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Figure 1. Impact of insecticide treatments on aphid infested celery plants. All products 
were applied with 0.5% v/v Silwet (penetrating surfactant).  The following rates were 
applied: Movento 240 SC (5 fl oz/A), Actara (3 oz/A), Beleaf (2.8 oz/A), Fulfill (2.75 

oz/A), Lannate LV (3 pt/A), and Dimethoate 4EC (1 pt/A). 
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/(.%!4&3!041&6.060,&!6%&201.*0&1!+4,!&@01.04?!6(2-(54,1;!!:56%!.&1.1!-*(70,&!,+.+!
(4!6(2-+*+.07&!&88&6.07&4&11!(8!-*(,56.1!+4,!,+.+!.(!%&)-!15--(*.!85.5*&!
*&?01.*+.0(41!+4,!51&!*&6(22&4,+.0(41;!
&
789:;<=&&

$3&)7&!041&6.060,&!.*&+.2&4.1!+4,!+4!54.*&+.&,!6%&6>!A$+/)&!BC!3&*&!.&1.&,!
+.!.%&!D:9!D(4.6+)2!E&1&+*6%!F+*2G!H4.*06+4G!D<!8(*!6(4.*()!(8!'()(*+,(!-(.+.(!
/&&.)&;!!IJ.)+4.06K!-(.+.(!1&&,!-0&6&1!3&*&!-)+4.&,!B"!04;!+-+*.G!30.%!#L!04;!*(3!
1-+604?!(4!M!D+=!"NB";!!$*&+.2&4.1!3&*&!*&-)06+.&,!8(5*!.02&1!04!+!*+4,(20O&,!
6(2-)&.&!/)(6>!,&10?4;!!P)(.1!3&*&!QN!8.;!)(4?!+4,!.%*&&!*(31!30,&!30.%!54.*&+.&,!
?5+*,!*(31!/(*,&*04?!&+6%!-)(.;! !

JBRMNBG!J,20*&!P*(G!+4,!P)+.0452!SQ!:T!.*&+.2&4.1!3&*&!+--)0&,!+1!04U
85**(3!1-*+=1!+.!-)+4.04?;!!F()0+*!.*&+.2&4.1!3&*&!80*1.!+--)0&,!+.!?*&+.&*!.%+4!RNV!
'()(*+,(!-(.+.(!/&&.)&!&??!%+.6%!(4!BB!W54&;!!X+1&,!(4!.%&!&6(4(206!.%*&1%(),!(8!
2(*&!.%+4!(4&!)+*?&!)+*7+!-&*!-)+4.G!+,,0.0(4+)!80*1.!?&4&*+.0(4!1-*+=1!3&*&!4&&,&,!
8(*!J,20*&!P*(!ABM!Y!"R!W54&G!#!W5)=CG!J.%&4+!A"R!W54&CG!X)+6>%+3>!A"R!W54&CG!FM#BZ!
A"R!W54&!Y!#!W5)=CG!.%&!)(3!*+.&!(8!$(*+6!BQ!H'!A"R!W54&!Y!#!W5)=CG!+4,!.%&!%0?%!*+.&!(8!
$(*+6!BQ!H'!A"R!W54&C[!4(!15/1&\5&4.!+--)06+.0(41!3&*&!4&6&11+*=!8(*!+4=!(8!.%&!
X&4&70+!BN!]^!.*&+.2&4.1;!!J))!+--)06+.0(41!3&*&!2+,&!5104?!+!104?)&U4(OO)&!%+4,U
%&),!/((2!A#N!?+))(41_+6*&!+4,!#N!-10C;!!!

