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Sl daia o aga 5l Led Al (al 5Dl Apasall ol ol Slela 5 LiSuilSia SIELS
=YL (1979, call )OS J s (g pball saall Giialll any laae N () sl
(O sl s Q) zle ) ddua LeSUl 5 ausl 5l L Ll 5 Sl e dalladl Leilild )
.Service, 1984
33 sane CuilS LSl 5 48Y) oda i Creddind a8 AadlSall 3 sk caled )L T g e il )
O Y Ay o e o an Ay Bia) A ilaasSl) la ) ) e pe ) ey La yili 8
aagd JSUde 3la ) (61 28 ra yaall e 5 maledl gLl o L) aae 5 da jiall Jlasin)
Cilifia 3 g g9 Ahagiaall e SN LIS e Slad bl duall CHISH daaa g Ai)
Oe Ll A il elal 8 La il A e ds eadll 31 5l 5 Lo Aalaall 2 sall 2 L]
oo Sl fialll (e a2l 8l (Georghiou , 1990)  3dall 3 il sela
3, < ball dia jaall 4y jeaal) sbad) aladiul Lgia s LindlSal saaa g Al (AT il
el 55 y8al) e sl 8 Al ol 800 4 sl Ly sliaW 038 alef @
o Lgalaiail Al Jaaall 8 LgDUa) amy Al sk 3,580 Lealdy e 5 Ole 4l 4alil) (1
(VR9Y ) an ) 2 sdinall Zladl) Biag Lae 5 A Y) Aa8SA) (3 5k
Lalas (Entomopathogenic fungi) <o miall i yaall <y yhadll (iany s 23
s Beauveria bassiana il Jie 4] jiall 20A 4 6 ol A8l Jlase 8 Ua sl
Metarrhizium  (Metch.)s <oia dl5 = 5,0 & (Alliey,1966) B.tenella
il s adg (Barson et al., 1994) d sl slad¥l & anisopliae
(A iall LA el sy ddle 4ol 3l Metarrhizium anisopliae
Metarhizium anisopliae strain ~ _hdll A% dia 28 Mishra et al., 2011)
. Sharififard etal., 2011) 4 el 4,03 Sl 5 <ld ) wis3w [RAN 437C
4adlsa 4 B. thuringiensis var.israelensis — 4u bl L 5Kl Cuodiul 5 LS
)32 Bacillus thuringi ensis H oS s (Johnson et al.,1998) 3_-dall oda <ild ),
(Mullens et al.,1988,Mullens and 4zl jiall A5LA ld 5 e 3 il 8
3dall oy o 5 ksl b lalad 4y jdall saill Clabiie cilia 85 Rodriguez,1988)
eSS daria g A0 jiall LA clally s S8y aia Cyromazine easiad Jojll 88
( Jespersen and  B_dall s 2ua (TH6040 )(diflubenzuron ) ¢eitsl
hexaflumuron ) seill ilelaio craadinl Uiayl (85 Keiding , 1990)

-\ —



Gda g QN Bl ) sdall e el & 5 50 Camia J)( triflumuronss diflubenzuron
( Bell et al.,2010) <Ll & 55 & Uani neporex seill alaie
i) aladin) e 5 dall oda AailSe o saadn (5l padl 8 ASLL Clul ol ol
laliivdl il JU5( 2003, 0 ) Abbasll Silapall (s il 5 (Kaddou,1966)
@l Y499 IV AAY W ae) SV aLaia) s dall saa e dglall
)l LA Al Dyl (Yero | ajlalle YouX | el e Yoo
Bacillus thuringiensis var L_ssall sMetarhizium — anisopliae_adll 36l o 68l
plaie Allad oy g8 (pe Dlad A jiall ALAT AL s 4w glia LS fsraelensis
O Bl ol Andla 8 Gl 138 ¢ 2 Y Ladly (IS (Cyromazine ) Neporex; sil
Call el DA
<3 M. anisopliae _ill sladl =l )l 5 e sd adl leall e JS il aaas -
A i) LA AELAN ) saY) dsdlsa
B. thuringiensis L iSall slall w3l 1 5 e s jadl Blaall e IS pils agaas Y
3 pdalldghall )oYl dsdlSa 3 var.israelensis
il sV dadle 3 (Cyromazine ) Neporex seill alaie illad s _¥
5 _dall
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Musca domestica L. 4 jiall 4G4 1-2
b ) ilati 11-1-2

( Order : ) d=n¥Iaasis,) JIM.domestica 4l il AuLal 5 yia 5 gas
el LA N AL wdis 84w ) @Bl saa) a5 Muscidae 4“-lie 5 Diptera
8_ad i) 4 Calyptera 4ualiall 48le ) 53 aidall LAl 4o geaa (e Schizophora
sac Lel il Muscausia aday (Y4Y3¢ caall 5sof) Cyclorrhapha A )YV Gaal 51
M.domestica o= JS Jlie) Je & jsiul 8 daall ailul Hall of (1979)Keiding S
Gl Al ey ill s s M.domestica domestica s ol s Lay o o Lty ji) = JLA
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S (8 s Glag il o2 )(V4YA) all ol ,S3 M.domestica.domestica s
Lgmiany ae 7z ) 555 LY T g yre sl ddiall) Lghl g Y 5 e ISy allall el
Lalill (e e V) Han 32 Y Gl cuag 10 gy Saall Sy Y 5 Agaliiie Lgild 0 5Si
Agalall
b pdal) a9 :2-1-2

=Y i Holometabolus JwlSll J saill <l ol ol e Ao yiall 403N s
sae sl ) smadl aled) 5 daladll o) 5ST 8 g ganll sl JSCE 13 ey
4 jaie vermiformdsaill 4 g0 G jy e (a5, 5 0 S Adan Y0 VY anll
D) sl AU a5 433 gas 8 gy GOlany & SSAl (e z 533825 30 ApOdOUS p18Y) daae 5
-Arry0,1998)  =a¥) Bl alall JAl s ) siwedS e e o) e ) gl

