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JdAl
q'-iil Integrated pest Management (Ip$e-LKi.Jl6;l.rYl d,U_6.,,& a*'lJil ora tl.r-iel
i-.ridl gl;*ii^Jl ,.,." - t * U li gt,rr3-l d+ijll c!l-!i ,J'-r!i..i'i i.tLcl gljLI eJ$ C-'# c.,';]
dF a-r.JJ=ll elr-oYl -ra_, ,k-aY e+'<.'. tl i-ltiSll i*,l-,1.r C+ t-|t-Fl # &y lrJl i+. -eJ$.lt-,
A.-"itS^ u\.,l*'-l J' l1iY a-iL;l L*-r.6.:lir-,Yla+lS.j: Lt-p-l el1^l olil." o-, cr!!it, &t*,Jij;
q9JLtll g* i.cj*-,"f 2003-2000 0|.;Jiill rj^l 69rll ,",-"'lt litr &-,et ril .dljijll oLsi (Jlc ij!i-
.9i d[iill r3L- _.rLi- JLsel :cF+ 1J_, .31!l qJ$J 4+ d 1++ ki^ JSYI o>Jl S+ qrill tJ^.H!
,-l*+,.i ..,-!l,oll C d+iiJl L't:j d&Ll^ d &<--r i:L: crtsi,.y!::11: dr'll JLi-J 4LlJl ..t.r-;sJl

t-$tLl: t4-ttt* ta )Jl$J Srcinernema. 14--*. 1,1-l+l9tJl .::*,Jl gi -;r-iJl -I" aii}J^ ll-fk*,
i*j: L"! 32 ud._e-+ fk (al"^r) A:'V 25 L*;="3J-E cjjr .Lt"J.ll lrd f^*:q++ &Jt +
6;J*i*Jl ,J+:Ylqt-'t" *Li:3 g;-r-t+I4,*Jfi3^ 4lLa 6J-i.c r--l ,irL-rrll *1" q.il" #lJp &}3l

alJi a-p; ,i*i .i"-1o1 rjil:* *Xi:t3l+JAsll ,J* {+$i" c}r!-f, u.!.d* ,L;!it LlilJG er}i
4*i+Y1 ++1.n.i.4+{$t -tJi*,*'di,i*il .ell;l-iJl!"--ilS. d 4i*tig *$nl3 !-l.,iii* Diplogynidae
:a'i .t<+b i++_d*#i rri-h*)Li! c*":+ t-l;r y tSyUt o:-,rll 6i _lUJl *GjLr *b 1p1s**tt7',

,rJe a"r*l;,"$i ld3$ J'u:il5 {*dr:J 4+!"u iJ 19S0 fb ":.r" "-i1 #iil #ril Beauveria Jtill dF
.L:W alLr,*J*1* dt-JiJi_e aj$., :155,!.hL: ;$il y.s-y!Yl crlJ"l'Jl 6;4s o +-, e:'rl-1'uiJl

,:-::fri 3:1LL*J13 Cryetes-like yinrs J+&:ll g":s ;Lis iF a-*h-!"'J! J:L*-9j*ill J- d.tl"-r* Ji*
:l-ili fk*.-!**1 c.pLl-sr 6 l.i.J 'Er-liy r .*1L^bii JdJ$: cr-Jl aL*J$l .Foxiviriei-vir*s t4*H1
i )':'* *-l* L:L_ii* a-c..J*+^ LJ+*.,'i.pgg1se-Days;"jJlFl drl:*3Jt fLbJ 6i+ii rJ:1.:.* ol* 1:1*le1

iJ&* Go Pseud1liE;osita babylonica,;+U ci$t rLa;.4'i'-13, ig;!-g rUali gl--l d"rus.ill ,",uQJr

cpL.:.r iJ^i-a a"'oilsJ eipLK :tii13 el+q^jL L]"r*jll Jr"-5i g:r+ g*:3 gfi jk+ ;-*i .el.Q:J!

.r l*'iil

,-31;'ll - *li)lJ itK*lii;l:Yl - diliiil *bl ; fo*ti"i*lt eiltJ5'll

fu-e&li

L;Ul: dL*aYlS  +JJ.JI -)+ cJ-lJFll:4+'i::ll eLlYl d,1'" +:'Jl 61-oll ,^+ J"lll d$i et"-r-
gll.jril JL--sJ t;JF dF L!l!l-, ci-o .sJl i.rtl' -1iYl d-lJ*ll ,J r" ,-Jl a-i\;l JilJl CJt,
Lr*JFl'e dF JKY c!.rj^|4-lJ_rt i>il_r 4ytll &r+l ely3 iJg:Jl =19-$ # clJi jl ,'l-r b-r*'-r

;31-=- 4."-i ,.rj$ .pill 20001913.Fr Ll.,iJlJ 
".f-lt 6.Lill Lllirrl OJ..=l (2000 - 1980) Lle

.crt-ull i-$-631a1.1r=13 L6- t$-{

50 dF J3S1 .Jl il.-J etjryl i {,-atiiil J1JI s e+Sic3'oJd^JlJ er!:.ll c,rt}5- c-'i.ul :iJ3

ell:S a.a_illi !.i'-ar di+:ljl f:.r+,il;Ui. *Ul (2000 ,1999) f*,;:++lt f-ldl ob4 G%
Ly-,b-U: A-clJjll6-,1l-,13,"'iji ril .,\L**ll d,S1,*,!l da.-Lr,JiJrXl Jl++i'i 0. iJ#6 4|,J,I. #
dF +l 500-250 6s+ b"Ji* a-r j^'i: ai*, 30 dF J.3Si ij^;J+JIJ cr!:"ll clJ$+ a-*!1S.1

(.,
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g;-l-l++Jt ..." s.s d,.liiJl c,tiY i&Ei. tJl.rJ C.U* eAJ bJ,ietJ .lrsll ilij ti# s! fusstt &bdt t.rari"&3., J,.es

di+iill -1$-il go.r: -'tir 4='SlJFll a.elJjl iJljJ drJF-i ril,ljc'lJjll,itJ;f-tJ! uij c]lr+"ll
J-.;J..32j4_r tel- a+ ej-,*-ll r-r,Jl g* %50 ;l d_13il ,",r- ,uLrll drsL JS& orlrci ,,o61-ri_e

'"'tiiil ;1"c,, 
"$ 

rJ-t g{t" Integrated Pest Managemen(IPM) oLill LLt<i"ll ;;lr)l :ri
,-,-,,. l! b*j i+U *<tt a-.-ils^ll 

al 
rri,,rl d- q+ d+++ CtJl qFr ;J+i'yl dll:iJl d): 4ii-li

i-rj*Jl r3r.r gjr L6!,;j crLiYl ,Jc, ; J"J*iJ OjlJj.,jSiJ aiL^ll dEt*,jl 6* pls.:*,l" #
(ICM) cJ"..-.-Jl i;lrl -l-Uc U+i++ dL..:$ c,li---lSi. .[tr,,-" Economic threshold apl*":iYl

" Sustainable Agriculture Lh!.,-ll aclJjJl i+^ rqJi-il Integrated Crop Management

blJ:-ll :rltjl
Sustainable Agriculture

J;l.ar.J ;J,oKJt artrlt

ICM

c.,t!11J ab61riruyr
tD]\ tr

e^U: 3.;-s1t*eJ! UIL|.ll ,l;,"^:-3,*r=+Jl J3JI 1* jU*::t 4,*-,1*,i c..,UJS^ {r+- *:Xoi :it
crL;ri*,':'!J1 -"r'j r'+c)r * 1:,H5g;; ;i$,fl5:Htr;';

.q:L-iry1,fii *ffi;;rL' -* 
"ur 

*rrlr,rr-s;: . i
o*;*;4_9J! ( b*,y O^lS 1*$*- r*t*j,* rcil*L.aL.; i:F+tlt;+3Ji plr-cYl UlaJi,j,l .z

.J*lll .J.r! 4#
*1-u=-9Jl cj-ll.+-r A+hili: ++_r_.'dl -:il.*-*lt ft)*i*,tr {-!Vt J}+Lr{ }$illJ dr*^-^11 4$l_r .3

q1;Jl
aJKJI Jlj eLtsj3 L*ll r:tsX:Jrl.^li}l i-r:*ll +r*i .4

.ei,"JSl r,;=:Jl 3i i;*LJl +Jl dl-,i-l .5

Pesticides Resistance Management .*llrJ i*:GJl 6;laLL i;l:Y 6-tr;g 1b31 .6
.Ae+1#l u,iJil druGiJ sl+l^ll fJ+l G$Jl dL"*LY! {,.*uJl 4-=J*.Jl ctl.^,rl*:lL rljilYl .7

rF gJLSJ1J,JJYI n+iJ5^l!..,& UL*jJSJill r+*,"-='ll 1.:a i l6*le it-.i^ll Ajgillij$ lliiJ
.i-lJJl,*il-:ai *ll;t

€!t$3@!f $,9

;furL,aiiYl t 
e ! oi *,-iJ ddiill Jl+*ii f'. t4j Cl drtlyl u+\t.li -l

+aj4ll3 (J!.1o\-Fl.jitl i!it--) ,J-,Jilai.l'j^ll .,i d*iill eitsY rrib;. -!,.a..t f$l i
.1 ,J-r.. d hJ+, i i .t^-r .il.j 126 e.:$-r (!rull-r iJ,^-+ll)

-.rldl el*\' e .r!- $$ cr)-li &X {.=rl.,i,]il kl e+ cl'-l+"i 1..1S UtrSlai!:^l ol_,r!j ca;pl
yp. gal).c.I_l i+- clLltS g-, ;....11r 1t+ll:6J1Jl , ui-/! rFJ^ l^ cj_r._l k+_,r"&it k l a i
JS ir:+rJl clLl)lJ ol r.i-rll -,1l3Al rl.r,i ,'' jii: c!l.tr)-oll o:a ;3ri, ;,p,ili &: l#lD {l'#t

.la,rto_l i!FJ^ eaLlr* cl k+l-,p Lj tt;6:l ,r.lc

O-l-Fl q;j dtsill dl*, Jlit arL,-)l drL aJ.iLr. i i.$tJl GLi,.-YtAJ-L,- L-.,tL ,r-,*l-r
rg:rS* rfslj-ri. ,f.l..oj dU-.-\tl dli$il ,drL;lbll eJ.F qJ-tsS.us .r-Jc lrl-.^icl Lli,tll
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.fl,++Jl .... d d+i;lt crGy i.ttsi. SJhl CfUj o;J bi4ieb J.ill{tii {+ sre L".rrsll &tJrjl o4$eiiJ }4.

d+ -,- ri'lJ sli-J o!-rr.f-rL ii!.i,," tS C il:ill fl+ eJl fu-)till .p-rJ q'jl-2^:i-e

.+flt +3,iilt r.p qrf..rs' i i!.S-.i.-. dS

:.1...1J1 drrii i.i+ *e i.rjr. J^Jl 4##Lll 4UrJl pl.pYl Udid..iJ -2
Crl-r!i!-. j Oolyl*14;.*-l e 

i",-i+-ill cfLsY iill;nll'o'l;Jl eL+=Yl 0- +dlr''' -'t 3-iJ

dirlre,e d,'r' cjb -ii.g at-pL, i$Jitr ri ct$ilrc;r* -rLi. "5lr; ffiltGalleria e,",i,ll ;r3-r iJr.i-: alsj*,L a+:.lt rl* &l,,&aU a,;-* ll l-r;rila$l Llyl Clt , i.l'<ll iJ
,1998b rl-nll .Llc rfagylQg7) White water trap i+Ul ;r"j,-*Jlelrii-L I (ijiil3 melonella

(Lacy & Kaya2000

Jr'isi ,caJAYl cliljdt3 4i.aJl,Ji.ll ,+; i,:pily Yl$JreJ$l rl.r3itA*ill u6r3"jxJ dje .
.gl&r tl3lt-.1X1 dlLhlJ tJJ+". ifu5t.u:$l

:l ' *'+-e JL+.-r ;-l:Jl-9 *\:l-l &L cil uat* q'-r dL+iljl ':l:Li* C*,=. c'l:'-+i "Sl
t-6;lc ,:*: qsll ( rrLSJ* -eg:le -,:[lu ) c-rl ]&J1 rr-s! fi *1JUJ14 arL-- a.g:t23e:Sl
. ( -,*t ) lJ.-i.* 1500 .:-:-:*-:***JFJJI o1;5-Jl :1.:-ei l:,-iL, rl J4**11 t'rsi i'raul* -p ,-p1*1

k**+ u**;1i Ui Jl* 4SL..:11 **'l.r;:lli:"r1,*t 
"i"1;'e1 

Uc+i* *;'S; rll c-rl-p;Jl JiJti cjlje
. t$f *Jo: e*1* A+*igi -aL*jsll +;l! l:9rr ^*rll ;* rt:-l La=Je r*-$ ri oJi d-$11 ,Jl*i Ji Xai",
ai:-r ,t* ;3;{: r"itl White water trap +.gUi ;q'.*Ji .& *-,bis;;iL fur".**li t.:lLi$l }ijfi
p 15 ';Jj ;:1 *o+L+j.t+l- "r* 

4+1[* ( so.L+j i{t -qi ) eoi* L+L--j r9J* 4'e.J*h-t" e$}
3i *LJi g=ri "till 

i-$;_e 6*.}j ui cr*!*,;;-l 4"p. 20 a:-.1 ,' 121 !ji-i,-=. 4+J).r \"-:i"* -'2 *s'ldJl:

c.J1 :.rx*ll iri"Jt c;* i.-*kll i.:3JL"a:11 e-*", " d-J"11 .,.. -q e-r-^:!l ?b 0. i uSL^,1:ti dJJ-*
,-!1j'bT1 g-.a 4J1j'$ i;.:*,itiJl &*+,r , W,ri: u"b;.l ->*i ol.i -** di;:1.p.-5g ojtJl cJ;-uJi

g;-:!u-,;'1i *i3j'.,i jlr.t, l.:-9it*giJl #, ta-ils ;* *it':11 p! ui :*+ c:-l-d,*Jl *::= diji . 6"r3,:-.f!

kliq ("*:X! { t"ls } lrifecrive Juveniles n+.-^il Jl,""LY! .i-.'.-}d+ 3**: 4J' 2G0 - il}0 c;.bd J*lu+
!;1-,,*.4"**;: *jr- n==)Il 

,s-c +" flJ: et' t5 'r;{r* isy *js" :i-r*'#l 
€-c -L'i*iJ *J:i iJ*ll

",.!=>Ui i:lJLrAYi ul;al .*ro-;;J p"' i- 1---10

Fath*g*n*sify ll3*t.,$l i:#.hl";lAYt 6;,:6lt aw*"l'
,.:4* l:-:;lauli i*'*l;r.Tli;-:iill el r+,i .r"*:J uA*li;:,*-iil 4+t^:ii-}*,*-Jl"rijt ilL"3el
,:i-l"i a**r *';J: . ii.lLS 6 leaS Gafleria welonells g^3Jl i:3":! ji"Yt -JlJl *ti; crar',.1,,,l

eqi :-Z ;il diiir eiJili G::,rb c,$,* 5-4 yy-r e$Jill i!:-g J' .s:-eJt^$l 'J3jJt LJ*

r*+ . s-. $l .j-dh U:Jl .l*I li c!/l ,j+Jt dF 4tL*)1 ei*lpi {J**}J l-ar*a *G;.rli d'd-ii
U"ii+-jd+iHli crlJtreJi ,-b b:Uil i t*X1l6":j-: *i-6y ql*.*l r.r. q;i+Jl o)a ;ir3-9 6elr5 ;* Si.:lt

:iir.tJlqrHl
Jebusaea hammerschmidti 1:pttrdophilus testuceus) 4JLll .-,-l-,ill Jl 'Ji'ill Ll+ -lti* .1

Oryctes elegans

Galleria melonella

Sesamia cretica

P hthor imae a op er cull e I a

Cydia pomonella

Anarsia lineatella

Ephestia cautella

Spodoptera litoralis

(CL,+ll iiiiill Ju=) 'J*rill JL Jti'= .2

e."^Xllit3: .3

iJ$l 6t* JU= .4
lLUdll 01r-P i3o .5

g'riill _.11-"i 6l*9: .6

UL.l^ll ;lj i.:-9.1 .7

0$1& .8

(OXtt .e.r3 6s3.: ) el-l::'lli:j:ll .9
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glr++ll .... s! c!-iill t3tll il"Ei. tJlt! C"UJH C;J'! lart ,:eb J.:ll ilii f* d LJFJT &lJpll u6:ri.iiJ..,yar

Earias insulana

Sphe noptera dhia- ahmadi
Trichoplusia ni

Pieris rapae

Agrotis ipsilon

Anti gas tra c atal aunal is

lSJ.XIl OtiJI _;'9; ir3.: .lS
,jLjl cll- _.rU- .1 I

4*,_fJl6rJJl .12
i_),ri,-lt fuklll 4".il;s . 13

el.ryJi aGJ$Jl ;.:3Jl . l{
as.ilJl -" .,,11 ir3: . I J

;$t- drt.,;drlt(,lc ;JiLr"1 ttuit+ll 6etis jjit .
Potato Dextrose ) P DA iFjtri t*J & t+-'li:- 4lJlJl UJjl t'i dgiill tr+ _tLL e*j 

"ti:t
€'-^ll -,l!.ll t1_fi_ll-Jl l* i .sJill qF4 J3l5i:_, ul,:,r LJI le Kq l:JiL.#ll Ot+!=-rJ ( Agar
d^r C Jt:l Jl+ iJi=)^Jl ora rF 6rlir..,)l .', .j .61 r,i-=ll a;L-J d Ut +jeUS .,iti..9!l L,
.O1}." ll crl-1Lt'' i*!15.1I rl'd* 4jL{,'i.r.l3 grjiLatll dt*ll y oll!,pjb.illj*^,,_rJl l\l.i."tii
i.t J^ ;;lSx al:ill ,.,liJ e.+*J i:ji.!l .ij$ll o"s tiJ:tJill eJ i.-li,j_, iSU ir.r,a^a
.,r-r+i ;J o-ra grj* dJt-il i.-l .,,..^,, g;JX al+ l+l; oL _,,S 25 q-JL4 ..rtF_l q*r'ls L=L

