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.6J$l go,ilt iri: oti; Aa..it(r .J,Jrt(l!t
Galleria mellonellu (L.) (Lepidoptera : Pyralidae)

**g.9tr 
ll"rtrll ;. *gtc-lt 

,,letr o;at.1

,n;.Itt
, Bacillus thuringensis t-ry(ll g;+,!t ).ar,"-Jtt rr$l aJ)LJl atU6 6p;.",lJdr c.q,*!

rr.-",i.tl iJJ, ,J aFt g".i.Jr irlr orljl JrJr ou't iJ Match lr dir,J ,Avauntl50sc r*,
'2007 gu rt;jt

Jill ,, .rJr<Jt g-lt !r.1rl i,a-lt otilr 0, IJFI 1.,_j<Jt ot :,-1ej"Slr drt.)l+rlr e,ui c4r!

Avaunt .t....,rr i--letr. (rt Jt dit -lt cr)ljt tct ,Bacillus thuringensis qJ;<Jl eI,- dJ.t J.ii

ir-) lrrul Liy't JrJ,tr Or )r t{.a iri}Jt ,r},>tl %100 # c-.- rl Uy(lr *, a;*1 -Li}r $rhr1
d cJJLr.ul;.llt gr(ilt 4L, OrJ drll ii)LrJr d,irr Jlllq tuJ\i,. fr ro,.r-.r dJ+l (eur Jl etJl
a.rlt J){, i,, rl.r5b fi djl 61t'rJr .,.ar':-lr J r.rfJtt rr;(1r ;t>l- -fL, I q} L t"*U* r, Joolt ii"-,r

.rij$itr ulr ,rplr i! %100;F, orr,) 4,,jjr
ir...bX $j,r rl/,)r ea J %100 # &u't j riruf Match r,Jl (rE4 iJ,.rdr sijr r-t

,l-rilj r #rt :, ult ,:-.ut c"er J1)t oy.il ii-ilt ,rltr r!'Ur!r ,yr! of Ut-tr o.in rti; or tr 'r.,e

l& orj 4F,l".r Jol L/il C,f, a;ttr urtr 1r],)r ,J fua''., clrb,itt !di{ d,ult i,, ;,pit, ?!-J,r %100

,tr--bXl %100 rlJ c"rr"" - <r#,, t;;)t+,t) t+,i& tr;(Jr r.t r,- L.r .ay-rlt 4la.c .rr1 9,rr olr
.tyr prir ul''(i -L.r J.i, cJoJJl irrl !*.p O\' j.ilr Or 11 re.a 4.rJl

i,..rilt
( &.r-.:,Ir 

'Jt 
re.|lt c,U1r dr. r4 \aJl'J Uylt Jrlr JiJt aarrt d, J...i,t ,P W Oq

LJUJi Ft-i d, *ei'.t i{,IJl i,-rr€J'Jl ctri'lt ;y Galleria mellonella L, a fJt ee.:Jr irJ! *rr.,

StiJJt ,-.,. 1r1 g.,:Jt J, ,:rt!/r 6jri;r .q221 ityJt dr.J"-tr # ur, il,!r Cdr +',et g*Jr ,rrrlr
.ilQl4t 41i!t;PlJ J,TJr 06Cr t6l Ji*t L"j-f Jer, d,, t#., (iu,r i.e r.,rJft lhlr arjrlt
. r,ra:Jt J-J li)lr *, d crrirr l!J . ii,riajt !)Llt guij ,Lr.r,t u)L*t e,i,!.a;i L-,u-Jr oJct

4 qt!'',,jq r-{ JJ-rr 6rl-4 # z.Jr 1976 iDr cl4 rrk}r :++r c-*.a ul .111 girtrr ).*t 4 *-A
osy.. E i,. rft Jl Jij:J ,1Jt o.ia cd1t1 ,118y 1974 ltr J q6-ylr rJi:lr e9lrl .j tlrr ol,)4..

.q21; 1984 pu.1r3:

ii&-d! ,:rrJt--lrlr !+ti qijl r,."Jjrj i.$r i{rr.s.!t cr\i.jt i/ dtJ.it J is1*r g".:Jr irlr ,ul

rJ-e QrJ-i !)ELr a.r.el al.i i,tj .(6) i,ir{ajr qyrl jlrl) ir-.:Jt drtjll'Jt elj.is., t jrrdt d e.-Jt #:,
Jr..jjr JrlcJirSfu'r",, ltrlt.lnilrc,i.dtll i,,iA,:.lt *rttJ%26.5-21.3eFtJ.l.}t
c.11r.u 1t Ar*hlt J r$t, orJ), rJ*A o.L;a{ u &ui if .rir .}r ;pr, Jrujl 6f ,!.et;[."elr 6B19

.,.!t7,Jt,str4 - 11.L1, 1-,. -:rlrllIJ' '
.litJ.Jr,I-rj-rrrrjJr r)rjJ-lr-lJ eliil3 c &rrjr rrr"r. ..
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i.ot)rl &Jn+tJ !/sJr ir.Jrj' ljll C6J

Acetic acid.!.a J_".l' # rJ a*.Jr rir;b, i;l!*n*r .:r.r*lr .-J" aJq.-fr .:Uf-l ip .<S) *.fs
, Sulfer, Paradichlorobenzene . Phostoxin, Ethyl bromide. Catcium cyanide,

ft! Jp'!! J 1t 6r:.}t oJ,r i,rJ(l i...l;,. #lJ{,f C,r,Jl J! q}-Ut a,. {.ult .?, e!.iJ .Formic acid
(:Jl.t..-ll cJ...rt rij .!iJ!.5J1 (:'u*ll J'e,n..l a,. J'.,lt Jt qlt 6f\ rlrt l l+r""rijr ;r.l(lt #1-J
qJJt Bacillus d;+r ilr JJ., dr t;#'Lrytr(..r iJr..alt ,{J"L}l crill arJ<. d e".t, J6,ir i.rr*t
Bacillus tU( rJt"*..t, 19; a:rraj Bugdatror sr1tJ .116; ,:rrr,:*Ll +a;Ir 4ruJr;,. r,.4 pr ra
rjp t \iJl lj.lt dJLJ! d,, J., c.o- a.,r(r g*:,lt ar.rr iJ.r., "d.,!t*,,! thuringeasrs @erliner)
d,J : ,{$l c.lu-Jt irr 113; r:rej Doerr .r.fr.9 ,,.|..^rl1 d li Cifl ,rt, c.!i irrfl rty iru €rr,ri.