Al ale (7-6 ) o Lelsha il oy ol dala ;8 23U Wi, (Sanchez puparium

Gl osSss Halters o)) sl suae ) jsaiad Sz 550 Wl daial) e laal 5 a5
LA s 8 Lede aaiay daall oda e S Lisie ala) Zliall 8 ol ) skl
O Gpeiall i Saall oS | (Hewitt , 1910) il oo 55451 &1 5391 (e 2 il
SAl) 8 Aiadlia s Y1 8 Dicoptic daaye ¢S5 3 A pall g sl G Adleall DA
ax; L 591 i (Sanchez-Arryo ,2007) 591 aas S e SLad Holoptic
L) ae sl yid SAN Lal | Basl g5y eiliy o) jaall (e lgan s 5a (el A2 1 (e sy
Kelling , ) Js¥) G (e Coail) () Gl e (e L JISE il o Juadl 5 320
3oa8l) o dduaill () sl e Apaid ) Lgead o dad Al 5o Lgalae el (aiad (2001
G 5 el o el Lag 5 D o Ciyny W g i) Lgilole (e s L e W 3 ¢ 8IS
. (Donald , 2001) A yeal) cilasmsall 5 53 531 Jii A Log Shale Lglaa
;A skl g ddal) dpaa¥) 2 - 2

LY Lia dpa s pall dala 5 (iml ja) Gimny Al (8 S 5 ) el LA e
135 g Ll e (g AT (350 phay JET yoal y oY) @l CilS ) g Wy pdi g Lol e ac
e Al cl sl g adl) o 3ad s Ja Y0 USlae (ol a1 5yl o3 Jitiy dusadlall 5
b La )l Jad g laisall @bl 35 gl hal sall Caliaal 5 piall oda ol ) ¢ L) ansal)
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AW A yaal) el J851-2-2
1l 5 A paall Clisenall (e a2 iall LA Ji3
10 A Sl Gl e Cilnsa, ]

1l oS ) el s e A usal Vibrio cholerae -!
g sandl Jla 3l Shigella s p- <

sl 3 jenll Bacillus anthracis -z

380l s Salmonella typhi -2

g2 s8iadl A1zl aandil) Staphylococcus aureus -s

aa il Helicobacter pylori -9

Calsall cliba) Morganella morganii -J

dal all Glleall 2 SLENY) Yersinia pseudotuberculosis -z
D) clbal 5 4 sl clilay) E.coli 157H -

A gl s sl @l Streptococcus faecalis -

4 el (eaall S.pyogen -4

Ll 45 jleiy) alblay) Pseudmonas auriginosa -d

(Gangrosa and Beisel, 1960; Greenberg, 1971;Greenberg,1973; Grubel
et al., 1997 ;Gebhart-Muller et al.,1998; Aleksic & Bokemmuhi , 1999 ;
Saski et al., 2000 ; Banjo et al. , 2005)
s Jia Ay phadll () pa¥) lapena 2

Microsporum gypseum -

Trichophyton mentagrophytes -<

(Zarrin et al ., 2006) Gluid dgala Lial el Gl ¢
1S A gl ol aY) Cilspna 3

JlaY) JLE gy poliomyelitis -

2SN el s 8 Hepatitis A+ B -«

Call Aaaile el g @ Conjunctivitis -z

La s il Trichoma -2

JaY) xie ¢l Cilgdll (s 8 Bovine mastitis -»
.( Gough and Jongerson , 1983)

:Jie Protozoa 4l cilidhl) ey (ulsi 4

Entaemoeba cohli -

E. histolytic -
Giardia lambli -z
G. intestinali -2

- e &y gaall Gl (ay ulsi - 5

(Ascaris ) Al Gluall -
(Dipylidium; Taenia ) 4k »all Gl e
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.(Dipeolu ,1977)
Sl gall & Q- fever sS as i Sl Coxinella brunette sdfia LSy Hli-

. (Hucko , 1984) il 54,
b ol pa GuaaS A3l ial) LA - 7
J<& Accidental myiasis —aall a5l VLA dall a2 LS s
Lae Galsad) Jsia b Aali s ol all s gl bl s e 5Y1 AL iy o e
Axtell ) sanll s aalll e J sl @lls Lalis) (alisil o)y (o5 S paliail jilud cauy
. (Keiding ,1986; and Arends, 1990
s At el QLAY Aadl<a gl Y- ¥ -2
o Lo 2 3 LA A 331k il
s dginll AsdlSal) Vo v _Y_Y
o LSS il Al gl g il dag 530 ¢ L) 5 QLA a1 g5 oSLal e el ella
WHO ) &l s oy )l Gusall slpall oy 50 alafiid arenty Sladl s 48Ul alaiall g
.(, 1975

+ A5 o) Aadlsal) -D -3-Y_Y

el (& Clad¥ls a8 e Qlaall 488 slach dajie <l plia (33U} A (4
Lol 4 ¢ delin elliad & plia (33U A g Leale elizadll § Lgaiadd 93 piall oanlall
Jai g bpdall agdal) aainall aa oy Qadliii o Jal (e 2l 8 Gl ) e
(Anantiko et al.,) 1AY) Liay )35 Lelaa