.(lr.JS) t-i;t+ *ti--l!l ,',rr ciLJiJ ar,:n d^-+ Jt l0 4lA cl#*)tl

rl+:ili f_:r+ os rjJ-eIt i.F-. ili :(i) cJS;

gr* k'$i:l &q a!ii** # d$ill i-i_.rj dit1; -t d ii* l S 6r."13!i J^c. ilij 25 L:j::i
e\Ji ,gs d+iiji L.+-1.+il qt' ii*-ll i-L-,ls .gr3lLa:ll d-,I*^ll c.r^ :=l_r Jii cF= t ._p A-q
,J-*il1(io ciXJ 3 e_;J f, e-+. _l+*i : r*+ Lt;I crJAIaJ^l."-,;*9.: _;L;!i o)A {gJjJ JSI+ll
1-€it*=1i-!;:_i J.=r-:tt J5 jl-i=j 4-!JLll c;;.li fi J+x!l .jr*:li,-,r-Jr;; dj!)_ej,::t_!:

.q.-ilWl eil+:Jt+

{'lslt g+r cylJ eF i.r3r. jrJl Mires p,tJtgt3:t, !r, tJ g's2-z
sLilL r-l d 6l!l ,Fr d+iillLl_.rf a-!JJ"* 4-iEi- J"tLt ,Fr d.,rill calJtjr J...-= otj:l
r;aiiJl Jl ,i+lllJ Lr+ll d..-^,-J rLLi^ll e+*lllJ , i-..,11 JJ aii-^al sl;l-i5ll ctE::_l csJlSe_,
tarrlc ;r,5,-=-9Jt aiJt Stgl dFy Stereomicroscope flr# Jt+* r'r-i 6$!^;:"i-ll JlJ,tl i,-=ii
t-i .-^Jl ylriir)..o.+:JaUl S-ZdJ#;)^16-,-L4*JJiq:f lacticu"i4,-,ljr()ul.t"^kd
& ,*lJl el;nJ;3r,.- +-xl: tUi 1-1., i. - Jl d.+ i;*,;*il.r'",-^+ dil=j-ll ,$rll 

A+."1 L9JA*
alljJ Ltr-';';J ,il.lt<).ll ,c.."i.= -I .Jiti lar,+ % 75 qnl,':t &J # e^il1 dii*,i l"liJl clJt 6-+
3t;i')lt4"qij"^ill C+fi:t qlr ^iel .. iji. - illL+l^c ,Je.' 1l gl$13 eliill L+lir3 ai.=-ll ili. ll
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+t:sll .... up d+ill ,rrlY il"rsr. ;Jtl! C"U* C;-t raJ,.letJ;djt fuii {+ (r,i fuirll &l-t'lt o.$,ii-, J.ar

,JS'-,,Si L-,r-!; .rl'*ieYt-r Z:it lS-* rsll€;Ji' i i k-:.*r.J rui-Jl # 4-!lJl r 'l;;r-f!
Pritchard & Baker {1955),Hughes (1976),Krantz(1978), McDaniel (1979), Chaudri (1979),U

.Zaher (1986), Lindquest (1986), Al-.Iboory (1987)

d+iillt+ r3t.,!iJ ctrtvYldi++''.,r de$.-iiJ J* S-Z

rjl* rLi. c,6..r* cr dfy.Jl Beauveria bassiaia(Bats.) y61.;&ill Clll cr t'gr {*" etiil
4l;3LJl 0s;rrll €i rlci.xl

#J+= ++. dJJ$ aiIB- -tLJI & n. bassiana JtiJl Ctil db".j 4,\ils.J Jl 4*,lJil ou dri.rA

.a4ila,pl-,,-il ci.iYla-=.iLS. qF! dl-'i-Yl iJs" grt--illJ dl*s

4,a+d'.llJ B. bussiana JhSldje .1

Jebusaea Ll9tll UJJill 19i dl+iill r9L*' ,t ;- c!L-!; F B. bassiana Jlill dj- -
etill di+JtJl pL:.! d d+ijll U-o $.e GJJ cJ)\. rl- Ls+le d3,.-.-ll i 

"Jl 
hammerschmidti

,-i jLr o-:L:,j t-Lt JJ CtijI diij i .$ 6-3 iet'r;g.- eliFi (5ll &EJidl cg t^a .c-l+L'{l.ilJ
i1-" q;FJ Fl .!+ .rJl ,',1;'' p3 ir-=lj i#r i.r*l %6 #A NaoCl pg:_5"J1 *l-r;JS3gb g-e
9 !,! ii"-i++l+j,-!L,r.I'l# CtilI c--1j "Lacey (1997)' i;iii\l e-; i;: JJ ,r'lii ai cGir-o
r. , .:: , .! .1:rr.-".. l^1 --1 \-i,-l -^.,.ur-ri+J veens agar mecturn., tteauvena mcdrum d * -J.*o'-rj" )J E*i' (i- Yi- r-

e l*25 6:l;= 4+:q dUl"Yi dx.5s "-* .*L+j ,-+ JSI e!! (:)tj Slg-l l-*: ,JSJ tal;-$' iiX
J*+J glli.,doi Townesend (1995) Veen & Ferron (1966), Chase et ai. (1986), a.cL- 72;rJ
aLLrili-i!J.tr #+USl cJ"tJi _, #_)l*ilt JjiJl a+!: cj:;plt J'Lill *iJ^'i*J a-; slll c:lj,*l!

Oeular i""*o-L" Lu-'s L*-re cjt."i*,Lr il;aYl :l-L{i erc;! 6.e 1*":,1 ,qF:#J$t d-tJl .,Je AIJ+YI

J-Lgll d*.ire*li ,"J 
14.,"4 (Glare et al. (1993) ,Lacey {1997\, Willoughty el at. (i99S)) micforneter

ilanha.m & &,ljrancJe (1935), Macle$etr {igS4) Bamrert& } * dS ta-;-{i q5jll si.-i*Ji ,.Jc {-:t-lcl

,{f{ur;ter {1972},Von arx {i988), Gtrare {1992}, Giare & lnwc'od {19q8)

13" bnssiglns,PAli g$J J#hai.2

"iU$Vt 
&r^;.o t*":*+ r ,-L-!l p.DA L'": *$ Y-:i 4.i*^$ i ;*Jli Ji*o i-"rl^e -r"-r

p ) &tJl q":lsJll*Jl ,r!" B. bussiatzs j,!"glI ,,USl 14ri.i .(35) pbi 7 ;:i-5 i,1*25 ;31;'*;+-rQ

(;:*3Jt) g-:l*=tJiJ*i"a.ll jl-++r ilr-^is ,1+- ri-" (25t)) 4**,qt+'bj d-rl:r s# l-*"bdi (S"

.:L*"^11 r+j$l r"+ L6,rIl .+ :i .(a2) +"pr 20 rrJ; t#i i*r! 15 -Ui-t:-r p121 a-'ip 4+:q
4 J*q rpl*i d*r cll ".-*'i ,;) iet I :$-r+ Streptomycin ,-d /e' 4 j$-g Fenieiilin ,JJCI

dt*,i-L fj+*l J,^'+ (p. D. A,) ,+ui s:lrill!*dl ,-ir 4j*lii 4+JLi!l cilJ4*i*llA* * *
4"61$ll-tl*rvl *! o+_,1-ll dJlJJl Jj e$l #..111 

('ijJ"h #:..r-lyYl dlj dJii d,iJldl ,=s1ill

r. l"r,.Fi .r., i- .r.,d"...-- , ;i-1.^\t.\i i.l -rli ,s!, "-i r-,",i.^r,1(l ..,,,^.i,\r'o'.l-\:,tJio..Ls eIr4J eJr-F "=_l.y s t€aj /-ys tjllrjs' -_): 
;-j \Jjj- v-- ati--i
.(19S9 ,el^- llr t'-;+-lt) plia+*

gs*rJt ++.ll gtg!,:lJEi .3
i-!t .u\ uP n. bassiana rlaill gtil d*'ri.1-3

J) q:l 
r: d^500 i*^,' a*b; cStl_F i5)5 ,,.l g:L;Jq drc;33 :jl *r:+ u^ rc 600 ril i

i-l]> €l'(;:.:dt) ,g:,-+tl-ti.;ll jL€++ $JlJJl ,'' ^ie ta-i,4 , r-LL oL & 20 6,r-lr cjS

Jjll CU cl^ -\"40 r!-,;_F cJ:l, ii.'-i, U$ ctS-i i ai$.20 i:^l: tet i.rr! 15 -k,.-3 6 121

Willoughby et.al. -."r;21 ir^f if | +25 ) A+:+ 6JlJ$l di!b.:: d+ii'+- .1.^"a &t- J,^;-S ll,irjJ J ,e!iij$ J.q. 
i35 

'ij;a*:+*:qJes 
d.i+-" d J_.rl:rlt rtr iii !lr*+ .(tqgq)

.ii'- d3:l *'1ol+,n_l
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+-.r-r+lt .:,. uf cl*r'ilt oEy IltS" lrtl! C'.U+ C,:,rl ta$,,itlb J"1lt fuii fu# e! LJ*'lt &tJrlt clp+i&i-,.r,o.

_ L,l'"4.tll iJAj cUj Cl jJl .lt+ Lj& d".Jt B. bassianaJh$ CEI 1*J^ .2-3
rg ,',l".i ir1ii- *,it r,,*.,,iil;-,oj *;j e j:ll -,1-l\.rb J"-*tl ,!Glf 6-r i.t=lt "JA o!
,"';;.:-l,tt+J6ll!).ll+ 1\Ji LJ lJl Ej- lor+.*.+ s -i lssJ3r+ t.c 25 ,20 clJ clg e J

d Jlill tl:+t j$; i-rL"-= e Lo..r+ ,cJ*500 A*.,, a-i*" +i*l'i 4J+UJ,f. Uq +::+ c-r^l p3 r,jG.:
g".lr:*11 rg"ll ;r- &:-1: ril Dl-i;,-;;4i*Jl ,,'",i1 dS,,sJ+Jl r*xltCx (d-) 3.plt;s,
al^"L cr*-r+i ,d^ 20 4*-,, -ltjAl .++Ui ,',s ,J'. JJoi^ oL cJ- 9 ;J .iL:; (i.1.*r ,JS,-u.,-*r)

g;;l+.-!$i Jl5-tC - o-10 , iri:.ill r)- d- .:-*lj ii:.Lt3ll ili'ilt d-r-.,t i'-tO - t-10 d,€Lri
Penicillin (f-r+.:Ji :b-ll trll ,*irt.' Jll fiJl (P.D.A,) qeiliill l*Jl & L,:15 C- 9 J}.i i-i'-
i.jx illJ ,,j+ Glrn ' ..: & 20 cj'-ql ,Jil /r- 1 j$i Streptomycinl _,rrl/er 4 j$-x
,.,.','- Lt:..r .\t\-,72iulil+25 i-,ll-r-is;rr.91-&jlr'ri.'- .Glare&Nelson (lgg6)crl-r-rs^

.Clark (1965) iJJ'-o ,, ''.- .:*ljl glJl c'g Jliil UJl+l j$-i

gs*"lt 4sJl 6rl"i5 pp*i:.4
elliy c+: Si l_tSJ_rr+ .c, 25 4-"i,, eLill ,fJ+Ji +dl SeliS _lLgiY a;_!C* !J+i d+,1+1

,|uf. persicae r":-:Yl a-r:jl ,;r* i,t^i* atiJlr l'';*z .3;Jitll os 6.r;li1 fuJ+ill elir *1" rl-icYt-r

r 30 -25 6-.rl ,- i+-,+ gll y jt'o 0,i5 - 0,5 iH{ j+S;+ emuisifrer c-l}-*i*i ;.rL i3'r*;i :'"4

'Ef a *J

|v{. persicae,""bj'Yl gsill cl" &tilL li*ei .tr-4
(1980 ,te:l-tJl) *Jl 1;1C*1 q*'-- i,i'J L# /qL*.- aL+3 diULd aF Jll 6J*X-: 6L;lq 4-4 #
20 eriJr.J e*l; a-6J-, .=Js Lei" dS c-e;n*1aJ'*; ttu"l-: f* 9 -.,1"!;--S*idlJ,jbti .,Jc" d-rej3:
;S,-i+,:i, s;;foJl iJ.l,^ll-{-Ii^J €*+.Jt :gr^:1 6* J$-il d$ crl;;S^ iiS cJ,'+_: 1!+l 16Jn;*

.Butf & *t al. i1994) elris Ci+ill c'U LJ.;;6**d;-iJi *J,

#"39'11 +salt cJ,. iisi" 5t5;4.: .2-4
alii3 oeL :3 /6*x* r+t" rh 5 u4 ,3 {2 ( I ei-}"Ji #_r*jt ';+Jl g,, {iIi- -i$l_n J+.b.1 e
1*;\ , q'r-rtYl dul , "L .jl --i 41rl-:l u /.-.r.lLll ',-r( .!il ,--r*:r\ , c ^r=ll r-uli ,'* ,'rr*o * riL

)\r. - -/'' J \? . ,J\.J -/4 J , .)YJ" v va I

.{+::: {**,J. iJ**"l:* LLl,*" JS -pSj t+**J #J4= ":++d &i""" cJ* "t*!-l gJr'-r ( tJFt*Jl al*U*
+ crj_j) L!."i*jl ;;LI! j:J*^ el* :-1_l j-r*-".r;;Lrr.Ji i.Lr-*., 6fgi c*, 1;# ,& 50 L* 6ji.#

.f\i :i*""n ;il-s I T*25 is\-p{+:r'es di:L"b*ji **.s1*r;'o .Navon & Ascher (2000} r(*L

,lbl+lli*gr^lt W,,l1l 
'*U.*$ 

"3
cLsijl_r,SJiJt +rJJ d^t"Jl -:q,ij:Yl ;dl r,* elri+l tu3,, *lilul Jbld qjJl I'J1 .Jt* i
,-b l*4jct:j i 1'l*, .JS+..Il+ ,,ii" 6 -)-1,* dS ,J'*=i :*: i.i$i *t r,:*ll :.p u1**; LJ-"iill ed!
%6 6;g:J','*ll c"'11;Js3p.ia cJ-J'"* k-*i"i :+ (Veens agar medium i Beauveria rnedium) 

"h-,i+,r+ *).LJl e+^+ cir:-a .(nutt A et al. (1994), Srreett & Wood (1996), Lacey (1997)

SiSl **:Jit*'Jl ,Jr i+^till 4+Jlill LalJd'i,.,411 6^+ c-r.-*i-i !s-l.*7Z;ul; i 1+25 i'rl>
,8. bassiana 'l,ill LJii Q-r-rS.l"

otiYl cJa+ isits. ,iA B"our"ria bassiana(Bals.)Vuill.Jhill gF i*lf +;totl pgfi -4
. Jrgyt .ht*31 .11+ 6 rL&s -f4i3.13 lJilts L"J.isll

dl+*ill dt- ,t ;-l i-r1* ii; .1. J3!t -Ultt dr$Jl=* C*tt-rr ieliS L-;LL.rJl ,",-ill lra e-ir61

!.ill JljS) 4=6llill -tL-,J'Yl U.b.'+ 6eUS JL]il dlhsJ {-o+Jl crts)l ,t-.+ *":c a+;,lt el- +*tll-l

.QA06,t'-.r:++lt; ,JJl+j ds& a+txl 'rr#
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t'-rrr+lt .... d rJSitt crGll iLts:" 5'1lrl 
6eU.,11 C;J bJ-.letJ J :Jl iJij iip -l fuJHJI &lJdl r,4ri.ii. J J4r

JLiltdryje _l
Jebusaea U"JLll s,;ill .9i cl+:jll cil*, Jr i-t arr. i-!; .r-. cJ;: BJH rJj,ll .i

. d.,.1+ iJ.rl.. / "l*Uliil'r^ dlpl*+ -l ,g,g hammerschmidti
i .r,.-+ll i.t!t=- 4J.FJI iiLi" rJ. q-.1.r.J. djr, eU illl .+

(aga4-isi+rn10 O-5,i11 + ?L 40 D jrSA).r-OrS^ Doberski !-:*! gE$Jl,'rtr
.J. -Gill -liS.(noberski & Tribe, l9S0) (fel Ampicilin * Crystal violet 0.01 gm + fe40

.gl-iJJl rl-rc'l eA (J" I + 25 6JlJ=lt i+_rr s 45t+j,jt+!i i pDA L .._r

drtiil ui+ {rle LJHTJI &lJgiYl -2
..,',,- f,lJl J ij$i. !-d-,JiJJ a.!Hl drGYl ,;r.-+ *-tc Bb J BJH -et oil:r d_r-l,

'(9)cj:+lt

drU;.t ijca rUs'lt {4q.rJt3 o.r -1.3llJ lrJ.j,.ill slJda.llJ crlls flrJf 
"J" 

}itt Lt"t! _l$i! .i
",rtJJl ,j+ul iFHll 6r^ UrJ. 1 6Ji ,",- . ' , r- 1.5 cL-J r-9 la 

-,1.l,! iS:$*)J 6l jl^i ,-'!a.UU+ll

JIJ_rYl ora r+i'i \1Lli rJS 
"tJ1 

(9 cJ_r+) C C*+tr ,pJ$l cJSJl 6lJrira_.Jc cs-":*, S ot-j1,
l-#t ,!-X+*ll ul.*=)l ,9,o: L9:1"i:l rF'Gr i0 ;r,.l4Sle,*L4 .Sjjr% 0.0i JS;.r c*'*tJsi d"J-4

. aLb- 1-JSl JL+tiAj$ eit$ t{.:t'r,* rt;Ji i_i)t g* .:tyl i0 (34t,JS,Jl cJit,*:

.aj3-Jl i;".i,r,g oi,^.eall3 6LaJldL4;tir3 ii;ylol$,rf" :Ugf .,r\3il "g
dsl ,-lLLtiu$ r 7 ,4-^r-*,20 F.t q LJ+bj,_!ltl .L:lr Ll-:Jl Jr+.Jl e_L6 