d-Jl €JtJ'rl i,.16 J $Jti c,rrrt iirJJ<Jl gt+.tl Jt;r"Pt J*Jr cJrrrr.. tr Oxadiazines &.f*
c 0.111(,,11 laJ--;arjr J..i.-ijt e,,.r* d, /+Jqqsll dru.lt Ulri, ir.-4 a,)ri, ,rq+.jt iri.}f r..:t dr uc;r

.i.1$lt oujr1ltl.1.1*Arj

d i+.Llt Lit.,*r orJ,Jr., ll c.r,oL'..J i.rrJrlr cJu+Jt ,;a ittltr 6la u:..rJr cJ{:-,Jt uJ

...Hr # j titlbg ie1$r C.-.Jlr).r, sli, {,FiJt ..}u,t

d,er.Jt ,qitJbS rt,,t

iti<h eeiJl 6s2t 5r,*,t },al
d i.t-r,r, Js't C...J G, mellonella L. r.61r..t g,,,<t 6-:Jr ir.9r _,,tpl ir,a. crlJ$l s..e
t-rr!.,| ii"i, acElt ! tt*,o1|o$rl cJf tJJ .rrl! slrj., ,* J:dt ,_p"ll .:t&l S-lJ Ggll3
iru 4.5 tJ 6r++l dl d,.r1 J^r J,,-j.ll e!-t, f- 0t,, # 6e ot, .:Orlr .r{&J ,*" 30 x 30 x 30
r",-t qrbtf a-jJr", 3 + 30 i1t9 4! * *v ri grli!)r c.e"r, .<101 a{jJ-" 7- ajf .z )t \!}t
y'r-iir Jt ,r-J.i,i g.i.LJr g_lrrlr ,-,ir*. d t$e,*5 .l5{r., irlqjl .)tJ.t}l t)t *, pu p>r}j %5 + 70

.iiryJt crrr!)dJ tiLnlt JtJr)Lt 6J.,Lll irJ4,rj .i4, ej g,f', Ci,rb ir-Jb iirt r

I+iJl c,,tJ.r:*ll * Jt*t, J,ill ,, a{Lall srirt O, a}r g;ilr J;c
GJr Er,alt cJlJUa)ra/ t*re alSt C-:Jl r)JJ rJlr Jt],.ir U -ajJ" 

Z0O d/ ?Jq !. e.,a

tf Wt;j,tl Gqd .:r^:1-r1 K-*t'r& ilrdll ,.i13 *)a o\.Vt jrtJet \+)e €rJ.!, djt Jl.,lrlt O, c"re

+.L.ql d-.1i, J>l+ pr itott c.rti/ UzJtlr |..*l F- ._ir.ll d;"i^.4,+r+.1 t+rur qf c,.r.r1 r ejrrlr

lF-r)dr cJrr.-JtJdta Ji---ti;l 1_!&i c.Jn dF_ii4!) aJ \ %70 f i \rl#! JJr,<J!

e-.r .-lcilr erl! crrJr .)yJ t'l&t,- | a , 4U.:5-3 al o/oi.21;s;r lSodium hypochtoritey

rrJr ;,r.1.. 2 .i*tt )t*ltei&r ;;. r:.rrir1 t0-7 ,tn* J<, Jr, ::r:;f#'.,]j# 
*"

ir.Lrr (cJ0ll gu"+) puJt .r.-Jt J^rJ gr^. * ut*-i t*ai'lL-t1 c-bu,2 t:,,tg, ,i.1, J(J .rlllt
*i.idt Jrt'rr ,,slrgr.*f,9ojrter€i*J\cJnlfi,,.Needle loop;!.,rrdJ,t-lt 0,ili
J-iJ r-rllSlll IDG (International Diagnostics Group) tS p ,y;4*r Nutrieni agar
q* -t;-.bv 

Jr .ir.lfr diJJ,.!J"t;ll L;rrt, *l*t, Olp d Ji:Jl i.J{,, r:.,-r+r1 r.!\lcr l0 c,t"r.."r

€J+ dl,bt{ aitr a)a ett)jfi c.r.ropr :,-a(Jr crtJ.*-l! J3 J+ ,ier., 48 il 4;;- 1 + 30 ijr.,r ri.p
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2011 3r.& l6.tl+ 6re ,.l9) i+i.Jl rJlfl rrlJrl $+

,.*,fr.r...,,r,i+!,1 d.rlJa'r-, ule JF t e-rn (,'.idU Jl'll l.r,le lft t{-lt lQtJl 4Jlrl *t ir,*.

',€rt 
irr--ll llf-Jf Ofrf llLrJ J<.l, pa.' ,b ilr.,rr \4,e4*.3r jrit lil,Jl !j<Jl s!J...-ll c,..rrl

r.;-q1 r$)AI !-4t! *,j,"eJt .,4+t oA *,!1 flf u"^l{ qan JUb>tJ1 {ruJl tir<Jl tr.rr1 c.r'rr1

*/ <l9i *eraj Quinn i4* sl, rril,'r! i1-pf .:,tJta;r sr.ret t.' .1161 ot1/Jti ,:rll.pJt

J-{ s,y'J.ll (,ut<r)l d.., k ,rrrjJlJ,..Jl d. i,lt {ai !J:<J 4r.-lt 6r{l t t 'ir.elill o.r'',L,Jl Jrtb

r,lr..*rr &! l?rrlr ,J Ur*t.P llrlr q4u1r ,>b;- Bacillus thuringensis Uy#t unt*.1 r'ft:

.:ir$t \/JrnJt d

af rrp j.,-..' t"i#J 4*rtt laltilt .1t :,rt

,* UP ,y ,Jt)r ,ir&,!. art eJ*-) * lPathogenicityl l*rtt l*uJr {:'.'J

.l U, Jt cifr d,r. ,J,t ritl {, 6VJft L&Jl {Pl 6r..r-lt i,. dJ.itl $Jl !,r) tJ !-t}t i,{i}rjt {Joi

otJlt c.1J.-aj,126yi;:.)ur rJ}JJ}rl.ri<Jl J,,elt,.ayte*';ririL,,ri{V.,.fl j++l

.d^lt !tu,,t e*!q rrjt}t

r* leltr irtriJr e-.Jry 'U/,Jl 
c,rrtr d Utsi[ 1*.r]r l*tilt d,t J {Jrrrl ii}ull &-}a'l l'l

r-l,\r.-rrAt jt*l Jl U<Jr )io1 odeXs.lg"-Jr !.prrr0'5;3.ii,rttU.6JtJJil,ir,J, 1

,Jrrr:JX 20 c.Le,,l (,* gull1 JJ)l glljalr c.r6ra,Jl dr+ .rrl gi.; tly'.JU O}t e.'tJl si' &itll