+ Agiliansl) Aadl<al)-3 - 222

s ldioferphos s Dimethoat s Trichorfon S 4 saall ) od i) Cilaga aladinly
Glanes (keiding and  Skovoman,1983) Azamethiphos s Bromophos
s Dimetholion s Methomyl s Dioxacard s propoxur J—is <l <l
Bioresmethrin  Jie 4535550l Glanddl 5 (Rupes et al., 1983) Mancozeb
A gl Al Hiall LA <y Al g (Keiding , 1978) Deltamethrine s permethrin s
. (Keiding , 1986 ) dusa )yl (o Cilauall 538 4 lae b lara
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carcinops 42 5 M. glabor s Machrocheles muscadomesticae als 1=
Hyarotaea s Ophyra capensis <\ s Gnathorncus nanus s Pumolio
Axtell , 1970 ; Statford ) s_-dall sda Culd yig a g 2ia Allad Glu e @nescens
. (& Bay, 1994
o codlatal) Y — ¢

Mucidifurx S. cameroni » Spalangia nigro Je 4kl ,uls 3l @l
e Ledikai ol A0 all 4030 slacl jmés N Nosonia vitripennis s raptor
(King, 1997 ; Greene et al ., 1989) & yiall o2a (5 )l

s Al paall Glaal) vt

s Paraiotonchium muscadomesticae J-ie &5V (axy Ciia
Cild ydadls Jilalss  Heterohabditis megidis 5 Steinernema feltiae
(Geden,1997; Renn , 1998) 4 jiall 4Ll

;a*\jJSng\ dadlsdl) - o

Metarhizium anisopliae kil 1-¢
s Addal _1-9-0
sl YAYA ole Metschnikoff aladl ssM. anisopliae il caia (e I o
M. — Sorokin allall slesl YAAY ole 85 Entomophthora anisopliae slbe
sludid (e Sl Jje 45Y M. anisopliae — s-hdll s Ciels a8 anisopliae
. (Cloyd,1999) Anisopliae austriaca
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<l Deuteromycota 4 ¢« Hyphomycetes —iia Gaa llu il 1ha Caila
Lol mial) Sl dilae b LaadU 1 43Y (Imperfect fungi ) dasilil) el yladlly Ca jad
: (Sung et al.,2007) 4 sla Lo sgd shaill Cunall Cayiall
Kingdom: Fungi
Subkingdom: Dikarya
Phylum: Ascomycota
Class: Sordariomycetes
Order: Hypocreales
Family: Clavicipitaceae
Genus: Metarhizium
Species: anisopliae (Metschn.) Sorokin

M. s M. album = Metarhizium osiall ;e s Al el 5 (1935) petch —auas
LS Lesiliaa s Metarhizium oaadl g3 () (Y +2) Holley Jil WS brunneum
liaia s il piall e g 55 2000 ST caass . Metarhizium  anisopliae . )
CdalY)
JHis (Orthoptera:Pyrgomorphidae )< ~is cims. M. acridium .Y
piceifro Jis (Orthoptera: Acrididae) < i~ Zonocerus elegans
.Schistocerca
5 Nephotettix virescenss Cofana spectra < s caass . M. album .Y
. Recilia dorsalis

. Dectes texanusys Tribolium castaneum &l s caway M. robertsii . €
Diaprepes sZygogramma  bicolorata «x+—=. M.pingshaense .°
. Coptotermes lacteus s abbreviate

Anoplognathu 5 Oryctes «wa:. M. majus .1

. Dermolepidae albohirtum —w=s . M. lepidiotae .V

s Bombyx mori s Myllocercus discolor <=y, M. guizhouense .A
Pseudosphingouotus savignyi



. Pyrausta machaeralis «w=:. M. globosum .4
. Coptotermes lacteus sy, M. frigidum .V
Chortoicetes s Otiorhynchus sulcatus «w=. M. flavoviride V)

. terminifera

Anoplophora <l xis s Boophilus 24 <wwas. M. brunneum .Y
Solenopsis s Aedes crinifer s Ochlerotatus triseriatus s glabripennis

. Galleria mellonellas Nilaparvata lugens s invicta

: il 2-1-4-2

Cual yad) Gl ) w55 A0 8l 4 M. anisopliae sedl) aal g

Green  muscardine  disease =i lal pal iy )y dall Ca lida
Sile aleaisie gailady Hhill 1a Suad . (Freimoser et al.,2003) Leale 4liks oy
ey LS Ay yial) Y] Claiae o Alle LSO G 3 A goad) Aa gl Laga
Jliar 5 (Roberts,1970) & sgs ddais g dpeliall e 30 Ll Y1 e sl ) 0 gy
ol 48y LS ilumall e (6 5 DAl i sl b Sy sl elal sl LY
zUil (&Yl (Latch and Falloon,1976; Rath,1992) sas s diu e JiSY 45l 4

.(Khetan,2001) Lt 43 jaaioe

: Abagicual) § ) B 4 kil Llal) Eigas 3-1-4-2
i | R RINEEN R | A yhadll ¢l sl Aty M, anisopliae il ALay) haas
s dia) (5 kil £ sl dsedle 2ind  (Humber,1997) ba s ¢psS5i5 35l sam g ()55
il sSall Glailyl dglee AL 5 ly) (el s pdall IS ¢ sl Gaaily ddagioudl)
e QB oY 5 el JS5 58 5 (5 il sl e ST da jlAd) Cliiall 40l S
b i elalldn JIS Les sl Adlia) Ol joa 50 S 5 dias Sl o (g sing §1 52V 33¢]
(Boucias et 4L Sl 5 5all g o Lall da JISI 3 58l Lol )l (3o ke (o Chnadll S5 580