P(1.U1-*+=!6(54.1!(8!80*1.!?&4&*+.0(4!'()(*+,(!-(.+.(!/&&.)&!+,5).1G!12+))!
)+*7+&!AB1.!+4,!"4,!041.+*1CG!+4,!)+*?&!)+*7+&!A#*,!+4,!L.%!041.+*1C!8*(2!807&!*+4,(2)=!
1&)&6.&,!-)+4.1!8*(2!.%&!20,,)&!*(3!(8!&+6%!-)(.!3&*&!2+,&!3&&>)=G!1.+*.04?!(4!BZ!
W54&;!!P)(.1!3&*&!7015+))=!*+.&,!8(*!,&8()0+.0(4!3&&>)=!/=!&1.02+.04?!.(.+)!,&8()0+.0(4!
-&*!-)(.;!

$%&!452/&*1!(8!12+))!)+*7+&G!)+*?&!)+*7+&G!+4,!+,5).1G!+1!3&))!+1!.%&!
,&8()0+.0(4!*+.04?1G!3&*&!.*+418(*2&,!)(?!A@!`!BC!-*0(*!.(!+4+)=101;!J4+)=101!(8!
7+*0+46&!3+1!51&,!8(*!,+.+!+4+)=101!+4,!+,U%(6!$5>&=!2&+41!1&-+*+.0(4!3+1!51&,!.(!
6(2-+*&!.*&+.2&4.!2&+41!AP!a!N;NQC;!
!
>8=?@9=&&

H@6&-.!8(*!J,20*&!P*(!+4,!J.%&4+G!+))!.*&+.2&4.1!*&15).&,!04!10?40806+4.)=!
8&3&*!12+))!)+*7+&!.%+4!.%&!54.*&+.&,!6(4.*()G!3%0)&!+))!.*&+.2&4.1!10?40806+4.)=!
*&,56&,!.%&!452/&*!(8!)+*?&!)+*7+&!-&*!-)+4.G!6(2-+*&,!.(!.%&!54.*&+.&,!A$+/)&!BC;!!
$%&*&!3&*&!+)1(!10?40806+4.!,088&*&46&1!04!452/&*1!(8!)+*?&!)+*7+&!+2(4?!.%&!
041&6.060,&!.*&+.2&4.1;!!J))!.%*&&!1=1.&206!-*(,56.1!AJ,20*&!P*(G!JBRMNBG!+4,!
P)+.0452!SQ!:TC!-&*8(*2&,!3&))G!30.%!JBRMNB!%+704?!10?40806+4.)=!8&3&*!)+*?&!
)+*7+&!.%+4!10@!(8!.%&!8()0+*!-*(,56.1;!!J2(4?!.%&!8()0+*!-*(,56.1G!J,20*&!P*(!
*&\50*&,!3&&>)=!1-*+=1G!3%0)&!FM#BZ!+4,!.%&!)(3!*+.&!(8!$(*+6!BQ!H'!3&*&!+--)0&,!
.%*&&!(8!.%&!8(5*!3&&>1;!!J.%&4+G!X)+6>%+3>G!+4,!.%&!%0?%!*+.&!(8!$(*+6!BQ!H'!



! "L!

*&\50*&,!(4&!15/1&\5&4.!+--)06+.0(4G!+))!.3(!3&&>1!+8.&*!.%&!040.0+)!+--)06+.0(4;!!]8!
.%&1&G!%(3&7&*G!(4)=!X)+6>%+3>!-*(70,&,!*&,56.0(4!04!+7&*+?&!)+*?&!)+*7+&!/&)(3!
.%&!.%*&1%(),!(8!(4&!-&*!-)+4.;!!^&1-0.&!(4&!8&3&*!+--)06+.0(4!8(*!.%&!%0?%!*+.&!(8!
$(*+6!BQ!H'G!4(!10?40806+4.!,088&*&46&1!04!/&&.)&!)08&!1.+?&1!(*!,&8()0+.0(4!3&*&!4(.&,!
/&.3&&4!.%&!%0?%!+4,!)(3!*+.&1!8(*!.%01!-*(,56.;!!J))!.%*&&!X&4&70+!BN!]^!
.*&+.2&4.1!*&\50*&,!(4)=!.%&!040.0+)!8()0+*!+--)06+.0(4!.(!-*(70,&!80*1.!?&4&*+.0(4!
/&&.)&!6(4.*();!!