.pdr1 J;tr i,{,}arr oU., :dJqJ Ul' C.,rl O. qe(lt oir irr c.,2 oti3 5 J<J Cf d 0.5

s-J, I...+.rtr Jbtr-ell o* + ,uu 172-241ar! if,ir"rLjr J .:.,,UrJl |:JJJ, c,,r'rl

dJl irFjr .ll (F.*l Jy' ,!-JJull gr g!i.!r (r5ll li, ,i/,r dlrL, Jy il&.rtt )t)JJq rlr.tll eg"rlt

c-j r.e!l ..JhUr i"i!,{ CJJr eUJS ,.!u}1 Jl JftEJ rrrr g.At 6.91} rryr'tl i'll dl i i,'., &uJl

r4yflr r1+1 +5b d,tlt jttf'tt.2J6b d,, JtLlr J,?, 'ell i i/., (t i<Jt (,l, 3b r,it iifl re.)1 irbr

1 
13' .rrr*-. ,Je JJ.rrJJ 1'.*11, FirrJt2 g^-Jt *Z* ar 12; r./ilr { re .ir lrf.tll el;lSt c46t

crrjl=rt)r d Ul.,l-.| O-l a*y,t, rJ {f(Jr erJ.E-t! ulr qfU' dlrl'Jl qlti' .o*dt C}
rL, l"*,1 { rr;yrfr qy(Jr \lc b$s irl.3j, (aPl .)l1sr /r r4lilr sJul)'dlJ a}){Jl ir"Jr|J'sjl

.d, J*,r-lt \r,Urjr &-,1, ..ilhJr ,J iP rO",r

q$r q.;(r ilyt gj*t.*ttl"l
drer . t tr 24 ot *fl ir4 +ou rpf &{ t'.r,il ,J {,Pl E.6Jl g.rr.lt ir rrl &!'.y'
qrt dl g,utl litrl rjJ.,l cf rrl(ljr ,Lrt &U i& lJ*,v c".r Jj 6Jetj fo"l' ,itA' ,Ul dt Jt I d

t + !Q llr-.r t +J, sle c,*r1 Nutrient broth \relJill }-lt cr. & 10 ,rlr qpy' Lr,. ,!9t

JrJt+f'tllr4rc.,rrf*c.irrl Jt.r.,r,ldldl "iall .;r.ll ,\.&th*r,?-lltu24l*4l'"
.(Stocb dJ,.ll .sartrl uir uet/t !-'Jt Cr,j' 50 oV 4$ alt Jt{'tl lrrl

lJlrLl cJ-..r rj lPourplatingl dt'lrtq !r,.Jl a4;b cJ"e,t dLh d olJli-Jl r'r 9tJ1
ljrkJl\, Elzjl &r+ g,, 16-101 3r 11000000/11 u,rLjl ri*utl J.ar i'l dl lrlLil;{r}' tiJlJi rrl

l- l4 # et # ,* eyt (clq ,r'rl .,iJrull 0, J, 2 r.7r..., .l1r)ri r'."rul r6r'il 6r
&iJ-.l +30 l+yglrot4ur,re.tt*'F.!, lJ.r.rNutrient rgar{r,lril 'tr,.Jlt{J'i'v1r*
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'tlrt)Jt ,tJra$ JrUJI g"lrJl rijll i'iJ

t-r-r;(tt r,r-e Cr.*,1 i ,yt,*,f ql slJ.r:-ft ,Je r.* ir-.1r(,Jl cltJ,..r;,-lt li t t1;rl.z4aA,
JJ,..rd e-rulr1 rrir an_Jb !14:11 iJrull J)r 6r f+lr g,. ,J, I .l ri;(Jt r.r Jo )pt 141 .O)

.,! | ** 1610 , I; ,J, grrfrr c.:rcrr g(r" g.iJr J#t i""t .,l,
gJt sjl qj<Jl tir,e-,r

Baciltus thuringensis r-,-$r up y'u-r{L-7 i*" Curtuo gJl,r:Jt J,a,!r-lt J.rt
,JUr,-f-!iri:Jt la-jat, ,;a> j (q s.,lt tsir:JD cv,! I :+*,610 , 1 ;lra Wt var. aiZawai

.erlt J, Jrl, J.J qi J.rr.r-lt !, n} I Uiti

erl.)Jl d lls:-lt iilr.lt gyrt lt
:,r!e c.t-rl ;Ilt crt-rJJl rJ cr_gr 6Jr cryrLlt irt

ar-i1 g jei, ,u J. I .p- 610 x I F iat Certan g.;r+Jr ,.ra:.--rJ iri.+r dil.lr :J1!t drrrlr

.r5

.<4apl * ja ev &, I y* 610 
>< I ii;rr Ulr u-4ll u.rlr dJ.lr :ryuJr terJr

cruqlr 0, Avaunt rr.0l C"f , P F rv j I ,!' 0,3 :St Avauntl$flsc .r... :alr:lr;Jrrrlr

d,-., orrtr irJ4., Indoxacarb ;Jteijt irut (Jl, gy* Oxadiazin e b** Jt rjr, +Jl 4J}l iJ_pt

Jt4 *l-r]rJ d,-e lr"ai r-r"f' "gi.bf cltr.tt ur,.!=S rrr,,Ie J.,, , f>trlrl i,.r>{t .;1rla

. cJtJ,i.lt

t{..,tt }tllqJ Avauntl50sc .r.oej Certan glreult ,::r.:-.cU !fi.+l JiLlt cs{ J4llt :i^ltjt iLult

.iirirJ JJlr &+hl! J ijJ"rjl
d tij-'J,l to .4jftrrl!1 Avauntl50sc J*.r *llr uts ! \rrjlr ,iLlt 4{ Jqill :i*rr}t i.leull