2 O3S M (Germ tube) (e sall sl o sSh s ¢ all iyl sy al., 1988)
il 1Y) Bacbisay 3 ydall JS55S (3 55, (531 5 (Appresorium) @il guac 4t
( Protease , chitinase, lipase, esterase, phosphatase, J<i oS dakasll
sl i ey UOA Caai dgleall 36 5. (Freimoser et al.,2003) oSslSuall il
Ll A skl 38 s Ll 3l pall Cla o Jledy a8 54 s Jal sad Al iaa 8
,Bdall JSi S ¢ 5l (3 580 xie | (Moorhouse et al.,1994) 4 skl byl &ilasy
el e bl & il ALE o gaill aing s gaiyg (5 sanll 5 aall (A Ay
Lsnaan b ydall aua Cagsad JAN ydadll gad 4aily 5 (ENtz,1985) carasll e Liall
Al (il gy gadll Jaly jdadll JILSH A Lgt s 4ly 5 udall 40031 ol sall al il
Ji&5 3 (blastospores) e yiiall §1 53V Ja8 (e Ay shaill o gad) 318 daii gl 61321
s sobdll Jall galy AdD Al cag 4 (Zacharuk,1971) S de s Jilall
il 3 dall maw e (colonies) <l et () coriaall ga 2y 3 Hhadll b gdl)
arging ) ¢ s=¥1 <ai8 8408 A1 ol dall A ca yaall il kil o LS (cadaver)
sodall Cp el Galadlly S JUbad) ) 2Ll Al gl 5 JS50 i AV (Disch
550 dad 5 iYL B ndlae Tai odliall Caraally 15391 (e vie g Al 5 dliadll
. (Hajek and st. leger, 1994) it
: M. anisopliae skl ¢ datiall dpadl @il jall 4-1-4-2

Aa8lSall Jlae oo 150 (5258 Sl 5 Aalaad) LA el g5 (e dpall pladll 134 iy
s destruxing =S e st sSaall jladll W 5,8 3 Al LS all aal (e s dae i sl
5 il (mleal s e 0S5 3 (cyclic peptide) dalall cilagull Alile ) 3 gmy
(Kodaria, 1961; Suzuki et al.,1970; Suzuki and hydroxyl acid
Tamura,1972; Pais et al.,1981; Gupta et al., 1989; Wahlman and
Davidson,1993; Chen etal.,1995; Yeh et al.,1996; Jegorov et al.,1998)
i WS (Amiri-Besheli et al., 2000 huiid) (s kil saill ol (S jiuall i
Metarhizium sp. FKI- 4% e J3e 5 hydroxyfungerins A and B,
il dxiaY) 4kdja Gl &GS siual) Gia o) (Uchida et al. 2005), 1079
AWE OS5 G il o Adlall goally | Tlame SUE 1) cund Al 408
=i WS (Kodaira,1961; Roberts,1966b; Samuels et al.,1988)



(Strasser et al. 2000; Vey et al.  Swainsonine s cytochalasins C S
2001)
(Charnley,2003 a-mannosidase (sS85 b A 1)52 Swainsonine Sl ol
el Alee J38g5 Y bisd (055 aie 3 15 cytochalasing C oS sl
<l yall 03d Vs (Vilcinskas et al.,1997a,b) <l pdall aall LA Lasl 5 4, 1Al
A3 kil Lla) dlee 5 Cinmall Leliall laiu¥) dlee g Jalaill i Lol 51 50
Uhdll =iy g (Krasnoff et al. 2006) 4,5 &l jilas NG-3933NG-391 kil &y
colletochin s colletotrichin uS sell Jaad i S e 54 5 viridoxins S =
(Gupta et Colletotrichum nicotianae <lill (o pedl il Jd (e dadidl
Leptinotarsa sludid o g kd S viridoxins exaius al.,1993)
Achersonia sp. < iall (a el Hhill e Lad J3e 4l WS, decemlineata
o liykd G Al @i CSoal 1 e e s s (Krasnoff et al., 1996)
Trichothecium roseums (Bains and Tewari,1987) Alternaria brassicae
(Venkatsubbaiah et Ophiosphaerella herpotricha s (Springer et al.,1984)
al.,1994)
(Engstrom et Roseotoxin dedi (aeS jiwall aphll sl e waall elllia
s (el il o) WS (Kawazu et al.,1993) Bursephalocids s al.,1975)
Schistocerca gregaria s 8 aadle canlil Jils 5180 L) 3) g Al cl il
iy yaall aaxll (e ecdysteroid oY) il s yis 518 bl WS (James et al.,1993)
Leal8 by 3és 5 (Sloman and Reynolds,1993) Manduca sexta & sl 4wy
i sl) Apaagl) AN LDIA 3 A jal) LU Gany Jaa ol LS (Samueles, 1998)
Jia (e yioal) e Lkl g de ja e aneal) Ja1s (A 5l anall & A Aldlaall aalle Calil
(Quiot et 3lsll & (iles S paaiy d3fall Clue 51 o llayall )5k
dbaal) il paall 8 4y skl HlAl) &l i) (aidiii o) . al.,1985;Dumas et al.,1996)
CSon add Y Al pe¥) b Aibasl asall sda sy o ddy 4 kil
(Suzuki J= s« M. anisopliae il 4bas Bombyx mori s séa A B (s jisall
1032 g5 LsSull Lhill (e iidl protease ~i olé <ld e Sumds et al.,1971)
anaSprotease ~ il Kucera (1980,1981) Ly Cus Ay soall ZailSall a1 508
Ly g slall (el (0 sS3 Gamy oS3 a3V b il e aaadl magls (5 da



( G. mellonella 3_dal (Phagocytosis) sl daaldl Zolee
Charnley,2003)