$%&!54.*&+.&,!-)(.1!%+,!10?40806+4.)=!?*&+.&*!,&8()0+.0(4!6(2-+*&,!.(!+))!
(.%&*!.*&+.2&4.1;!!$%&!1&+1(4+)!,&8()0+.0(4!+7&*+?&!3+1!#R;RV!04!.%&!54.*&+.&,!
-)(.1G!6(2-+*&,!.(!)&11!.%+4!RV!8(*!+))!(.%&*!.*&+.2&4.1;!!^088&*&46&1!04!,&8()0+.0(4!
+2(4?!041&6.060,&!.*&+.&,!-)(.1!*+4?&,!8*(2!B;B!.(!Q;MV;!!b&(406(.04(0,!041&6.060,&1!
+*&!1.0))!-*(70,04?!1588060&4.!'()(*+,(!-(.+.(!/&&.)&!6(4.*()!8(*!D06%0?+4!8+*2&*1G!
/5.!4&3!6%&201.*0&1!)0>&!X&4&70+!BN!]^!+*&!+)1(!-*(704?!.(!/&!&88&6.07&;!!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



! "Q!

$+/)&!B;!:&+1(4+)!2&+4!452/&*!(8!'()(*+,(!-(.+.(!/&&.)&!)08&!1.+?&1!-&*!-)+4.!+4,!V!,&8()0+.0(4!04!+4!041&6.060,&!
80&),U.*0+)!6(4,56.&,!/=!.%&!D:9!7&?&.+/)&!&4.(2()(?=!)+/(*+.(*=;!

$*&+.2&4.!
<41&6.060,&!
6)+11!

J--)06+.0(4!
2(,&!! E+.&! J,5).!

:2+))!
c+*7+!

c+*?&!
c+*7+!

V!
,&8()0+.0(4!

94.*&+.&,! ! ! !! B;"!/! R;#!8! Q;N!8! #R;R!&!

X&4&70+!BN!]^!
E=+4(,04&!
*&6&-.(*!
2(,5)+.(*!

8()0+*! Q!8)!(O_J! N;#!+! N;Q!+/6! N;S!+/6,!
!
#;Z!+/6,!

X&4&70+!BN!]^!`!
D:]!

E=+4(,04&!
*&6&-.(*!
2(,5)+.(*!

8()0+*!
Q!8)!(O_J!`!
N;QV!7_7!

N;R!+/! N;S!+/6! N;M!+/6,!
!
Q;R!6,!

X&4&70+!BN!]^!
E=+4(,04&!
*&6&-.(*!
2(,5)+.(*!

8()0+*! R;SQ!8)!(O_J! N;Q!+/! N;Z!+/6! N;M!/6,!
!
Q;M!/6,!

J,20*&!P*(!

b06(.0406!
+6&.=)6%()04&!
*&6&-.(*!
+?(401.!

8()0+*! B;#!8)!(O_J! N;Q!+/! #;Z!&8! B;R!,&! #;B!/6,!

X)+6>%+3>!

b06(.0406!
+6&.=)6%()04&!
+))(1.&*06!
+6.07+.(*!

8()0+*! ";Q!(O_J! N;Q!+/! N;S!+/6! N;Z!+/6,! #;N!/6,!

J.%&4+!

:(,052!
6%+44&)!
2(,5)+.(*!Y!
6%)(*0,&!
6%+44&)!
+6.07+.(*!

8()0+*! BS!8)!(O_J! N;Q!+/! #;"!,&8! ";B!&! #;S!6,!

FM#BZ! !! 8()0+*! BM!8)!(O_J! N;#!+! ";N!6,&! ";B!&! L;"!,!

$(*+6!BQ!H'!`!
^=4&UJ206!

D0.(6%(4,*0+)!
6(2-)&@!<!
&)&6.*(4!
.*+41-(*.!
04%0/0.(*!

8()0+*!
BL!8)!(O_J!`!
N;QV!7_7!