.ijrjji, UL:lt iFJ,t lt

Orri I'p,,lJ; J".. C.lr ( Fir. Jri. ev I b 0.4;5; Match05OEC j.lr gle :aJrrJt ;irl,ll
Uh1 jLtJ Acylurca 'icte* Jt t:,;t. Lufenuron rJuiJt rJUt .& gr.*r q:rr(lr

. inqjt erijJ.' Lr. J drUT J., ir+ dJr,

.(!ij d.lt .&llr "rll) 
ijJtilt ilrb : ralJr rtrldt

('.i<Jt ec.:Jl Ar1.) j a=i!r JtJblt d iiJs4lt ityrhll ,tr
JIJJ'll -r-:i f c,"e , ritt ,q.rrr,lt 6r"rJl ir. .rlir C-:.:r arrJ :rJt d"i!t Jtptt c+,!

ir,.J il.r.. J<! rp.1$ orlf* r+tr cJ+sr1 .allt dfi 1gy-j)l ,]." drut lrle ir.lrilr ii!!t
l r-LJl Jl JlYt .ljleJt a arlzll )rPtrr d ri.leilr c,,y,t lr !i, r-,tJ: !i c-I.*-.r., .tF J3 crriJ. u-1.
t!J-r, i.ru 6rr/ rL./1, tdt (Jult eJiij 1i,.. :-i," p- 2.5 gra1rl V 14 upt ,5;, Oqbt CJuJt

gtJt .,lpt Jl elJr l1LJl ir. a,l5Jl ;irl rlllr r..r .\rl,r,la, !\t et +L.rtr ;rbi g, ru4 rir.j oJ-
'*6 $q.,r ,r-Jtr ,,}lnr r. ,r!* Lqr c.$, L,*. ;*-,* 15 t6sorr, {*, 8 rr.rLi Util d .:."FJi

:-* F e 1 1JlIr ;i).lJr qill rtri,)tJ .,-$ ,F e 0.5 lrrir {J,"Jl,{ d- iJSr) e".:.{ {rri},t e{.i,
LJr, i)a--ttJ,. ii!.,ill c,,}.u!l ir' (6 6.,rl) iir- ira+r i.trJ:J! eJl dJ .ip)t drtjlt 4.!jt JlJbrJ
c-j., C, il 6r.-*13 ;J,ohe ,a tJtyt tfu,a ,yr'o;e ,* F or"r* 6 )-r4)., F- 15 ,r+ ,rlc ir.j t-_r.q
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2011 3:.rc l6rt* luru )rr) 4il'Jt dirll trtrjjt rj+

J! c.Lijj l,*l"jjl UrJ)r cjltj ed,r Juf; Jr{ it r", J<J dJlilt dn ( l{.r.i ;r.,lJ-Jl irlt c.,lrJeJ

i-., d iA.,rlr (}r,l,lt,b r-,rjr bt . yos + 70 t*"i io.*), rJ"jJ.- 3 + 30 i1rr,. i+.p r, arrl}l
d4-,t rJtt c.,r+ri .pU l>1! rjrg c,i i"i,u +1J: ri t{a'e c,rrr,ll crl)F u*1$l$Jrjt aJtr,

i+y'1 ., uJl !r'L-,rJ :,ilri'.ll irltJr iJrgJ ifL*lt cry,r^h J ,:$JJ .:JJLJ|J 
'J,i"JtJ 

,.:,Jtlt drl!>

dil-,l gLJt t{,,a (J$},r c,yl *Jq4Jt rkJl n* !]FiJl !r.i,,,rJ .+}r s.rltl eti.,lJ i,_Jdl t .JtJ c.,J.,U

.i,al3 ii.j slri
# o)t$ .,l. ltu I I ,! 0.4 J 0.3 , 0.2; Avaunt J+ gr;i\:r ;{tS e* t\7t i s!1

.(2) ri,!g9.ll sy,t It cl !l-,'Jt d r,lfj dr., JJr # druJ{ d Uj<Jl .EJt- FJc J! ;lt.,,t J*.Jt

d a-ilpift c/yrL.^h ib a-rJ5 d <CRDI &<Jl \rflrt Jr fi.,.;,l r-oirt ,r/!r'll #,.;Jt i
-d{-: Urrr^. 1r.-'J 10.051 6t;.,r t* LSD Lr* 0,J #' ,,* Ju,r""! el,Jr c,jrr1 lrilr Jt*It
J.ir, .,-.r !u iryrr dil "",:,j1,:;;,;,;fl'fi il 

.:] ffi;:[
l,.:^.iult1 gt*Jt

fJhr:Jt J"a'r-Jt qr(,1 a;rU, tr acillus thuringensis tr;# q$r ilt)t ,a3.:^t
Bacillas !J<Y Ur a.ey.itt Cir+'Jl arl crJtt l,f..a c.,tJti])r 0r 1 Jrr+ 4 gr;Jr grf

.thuringensis

A,,Jri. qrJlrrJl *,,.L,J %85 c4 JrlJr ir.,, 0l (,tilr (sl, Ur<Jl rrlit 1*ir Eui r:.rr49r.1

Nutrient \retrlt -14-rl ,J,1, ,rJ, +ri lg.rr l-p iii.l %90 F t-i r,.o- sljr allr r,-;(lr ,;ia
agar

.sfll g*:.lt ArlJ ;j.!Jt ,tjla)r d aAra,lr c.')urdr Jtl
e.-rl arr,LJ; ,lrl Jljrlt d.dU! ., ricr.it c.#r \.rr (Jrrull {)t i,rljJt 

e,u,} 
()/}t ril

lol,jlt idt !i ,,ibtJt Uj,r rrlalr iH L9*.,t|'..trr-fr or lr %100 # o.-i c.ii- c"* h+lrffr
)l1bll Jii lj O:r tu f*. 