: Afbald) AaBlSal) A il )93 5-1-4-2
Metchnikoff Ll 3 | 4, piall cldY) 4a8<e 3 M. anisopliae bl Jesiul
Cleonus  sleiix S8 o Adle clSSla ) ol kil 138 of ) (1880)
Conotrachelus ¢l 4gSUé cluain e 3kl & XS, | punctiventris
Ssall duge daiSe 3 kil Jeiul WS (Tedders et al.,1982) nenuphar
et al., 1994) ol ¥, (Kaaya et al.,1993)) Cosmopolites sordidus
Glall g lE ) 9650 Anedy SIS e SAl ladll (5 pkadl) Sladll ) NV (Barson
Aall e skl jhdll Jesial Uiy 81 85 ) Musca domestica L 4 ual) 4Ll
%%+ I <3l 3l glSu ol Langewald et al., (1999) S35 (Bateman,1997)
Oo s &)l A b il 108 Jeatuds | Allaall (e alid YUY 550 2a Ly
(Kaaya Rhipicephalus appendiculatus s Amblyomma variegatum Jie a1 all
(Gindin Boophilus annulatus_s Hyalomma excavatum s and Hassan, 2000)
Ledlan Jlsal e a5 A4Sl 43 ¢ 158l o Alle S il s WS et al.,2002)
SV sl S Lkl (L Castillo et al., (2000) <lals | (Ekesi et al.,2002)
alasin) ) el )il o lsl LS | Ceratitis capitata 4l %) «+ cxdy @Dla A
Alia g ua Jual) a3 &) jantiis 8 Varroa destructor als asdlSa & Sl jladl)
ol ala s | (Lambert,2003) s (s yaill (e il €27 220 Ll alal) M duss
(Geng et Wl al 4l jn < il s (Brooks et al.,2004) Psoroptes ovis 4l 8
Al clall i 3aE e JSUOSUE Tal el Aulyall a8l of U al.,2004)
Caaagls Sogatella furcifera sbeandl <l < jdés Nilaparvata lugens
kil 13 Haematobia irritans (hornfly) ol 4l G ja3 o 4y sl il Hal)
(Angel-Sahagun et Wl s 5laalls gl e IS 3 Adle GISS ) @l
I3 Rhynchophorus ferrugineus s jesll Juaill du gu i 23 o WS al.,2005)
Jasind 5 (Gindin et al.,2006) aulal oY JA 95) + ¢ sy el daws ) 5ol hadl)
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Jaxial LS (Dayakar and Kanaujia, 2006) Ergolis merione e 3 ksl 8
<6kl LS Bovicola bovis duildl Jad 4adl<a 3 kil Briggs et al.,(2006)
Lpubia ohaill Jualae sl S0 Maconellicoccus hirsutus il sl cilall
I 3ia WS (Ujjan and Shahzad,2007) LsSaall haill §15Y Leay a3 e ddlle
Sitophilus granarius gl (3lae dsgw dadlle 4 Wil bl il
kil of Maketon et al.,(2008) ! i 4l s caaca ol 5 (Khashaveh et al.,2008)
Amrasca okl Gl @l 0pVY,YY ) calia s @M G s M. anisopliae
Alle Bl s s kil o) Mahmoud (2009) _S3 WS biguttula biguttula
sludia dadlSa 3 il Jexind LS | Bactrocera oleae ¢sidl 4eSté L3 cilalld
e Y 3 & e WS | (Moslim et al.,.2009) Oryctes rhinoceros ¢_all s s
(Ahmed l&isslsa 3 Cllasind 5 Coptotermes heimi _da ¢« M. anisopliae k4l
Gl s Gl A V) 5 el dlle Gl el hadll ekl LS et al.,2009)
4 ohdll AL cwadiul s (Hoe et al.,2009) Coptotermes curvignathus
Gyl 8 Adle @SB I @il s Metarhizium anisopliae strain IRAN 437C
(Malik et al., o= 35 (Mahmoudabadi et al., 2011) 4 jidl 4L Sl
di~ilSa 8 Beauveria bassiana shdll (e el GlSS <3l ladll o) 2011)
A el 4l

B. thuringiensis israelensis Lisdl ©-2

(Heimple 1967) Wil V- 0.2
Kingdom: Eubacteria

Domain: Bacteria
Phylum: Firmicutes
Class: Bacilli
Order: Bacillales
Family: Bacillaceae
Genus: Bacillus
Species: Bacillus thuringiensis

Subspecies: B.thuringiensis israelensis



ilda Yo 0.2

(S 5V ol sball ad o o LSl 45) ga ) 400 Y &5l L il
£1 W A e a) € Gl dua sa (Lophotrichus)is b Lol sl idau 5 &l s
38 ) Al g 591 A (e s ad Al laall (g o 5 A sk i g jal Anviia g
asl s Judls IS5 4 je of Aliin (521 8 O 5S¢ o e Hlan Sild¢puial)
sed & sl Wl e s pSila (0, 0-%, 0 ) Jshas ey SilaY, 02, e (e A4
Lodie 3y pnd 4404 Tatie paiy ol 4] oS s 558k Y Y, Coabal JSAI (g smn
ol o Lo 2 W) §150Y) 0 oS dalee qa () i AadDlall a5l g
s sWl s ) 51 (PSB)  Parasporal body (& sd) sl ) & sl (381 5l
LiSll o2 e Aasiall dpanad) @l il ale T4l (s 3a3 A1 5 Crystal Protein
O A g el i) G ddliae YIS @l )5l o2 2als (- Speath | Y 3A7)
S kil g 315t f LaSa T Ls S el Al IS s () S5 a8 Leanlis)
e s Ske Coai 5 Y gl e s Sl aaly Ll Laobad &l S8 ol 5l G gy
and Agaisse, Y990) L sl adsilall Calall o5l e %Yo J<as i e
mant die A gaall jeaall JUA e Lgtaa L Al geud) (e 13¢] ( Lereclus
Lol Al iy 55 5l ¢ ) G el & 51 g 1 3al) e A
St S8 5T L& 5T 613 gl cpdlidal) 5T dyae 1 o sdl) drpiay Lgagual 5
lgrpen Clanall a2 ( Smirmoff |, Y37TY ) 26,50 L) Sl o i)
Jals aiaalie Ll ¢ guae e (5 pan § 5 ae (S Ol A suma s Ll el
AT Vs By Lehedn gd 5 A sll Adailal) JIas any e JSG ol 4 sal) Adadla))
OS5 (Serotyp | ) B.t.thuringiensis « wall ¥ jall (asy & La sad
seaall J3a (e LSl paat 8 D pra Allin ) S5 Loy Gl daliaig e 5 L)
3y Ladie Juzmd) & o ol 48y yha () LS, (5 A1 g ualls & i 5 guall
el AgilSay elld g Ao Liall 4y pedill g 51 el e 1 51§13 20 6 sl