N;L!+! B;S!/6,! B;R!6,&!

!
!
L;L!,!

$(*+6!BQ!H'!`!
^=4&UJ206!

D0.(6%(4,*0+)!
6(2-)&@!<!
&)&6.*(4!
.*+41-(*.!
04%0/0.(*!

8()0+*!
BS!8)!(O_J!`!
N;QV!7_7!

N;#!+! B;Z!6,! B;N!6,&!

!
!
";R!+/6,!

J,20*&!P*(!

b06(.0406!
+6&.=)6%()04&!
*&6&-.(*!
+?(401.!

0485**(3! Z;S!8)!(O_J! N;Q!+/! N;L!+/6! N;Q!+/6! B;M!+/6!

P)+.0452!SQ!:T!

b06(.0406!
+6&.=)6%()04&!
*&6&-.(*!
+?(401.!

0485**(3! ";RR!(O_J! N;R!+/! N;"!+/! N;N!+/! B;B!+/!

JBRMNB! ! 0485**(3! BN!(O_J! N;Q!+/! N;N!+! N;N!+! B;B!+!
^088&*&4.!)&..&*1!30.%04!+!6()524!,&4(.&!1.+.01.06+))=!10?40806+4.!,088&*&46&1!+2(4?!.*&+.2&4.1!AP!a!N;NQG!$5>&=K1!
d:^C;!!^+.+!.*+418(*2&,!8(*!+4+)=101!30.%!)(?!A@`BCG!4(4U.*+418(*2&,!2&+41!-*&1&4.&,!04!.+/)&;!

!
!
!



! "R!

!
=)-4#2*"6"$"*A&+.&5+$+/(%+&2+*(*+&6##*$#&2+2)$(*"+,-&*+&"3"%(4$+2/"%&(,%&

*B"(3#*B+1(3&
!

