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i AR s ledy il Cunal daga 3da S Ay jaall el e Lgiladag
oany aladiuly Lyt LgiadlSa g 48] jall ) il 3508 45 gt Ll (i 5 4S8l 5 48 gud
ALalSiall dadlSall jalic
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L e IS (e elldg iaa g () gt Baaall (35535 Adaall g Hlall i Bas) sl
3l )y [le 5 el A8y 30 sal Al sl & plia o) g3 Glilas) aa
Al )l

(Met52)g i) anadly  Aaall (g sl apad) (e ddlinall 580 il 5 4l 0 - 3
Gal Clalllly 48,0 k¥l Gy Je Metarhizilum ansiopliae kil
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sord 5 % s Tondexir 80%EC Sl Ja¥l 53 (el (5 pall aniilll — 4
al clalllly 48,00 ) oY) (e Je ( Emamectin benzoate)WDG
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=l (&) i) -2
Phoenix dactylifera L. sl 445 1-2

(1987« Jaly) Arecaceae 4Ll Alil=ll ) ( Datepalm zbll Jias) aill 435 3 gas
1988 «s5l%dl ;1972 , Sl) Jidill s yad o e i e day )l 25353 PROENIX (s pas s
& Anoal) Joall axiy 3oad Gale 120 sai allall il sl e iy (2009¢ (s alal);
El-) el U1 ¢ senn (o %675 Jsil 550 el (e %70 GNon als Cus dasial)
gl Jaill s s e dagall Glaldl e G el 22y (2011 SUsl); 2010 <Juhany
30 43 de 5, all JlaiY) 220 Hilad 3 il aga 138 pe aaty ) salll Cilial g 55 Gl 5l
¢« (2003« Jaradet) allall & ) gaill Cpani )l (patiall e 2235 1980 ale (A 3l sile
D5l e ol Gl 432 atil 2006 ple A Gaale 8 25aay by Juddl) slaef Cunal i
YN e S ) (& Bl 8 JAd) e e A sl dal s2ll Ol « (2008<A0AD)
Siall; 2007 «susall) el adailly daslally JLaa¥lS 5 AY) Jalgall Al i pdal
A a3l Ciia gy Ciia 600 ) Cijslat Cum G1oal) A saill ilial g 55 ¢ (2011
(2008 ¢ 3eas ; 1997 SLall) | paill (LS £y 0% 70 JSiiy g 3 ylanal
aea Cliliasll) Ca 2020 Aind diall 23 S Alsilae b de 55l AN el dlae) o
elaad (538l Sleall) s 3 aial 3135 (2708935) leie 4l (2985049) iliayl
(2020 <=3

sy Lia callety Gl ¢ L) daiiall aldl b dals dagall Lued ) cilatiall aa) ) saill aad
puadl sl 0535 L (199245 shuisll) Glwidld aad 45l dparl Cld S5 5l Jadl dal s
Osady Glidiy n  Aisead)l AV Gl Sl (e paall e (ggiat Gua Ayl all il el
Slo 65in35 %13.8 5 %70.6 5%1.2 5 %55 5 %1, 9ele 5 s g S5 Ol
O saill 33 LS ((200826054:1999¢ AlLul:1985 «nd) C 5 By 5 By s A cilisalis
w0l )5 (e Yo 80-60 Led Sl At 1l Cum Me (g 8 (s gina L Al 4y Sl A<l
Jladl Sl delua 838l Jad g8 cleluall (o 0 406V o) gall e saill iy
Gl 5 4 jall Cleluall panyy G5l delia 35 il 32 ) ear Jay LS5 JAll5 Gl

(2008¢224;1997¢ Fldll ae) 1268 5 5 daile 3aLaS BY TR PREN
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254 QA b 2-2
@ e abaiis saall ey LA Lés 4 juadlly aSi@ll oA (e g all
il o calaally (5 guil) andaii s Z LY ause slelil 2xy Gllgluall W i 65 50 ALY Gl s
£ 1980 ¢ s a5 el de) LY avse A U geanall (S5 (g il Gl QiS5 e
Ao g Bisall degall dalsall Go Hsalll (A Ak o)Al a3 Gl (20066 (o2l
P lgie sdiae 5ok (AN a5 (1974¢ pal) i) Lo A oSl pe ) gl Lagu¥ 5 ) sl
Ol (b e oS JS5 e gl hliall [ saill o A ol rpaibad) () salll 034 -1
4 jlie Iy pdall lla¥) Jlis 1 g2 Cagu 138 5 Lo sy 45 a0l Lgiaas Glld amy S5y
3e) Chardl e el o Loy i Sl s 2RI @l il oY ekl e, il
(1969¢0 5305 (sl
Guea Caaaill g paddll (i jal GalSall I bl e sl Ja5;GulSall B 08 -2
e il o ynad LSy salll i e 5yl il LS8 ¢ a5 sasall s
i gal 5 Gbiall e daailall g W) e ddadludall ) saill s Gany ¢ ALE il y8all,
(o Dl aall BlaY) jilias (e Lege Tiaan a0 LY Lot paldill s Taa g sl VI
(1974¢ Gl xe) GulSdl
Gl e U5l s el 38 O (1965) Cpeall de mial 1353l o el 35 -3
o e gldih ¢l e g 3l il Bsde Blaiy ¢ il pdadl ALY (e adaiay
W pally i o (50 el A 33a) §s3all o2 (58 (Seall (a5 ¢ el 5l gy
s Led el g 3A ey d A2 )N sl O e aaes a1 A 8 (3 -4
G5l (8 oa g sall daaill sl mpan ade JI55 atrall (AN Caagy O 2y (e sa)
Jaily by S Laga Tiame lete sl e ey saill o34 0¥ LIl
(1974¢ Gpuall 22) aall el ) &l dal)
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Ephestia cautella (Walker) ss—all i—tie (i it 3-2

Kingdom: Animalia
Phylum: Arthropoda
Class : Insecta(Hexapoda)
Subclass: Pterygota
Division : Endopterygota
Order: Lepidoptera
Super-Family: Pyraloidea
Family : phycitidae (Pyralida
Genus : Ephestia

Species : cautella

(1953<Walker)

-:Ephestia osia g1 1-3-2
E ows de ¢ E.cautella Ll 4 gia Ephestia osis! (o« g gl 32c cllia
E.kuhniella b giall pan¥) sl (paha &e (E calidella 4531 4 <. dowsoniella
«Ali ; Ahmed ; 1991« Ali ;Ahmed) E.figulilella (ieiS &e 5 ¢(1974¢ Gpual) 2e)
(1994

