
(,s6LrGk-,t r.r otiI4t1 t-g) (r)ie;)tiJ Jr.rij. o.lil l.^,8 , (alrjri.9.\. :(r.rti

G)e pt yct(. creTl& JetarJj tf.; t o rt eJ"- r, ti e* ) )l

J.: a5-oi,.:li;2;+. t .,,t*i d-rl.., Alrr 3 r.,1r-1.156,,4 J3."^, y;- if .ri n" t +.J-
;ta.l* slt s.ij- fy-\ r e5.:a,.j!.:-t .:j^i +r{/ tr JL.l dt Otnr;t 6LoJL

r r a r J L l.: ,.r. tf .Skrt U+ 5 olii 6)-r a*3- bja,.. ;-b il t*. d,.1€+ :r.., l+; crT cr.1L;
l2l sya.*, t .t I a;t:. r: n- ,iL;t.ji .l;3 r ro r JL sr'{LjI il d.rL eti + 4-.i tl

J!.,=. J-b"r c,ULCl ;,1 ;;*fe 6|.T c,Ulil jl .gJ.J{.r ti S-"uI ..pn ,:.,:,s{s tt,'4tK
. s trf ̂ ;y,r:-.1 : 6r 

tJ

,r aS-.r*t*. (Granules) Jji lfy 6mutsions) J:i*. p-- a:-r r: &b t+1, UjI JfirL
6;te irLjIl.: -^! l..r^, ort r &L dt -r{.1 613,.l 

jl vt-r.lr gFr r ,_H ,lf-,, .-F uiLr. .1.+.. -e:

p- { 6L.": I 11-1 gfbolL: );loJ.-:foat l- t-r-r-1 6bo.1L.l ! =+l { a5.-U ;t+l
i37 6ta.f Lji3 "-* uif-E )) e)- ,- Ax o-t . ,.11.Sr9\ jt ed .r^ .:-L- 3 r:l: jj,t-..

1-. .:Ha LjI.c,*l or* Cr.. ix' -rv t-ri.gla,* jl c( ,a.:-L- $.>-lu,:;t4;1f,* Lr2,

. o*l ory Cr. F 
^x^-.r 

6 yly <it itLjI .;1l .9t.4',*
The randomized complete blockdesign j: L..i ..t-U-Akf:! aJa .,tt1UjI ,.Lj OlLI pl

. .:."1 ..u I lr(; .111 .r; Lr.1t-j j I e! .rr I
-. r r+* aE c{,ur t * Lht:- rjb r .,(., .:,\ { j)\+ jl -J 

j}ij )\ 6-5}^ -*r
..u! -,j)l {t-rt-a:j3",.-.6J+ 0}l.lU ti t{D! jle(i r.ojl}111ir1.3)\s -eo.r.,o:Irej-pU

; ,.:-l or-e,, $ 4b. -,:Jt.,r tdijl d(i 9 i,r,1lJa.3 ir.l{ujT 1.,F- f U

rtv,r g otx", -blJd -t "d;.r*+. -l r.lUrj r u"s;4- t 4V 3r.; O+. rf: (t)
(2) Chilo supptestalis Walk. (l"p,l Pyralidac\
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Jfga 1.Jl. ,:rr fr, €{} rlfl .;.rY

r.lj!r,. 11'fe1: $).J.2. t*nl:$)St. 1t(..1: r.lj{r. J-rr. JrLfdr+jt,
eflS.. ,t*4:$!-Sr. 1l'{r.;r r$5r. rrd.1:/rl5r o -w1: rJj,t/..rtrt ;

r.fj--t,.o ;161r rf$t. 1r;$1: /el5r. ,r(-1t 1f}{t. .r."rr . rlrf+*r!
Jj{il. ,151: rd 1/. ,l'(1: r..J 1/" |dt1:f,1/" 'r'alr.. rr#.rl 0lrfa:
rf){r , t("1: ;l3IJ- r 1t(n1, ;/}"f r )6^)t lf}S t .rrl r v. .}iui;.r34 bltlsttf
r.l!{t/. ,b(1r;.J 1/, )6^)) i) tlo tl{tl:;) 1/c &.;: vo rJ36Jj,'l 4* rsr