'i) 
At)Je) li:i! crUyrl )JriJ dt rlt #r.,Jl €.n t"f ,iJt cj.r.5e&ul

.,palr !)rf !+.p.1 p 3 + 30 a1r7 r*.1) J.r ilrult d i-rJJl .lJg &, iililt c.,yrrrlt J iilerl! ;Jrt
.q)keYl

J.d ttlpdt sr,L!1 &, iJrtrlt gr rrtl l.,t Jr{ dot}r Jrrr)l ii JriJr i-.t Or 2 t42 a,r d+
!,rlre-ft., iJlr :tytr g il,3lr' err] Avaunt J,". ,h, c.+.-. C"+ irlr! ,rtalrl iJerrlr \,9J *
c"iir l\,111.tr J.,J! *- i.L\a1 gtrltl J1'tt 4ijlt idJr.Jl J %100 J,, i;.!ij d qFJ qrtt*",r

(JrJtr i...rl"d! )!J,)r t r . iJrrrlr g,r ,urj pa,* &lrJr.9 inujrj drll Ult )tr,til d %100 J,I i.-.J

|.rlrr i.l* e;b ig,elr dorrr JrJ'b)r ol c,f J!' JJbJI r r...ur. inl;3 # ;l.-.j cl){rt It oJr c"it.J

l:i t-,-;(U glr+rlr ,.a-.r-lrg 4t*r ;J/! :lrr,r! r..l .ilrutlr o, l-,ll J.r ,*Jl r.J ee;alr Qlr )tJl,!l !.
r"J{ e,.rrir dj)l i.!^.ajr dirt rlJr)r ill, ii.!iri! Ulr Jl}lr d .!r{:Jl d ('#)*lr1 ruL,Jr r.oafi or4J

JJ'r! Jll ,/.lr i,. lu4l i,l;rr o.rrl orrurt ,r{, ol c,.. r^rJr rJ i'.,r;:Ir, l}rlt irirl Jt}rlr d,, Jft
.2 J:.t+ d,t lt U Jg.t) ?.t u.1%15-10 (]|lilr ;?*..;) dur !,rrr l*,lj (o60 $a\ iay
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i:rtJjJt ,!J^J d,rril S.JrJl-fjlr iU1

Bacillus thuringiensls U;(lt dle z'"brr$)t et1rr:r)t 6fls :l J3.ra

,Resistance = R

;-i&:!l Jt;alrl-J o, e#h iiLrilr $alrlr.1lrlrJd ;*y'' :, *lr irr 4."rJJr Er:; c,r,.a3r rJ
JlJblf ol c." 

*,,elJt yhJr ..J" burcr Q*ro Jrtd:, al,.trlr gr J1)r plr Jr, aJil:rrll syrhlr d %rcg
,r qi."Jl ,tjlart fl& Jdljrrl a.hi*.$ of.r i;".Ir ,*Jr1*Lr..lr gr J;!r ;jfr c, oii,llJrr a.$.rjr Urr
.gJlt g a,-b:;ilcc oF #iJr lr+uiJ +i..;lr srtr or Jr aiLiar ,J:r' lrJr c, .iur etli c.;s d' ,-t'
e--leh.J ur<,tl csJhllr ,aa*lt14llr allr .Jrrr. d qJr, ir-r*;!Adr #iJr ?.; ,Jr 

e.ar,- 
r..s: . ,.r!'

;-JrU r! Jl .n& u a+tJl: i.-,rtJt1;*.tlr +1,/r lrjblr Q ruv Avaunt.rorrf Match J.rJr*;l
.c'){rtrlt oio # q*t(t Aj+ItaJlt lr3bfr,,pJ dl elut J{iJt &lJ.}t qf u.r)trr.elr oJ.o

e. {hfr3 o.rr} Avaunt ,r*. drrd aildr Lialr lrptr ,J j*tl Urrlt F*Jt o.in.9;ii .-.* Ol

i*'}lt oLh f i*ett lJaf oEJ* ci Jnll u.! ;it ue-ci Jr r.lni ai alulr .r+ .r..r: py- ruf qr(Jr
.qftl g;(Jt .o,i, ou,;irlr Jr iJuar .r0.!r rJ Indoxacarb oJualr a:(r ;i; r"SJq gc >t;ai[>{etr,

f-"+ l.p) r{.irtJrOe .}14t5 r#t&jrJ tS}t t4.ii}odt d,rr,ell erirlr j r'rr:lr ;ag,tt XE C..r

,* *Jt Ur dtnr:.,r .rrr 123y *rLel WinE Fi JBilb dr ,rlr ;,frrtr C' ..l' ri! Jf: orljlr
d t ,K p.1r,.....a1t crr-fi.ili.]e ;[+rl Indoxacarb aJteiJr ir(t Ot y Manduca sexta(L.) 5ri.:
*tr.t fltJqf kff O#3 e apl ,-iIJ:i aoo"erlr c.,ra.lJt yi r,t*r. U d{l.elt c.,rJl *.a*lr ;16}r
.)t-:!,rJi,.r=J";f** Indoxacarb ilt^iJl 6rUt ist ge llTl McCann tur uJJjS .r.iyj e.irJri,e
L.i=11 "Y, adl irt 1l4y Galven .55 tof,irl+ll d-j.bf ;r ei.rX;-Jr clrr *r d [J5 U{s3.etr

.J*ll ti.a oqr e-u.r ipr ,-:rlr;fr ..* qi*lr urrSbt a.au,1

J.arrr..rl Jkrt lFr-1

1,9lta",Jt

Uj^Jt Jqrrt lid,
r#r Jl*r)l e.P

Sulphide Indol - Motality 1S.I.M; rr+rt -l
+ + Motality d,}, -"
+ + aerobic U'1a -b

H2S .1\i gu;t -g
+ + trr/r Jtpr -2
+ + t.l;J,Jf; .1t*ir -3
+ + l*Jl 121t.!tl 1t+rt -4
+ + Catalase Frl ip.J,er.iJl -5
+ + ftf '* 1\:ir -6

t{.iJ- 50 i1l.; hlr *r i,-1;(tr {:r!jJl I io!!-,r,-r -7
+ + r#tr,' lrJJhJ Uj<JrJJ 1qU ,r9r -8
R R i/+4! ir.l* Jt#t -9
+ + io*1lt 0.119t :y j g dS.s1 ,r*Jr iy -10

gl1.rory.1t<ll I -11
+ + Glucose -a
+ + Lactose -b

Arabinose -c
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20ll 3trr l6'rt* (y'tt ':J') elt'qJlEilJ^JlielJJtfg

ad;r.tr o>lerrtt JJr tlrhlt dr' l-# &{ .sa(Jr gU.lr arJJ ail;*,ll airl Jljlall JriJ ir.y'l a}t :2 JSJq.