,..s-;"3
ppAl-3.5le nS*-il| B. bassian{r *'ill ,urt_,r cJ J*+ e-r _5 I 

"o jiill .,s oliVt i:L_jo.iti,-
Townesend et ai (1995), Smirh et ) .J^/ff 7 10x5 -iSJq ey 1 + 15 6-)l> i+_rr s t_**i ;U
i+-rl S di-LtYl ,'r !i.r* r LA oLJlr 4iJLIJl driJ, _il t a*- ,,.g_e* LfiH: LjL",j*L 1uf lZOOtf;
al*l*Jl +^ p!i10 s7 s 5s 3_i r-!_r eJJ -r*+ diill {+"r *l=-., % g0-g5 

"+_rL;,, r-.pl + 25 i_rt*
;k-16 CRD ,olt.- -yl ,i* -:ll cFJ q.l-lill ,:rlt Abbot (lgZS)' ilrl** ,+*- i,-r-u-rll r'-rv3

.(1980 ,f-rlil) 4$1.11 c,:bill

Jbill Jl3)l.bt*si JqiiI -3
u,- A+"S 4,1 {-'!J*al d* 500 L- +5t;; t-!-,1lr: ,,-s e-_l_l JJ pc 2A0 o:si :j-,lt r.g{ !*s .l
a.oL$ , i*.16:-1 4u1or1uue *elL;Jt di"lll jL€+ d t*,-di eir &1,S1! 4+lJ # Gj* e,lJl

JAill ; y*j** ,l*.rl-pi ,"1i., . g_eLl! oj+ 200 JS;.r C$+#.1 ,f3Fll .rl-:^ll 4 , iJ. a,ij
21 ir-i crl + 25 i:\_.t L+_.rr s f ,L;- i..j_lr.:.JSl.rlyi 3 it,* pt+l Z ..r^"+ &5 ;Ai1

.Lacey {1,997) J+J+LjF*d! .}'11:**;"x Jr-.-i...'.r -=lrJl LjJl.i LIJHYI _;S;,,.;,*= i .L*
rrL$l cr;-i1l3l*,-il1 -u,:J rJ* l-$^*ij i+l^.ll cry-.,1,;i :sesbania sp. rj+^+Jl J;\ L *_l ..J

. o)-c'id r-,1-r l-S cllJJ+Jl -F-i,"*JAJ CrJ',*e tJal Ll ei200 ctj: e. : potato sucrose broth qj3l-ll JrJS*ll*9 L.ttt^..tl L ."1 .e
Lsl" Js d c!-;l:r 5 ,Ji r*E Jll I C FJl dlJlr jrJS* fc' 10 d-J , ,J .' i_r e-i,lji rilr
J JAill i !6ri* d1- +5 ;J-i+ u,.ljl f o+ti dij, 0$"++^l dllj**;i3 r;_e p.icj &200

. tllYl -$f .rl-,= i: e::21 '.r^lcll+25 itl> i+_1. s ,''l^i-
%5:oh2.5 U4$,LF iSl-i i-b$ Cr:^a- :Date palm extract medil o!J; e3iiall u+$l!-3 -.:

fJ+Jl rL:,,J1 tal *ir.-al3 6r;4_1,"' nic, lj i$,i dsl d_rl$ i-i)s.'l? dr.cjJ o/a 12.5s

.QL- -r" 1,oS dri^:*3 jjJl+ dr=ilJ dd.,+.l
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- 
-

tf-l-l++lt .... e! dJiilt cltly il"tsi. 6Jh! e"u* g.al LlrL&l3.,piJt fuij fi1 ,,i LJH.J| &r3*lt u.'d,.i3J J.ar

rliiufte4iuitt
tlrtailYt t(rl oi *rrig cjbijll ;t+..ii f+ter lt crt^lYf u.ii"j't .l

t*i*"ai+- ylt .l^ 
*Jirtall

,,ru'eS ;t-r'ii Jl iijl ci F-6je Ui AJ:-il A+=Jl illJl $J, l.:L*lot i*;JYt iJ*ia+ L"l*)ri i*.,^li rl"rjj *
.Jl.t^Vl !:i- il5_l riG+ll,{t'i-*11 ,i*^li J.,i d .nS o$! 4#lJjjl , :*lyJ!

i+*r:_r jlli U"" a..$,J+ll3 ,*l*-3Jl i,i-ti^ll # ta r-A ,-r o3t d+njJl *Lii .1 
"j_r"* e-Jd

,-!l!l rJ'" 4:#r'i+lll,*5"jlaLi^llC dJinl.,Jc J*SJI l*3;*e *l_jiJl4+-'Y -lArlt.lJ .kii"Ai
.'' -rll ir:r Le-'-rui $b % 100 - 90 dJ# 6J.4ltJ o\-Sl cbr-r i:t"L,it=^ d 4+l^-yl * 

Hi**.g

\ Ji"il Litl^s udi cj-r--rll i.J .e-**e r[+ 0- L'6;]-l dt+Jl**ll 
"1,"- 

i /eJ+! a-bil-^ *r ^ic 13

u$l-r-'il .', -1 (:isii- rJr+u arltl +r'i=+ eJt i^s _.lLriJl cr-"S:c: cj*',i.:it cr!:: 6 l,i,s ,'_utelJ A-lJ$l
/.!nnr\ 1.1 ll /An^.\ " lt /AnnA\ ltr.\zvu+ ) q*+' .(ZUUJI gi.ij-' .\ZVUJ ) \f$,4n'l tlZUU f ) db e-t >tl 0l d[J,a+J

LH3 20AA I I0l4 U. Ai*,5Jji cDi crlJtisll a+r< -ll Liljsl! g,at rll (2) cJ:+ *l+
ij:ti^ ySlo_,;_F u* c}*iilt.,lc -$tJlra 4lJrtll O:jill.pj,Jilrjlt c!l-,-.rLi- O! 2001/10/10
# eJl_, crLgll A-:_yJl sl{Jtill u*JLi=ll iF dS dl."=Jr (J$t ,JF:XI Jtis) ci;:.rlt 6ic ,ri-,
d+iiltZr+ *;Li= ciu-11 0L dr+lt c*i*,r ._.r[i-ll d_nr OLL elS, a-l;tl;Jt+ll iriJt dF U_le
d$-L il {S:i'll el$l;j*rjlJ Ur.Jl ,-rJSJl -rcl-.lls rjl ili:Jt .ri: d .1r+l} 4iJ.:ltlt O_lyll .fj
.''*l+.i_l .d*'ijl {a!,-'-i ijs_i^ a.r." i,-atjl ..-3tU^ll cd A!,:tt t.+ C r+-S 1-S a-6} (465) tarl.ui
(:+-*) r.rl;j= .x-i ' i iio 

s-g -ttjJt r:L;Jb cr-:+Le 6a-lJ$l iJi! d,. L6; (283) larlr.pl

Olll 4+ d!$-.,- i.rL jl rsl+ c-r3jill i.ll ,(er"t*;l; +1 _*- qF F ,;++lr g;ra &U)l el:r3
AjLt" r+ +jE:.rre cu-L :l f 'rli gl-iI orl-rclcriK rii c!:ilt Jjc Jti- ui .crt-1tilt E:> cJ$

_.D: d]yll dla a+irllJ,.sl*JJl ;iti^ll # La u-= i.rill cl$tjl cil-il (l)cj:+
4+>:

'e !'li
il3utr a-l:jl s-LJle-Yl fjilSYta-iYli*l s+J,'ll i3)l f*l

+# Coleoptera
Cerambycidae

Jebusaeo
hammerschmidAReiche

Longhorn date
palm stem borer

ri LldJlt.:+ -rti=
elrtltO:*rdt

++ Coleoptera
Scarabaeidae

Oryctes elegans Prell Fruit stalk borer
dJiilldlD JU-

rhiill JU-)
(JJI

+ Coleoptera
Bostrichidae

Phanapathe frontalis
Fahraeus

Frond borer Ll.ui'lll . i.,,, -,;Li=

+++ Homoptera
Tropiduchidae

Ommatissus lybicus
Bergevin

Dubas bug (old
world date bus) cJ+irll c;,Lj.l

++ Lepidoptera
I\f^--Li,l.-
r r: vr!yrrrs4w

Batrachedra amydraula
t\t^.,*i^t-lvtLJr rv\

Lesser date rnoth
aie ) 6J*"Jl

(cr_ri*li iiiiiii
f
!

Lepidoptera

furalidae
Arenipses sabella

Hampson
Greater date rnoth

a-lc ) etUl;rj:
( dJ$li diijjl

(+)* + Isoptera
Termitidae

Microcerotermis diversus
Silvestri Termite

J'^iJi )  .-bJYl

(cr*Yl
+ Homoptera

Diaspidae
P arl atoria bl anchardii

Targioni
Parlatoria date

Scale
': s-lr, ! lrqJ- )$5ll Dj*,aJl

(+)* ++ Acari
Tetranvchiclae

O li gony chus afr as i aticus Gohbar mite (old
world date mite) _1t r;Jl *3*{rc

430 2007 tsir - eJEll ;ull- -r.6o g.:LJl ili.ll- 4:Ji#LillJ e+,#tll p3lJI g.ro A..1. il+.



J -*>ll .... d cJ+r':lt crtll iLts" i;tr1 tl$a!9l3r9ndf rJ! 1+ ere 
t,$-ll J.tJrll uatl'.i,3J ..;l,4r

(r!) q+t- -d.+H i rrsLlt-r;J"lSl ;.F-*il cii.r+_r ,a-!; (65) g+.ll 6r;.!; (98) 
"*i-r.llciJSl $ rc:LJl-rll eJF ;Jii u "i d ir+ u4irJl C-_r c.ti_r ,J:Yi 1.11.,1;: Jd qH J ,.>; ,t_r

.(2) iJ:+,*,s l-€Jb dL-si^ll eiulll 4-lJJlail'l^ os ar.j,^-:.lt ii. J--bJl ;+- ll

/ $tul ei..a! q'i cj+rill d:e _rLL-r +j+3"Lll O_r:ill ri dbiilt .!t., _rLi.J 4JtS-Jt i.itKlt ;2 11r',,

c.lilJ ilit-.
cDtij &i3 dsl,:tli$lJ 6;l!rJlj t3'a +l $e

.rilgJ:
l+dt

dhiilldb jrr {f,pUt Or:itt Ji clajll c$.. lti.
,l4U t:ti'J+ .r.Jlie

,3ll..rf
r t4U i3tiltr a;lb

c,l3-;
gJ.+.Jl e+ crl-,r tJr+.ll t+ r.xl-,t

0 0 0 7 0 7 0 0 0 47 14 J.t 2000il}14
0 0 0 5 J 2 0 0 0 5l 23 28 200a1rc/t8
0 0 0 5 J 2 0 0 0 5l l5 36 200011l/t
0 0 0 8

,] I 0 0 0 56 20 36 2000ltt/15
0 0 0 t6 5 t1 0 0 0 44 t6 28 2000/t1/29
0 0 0 5 3 2 0 0 0 57 21 36 2A00i12i13
0 0 0 J 2 0 0 0 37 7 30 2000/12/27
0 0 o 0 1 a n n aaL9 TV a

U zwtt tt tv
n 0 0 5 t1 4 0 0 0 22 5 7 20auu24
0 2 0 7 A+ 0 0 0 21 8 3 2A0t/2/7
0 0 5 IJ 2 0 0 0 15 5 20a112121
0 0 U 7 12 5 0 0 0 23 il 2 200v31'1
0 0 0 9 I 0 0 0 t5 oo 8 2AAU3Dl
0 0 0 J 1l 2 0 0 0 30 it r9 200y414
0 0 0 9 "7 2 0 0 0 ]8 12 16 2AAU4t18
0 0 n t+ I 0 0 0 i8 11

,1
2AAU5t2

0 0 c 7 5 2 0 0 0 2',j I2 15 2A01 ls/16
5 2 2 o 4 2 n 15 l6 1 9 200115 /30
I J J 2 I J 2 3 t2 J 9 200 /6t13

2 -! l4 9 5 1n 9 t"l 10 200 t6t27
8 J 5 l0 7 J J'' 4 4 18 I 9 20t) 17111
"l 2 2 4 2 2

,]
5 12. 5 7 200 /1125

2 1 2 17 12 5 0 t 0 19 7 1 200118/8
0 J ()

_) 4 2 0 (., a,t 9 5 200118122
0 4 0 l9 12 7 0 0 t, 8 l 2001t9/5

I 0 1 J 4 0 0 0 6 6 2 2AA119lt6
0 ,)

2 6 3 3 0 0 0 2 5 '7 2001t9t26
0 2 6 4 2 0 0 0 l 9 4 20aut0t10

;ir i*i;.ull ,-lu--vt $^+ F. k ."ltrtlt rJJJill .fl d+:rjl c3l- -rLi- J! (3) cjg+ ;*.j+
c3-lj:+-lr Y3 . g3ti-'-:'l\ $ €JSJI d,_s_rtJ"r., ii. ll a;1, +*j. ii. -tl ,*Jc' ,$i 6!3 ot-.,i:-t
dJ3^"-ll rrc 6:3,;3Jl Jti.ll .iJS Ol+ e"J.j,jll Cl* rill , ijli^ll6 ,+.ill *!;."- a..i-1 ;* o,.J9flt di"ii t'-i'ul dJi,* 11 *.gi6FL...;*irl c,.:l+_Slt Li4-i$.i,fi,r' ,Fli-JlJ 

"U;r;J"i-sll cJ9 "lt*J 
Un F1r.yi;l ,-, *'r e+lr J+-J eF _.fiJt *t^i_.,gr il_*L J$,j ,FjI ilLiJl

Oi.,=Lill L9J rrtJl :E3cx [=1.+j &i drL-ilr^ u^ a.,rJJr o:l aj'i3i L oj .q.i. gr_Fr, 4lrjiir
ri Ll$ilt t31- lb;t-r ,',-.'ll trn c\nl $li dsilt & *!r ;,l dJiilt ;!ic .lti-;\ olr:tjJlr
tJ! gfa3 rJi"lJldJ+i.sl u-lJ*!l cr.\+"- a-^ c!\, c!_lr*ll:,,,Jilll Z+il r=.le+ +l*tllO:+lr

, .iLill er
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qr.l-l++il .... el ,JAitl d,tiy fu"tsl" tJlr! C"Ui ea.d bi,.lelJ .lldijl ilij 4+i e,e dilFll &lyll cJ.rr.i3J -ver

aiii",^Jli F.iJl dll+ji," l JLIJI L1c i"+tjll+Fll .uc gJr'-o :3 cJ:.+

qliXtd-;l dr,-
jJ-rll c.rt-r-_ri* } lJ+ -P. / -r. -9iilt rrc jr*" . i,i, ll

.9jtll AJr qslLJt

7.7 16.9 t6.9 14.9 cgrA j
6.9 11.1 13.5 10.1 qSjE.r.l,

6.6 9^8 13.5 13.5 €-F-
8 15.1 14.2 t4.2 13;3l rt:i

-f1531 
,o,J-., 41 6st-i r ii Lrjc alj,jJl -t-,J o+ e.:a e;J 4.jL 

'' 
--r l .ili dLajJl 6rc Jti= f-i

g!.1 +-*a $o i.-,il rF aliill Jt*"Sl *lJ 4li fl'54-l ii.,.-*Jl ai}"j^Jl A1...r 5.+.sll(1urJ3 o:rc
L.,, i il io cx c!:r,ll JL+ arL,.-yli,+jii alii 25J* Jjsi a*,lJJt aj*, d)-i,-,Lt ir.il: a+y

.UL-r ol-,15rl &-V25 - 15 ar# (-,;,"SttAUi^) iilr^ll ora *s 5-e'"t- {1511

:;ri!l clrCi ii1 *e irjrr.3,"ll ;++Lll L"Jt*ll pl.pYl LF+tJi .2
ctl J\JiL, irl-r--l 61,'r* L.6j^ d+;.iJlc:Lr) LiilJFlli+iJl '+Ol,T.-f'^r|;;]; {,

:qrt''J L^f-t i<.si tir uw-)sJ

cJlJdlep d*i.ilt c!i" _,,1i's i.!*LttOJJsll gl d+i\illdt";ti. erb A+l+th l*jiLeI dJa*J 1-2

6ltJl q.)3: cx r+r'll # tJ$!i e:lr:Jl cDL*,gth:_, 6*l_i .-!U.i ,,Jo 4$t+'.il1 glq.ill dr^:.i-l
 +"klt rlJlla*,Ju 6J,,:-a a.=!1S^14+JJl 1 iliiLi{ t"# pl+:Ji or-a dl;*3 i.i,il ;33.q 4*i43jl

L-A d*:XLe ll ,:l r,.i.*ll L:J,^ Jl ltxiLaiJl ,#-iij .(200!;rJl g!''-,1 rtS!$2':l:'+ll -:s)al-yJl
1l'n jJ,Jrd.+J Lcji J,.i-c aj*;3)l ciul -i q',J- Heter<irhabditidae J Steinernematiclae

gt3l-;ifi*,4jsi €JG.ji l{eterorhabditis [*1j 1*j= a+i$l L131Jl *'l Lail* Ns6sleinernema

.(Srnart 1995)

,# rJ:Yl kl*+,,.j-$-+i lil L*lJ$i o.:-a el r+i d.$ .!lJ-'Ji # cal ulsllA,-bJ^^ l.-:rt^p d+-J,J
4..alJ* Vl tErS;S-l cl.:3Ll"irll r'-+i.liJ Jjr Jji-,l;Jl n.s 616,(i-l_r (2001 fJJ+.Jl)J&il1

.tJt- b_5iL*rll i:atJ_l LrJ'r:^ b_5il^$l -rrrlSi ,;s;$Yi dliiJ*ll3 dJ*^ll d:l*Jl .Jt
+.rl ,rJr Ug'i+i ,J,-*LXJ e, c+*=,jl-,'il d;y dJY 2001/3/1 gi-JQ lr3iL"$l o.ra cb*,i :*5
J_Ar r!: d iJJSr^ll erl -l,1'=ll & k "l;S JLp.I i riil-e (Steinernematidae il.ic) Steinernema

lrjr:l*$l ,',iii- 5lil.{3!5)l 4+!i cl^ &)|j-: a-j=Yl 4$F dr k+" 12 ; 'i- 15 J^i CIJ '''*t\l
e\t A-Z i!"J a^i=Yl 4$"i! i.b,ill+ fl+l 3-t -:*r'o_.;.iJl (:1J"XJI $^+l %100 dl5 i+J ! $i .