E. cautellasaill &l A8 saall g A1 gl o sil) 4-2
3 bl duali y allall (e 58S laly 3 i ) sadll Eie 3 da ol (2007) Ress _S3
daa )W) 3 S (e Aaal s lalise gl die 5l aaine iy Cus ¢ Jaially sl FlLdll
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&l | (1956) Burges Wil & aalsi AdsiuY) 4uds ddl i) Ghbidl Lapad

Takahashi ) b, (1963) Mookherje , Tuli 2!, ( 1957) , Whiltshir
,  Yasan) LS, (1969 , Redlinger s Lewis) saidl <V sl 5 (1968, osals
Lalatll Hled Sigaa A Guad 3 0al) 31 all A (1977¢ aen) W5 (1971 Kiper
; 1987¢ Jaly 5 1974« gpall ae) raill g qinaill g ¢ 380 Jal je (B &8 jal) ) saill 550
O WosallS 5 ulal (el (8 (1987) 0ssals Olson il LS (2005¢amdl s 73l
Gy Al 3 pdall a4 Clatie capal dpulal 4 pda gl gl dad Gaca 2 5 pdal)
LS (1988¢030aTs Kim) LusS (& ool (& ol cuas Lsdia e 51 25 G (00 2aaaYl
@Al (Carob) wssall Jpane ali i psaill e 3,8 of ) (1963) Aitken L)
L giall (mnl) sl (m s Glaly (iany (e Lty 50 03 ) s
5 @ 1974¢cpnll ae 1957¢Wiltshire) saasic 40lde Jil so anled ) gaill dic 3 jia
Loed nY o1l (e ApaS ) el gaill B ) (1977) Khanna ksl (2005« ¢ s
Oe pe 9,33 el saal 5l &1 ) (1986) wssals Sinha oms ¢ diall Gilial (e g il
C a2 18.27 i o) ()5 i) aS G (2002) gand) Ll s (S ¢ saill 3 o) ddaial)
5 e ok cqmsl 5 ol e s e ST Gally el e cal€ 4y pdall 52030 Jara ()
Gl e STy padl) e &y pdiall 8330 Jae gl (2005) G s
E. cautellausaill & 8la 5,905 ciay 5-2

s (sub-genus Cadra ) E. cautella (Walker.) 3_8a addiy caay (x J

ne) ale 20-14 AUl 3 pdall Als oliiad iy M (1977¢ 2xw) (1953) ole Walker
ba 5 ASh Aldle asay aa (OSI enl) galeyy A5l ke (9-7) (oY) ZUal) (1974 ¢l
355 Liand 058 AN sl | sl ol day s el day pd 4y Blae sl 5l Ganl 7 e
(10.38-0.33 ) danll Jsh aly (2007« ResS) 4dsa sliay b ypmd Sl jmdiy yaud Loy ji
o ol J (o sll) ANy Jsai g grada s die Gl (o5l @ld ale (10.32-0.22 ) W e 5 ale
QA0 ye g B yual g AR (5685 Al ghall el Y1 mdaudl e i e g A s cileld )l aga g
oanl s @l ale (12.5-9.5) iy lé ) Jsh Ll s (1974l ae) aliiia ye 0a24
3ac8) (gslall mhadl o Al sk Caghia JS5 e A e elage a3 g1 a5l G e (ol
A il el Jia Aen 1S e sl Ghal Al Ll aag s (et e
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Aatlh o) jha 05S5 ale 12-10 Wlsh aly Cua (daAl) ol 3l Ll ¢ olin) 256 4le (5 lal)
(1) 3u5= ¢«(2007¢ Ress ; 1974¢ ppuallac) ale 3.5 Al sa e o 5 o5l
34 .(2007<Ress) > oall sl mhaw Je I 5 g3l A Gl gl Ao ) aual
Sgany el G Al Gl (e af e @138 Jare saal sl ) deiai g2l (and) Sl
2e) s o AoV AL A ) BA ksl i Gl e %90 s b Les 14
95- (mle panll s A 7o) jiy (lasuall G (s Aol 48 )5 e 3y ¢ (1974¢ Gpanl
oo soall Jaly 8 5l daa Al 5 el cat Ll Ja8 AS el Adads 3 ysuall <li ) & 5355 %28
el 5l glie o8 sl Gala Sl 3 yail) A e (il Glaa) Gy sk e o Bl dad 5 )k
55 Cunge dga JAN 5l 5 aalll e 5aall A8 ) a8 jeall 08 aa 5 iiall cLRD) Cua
G A ) (&5 (1977¢ dan; 1974¢ Gl de) ) saill il 188 Tl e Lsiiy Taalal
Ge A8 O Wl A sdgrs pualall B el () deat s Lo e sadd el pal e
g s 4y L3 Calie Gila Gl e dag A Gloas e il s 3 Cua 3l
Jaly; 1974¢ Gpaall de) soaill Jaly gLal) pany i ol Lsbual Jsa @A Josy
sy paill Jalay Lol 5 i i il & 55V s pad JaiS) (Al Gl Qe )5 ¢ (1987«
358 o (2007) Ress_Sy Laad s AY) Juay) 8 oKy haid J5¥) Jaall 8 Gl 5 )l
A5 W)y Gl ey 3 el Gand e Aall bpda ) asy Jeadi B 9 (s (5 jxiud o) aal)
Y byl by Gt AL Ll ¢ A8 ) e AaS 5 20V il e e e (g i
cus :1969<Shenefelt 5 Hussain) oo JS 83 adaiy el oLl e ghass
Ols ¢ e Y) 4 Al i lall caas A5 Aldlaie Jual dsed W padll e o) (1977
IS Ganll i Jo¥) dially GV Tad G o ol ol Hsa el Ao Ll sl

ISV G e pAY) g ) s panl) aaa s iy ) e pdY) £ sa]
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X4 sl 8 E. cautellassed Le § pdal &) i) (1) 85