. (Norris, 1971 )‘;_‘1\551\ Ll = az)all o) gl e 95,))3-.‘5‘ O gl
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B. thuringiensis LSl gaill Al a gamd)  ¥o0.2
(ot An A s Leie A o gand (g gl sl Aagl Ly AU e
o Exotoxin Wi g s a Al aud)
B Exotoxin Yxg st o il aull
¥ Exotoxin Wi g s o Al aull
lladll 1 (s 3255 § Endotoxin Wl g i sl Aol andl sed sl ) ¢ sl Ll
Sl pdall B (6 bl Gdis sl 5T s sl andl ey ) pEal) JE b
Jsbie i n oo 3oLe 45 (ICP) 4 e Insecticidal Crystal Protein
Lali IS )y eli bl go IS IS5 el pmals A3a )V VA s e Jaidy
oSN pualiall e (5 ging Gl Al A5 Sl 4] palea¥) g sena 00 % Y s
oo i e 0l siudll e (g 5iny Y 481y Cu,Si,Mg,Ca blais C,H,N,0,S
i 5l (e 3 satiall dine ) a lea W1 G piiay (5 shl) (55l e % A
Yaudl 1 ( Monro , Y371 ) A gl dddlall o < dlee JOA Addaaiall
B Sl pH-11.5%0e B LluyY) A sl asly 4 gl Glydal 8 G d
18 288y Y 5 Al jidae o) ge dsa s Al A pH 4,0-V,0 ol dpacld il )y & sy
13) Aranad) ial A 284y Al g dclusad 2 10 ) Jaali s )l ja da ju dnal s 6l
( and Frachon ,1997)4a8sy ¢ +-Y 3adda Ve v 5l ada 0 ) g
leale Bllay 451 ) 5 lia alual) (5 ) 5l i g a1 1aa 7 ) (& Sa%y 5 Thiery
Lanadis o jall L 55585l S i aling s (Crystal)  cry Cluad) alas
Aua 5 Lealis) ge Ay sl Gliall de gana 5l Cpal) s LSS5 Libal s Jila)
22 5 ((Cytolytic) cyt eallie sane Lalil) (o J s s A lall o sadl (e g 58
e 5 shall (Sa & 5 Ld Btisraelensis o a8 2 ) s de sendll
scoryt gll de geas Glallods awlae ey, Bot baSall 4l el jadl)
VYo oY &kl g Ay ja o) 35l b cligi gy Z W) g A s sase Dlia T el
Cry? Ooall de gane 5 Ania ¥ Al 4 ) 293 G pda o Jand g silla SLS
Al 4l s Al (M) asad Gl i e Jani Gl ad Ganali Ao sanall 02
Gl i e dexd Wrpand cry) Y, ory) Y, ory) s 4l pelaall Ll daia Y|
Laa 5 oytY cualls oyt cpall e sane o) LS dnin ¥ ) A5 A ) 5 o

Ol S YV das o by s GO 92 sk e s W) G OY e
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J VA9 ) A U Al ) gl Ll amy Ui g Ll (e g il 138
e X5 BT & eaaiue 7 ) 8 dGaall Glalasy ) ol @il Crickmore
i g L) (5l platia)

Abagiaal) ) pial) o Ay sl i g ull Jad A €0 -2
e g 8 pdall gl slaa¥ ) () deay g (55 sb) G g ol 5l alisi Ladie
13 Lens Laviie T3 5 53 (o slal) (g all ()8 elaY) Jla el (g ae ) o
de o senll o3l dals OOliue g gy ¢ Gl SLS(OYY Ve ) s s
zeansd 4 gl ) 68 G aa o Laa D lasall gl L3AG sl duliall <) 58l
A a5 LA 038 a5 a5 gediiid LA J2hy L)) @l oV 5 eld) J iy
Gy ol g g o pEall O s ) (s 25 dilide & LI & D G s
-0 (o sl g By L) 8 il Jsli a5V AIY) o 5 Adagiaalls il
Al s sy aedl a8 M) sy asl) o lea S QLI aag A8 (Y
JLa o aall ) s amall Jass gl (e Ay Ia1 o) gl JUEST dagis dx o), 0 Y (e
Leadad day o130 J ol e 5 pdiall (il g AN A0V 3an) 5 Ao lu day 3 dall JalS
AcluY £ )5 e 22 dpaiiagd) Blidl) JLS dayii b pdall &osai g o) slll G5l e
AN V) Wl s pballale JLa Giany o 33 adll pH & & W) & san (50
3 _pdiall < gad Gy (5 shall (35 ) e 1501 3 il gl Ladie Alad) o284 Caa
o & Jidh 5 panadie dleall oda il ol JLE Gl el (o (52 oLl £-Yamy
CryVAC Cundl 5a s JBall Joons (nd (55 (5 ol S 55 (ana sl slaa) Ay
Ay G 2t il s (e sae gl 3Ll Gligd e 2 OAY) il o
J8) skl o sl L3 ALE o) L Jaquet , 1987 ) daia V) A
(65-60) s iis aw fragment dadd z LY JsY1 OOai¥) dlee o (ol
daly J i CrylAc o) 4ali) e Jssmall (candl 8 (5 5l )5 O 5illa LS
8 Abilaie laludil drss oo 288 o Aadad ) G i) Ao g0 3 pdall ¢ las]
Ao o Wl st il o sy LS 10 ) e o () Ly 55 Al il S

Baral 5 pdl a3l S 53 o a8 5 (Choma , 1990 ) & e &lasin )



