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r,.; ,Jbl-.r !r"J"- JrrJi ,: .-r,i rU-: ., ;i J;S rs ,^r - .f.tr r,lt,r. ):-l )lt)f J
.5lr,l-C 59 dlj...J:j s;*. il Tr .ttt 1bj 6:P jt..r-i .:-r <, gLr3.,;Y 6L; ,r;11, ;l
J-r^ ,! \ Y/M .u-JJ,-1 -iE- 6Lr; e, o: ji ue ;. a. 6lji;l .rJ q j; 13: .r,- u;Lrr.r)

_.,-u.r.! lfl \ . 3: t (LT 50) /0" .:t!l; rtnl .gly q.1Y rtL j r ,,:li; irl, Ct- U, )- ,b ,.
.:l1l .it;l: .4rJr-l'., jsttt\\ .rgt_.,'i F ir...r ,Jl:e ;lii it| Cy Cl 1-,* J

., j, ,.+.:1 ;.- g;L.t.r) a\ ,l'-- ): J 3l ;-.51r3.1'J .917 ,..-1 -.1r L ..r.:
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j:.t)i 1t a7r ):-1 ;l'El-c (S"J\r1t 6v5;-l j5-];) ,;u1r5 r(;.5r-ru Jt-
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jl JUs, rlj,. i/r+ dUt- 4.rrl, .i r-Li./ JV-t .rrl j fi2 Jt lS jl F r:i rri--
dJ \ tq jl (J+ olrl.rui .2.:r.:; ;Ui.:. 4 9.' j u. )i,6 .t-t tS tj : iS,:et :l
Spodoptcm siguo Hb. (t p.,.J:j JJri.-- JlJr4, dlJt 5(Khayri, 1989) .,r-i.:y;L;

rr.$!,tc.56tr\6 JL JJ!- jlr \:-tl.,,Ji ottr* r A;<, )l& Nocruidae)

.c-l t;rj )l j $i O) ;J:- c,L.r- e 1j,+e r.2.7 tr.zL .ui! 
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L 1.;5

.tlriltt )5.r-t a, ;tj c.,Ui d;lrr, .1 t' isyl 11,' ..tl 6til; .2r r'JlJa. ;r,l

!+-" c-r-^l w :,;*,6,V.p5 1r."r-;hJl .lUtla- q.rt-l .cjf ;l+,1 )lfsJ
..tt>u. isV) l jV4.sa

Maramorosch & Sherman (1985) j Tinsley (1977,1979) .David (1975).:.,lJrL

NPV (nuclear polyhedrosis virusl u .r;ji r5 Lrr;l3y 3r) -il:r., 6Lri-iL .r-Lj. | " 
i

:J+ t.5 Lrdjt ,;-L t? ..-..ti, 1r 115.2) ir;.; ,5LrJ tl- J ;U ,S i-l ,rlr c.r[.li .til.r]

q>U.rJfs-; a.:rr 1, sa;, jsL. c,\e.. ,S:-y.L:-$*\&rrL u -rSu..+i

)l d,.t*.r; oa;-, j>l) {. j+? Al ar J.tj f,.t t tJJe,. >t t5.rrJi 6trJrU

-p jlr^; . jly i:1.1 
"5lr;1.;-l 

.9LrJ3.l- i:-.r ;_12r r, (nucleocapsid) b+--.5J,:l5i )JJJ

t t *,tlt .*,S t S ;L-+l .-t-;t .r; .gt4L:;L .:rj.f _rrtl, (nucleoplasm) i:-, ir+
.:./i 

"5ter:.r 
1r ..r-: JJ:; .2U ,5tr.r--,l!S3; .lr-r r, ..r^: rib db t--r , i t J : -3,J1

i.r.;_;.a 1r j:1l-Li 111_9 (Viroplasm) t\t:tl .tl u-;.i 6Ji {<r r l,l,ri.1J!r,.+;

dt- F i0, ojti; .c-.-*i (haemocoel) .-pr-e ,5lrr-it t-\.st-.s o;)ss I ss,.-

.p r-5 c-,1 .ri .5.1;Y 6L.c.it ,L- dtrJ F .tt :,-)V i:12,5|r-il.;-l 6LrJ,J-::
$Vl uasl< i-*Jr l-i(Virioos) !r- t)ttg.V,Sa.jV ir9l.ghiljil ,5LrJ J-
jl ..J- +l1j .jU 7JJ-J 6V,;4 6 c-,1 r,:-:b 3t4ll \lAt JL ..7r Volkman .).1J.f

