera: Pyralidae). Munis Entomology and Zoology
Journal, 6: 339-345.

Rahimi, V., Hajizadeh, J., Zibaee, A., & Sendi, J. J. (2019). Changes in immune responses
of Helicoverpa armigera Hubner followed by feeding on Knotgrass, Polygonum
persicaria agglutinin. Archives of Insect Biochemistry and Physiology, 101(1), e21543.

Rajapakse, R. H. S, (2006). The potential of plants and plant products in stored insect pest
management. The Journal of Agricultural Sciences 2(1): 11-21.

Rajapakse, R. H. S. (2006). The potential of plants and plant products in stored insect pest
management.

Rajendran, S. (2005). Detection of insect infestation in stored foods. Advances in food
and nutrition research, 49, 163-232.

Rajendran, S., & Sriranjini, V. (2008). Plant products as fumigants for stored-product
insect control. Journal of Stored Products Research, 44(2), 126-135.

Rees D, Subramanyam B, Hagstrum D. Integrated management of insects in stored
products. Marcel Dekker, NewY ork—-Basel-Hong Kong; 1996.

Regnault-Roger, C., (1997). The potential of botanical essential oils for insect pest
control, Integrated Pest Management Review, 2,: 25- 34.

Ribeiro, C., & Brehe lin. M. (2006). Insect haemocytes: what type of cell is that? J. Insect
Physiol. 52: 417-429.

Rice P. J., & Coats, J. R. (1994). Insecticidal properties of several monoterpenoids to the
housefly (Diptera: Muscidae), red flour beetle (Coleoptera: Tenebrionidae), and southern
corn rootworm (Coleoptera: Chrysomelidae). Journal of Economic Entomology, 87:
1172-1179.

Rozman, V., Kalinovic, I., & Korunic, Z. (2007). Toxicity of naturally occurring

compounds of Lamiaceae and Lauraceae to three stored-product insects. Journal of
stored products research, 43(4), 349-355.

\A%



Rumbos, C. 1., Dutton, A. C., Tsiropoulos, N. G., & Athanassiou, C. G. (2018).
Persistence and residual toxicity of two pirimiphos-methyl formulations on wheat against
three stored-product pests. Journal of Stored Products Research, 76, 14-21.

Saboora, A., Pourbarat, F., & Fallah, H. H. (2014). Comparison of different extraction
methods for optimizing antioxidant compounds in origanum majorana L.

Sadeghi, R., & Jamshidnia, A. (2014). Effects of nitrogen and carbon dioxide mixtures
on the mortality of five stored-product insects. Romanian Journal of Plant Protection, 7,
56-64.

Sadeghi, R., Hadizadeh Raeisi, N. & Jamshidnia, A., (2017). Immunological responses
of Sesamia cretica to Ferula ovina essential oil. Journal of Insect Science, 17(1): 1-5.

Saha, T., & Chandran, N. (2017). Chemical ecology and pest management: A review. Int
J Chem Stud, 5(6), 618-21.

Sahaf, B.Z. & Moharramipoor, S., (2008). Comparative investigation on oviposition
deterrence of essential oils from Carum copticum C.B. Clarke and Vitex pseudo-negundo
on Callosobruchus maculatus (Haussk) Hand. I. MZT. on laboratory. Iranian Journal of
Medicinal and Aromatic Plants, 23: 385-395.

Sajfrtova, M., Rochova, K., Karban, J., Sovova, H., & Pavela, R. (2009). Insecticide
activity of peppermint and lavender extracts isolated by different methods. Planta
Medica. 75: 92-105.

Samir, A., Abdelgaleill, M., & EIl-Sabrout, A. M. (2018). Anti-nutritional, antifeedant,
growth-disrupting and insecticidal effects of four plant essential oils on Spodoptera
littoralis (Lepidoptera: Noctuidae). Journal of Crop Protection, 7 (2): 135-150.

Sauer, J. A., & Shelton, M. D. (2002). High-temperature controlled atmosphere for post-
harvest control of indian meal moth (Lepidoptera: Pyralidae) on preserved
flowers. Journal of economic entomology, 95(5), 1074-1078.

Scheff, D. S., Subramanyam, B., Arthur, F. H., & Dogan, H. (2018). Plodia interpunctella
and Trogoderma variabile larval penetration and invasion of untreated and methoprene-
treated foil packaging. Journal of Stored Products Research, 78, 74-82.

Scheff, D. S., Subramanyam, B., & Arthur, F. H. (2017). Susceptibility of Tribolium
castaneum and Trogoderma variabile larvae and adults exposed to methoprene-treated
woven packaging material. Journal of Stored Products Research, 73, 142-150.

Schrire B. (2005). Biogeography of the Leguminosae. Legumes of the world.2:21-54.

Serna-Saldivar SO. Cereal grains: laboratory reference and procedures manual: CRC
Press; 2012. 4. Hagstrum DW, Phillips TW, Cuperus G. Stored product protection.
Kansas State University, KSRE Publ S-156. 2012.

Shankar, U., & Abrol, D. P. (2012). Integrated pest management in stored grains.
Integrated Pest Management: Principles and Practice, 386-407.