La \li Jlisl LJ,^ l:inu$l os,;i C "il o':J j.: r,,u rr-!r.r '|.iri.: *.*' iY,.f#
.(ZUUI) eG: g;-t-.ll++'tl (Jara U$srl 4!! '"Jt'! ertrJ

) $1," l-:jLa:ll eUi,J OtS rili a-{JCl r+-r drlJ"-l'.rll 1t;i Li)ij.l 4- hiiL$l i++ljr,! r''iliil
4*'-,LJl ir3rJlj *l:_,Jl i;Jlill is3Jl3 6Jill 61- ;Li=3 cl:;r'!l 6.:3rllj 6^J'Jl i:-e: el. r5l 1+++
bsiLa:ll 6lJj=i alJh", .oll 4li r3,4 $j i*r-)l4:*i,iJs r.J^*-b caJAYl ,:t!;,rrlt ,+ .Jil OIS L1;1

.cltlJCl e+- JS Jl a-il$laiJ$ 4F#!ll *L-:ill &Jt dlc 6J"i+ll -+J
sE-,14,l ( f- 5 &lEll JrAll g-.;j cls,-. ) +tirUf ,-l-l-rill t'i dt+i'Il dl-:ti'i!13-,14I a.ljlt-r Uj

ij- ;t+Jl ora L!a$,&,.r- l3riloil ALCL l+i.i (ec 9 er[:tt :rul Oj: d* )'+rill d}i" J1i-

JJAIJ rl+i 3-2 u+ cjtjill &r-=:J fl*ll .le+,rl' i.-r+-rll'spiracles 6J+"6llil"ixli clL'iill &Jt
L oJ I' i 1-l- b t:-eiLaill elj:j O-F--r &JEllr ,jt3l 

"-!J+ll 
JlJl ,t+i O-l ''-,c-, d-r!l ,f;it

.(Morris 1985)diEJCl
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+-.r-l+Jt .... ,." d$l c,tlY i.t"tsi' ;Jr! C"u* C;gl LrJJel3 J,$ fJij q *| t"r*ll r.l.t-llll 
'""&"l*

Parasitic
qbit cl:lrtr &X -e

;lab crl.*lrjl sJe fuil3^Jl lr3iLalJl 6pti5 lFil I

potato Dextrose ) r oa q5ilri i'-J.Je !r*'-'4J}Jl O-,;t.fi dl+ijll Lr+.-,G: 3i'*'
gu-Il _.,:tlt..r:srl,-il r* oj .sj=Yl .y' ,&j € gl,k+ lr$'-o.U..iJ ( egar

:J.*,1+ gr*5jt-;ill dr=.ll .l- Jl: Jll0L; J, *]f!'"a,YI ,-+ u' t" *:T}f fsl L'

.r.J=t'fS-,q.,$i('s''illJ'U-,:l-5'"-1ds'i')ei^;^ll

r+t-Cl q'r.-;,"i*,l d+iJl t-rr+.,J k+ d ll lr;ir-;ill Ot+,3t1-:t i+J+lll es tl- C$"r

6;l ;' J- a-,,1-* PDA sili]l d-l' kJ i+ d;' ..f-t1;tl te;6'c'e crLd'rj crt!; 
'.1' ,/'i3l)lj

&1.:--t.:6J^i-Jl -,,r-rui*& rJr+JiJ-it 0C,-ilu u-.r" dri-Il 6ii 
"r" *#)J* oL^ o:-61r+lt

o$c.r!.E=!O"i-ll+;f^cU**;fi-lXual:,9iLa$ll;iji'e)j'i&)ig;-'Gi':'rc'i'rt--)l
.,lr I,r*l-*lr i.-itis 

"r:LLi:) 
lL;i *l-.ltiJl iif:r^fr ,rtUVip &lJl d+ijlt o'i 6rjn'3'" glq:ll

22 o.y,JJ- d lliiiJ i:13-U a 6$;ff ;:S ,.Ut' t,'-* ,;ff o6;df r:o r-!":'-6! &5 s irl
.ajJtill os eJ.tJl ,J+ Ai:

+$_,=_i rrlsLiJt .:tl-!-$l cj.j! el:.-l .# d. r," 6eLis ellSlj l-:iLa$l u$ e.t! Jsl L- e+
i ) e!,i^ ailri.i:;f -Uj"V,1,l- kt*l* 6lill USa ) oJl4+J'J+ U''iJ 1*+l'':'1-*l ;11i'sy1

JJ!

F ty' e,fur-dSrii eri:i* ;* i:;'taiii Ja ,^ i'^lri i* -";4 ''," 
gl 'i-B':ll Ut=jj e't

.rJc sua g;"r11 1-+.^r-- :Si l+$r- ,jSifiof:U= at-,'ilx-'Ji *'*t killl ''iL= '=i 
L!!u^

iiliilt o:a elr;i*,L.*rf];fi*UVl i--i\S*.J'*- os lrcl3 glJl 
'*"*. 

h1r:L;il i^ J$ "to 6S)
.-:bll a$!-s 1;4*;Y'i'Jl ai!'Yl

iteJr g+s,xi-,; # i'r'ep3'Jt Mltes $sJt et$i :#j .ry2-2
+jil"Jl3 c.iSU"llJ,:::l:*l*li "* t:*]\jl-J+;' L,^ 6+ro tr;J.a.i*."t \*Li" Lt*J aliill &i

i* -ilb Ecosysiem ,"#s eLll i:a:il *: '34* ta;aca c'q];f Lla-+-e ''j-+-lYl 
*'lo-, eHl-:

Jt, tf ggii;;, u,lii rt^:i rs .(Hovrard z6gl)'!p)l ;* +:*Jl {''xJJ ai^.'li" q-tl- d'urL

ySi3 c-.ritSlt rlJ:jll ek, ,l+sjlf (Jlp -)Ldl 
o r$;l iltl J"Jl alij ,"# a#uLA i }j'a 5 iei'lJA

Horro*n4 et ,tlj l*S ,-!+*-i\1 ;J|^-c ,*1" .S,rjJi CJt .r^ gl3:i ii)i: dU^ O! Harnmad et al', (tr981)

l€r:r+J ulr e:Jl ,t"J+; ;EsJf c,lJl:- *& o.-Jit ql oori #t .r- Zlil a*." t , f*?
L^ .,& ,i+tx Y i$g*"i &Li-- .-l+-: -lii$$^iJi efLi^Jl*01)'r ''''""r #i ,-: e -,r';
Ui-l ,I.6 Lj" ,J! e* t t*" **. v ,i 3rr:\ ei:si t+: Cl:;y::Jl iLiJl qf J-6-

.l.ei+"t.'i3

'Jl Ld+r l'dirii ' - ' "- ic';-9'" C= iIl" 2q ry i
Phytophagu, oGi *Jt 4+iii^ ttriJc ':)^i -i
predacious 4-J1L ali\''e iJ,-Xc oJt -*

Fungivorous ot4-,;tilt ,,.!c qiii" Lll3e 'J^'^s' 
-:

'."urophytic U"jl $lFl ;n &X --a

c)+;-lt,t'* i W)r ,''*- L) UC a$'.iJl-r' ;tjill cil\-U.Jt s::i t"i+ 34 d:lFl ora f:i-e
Diplogyn'& iib Cr i-i.r.rar^t1 1l_ej)l r--i i-,t_;r t.i \l $JJ aJ-*r)l L4i!)c, cll.S-r iiF"ll
\.*; l., d' {Jt gl;t dl*tii.U:i .cJ+;:Jt ol-lti= .,lc J.+^.i 

'l 
dt- 6=p!,''il 9:113l;-;rs^

.t*:o clb.+Ul ,;;"+ 3" dS:lt++.1.
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Phy{ophagus mites d'bill gJe tr*dl d'Jl'i
Tetranychidae g'$rJt -;n'rYl drll4lle '1

CrJt i cl+ill A.elJj .3t1s Cf d.C{l 1-r.o -,,j,j+ 67 igoyychus afrasiaticus_:ts' C' I

i;rf ir- .ai;r ) CJJ is-Jr ,'rf!' 4tri$ a'*'il rJ&ll i*i'+ et= 6l;nJl os als':'" 't'43

tFf Orf,, Cf+:.=.+"+i ,J)l'::f-r,p--,;*Jf orL.t",i" 6J'ill6Jl'"-c ..,Jc ( 4J! ' i':- 6 q-''r

,ll-, ii6.,rfuJ, c!-rr*ll.9 Jr-Xl"qFl4.ijiS d"{t AJ.ar ?t}J 
i+Jii !r'l , +l '.,'A-r

.lrri:f orri, o+;!r +'"t .".: i*itl4^.. -tl11-tJl 
clt+I-Jl cll\

dt+iillJ olp-=ll -,t ;l eHf ,-* Lrr' 'O 
c;;.a1 Eutetranychus banksi d.tiill clil-'i C- t

4=6r$lc I r;- jt-',;sJ-r +SbXl;rU-i:ta'.-t-i14 iJ#S -it; &r-:-r CLJI-d";t:.0ltli #
.-f" q.:rt-,J5rff-.f:U * JJI li.6 ,*, .Croll c+6jl 4:JLe dJ'U a+-iYl l'dt e^+s

sLrl. t'Jl e dr-F+ ri'-,,11 ,'Ic .iJIt dJSl" & ;*, cll+ill 
"i'-c' d'al'i^L fSJ f'Jl

.jl,,Jl tr,* ali+-.3 ;, ;r':; edir.*r 4$'''ll oqL*Jl isl-;r '''oi I ol-rlll a;4=]l

Tenuipalpidae Hil5ll-v:Yl+lli$te'2
,J"a3-o)rpoLi,Jffr,J+rJr33r1l lis',!' J Colopalpus eriophyiode: *ifl **''+ r

.-r- a:** #l i:a --.X;S+ 64r.$i-q d*-Jl ,iri-i gr;*JJ *--nJl d1*" q$!'ill ;i'-'ll
.;xJll r^*l d3tti^ e'"+ li O;S

# ftil lJa r+: $-l .t- ,-ll ,.,1,- i.=rirr:]l ;;LJl '-d+r d+i-ill +4 Raoiella indica I

[rr;i ;l 4J5,l;.,-": ; d d]l 1iri"' ^ Jdr*a r"'+ 1; e}*.Jt uv$ 'i:'-=rll a'L!l^-

"J,"-Yl CJlthl"c,

Eriophyidae ( q,s.e*91 ) 6'r3$t CaJl4-UlP '3
hi;Nl.;jtila d*iJl e-ly p.k L-a g$.:ll *& #rorVl &lt *^;3e:3r ':3q"j,uJl ;rL^-Jl '*^1'3

;;i** ; Ly *-:* J,ldl fi, Tu*rnrroptes trachy':arp; *-i*Jl e3"'Ji3:'-*i $s phaenicis

"OYi Jj4*"*:,tJ q;-l+ C

Ilre6ators mites *r;iilld"lt .+

LiysJt tlj*LYl .,le 4;*ii Euseitts sp t'4mblyseius sp Jc*-bll e1+ e Phytoseiidae 't
.a;:*ri$i Jlr&! ol;ris OuF L*-r.1-*J13 ;lj!i *b :'c*lt erj4$"1

,':!-r,9= *-L. €ll!53 "i&il JJ" CJl JiJti *b biri^ Proieematus tr*lJl * + p fyAeieae '2
-. 

^*r--i' 
;;:,*tt ;c 6:;"tl Tydsvs u;+ll +3 1-S . di,c-dl *lt !:yY-'Sl 4JiJd #4fJ

*"a rflc #t, J3 xr;i #,- , ;bu{ a^** Miuatromb;*iv7n s,*'zJl Trombidiidae '3

;"iJt }o i-r-'^ CJI l* "+: lq--!*. O-fii 4JUl Ul *l ,.1'Jt *b 'JtX ' al tr.t}t :,Flt
. dirriiil 6J.t ,rL"a+J.'3,iJl

t'j dHijji Jue*1 qJ'u:.^ii di+iilt Li+ cj:l-: JJI l-* a: lle.ai3arcpsis 
r*lJl che'yletirlae '4

lr-,ita$t .ll_,riiiL -lJt t.r-r p_rr;]"S":' U*-Xl *o4 -IJl.lr.6 j;^.9 t J.H 4-lrlJl ,-r-l-,j1

Hemicheykl;a;l-,r.:.Jl .l-'r*if lf-tV! L*513:-: crl-ltjJl ,;"f *Jla'il--bl )-r.rl-#t-l
4+rr3ll$X=\r C-X ailr-ll JlJ,tll ,,Jc O!s+ Eutogenes3

ii-- JF$,i qrill, Ll,tLi^ f, "l>L a.jLll o:-a -:l;-iI ) 4"83 Spinib4rllo 
"";41 

Bdellidae '5

g,l,1;] y fui *"r*1*;i e- ; ei3 d+ijll cr!r: Ltr# .=& .e':ii3 c'r:;j 'lC 4l-Jj"'li
..i-Ct

:+l dlhsl dl+iiil .& f-plil+!rll cj-!-1,'!o q"ri^ plJl l-ra .rl-fl.o5j Parasitidae '6' \ - 
.6U,r,Jf of;iU- J>ul g^ J+31 .,ill c!;J')l cr$;,tb !5il^

*& .gr-,J riS=ll e;-, -,*.JE: a':i3 -;s'"- a'o -t'tt lr'6 
-i* 

Anystidae '7- 
.rl-n'r.-Fl .Jt 'i, '"'''^ cll{:ll ttlt flii^ll CJI

*-.u++It .... ,rP.l$jJf o6l ila 6rE e;J r^ruieb rdl
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+,r*+lt ....,,/ c}.riJl crtiy il"tsi 6;ll!6rU.; t*.rt*3et3 J.:lt llii 1+ ce L$.ll &t-ct q4i"g.r^

6.r,.,ll ;!*_lf crbL-.i 
"J' !rii" 

iI;:Jl g+ d Jl+Jl crl-.lli- dl);i 6^ )+-, Sejidae .8

. cD;ill orA ,f.r

os i.r-plt ,J*-,'Yf ei$^-1" 
"Jt 

llil {l!ll fr+,/ r+-l Neotydeus r-bll pastydeidae .9

. (cr+illr Y:+^JSll-r alJl;irl-,1$'ll if)':!
crJ,rsio) drt+ill ,rJr g.ui,.Jl #l +iit+tt 1a -;l3.LYl LJFi^ tCt tir r+: Stigmaeidae .10

.(_.,r+tr

.di,iillA+,/ i ';'iJl ,J*_lll cr$.-i"l t*J[L CJt ..l tCt t:a ra. J Amerosiidae .11

lidl 
"Jl+r 

plJl ailii-ll JlJtYl,rb .S.ri.! Cunaxa r-*bjl 6slaxidae '12

parasitic milss JiLlalld.lt .g

OJJ lr(.r:$-r Le+tJ{ d+rilt el;Li- drii:t,Je 
"Iil"i^ 

fLll lla rl}i cr\r, Diplogynidae .1

larl:3,*,i3 1+*.,,l. Jl g.r+ L-. UJI f,'+ diSlJ*. qr* , 4.(;r=!l $;r-.9.!; ,F+ Jl C6f
1.a i=;"a') JIX\4 .d-x tr'r 70-50 6_US o.:lr-oi .ll$ L"$' abi +-l r'+ ai*Cl c:f '"u-

(4 cJrr=J !-r$* ai-l*,;: dl^i Jtill crl^i; dffi s'gqllJt +ieli{31yll

ci.r+r ^+i.1r e+ dijl:i* ft-9,ria5s U',,i-iJl \4 Hypootpis spp. t*i+llLaelapidae .2
:t+-l t ,*t* .r:+i ^. 