E. cautellausadl) dal A alady) il g Laiy) 6 -2

» 1987« Jala) 3l sl Heai e 550 Jsl 1920 e Buxton allall Jd (e 5 jball cilas
Oo SN aales ) @l piall e el L 23 ¢ (2014 ¢ Os0ATs B 20106 )l
Liadia 45 45 aall 2l ol sall o led gl cunad Cum (Al y Jgiall & &gl il al)
oo Db (oAl ) Jiall g Y e L Jailuidl o JAI) e oIS Tl g sl
Crgaall ¢ A3l ¢ 3l ¢ China) oyl e g 3aall Al o) sl (e s g1 e Loty
S5O ;1988 , s (1985, ©ssals Ahmed) Al Jilsall (e s e 5 I al 5 ¢
palgd alll die 3 s ) (1965 , Haskins s Burges ;( R00s,1964 83 .( 2005 U,
Cind s Alall S5 AR b s Gl Letas Adiaall 4S) ) e dilids Te) g
o Lehdad Ao ansandl y sliandl s o jiall Lo g 0,3 5 el 5 Adaial) Jie 45550 sl
sl oda
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LAl el 85 S Apbeaill il et ) @ dall e E.cautella sl e
Fapan Tl el Gloall 85 0al) sda i Cun a5 L sinll (pilaiall b duals 45534
Gl (8 sl (3 gust dn) 5 Baae JSLie (35 gb ASDlgiul 5 Al gt (Jin Adlal bia ailly
Laiall) dage 55 mn gaal ladlae) (=il s A1 o2 o 3okandl 48 )k alay) (8 4 Al
Gy Jaadll 3 ad e el sl Ecautella sall Zie sda o) (1987 ¢ o5l
ks ¢ 3laally GulSall s o) (8 el daalear 48l o585 3 )Y o ddaildiall ) gl
1987 «Jala; 1957«Whiltshire) clally JMally el o o228y (Sl dand) el
o Lehald ane 5 U JS e sl i el J8 AdaBliall ) gaill pen cang 13¢1 (2001 ¢ e
Dsall) Gl pialdly LLaY) ) Casy Caladll Aipaall e Adadluiall sl hali ¥ il il
(1974« Cpend) 2o )il S 4 g H3)
e b yda o) Laasad) agiul 2 ¢ (1974) Gpesl) 2e; (1973) 0ss3)s Ahmed S3

Al Ll Gla) e S g aga Hali A il 3l e Ay in sl i sall
Al-Hafidh ) 4 el dilidl ) Calial) il LLal) sady (s asas g el
AbO-El-_S3 5 (2012 &l anls 3 2009 ¢ s nie; 1987 0503151979 Hamae
aiand Al (galaBBY) ) pall aas A e S 3 8l 3 4hd () (2011) 055 Saad
Clatiall 5 dfgall @l pdally ) saill Lebe 435530 A0 ol sall Gyl o L3l 33 )k e Ll
(2) 3 small 8 LS FYl agla g 1l G5 Blimd g ol Aualal)

A 2 sa g cldalaall g day ol yal A Ay sl muall A (e (1998) 06 K3
3] 3l Hie 5 Gied€l) Ao g ol Fie o il o) 8 sadll Ce e Laid &) i)
e Sag Lalud e ledy Bla¥) Badip el Cua (e (g 3aal) 5 laall ol A calia) Laiy
)
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E.cautella ssaill e dadlsa & dasiival) il k) 7-2

1t A pdall Y RS 5l sl

dilanl) dadlgal) 1-7-2

dielanl) 32l 5 Gl pia sl B3 s 3l ga g il pudiadl 4 oal) ldledll o 55 4 glaaS ) 5 (0
Gob o a8 E o cautella sl die 3 pbal 5,080 LobaBV) L 5 ¢ (2009 «
5okl 8 & pu) Al gl LS Jlaadl) a8 150 5 3l Sl AsilSal) cadal) g | LgiadlSa
Gl s AadlSa (8 Gon g oued) b by Jilall ey Jie ddlids £ 5lS alasial o) | Q@Y e
U Jgean 138 ol ¢ el e A1 Tall Ji olad) (i) ob aadiul 5 oAl
& Lagiall dia seliy el CESAN ALY ey g 3al) ol sl Gl pdia 8 A sl
L (1987¢daks Jomae Jua¥ jaind daslaall s2a () 5 <l il
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gl Hskiy LAY E .cautella sl die 3 8a eyl Al clal jall Qe
) ooBall Gldal led s e e Wl Loy Bodall ol eoaally Ay s
Opaidall ardin) a8 (2009 3y nyes, 1977 Dytes ;Champ 1968:Lindgren
¢ 0s0a 5 Ahmed 5 1981, Ahmed )uwlS dxily Jiall 5 adaillS dailsall 5 a) el
(1982

LalaY) Asdlsal) 2-7-2

Agnael) UK alal duim jall Cilissall 5 il Jidall 5 cillilall aladiul 4 AilaY) dailKdl ()
Aadl) al)l Sl (e de gane 4nnd O (S A1 zoall gbaBBY) sl (g gha G50 DS
iz peall il a3 LS Aglay) AailSal G lealadiny il el ol plall oy SIS
led slalall aef )l clyhdll saa) Entomopathogenic Fungi (EPFS) <l dall
il Y] LTI (e an3 Al dagal) Ay sadl elac Yl (e 2e3 LY bl o El A juS alaial
i latia 170 oo SSY 3150 ) V) o2 Comaal Cus ¢ Al (8 Aasila Al @l il
Jend dadal) o3a Jlasi g ol jaall JK5 €0 diida daalen o Jaad il jladll 338 o) (cildY) da8l<A]
Vestergaard ) &S 5 dall Lbal () g3 Laa 3pdall ol a) Jals () pladl) Jusl dulee
oAl e LUl (a6 AY) DAl dsally sadll Gl o) (2003 <05 A)s
ey Va0 sis ol s by pladll 5 il g plall g LS Jie el el (e B30 g 5k AlaY)
Adadlail) 45 508 jaaly Cus ) gadll Ae An8l<a A& Beauveria bassiana kil le sl s S
(2004« Khaya; Tanad) <&l e

<) pdall A paal) @il adl) Jlaziudy Asibal) dadl<al) 1-2-7-2

Dl e aall aals Al ol jdal) da8lSe da jaall iy yhadll Jlasil g 4y gall clac i) aal o)
Lt A1 5 55l 4y pemd Jl5 ) (g0 iy phadlly L) o ¢ Al (3 b L5 Ji sy
Giob oo dlall mhaw 4y kdl g1V 8,588 Cua ¢ g odall Jlall s an 350 1
Lpdall Jilsall o o Ak 5oloa )oe Aeide Aty gLk Qe e iV (Saild) Laaal)
dgas G Cua Aokl £V Uy ol Gigan e A el il hadll B a8 el
AnilSe 5ok A yaall Gl phaill Jlesind sy Claall Jilad) Cadialy calisg Dl ¥ 4l )
aladin) sl LSe Y1 Ak dadlCal el A Jeriad JEa)) Jie e e 4 gl
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¢ Al-Zurfi Jae) sl sl aY) e ALKl 1Y) el gy (e <l pdall dia jaall il yhadl)
(2019