.:rr.,Lij jl .ur jr.l r r L,r-t Jb s)i t +:fiy- +y t- 1: je.1 t o 4lrti+ JF fr-

.r+ !.r r t s.ttC3jl/6Jl 1os) ir -.tS ;f ;r, , elrt+ .ir3 e-1: ; J;lf1r .sf
. r:-l c:je t jt ,'.,

61.rr ru5lj jl .rt-J,, eiL-.,r: J .i! J-f o-11-e jl .J+ ,a:rfriL:. r: .,.:{ uji rrl; gr1

dJ{ (hiu) I t ,*.:f.5-.re r1 *)fi ei rlujl .+.rl .;) ..:*l ottl o'DPt j>t' l-i
. r:-l o:y & lpf.rL. jl j.r2 r r7!-j uL- 1r cLiJ g-lti't;.r-l* e, ttlio U:, &U
,j(.l; u 1 ^r-l,.{4u- 6;1 7 ree- ,.,+. dlj..t ki)\1 jl d( .rr .",Trl.u. ,.rl! Ul,J,,.a jl J,

. rtl.{)F 6jqI i.:.r-. L1i,Jr-:

J ,j)*JA;l j:ta; asr{ .rd ./k;l ! 'ir*t )12- ,n- it -,t'.:aLji jl e(..r".1,

lt*-- $i iE+.A J ,-.iL,!. !r- o.rij-9.1) .: l.ui en:.', -r (tlead heart) o:jJI 6treiL :l'ui ,l; L':

. .:-l .e2:rf6t-lrlr ^:-f q-*s l.r I \ sal ,l
. .:-l o'ul J.+ .r[.. o.y P tr F.r.r jl ^i" d(1 elrli', 611:; r;;

. o-l ,4:f 6'1; q*s t.t t rr C,r dbll;ad Jjl .*UjI :.p- s)\ , jl t:';
&r+r eE 4r(r .r- ri c^-r o,, .r- .*,r:r.jLTr 

:if;-t?irlj,?-.l" ru,

slLT <,Lbe

Je+,.. $-J 6.1L-1 e 1! e .:jJi6bdL jl ufu 6trlLl 61$ JL cr- crr'!t'jT Jr

; .:-l .4:Jr-t+. rp-; C:lr
.f]q w[-f r J.l ,l( e;L- srllLjl e1 !-2.,'. (dead hcart) 6J L'' eiL 4 !r'.1LI
, sub plot .r.la LlI 6U1t ., J J.al 1g;kD\{ .r:a LjI 6bcltC 1li.1: e5- split sptit plot desigl

g4Alehltp 6"rtre; [-;.:-l ..4.r.rfr-t*. -rilrrlr ! sub sub plot iJ3j;lii^ 6ls-11't 1cj;

l lr-* ;J6r; r; lfl.g g+t+tlr e'.t-*.. -e o:j., ri-.jr r*{ ! .!*..3.: jl 4 .1l ,9bt lF
e-..;: 1 1 61.11: .!r.. -e.:1:'1lr(; .:j 1.9: ; .r.1 ..rl rtJ-" -$ jr.rr* 13l..r.lLi x JI.SJ
.sLj! grrljl e'.1r .r d- :1lr r.1-.1;; ,Ji{ r-jI r.pr 6t+ t(. i,.} 6JljT tls eS J dJ{ d;r lji
e1 Ljar. lLT +-L: r.lr- 1: rla:r+ . .:-l cr: ,A-l-h * replicstion within placc &t" Atl
Rcps. w. place f t,-Jlr q-1.. all .sLi! 6r:ljTe-.1s 1 . ..q,rf1t4 t eLi; r- 1r ,J.:dt4-" b)t