.rll O-d* +^.-. -,+! #l lia j;.q r JJi,Jl JUs r.:1-6JH r.slc' aliti^

.ilill ,ritiirl ;JJll *li 4*iJl ,,F r+Hti=+i'-

-b f>rJl ,-r. !:Jl .':l;JL,sls X!J- flJl ha 4s Dendyolalps g'"rt\l glgamasellidaa .3

tnr"*],, el+Jtill J*n 161*",ii LJI*j )*+ 4+,$ 1lt.,'-15 a-I*l:t f+'t+ fill,r d+lill J1+*11

J6t-iJlJ

Furngive;n'tus clhJ&Ul csk g}&:"ott dtJl -*
,:L;;biil .*Jr lraU;t{r*-lt r;iji* *" A!=Sl fr+: r:J; d :+: Eupatlet;,;d#i Hnp*drdae .i

.r"-rl6;ai1 cllig-" rrs ;:;a'3Jl

Lr$.jj u*i*Ji *lJij,s*:Ul** e- J+,, {Jropodc;a;\ 7v;glxswropoda ;*:*-ll gv6lpodidae '2
. o-.,;*"Jl *UiLSll-, *!*it'iJl .,lc

rr33 d.J*itiJl g-;U"'Jl r:ljjJ 1+*'."* a!*ll lis 4s fyropltagus rj'*bJl Acaridae .3

.*tlr"iJt,:t!:* e^ >si!" JJI l)el (.eriiJl J*L dJ'=iJt1-#l * ) ;l*iJYl JJ&ll

.r} .St*!-, a5;* o.L-r.j +-".o J'*4+ i*ii: iiLiJ5dl d!L-iii.* g-o J+J Tarsu,*emidae '4
.i.l::11 Lij.l.: i.:s3Jl c'.,! 4il1

dloi* q'-:ll,.;'l;r")! arLJl c.rt-!J$ L=L-- dJl ila 4s Histiostopoa ;',,.ri\l Ansetidae .5

oJlo*! ollaliJ"-lg i"{$.:Jl ,:$tSllJ IJJiS=dlJ *!-}sll ,rlc .s4 '"!- gail u)4 t#'"+
dlJ i....-*i.,-l-+Sl

{i),,"A - \$ .+ of si r- r.ca -.1,r'i " 
- * f"if'f'H";;;.}s'ffi,#' i

.e"+li6Ji3," q,s dltiJCl .=Jc tr!-i-r crl-.iiJl
'.-riF ,rlc, '' 13 c!K, cft-1till g)*.al -t' #l l.:l r+li Carabodes u"'i+ll Carabodidae .2

d+ii\ 6L-, Jti= *l-!rgl ip"i$ll ri-iill qi \JS."^ r+JJ ( AJ,3ll Lii d ) .r-rtUl3 et!*;rll

.4!,Jl .r_r-,,"11 19:

.crl-,fiJl jl-r+-r d*i$ diili^,.f l- -i^ CJI l5a .r+l Orbatidae .3
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cr- -lL+oYl -ll.+ tar:'l i:lF: J."!l alii i+,,s e!5Yl gi- ac;'";-f1 ot' ;+o') $iL+

.rl:: 6l .s-p (Microclimate aliill r5-#tll ,+'-a*", d\)1.,#xl Ytil',.t# i+i olli
. G. **f', i,:io+trt,J! e*lt lra dililll c.r-r:iq a'ii^ll 1$=rll rrt-6;ll

d+:i!li"+ C dltJ-r 4l#-S Ofu t{-.S!=l )-1. u+ Diplogynidae ilJLo tr^ qFlilll CJt Ot

.r;V' *LO' ,:-iar a!; g. u+l *t-l;l ,;Sa, citlri':r d''ErJl4t' di'ar; 'i'g'i 4jrsl

n-a* st-{JCl -l' JJI ; ;.- sc 6euS.j-r3il i tilt :]rJl d+iill a-'-r-.J' tJt$l qi

L*, (ql-, JLnl or-$r -r-*Ilot!; (9) r..J:!t c!-t :rtx.cj\!: (9) Jl Y- *l 36 d'P

rJ,. Ajrsi.lli-J'+tll +U* e *U!f o* '-''l' , .ot-1ru '11^6';6'*r .Si: t].3:.{+' ""U
i$l_r^ .',.3 dt+ rL .-r, (20) a-EJc 1!S , i; ' i * "--l 

,JS ellj'1 c-,1-,'-r e1;11 ill-i^ll i+^n!l

.bg 7 $ $ Q tJ t) sl r+ d:iil ': ""i iilJ a-!;rrll

Jlil ailii*ll rl:tll *& Diplott"tlffi: 
# 

CJt cr aisi- cltilK -'11''ri:'l ;{ gJ3':=

u- e*+ ,\i2l-:y 70 143; / :> 50 ' :t ;1 d+';Jlll JJI :ro J*ii+ l{ill rqJEiJl dr*i

/ a*L 20 4J.S,'ri!= dt= *L!l.3Slli rl-eYl g+* -rU=f' :*, *:' it S CJt O!,(S) j-'5'

g;-:+Jl .... ,l,l,6,JJl rliY

.,+ -iU -r& eJilt ,rUiUi ,f-.'t a."; .*;T-:ff -:rLll-r,'qii:X .+ cJ:Yl e;il ?#l cJS is*

I-IJJJI AJ+! 
,',J- tlJ,ril i,r-"f,:ll ,.:rL:if i;*;** +t' Cj+ .4'-.'+.:"JHSI cljij 4+i a'4*'

,rl1r[t:; *:u sll &tl;"-]* 50 .i.nil"r J ui #' .f uJrill Lt"rn \s:+ t,r cJrriir

.r:, .U i,.r*,.r,.r %100 L1iilli!,iJ dnli eiljli ,rUf ti ,rr-i*,ri .", ilillr d+i aj1i t+ tJ:'Yl

ru-.:u;'lt' ;i;,-iaJ)i:-., *it3ll -r-*Lll-, i,+." .+..J-l!l rrul d!\- i'{-; / i-L 70 a-iLbl

jO * L+-r -ri dJl ; il$r c,rrfisl 6l 
rri' tl 0! cl1r d" * ' lqi a"; + o/o 100 diiil {+r

Ar+ ,,r irja,-eJl sl;,iJl clt!; o.^ o,rlcJ ,Uff crf-n; ; 4J''" tJ3I iel-iS Ji=i ' *" li$

Ji d+iill c3*.lLi- &UJ;iiJqll slJr:'rll iF Megaselia sp. 9'f itlt "j$Lll 
'J6*6"fiJ Jy l-Z

.QrLller$l
.,r3 tfll Scotfasp. -13;:Jl:Uil-l+ rJE+Jf c!l-,;Li=*& qJ.i- ':!$U Cyt st d+*r J

,Jlu3-1 d!)Jrs 1 ;; *-i g:J3- ri.i:".u-s oryctes rhinoceros d+-iillld -,[i- ol!;

crL*,rii^I rrr-i dursr;oiri'tt!*g;-fiiSr 6 i".sli.*+A-.rr^ ,-li^ 1917 rtc .e,.i 
'-ltLi"

q:3e,*ll t#JJl a5L^lt o-i ''J' "' . crf;f-Uii;;'' ..1;fr Jif*f,"''-' 4., .'-l el!!j;:3r-;4+J'l'-ll

/ :+ a:dt *Li-;Jl r.u
-t^*

ai ll
4.5 \tll

,:G_;rll uc
t t.l

JJ€ UJ
CJl.:.ro

t-H-4als

eH!

ai*

e!i

t"";
eui

i+;l
.bi

ii)i
e!i

ol*g t-e{
.u1-l

a
J 1.6 0.6 Lr 3

20 mitesa
,-t 1.6 1.3 0.3 0 Lz

1
-)

0.6 0.3 0 0 0 0 0 L: J

J 2.6 I --J Lr J
50 mites

-) 2.3 1.3 0.3 Lz
a
-l

-l 2.6 2 1.3 1 0.3 0 L3
a
3

3 2.6 Ly J
70 mites

J 2.6 2 0.6 1,2

J 2.6 1.6 1.3 0.6 L3
a
J
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f-l-l++ll .... ej d+iill drEy Al.oLsl iJlr! e.U.l+ e;J'!Ui.ielJ .lloill il3j ti# si liJdrjl &l$ll o."i,&3J J',4r

Chelisocus sp. O,.3^ -,1l1i ,y'J elJr--ll $Jll LJ*, ci'li;-l,Jt++j4*,Jli" &l r.i,r 1999 flre tJ)i
.Oyl C laJ+n d+.{ C"r ( 2001 4pl*.,_!l {J^xIla:#JJl a-J.t^ll ) Orius,s,p. 4,,

i o-l.r"rUt .t_l_lilt gi s[i:]l 6t*,_,rLi- drlJl+ JJ+L .ur.3 d.rl_,llirJl ._n; r,an drl-l_;r d)i
, ;aii-JlJ! eUJA.cr,.+-,-,ilr 2001 16 I l93a *\ (OU' Cl4+Ji)dijJl el;i..f c)i..ll

(-l:Jill l.r.al i.:-- 4+ # rl;Ul ,rlc U"d-tr f-: a:iii" A pl_pl I 6 
t o d,SJ."- ,rJc ,', u- j

tll r.'-t JJ)l 1,!')tl crU .-p.!l , i'Jl rrly cl. 6Jbri.a CH 6. rtJijll tUS r3-r=^ ^ 0. fu-9Si^

3i o:&. tJ.;5.ll rt",!+ll Oi l.-!,:r+- +1* J ellii*,d): t++ 36 ,'-r.-,:ei tptill Li :=13

.6lt^ FJ.JI d+ J_r 6:=13 i6; U,a rr+^

:j;3CIl.tS3k -;JrJ*,JrS,J!:CL:*49 letLJd-l.l.l+-1,',.r- Jt+Jl ,',-r,ri:!l el-';i.,,ri
AJ.J-JI or^ l-r+ .-*+ll e[l:*I1.F-t--3^1J rd"iClJ i '.i=]l4dilJl eli=Yl .rl" ,"SlXi iptai c-J^6-;

r.1t+ ilY: sl'+ t'illJ 9ol-r +!i ,+* ;Lil .J+-rYl dsiJ a.-jr!l3 ;r. ll4ili-Jl i,pll ,rJc o53
,tlJl il"Xsll f*+ i;1311 t:L-lJl d'3-gl J "tli-tt .=3il e* ,rl" le , ' ll {r' -bJ $ dr'iul 6 

'.i,=ll
.1-{+ nJr*5,',r- d-f,15-all 4+Jlll # A,ll'oJ"lsll dJ'r,:l-iJCl c6-rl .(2) dls-l EJUA .9-:i13-e eJ=lr

24 v+€_li:ll ,Jl _Jl"+li*Yl O_ly c!lj:;14b -r$!1. 
il:.\l ;o )$ a+:- ds.ill 4,,il9t-i otrr'lt

g1*i+ e*;_9 as'Li,i Uj,'ti L L'il ,r-k ,gi;i . ,\ C*! ,rli LeI6 i citil'dt eJF )'+ .J.lrjJl d.,^ 4-l-
.eil-ill-rll q.rij d"JX.,tj- cj & +.+L-r^ oH g,:ill

c;^ Megaselia dtitlJl erJ* -,'u1 :(2) dlsr"Jt

"ri;rJt o:_rdl #: J*Ji JL* JLi,= a-lj!

LrJ+ 6.^h- # ,Jt"*+ll .Flt e+ U,rUl AF 4+t L.t"!$ d*e 1.+ eilr +*t,-: k ! 4;rJl
,J+tlJ i+ 

"Lr-ll 
clt*Jl (5) cj3:.Jt ij*r_, i.,.h+ 16-12 O*+ 6.:-rlJl ,r-:l$ ur"++ll r.l-e clr'-: 7-3

.% 40 4:$^i 4+JtJ s27 - 25 ,U;.iJi.ll iJlJ,* i5*;1 ,''-i

._jri:^ll 6*.rl> i+_,p,''-i Megaseliasp. d;rtil4$!-ll *!t'-ll .(5) j$+

e31 / ir."ll -l:tll
a
J ,q*ll 3,a3 jg L

2.s-2 ai.:.Jl
15- 10 u++ll6;3
9-7 {=!;lr _rsul

tI-7 gg_jr'll JJtll
I 8-12 i$Jl-.,;^o
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g;:-*+lt .... d cjg:tt atly r.t"tsi.6;lrt6.cu; tArlr3el3 #tllilij fl# ee fugrjl &lJFJt U.?6.iiJ J,,ar

qrr ,J'4,i!til rSiJ i.ri-Yl 4.#UL i--tll iijii\i^-tll itiJl (J.b lt-jg'yl+ d$!l lrA ula+Lit i
Phoridae (41J.--i) ijltl Diptera A-!>Yl i+Li3 i.:. _., r,- ,,.o tJ"l-rjl .! o-,;$tf &_lL:tt 

, i -i q

.(2A02,C1.-J g; ;r++lt; Megaselia sp. cl.r+r

:S d 6_.11 .?',! Crr-ri +J3- _.pl-o-jl i,''-Jl S Megasetia; ui-:ll U*j+ Ljla+f.ij l rli t+ijJja-ll t-tlldll ,"$ .-""_)i. q_-sl ry il-,-,*"+;$Jl o:_A d.rl-!j,-rL+ at_ati (g77)
;rf'sll ora Jl+ Jt-ii $Ii Clausen (1962) Ui . gglt f-tJ,! Jq C a.6l: tpt:slt dj-sj:^lt ,,b,rr
sJ Gregarious internal parasite crLcL r # ulj.'l L;b.l.r r:l+t*it Ld3S; A-iJ 

''^11 
gl3,rll 6r -rri

: Lichtenstein (1920) cJ$.r^1el'"1-rr,', oi CIJ 1+-.,"ll,s Coccinellidae d;*tc$l-rlU+i 6_,yl.rc

Jl t.,l3 14-8 dlH cL-+ gJ'', < usll p-lt -tr .l-rut ;t-l.r:l=,p!l .rr-c . oi+ 5,lMenozzi (tg7z)
.i.i:,-c.: el_,Fc. LJS clil: e-illiLJ,^

e1-'.*", *$5t, .al*,JiL iF ii]jJl crl_ltil| JIJLI dilJ* Ll ..j$. e.,. plJAl qF, 6-,-ilf r.,i
&l-l. gJSJl crLsl i;lrl 15;il-.1i*) ,:+lL"ll r'ul 6.:9 d-l* (200i ,d*, gJr++lt) cpl-r^i
i-!t5^ .Lrtii eirii*L.J d;)l glrll Jl ,,+-+ e- .JJLillt+ f*r+t Le ;rrUlt Os+ i_lf:^ +f+_t

.aJ q5l^

.l5i:tg:+ el.jirJ Ltrl.,jFYtci++.,,a o4*iJ,iJ Jy 4-z
t$r d*Aill c!t- -rLi= c,Li,U d1.. "lf i:Uilt l*Ot+ yr. Jl :+.i,i Beauvaria bassianaJLill -i
,J..'+ 1989 g,915 t-LF 4+lr .i ',.,1: 19g0 C""Jl d+ ct^ dlll d iy ,J:! ;$.:Hl ,::-,nll
l-J '''-Ui.,5il 'rn A'*lJ-{l 8-l-r,:'- c\ r.l*-:'.Jll-iilldl5 ij^,:Sr.lf -+ oJ31 ,r3:il (}(.!J *t*lJdl

.u',isi r',*..,J 4+;,ltr-ll eL*llr ,F,,+ aJc c+*+i*r z00llsll,.+ +r+ o^ 4rJ'

# a*LJ,Jt eiLi" # d*ijll c+j rF cr^atrii-,! ."jlt tljell e* JLi-ll LI;c. ;*i;G" *j L^S

,-k uiYJl # o+t**t eil':i "jJ.ill l$ 6i- s: .(2006 .rJrJ,*lJ qe;-l"s-il ( 6.l*{lla}iL-
ryLs "1*-:13 

ar *Jl c& c".d g>+= r;4.s 4lJ"-r o! cllis ;4r;_lt*:t dJl;Jl g* i.c_5,";,^

:a4lc .:rjo.,iqri.ll el-lJJl U:"+

c3L";Li* ,:,Gt* 6'a fujrr*ll Beaaveria bassiunu (BaIs.) yo;11";&jll 
Ct.3l Cr fJ+r l++r eEjl

43..iisl , ,.i1 ui,:Jt ,-u.i lrlli +-:JJ1 6rr+^, Jl erli cx Beauveria ##":*j"Ttst
a-it5Jl dLo. *.s 4lL*1 ..,1 l.:.r c-t!3Jl dlli $^J '1;tsll i.:3r .rle )tiLj. i g35 flc Agostino Bassi
+r'll rL$ d,1." q'l.r,- B. bassiana Jjdl Clil,J*^.j i . Micheal & R.ogerd (tg|Z),6tiX ar9!t
' ili:' o qrs j'#(.li* dtJ^r.rJc alt--t..1 ,j,",.r- ,djl!;,.o +_l$ *L-i ,-,dJ 4i^ll-Jl els-';,$l ...p

.(4jlJ+ll -r bll-rr-l (l$ljJct ci*Jl ,l1.'< rUj ,Eyl) 1&i. 6{-rilJl dJJt
f.++^ OAli.ilfi.l,l*,Ji & n. bassianaJtill CUI dii^-14+ts^J C i*,lJJl o:-o d.riJ'a

B 'l,ill dj- f, dr;s .i^*-tt i+'l_,,jl ,rlsyl a_=!ls. i cjl^,j-yl cjp* f+rl. .iile ll-! L,,Ji=
cJ-..-^lld Cl Jebusaea hammerscltmiati4-Fl,t_r_lili Ji dliiJl ..jl- *j.i, cE_.r; ei^ bassianq
,Lill Ctjl +.;.i d S .&.1+ 4l;i1--^l etjll dbrtJl pt :i d dii-il1 i.,.o Jlc GJ.$ d)i ;^ r*rr.

e. q;r t' ;>lt JJ! slo ltill CtJ d+.-l,.3 lJ .,',-rll .:_rt: .rlr^ d k+_d i Cl JJtl!
.L"*-,ill 6-1aj i.1q d+j

,cJ*500 a*- a*i,-r 4+1il i*r+j c+r, # 4+r$ i g-rpl *''d,'#';ASt*
,+Jl6"rs1d 'jltill Algl is-f Jjril f, etijYt d)^ Jdl fi)j _,_ry .:r.r.3 .-,-6Jl ui3-.$,.,^'i,
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q5-l-:++ll .... s! d$il| &Gy il^lsi. SJlr! C"uJ* e;J't ttrt ,:elJ.rFs! Ali: t+ si LJ+rJl &lsjl ur*i-i3g l-r

ai- JJJ* r-'+ U+l{+LJl c,_l-.6: (2.3) t_J,iiJl os -:-1l,5Jl .ryl*!l LJ"!+J,fJCl ++lt ,.1^ (& 1)

'ttrFll ++'llaEil dF J#il

:i+lEll eiLlill /,',- rll &y-l
4.ai\l'.ilJ B. bassianaliltc[e .t

crlJ,a'i*4 dS.1 *g (Veens agar medium J Beauveria medium) oLr *b J}jJI4J^X $c

-r.p Conidiophores {++S-6Jl &l_nlll dli-i iJ*lJ*-r.lJl .dSill {i$r i+r,l.g rJJ,-Ul oth+ i-rjlr
l( t< .lJ i-ir i,t, ll L6'rJ+ jUr-i ,,ril Conidiospors +++f_6ll elJ,+Yl Ld^ f-ij: phialides &*: esrii"
&LJl .rb t+-* GilSr -it _r-1$l* (2.5-2) x (3-2) ,'' -_rl;i Jt Lii oli ge;slt JJ +rrStt
4+lJ d*i L C- d+t!3i {F+i^t'ill clliJl Dr-aJ 6(Sympodulos;p.orae)JEtjl clS^i-r grl'r<ll
Dehoog tt: (1972), I )
Hall et ai. (1982), Bissett & Widden (1988), Mugani et ai. (1989), Bradley et al. (1991), Gleare

.((tee2)

o*.l.'lJl iJAj d,.; tr j-rltJ-r+ sb &rJl E. bassiana *ill CS ei.2
rJj ;Aill 6Ul+ aJ--"tl jjl :_r+ a+-:l fr',,* d.# r,n_r JJ (5) cj:r+ d 6.r_;ljJl et:]ll J+ii
tl"*) j+S-i .'Li e! 5j ,.r-=Yl .r-Ji 4;1!'p c+j JrJ l:: ,ts;.+re25 (d+jl) iJ^LJi;rlJl
grc, q;Jt qlt" o*r:+J,& l/t 106 xtr.82 9t53 {.r;ll orn $c (&) f+-lt 6r.l"j,rs Aill
/j::-:r+ € 20,15 ,10 cJ ifl .,.u-rll # ;sJill tJK ear* .,-rFYl t.'.',i\l ;l -,LiJl il.:*l $l-i
-lr d* /3r+ 10s*2.2 -r 105* 1.87 ,105 x 1.0 , ifla x23 ,A d-tU l+:t^.al ' i'ii*-o c+j Ji
tl:+! j$: 11:31 l-K i*LlJl 6:LJ1 li :jl _r_r+ i.r; e":1r_j1 1*^lS 4il eil5ll sr$ e*t .;l_dl