Hofte and sshall o3 5sliS laasy baa 5 shll o5 oal) S i g 3 il

. ( Whiteley, 1989 )
dadldl 8B, thuringiensis var. israelensisbiuisd) g1 ©- 5-2
: Agilad)

43 ) (w Sesamia cretica 3, lu jlis AadlSal VAT ale L Sl sda Calaatial

— A LSO Jame aly s [ it g W) Wl juianine Jlanidy &b 5 (Lepidoptera)
ezl a5 A0S 3V Baaiall Y gl 8 Al eladial) a lerin) LaS | 04 99, Y
Martin and Wajih ,2005 ; Vanden et al ., ) daul s Cilalise 4 clugiall &ll5 e
1 dolle d0eé @3 B.thuringiensis var israelensis LSl a3 cuae (1982
AgSLall AL @l 5y (g yd )5 (Mulla , 1990) 25 Ll 5 (2 srd) il
) %o£O-TA (o & panil I daws ) <l iS4l 03¢} Drosophila melanogaster
ol( Ragnietal. , Y437) Wl sl Al du il caca ol (Karamanlidon et al., 1991
Aedes LB ,094 70-00 O yaanl B A G S L SO AL
) sl AadlSa 8 Cilariaal 5 4o il e L yiSll 028 i e ool asia (85 . aegypti
irulus Anticarsia gemmatalis <l & yedal LS | (Crikomore et al., 1998
B (e S0l b Sl @l e WS (Schinepf et al., 1998) LSl s3a ¢ Y dille
Spodoptera <Lé naadlka 8 claat ol Pectinophora gossypiella 3 -és
LSl e s ) (V999)—uall 1S3 (Mohamed et al ., 1998) littorals
5okl el o (8 Ylariad Clia yaall ST (40 223 B.sphagricus s B.thuringiensis
e S Ll JLsa) o 53 paY) s sl Gl sl 8y el e A gl
< Aldicarb bl auall s Beuvaeria bassiana _kdll s B.thuringiensist xSl
DS sl il e e d Allad 3 5 sShall L Sl cail€s Waldal) pludia e 3 k)
LS . (Lacey et al., 1999) 5 niall Ao cliadll 8 AlasSl anall 53l (e tefs 50
Rhizoperth el sl 4805 3ba ) ghal 8 Yiad | 55055 ) 50l |yl it
Ae. Uy s yai o) (Santos et al. |, Yoo ¥) aa LS (Yoo Yo auls) dominica
LeS | as 10 JAA 04) o v sy el A ) ol 5 5801 Ly Sl DL gegypti
dadlSa 8 cleatul g Simulium pertina 3_-is = B.thuringiensis LS &l e
) ol L S 3 Al yall LAl <l 5y s a3 o), (Cavadas et al., 2005) oz sl
) Osals Al B8 (Luga et al ., 2008 Yiclaw A 55 00 223 %0 iy el 4

_\‘o_



Helicoverpa armigera ¢-hall jsa (s dadlSal 3 ) Sl Lyl Jleatindy (Y 0 A
G S8 () gl (a8 A sl clael (g guall aall 13a - ()l geiliil) il Lpaa s g
= Slaatinl g an il e by Sl sda Gl je LS 95V T, e JAB) () 8 all 5960 Y,V
%A Y DL dld i e S Bemisia  tabaci slocanl) A LA Ly ) s 4 8lSs

(Al_Shayji and Shaheen, Y« + A)

p A pdal) galll cilakile -2

Ll (ary ae JANH o 53 (anadd @) AlasS o) ge A Ay pdiall gaill Cilalaie
Aadl QS e la jue 9o b S5 W ) shai s s gai o i Lae | il jdall 8440k o))
Claliie e ole 55 llin aa g (Williams ,1967) il Jaad) cilage Lele Lkl S
e aw Jalaty 20 Juvenil hormone analogue Ll (s« 8 Clglia 4 gaill
Chitin synthesis inhibitor oSl Galas cladie 5 jSae =il () 355 &SV
o2 jliai dlalaall ol il Ll g HILSE (e aadl 8 Adledl) (e Wlle (5 gie a1
Gl pdiall J8 Slaa) A Aol doa ol ol dollad ld g Aakal g 308y 55 Led o5 ol sl
ol ,S3s(Mulla, Y99 ) ZolaiBV) g il Lalill (e daga 3 jpe 028 5 dlalaall
oA Slapall (e Jgdal iy ) ling Le sale 5 Luda ¢ 5 (530Y) Wil of (2000)
chdia o) L& Knock-down o Cies b e Gung 3 (ial e Y1) seda 5 dlalaall (o
Cn oS a5 el g A ilaasS gl il Ll Lgiad Banaie cilalasly i il Sl (g 53
G Ll 128 Aaadle (S 3 ) (e 3l Lgia s Aila ) 5l SIS s DNA
88l sy 8 ) g 3 )AL |l el K ol Acandl 3 558 JATa A8 5l e JDA
eend Dby sl geday da she o 8 £l 5 L ga o LIS 3l 848 0 Js
e A e ol il ellia o) LaS A0l 8 Jid ugan g ) ) jhadl 5 48 5 Ciliia oy
e Liad 8 i Laa s pdiall JS o8 8 dul g QI8 g Jhady 5 bl ol bl
Ol A (VM) 2l e g areall aie ST Alabeadl @l iiadl 4 gad g o) pudall g il
Oana A ydiall sl Clalaie Jlaxind dan jall jualiall aal e o) sall s2g]  cagiaill Jadll
sllas gl o alall ey ()5S0 L aietl) Jadll ol 5 claSU ALKl 5 laY) il g
4] Jawl
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s Adagrionall B pdiad) b 4y pdall galll clabiia Jas 4T YV Y