<20,+6)(-*0,!A0;&;e!J,20*&!P*(C!+4,!.%0+2&.%(@+2!A0;&;e!P)+.0452G!J6.+*+C!6(4.045&!
.(!/&!.%&!2(1.!6(22(4!2&+41!(8!'()(*+,(!-(.+.(!/&&.)&!2+4+?&2&4.;!!$(,+=G!
?*&+.&*!.%+4!SQV!(8!.%&!6(22&*60+)!-(.+.(!+6*&1!04!.%&!4(*.%&+1.&*4!+4,!
20,3&1.&*4!940.&,!:.+.&1!+*&!-*(.&6.&,!/=!.%&1&!6(2-(54,1!AbJ::!"NNRC;!!:56%!
6(4101.&4.!+4,!%&+7=!,&-&4,&46=!(4!+4=!6(2-(54,!1&.1!.%&!1.+?&!8(*!*&101.+46&!
,&7&)(-2&4.;!!F5*.%&*!6(2-)06+.04?!.%&!0115&!01!.%&!+7+0)+/0)0.=!(8!?&4&*06!
020,+6)(-*0,!8(*25)+.0(41[!.%&1&!8(*25)+.0(41!,*07&!,(34!-*(,56.!6(1.G!3%06%!30))!
)0>&)=!)&+,!.(!&7&4!?*&+.&*!80&),!&@-(15*&!.(!.%&1&!6(2-(54,1;!!J))!(8!.%&1&!*&+1(41!
1.*(4?)=!15--(*.!.%&!4&&,!.(!6(4.045&!2(40.(*04?!*&101.+46&!,&7&)(-2&4.!+4,!.(!
&46(5*+?&!?*(3&*1!.(!+,(-.!*&101.+46&!2+4+?&2&4.!1.*+.&?0&1;!
!
]5*!(/f&6.07&!3+1!.(!6(4.045&!?+.%&*04?!,+.+!(4!1516&-.0/0)0.=!.(!020,+6)(-*0,!+4,!
.%0+2&.%(@+2!04!'()(*+,(!-(.+.(!/&&.)&!-(-5)+.0(41!6())&6.&,!8*(2!6(22&*60+)!
-(.+.(!80&),1!04!D06%0?+4!+4,!(.%&*!*&?0(41!(8!.%&!940.&,!:.+.&1;!$(!+66(2-)01%!.%01!
(/f&6.07&G!B#!'()(*+,(!-(.+.(!/&&.)&!-(-5)+.0(41!A&0?%.!D06%0?+4!-(-5)+.0(41!+4,!
807&!-(-5)+.0(41!6())&6.&,!04!(.%&*!1.+.&1C!3&*&!/0(+11+=&,!30.%!020,+6)(-*0,!
+4,_(*!.%0+2&.%(@+2;!
!
789:;<=&&&
^5*04?!"NB"G!&0?%.!'()(*+,(!-(.+.(!/&&.)&!-(-5)+.0(41!3&*&!6())&6.&,!8*(2!8(5*!
D06%0?+4!6(54.0&1!A<4?%+2G!D(4.6+)2G!$516()+G!+4,!g+1%.&4+3C;!!'((-&*+.(*1!+)1(!
-*(70,&,!-(-5)+.0(41!8*(2!<,+%(G!b&3!h(*>G!D+04&G!+4,!i0*?040+;!!]4&!1516&-.0/)&!