YA



Sharma, P.R., Sharma, O.P. & Saxena, B.P., (2003). Effect of neem gold on haemocytes
of the tobacco armyworm, Spodoptera littura (Fabricius) (Lepidoptera: Noctuidae).
Current Science, 84: 690-695.

Sharma, P.R., Sharma, O.P., & Saxena, B. P. (2008). Effect of sweet flag rhizome oil
(Acorus calamus) on hemogram and ultrastructure of hemocytes of the tobacco
armyworm, Spodoptera litura (Lepidoptera: Noctuidae). Micron, 39: 544-551.

SHOJAADDINI, M., ABAD, R. F. P, NEJAD, K. H. I., & MOHAMMADI, S. A. (2005).
Cig ve kavrulmus antepfistig1 taneleri tizerinde degisik fotoperiyotlarda yetistirilen Plodia
interpunctella Hiibner (Lepidoptera: Pyralidae)’nin bazi biyolojik Ozellikleri. Turkiye
Entomoloji Dergisi, 29(4), 279-287.

Silva, W. A. P. P., Manuweera, G. K., & Karunaratne, S. H. P. P. (2008).
Insecticidalactivity of Euphorbia antiquorum L, latex and itspreliminary chemical
analysis, Journal of thenational Science Foundation of Sri Lanka, 36: 15-23.

Siva-Jothy, M. T., Y. Moret, & Rolff. Y. (2005). Insect immunity: an evolutionary
ecology perspective. Advances in Insect Physiology 32:1-48.

Smith, C. M. (Ed.). (2005). Plant resistance to arthropods: molecular and conventional
approaches. Dordrecht: Springer Netherlands.

Sdderhall, K. & Cerenius, L. (1998). Role of the prophenoloxidase-activating system in
invertebrate immunity. Current opinion in immunology, 10(1): 23-28.

Srinivasan, A., Giri, A.P., Harsulkar, A.M., Gatehouse, J.A., & Gupta, V.S., (2005). A
Kunitz trypsin inhibitor from chickpea (Cicer arietinum L.) that exerts anti-metabolic
effect on podborer (Helicoverpa armigera) larvae. Plant Molecular Biology 57, 359-374.

Stanley, D. W., & Miller, J. S. (2006). Eicosanoid actions in insect cellular immune
functions. Entomologia Experimentalis et Applicata, 119(1), 1-13.

Strand, M. R. 2008. The insect cellular immune response. Insect Science. 15: 1- 14.

Strand, M. R., & Pech, L. L. (1995). Immunological basis for compatibility in parasitoid-
host relationships. Annual Review of Entomology, 40, 31-56.

Taarit, M. B., Msaada, K., Hosni, K. & Marzouk, B. (2010). Changes in fatty acid and
essential oil composition of sage (Salvia officinalis L.) leaves under NaCl stress. Food
Chemistry, 119(3): 951-956.

Tabadkani, S. M., Khoobdel, M., & Tavakoli, H. R. (2017). Host resistance enhances
susceptibility of Callosobruchus maculatus (Coleoptera: Chrysomelidae) to herbal extract
of Echinophora platyloba. Entomological Research, 47(1), 28-34.

Taghizadeh, S. F., Davarynejad, G., Asili, J., Riahi-Zanjani, B., Nemati, S. H., & Karimi,
G., 2018a. Chemical composition, antibacterial, antioxidant and cytotoxic evaluation of

A



the essential oil from pistachio (Pistacia khinjuk) hull. Microbial pathogenesis 124, 76-
81.

Taghizadeh, R., & Mohammadkhani, N., (2016). Feeding deterrency of two medicinal
plant extracts on Tribolium castaneum (Coleoptera: Tenebrionidae). Journal of Crop
Protection, 5,: 529-539.

Talbert, R., & Wall, R. (2012). Toxicity of essential and non-essential oils against the
chewing louse, Bovicola (Werneckiella) ocellatus. Research in Veterinary Science,
93(2): 831-835.

Tripathi, A. K., V. Prajapati, N. Verma, J. L. Bahl, R. P. Bansle, & Khanuja, S. P. S.
(2002). Bioactivities of the leaf essential oil of Curcuma longa on three species of stored
— product beetle ( Coleoptera). Journal of Economic Entomology. 95(1): 183 — 189.

Tsakas, S., & Marmaras, V. J. (2010). Insect immunity and its signalling: an overview.
Invertebrate Survival Journal, 7(2), 228-238.

Tungjitwitayakul, J. & Tatun, N., 2017. Comparison of biological and biochemical
parameters of eri-silkworms, Samia cynthia ricini (Lepidoptera: Saturniidae), reared on
artificial and natural diets. Journal of Entomology and Zoology Studies, 5: 314-3109.

van Lenteren, J. C., Bolckmans, K., Kohl, J., Ravensberg, W. J., & Urbaneja, A. (2018).
Biological control using invertebrates and microorganisms: plenty of new
opportunities. BioControl, 63(1), 39-59.

Venter, F., Van Heerden, H., & Hassim, A. (2016). Genotypic diversity of Bacillus
anthracis from 2014 to 2015 in the Kruger National Park.