i,rJJr os.P 4

gJ'IlJ
(x2) trlf

1%y ifrrdr ,J bt4r. Jr{ JrilJ Q}lti*:ll i-J

J|riJr

q;.(r

<%)

x*.1)

istf
JsP
irlJJl

tltelt

EUI ..1rtJt ,J-$1 erJr tJult glr,r Jrjt

*9.24 10 0 15 30 40 50 60 100 I ,.a*ft
.r.lh,.lt

B.t. Uj#J
t'8.31 l5 5 10 25 35 55 60 100 q

"9.45 3 5 30 l0 55 5l 70 100 t i#r llr
9.1. Ur<J,n9.12 0 10 35 25 60 60 80 100

*8.74 l0 20 40 60 85 100 100 100 I .\a,

Avaunt
'*8.20 15 30 45 55 90 100 r00 100

'5.93 60 80 80 65 85 100 100 100 t

+ Avaunt

J.!efl

t'rtdt
r{FJt

"5.90 70 65 65 55 90 100 100 100

*6.04 45 3s 45 45 75 100 100 100 I

+ Avaunt
'*ty-6.13 40 35 40 25 65 100 r00 100

*'11.71 0 0 5 5 100 r00 100 100 I
.r"rJl Fia.
Match*12.00 0 0 0 0 100 100 100 100

n.s 0.00 0 0 0 0 0 0 0 0 I

iiltilt

n.s 0.00 0 0 0 0 0 0 0 0

9.05
fl

8.35
ff

10.24 10.4
aa

10.6 11.9 12.7
6

10.5
ti

gttgrrU

':.'
.<P<0.01t

."7" 5 * 7g'r';1,.*:s1*b 3 + 30 llrrr klr; r:"4$r -l
.(SJrrll i)l,r lagl ia,rlolt rr*lt J1p -v

',tP P: tstc Lr.pJr j',,&lr tl it"!tn's

g Baci|lus thuringensie 1{.i* Jal* rlr 1151era9 Govindarajan r.J aJJu a'"t.p qfl

erri.,r ileto J;r LJ.', qyflr Jr"r:."r g ii"yttu !.Elq Ui#r trne griJ.lr Jr .rrl DDVP \riLq(Jl JiJl

Thuricid- fJ.f,t J*l Jt"r:,,r Or Jr 171 Ar 'r.,e Jpy 6 . Spotoptera littorath *ilt d, aJJD

rla&Jr c;u1r 611r otirl U %7g Jr, Jr gr-i. o,.v j Bacillus thwingensrs U;flt .,t' SJtIt HP

*- Utrl 0t eiar- . elrrtr erralr 4%gg;i Jr gr--l+-#(,tti ri# e. 6y$t ,a*-lt ulF rert cnr d

',*r, S Match ,",Jt nlarr d *.rjq ri l€,*n irll *e cr\ilt P ?r& .etatt Match lt

r-;lr p4.0r Jr lgUr d, Brlr) ll., ir"ri:IlaJrl JlJbIl d calb ilr3 Jjtr &)/*ltUlt ltp>lt

a)\-iIlJri 4eEl-ilt .t l"r,;d G#, ostt rrrl6jr.all Uy'r lrp'lr u,l, Ul,'43 er51 trrrl *Le 06
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i+rl)jJr gj,rr! J,ult q&Jr jjlt CUJ

cru.!,1 c'rl! qi ir3\" elrrd! Jl i{.i&lt dp C,:t crult ,fr c..- r..,lr d i,r&tt irill JlJaIl !..";1.,1.!eLirl e-J.tr. ir{+ (12) r,ral charmillot JrJ ilJu i.,rJr \rii ( a)u)l Ll., ,s,. w|.a- oyr.1
ir;-z 30-20.;Jre Tebufenozide grJr lAt p Upoecilia ambiguella!.xtr ije rJ":,
.li!t f prjb lrro:.ira 4i,u: nrr,if ;,$ qrlr Jlptt Jr r! orlrlr :r.rr { ilL i;i, l_*"" s i,rgr,
c.rtetu. r-llr Ot d,.Lijl oJJ a.Jj) ar.l.'.r"a RH-5992 J*;Jr Fh:. J!..r..t .lr 111y Chandter,l rJ
gr--llt r-*rjt L, { ptJr J^iJr .+ i}1., riJ.FJl c,t':}l d ,tl;lr .:,,1,u 6.r. re, JJlc iJ.r"t}l }sJt
er--iI! islasg stplt gl.{J:rq)t :*.:,7 ori.el 

\r..BLJt Cy-j)t crq4 e }1.,r! ii;i arrf.ifr
* e- efl-r.!, t,-Jq, UJ+ r"rjt dU.ff.tr il,r c.rlrl-i &t oe.j&ll ,j,, Ctri L\.lt s,lL,t OIJ

.crJll
gltr.:lt ,.1,':-lr9 ,illl rjrq ;J.lrlr J, k .. Uy't Jt*I1 d Jirjt *; { g.arjlr y'rt3ll ,)l

!rj-. d;lrhll ,.t. .rtl1 Ur rrr Jj)r ii:rl.lJr U.dt JIJSJ| ..1 ;-.ar., ..p 4 ,_t+rir' FrrJl sle !.rSJq
)t-.,ri \r.-.Jr l.|jrb orr-r, orijl 

\r..jaAl jl,*t Jr Uj<Jl Jy11 o8 iltijnl dr<Jt el-lt .lt \tp
t6.q,r j( j--, J-',r d i.J&tt c,lUjJt iJt t t .JAJI 1,111 ;,_j.rlt aE.lr.rri rr;(Jq qrU_ntr tr.Vt Ot ije
,,[-iltg n--"J| Ol]rI irjrjl 'dt*t Jt lr"c$ Uy#! rlrhlr "r.irlr ge !.gi crl.J dl t$.I,J kLj,
(tl dl oJ.ijl Jy as2t ar,L> J., Bactospeine ,./Jlt J_tl aJL.,:-"t J, (4) qJr"..jjl .,1*, ,,1qr Ur qif

.J+rJl pn:r Jr.i, r!."rJt OtJ ii_dt # O, it .;-lt ;rr+t irli, rlr, $i/ J., J<f J"il, ,_.,

iJ u+r"a d.1t.-(Jr eoiJt a)JJ iol.eJr ltp:r }%100 ltr rliilJ;:+;lr 6.rlr J.re,,

eiLilt srrhlt
.Ljl l--"r,-. J51 s.,t' JJ.ruJ)tlJt UJr )tJ,blr ,u 3 J1* t) -o* lt i-,rrrJr e,B c,rr.r)l
ut 1yt2-l q-, %100,!i ,r,l-"J i,jyjt fdt c.^rJU jr .dr,!t JtJlrll liir ijlli. tfia (J){rl,ll