Iti JLI t)\:r I L or.i .:-+ 6Lr1Li 6.1L.:1 .1Y 11 !,.r-.1LT r13. Jr . ,:-l o.r,.l ,S-l-!- p
il il lyl r'- ,r;t, ;a*J Al.1r 

'U; 
. .:-l .+r/ 

^-t,.. ^;61+ -,rh .!r. rr 6l; 1o cir
. l:-l r-r..1 c: [.i,_l Duncan\ Multiple range t€st

dq dJ.. a l,1r5.6rg:.2LjT

(Dead heart a;1b ell-) ,ft$ *lt !.r.e;- J,.te UfArt Jsat tyt ff.- dlrjJl : r,i,l

^ii^ .ll Jr eJ JU-^iL ffel @ead heart) .:!i 13;t aiL &Jr ;"i f". rr 1 Jrl.r1 .,1r

. riq.. u-(.. .rt-f r J+.r!(-.li J ) ria uj-i G 6Jl)r^,Jj
.+ '-,rr:-. JIF^iL ff ,ftjt.Ig;1: ,ir.ji ,y fr*rjb .:-t .:.eaL. rd2,L;La
tt+- p-t- -rjt; s-:jr 

=- ltjj JLli [-; . ,--l or.,pl:?-,l 11.:,r:-- ;1=1 GJLIJ,j jt at
. rl=r oJq.r C.yf t Jt\ lt 3 o)91 t:jli., :,t-.,r r $ e.l(g1l.r- 1r ,.l1t jI

Qy,j,gyt rtrF,.:: -alg*sf 1*-.r+ujl )r. fr-,rSt-r.llr. Jrt+ c +i tl

. .*t-.6r!1jtr.l ,.+y +
r.,iEr.3ai drt JylrJJ olj.. g;r/.jJ.jJrt t!2*, ty. p.- silrjJ I : 9

,gAl f rSl-rr .r+ tlFoL l.flJ Y .;U=. i"i .rI 6t^^iL &Jr .r*;^ -,r -:, lr; .31o

.,.:-l .-q.f;.11;
1fl\ *1: i,-<jt* . Jr-rt ..^r.l )lrj.l!-l ui::- J-t, jl s^,,,.r11r Error i1...
r rria. r rJr-! I 61lry.1Ll e:i^ r rJ !.9{, sjl+ {J+. .r& UjI At<* jt tt grl ttF,,rL
!i)\:J.l u-! LjT t)t lt* 6.r .:-l y*i. 4trtr u J J^ Jr JLi.i lt ,Jtub 61LI .;t s

. :11.u . .tr I l:,r",.
o$tt,t t tr tr g,l rJro. O.!j tJ 

^ 
- v : drt+ g, .)rrr,Jr!]Er\,./cLjlrt p_.lr!j1t - C

. J.J,r. Otlj ,lq .,r"L stl{Ljljt &ri r- 4 lg.
!blJ-rt*-. lJrE h::tr: r:-.ar{f+l )\'5-J J,-"r 6lr.jti+,Jh .91Li.:r, t*..

. (r. Jr+).:-l oe; eilll .r|fa1Li..y=t ue 1;p
U ,'lr+ g.r- r ctr.ld+ r s *s\gp| 7j*. .l)Ui | ..:# .*r r!l-r. u!r.5 1.r (r-lr.t,
'/.r gl ;s 6JLI Jij jl +5-.r3a ,j r/rrr-r/orv-r/arr ..rJ-,r J*. e-.;r g-.rr t l
;L J JjJ lx -! r(1 t, 4;r Li .l)ui I J+ o:J tf.ib! J r g+ rlr- p-- +-lt [,-; .;.-t .l tr s^^.
ti #l r .irl r*+ 4;JLi .-i)Ur I f.:[.-l*...1r .4:Jc.rt J .] rrrr:-.. wt-; r;L:. r: gI
1r r:-l 1l-:,r:'.. rslLIJa jt .S-.^.:q,. u".G! ( r r.lr+) ,ftLjl s19- cr& x .lt-j ,!lr-;t,
diln 1* lL * bl3iflg f U Cr(r- r o;LI c,Ltr. 5 r;lu- u 9l-et.r- e-a l;. L rrlt