)+/(*+.(*=!1.*+04!3+1!+)1(!.&1.&,!A$+/)&!BC;!!$(!+115*&!(4)=!%&+).%=!/&&.)&1!3&*&!
.&1.&,G!4&3)=!*&6&07&,!/&&.)&1!3&*&!2+04.+04&,!+.!*((2!.&2-&*+.5*&!+4,!BReZ!ce^!
-%(.(-&*0(,!+4,!8&,!-&1.060,&U8*&&G!?*&&4%(51&U?*(34!-(.+.(!8()0+?&!8(*!#US!,+=1;!!!
!
J,5).!'()(*+,(!-(.+.(!/&&.)&1!3&*&!.*&+.&,!30.%!B!j)!(8!+6&.(4&_041&6.060,&!1()5.0(4!
(8!>4(34!6(46&4.*+.0(4!+--)0&,!.(!.%&!7&4.*+)!15*8+6&!(8!.%&!+/,(2&4!5104?!+!QN!j)!
d+20).(4k!206*(1=*04?&;!!$3(!-(-5)+.0(41!30.%!>4(34!*&101.+46&!0115&1!
AW+2&1-(*.G!bh!+4,!$516()+G!D<C!*&\50*&,!.3(!+--)06+.0(41!(8!B!j)!(8!
+6&.(4&_041&6.060,&!1()5.0(4!-&*!/&&.)&!.(!+6%0&7&!.%&!,&10*&,!,(1&!A0&;G!B!j)!(8!"N;N!
j?_j)!-)51!B!j)!(8!BN;N!j?_j)!.(!?&.!+!,(1&!(8!#N;N!j?_j)C;!!J!*+4?&!(8!8(5*!.(!BB!
6(46&4.*+.0(41G!-)51!+4!+6&.(4&U(4)=!6(4.*()G!3+1!1&)&6.&,!8(*!&+6%!-(-5)+.0(4G!
,&-&4,04?!(4!.%&!452/&*!(8!+7+0)+/)&!/&&.)&1!+4,!>4(34!*&101.+46&!%01.(*=!8(*!&+6%!
-(-5)+.0(4;!!<4!&+6%!/0(+11+=G!"SULN!+,5).1!3&*&!.*&+.&,!30.%!&+6%!6(46&4.*+.0(4!
A404&!.(!BN!/&&.)&1!-&*!,01%!+4,!.%*&&!.(!8(5*!,01%&1!-&*!6(46&4.*+.0(4C;!!F())(304?!
.*&+.2&4.G!/&&.)&1!3&*&!-)+6&,!04!BNN!22!,0+2;!P&.*0!,01%&1!)04&,!30.%!g%+.2+4k!
b(;!B!80).&*!-+-&*!+4,!-*(70,&,!30.%!8*&1%!-(.+.(!8()0+?&;!!$%&=!3&*&!>&-.!+.!"QlBm'!
+4,!.%&!8()0+?&!+4,!80).&*!-+-&*!3&*&!6%&6>&,!,+0)=!+4,!6%+4?&,!+1!4&&,&,;!
!
X&&.)&!*&1-(41&!3+1!+11&11&,!S!,+=1!-(1.!.*&+.2&4.!nP+04.&*G!iJ!3+1!+11&11&,!+8.&*!
R!,+=1o;!!J!/&&.)&!3+1!6)+11080&,!+1!,&+,!08!0.1!+/,(2&4!3+1!1%*54>&4G!0.!,0,!4(.!