Jia 6 AV A jeaall slall (uSe g8 Jilall ALVl Cilaal 8 5y 8 A5y jla iy pladll Gl
Jilall dpaimgll sl Jals Jax o) I zlias ) Adasdd) lasall 5 L Sl g sl el 5 )
prad) laad 488 1 (L LBl Jia) 3k e dilall Jual O Sy LD ¢ Alal) daaad ia
By dgiladl ClElall 5 seanall claliaad) (ples (1shd)) culall dilaie Slly 5 (JS5 5N dayda)
Cua SIS sailly Tay Jilal) dad) paleis il il 335k o Jilal) s Cisad JANS
dae Al e Ao LSO ) am e Hyphae @bkl Joalh 3 p8all ana Caysaill ¢ iag
Ao Jilall & gall Caaay 38 @3 (e Slad (2003 ,Charnley) adll o))y s0 < 555 anal) cliac]
Ll yal st 38 gl €l pdial) Ciladld dca yae (35S ol yhadll (amy s ¢ Al o) sa hadll ) )
Mohanty) bkl sda §1al saiy g€l Bl gkl jig die adVl Led Ay

(2008 « 58l

M.anisopliae sl didal 2 -2-7-2
(1997 <555 De la Rosa) «-a M. anisopliae kil cayias
Kingdom: Fungi
Phylum: Ascomycota
Class:Sordariomycetes
Order:Hypocreales
Family:Clavicipitaceae
Genus:Metarhizium

Species:anisopliae

13
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M.anisopliae Jkill «iay 3-2-7-2

JAa (e 1878 ple 4 alis) 4 5lall deliadl ble o5, aal Elias Metschnikoff sl ()
i) e agle 3l lak ,kidus  Anisoplia  grubs s-ia e Ui e adla
oelud) 5 Isaria destructor e aule Ul o5 Entomophthora  anisopliae
(Conidia) kil § 15 4355 (3 ma¥) sl s Iy Green Muscarding aay)
Al e danii 22y Lasd SOrokin alall poza g, jad ¥ 55l Adsall 5 dbiaall 3 p8al) aas )
kil ol (1997 «usua)s De la Rosa) Metarhizium anisopliae slewl 3 shdll 13¢]
o Gl Tad gt amy s AalaBV) 2 W) €l ol piall A yedll il hdll (40 ML anisopliae
Sl all clay ¢ 41 5l duaigd) el o s Aaliine 3 yla1 s Y 5 ga g andanil Al il Al
osia O oind) e J8 Al B aal g pdadll of ¢ ale 100 250 See Sy G il e
la il e JLESY) 138 vy allall 3 gl SLESY) il iy il (e 54 Metarhizium
(1998« Pendland s Boucias)l »i gl & L s W yind (A Le 1S sl sia (a5 Yiaid
Alexind o) 2ay @ piall La jae il o) (1879) ple 3 Metschnikoff allal) g sl LS
3aall s2gd Hhadll dila) 8 Al il ) <ol ) Cleonuspunctiventn s s e e
Laalaiely Y3 a3 Metarhizium bl ce gl s 2506 calads s a4 Y1 i
Giliby Jdat NSy 8 jall Ledy s oo sl La oy Lehgdi e s Lgel gl pan o
A Alal A paisg M. flavoviride gk dsle &) saais (2010 ¢ aelll) IDNACILLL
mge JulzS Jaxinl 5 Grasshoppers gl ax 8 cuual 45Y je x5 Homoptera
CAEY) (e 35S o531 e 3kl 8 dexiud M .anisopliae.g s Ly @il s ) &
a5 odlis 5 Soli_inhabiting scarabeid beetles dmza )Y Jlaall L (e s 4y yiiall
(Mc Coy) dliuldl Cigin 8 23]l jsa Jladl s 3klia Rhinoceros beetles o2l
(1988

Gl my s M. anisopliae g s s <l ydall Al o) i) g ) 391 gl o

S_=i Hemiptera , Orthoptera , Coleoptera s «i,sie (i, dall
il a4 Y e cllia of cud 38 grachnids o= g 15 S s Hymenoptera oe
O« Spittle bugs- i 8a 5 Isoptera 4 (e Y &l s s Diptera 4, (e o sl
o< M. anisopliae bl g sl dall CYSLL gaall (aaiall ol s « Homoptera 43,
o DAY Ala gy YO (sl )y ¢ danal) ladl) Lgle Jakaiy 3l ) sall )

14



Literature Review el all gl iz SGY Juadl)

Sl pdiall Aladl jhad JSI el all e 591 (5 sinall g seaill clllaia y gaally o AN jeladl)
;Cobb)< Y3l Ll Genome il de ganall 5 (A —ll) Ao sl s sadll ailoadll
GAlils 29a g s M. anisopliae bd LAl yelaall (,(1993¢ Clarkson
oo JSi dibias #1501 EOlla (835 ¢ Claall Jilal) pus Jhai GleY) 3 JIMycelia
) oyl (e e i ad s Al Jad sall moal g asl gl e sl delall 0 5SG 5 dal i
b A el 8 3a85)) 15531 IS5 Ll (Candela brumlike)caiel glama sl IS0
e Al sie s dadiiie Al IS0 ()5S0 5 sl s (A sk JSA (g e - ) 5 Sile il
& 3Ll ol 5 i) a1 ol ) calll s Bl umdY G sl I (any
S A8 5k o) (1992, Humber) Tas 4688 Claand (S5 2l 55 3 o) cBllall () Al
sBoucias) §15=Y (s-<i s4 M. anisopliae kil Anamorphous (s—ia\
(1998<«Pendland

Ay pdal) cidy) dadla 2 M.anisopliae kil alaiiul 4-2-7-2

A —dia Gl Ldoa 5 Gl podall A jaall Gl jhadlly el Al Ggead) 5 Sl pall 58 5
Apasia ) £ 5 Lgalis) Al seaad s Led JeY) Jleaiasll i ¢lld s Mycoinsecticides sl
<> M. anisopliae shill Lew o <l s Hyphomycete «ia g (wliaY  Conidia
& 50 ) 5 Al Y dga s cre Slaad Ay dall 0l sal) e aaell BLaY and Sl sl
K55S M M. anisopliae Acridum  var_hdllS saaaa &l p5a Abal 8 La jlidl
¢ SlaUaill 5 g5l ynall o) ol Jis Acrididae bl Al <l dall yial o) (3 5l Addlad
pallall (31 5ud) 8 L) gl xid 288 3 gne CulagaeS il pofiall Ay pladll iyl Cayiial
Mycoinsecticides il il Joall ey cld¥) o ALaliall 300V mal yr 4 Lellarin
d™ anae il Cua Wil 4 M. anisopliae skl ¢
(2010 < oell)
0 A dal) laY) e Al s sk ull Jul se aal 4ia s M. anisopliae il Jexil
o Lot 41 o i e Lghoa gu g pasad) e sliaill g Zae ) )30 Jsiall (&l ¢l
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> ez (1,3,5,7,9,11,13,14 )2 LI G 4 pall il Glas9%-70-60
G dassadll 4l il &5 ey BOlell daaiadl 4ol il Glaa 255
(1925 ) Abbot 4lalxs
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14.64 | 1750 | 1750 | 17.50 | 17.50 | 12.50 | 10.00 | 10.00 | 7 10x2 )
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Onle Aysina (B8 llia IS Lyl ((dofg 52107%2) S 51 2 (%17.50) <y 3
el @Dla A b Met52 kel el 5 dlaall &y k) A el dalisall ) )
eadl Adasiisall 580 A1 G 4 g B 5 5 3 5a 5 BBl Bl Leiy Ciladldly Gadladl (80l
@ lerivall 381 B e Lgina (Jo/f 50107%2) S G o SE
Agie) i ey lalldly eal Al 5l jeall 3 @Dla s e elae ) b &y el
5l dale Al eDla s gl e A culS ) A e Alalae pa A jlie ddlid
Dol e a8 A 3l aaall Ay e (Logy 7¢5) Ayt 3 saall < o8 08 Ak 1) 3l
b as 14 Aial saall culS a8 Ly Gueal) i) eell dpally Ll U 8 )
A el glacd