.c':j -rr.!/j: ;:l e QS) i.r.*r:'.*jcl d lil(rh) .**J1;':*-e c#;'tilt

1i3;l -r,rS;r J*"* *1* (d+ji) il,|=.ll ;":LJl .-Jl (JliJl+ aJ.*-Jl) jJl *,Jq E+; y",u :6 d_ir+

.{r.j^) r"Jl;:s3 *s :tiil
J&.illflrdl j$-S dr'*
i"t) e+Jl6s: cJ

*' pa;le-i dr'-
Aiil c!lJ,.":^,*

J rtilq i.l"*Jl j_rl _r:4 +.*
(jl/P) .r,iil al*lu"ll iJJl

0 0 0

10" x2.3 4.36 -)

l0' x 1.0 5 t0
l0'x 1.87 s.22 l5
l}tx).) s.34 20

1Oox 1 E2 6.26 25
L. S. D. (0.05) =0.38

g_*Jt qyJl 6rLa #$.3y yiill tJill o* 6.l&l dlU.\ q*\ \ir"l crY$*er gJr-lt f*^ll Cr. {ilri. j$l-i;J.i

eD-l A.,u*i *1 .* .$ ,ol-o -/ lqrrJ- +.-d^ 5 j5j OJ (3) ds-i d ;:-1l-jJl drt3ll 
,",::::f "

-i$t-ill o.r+Ll 1J .csJ3Yl j+SlJill # + Lg,* J-,,,+l yo57 ,', +,i,J- .a*ll ;J^i.-rl
r+. d* 4 _13 tlt_l+SJJll i d$l,,'... i ilY. r.o,-, + l (iJ"$-:ll L-ilS^ d ;.1+ a-rl. lrs .9;!1
-rrl /,pr+* +i. d- 2: I _,r$l:il| ,''jt...LrJAli+=U Cr: ,.Jlpl u-b %47:41 reL -/ /,fj-
I-1-p 1=61-!ll Oi e^.a+ l.u cr .(Ji,- j$j);-'L+-tt aLt ^r L_ji^ 6J"t:$ ariiJ," el)a ,.,.r..,.r ,cl-o

d$l ,,,'..i, il3*Yt _!S-i i* t^ !r-1t ai)e clUa ,..,i .*, d.l;* cl$l4+Ji"ll ,,,...i11;3!-1 d t{.
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.... d d+l'tll oLiT lJ..tsie 6;lr! b.rLiel3.,l,cilt ilfi f+ c'e !$'Jt &lJFll o€"il3J J.ar

.Lltl * lJL*ill eil.ssll6rqj JJ .-r+ $1ra9 r6-F,-rjl€D-l db.6$tt t$-dl ":lrjl 1-lS dr5

Oslon & Oehing (1999), ) .l-,JS y 6.ls eiUrJl oia.d;'i,"^lt g3+Jl .J+^Jl iS-i;$; (it;aYl)

# I,IJ'-; ;,S et *-X d$l ,.,... i gi Jl l3Jlii &;s Bs1kff (1ggg), Wraight et al. (2000)

.aL'.i.,*ll 4+tCl jSlJlJl 6r!;s eicl;ill 4+ilJ i.lilill $lJill

-co\
h

g
g
E

o
o
blt(!
tt
4

60

50

40

30

2A

10

0

I .&vrl'* g* *f m arctliry' to*t

t-l*ri**riti ati*ii ril, L
r^:..lYl CrJl .l^ iJ,.:,s ctl.ilir dlA a.r; *Y:*^ d g;-r$i .++"ll 9^ 4-llii^ -!Sl-i -ei: :3 dS-

.uliYf C.9ill i)" 6J,^i,r cttilld ClXa +*i &V.lgl ep *Jt i;ilt $i: .2

o*;;a$ +a^aI AsaJl :#J! U^i;l r-+ i+i"-ill ;;-tll ;i Ji-F (4) ds,:'# a'*:;r'"Jl ellll
lrS' **,f+ U*Uf ,-r- 1.!i 4*,*.. ;y;* :,a t-ot:J1 L;ll eili ,:+ .a gi>+t a+,; *b J$illl
.-a;p;r ,$)o* ,$ **j cI; d<*"., g:+Jl )+Jl -i-:+ J d"il r:ilil d: .%80.66 cd! f",**

i*,,+ Jl 4ii;i{V #Llli c*!}1 }-tilt .r*1 4-c JJ ','t"11 ":3*": -r53 ,LLl-r*il i;'a ':sij ?H )JY

"nr* 
t-*q+-U;j^tJl el-** Cr-r& #Ull+, (Froteinase : Chitinase) *rV' ClJi +*1"-r; 'iJl

.+*Jtt 1,+il^1 ." €; j:Yl ,.bYt

rq:,r1. ";lit:,rill *:1:;1 LJ{ +J- ar5l+*YlL.!lS^ll *-q 
i.+^ai J"-!l J-r,j;1 g:u!t "'- ''3i

Inglis et dJ* tK n+ti d,:; L LEfj g:'rLill o:rj; riJl *l)\a ,-:Y:*- *rl-:jl ,J-#"Jl q*Jl+ 4LtJl
+-':t+*Vl i"*-irsJl 

'Fi 
f+^ :-p L*l +$*-il|;;ill Oi JJ i-rtLi,l ;:.!1 (al. {1997}, Lys et al' (1998)

.ai)Jld-l-,,tll ;sjl rrt dl).6J1 ',"i y Lr:t c.r*l.r[iQ'

90

G8tc\

; 7';

E60
IJbio
r40
oo 30
EJ

920
L'

& r0

0

J

Time(Day|'

,*:!f 6Ff rl^ i lss (:ljijL cl)[A','^.1 sa).u",f 4+-jll 6Jii1l J$ii :4 rJS.'].

L. $. D. O.0sptrqo

; "Ar"erag* *f rn*rr*h4 l.eol
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iir {,rJrj,-r druJr+ dll-! ,,,*j dry.rr.r + r+:rr i.rrll, g3+Jr r*+"ll i'61.i * 
Hiifr.i

,ts cjr*lf iYl *ti ci);l$ll gi" aLl,-ll .+ 4*if 6-fill-r,frCl tJ+^ll j5l-f gal L)il$ll r'J

i,J-l' ;-'for e :,r ltl- s *lJr .++^ll j,s-F d:l$ .;=;'ir'tt:J'x^ll 't* +#Jl r+ll ieli(

ditr$ el.S elb5 %100 '"'+ i! ;r,-ll oD' t o ,rlti '-'r*' (al^\"ll *.i!i i*,ii),**'
- 6g.33 o++ cl4t t *1..*ri;11'D-r",i,sll ..: J#6* -ila,,*lli1$.illi-,fill 6"..,5)l ji6l;1l

.r,-" r-sr-e ?-H )r-'-.*) ;r)ii+jrrtrsl e" Lrylrf'-il' c.):l$ '"s"11-.+ %8S'33! 
.(7)cJ-r+;-r^ll qi!)^ ''r'"i d6l(4llJl

,fr+-lt ;^r!;-y"^j iIlJ i+i"jlll;ilr cj*t c^ ryl js-ijll$j oi J! etllt -)+--r

iG r.t{ J! .f.y _i5-itlt.!; Oi qs*+t+ll-d}"i-ri.r,i,-.il u g*=Jl ri+^ll '0e16 ;J;-.1}J g':3i

al^|rJt .,+ it--.ill rgff i"^i ,Sfr-alGYf, n,r,++ff crl+l^ll Cl* ,+ d.J"ii liAr ,frJ:Jt +i^lt

4+-j;Jii ,Jj eU+ + X*-ii ;tSiO,s -r" f+oSl drlr#Jl dr*.Jtii 4Ji. 1+-)l 6lrlr Jl ,,-s ,sJ+'3i

'(Jaronski & Goettel (1997), Reinert et al' (1999) '1992 '++-ll) i3Vl qsi ti3 g+'-J drti

O-Plt grPll +*Jllt$ti +lri '4
ir.*r d -rtill Llll -iS) d Lt};,.j)ol r-r+r d'c' tgl Jrt+ i 4+H^ll q1\$i .1*bi

,*ifrSr .++^r-r AGi i$,f r*i ai, LX _.uy :'i #l ;rr=J! ri+ll dr (,J.) FJI
. 72+25 J$Jl 6-ll> r..-,P or r.l>

+r*u ....d d$tt osl ll1ajJj! C;sl U$"lel., J"iI lJii i+ d -LJ+ll &lJtll o'$.ii-, J^a'

0rll 6J^tsl cl$l ','"'i ci)':'-.d 4+-ill i-.:iill:.fJFll ri+^ll j$t-n t)# dil$ll jb :7 cJ::=

L. S. D. (0.0s):s.83

,eujvl dr J$,XI aj-J ti)$ 
-.r-:-p r'+,Jdl ++"114$ jAll itusll :8 d:r+

31a.ll .\#^ll Ulo 6.sg

' 
.lrsyr.br*.,,3i LF+ irtis Jsils igltr

,.,", - CJI J ajEi- qJ.s=. , ,'i-l i*r.Ell crt-l,Yt uio-+ ,Je Bb J BJH -Gill qt.tl-)t dJ- .
'(9)ij-r+Jt

P3rlJl 
g':' a"t.i'l+

d$li+cju"

x 1.82

10'x 1.75
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f-r-,i+lt .... ,/,l$ijl o$V a.Luii. irrr! C.U* e;J Ulgls eltfuij t'lf r/ !r+ll &l'*!l o+"ii'l va'

raj9, B. bassiana J-ill JL'iil i 
"ill 

crlsYl .(9) c')::+

,rittillditJl
Host plant

4+jl
Order

iiil,ll
Familv

s-ul f-Yl
Scientific name

)l
Pest

Hibiscus spq. Acarina Tetranychidae Tetranychus sPP. 14i1., Jsll

Cucumber -.l!ill Homoptera Anhididae Aphis gossYPii APhidc,r^ll

Myzus persica Aphid erllpotato ttlt+ll Homoptera Aphididae

Date Palm r}-ll Homoptera Coccidae
Parlatoria
blanchardi

if.$illiJ,i-Jl
Scale insect

r.lAjl-l gl+":"=Jl

Citrus and Olive
Homoptera Diaspididae

Aonidella
orientalis

i;Jijill 3 
',1ril

Scale insect

Bemisia tabaci
,L:J{iliirll

White flvoranget'Jtii-;1ll Homoptera Alelrodidae

Apricot '-&''$'ll Coleoptera Buprestidae
Chalcophore!la

bagdadensis

d4jrxl ,3L. ,.rti-
Stone fruit borer

Capnodis miliaris

olJlajoE.jg
dGJ,Jl olJU-

Capnodis larvae
and adult

Pomegranate r.lLjl Coleoptera Buprestidae

Microcerotermes
diversus

i;1)l
TermiteApii.ot *a cl^^Ltlj gt-;ll tliJ-

Pomegranate stem
lsoptera Termitidae

Phthorimaea
operculella

lJ"tJ.,lloU-p:io
Potato tuber mothp666 t.tll'Jl Lepidoptera Gellechiidae

Eurygaster
integricePs

fuJ"Jl
Sunn oestWheat gill Hemiptera Pentatomidae

RetithriPs sYriacus
til'Jl UI,,.,.Ji

Grane thriPsGrape t;:"Jl Thysanoptera Thripidae

e^ 6i13 l--, B. bassianaJlilt rrilJ'1ir'r* dulb i'i1s .:tl)l Oi JJ (10 dl9 e",t$lli3-'
.Mediling (1966), Even (19g2) crls)l g,. *', ,- tslc UlJ.l ','i"! Jt'ill 0l{ Oi'!'l+ll +t"

J^ eqi 10-1 :,+ ctti)l clJd a--,- ll q-fJl aa;lf os B. bassianaJtill Ct' -r+b :10 cJl+

J,!Ji al'9''.t+ 
iL'L"ll

@Jl4r-ii"ll'+"'{l
to,,tortaUtv after spraying by spores ol&49!!- aljJl

isolate
pest ii)l

f,.* 10
1!,' :\ \

?i7
Tdays

r-q 5

5days
fJj3
3days

trj 1

lday

100 46.6 0 0 BJH
Mite $Jl

lnn <n 16.6 0 0 Bb

100 23.3 0 BJH JL{il .+ J^ll
Aphid on cucumber

lJ"\!+ll,JD idl
Aphid on Potato

100 30 0 Rb

100 53.3 26.6 0 BITI

100 46.6 23.3 0 Bb

100 93.3 L)..) 0 BJH ,JiJiJl!_$l;!
Date palm Parletoria100 96.6 13.3 0 Bb

100 t6.6 0 BIH c.rl*^-it *-l,o ir.2^iilt I t'iJt
Scale insect on citrus

100 30 0 Bb

100 46.6 0 BJH O-:Utt *t' L"J",ill 6:l'iJl
Scale insect on cliYe

100 53.3 0 Bb

100 86.6 33.3 0 BJH e\si+llLUJI
W hite flY

100 80 JJ.J 0 Bb
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+-.rr+jt.... ,14iitt oEf il.l53.6.11r! 6etj;p bjl tlrt"bl3 J"$ 4.lij 1* ue @

100 73.3 43.3 0 0 BJH di+jCl i!L* -.rb
Stone fruit borers

100 83.3 66.6 26.6 0 Bb

100 90 43.3 13.3 0' BiH LJ*:J'iJ.lSll OUJP

Capnodis larvae
100 93.3 '70 26.6 0 Bb

r00 70 33.3 0 0 BIH L,j'"rJ'.!lSil di$r
Capnodis adults

100 83.3 50 0 0 Bb

100 26.6 0 BIH i,iJYl
Termite

100 43.3 0 Bb

100 73.3 30 0 BJH U"t$l*E-.pilo
Potato tuber motht00 76.6 26.6 0 Bb

100 26.6 0 0 BJH ijdl
Sunn pest

100 96.6 20 0 0 Bb

100 26.6 0 BIH ul'llUAfi
Grape thrips

100 46.6 0 Bb

;,lu,ti gr,-*- i;-r: o- -,;J.;ll qr-,l*,;c dr+t !-t!'- r3lj 'r-9+: Jl *:u-=yl dllLill EE' o.['$i

a.^-.,rUIA' 4e,,,e.ir',;jr!r OS ut* AliJl *l Bb iJJ''ll .r!rd :!i-3;'r^ll d''uVl -b
10 u+ O5f aa-ifr oin ,'.,t1 .!-eu Crl Jl t-S pr+l Z :+ %100 dl! 4+J '-'ir- il +::Jll *t
Michel (1981), Smith et al. (2000) or+lL li^J 4lj8jl (virulence) aiLJ:' Lixil J t:'+ t$j,'!j
i.,14-i ,''i'i- ,rtJI *il;;iltdlr*r r-s :oyi;- r*r; ' ti d {* -;jr alll i'ixiY Ji

O*jll oq"jr,J" ar;t'illir.i-Jlr JL$l.,Jc Cdr ..l- dl eUi 5 :-+ 7o100 rr'il+ ov
ijcJ 

"t-b"!=,ll 
aJ.q$J di+iill !-r-r,J-.r!: rgf.U*ff + *r' ir .jSl $l 7 +-l ','iJl cpj-r ''s:)l-r

.s,,:jaLSll .rUrr, *E-.rtl *l+jill ,jt- *.rti- ir dSl,t+i tO "+i 'l-ttlilc-rU'p

$,+ hnr uK uvt .rt_.pi sJs JJ JtilI ki. lJ+ ,ll ;ull lFs tsxi'l ellLir sl ePl ir l=x-r

,pr ,:r-[lr 0il-x i1 ilx o*rull -.r.l.+l].f*i$l *54' r';st 9 k'oi cJ^t:c' d"+-,J'p

It*. G; 1t1 cJs+) cot"optir" a=i-)l lr.; C t'i Ct 6lJ"i-lts 1'L--,l:+ L+i+ jti"i
y"f OO ct,e*'a;.; Jl i;rllirtt *, C k# .,:;l 6u'- (crr:'.tsll il)'lsr dlt!-.r* c'Uill
ot,sJtr rr' ; 

".rr""i "r-" 
L. Vl i*'ii ]f lo,;,o !r.. cJil :lr+ kl \sill ol "tlt Li '

Story et al. (1989), Vannien n:3-: L e j4 lra, ta-tlc'-or ' tlr cll Ei-l .9 ni4 -.lLill Ub ( q:;itt

*r;;;;rii i|,ru= lJi^ ; ,ia, euatr a!,j or+ ir "(- aflc e,,lia gi q.1," et al. (2000)

L.* ,ti* ar>-"- :1.:3r i:,X-ll -;"c p.:il s! B. bassialra JJjJ'u ALIJI ,b Ostrinia nubilalis

a+;l&iJl-..:.l 
":,-ll 

Jl 1l ;Ji=ll 4,:,+"- L#l J^ >i &r,* d't*3 .;t!)l JlJi:l {'*s*i; Jl 9t3-. t-
p' *+-1r."*: iGj d): cx !*ill $*11^,.3$. ee i-6rtll o-ra: -rsi eJl tr^ aild '*J=;l3:1 

'[ r '.. . i. i,, 1 i1 "ji\! , tt^i-l irl_r i ,lLill"r. Joilt il *Y .:l+Yl t53.:= ,=s l^ff )^to &j
Jrrlr u osJ-\€il - LiUsJ! (-jr-€' .o--- *- 

.ar.rt-lri,,Ur. Cl;r j,il! ai.^-)t {+ O! Riba & Marcandier (1984), Hu (1985) tl)

1l JIJ'jiYll+l"o q'r -$lr:r'.1;1; dr J.ill .JrtJ d ji:; rUlf llrr\ o-i;^$ll c;;SJiX ,ii1-S

pir]t.r. -1" .'*,J ,-i*f' Ot *t; al. 1r98i) -E-) il c r-e,=- y'l 
"fu:t 1r+ !$* :+=Yl Ol

ilr". q.; Grs alio 0i e,jtiilf c.r-,;ol;i3. a.+lrlf qiJ^Vl .pL-)l '.ild a+Jii Heliothis sss'osll