! "S!

2(7&!3%&4!0.1!)&?1!(*!.+*10!3&*&!-046%&,G!+4,!0.1!&)=.*+!3&*&!,+*>&4&,;!!J!/&&.)&!
3+1!6)+11080&,!+1!3+)>04?!+4,!%&+).%=!08!0.!3+1!+/)&!.(!?*+1-!+!-&460)!+4,!3+)>!
8(*3+*,!4(*2+))=;!!J!/&&.)&!3+1!6)+11080&,!+1!-(01(4&,!08!0.1!)&?1!3&*&!&@.&4,&,!+4,!
1%+>04?G!0.!3+1!54+/)&!.(!*0?%.!0.1&)8!(*!?*+1-!+!-&460)G!+4,!0.!3+1!54+/)&!.(!3+)>!
8(*3+*,!4(*2+))=!+.!)&+1.!(4&!/(,=!)&4?.%;!!X&&.)&1!.%+.!%+,!,0&,!,5&!.(!!"#$%#&'#!
1--;!048&6.0(4!3&*&!&@6)5,&,!8*(2!+4+)=101[!.%&1&!/&&.)&1!3&*&!&+10)=!*&6(?40O&,!/=!
.%&0*!-+)&G!-&.*080&,!+--&+*+46&!+4,_(*!-*&1&46&!(8!3%0.&!80)+2&4.(51!854?0;!!^&+,!
+4,!-(01(4&,!/&&.)&!452/&*1!3&*&!-(()&,!8(*!+4+)=101;!!^+.+!3&*&!+4+)=O&,!5104?!
1.+4,+*,!)(?U-*(/0.!+4+)=101!A:J:!<41.0.5.&G!"NNMC;!
!
>8=?@9=&&&
$%&!020,+6)(-*0,!c^QN!7+)5&!A,(1&!)&.%+)!.(!QNV!(8!.%&!/&&.)&1C!8(*!.%&!1516&-.0/)&!
)+/(*+.(*=!1.*+04!3+1!N;NSQ!j?_/&&.)&!A$+/)&!"C;!!$%&!c^QN!7+)5&1!8*(2!.%&!80&),!8(*!
020,+6)(-*0,!*+4?&,!8*(2!N;BMQ!j?_/&&.)&!AD:9C!.(!#;BRL!j?_/&&.)&!A:+6>&..!
P(.+.(&1!F0&),!BQ#C!8(*!D06%0?+4!-(-5)+.0(41;!$%&!020,+6)(-*0,!c^QN!7+)5&1!8*(2!.%&!
(5.U(8U1.+.&!-(-5)+.0(41!*+4?&,!8*(2!N;"BN!j?_/&&.)&!AP+04.&*G!iJC!.(!BB;QSN!
AW+2&1-(*.G!bhC;!
! !
c^QN!7+)5&1!8(*!+))!-(-5)+.0(41!3&*&!10?40806+4.)=!%0?%&*!.%+4!.%&!1516&-.0/)&!
)+/(*+.(*=!1.*+04;!<4!"NB"G!SQV!(8!.%&!D06%0?+4!1+2-)&1!3&*&!?*&+.&*!.%+4!BNU8(),!
*&101.+4.!.(!020,+6)(-*0,G!6(2-+*&,!.(!QSV!04!"NBBG!RNV!04!"NBNG!+4,!ZQV!04!"NNM;!
!
$%&!.%0+2&.%(@+2!c^QN!7+)5&!8(*!.%&!1516&-.0/)&!)+/(*+.(*=!1.*+04!3+1!N;NMN!
j?_/&&.)&!A$+/)&!BC;!!c^QN!7+)5&1!8(*!.%0+2&.%(@+2!04!D06%0?+4!*+4?&,!8*(2!N;BLN!
j?_/&&.)&!AD:9C!.(!N;LRL!j?_/&&.)&!A:+6>&..!P(.+.(&1!F0&),!BQ#CG!+4,!8*(2!N;BNM!
j?_/&&.)&!AP+04.&*G!iJC!.(!N;ZRB!j?_/&&.)&!AW+2&1-(*.G!bhC!8(*!(5.U(8U1.+.&!
-(-5)+.0(41;!!b(!D06%0?+4!-(-5)+.0(41!3&*&!?*&+.&*!.%+4!BNU8(),!*&101.+4.!.(!
.%0+2&.%(@+2;!!
!
<4!?&4&*+)G!*&101.+46&!7+)5&1!+6*(11!.%&!6(54.*=!+*&!7&*=!1020)+*!.(!.%(1&!04!*&6&4.!
=&+*1;!!J1!)(4?!+1!?*(3&*1!6(4.045&!.(!51&!+!7+*0&.=!(8!041&6.060,&!2(,&1!(8!+6.0(4!
3%&4!2+4+?04?!'()(*+,(!-(.+.(!/&&.)&1G!0.!+--&+*1!.%+.!.%&!4&(406(.04(0,1!6+4!
6(4.045&!.(!-)+=!+!2+f(*!*()&;!!D(1.!02-(*.+4.)=G!0.!01!&11&4.0+)!.%+.!?*(3&*1!*&8*+04!
8*(2!5104?!8()0+*!-*(,56.1!6(4.+0404?!4&(406(.04(0,1G!3%&4!+!4&(406(.04(0,!3+1!
+--)0&,!+.!-)+4.04?;!!!
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&
&
&
&
&
&
&
&
&
&