. r.;lr.:"1-.11
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,lq drrf
@cad hcsrt) ,ltilOt,* C$)qtU ,!LjI .r1jr artlg 4[1t - si1

. .l"lq!. ,r-<^:- vt-;r ,.14 r.altfrrr;-.l r ci^ I 6lra [,.- 611:11

. J."lqn ,r-K*:. r : Jr't1 tr r }-lo Split split Plot -.,l+r 6tLI r:L-L*.. -; tr,.r I .1:
't-; .:-b.-. r- Zt *1r 1lr,r.r.. .j)\=l u.rLjl )tr- 6btL"; od ,:-l rJ,€j- 6-lb L^

.htir;b O:11 1l.r.r-..1: ,11.1 .rj,; c,5[i:. ,-il;i. 
.r"14 

UjT 6e;f(. 1: ,4 r-.jllr lr- rjb
. ( r . r!-tr) rit=. o-(,:. ,!LjI:.p,. oti ,..lt j

,sL n ,i*, c,r--j ! r (Dcad heart).r;Ji 4;t ^iL 
J.rJ .: ul+.- J-tc r{ &-i U. tr h+l-;i

. :1lr .:"r'-11 ;.1-
g1t.:rtuta;- &b lirf.sJr\ ,a1LjT rsr tJ- rjl{i.rt - *,

't.* t, ltrt, a.1t i J=6 t +F , err.,|F.;U 1f4l *1: .3,, I v-rr Jrt.r.
. Ja J". diij 611:r; r.i-9^i cir 1 61.;

lr-- l+tllr -p..i,.i ..-. rr 1lr.'r"*. .ir,= I u&Lji )tr 1* 6; ,:-l .r3ai,. 6_1tr b
. ri.;l: .:.*-11 dlrb, + .++! -l cy,-;!r J;lf

(.lr dro. a{/rb trt ,r&LjIrp p- ..,rt jJl - C
y, r t 1-r,,r .!l+t) vt=-r J &,iJtf,itjl r- 6lr; o, +.1,..1}.1 z.r t t1 e,j oj.1

. .Lil,F. ,r-fu..
d".:-l ..r.1 1.1,+l tN--r r(l+Jrh u, c,ri{Lji jl ed J^ .tt, ulLI .g*;e 1;g
6,.r: rljr j)uit .::r(-l-L-1- 6--,rb b (r r i!.l5) .:-l .4 ).rfri L I ,rU-je.r- 1te:;.1 6lr;
t/llt-t/r.a rri,,+ .-l..a. ^-Jr >\.f .ra L: tr,rlrllyr +.-i li , dF-jttr ,l;trl:1.rU-1t d*U

.,.:-l1l:r:-. ./.t gl 1:6JLi Jij jl e5-or-2 lKr1.: ,t, r/r,'. t
1l.r r.*.1 ;tI .i)Ur I ,rrl 4JJ.L{ *.;ll: <r-9U:.JjL ,-iL*- 6t6jt-(.1: g*i iJ}" e--V)
Jf:h . r:r(". c,rort-. C*t tA (rr J-r+) r.!t-jl .:.p- oK ,.lt^"i .!u. rjls ..lrr
lylf , 1*. r; ru-;t d.aL &"p,..;i.r :$-' 6;fp; t: \ ,:ar-ji \y t-:*r;rrjtlJ,l jl

, r.;l: c."*-.11 p-- ri L4 d+-j t? )
ctt{i* jt e(1 ,a 6,rr dtr 1l;a(1 Ojr .--t .re .:1.: gj.l ;lr >U 4-,rbb -t ..
Jr..5 ) rrf. ..ilrl ,r.1q dilt ,;\ J.et-. otllUji ;St-l ,r*=t ,.f,a:f A;; oj't-;I
19l.sD! jf AJr,_r,,t+ gL-1r e"L: At+).; d.,r ejlr j;&- it-t rrJ.. n-E-].6_2bb (rr