;6n- tiar dIlS :.; rl.:113 ll^lJl S rrrl i .* '_r,3I3 -lkt! rLill l:r I driil iJqjr d$jl i+"i

.Ellie & Maine (2001) 'OJLI+ll

;t3Yt.Lt-,3i .ltril
Il il:tJl -tt-,eY cl* flg)J L+$! JlSi cd\si.l, ll -LL-r)l Oi (l cJ:+) ,rr dtjjll *-xLi

-J'i Ol CF ,,3 C\rlll & f,lLt s10x2.6 3 "tQr3.2 4!+ 
l:rc 6\.apJl3 jjl -r**l-:.lu'
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#-.u*Jl .;, sp, L!$il| c,tiv 11{Ljrlj!_Etl tlJr3rlg J.illfJij {+ d 4ilirjl &lJlll o'+i*t'b J'-as.

y:, ArL-tr-tL,tl 6i il -u*';t 1,+t Jl .-r+ dl., 7 10x5 JA ilsul-tl-,rYl aJ '''l' *, jsj

-" *, JIJI Jl i1a-ur;r-tt-,!r+ ;J-rtL a+-i's:]l ail-:-3.t,s;l r^!l Jl.ill lJbls dtF.t- 4-1'"*

i,r ,t L-_rlt e.,u_f. Ot L,- )LLi ,clsl Ors 4+-i1$l +il.r--e r..rG dllr+: l.ji +rll ,fiJl el-ll
d,jo,', & I u r-, -tUlt ",u, qrii >e k -l-r+ll -:-.1+-e d;qJ'-3Jl :lr.i trF d 1-S ci$
ail zrrtj:ll r'ri-.u e . .FlJl!-,jl il-l 'tlA-JJi6i+j+ allYl '::rr fS'ill 0S'iJ 1.5 'LFlJl.t-il
C!! .rFYiit-rlf cl+$ "14 

t eirii.i r-i jls c!5-$: rltll :l;j-iJl 9'4rllrrL,lr:'r' 'l gs^r

F jii-tl Jr,,,< rJf+^"+Jl &L' ;j.:.; ,lrri .,J 0S^)r t-S &/t:+ ?10x3.9 Le+s ilsr)l 6Ur)
.Jtill ;ESJolLc

iXL-r t+L- -trjSl-t1-ri sf B. bassiana J.ill alll up :11 cj*:r+

eo,&lsJili+Ylrr' P-ao.tion culture-lESYl l--l
olo * 3.2 Rice seed -l-ll -u+
olo * 2.6 S".Uu"lu rss6 gLt^l-Jl J5q

10x5 tblJl JfuJl-, LLl5ll
Potato sucrose broth

l0 x2.26 2.5% Debis (Date extraci) ,lt'Jl !*iti!
l0 x 1.5 5o/o Date extracr j3l*Jl ga:ll

10 x 3.9 l2.5,o Date extract dlitJl {.'j"i$l

r.,lt;- all^,j-tiils^l a*,lJJ Ajlji- a-LL-tl*,Jl (sle '-till ,J+.=ll Lr-jAl O)31-s'o d+J+l t6l

r *rl "rY JEill+J durll rit g!-Sl ;3r cdlsl 4iF qi l-cil,.:Jl { d:Jlll ;l Yl {!l !'i'-ll a-=!ls^l
- 

:d-rt!=)^ll pl oU-:l d e-,;s \-r'"'oJ-ii*)tl3

4l cli*^-bl ,bl/-X610 x 1.6 j$Jq d^- Sunflower oil -i$i 4li^-J d ,-"' S{'} j d+j .1

+4g- Sl, Uliif itlf i5,,p .'' ^i JJ(+i ii- ;r^l b- J"HJI J"'3-1. Tween 80 i'Jsi-'e i:L
.dul Js,illd

'e.:L 93+ e!-ll r"e3L,ar cll utll d$l l*'+l c!3r.rj ic'-9*;- 6p Lll^ 9-l Soft kill oil c+j .2

U:t 52 .:'; rloiJl Jil ,ri:il e5g$-,1l,/ lJLL,."

pltij)i3.:+ +!_** $i,'!- ,''JjJl tlA LJli^J,Hli et pl Mineral oil o'r':" c{J
L3a 19 r+ +!*- Aill .li! Sesame oil a"^^"ll '"'l-,1

a,s, .:a JAill L,a-!J &l/tslOx 1.75 JS-H 4;lc' JLiJI ,!^-l i Kaolin d,S-rlSl ,-!-n""^

' . *lif g. i:* rr-r +43p .:rG:4g=l LiLi 4il g'u5j' i' r-9,1-li

.r,';*'"-ill dy3 -'J-:-rll LJ^ aj-, !1;14-l+*,+ JtiJlJoil- Talc powder dllllil caJ*
.,, i^ill .liil ,li<! a-r.(] u:rilLr,i ^=Jl cJ.,j,!r Pentonite oowder Cr!,#+ll e3:*

,ff J J.

a

.4

.5

.6

.7

I.2rJ""ll drt*"3-;J'ill'r'';

g- oljjJL cr. L--j* e',;"*l r-+ Q3}Jl Or41ji iJ+]lt ,jt*';tiJ *1-!; i'"; cr"+

L,o' * 3rir"vr, aslliu* q- 4+J," .-l;i ry'crJ&L 
( dii! alxu' ,J d,rtJl aitr',"

*.:i 4S1is, +. dq ugu /qr-.,{ q*?'u.i ji:-r..s+ 
"t**l dl -;+]' o,' tJ*"1 F

e, +Jf +-,rs-l *+l O"-.i" dJ- OJS+ 6Uf ':rS '$ octi'-ll "fti:t - c:-'r k'-r t+ di'iJi'll

o*r. t aj,:L*ll J*; F*'f*,-rf' ,ilo i4,l*, c$-6; &)\3 cJirr'l ' lJnYl j.,r5il el-',p'l

oliiJl 0s" Le*y e "*S "i' 
drt .JJ ':\!jl lt .Jr* dr*- JJ.d+i qrt,i ir^J 7l+ 25 i":l>

Hunter-Fujita et al. .t ru G, *rr$ r* ffiS,ff1$lj;;.f#;
{'F+Ul PeIJI glo a"b 4l+'



.r++ll .... ,/,l1iill otiY lJJs" i-11.r! * efJ tri&b*ll

J^25 J J-Li^ oL & 50 a-AL;tJ lj!i. cll-c r*, &)-i gl dl='.JC'L)\..:+ crl-lJCl :+:". '1

. Buffer saline Phosphate t"#u--d caJli LLI-
d-.lr.lle-,-,1 J i ,J$ll eL+!l 6,. "r-Iiill o$ uH, iC--tJl ,-Fl-! d).;,,' jrlJt 6--r '2

WattmanNo.1.e$-i r3-r d)Er.-r dli t+
:J*-t: 361 a;!^e +Jo c+-*i rc;-l-jl cj^nl: dJlJl ril d+- Ctill rC.*Xti diJl di .3

..ffg. Jl:c ir.lJ Ai$r / i-,ur 3000 a.c.rr,' clsi,f-,;Sf Ul -jk+
c+-r+I: du--f GJlr d J-. .1. f O r JH^ oL & 20 4+Jl ' tl' -lJ ?l-,lt &i: dI'll ril '4
jiJr rlTai ,;;:t -.t-;.:-lj i-lsr 7 5-.r:r 5000 ac;,*r tT g-i:- tS!* i&

..rr:lrll crf-+,+ rf;ldl p.1l"t i-r'Jl cr'l:1,1

i.c ,*t lL+iiYtL;l^c cr-r;oir;u*,ri.gJr.,JJL-L 19 , -.$i^ 'L tJ-^ 29 a51l' '+ 
' i '5

.6.r-13 i.cl*,;ul3 ii,'ir 6-19 6000

ca-.pi ,tli-,-d ie;lr j:J-- d* 5 'tL "L cj^ 25 L&l '* 'air dul .J'al,.q :*l '6

*g1,2p- -.r:+ ", *-,; O:rcJ). rr,- r;+ll ;rr4tt g-ptt+ e$-rl $ rt-+'^tt

.-tii:UilL.r-l-Udl erUr'.";l e + g:ll r-r:-r!U

ehii-ld,ilJl C*^-:ff i!-lg: SfJl *r-l-i$Yl ,C+.lU y*ja+Lc L+J+lr cJ-rl=^tt ::t '7

^S e"*H' .Jr:r+r 6.=; ,e-iir 1g"" ca-r'l .oi-rous;r+ +-i ':lr"'itsLei!1 aila
.:h+ /+-lCle-'-"1= +t

ailJ rJ-j r.pJJ+ fuL,.---;,FJl ctU+ C':-:f d-l-isiyf J{+ tl 'J-"1- Jl t;''ss r-*a

tJS. (S) +ilfrr"ff fL,,-*\tlJ (V) cr-l-l+il| c!t-i,"+ (6)6JJ--J| e+t dJ*- d Entomopoxviridae

g;nJJCILU+^* cr;"sl t-* {OOOO,JI r-iEl1 .f-r,fsl)t J'63 ll J++Si 6ii i'rl;j ':ica;-r 5000

0i.}s; &r5lll -l,J-,; cJSfl4+rt;# cg!-r-Brick-like form ot+lli5-*tt ds'i.J' CY'*

LlJJtll O-l:ill gi cJ-=5Xr JL, JLi= ;*-lilo L+^-, it+rt'-J'J'? ::;'3t
*f-rrSff, u+rCl yl-r.ln o!,1ll ot*'3Jds L"A cl1-r3-.;4till Li'UP*9.r d+- d+ls' Cerambycidae

.Batocera lincolata s Tetropium cinnomopterum '*Al "!' 
i d!' ar!-Jl

a, .'.1. :: : ,

ag i$l ;.!++t

(Fl ,J"i! crtiJCl) .r-r:+l! ai''-)ti'+Jir aiJjll ot'*l 6:> i5 tJS-

445
r"lPc A"bi'l+'



dr\iijl 6tiY i.r.rsio 3;l:i g.ti,; g;i il$,.irts J"3t! ilii ilg t*Ja.-tl &l.jdl Uatl.:,1"9 Jas

'sr>tJ 
ait\b F+.,":*uJr;.*.- ,4!;:@y $:

(x3$000 r.* ag; a-fJt ib. r e \*.

;,iitrlt ;u-rYt3 (V) rr:_*dr r^.-"e ,f6l .F(:
(x5000 *-tlraiy lsy

.liill6.lo SLLI Ot3.; tSn Oryctes like-virus U,IJJS t.t4r6''iiJ iF .2

yc ,sol;ci i *rl. dr xl Orycts elegans di+ifll g::jt -,rl-i- &tr-,1*..t^ irt ^ a!-ll 13 C!^1

f+- J$ J$f-r, r l+ll ,'' -i 4-{JiL et;+ el :r+b: q.;:ll .lt Wg}-, QSF elr' dilii tJ'+t
. ilr*fr d,-:^-r.gJ+.ila.t u+*1 Jr OCI Jr+ t-.p=ij #lr qili,j' d:l- Jl kS Airl rJr-.l-r..AJt

v;S: d;l J-.=*1.J^ ,JSilf J*r*[ .,ct!-Jl el.rill4i*^]l 6tEJCl .:..-*J +JcU* dJrc +J+i
d.r-i+ .t *rt. o1-'! aiJ,.,-Jr"ll ,r:ft,;,-!iJ-1&g O*.J !i^Ji r'r' -i i.+l- g13;4tte '"'' '^j gl5'rll

_jA c"r,_l_l# 
l riiiJ d,ic d c1;it crill Hunt.r-Fujita et al. (1998) 4Jt c'^s:-,lJ d-r15-.,gll oia

:+l*lll O:_.rill Ji dbi'ill 6L

Je+-Jl+ -JcJ*-.illi-rLe el-r-+l t+ .1-:* l1 r+ &l-!iill.,lc ur3Jbrill + a-rdl edtji '3JFsl
c.l+$ Lawrence (2000) or+-l L 1." S-lLi^ sjca Oryctes -like virus c..r:.1+Sl *LJ*=.;'l:irSlyl

F Orrr' ,u,*lJl'r*-it: r-s irr-U:^ €-** ds,i iiii k'i+ g$ '"r- *r3rsJl nt^,'"r t,.s Wi
,-}+rii,Jjc Jti- i:,.X-:.rb cr-l;oll JFri'1J,+i+-.(9: 8 .1S,: !+::Cl A^J,+ gil.r LJ3jI- LJS'I

U13 di-Jl L:l 
'-:,-r C"i ..1- 6:-=13,rJc rp-;r. .:tr* i. o^+-.--il l<Y qtrr .91;Jl os;;r rJ:Y

sr:Y &rSL i;1.:1 g*U-;r (}Ji51];it: J$+ /tlJta^!L{^ll (.Jb* # "-.JJl 
'\^tll lra Jt'i:-l

.(200 I'qe;;xJl gJt-'' r"--')'J*irll

erj C $r,nf dt:..:l- c!1-1ii-- dj^ L4lf i L:r"tlJll3 l+Jf$l3 dr'qJtiSl cF rgli 4cJ^+' db .e

ij+' ,i d.r'i s ,:.+= rgi i.u-a'i-;oTi ;;r!i3i crl il .-:!$"e el-l+.l ;,- Ct-J'{ #'-6'll ,,\('Lll-1 l+-*ri;
?. \i'

otj,+id$J i-lJCl f "+ (5le flJJi r_*_l cji^ kJ.rtoF: &lsl ; c*"jr *l3-)$ al:L:^ ri+iill

.jI+Jl dJ5i i=sll J+$ O.t+JlL,lS d eL:;1gli5i r_n: JIA-il;l4t$ll rJp Llj.Ylj fill

tj$illc/+sl

-pL". ,.,1 ,1ojll i*C^ll el d.:ll;-. Ommatissus lybicus Bergevin li+i:llc,r"b-f ; "i'-: :-j
cllis 6lJ3!f _,,fji*f arl,"^ ari_ tull.;JL,e'.ll aLtSl slJ,.!=lJJ,.tbJCl p,aL-3.1 ol-'1,1 r.l a;:t;!l
(.5lcJtillJa-.ljYl C-+, Lej9eil 6J1-,.-rlli{r-L-j^li'+:\:i5Ai'*1"'c6jrr jtj\aFtrl'i
; crt-f$1,-,r,..i Li . ,JFl q*S$, C5:ll lrill^c *l' i- i-:lt-r i+*j$l Jr'i3ll dJi'J gadl
i.*V' ub dli Jl til.;Yl+ . .4Jl g;,": Llitr ubJill j-io i+"'ii a.-Fl A1-d,*.s a+ Cl trF

.(19S5) dr-,,-ll :,e ,11b72'1J$l) .$s a-:^ E!-l: Eti:Yl or a$ kie giiJ;q!:'ll
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fJj++li ,... d d$ilt d$I al.ls. iJtr! c.uj e;Jil Lar!-.jrtj jnll {lilj 4j:g e.s -ic5l! &tJFll f**, *

:x$.
.. w'a /*

;, .*,,

'#l .n

d'h.$d

J---) -' gJJ--. F.-,;,.,,... r. . .iit,r .,,, _

qay13l000 ' Y -- 
(;-* 70oo J,r$l)

!_,,:l,5-s Chamaerops humiti#.il ,J[rj,rl" t$lSaj* Fieber 9;;,iJl o]a cjr,..aj rl^ ej-ll

J-oill d+;j g,,,l-ry;.f'-: 1935 i-t- Bergevin +ol tlil; .Omatissuss binotatus f ig$" d{s '"!-
,j^_., ril:. Ut- 4+lc. ,-iJH^ll a*Yl :FJ . Cniiiraiisus biitotaus l1'bicus 4+lc lllll 5-. Le!
;;r.:isll'X.l o+tttfYt uAI Wilson & Asche (1989) cJ+ cl^ 1:"t<$l *ll J.ill LLij u,,1+3:

dJ. dJJ^ 19> g:Jl -+*+lJlai-l ,;r.o^:2003 ,""*&ll o:;J l- ig.lJj & Ommatisus lybicus

*1 L-)^Jl ,J;'+ Lil;ln;l Yl 6it-JiEa d"" 'Jt$ c.r- \: l* C.LislJ*il '-'-i LI.ri,jIi"ltrll e-ujll
:q*l.S.l i-l^ cljY u;"cl d#l d+- J k+]'

I &L,Jii.ell r

ro-*-jr rj t ,"ar r*!i i+ e^ ou-; -x;iarq.J-i$ ,gi!"#{tr;.i[t}S-'
Jp,i,4+l+:1 .,,-J- J{-i 4-.'J.ci $c s=#jl cj++ll *lJU JJ+!,rl- Li^ rlii a-b-)^ sJ""i-l3
t,.'J i-sJl dil*JiLll ir- df J .iU-;,; s-r .r.J-$J J6J d)i ;J+lI .l-! 6$ts lJ rrrl;j:
i$i 4-"ij A--lEIl 1r'jjYl LF+r d$.Jl {.!+lr-i .,, 11 C) 6+lc 1t;i Q-:,*,; q:l--iiYl dlis)l 

94
dl;i-iil cJ,"LrJ:6:,1,-: oq-,,r=J.J"-'ii"S 6J",X=lt ojl drl=- rI3 (niJgway & Kinzer i1974)) i-i=Yl

.(i953) J+Jl .:+' Js dr Let:Jl ,J

e+:dl: di+ijjl cr!::6;,.i,-: s!:-n'4' , rr:t i:Jtc 6Jri gJl :-1i-3;el Ol dlji]ll c''":ji
i_.1*5.^a-: i**Jrjl *r* s* t{-ls"J fj]l Js^xlli+l=iJl c-.siil'*Sx^t: k&y 4li.J ta:cL ,la,lc

i.r,!-rr q-,,i* 3.78t26.3 i$*s -*ll .:.) ,a=Yi 6:Ci -,-rHl ;1 g:lril! fr+ 1^S "(10 JSi1;''r.