Vogelweith, F., Moret, Y., Monceau, K., Thiéry, D., & Moreau, J., (2016). The relative
abundance of hemocyte types in a polyphagous moth larva depends on diet. Journal of
insect physiology, 88,: 33-39.

Xinyi E, Subramanyam B, & Li B. (2017). Efficacy of Ozone against Phosphine
Susceptible and Resistant Strains of Four Stored-Product Insect Species. Insects.;8(2):42-
50.

Yadegariani D, Shakiba AM, Taghizadeh M, Rezaei MB, Gachkar L and Rassoli I.
Biochemical activities of Iranian Mentha piperita L. and Myrtus communis L. essential
oils. Phytochem. 2006; 67: 1249 - 55.

Yamashita, M., & Iwabuchi, K. 2001. Bombix mori prohemocytes division and
differentiation in individual microcultures. Journal of Insect Physiology, 47: 325- 331.

Yeager, J. F. (1945). The blood picture of the southern armyworm (Prodenia eridania).
Journal of Agricultural Research, 71: 1-40.

Younesi, G., Marouf, A., & Khoobdel, M. (2012). Determining of clear and hidden
infestation of stored cereals and beans with insect pest in warehouses. Journal of Military

A



Medicine, 14(1), 33-39.

Zha, C., Wang, C., & Li, A. (2018). Toxicities of Selected Essential Qils, Silicone Qils,
and Paraffin Oil against the Common Bed Bug (Hemiptera: Cimicidae). Journal of
Economic Entomology, 111(1), 170-177.

Zibaee, A., Bandani, A., Talaei, R., & Malagoli, D. (2011). Cellular immune reactions of
the sunn pest, Eurygaster integriceps, to the entomopathogenic fungus, Beauveria
bassiana and its secondary metabolites. Journal of Insect Science, 11: 138. 1-16.

Zibaee, A., & Bandani, A. (2010). A study on the toxicity of a medicinal plant, Artemisia
annua L.(Asteracea) extracts to the sunn pest, Eurygaster integriceps Puton (Hemiptera:
Scutelleridae). Journal of Plant Protection Research.

Zimmermann, G. (2007). Review on safety of the entomopathogenic fungi Beauveria

bassiana and Beauveria brongniartii. Biocontrol Science and Technology, 17(6), 553-
596.

AN



Abstract

Due to the fact that the use of plant extracts and essential oils while being low risk to
humans, mammals and nature, are often suggested as suitable alternatives to chemical
compounds, so in the present study, the effect of peppermint plant extracts, sage ,
Licorice and saffron on blood cell profile and nutrition index of Indian moth Plodia
interpunctella Hubner (Lepidoptera; Pyralidae) in vitro (25 3 3 ° C, 40 5 5% relative
humidity and 16:10 h light period (darkness and light) )) Was examined. The fourth
instar larvae of this storage pest were treated with ethanolic extracts of peppermint,
sage, licorice and saffron at concentrations of 10, 6 and 20 g / ml in two time intervals
of 24 and 48 hours. Immunological results showed that the effect of different extracts
of peppermint, sage, licorice and saffron on the number of plasmacytes and
granulocytes and the total number of blood cells was significant compared to the
control and increased significantly with increasing the concentration of extracts based
on the total number of results. Cells in peppermint treatment with concentrations of
20% and 10% and licorice with concentration of 20% in 24 hours and peppermint
treatment with concentrations of 20% and 10% and sage with 6% concentration in 48
hours had the highest increase compared to They had control and treatments of
peppermint and saffron with concentrations of 6% showed the lowest increase
compared to the control and in the number of granulocytes, all extracts in all
concentrations compared to the control showed a general increase of up to 20%.
Plasmocytes under the effect of peppermint treatment with concentrations of 10%
and 20% after 24 hours and peppermint treatment with 20% concentration after 48
hours had the highest increase compared to the control and licorice and saffron
treatments with 6% concentration had the highest Showed a decrease compared to
the control. According to the evaluations, the concentration of 20% sage showed the
highest increase in phenol oxidase activity compared to the control and other

treatments were not significantly different from the control.



Also, nutritional indices were examined, a significant difference was observed
between the extracts and the control, so that in all treatments compared to the control,
a decrease in the relative growth rate was observed and also the relative consumption
rate of the extracts was significantly different from the control. All concentrations of
peppermint were reduced compared to the control and other treatments were in the
same group with the control. The food yield index of the extracts was significantly
different from the control and all treatments were reduced compared to the control.
In the evaluation of nutritional inhibition index, all extracts were significantly
different from the control. The plant extracts used in this study were effective on the
biological characteristics of Indian nightshade. So that peppermint and sage extract
at a concentration of 20% increased the length of larval period and the same
concentration of peppermint extract increased the length of the pupal period. All
treatments were effective in pupal weight. The lifespan of adult insects under the

influence of treatments and control did not show a significant difference.

Keywords: Indian nightshade, ethanolic extract of peppermint, sage, licorice and

saffron, safety, phenol oxidase enzyme, nutrition index, biological characteristics
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