,..-. l.; rJ,-r gLrc-il-., Jrri r S,.:.-.- .1k;t 3 rr3 ; !l.|-.r--r.[b r, r,-L .L:i

)l u,.5713 AJ.r,,f*, .21* +S.t slt4 rkll \llf JL:rc.rl:K.r r Engclhard .t.;L.rr

; ju. olyo .gldU i---- ;'.* jl basal lamina

61,6-l ].S:: 5 $ruclear hypcrtrophy) [q1 .5:b ,i.a .r-]J ,.]-J,.e !'L.ijt ,:
ir!. ;l .$..:.gltt- ,- t)lt ,Slr,-&, C..r J ).,F:.r. .-r,-, , (virogenic stroma) ,l;jJJ,J



,\-+l s.L; ;jV1f 6Vt:1 .3 r-)t )i 4.c-l.uL, cl,ti ,rLrril 6lrc-rr

..,a--, .i-a JU--r.rS !':sJri oJ--: ',1- ..t-.5"- 
'J.;! L DNA d-? jl '+4jl5i

a;Ju- :5.t* ;isy cl..; tr.rj-.u l- J r:jl.r, JWiV::l,.-r.;r (potyhedrin)

.(Maramo6ch & Sherman, 1985)

tC)./. t r")

5,t'-tJ ,5yi ga ..'ir.r;t* ,iU-rp.it t lri JJ5? Lrlt jlt{.1r11l5il3r, ,5113..1\

tJ-e)t?. * 6,.,,:-.-+31,:.rlJ;;L i7lrIV = \ 6Ur t.(+Lji iJ-: Jr:S.la,-t.r- 1:

JL rrshorey & Hale !-i d)10:,".1 ;lii L?., L1il 6-JU crLA 5syc-oL\?

oltJ-J 15, \r'r-.F .rll ,p: r, 7f " JiJt , 3lri J3ri ,,-l .2r '-tJ't'.: 'rl: si.,1-1r, '\ 19d

7 \ . J,,., t L.dl-r_./, i,- j; .(tgnoffo & Garcia, 1%8) -lj dlJ.( JLS ,-91.;--r ,l+: ra

..:.iJ JK, lr4ilJ, d ). d ;-... LSlf \\ 3JL-.: JilJ .ril5 J r:i J cr.2.1- ,-i .2> ;.sS L

;l.rj .rLi:-l r-;3, Daoust & Roome (1974) ;, .o.)r! zaL itl)l;-y 't'.4 ,51t1

ai1* 1t \(Manesto brussicae nuclear polyhedrosis virus) MbNPV 
'"JJ.Jt)J

-,11(passage) 1S ;a5a ;l ,pV 4;11-jy; rSry Lrj.lY djL.rri lrl :5l,,Mamestrin

JL-., Jrl3 f) ArJ{ .ri clLl, J.,l.r-jl .2rt- rtrj!-.;- dlir ' I t-.rrJ'y oJ-

it ut.tt :F- u.'t'->J ;*,; ,,--5,' V;iL'l it jl\l\t x \ o^ (haemocytometer)

r:l-e7 ,,-t 13r ,.1,- r-51.!JY jlLC50 ,-l-, J [:,-p1.2t5,5b.l.l'tl 631 -ra ,.9y j.-i!i, ..61r.,1.:

f I 1l;Jl 1.r-ti r]:i JU-:,J+-yi (9l.lsl"ii.gr!.; i;-; rl.u;t(il .51r,..r-i.rr; .l

r,;:i U.tt s et PJL-?^' VL;bi )>t;.s> tlay jtj.iz irl- g!-.*i.).,ti r-,J*
,lO/\Y .\./.. .f/qA.\/M r-:li- ,-. .s-:t-t )t ,-:rLi j)t LI,L: I'rJr :r;tr-,-k
b2)\- j- -;n:;- 6bcJilb .:l jUi' iru g!- Ar )- */./e .r.! \oA/f I ,tll\ "