;t * * ilru.J trJ<Jl oyj rr syrt*Jt, AvaunflSosc J*tt crr,d JJ)t ;JX,t JrJ.b$ ilrl^lt
L-"r<.Jr $I,r-l dJI! i-JlJr rr*)t d iirl rrt.ill r( n Jjijl ir*r ,j;i,rJ, Matcho5oEC ga:1r.<Jr

'-, frr+ L* r),,.t' rl rtr' l+lj, Jir, o0rl ,i.,r--, s,irt !.J.t ,p\l7-2 o9ti,,.;lr arlr ,;u"r1,

.c.Jrirt
C^.+ ,rl.ill irjyjr rdt JUrl u,yrT 4 krjj cry,l,.JJ ,Ir i*u- d.rJrl $l rfut )lplr lrl

.i$f .t lt gil -Llrt {rl,,u O, J:i,t OtJrt d (:-r Ur(;1 gJbr.rJl J,,r!,s-ItJ Jrlt !e i$l 4Lh. c.,t,

.trlt qS r"a $.Jr <.rrr,*^l erjyjt ir.ll rjrnJl d rl,l}l ,lJlt.!!, d i,-6.ri .,,.,-Jrt i#t r.J#t
trr .t{qlhl ,-} !or-,.r<.r 

', 
Avauntl50sc +.lt 4ra-{ }S ,,.rjir dJt 4l}l r{j(Jt ,tt u*" u,.!t

L.eia drtirt cr.,1j {Lrrlt c.U JJ.rr ij)Lrlt JrjbIr iir,t -rJ Match0SOEC i,:il<,l i/"ts -h+x il,.l^.
*,t cJll \hl t!.l' 6Jt i.relt JrJlrlr J e6J,t ,3r 6>Ufr U., OJrr;[r1 a.lerrlr O,iru24 q
4'1"18.75t18.5.9.25 ,7,75 c*%llfr J,stfi.-J d;inJ d.err a.rlr or c,i. a)r-j)r iiJ.,

i/-F !J uJr ,fur irl r !, { dry't iJe dqrJt, ir.lrJtj i.-.$tj i.,tlJr qrrt )rrbyj _,.^r,{t JJ},
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20ll 3:.tr 16r\* lrau :.rr; 45Jl iiur ielrjl il*

lilrill c/yrl^lt Jl9.rJt<t ee,rt rrj) Qr!r*.1rlr d %f00 #.-r,*-.t (t,) i+Jt r.rlr :3 J3r+

.6f1r rrrr. r-. p1 ra,.Uh r*r .f.'rf -9

i,alJl )lr,)r dl;JUr c--<.1 1"a ,iJl,.,, ilrtr.r ,r;fr [rqr !b o(i dJtulrijr ]l.rl,'rrl* oyr(Jr

4t ,F.ct r-. drL-& lirj \r,jlr ey-itr il., Jr il,rtijr ar-ilr dil", J,.t cJJl! ;& sJJr gr

.r",,^e g 1t ,oJl pli!. Jr$ !r# f.iJl Cr-i'Jl .lr aJ.l}l rJli1 lAeill {J'Jl Jl}Il
J-:iih .!f.L-rt d.rJra..,r ,:ace-!r ;re |r"t iJtt tgt Uj(Jt +t* ilr 13; J:.q .r Ja-A rd
{)r dr iJrr.,-,-Jtf ./r ,:irS rdi c.lUJr sl, rr,;ai}l ip;Jr adr iir +r{ u t{.,} 4r}r trplJ l YolOO

i-r USr t'r eUJ ,:.,lJ,Lll U q, 
$Jl \(*ii {,,J1 d,r:J.rj^. r,o,l,}r !-i#l ,rlg d irfrll UtJl iJr-

4l 6rJill Uj<Jl iJr- i/ #r i.-r,i, \- d"J<Jr L*r irl fl, rjr o.rlr s{ij 6JUr 4*l J.rJUl g
iF../l*' uburl 0+1,-.rll lilt J .!'y', irttfill il,all JJ .otirl el! J:il Certan glt+:lt .;arr:-lt
)r-e )l)jl r:rtilt.rer f.rir t l'.jl Jl (3) frijjl Jul Jel l.i. df ,/_dl u.r"r fli{ Ur#t orJt t,ri;r
ili-a i-rj)ul #Jl t{y, Je (dlr d i4U) ,Jjq'rtl i".FUr lJt U}, rJ, rt.ry t},, d, dJl $ll !)l,
l-,),l.UJ .(Granular haemocytes) f.,ri+].l p.tJt trj)l,j ,lMicro-plasmatocytes; ajrl' (;d+rr)

fWJl d J5'rl #.itl'r.+ r,a 11+,;lr lPodocytesy i'"4dr lJr !)1-1 ,lAdipohaemocytes) illldl
ti;6*t .J*.& | dr'lt .rtJ,lt erl; 0l g-^r { ,Uy(tt t{r3 c,Url !*.,:- Jrl) Jl Jr.rr GJI +-y't gt*+lt

ohS + 7O *;\Psl tu-,J,",3 + 30 rJlf i?JJ s LrUIJ -#t 4.P oJ

lqjy ir1$t g"-Jt arll Urr Jr,!r oJl r#.rr .dr

.)*
Ll.rJl

il,ull
.r#t

-ult
(fr)

.rrLJr

dr)Ul
(ur)

.lrLJl

.r-t:l1

'/.,'
!l Jl

(tJr)

:F,
CJUJl

(l}.)