41



Results and Discussion

AZBULal) g il a ) Juadl)

«® Metarhizium anisopliaeshill g il sl il (10) Je
E.cautella gl &l clallyl) 5 gualdd) g AEN Aol jeall dpibies
Loidall 8 daia 3l Baal) CadlEAl

ast 14 2 clallyl) oualdl) (Al garll | Bl paald) Sl
ps: 14 2 ps2 5w AU
7.50 25.00 100.00 310x2
17.50 42.50 100.00 > 10x2
20.00 55.00 100.00 7102
0.00 0.00 0.00 Control
3.2931 4.2117 6.3985 L.S.D

A Gl Gupeall Laba B el 5 gaadl auall AU (11) Ja
o Adall Baall LBEAL E.cautella  usalll ddal clidlldl o oualdld)

L sl
14 2y S | Ao jghll | B gl S A
0.3 day (ualdl) 7 A
a5 14 po:
0.00 30.00 100.00 310x2
15.00 37.50 100.00 3 10x2
17.50 40.00 100.00 710x2
0.00 0.00 0.00 Control
1.7871 3.679 6.0267 L.S.D

3L (e Aeadiuall iy yladll 380 a8l 3al ) o) Adladl Al jall & e )

& ey Jilall avall WA Jlasil I oy bl 5l LIS 8 Al o sl pans
st Ul (5 35 (1984 «Gottwld ; Tedders) Mgl caud Jara A 334 ) Jaass
JwiS) axe A clalldl 5 a8 ) sl e 4 jaally Y1 A8 Jlee Y1 3 I
O OSan sl JS 5l Al elass 418 @lly ) ddlia) (V) A8 ) lee W) 8 duelaall DA
Al LS jo 255 Jla bl aus las (8 SlasSll 5 (g sadl S Sl (8 G puadly s
=3 (2019 «wsoals Mohammed ) 4kl ¢ ¥ il 2 Gl (Saall (e Al
Goglal 3 ((2021) ose e 4585 Lo Al all sda ae 385 3 (5 AY) clud jall il
LM s ) cilS E, cautella sall dad V1 4850 jlee Y1 2 o) il
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Sle Ghaiyl e hill 5% o) 5Al e e (Shill s L S sl Jalsaly
Lo Al Gla ¥ Sy @lail¥) piac y ¥l Gl 43Sy 3 dal) s
2 ) Bl s adaad 8 S 03 Ld OIS g pall g S g 5K ey SIS sl
(1992
Lal Jlal) o1 julae A Tondexir b Juad) sl il L1344
E. cautellas
E. il da Jua A& Tondexir il da¥) anall il 1-3-4
. siidall B dua 3 3aall LMl g cautella

Tondexir Sl da¥) 3 anadl EBllae Jals 586 N (12 ) el iy
Ag) danaall Ay il Conail) 8 dia 3 Baall Sy (LiY/0eBe 26 1) ddlina 380 i
OS5l Jaa et b Al sl 13 E cautella) sl die clall
Lisine 55 g3l s (2 /e 3) S0 e (%27.14) s i€ all sl diliad)
Jalad ) Jane A Caly 1) (LAY e 2) 4o (msall 35S 5l Aol S0 N A e
Losl4 Agia 3l aall o gi 8 Agia 3 Baal) L0 Jalad dusilly W) (%18.21) 3:S)
S aie 94(45.00, 37.50) il e st clae ) 13 A 3 aaall 4 o L sixs
calS A jEall Aldae W sl e (Li/de 3) Jall 38l s (UiYde2) 4s oamsall
A il (5] (e 18T
cllldl M ol A Tondexir il Jua) aall L8l (12) Jsa
oAl B dia 3 Baal) MEAL E cautella sgadl) dad

iz b gl
gL (p32) f4ia ) Baal)
S AN
14 11 9 7 5 3 1 JaS) Al
10.35 1750 | 1750 | 15.00 | 10.50 | 7.50 2.50 2.50 1
18.21 37.50 | 30.00 | 20.00 | 17.50 | 15.00 | 7.50 0.00 2
27.14 45.00 | 42.00 | 32.50 | 32.50 | 15.00 | 15.00 7.50 3
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Control
25.00 | 22,50 | 16.87 | 15.12 | 8.12 6.25 437 | cdgll Jaxa
Jaial < gl 58 0 L.S.D
12.652 6.3259 4.7819
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Bl e Dl Jaa A Tondexir il Ja¥) sl il 12234
oAl 8 4ia 3l Saal LBEAL E. cautella ssaill dad (ualdl)

Tondexir Sbll Ja¥l 63 ) @lllas Jalsi 86 A (13) Jdsaadl il
Mg} Anmadll Ay piall ol 3 Ayt a2l G (i/deBe 2¢ 1) Adlina 30 iy
S Qo el ol il i) 13 E.cautella sl &l puelall i bl
S5 (/e B) S e (%42.14) domst <alS Ll ) a0 53 Jele
Jane daus iy 130 ¢ Jo 2) 4 oamsall 38 Al 8150 Ay e Usine (3
Baall i a8 Al saddl il Jelad dawills Wl (%32.50) S Jelal )
2e(50.00, 35.50)% by &Bbla ca cilae ) 13 A 3 2aall 4 e ol 5 dia )
el Aldas W Vsl e (S 3) JMall S5l (Uil0e2) 4r oamsall Sl
A i (5 (e 51T S

sadl Bl A Tondexir Sl Jua¥) il iU (13) Jsa
DAl A A3l Baall LAl E.cautella ssadl) dad ualdd) B )

Jara < gl)
Jrt (59) Fisia 3 30l
JaS Al
14 [ 11| 9 | 7 | 5 3 1 |/ SA
26.07 30.00 | 30.00 | 30.00 | 30.00 | 30.00 | 22.50 | 10.00 1
32.50 35.00 | 32.50 | 32.50 | 32.50 | 32.50 | 32.50 | 30.00 2
42.14 50.00 | 50.00 | 50.00 | 50.00 | 50.00 | 45.00 | 32.50 3