,Jl :-l a-iJC illillcl),ai*YlJ Lr*'t-r:tyt ;et 3sll ;1 ,',\r- ",ill r.ill^-).^ll ;.j .a-cL 24 J)i
,dil -,l.rtll ..rt .+-l S (RiOgway & Kinzer (1974)) 4J;-Y l- lr-AJ ,J"^'ll# k-.S g^ tltj
I'frlf ;;l -.rr!Jl ,'l\el,,jC 

"- 
Heliothis spp ;-;"i- LFi+ LJ^ yo52 's\\*'-+;Jt :-) d-eYl

O* ' sll $ JJiill cr!:r iJr..i=l Lrii^Jl q*lrJl JlJtYl c.rl :+-l cl.,liJl,r . ;:;=ll Lc4) A%9A
11-3^ JlJ,LYl ora .$c eb-,r:Jl4+ jtj.ri gill g,;+.ll c!*ill :-,14+JillJl r*,ii!*la g,^ r'ol-ill

.(At-aUUasi, 198?);$JIocls'rll clrlJl ,J L6^ I-;j:.e:-eJ dt -rAti$$lsJ^i

O* Jr"ii.ril W*y caudal filaments 4J,, "tJl 
I -.,:'lli$lilt U,,q-rJl O!-r-n;t t*1i :+:6

:*i c.,l-i; c!! i)^#IJSX A-atc 
-r.1S1 

cr:S Al-Abbasi, (19SS) i,r-,131-.:r 4j^tll J$'rr't+ll lbdiLjl

* *l 1;3: grj,r \Fillr i+s+l.ls"dl s'-'3i,-ll oxii*i crr-l d slrill 
:ff*Tr", _;Sl
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JJ+iJ|.... C[i.iJI d{!J it"tsi" i1t.t1 eaJl brl'.ielJ J.3ll ilii fu# se {Ui'll &lCl o4+l"jiJ 'lles

. 12003 u-"-'tr ;J+Jr ,,rl.1: a-l* r4*r:gt rr;3i;ir ui a3'2 t1i01 gll 'i3

&sLerll

Coccinella septempunctata L"hii i'+-Jl 33 $Jt jrli

Coccinella undecimpunctata L'4!ii iJ^le 6s!l 3i3

6*t+ c!r+r tJ rs,qiL3 ;t 4:3 Jlii ;!l Jg '*r:ff JSi .=5 ir,c-t'll JJrA *Liltr d'rA}i

. ;+nlr 
"iJslt 

,,,-i ellls3 dull ud.*+l r4ill a*i.ill',". ,f#: b, Y,4,q-r ft't! tl"
6J*,Le$l&U! gl;toUi.g-*J Sr 'a-'frtff 

i--4bt d*iill:Jl+^l'i.J'kJg-l -'i t-4n-a;;,l-\ Jr

.(Gordon, 19g5) gJi;lJ"'L"^ +1+J!gi"Jl6J-'i'+ cr$l-ull 6l-,r-ri t-Jo 1( '+J e;3

cJl r.+.r;lji; ta*,13.r ij.l rl, .i1$1,.t'i-+i+U-yia--lrs^fr d-l:t O* )+'ll -,al t1-ttr 'u:
i tr . rr ri*-r- ..,..vr,-.,1 .iltr .rJl ,iJ r'*-Li-;*^lL;r-r'!li ili<ll d^i:'FjW"ESd'i+i.'U++u I rs r

.ffi *| JtJ e.n r-ll i++ll ,.t' ks1llt 1r_4!t o.:r -.,t5131#-! d+- -r=i qr'Jl d.lLtrJlr

t-ttl J-i- .9:-=)l gi ', ;Jl q'-ia-!J,"--J,*ltll d)-tYl rtl Zaki& Farag (i999) JJl tii
Aphis gosspi; ,.tl"6ll .l- OtS- {-},o'5' i:' S (,.1^;;.'ir JS/'ulJ U/'Jii^) A''''* g'vn4scimpunctata

.%99.79 iu',u'

C*Jl r+ d+ et - d+Jl LJalJl ;J.l-= oul!: *l+;F u,,Jj.i"S J.+Jt *fl .*"!c.i.tJl+*,
;5i L*tr_rJl crL"r*r-qr ei,,-iii .+ll *1 ..lHl+ ul c:..,J,s.bi 4+J$J|J 4Jltll Eil.L)^ 9t Y! .(1963)

.r.^!l ,e. Or' eii,1l+ d+..r- i-,Jii^ll cr!.rCl :.:c c]':''o & s, 'ij.15;-.13''-; la*rlc qgi'53 il

* -;U' ..:1-r:FI :.Le L!.l.'^ & L"+ .b .-2+ cj)ri L:r= 3-68x26.6 Jt tJ..j llii J'r'e

.iuiuZ+ cDr: q-;r' 3.29*2A.6-tii A-r-,ll ,fl +FJl ,.#id!,J$

Anysitsagilis (Banks) pTl O,,'Jli'll drJl

.:b-i+ 1.'-l+.Acl-lrll 4$s/+-,rr++11 l:r+ cslrl *.r:6tJl i$-Yl cJ+ cl^ #t Cr ttst.tir 'f*
,^=Vr ," tritl$ ,"ilrr' .i+.:rr'r-r.rr;;i- c,!:d g"-di.s tCl ]rtj.ry tj:l '+-r
i-,,5.tr"iilr pJJl'3i Wfrirfigig LJI^IL ;l-a-.!l o-*i ,"f .,^.,.r- lls J^.Yl CJq s-^" dllSl,

.(Lang, 1940) ii,ul*i.,," l^+ 1*J'r=. rJ dl cf-!t d-r;>!'*Jl4"nlJrJl4jsJFl

tlUS .;.i ,",1 . -r, .Jlii j-i, i i. i',o rio OIS d+iIl dlt*i -lt Ur,JiLll t"+l -,r-.+h,.!1 Ol

;,, ,-L:1t C *lJi .s-!,J J-, r *9oJl 
,",t1: d'*.JI irr;ill i$l-Yl s', JL*;.r le,.i d-ii' :b +l a;sc>
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;,p ).G.e .e.:t;i ,r$ ,.,;tri sc L1; *;i;1! .prs':Yr+ o:l:ci 1$ clli r+ {;J'stdt L'}'J'll L;l

John et al. o:+-l L 4- el:iili o-r-r .liiis.,-ll3t +**,J{-":ir *Al+iI:t':oi "' 
l;-'l )ii dlli

1t+l Cl JS..i* t*:-uUi i.V, *, +*ff *ft l - agilis '-.'"-':i'ii .'*:J! ts+-S a5*i-'p $p(1976)

"1)r: 
a,ur;i ui,:l-lslt ,f, .rrs i- .p ,*ri *;i+, '."*, du+ (aj*Jl d dr+l*+ Lr"JiLll

g!.-b,i:s+JOL.+J{*,*^;;i>:,,,,'ll'dttJ-rl J-iCiJA'i{+o:17i1 i'r'i':lti r(*i' ;' -ii^

J o'f- -rri 
j>. 6rr;:l ,Iqg.o.'i,,,rl,it 

' 
t';'t P Ln=i 6trr)l '*li*11 c.u*Jl

i-; q^-a+5 ..l Je.i, -'rii1.l;i 'l' r:-rl $i,*4+^-Jl ..;g' :l '?r- ,6 U+ '':' elli :a os:+

-t"i cJ5lr ;" $l dFll tral a;:ull ;'lEsll d-ds Llc

i.=,itJrJt 4jSF .316 (1 1 clS.-1 Ji+rill iyl-.-rr g!-.r-n a- 1i*;-,1s CHt .r^ 1y't h-o,p' L+l

a.*+-ill rts d 
",1,i-sYr 

.];-lit qu:rq ,* "* 
t*l 4s^"3 ci'- S-J L crlt-p i! .a'-Jr^Jl

5.6x2L13&ilsu,r&Jl J+rl-isld* li.1'!:Jl'r!-l'r'r'rcalJ! dliill s-;L$i3^bli'iLr;x

;ilirit;"' ilt+ *r:;;r!.;5 ol J; ; ai. (1e76) ;S5 '::"-11 l:r sfJ 'i'ou24l\:-t-

e 
. *-Jt ,rl ' r +r1 J. .t-,;J i- .tt* 

"+i 
-,rlr+ cr !*lt iiJ"lt diL .,Ic tst'-'J *ra-r '"'+-r'&

.o-JJrJl A3., 
.!)$-l+ a-i5i^11 'JlJt) 4J*lJiiYlieuSll LiEiiJ

J.t*, J:)lA+')$! cj3Yl g-l-pri Jlijj 4i"Gil ui"Jii"ll ls c;<:, '-'1? ' is:l! c-rtL=)Jl 1*-9

ur,$ a+lq f 1,^l-! i,1.* J{- ' ; iil rrp ; i!: "i,r+J ','1"' !^'E ri lla, ';t311 t5:-#1 -'r:tlt

l*' *-,} :*,.u. ;;; oJr ^rrul 
o-rtreit.i drYl Jr.Lll c'L-.r,r ,.':#-r r'*it ':i*+ll 

'+:+
iL/lo5a dl.= Jilt ,rUr&!-r:=:l:ci..pti-.rl+'i^"i JIA rii

/?-0CI3 s-""&ll) q';c a*l;$l s\-!t\ lnt',li5 cgiils (Banks) #1: ct}.$Id-dl '
lysJl :'6*Yl d+ Cry r\ e J # 4i+j.*3 e".J+-rlt u,rr!:l i \,j': Lj,b# tJ" g;ts diH' dJtr C
. dll) Oligosita,J"l +It qri" ojq,Fl/l o-*Ut G-j-:tt d-=i^/JJ'*,-rll .+ CI- Y

.(2002...t-:Fl:

iJtr Cr* dr)i.Li-il Lj,.F.Xli cJa.+*llG. Viggiani,JLtJ)l Cll-ill Jt-Jl rle:
Pseudttligosita C-Yt o[-tcl3 4i*''J +- t_t.'ro .:i-iXr.tt lU OL rJl Trichogrammatidae

6y* ."\ a-i ,r^ll i-ra:a i-iL;t Jr6+ *iF*tt t:rll it JS.\ JJr+ ja \^ j babylonica n.sp.
a.,.^l* tl-d'U>E clLrl rir -l-r1.- ll -l+gl ,Ha; et al. (2003) u+Jl=ll a=!K^ll dt+^; pUt

Barrion et al. (i9t91, Flor et cil+Jl &ljlii3 6lJJ)\ qI jUE Li:eir+ .r-lc' t*tit^r, a-iJJ"* Oligositav
.al. (2000)

+'l *Jr .... si di6.ili or;v I'r' o'ii''13 J'ar

449



.frr+Jl "... +..lS.tt *tlY {J"ts*;;t'lt e;J t$rL,JstJ J,nJl iJIi {+J # fuJ+ll Li"lJdl c+*r*bs:i*1

qJiLilt !i,,'1., g-l,.,,Jnlt '.ttJl
,r-u/,j-j ,JJ6; J)\3 &ils JrYt . ,*ij-;"" j)3 LJ+jlt JL,ii ,-!. djlJ^l' :at* (-'h1i

-::+l.sj,+ $J J+^sJi /*-:Ult sJJ"3i-J JJiSi/cj:Yl ,:rr:S: #J** cps rg-FYl: -r"y;r;l;j=
g--Y r.iJ "Jtr.iYt *Jc, cjS:lt t}l+;l; !&-: U;::+ r3's3 LJta, caLi-9Yt o:-a ci)i diiti^ll *li]L
;-./l (9t;ri j1.!6.+. Oligositasp. i-,-glt cjilJ^l s*dl ',.+-# <j*l.).:.t-rc g2ryion et at- (1989)

d)-.. ariljlt-e ,g[;i7,;t*,i.3 gpj*/;lii cDu J:Yt t;41 ;r':rJi Ljijl;*lt t.:-el ,-,rt ,++]ilt *-e
. :,1sl/"i:Vf r-r;*,r'i5: J"'3+*/diii

rJ- l-J $ dll+ jo5;J,-l'all ,,:++ gj-llr +#lJ eli,ill sL-A U"LJlt ; )':':' '-t'# ,J&J" s-aij
r-rl Viggiani (19?1) =fi :',. ll l- .r* ,l;i .!r.:ll sr l+*F iFa rte# ,#-c d;I':ilL "'-,-;:Jt 1j:it
6f ;f irg^ oi:Ul u,-^-:ill dr^ i-,l. b i+-r: ki lt ltiYt 9o'a 6*:d Trichogrammatidae i-bl'll

,!ii Cicadellidae i$tJl irrtJl 1lj!l ,;+* +*.-4J Oligosita spp. cliH^lt

;o/o1? C!i-L aJ*- q# , o/s22 r3r-t d-ur6 .f*il ,J9+ll ,-,j+ *Jc clHtf ' -o''ri gl g'rUlll q''-;3i
.4-lJ$l ii!;." C^;.,r;rJl j;..Jt ,.lr+l *lc

cJ''l'll Cls '''','llJ U'b#ll g;f i.,5" fL
ilj};ll ,.p ra:S cD[: Cr,Jt"*+11 .:t+*l-y,5-lll ,*s 4+I1,,c;J$ (12 dS*) diil"i^ll diljl '-'-$lii
Ot!=! f.-S .g!,ll elJl LJd aiJ..-l ,-Jr ki_F L,je X;i ,a.- All 

"lill #t ,.ji" Ljb"\,lt ,Jc
d+iill u,,Ljr;--,pt'* a-agr .;'" eE )Jldr f"JlS ,LJ+#il k ;J cj)i.i ;+-p dliti^ll &UJ 1Si-
ufult e+*,tr ,./ LajJ+ pn & ej;Jl lu ,r, Lt ++lt e';j ilI jJx ) Ul !) L-Fl Cl* dJs

Of Virfu (200i) r*, riJ ri..a-9lf 4; r-J:.i.r; '.i..ll urarq Up" ;3*,1iJt tFl J! !-9*-54^'Jill

Dalbulus irUi ,3trri jLir ,Jr.,J+ ,,Jc e.tlX $c, a-lil* 45Jt g* Anagrus breviphragma diit':^ll

.o3+lt e;-lr cFlr k$! J-9S. .,-,ll madis

eiqLe i.-=.ri.i creL+ j:i-+Jr r-+,-+ -uc dijijll crq::;J.i's r"b# dijti^ll ir1..-l 3:c +sJL ol

# j: ;,^lt ej+Jl LJ. eL-f OF j-!ll c-.;r;Jl :ic i-rol.rj.rll i;i"#;JF:i,i ;l g* tilL- aSj^:' !-,r:H
;'Oi$tl^ C #l g*l-r3rJl ; !.i,-r U+ 5JF.! r.tl Guglielmino et al. (lgg7) JSi tii ,e-lL+lt A+*ill
4i.tt^J 

"i1+Ji 
e*.ff qf iJi.lsjl t-iE!a';; €$l 6,^'1'll g!il:6.:.3p.llai}'r^jt e, L'..:i3^ e

iriljl J*+-,Sjyf ,Jr*. O^^4J f$t qFirill JJdl ,rlr !:Hli-ij^ts^Jlai1';^ll oa1a.:^-.ii.:Uc

JitJ^ll{ qq .9tsl1 4.il- i.:# :13 cJS.l

(2003 rr-^,f,ll) P seudoligos ita Babyloncia

Pseudoligosita Babyloncra. cjil-i'.ll r,!i :tZ iiS;
(2003 ,',.*..ill) u"LJ$l tr$un* ;r' d*I ry'-r
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#::++ti ."". # J*-itti:'tiV iJ.otsi. ist'rl 6.U;1 bJ lli.eieb J.itl i'li'i e+* + fu.,'Jl &lCl u4:'i-iig ';l4l

a-*=. k^_e ib,till ' li*ll -i_l:All Ji--i rJ* i+ult nS"i 4+JEJ i$  -rS tjlr dJil q,- ,,rJl-,

l:.c13 ,-6+ Lll+itll t.:a gt.glib^ll-r ii* ortrr: .Jl', L;$ i3 rlsill e;*J.kl aJ'+tll olroYi

4Jr-:!t cit*i LJJ+ g-9t-.:lL'\+ILJ l+J4\1; 4:#-J 3+:c r-a;vils^ i+-+l-l !,ej=j! 4-=-ilSJ! rJk" i
.ii$iJl!L.\fl

oligonychus afras iafic us ".f;ill ajgr
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Abstract
This study depends on lPM-components, which include the survey, identification and

categorizationof date palm pests u""ording to their importance and the population dynamics of

the rnost important on". Suru"y of parasites, predators and pathogens inhibited date palm niche'

Different control methods ancl iniecticides with special focus on injection techniques, were

tsted. This investigation, which lasted from 2000 to 2003, reached to the following screntific

facts of which most are new for lraq: 1) langhorne stem borers (LFIB) (Jebuseae

hammerschmidti\, stalk borers (sB) (oryctes elegans\ and Dubas bugs (DB) (Owmatissus

Iybicus) were the most destructive and important pests of date palm in the DP cultivation areas

inlraq,'2)new record of entornopathogenic nematodes Steinernema sp. were isolated frorn LHB

and te;ted against 15 different insects. This nematodes were injected into the date palm top by

using local riounted machine, 3) identification of 25 mite families which contain 3l genera' The

fami'iies are rhree phytophagous 11 predacious, 3 parasitic, 5 fungivorous and 3 saprophytic"

The most active mite which Lelongs io Diplogynidae was reared and tested against borers in the

laboratory' 4) new record of parasltic dipiera iMegasilio sp-) from the adults of LHB and some

biological observation have been done, 5; re-isolation, purification and culturing of Beauveria

bassianadisappeared since 1980. Testing some culturei and substrates in order to find out the

suitable formulation, 6) isolation of two pathogenic viruses from stem and stalk borers, Oryctes-

like virus from Oryites elegans and Poxivirid virus from Jebuseae hammersckmidti' 7\

determination of the life tablei age-specific fecundity, degree-days (Heat units), and population

dlmamics of Dubas bugs and GhoUar mite (Oitgonychrc afrasiaticw), B) survey of parasites'

piedators and parh6geni of Dubas bugs and Gho6ar mites, and 9) evaluation of different controt

methods for date pilm pests and desi-igning a new drilling-injecting apparatus suitatrle for date

palm orchards.

Keyrvords : Datepalm pests, lr*sgpated pest management, Iraq
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