,r:+ j1",., irt, 6!- .9-1; t$i ;l :-* *,-tU./\ 9:U" d Ir-: a{j t;s* ,.!t srls

dJ r- 2l.5 ;-l .r rS )\J Ji )l Ur )-d.- .r, Cs: *: trf r-Lr !rl, 5l.r^; .r.1j

.r.,- .:u-: .rb 1J-i JF, Jl.: ...i Ji .5i 6.,,.r-! .-=t 4 ! e.r- jta,l .)ylallrF

a$- ,S:t .,: u{t-S- J erli )t4'.1 ,JJ-l' J t:;l;* .vl t u-br 6bo r-V t-

;-.1.1),L-.,r.:;L,6s1t alii iti atL-d$ l,J; jlua..trr/!r:+.il.r.i, irL



u;V-: ,-+l-c s Alr.t.r- Lli.- lrLrbp )l .5, J'r Jib .J-;J" f csr li L-; 11t

r.1,,oLj-i '1ii 
GJ.., 3-;U -1 

r-'lr c;rL-r g^: )l.r.; (iLa,'i', r-r ;l Lr;;Y ..i-j3J-.;,,-;i

, ;j- dUn-l,l 4;1Ji ; .r-:,;l+Jl ;rL YY -rr 113.1! ,., ., Jrr )l LSS ni .J.-tJ e\;il
,Sbattr rJJ..5)J 6Lr-12':l ' ; l-."," ..11 ;J.:,.r,i t.-u:.9;-i&., 1^16 6U;';

.r;)V,'*'F=,
qgl.r-i, L 113.1! r,l ..r.:1la.,l 1:Le.-r db3;) .9;;7 tr*iL ,-L-::, i.ilJtt"
Yt r-r 1r.-ri.r--: ljij ,/lj^b it' P C). r J*lts A\."" 3t t,,>r)i uc;."...

t r;.iJ )l; ,rt| j:t(fixative) .J:5 c---i J./^, .l-b _2r rt."u)L _e l"t- 3.)) Y-Y ,.:-rL

Vago&Amargierr;Jrjl.rl;'.lLJ.:{ikii;t;1J-1" 3A .V .0 .51-6:ir1;j.1 .: -21,-

.r-ui r, j-i,.(;J (1963)

C.^rJ.+?i

:trg-iL !r-E,=.:-i - -ill

:*:f*\,,j'-)i -1lr-.:.e LYA -1lr ;Lj J',lr., i<;1. 3.2\ u-7 r9\;r1 I
.r--1...".:., -i191 y.r,-:f; ."raL5 .r-L:iit ,b )l \j.at-, OIE; ,,trJ 4)1 6-tt

..gtr9;Y .5b;iL ;L J {.rrf .:-at 6L.J}L O;LtSISJ grrlb.:Jb- 3 u.""e i;l-ul;-

jl ,:aij t J .-lFjJi ;.->t ;.j3t .rrli J j-i;-..t ,9:v ,.; -r-i.) .r:; ..qr -rrt-t ; .r3Ji

jLijr pli jl ,a ;-e , 6-- ;ltut tiV ,5ts11 .sa 6 c-l.l ,-r bJ.lL q..-r ;; .'l:

r:-..e .[l>;r.ri-,,. ,1 '.():,1j.o u 6:t GU/S 1S\: o,"1,;il .!.tj.:,1- J,l .rl.jl

crG+J r:-? 6lrJU--.:/ L-i 1;...a JS a<il L; r: (:-E ri :jul ;l --.2.t: ,, 3 c)l: slS

s';, .; ;r; ;,t ;!Ll Jr .r-, cl5:-i.j .jU 6te.)"re .rL l-7 ;rl ,r ..r,-rJ JU^:l gr.:Jr:

y: c,lr-ij ,- .9){; ,at-ral 
'F t .q,JI+JU"+; ;L:;L .1,t5:; .-}-17 ..u '-t-r

** :\ 6i-|31 ;j-.2 L {;./, r, ,:y .lp i at-+ &-t -tr .r1trj;5r5;: t ,Lr.rtlt

1 y|&1 ).tS;, jStl 66ya u! .t ,:*,3:, ,."r.: ,.1-<-:.1u ;.Qj5.9Lr-1"r". .r!