0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | Control

27.50 | 26.87 | 26.87 | 26.87 | 26.87 | 23.12 | 18.12 | cd gl Jaxa

Jail <l A L.S.D

16.666 8.3331 6.2992

Bl skl Bla Juma & Tondexir Sl Jua¥) asall 56 :3-3-4
oAl B duia 3l Saall GG E. cautella dad A

Tondexir Sl da¥l (63 apall Oalae Jals 36 1 (14 ) dsasdl udy

! Anmad) dy sl anil) At 0 Badd) QNS (GI/de3e 26 1) Ailida 380 i
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DA Jane el ol il il 13 E.cautellasall @ad gulall o skl
3 ¢2) U S Al xie (%61.66, 60.00) 4w <ol Alall anall dsliaal)l 580 53l Jale
Jalad Ll Jome o il 13 (U0 1) 5S01 lo sina i lly (L2 /s
L) B A 3 saall i gin 8 Ayl 3 saal) Ll Jalal Ll Wl (%51.66) 5:SI
IS aes 2ie % 100.00 Caly Bla i Gulae ) 13 4 3l 2aall 48 e L sina

A s g (e A3 il 3 Hlail) Adlaa cdy el 8 Aleatiill

Bl pand) DA Gl A Tondexir (Al Jual el 1 (14) Jgaa
oAl daia ) Baall AL E.cautella ugadll ddal (A

Jira <8 gl)
gk (p3) JAsia 3l Baall
385
14]11] 9 [ 7] 5 3 1 5481 A1
51.66 100.00 45.00 10.00 1
60.00 100.00 60.00 20.00 2
61.66 100.00 52.50 32.50 3
0.00 0.00 0.00 0.00 Control
75.00 39.37 15.62 déj\ Jaza
R s A L.S.D
15.211 7.6045 8.7819

e e Ll Ll O G Sl Jeal) apall Al A0 Gl all il Casa g

By anall 1€ 5 o)) LS Al 138 2o g 5 pdall Adlisal)l A8l jlee DU )
oan L st Al Ale Gy sae ) Al A pall sda il Caelay iyl
& px3iual Tondexir ol aall 8 dualu¥) 4uS A8l oo Al 4l claldiul)
Ol Al ol elli il < je kel ((2014) s A)s Al e o8 3 A all e Al all o2
Pla 4 s Allium sativum a 53l paliiue s Curcuma longa +SSN paliiug
O S o) WS Loyl Al oy canliiiy ol yeall Cadall dlA 3 jda L
A8 ) Al all il agiliie ) 338 5 oS SN (aliiise (e o) 10 & ) Galiid
DAl Ly Gua el saas S b)) Cus e (2017) desy 5 delen) e
e il A jed (5l elogudl dall Lie clilall eyl JGEY) aliiiva)
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OS5 el gl Ball e WLl 7 500 3 % 80 5 86.66 sy Cus M) A
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Givb oo dand ) Ll Glapall Jae 40 48 play 3 pdal) aua Al Gule L
A (30 5yl 0K S ik Alaasll LSl (3 5 Gy 5l pusnl) el Asa3lal
G5ad (2002 «iie) Gisall & JLAN st lgans A Baga sall 4885l shalidll
e b il Jamy GS ja ) 4368 GLS jag Al A ge e Sl Jdual¥) cld cilanall
Al Gk e Anlill Glawall JAxig o pdall Gige W ey 3N G aia

(2010 «ws,als Romeilah) s_dall acagls cuanll jleadl o i o5 dudill

o i 27 e ailaill Glanall o) 4all Jaa 55 Ll 4l 138 5 gl () (5055 laazy 5 LA
el & Nl D gl il A el g L 3l (S dalins Al Alle 20 (e W jlal
T.granarium ' x&ls T. castaneum ¢ wall Cpadall dlal Gudall 3l

S A ala 3 38 il 3aL g

JeY) ulua A Tondexir il Ja¥) g3 sl 6 4-3-4
J.G;d\u&;g.uj\ paal) AMAL E.cautella Jgail) Adal 48t340

il Jea¥l (3 asall (a3 €2 ¢1) Akinadll 80 L8l (15) Jsas sy

Bal Gl ld Hll sl c‘z,,_'a\iﬂ\ Cpandl SDla < e 3l 304l IX s Tondexir
el Gale dygine 3558 2sa s Slan¥) dilaill #ili sl E.cautella sail
L8 e Dubea JiSI IS JEI Bl peal) o) A1 IS e g 3 3 pdadl dabial)
Sl seall 8 e 3 S5 vie @l G iy 3 A el 3 daadiud) jleeY)
Jare OS5 %50.00 pseldl) ol jeall & Il Ao izl Lain % 100.00 AU
Alia (IS %45.00 curly 3 Gualall s G 8 ) el ae A jlaally J8Y) cilallll il
Dlee W) Bla dus 8 Tondexir el adliall 580 il 580 Gaole 4 gine (398 Lial
GG 5 el Bl peall (8 A [Je3 S Al die Dl i e calS A dabial)
g 8 2 sa ge 2y S ) el o i) s sl LS cAlalaall (o Lasy 14 an
Laxiiusd) 1S5 paan dic %100 D A il Cua Al 380 5 Gale A sine
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@iy Laa o) 28 Gl y Gualad) (Al seall 8 SNl o (et Lad Ll 4y il
Al dxia ) & yid e 5 & il (8 deadioal) Asliaall 380 N (e Ay sine B8 39n s
38 4 saall il Jale Al @B caus () (e slaS S 1) 3 jhaudl dlalas pe
el AU o peall oDl a8 Agie 1) aaall Ay e Wl 5 dgie ) sadll s
s et elae) 3 Lo gy 14 ie 3l 3aal) cul€ a8 bl g Gualal) 85l ) olall dually

RELT

Se¥ Lulua B Tondexir Sl Ja¥) aall GG (15) Jea
TN gﬁ doia ) Baall AL E.cautella ugeadl) ddad daliial)

ps: 14 22 SlalL) Bl skl Bl skl S
a9 14 3 (ualdl) | a5y 5 aay AU
17.50 30.00 100.00 1
35.00 37.50 100.00 2
45.00 50.00 100.00 3
0.00 0.00 0.00 Control
6.2992 5.7819 8.7819 L.S.D

Lal Jladl 10 jules B Proact 5% gsal) ) L8l 530 4-4
8l A E. Cautellausad
E. cautella iy &M Jua 3 Proact 5% gl sl il 1-4-4
) B A Baal) LidEal