Benzoyl Phenyl 4ibesll de sanall ) o g2 (Sl 0 0S5 cillaia 4lle o
N- sy e dladus (e 35be 385 amall jlan LS Sa abl (e il Sl 2ay | Ureas
Ty ¢ Adalall g5 oSl dauds & il aga s S5y (NAGA) acytylglucos amine
Ol 0 9€a1 5 50 Al yall ol 5 Adlide il ey par 3 35S SN S g IS 0 oS5
Chitin synthetase a i Jac fay da yall s34 85 Polymerization 3 _aldl ds e
Al ()5 ¢ LdlaaS) cpad il Sl Al 0 ) NAGA A8la) oy 5Y1 138 Aada g o) 3
L asiel  (Mulla, 1991) 8 shall sda 84 55 ) sumn Jand (S (o5 cildadia
Al ) (A 53535 (o sl Apanagl) sLiEl o131 J g eLiall & Sl aalas 3 i el
(Clark etal., YaVYY Jeliall Ciga L (525 Laa aiilla s 3
s 4y goal) dadlsal) B 4 pdiad) gaill claliia jga A Y

Ol s Ao piaad) Colall Jlae 88 Llia 5 Ly jiide Lellaninl 3016 ) gall 028 it
oo Oslallie 3a 0,00 5SS Aessollicitans s Cx.salinarius o se <y dlalas
Mather, Y 4AY) %) + + Zeuiy tae sill (a3a LAl § 5 5 dark 38 MV/B78 saill alaia
3ue 4y yedae Db 533 o Cyromyzine o) . Hosseintehrani,1982) and Lake
Awad and YAAE) al )l ghll il 5 dlas 2ie Cx.quinquefasiatus o= s 2
2 p92kS Baysir Jwainl o) Waever and Begley (Y3AY) aay 285 (Mulla
o (s ) (s A 8 ala mledil ) sl (el QLA clall dldas
4 cyromazine s s Adlida (ghalia (o Cuman Al jiall LA e gralae ded & yadl
(pinto and prado,2001 ) ppm A £ 3:S) 54 96 10-94 0+ Caaly LA il )l S8
L triflumuronss hexaflumuron s<ill Llais o)(Caimi et al ., 2002 ) on WS
and Srinivasan ) Y« ¥ Cilals %) 38 5h A il LA (o sa (i 8 Uay
£ 53 aly il S8l Bigaa ) sl Triflumuron s<ll alaie o ( Amalraj
saill alaia ) (Mohammed and Shefik ,2009) slial s, 40 jiall ALAN cilally
Dimlin Jlexiul 3és LaS 2 jiall 041 clally ¢ 5 3 4 e 51 28 methopren
Bell et al ., 2>, ( Cetin et al ., 2006) A jiall ALA Aadla o8 U sala Lalas



s A 3iall LA Al 5 g i Jandii ) 530 neporex seil) alaie o) 2010)
10-100-1000- =S5 match applaud consult sl clalaia Lead Calaatol dl yo
e Yo Sl aaal a8 40 5l LA A glall ) sl 2 (salalls ¢ 3 (2000)
ol (5l (A paliy el dp aladi) ) ol g il ge Jare e o slall
e Jagia 8 L gine Lialids) ciaal LS gl Hglall ) pela dpui i)y Al
Sy 4 paadl) DSy (il pag e GLYIE 8 (3 ali s Cpadiall JST AL ) skl
2 neporex swill alaic Jeaiul WS (- Abo El-Mahasen .,2010) aéall 4 330 5 )
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Abstract

The present study aimed to evaluation of efficacy of some methods

Metarhizium anisopliae Sorokin (Metschnikoff) Bacillus thuringiensis

var.israelensis and Neporex (Cyromazine) from be used as biocontrol

agents against (Diptera:Muscidae)Musca domestica L. The results
showed the following :

1. Different concentration of Fungal suspension have been affected
the life stages of Musca domestica. The mortality rate of eggs were

(18.66% ) at the concentration of 2 x 10 spore /ml ,and increased to
(36.66%) at the concentration of 2 x 10° spore /ml . The first larvae



instars have showed highest mortality rate reached (83.33%) when
treated with 2 x 108 spore/ml , while( 56.66%) of them were dead at

concentration of 2x10° spore/ml.( 36.66%) of pupae of Musca

domestica were dead when exposed to 2 x 10° spore /ml . The

treatment with highst concentration caused high adult mortality , i.e.
(96.66%) and (93.33%) for adult males and females of the Musca
domestica respectively after 168 hours, while (70% , 73.33%) when

treated with 2x103 spore /ml.

2. The secondary metabolities of fungi when applied , all first larvae
instars of Musca domestica were dead and (96.66%) of the when
tretead with concentration 100% , while( 66.66%) and( 63.33%)
for the same larval instars at concentration 25%.

3. The result showed the different concentration of bacterial
suspension  affected the mortality rate of larvae of Musca
domestica .The first larva instars have showed highst mortality rate

which reached (76.66%) when treated with 2 x 10° spore /ml

while(50%) of them where dead at concentration 2 x 102 spore /ml

after 72 hours from treatment .

4. The effect of secondary metabolites of bacteria when applied, All
first larva instar of Musca domestica were dead and (90.00%)
when treated with concentration 100% and decreased to (73.33% )
after 72 hours from treatment ,the mortality rate of adult was
(100%) at concentration 100% and decreased to( 63.33%) after 72
hours from treatment .

5. The concentration of insect growth regulator neporex have effected
, The highst mortality rate eggs was (37.00%) , at the concentration
100 part per million,while (19.33%) at the concentration 25 part
per million,, the first larval instars mortality at the concentration
100 part per million, was (96.66%) at the concentration 100 part
per million while ( 66.66% ) at the concentration 25 part per
million .the mortality rate of pupa was (73.33% ) while (30%) at
the concentration 25 part per million after 72 hours from treatment
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