#\-* StIa;t - o't ,t s t-t \tt J;Ji ,r .Lru"."e ,.+- 
"s 

:lc .; .r\lyl -*1j :9

6Lr,13-1 -2; .rLil jLi;l JrL j r:-r 1l.q p! .-+t+ :r I rlr ,,"Lo:;l rr- r1 ! J..;J- pe.'

ru.:, .-bL:-. pJcl t ,s.f ;)\ Al-rJ-1l- .r,1; .1: Jr-rJi ..srU" c.rr:* tr fa-l -1 f.,,ka
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6bJ/- jlJj)r.iJtr I.t-:6!1.5 rJ.--- r.2 3,. i9 a3;V;)L 7,5)l.e 5.9r.i-r.5trJt

.tJi .rL..J" e (f .$:) ,r..."r .,Ljp -i)U ,j5- ,5lrJjL (r Jfu) r:li rl-b gj-:,

.5bdi-,,.J U ! :.7- .5rtc cJl- ,;.1f .t*-r 
"gldl1-l 

19UJJL .(0 ;F-:) r+J,l ;J;5

,.: .(t .$-:) .r-:; .-r"- t nr g.44S jl dil t{]i L---r ,-[a-l: 3 J:rS Ji,a .5*: ,-i
.5tr.1.2! r, c-j e ..ru! g.+ ,..7,r1j5 .Li-r .$ Jl- .p ,5b3.1Y jl .r- +# ? f *\;.
,t*i a 1,.2r" r!; J!.:-l r, cJt- ;,-l 6: ,t Jl;il lr O+ s) f Ci:r ;t .5;.s Ci- .uu:

.r3a .1! .91re.1! !j; 1'"tr ,,'l,p.leJjL ;jt .-p.; .e -iJ3-r -i p )l ,,sls

rlr-1r!t5;9r g,- r;bj.,;Y 6e2 1 MbNPV rilir .9lej: ,jl; -,-r

e-r.:1lajl1f3r-1r(rJ.i.--,i),reUe(o,.51eJ)r;-,SL;,rl.u)Jt::tL.i-t,ji

{.r jl .t,4 ;Lj il,V L. jf; 9 +. b.et rt dllui-|,.ji .:.2 -1.)Y rJ.c \ Y J.t": JIF,r
a,.-r.2.1-1 .-i!-, ,gtecJiJ& jl .r-i.ij il-, lJ5 uF" .5b.13! .,lr .*..! rtll ri, J 4. .!-)J ll^;l

.r4, 1$ d rl: jL:i Lrrrb .p; 9 rr-;,?J jl rPt- .ltiyu ..:-l ..Jl..:, .rb uL:; '\ J9.E i:

.rrlJ<J JjJJ ,.r-: ci J 1&. ottLts rslrisy;ly ,-+.r€J ,,gbc},ll r, c-; [r1;'9

,b:- j: J.r; Jti (Probit) i-t'Jt Jj-) JFime! 
')51 ,slal2-1.c-,1 a:---.i'l.)

.3UE irl, e! eJ. r,,. ,rl- / 1r .rL \ Y/M J.C50 dliE J Y=r^r'l'vq + \/\PIOV x X

2- e 3y 9 7;.6,o-l.ti ttV gl gt t- )- t :.t S*tt" i).rrr r.r,rr.trrLi,
.iLiL- r-rr) Oo r$al 61.,- p) .rL-i c.,r, .!.!J J,.pr) V?tti blia s 

15s ;- 6V:s\

r-.rl:* I Y=-./f0t.t+?l\\6? o\X,J-*J) }- Jj"ri .-r..: r-1.r. ..]:r ,-rt.,r rl (LTso)

.c-l .-\-i .rlr 4L.l-i Y JJJ? Jr JE-l j.r U {:l;51;,lN ,,:V, ..t i c-..1, ;-9, t7 t t .LTro