OSIhs Proact 5% sl anedl @Bldae Al 530 ) (16) Jsasll el
D) Anmadl &gl il 3 Aia ) 50l S, (e 1, 0.75, 0.5 ) dilisa
OS5l Jaa et o 2l G )l 13 E cautella) sl die clall
Usine G55 sy (L 1) S die (%68.57) funss ilS (5 pual) susall dilisd)
Selad 01 S A ity 131 ¢(p20.75) 4 o5l 38501 Ay 810 2y e
Losn14 a0 5ol i gis s A 30 30l Ll Jalad sl Ll (%67.50) )5
3551 xie (82.00, 80.50)% aily Il ouss Cabae | 131 yie 3l anal) Ay e U sina
83 S 3 i Al Ll e s e (S p21) Jall 3305 (S 0.75)

Al s ) (e
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AZBULal) g il a ) Juadl)

Lol L) DAl & Proact 5% sl sl 86 (16) Jsa
il 8 duia 3l Baall AL E cautella

Jira b gl
gL (p9) fAsia 3l Baall
S Al
14 11 9 7 5 3 1 S
58.21 | 60.00 | 60.00 | 60.00 | 60.00 | 57.500 | 55.00 | 4250 | 0.5
67.50 | 80.50 | 67.50 | 67.50 | 67.50 | 67.50 | 62.50 | 57.50 | 0.75
68.57 | 82.00 | 70.00 | 70.00 | 70.00 | 70.00 | 70.00 | 50.00 1
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | Control
58.75 | 49.37 | 49.37 | 49.37 | 48.75 | 46.87 | 37.50 | chsl Jaxs
BESEA < ) JuSI AN L.S.D
15.227 7.6135 5.7552

o) Bl ead) M Java & Proact 5% gssad) auall 50 2-4-4
. odidal) 8 dda 3N Baall LDEAL E. cautella o gail) Ll
Sy Proact 5% sl auedl SBlalae Jalxs 36 1 (17) Jsasd) ey

Dl dasiadl 4yl andll & 4l saall XS, (Lil/ae 1 0.75, 0.5,) ddbis.
SSA dale 8 Jaae el b 2l csaa gl 13 E. cautella) sl e el
Lisine 55 Al g (LAY ael) 5 Al die (%72.50) At il (5 gaall anall Aalial)
Jalal il Jaee s sl 131 ¢(LAl a20.75) 4 (oo sl 38 5l A0l 580 530 Ay e
o144t 3l saall < 5is 28 s 3l saall L5 Jalal dailly Ll (%57.50) S/l
355 2e(92.50, 82.50)% il BSla o Calae | 13) Ase ) anall A e L sina
Slas Sl A lea) dlabae Wl o sl e (U a2 1) Jad) 5855 (UiYae 0.75)
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AZBULal) g il a ) Juadl)

Bl saall B Gl B Proact 5% gl sl 56 (17) Jsa
A B a3l Baall CBEAL E.cautella usail) diad pualdd)

Jira b gl
B (pse) Aia ) Baal
38
14 11 9 7 5 3 1 514N
49.63 | 75.00 | 75.00 | 62.50 | 50.00 | 37.50 | 30.00 | 13.33 | 0.5
57.50 | 82.50 | 80.00 | 75.00 | 70.00 | 45.00 | 37.50 | 12.50 | 0.75
72.50 | 92.50 | 92.50 | 92.50 | 92.50 | 77.50 | 42.50 | 17.50 | 1
0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | Control
62.50 | 60.62 | 57.50 | 53.12 | 40.00 | 27.50 | 10.66 | cdsl Jua
Jalall < gl JaS1A L.S.D
19.927 9.9518 7.5219

AEN B ) DA Jaa B Proact 5% sl andl il 3-4-4

Al B 4353 Badd) ALy E. cautella ugadl) dal

Sy Proact 5% sl duell @Bllae Jalxs 580 ) (18) Jeaadl ey

U daaiadl Ladl il Al sadl Gl (Lilfae]l ,0.75, 0.5) ddlis
SSA dale 8 Jaae el b 2l csaa gl 13 E. cautella) sl e el
Lisina (3585 gl (L a2l) S 2ie (%90.00) 4wt ilS (5 sall aall 2alisll
Jalad Ul Jane dand Gy 1 oY 220.75) 43 (o sall 388l Al 580 Al gy e
bl 5 Ay ) Baall i 288 A Hl) Baall il Jelad daally Ll (%81.00) I
S  aaen die 95(100.00) il @la (s cabae ) 131 Lo 3l 20dl) 4y e 4y ins
M o) o g8 il 3 A aal Alelae Ll el 4 il 8 daddioudl)
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Bl el B Gl B Proact 5% gssadl el il (18) Jsea
i) B dgall Baall CUAL E cautella 4l S

Jara < ol
gL (p9) fAsia 3l Baall
S A
14119 ]7] 5 3 1 51
78.33 100.00 | 82.50 | 52.50 0.5
81.66 100.00 | 82.50 | 62.50 | 0.75
90.00 100.00 | 95.00 | 75.00 1
0.00 0.00 | 0.00 | 0.00 | Control
75.00 | 65.00 | 47.50 | <@gl Jaxa
Jalall < gl JaS1A L.S.D
7.4079 7.145 7.2509
5

sl aall alasiul Caila 3 o AY) Clad jall (e Agiliie Al jall 028 il Ciela
oanl Apandl) Adeldl andi vie (2015) EI-Sheikh, & <is Cua Proact 5%
Spodoptera ohdl 55 Gluad Guaddl jaall g BN jeall GlE y e 4y pdal) Glagal)
Claall Gam Alad JSI 5 J8 ¢ ul OIS Proact 5% sl adl o dittoralis
Dbl ol ) jeall 96100 culS JE A () 5 (ualad) g CalED py yanll B yiaall
Jiaill an g e Proact 5% sl anall 3lS andll Ay Cyjaly WS 3
Ble a2 2 S Il aladtal o) aa Sus cRhynchophorus ferrugineus ¢ eall
dug e % 88.1 Caly J8 4w B L 2 baris Caa sl 45y Hlay g A3 JSTAlLad
. (2019 Basil , Mashal) 2als ale saal jain) Jalaall diaill dlea ac) 5 Joaill
Ll JANA) oY) Lpulaa 2 Proact 5% saadl dall il 4-4-4
oAl A daia 3N Baall LML E cautella ugail)