. 
": 

.: *-l- 6.,Li .r)\:it lp tb, "i,l, d.r,r.rt+--
.rll 6bdL &Jr s.,i r:-etii .lr:- ,_Fllo ,Sts.r.i ll4"l 61LI ,:,L-tr. Orlrb -,, t,

jt (d 2l 6112 ja- J-b, d,.it ,raf -F.1r t i.+.r t de*',.. Jl;.1 bel!.rr1:3
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.j.1t7 1r rr3:,-j\r f- Jt;lf ,-"- tl t bls_t_xs(r. J3r,. fp jl .,,t(. J.lJr,.-,r ;l tr l.-
. .iilcr3a ,..1^-rrL )t tjj. et tlraiL ff4-

1r ,rrtii o4-J-ltt .rrr(..lJa-)\- r.(..yr,* t .r19t.. t dtl-t)l nrll-.-- ,2L r,.r.1:

iL 6J J3""-*,6tt r.^ jlJ:i.l L.r*h.d ,jl.sf tll JJ-;r ar-l+, ).t-r. 1x #l lrL-jJl
.,--l .:".n I Ju-

i? Ul -t3l=. ,r.i-.r+ 6.1t-I r:l: .1.*...;.: 5 o:2 s3$-..r.:: ..ilJl ,l-ll+ t, &-lU L"

. ril{.il) .:_91,i:..rjb c,_91,i:. 5taJl.i;:
o3U:. .iln crsLi:" 6la;Lj 1r i,tlaLjl a:fS ; ejli. r..ri. tr 4,rtiL" r
,r.:4 t-jT rcl; Jj lri .iT drl J-i .ri c-- ..3ti.",j uL:..1: *f.4r,f.:! r l.rl c,-S-dUj d!{
:yr. j,1 i:,-etir:" gt+t( tr ;J U:. .,jti is+- s19- 1s.- ^f *tl,-.* r.l ;:.r r . *S-.rlI lt

;rl;t^, .,.:-l {-:lr lLJl ta;I .rjL1: .ir+. eJU t,t!t3+' ! rlLj J-t lpl.,1:.r".: .ri.;_el

,yQ ^f tiy- Jr 13- rij.rk!l ttl-r.. c,tilLji,.rrl lt?.| llrr &L 61LI eU + .-.iU

r'- dlr:". iSl*-*t{f- i;e"; ullf,-'1e,c1, ,rrfle; .rii l-el ,.1*; jt 6r ltFAUfrJ.c
f- ,1".;Lal r.*: .jJL i5-.:.iu-r: 

6.1l.;1 6l.l Qs :sn it+,- bi gs- L r O16+ r

ri, .:.iu-*j Alr.,Sltdl..L, r +.-r\ ..j,,. 0,,,,..r ;h.,:# :;t::t
. r.:q.. j.i- .::-:!U-

. *'fAtt +tt ;; lJ Q;I6; L-:il ,rt' f $J9,._1-j r e!,,^ to"; :y-.s t;

.I uiJtl,d! &,1'. e&tjl (Dead heart) c.sjl eiL.rr.1r - r .Jr+

t f+.1 i:i. pk+ {i^ fr- .\:ia aJ) r:i. &l a:.i^

t/r r/z

"/t

,-lrr(+,
Js=-y

,slll-xl6
Ja [.,

vt*r ,rlJjll. ,.i Uli (Dead heart).rjJT dU .r.qr - v r!+

x F+! a:i^ pt{i e: 6 
13-- 4:i^ p) r-;A &l {i^

r q/t

tr/.
r t/t

| 1/ t

1/ 2

"/t
r.1/t

r/t

2/r

.rrts*1,
o-*",-l-

6\tv.:V
.u L:
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eLri , dJtf.,lq dJfi. ui{Lji 6J t T r}$ f r1.ia, - r dr+

q9:[I e-..1: M.S.