MbNPV r1 .- t : glr y 6yl &;- ;r;- " , L.a ;;-'- 6
6Jr) J::.-) Jl .r r L s93L^r 6be;j ; :l.ui t .rirta '>{,l5 

a,t { JU -1r ,!l-.1i

.r!rV\. -;r t tr.rt j S;lt jlii C*-.-t-11+,tr-;Yr !.rlFrrl;$3P.p(0 3r.\

6rJY .jLi, ,i- J.. 2 3 ,2 tttinr Jt.t- .4rf .rrJi .;Uo i:u g!- gt t, J* r tb
.1.\ 

t'l.d 6,)Vi C!- t:.,p .1: r5slr r.rLli Lr.rl: .l"H -r +-;+, jl .pt- ia-i: ."rr:.rr eit.i.i 1.,1

,Jt J.(;!. i-Li-.r1b r.,5r+.r r.ti.;b;r.,-i)l=l .geJY.jti, ;+- .itrE JS[". dr,1

.t- a t, -tt tSr1SV ;.'t-a ,grvi e!- t 6 at ai;lJE;r(lr rrjr;i u c,uu



jl u..? ijr a- MbNPV r-.5r-,e L L,-;rl.1l5j.7'! 
1.,r-r*l 6taJ.1I- r;..r J.6 JUrl - \ J,(.i
ytr, I Y" " 3-L; c-2r.J:;Ji

Fig. 1. Complste nuclear occupation of epidermal cells of Caradrina larva by MbNpV,

three days after infection. l200x. "Orginal'. c.= cuticle e.= cpidermis

\ jst t)i )l o-1 ), ej,li.,7rl.153.1) ,1r.; cit.gtrJrL .L, J r:..r #i -Y JK-:
yly fAo ,.r,L; l---i;: .Lr.2"u ,l rt.tu.5 b; J MbNPV !.JrJ

Fig. 2. Rupture of nucleus and cell membrane of adipose tissue and release of

polyhedra, five days after infection by MbNPV. 480x. 'Original'.
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,rs*\ jt3)i ;t nj.r.r 6t ,Q.rrl..r6 r:) ir-],l;i )lr+ .t:)t gl^JJL dr{;l-r J<':
.)rY?o 4W,-)2r.MbNPV

Fig. 3. Destruction of tracheal epidermal c€lb fwe days after infection by MbNPV.

36OL "Original".

I$r

t*

i-.
c--:Jr .f+.:J jJ J) .MbNPV g"9;a: t-.r t:,rr1.2t5 9.1Y ,1ar 9Ul, .iX, Fri -Y J*

.rlr tf " r,L;
Fig. 4. Infection of nerve sheath of Caradrina larva by MbNPV, five days post

inoculation 24Or'Original'.
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I

;).2t .71,- )s-; .:: ,MbNPV o-JJJ L lj..J:l.)t' 3_)Y -:1yl i-r;s J:JJj tr; Frl -0 J,<^5

.Jl-i rA " .rrL..:

Fig. 5. Infection of silk gland of Caradrina larva by MbNPV, three days post

inoculation zl80x."Original".

.,ts:ts\ Jtli ;l nj:.r 6i ,l*.lrl-.,t5:.,r) ,-;lrf .K-r.5lil3-l dLrJJ,l- -t JKj
.yly\-2",r,L; c--:lsMbNPV

Fig. 6. Crlumnar c€lls of alimentary canal of Caradrina larva, five days after infection

by MbNPV. 360x. "Original".
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1r..-,srs;lri.9li6u+ ,-,")5-): [9i..1111J5 y 3 >1',: t j>- j rg.2l> ;;-.-r>L;ljrsi g3;)
,Jr-:j ..r,r d.rlr ;u .j*rlf J \ 6s.t\ ,ti- t:. :st.5t^Jst.. ;a ,/.\ 6 rLi ,!-

.r, drl) u:, Jl:rl .9ll:0 ;* _e;) c,GI; irat " ! t+i _it 4 r^ c,W f ;
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Table 3. Mortality of different instar lawae fed on 63.10 PIB/n.2
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