@l 2l (J¥ae1 ,0.75, 0.5) Akl 38050 Ll (19) Js mas
(Cladld) 5 cld pll Gualadl g (SEI (g penll a8 dpie ) 304l SIS s Proact 5%
Ombe & gina (358 353 0 Slas¥) Jalatl il a5l B cautella sail) e 3 jéal
Oo Amlian SIS SN 8 ) peall (o) il OMA (e i 3 5 el Aala) Y
%2100.00 AUl (Bl jeall (& M) Caas Cialy 3 Ay jaill b deddtiaall jlac V) A
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JIY) bl 53l Jae 1S5 %92.50 Gudlall ol jeal) 8 eBled) Ao s Laiy
Ol giea 3558 dla S (%82.00 «aly 3 S (B pl jeall ae 45 lEal
o) CilS A ARl jlae ) @Bla dawd 8 Proact 5%  awell adlisall 30 ) 580
0o losy 14 2 S Guadd) (Bl peall (8 5 fa2 ] S ) die Dla
Ol Aggine g i dsay ade SU EL0 eall ol Caca g LS cAlalaall
Lol Ayl Alexionall 380 510 anan dic %100 <Dl dp cily Cua dalisal 380 5l
G s llia Laa ) a8 GBI eelddl A0 eall 3 SN o (el Led
Ualre go 43l dgie) <l 58 e g 3y paill 8 Alexioall daliaall 380 50 Gale 4 sina
i g 38 Agie 3 Al il Jele Al @D aus ) (e 1S cilS ) 5 k)
Lailly L) B 80 el @Dl w8 A3l dadl &8 e Gl 5 dgie 3l sadll
D st el elae) 8 Logy 14 Gt 30 saal) cil€ 388 Clalldl 5 (ualad) ) jeall

Adlital) Jles¥) Al 2 Proact 5% gl el 56 (19) Jo
sl b dia 3l Baall LNEAL E.cautella Jsall) dal

pse 14 [l | Bl el Bl sand)
dlalaeal) (1 14 [pudAl) | a5 3y G | a8 Al
dalaall (e P
60.00 75.00 100.00 0.5
80.00 82.50 100.00 0.75
82.50 92.50 100.00 1
0.00 0.00 0.00 Control

5.7552 7.7215 8.2509 L.S.D
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Abstract

Abstract

The results of the survey indicated that dates were infested with several
Insects in 16 private date stores in Al-Hussainiya district / Karbala government
during the year (2022-2023), suggest that the most important types of insects
that were found in the different stores for the period from 15/6/2022 to 1/1
/2023, which were morphologically diagnosed according to the characteristics
of each order and family were sawtoothed grain beetle Oryzaphilus
surinamenisi, the two types of flour beetles, red flour beetles Tribolium
castaneum and The confused flour beetle Tribolium confusu, the date moth E.
cautella and the parasitic wasp Bracon hebetor, which was widely seen in the

stores in which the survey was conducted.

The survey results also indicate that the two insects O. surinamenisi and the
date moth E.cautella, were among the most competitive insects and dominated
date stores over the rest of the insects, which were determined after the
inventory survey. It was concluded, through the inventory surveys that were
carried out in 16 date stores, that no new insects (intrusive, invasive) were
recorded, and this was done by conducting a comparison between the insect list
obtained from the stores and with date insects registered with the plant

protection Department/ Ministry of Agriculture.

A series of laboratory experiments were conducted to evaluate the effect
efficiency of entomopathogenic fungi EPFs, Iragi (local) isolates and the
commercial (Met52) of the fungus Metarhizilum ansiopliae as well as the plant-
abstract pesticide Tondexir 80% EC and Emamectin benzoate on the percentage
of mortality of different ages of the date moth insect E. cautella and to find out

the extent of its effect These biocides control this pest.

The effect of three different concentrations of sporangia for EPFs local isolate
and the commercial of M. ansiopliae (2x10° 2x10°, 2x10’spore/ml) was tested
on the percentage of mortality of different larval stages and adults against E.
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cautella moth. The results showed that the Commercial Met52 was superior to
the local isolate in giving high mortality rates after seven days of treatment. The
results also showed that the concentration of 2 x 10" spore/ml of the commercial
fungi Met 52 was significantly superior in giving the highest mortality rates in
all the stages of the moths compared to the rest of the concentrations. The
mortality rates for the 2", 5" larval instars and adult treated with fungus were
(82.50%, 45.35%, and 19.57%), respectively.

As for the effect of the different concentrations of the local isolate of the same
fungus, there were no significant differences between the concentrations used
on the insect adults, while the results showed that the highest effect of the
concentration factor was on the 2™ larval instar, followed by the 5" larval
instar at the concentration (2x10" spores/ml), which outperformed significantly
on the rest of the concentrations if the mortality rate reached (33.21%, 69.37%)

after 5 and 7 days of treatment, respectively.

The results of the statistical analysis showed that there were significant
differences between the different ages of the moths. It was found through the
results that the second larval age was more sensitive than the rest of the ages
used in the experiment and at all concentrations. The mortality rates were
(20.00, 55.00, 100.00)% in the 2™ and 5™ larval instars and adults at the high
concentration (2x10” spores/ml) in treating the Commercial pesticide Met52,
respectively. When using the local isolate of the fungus M. anisopliae, the
percentage of mortality in the 2" and 5™ larval ages was (100.00%), and the
fifth larval ages (40.00%), then the percentages of adults were the lowest

(17.50%) compared to the 2™ and 5" larve ages at the same concentration.

The results of testing three different concentrations (1, 2, 3 ml/L) of the plant-
abstract pesticide Tondexir on the different roles of the date moth E. cautella, as
it was shown through the results that the 5" larval instar and the adults were less

sensitive to the pesticide than the second larval stage with the concentrations
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used in the experiment, the mortality rates at the high concentration were 3 mi/L
(50.00%, 45.00%) in the fifth larval age and adults, respectively. The results
also showed on the second larval age, after significant differences between the
different concentrations, where the mortality rate reached 100% for all

concentrations used in the experiment.

As for mortality rates in the fifth larval age and adults, there were significant
differences between the concentrations used in the experiment and at different
periods. Regarding the time effect factor, 5 days were the best in causing death
rates in the second larval stage of the insect. As for the time of 14 days, it was

the best for the 5™ larval stage and adults, giving the highest death rates.

The results of the treatments of Proact 5% pesticides at different
concentrations (1, 0.75, 0.5, g/L) on the different roles of the date moth E.
cautella, indicate that there are significant differences in the effect of different
concentrations of Proact 5% on the death rate of different ages (2", 5" and
adults), where The highest percentage of mortality was at the high concentration
1g/L in the 5™ larval instar and adults after 14 days of treatment, the mortality
rate in the fifth larval instar was 82.50%, and the effective rate in adults was the
lowest, reaching 80.00%. The results also indicated no significant differences
between the different concentrations on the second larval age of the treatment,
as the mortality rates reached 100% at all concentrations used in the experiment.
Regarding the time effect factor, the 5 day period was superior to the rest of the
periods in the second larval instar's mortality percentage. The time exceeded 14

days, giving the highest mortality rates for the 5" larval stage and the adults.
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