0K-
Oti ndL.,irlF

Jl,-j
gllxe y -; 

tr.J

rrti 6alL.rr.1lF x-1t j
6.11.:r; eigJ r:ir

dti x 6rlrraji e:ia

(l;J lr.jJ-i A:;r xtl.+i
ltL x JtJ x r:i^

.q:.rl

Y

Y

r rvv/rt.**

I ''r/v r o*:F:F

rr,r/!r.**

r Y ! /v,r r

r t/lo.1

r. :0.01 >p>0.001

(Dead heart) d\.!L" + !.|J" rrt(. x JLr- dU:. J.,L- - t Jr+

-'-^b t=. ?t., &"iJtf

2/'t
1 1/ 2'/.

o / 'r'/.

r t/r'/.

dJts.i)
OS* rfl-
blter.r{

.to [:

t "/t

( r.r t;ui4 LjT) J,t ,..tlf;tl,tl*. ,la LjTa !j1.p1t &lr ' o rL'tr

X - ri-.l*i^ Oq,*i^ 6tk" e p- Eb Pr ^:ia &l r':ia

2zlr

./t

r/r
tlz

2/"
2l't

tl;6-rr
b:* rSy
0lyr.rF
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Y
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x
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gl .rr1r4 !rr.r. .lll dji.. ,.,r{ t, .rlul, at uT ,}ir.r, rrjn, - r .lr+

,:l *ii .-.:-,- (: 6rljl c1: M.S.

rl-s
lvd

Gi^

6 r lj-
tl.fi rty

J L(j x.:ir
J lFi x {:i. x p*

a

I

a

t.
t.

YC

t./2.r

tt /rt
r't/ . z

r r/vr t

e$t trt f $s, r.rjlr.tt;,Jirtjl .!L. p- u&LjI -rt5.rr ;;er rJ.l*. rrjr - v dr,s

t VI IV III II I rl-s

"/1rt

cfolo

"/rat
o/ o 1t

r /tt'r

2/v . r " /'r tv l/trv
2/'r"o

r /rr t

olts:.i)
bvgv
blyttf

J. [,

Jf ,!f r qt .,, ,le LjT ca$ y.I t J! CJ &..*. oj, - 
^ 

&.l.

x VI IV III II I

r/rct
r /lt r

v/z2r
o/tr7 t

r/ t r . Y

..lr.7.(+,

b*as-
0tttyf

.ut:

o tr 2/"o. / tr r

lt. .

t/trr

vtrj c 9 t-l .rrUjT .:gb 7.111r.1t$1r ,ft e.rr drp.. Ojf - r df+

r /2rv r/r rt
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v/tr t
r /r r r
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t/.qt

orz(,.1:
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dr+

c,l-i,- .-:- 6:ljT.r-.1r M.S.

u.rir"ji ori
..lt( u*Lj.ltF

( 1'r-) bl L+ r $b d,*

lvu
Jt.j xdli

p--, lALi r,+ xrdLsrJlF
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I

I
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t rr
**trt

r iv*
r
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rrti xIt o,.hlr..-rL-- rr &+

x &rl|f Jtrllf
2/'tro
t/tr.

.r/'r I t2/tor
t /tr r

r /trv
o/r1o

"/irt
t /r. t

tl16.r)
ot-rsry
Jlttr^tlr

J^ L,

i .JtJ ,Jr{l,.jl d{./fdq dj!,l (Dcad hcart) ..rrT rrL .rqr - r v rb.*

- F€, f5 r':rl pil fl*{ pk+ ?y p) &lr:n

l.l
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1 rj t-l ur{ LjI vre ui sit{drf (Dcad heart) ,riT rlL .rrlr - t r dr+

x r.e d. r- # f+^t pt+a lv P) Jrl 4i^
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2/v t'i/2
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t/t rlz
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6:lji r-1r M.S.
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dt(-,JcLjllF

rtr

rJt):. x Jlqr
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611:; rij^i r:ir
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dli x 4:ia
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I
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r

Y
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