.rJJ!

irulr

(?n

.lrloJt

Jrlt
(lJl)

28.0 19.0 25.0 3r.5 1 1 6
B.t. l,.J<lJ *)t rJr ,an:--ll

24,75 18 22.75 2t 6 4 5

27 l8 22 9 3.75 3.5
B.r, rr<,U 4,h r'rr

25 t4 l7 9 3.25 2.7 5 ,
1r.75 3 3 3 1.5 I I

Avaunt.r*.
8,75 3.7s 2.7 5 1.25 I I
2,15 4.75 7 4 1.75 I I J.eeJr + Avrunt *+,

g,Hr3.0 4.5 5,25 1.50 I I

3.15 11.25 10.75 4.5 2 I I Ll :Jj, + Ayaunt r,/
4.25 10.50 9 5.25 2 I I
29 28.25 10.75 9.25 1 I I

Match J.;rl rii.r
28.75 28.5 12.25 1.75 I I I

0 0 0 0 0 0 0
lrlull

0 0 0 0 0 0 0

1.99 1.26 t.26 2,23 0,63 0.49 0.24 %5 gy ,Jj ,!t
.1Yo5 + 7O \t \* t \l* 3 + 30 l)rJ' r.,) lr&or - I
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:.t')rl or+! ,/ujl \r.!,ll Jijll ilij

6rle jJJr.! ! \ijl (Prohaematocytes) \rr4r L/! d ir-lij t+lil djt aj<rtt lJr q)} irl, ipuJl

.t(.-".r: ,ri-# ill ;l+uJl l,-j(Jl ftF,l J
i-<Ll, \r.FJr -br ..'Jr 

d JF I l.* uj(J;,ilrilt oy,rdl irr LlrJt e,r, eo*j ti2

irtj glillr errje.g Ft OrPj qll drrelt crtJg)! Jrlr i1*ru.Jr rr;r d,, iJr!,.l,..lj,o$;2.1 cJltiJl1

i,Jj-,il! J-^lr ,J.'J CJl. r.r .c/y'.ult dqt qr<J! ,Jrul! ,:rrJu'!l ,J L+,1,s s,.ii oti.,2 yls 1 2i
' 

fr-rJ ot )t*t r9!) F, Jl el)L+rr)l eU c,)JLnt .,,ii Vj<Jq rrhll d,|lJur)l 4 ro-r.r-Jr i,JCl Jrt)
.uri! I oJJ'

0f Jr orr 1.1 Jii gl.r,t # c,,Ilij slr Avaunt Ji.r gr;Anrlr 5t;lt 6la dE or4l*lf
,J .;ttptr .btLr, !,L.,Jr Jr .;,Jur d JI I ,u r,J / 

"1, 
0.3 ., 0.2 +Jr g;fu iLrelr ir!o.*r ()lJu,jl

.;.leulr ,r&t.r 24 r,,r'r.*,,p,fr iii$ lrll ,rjp,u j 1h0.4;SlUiJrrJr c.,,,, g,:

lt all
,,1 Myrlus communis (L.) !,,1t sU c.,Lelrr*r il: .11991y .& ta, ,grrj}r -1

.01y'1 .)ur,t irrl? -irlrjl a,,K -otIdr 'ez 5rbt .591!Jt eo.:Jr irJJJ tr$l g'it
v (Jr ,b:rr1r. .1uL,lr,*D &-Jr)tJ ir-!+l ,F.rl (.], .t198sl ,r:j. dr-o !j], .\rJJt -2

.t ja 264 .dtf I (5trir a.,l* ,iJr.9 irLLI

,Jry'r iJ..tq ,rrJtt:rqloltt;(lt ltr .,.:,,t!){i aJ-.rll i,.Jri!l .119921 ,eJy,rS ap ,qjrcjjt -3
.-^,.* 440 .1992 .ot-ll

ra; i.y cttr-b iD{.i 4! Bactospeine gj,(lr a.tr ,tb .11987; t-p'."rn r4te qtj,Lr.}t -4
-L..etrJl f-.i[ -j:.....,?t ;JtrJ .+..;t c.,dl d Ul+""SJt or.qjt,zU e. {iilr-J;r.!ijl

.dl/t ,rt6r i^rt*

.GaAeria mellonella (L),rFt e*Jt r:1r q,li.:Jr, .(9771 ."il2 g.r# ,qrJ-qJr -5
. rlty't,rurr ;^.t : -irlJJl i+lt -.!..,."1, ;Jr.J

,rfJt g":,lr asJr (,te iJli-Jt r.l ial(lr J! ;e4 a,ttl eto .<2001> J.rrrl ,f ,gJr) -6
tr.h - rrrrJr +5 -3i".+r. iJtJJ .J,",lt J.{ d rilrb1 Galleria mellonella (L.)

.Ollt (rlJi{

rrJ.'.."l.1jJt uJt g gilt1rllr Thuricid-HP .r.1<Jr *Jr 3lb .11997; .;,1.rJr pu-.: ,ilttt s -7
.\rrJl L-lt . Rhthorimtea operculelle thJc-Jr crui.p t-tr ,r-lc i,{r-,1,(a\i

.133-L25 :Q416

Spodoptera exigua (Hub.) {F-Jt rart aUJ Ey'r ird<lr .d.Jrl tu-6." ,,P r.3 -8
i-etl;lr i-[l -otrr-St'r.*>t*t . Bacilhts thuringiensis (Berl.) Ur( lt.rlr:.,1,,

.arji 172.2000 .dry'r ,.l."Jlr a.,q -.rqujrr
9- Bagdanov, S.; V. Kilchenmann; K. Seiler; H. Pfefferli; T. Frey; B, Roux; P.

Wenk and J. Noser (2004). Residues of paradichtorobenzene in honey
and bees wax. J. Apicultural Res.,43(1):14-16.
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INTEGRATED CONTROL OF GREATER WAX MOTH
LARVAE, Galleria mellonella (L.)

(Lepidoptera: Pyralidae)

R. F. Al-Jassany* H. I. Dawy**

ABSTRACT
The study was conducted to evaluate elficiency of bacteria Bacillus

thuringiensis Berliner with commercial formulation Certan and local bacteria
isolated from that infected larvae ofthe same insect above, Avaunt15633 insecticide
and insect growth regulator Match50sc on larvae mortality of greater wax moth
in laboratory condition during 2007.

The results of biochemistry tests was showed that the bacteria isolated
from the larvae of the ailing nature of the greater wax moth is one of varieties
brctens Bacillus thuringiensis BerlirLer.

Also the results was showed that Avaunt alone and mixed with the bacteria
causing 1007o mortality in sll larval instar but the last instar (4th to 7th instar)
showed less sensifive compared with the first 3rd instar and a variety of local
bacteria had been affected by Avaunt toxicity when mixed together white the
bacteria in commercial formulation was not affect.

The treatmetrt of Match was caused high mortality (100%) in all larval
instar while the effect of this treatrnent that eradicant effect on lst, 2nd and 3d
instar compare with inhibition effect on late instar (4th to 7th) which appeared
less sensitive because of the death of larval instar accure after molting. The
bacteria treatments in both (trade and local) was caused l00oZ mortatity on all
larval instar but the mortality was graduatly and the larvae sensitive decrease as
there age increase.
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