! "Z!

9(6$#&CD&'()(*+,(!-(.+.(!/&&.)&!-(-5)+.0(41!.&1.&,!8(*!1516&-.0/0)0.=!.(!020,+6)(-*0,!
+4,!.%0+2&.%(@+2!04!"NB";!
7"4B"0(,&2+2)$(*"+,-&
()*"&+,)-!&,./"&+-0'"1*-23!:522&*!+,5).1!3&*&!6())&6.&,!(4!"L!W5)=!"NB"!/=!D+*>!
]..(G!J?*0UX5104&11!'(415).+4.1G!<46;G!8*(2!6(22&*60+)!-(.+.(!80&),1!04!D(4.6+)2!
'(54.=;!!
4$5$++"11!:522&*!+,5).1!3&*&!6())&6.&,!(4!#!W5)=!"NB"!8*(2!+!6(22&*60+)!-(.+.(!
80&),!4&+*!D+46%&1.&*G!g+1%.&4+3!'(54.=;!
6&"")%'11"!:522&*!+,5).1!3&*&!6())&6.&,!(4!"N!W5)=!"NB"!/=!D+*>!]..(G!J*?0U
X5104&11!'(415).+4.1G!<46;!8*(2!+!6(22&*60+)!-(.+.(!80&),!AJX'U$X!S!Y!""C!4&+*!
T*&&470))&G!D(4.6+)2!'(54.=;!
789!]7&*304.&*&,!+,5).1!3&*&!6())&6.&,!(4!Z!W54&!"NB"!8*(2!-(.+.(!*&1&+*6%!-)(.1!
(4!.%&!6+2-51!(8!D06%0?+4!:.+.&!9407&*10.=G!<4?%+2!'(54.=;!
!"#$%&&'()&"&)%*!J,5).1!3&*&!6())&6.&,!/=!D+*>!]..(!+4,_(*!c(*&4!g&*4&..&G!J?*0U
X5104&11!'(415).+4.1G!<46;!8*(2!6(22&*60+)!-(.+.(!80&),1!04!D(4.6+)2!'(54.=;!
!!!!!0'"1*-:!:522&*!+,5).1!3&*&!6())&6.&,!(4!M!W5)=!"NB";!
-----0'"1*-23-]7&*304.&*&,!+,5).1!3&*&!6())&6.&,!04!&+*)=!W54&!"NB";!
!!!!!0'"1*+-;<=!:522&*!+,5).1!3&*&!6())&6.&,!(4!M!W5)=!"NB";!
>$+?,1#!:522&*!+,5).1!3&*&!6())&6.&,!(4!#!W5)=!"NB"!/=!X*06&!:.04&G!g+).%&*!F+*21G!
8*(2!+!6(22&*60+)!-(.+.(!80&),!4&+*!'+*(G!$516()+!'(54.=;!
;)*E+.E-*(*#&2+2)$(*"+,-&
(&,,+.,,@A-7#')"!]7&*304.&*&,!+,5).1!3&*&!6())&6.&,!(4!""!W54&!"NB"!/=!J4,*&0!
J)=(>%04G!9407&*10.=!(8!D+04&G!8*(2!.%&!J*((1.((>!E&1&+*6%!F+*2!4&+*!P*&1\5&!<1)&G!
DH;!
!&'*B"C#."&A-7#')"!:522&*!+,5).1!3&*&!6())&6.&,!(4!R!J5?51.!"NB"!/=!J+*(4!
X5OO+G!9407&*10.=!(8!D+04&G!8*(2!+4!(*?+406!1&&,!8+*2!4&+*!X*0,?&3+.&*G!DH;!
D#E"+F,&.G!G"C-H,&@!]7&*304.&*&,!+,5).1!3&*&!6())&6.&,!(4!#B!D+=!"NB"!/=!:+4,*+!
D&4+1%+G!'(*4&))!'((-&*+.07&!H@.&410(4G!8*(2!+!6(22&*60+)!-(.+.(!80&),!04!
W+2&1-(*.G!:588()>!'(54.=G!bh;!
G,&./-I#EF.,)A-J'&B')'#!:522&*!+,5).1!3&*&!6())&6.&,!(4!BZ!W54&!"NB"!/=!J,+2!
g02&*G!i0*?040+!P()=.&6%406!<41.0.5.&!+4,!:.+.&!9407&*10.=G!8*(2!7()54.&&*!-(.+.(&1!
04!+!6(..(4!80&),!04!b(*.%!d+2-.(4!'(54.=G!iJ;-
K#')."&A-J'&B')'#!:522&*!+,5).1!3&*&!6())&6.&,!(4!L!W54&!"NB"!/=!J,+2!g02&*G!
i0*?040+!P()=.&6%406!<41.0.5.&!+4,!:.+.&!9407&*10=G!8*(2!54.*&+.&,!*&1&+*6%!-)(.1!+.!
i0*?04+!P()=.&6%406!<41.0.5.&!+4,!:.+.&!9407&*10.=K1!J?*065).5*+)!E&1&+*6%!+4,!
H@.&410(4!'&4.&*!04!P+04.&*G!iJ!
@(6+/(*+/A&-*/(",&
G"C-D"&+"L!J,5).1!(/.+04&,!04!"NNZ!8*(2!.%&!P%0))0-!J)+2-0!X&4&8060+)!<41&6.1!
E&+*04?!c+/(*+.(*=G!b&3!W&*1&=!^&-+*.2&4.!(8!J?*065).5*&!+4,!1046&!*&+*&,!+.!
D06%0?+4!:.+.&!9407&*10.=!30.%(5.!6(4.+6.!.(!041&6.060,&1;!
&
&
&
&
&



! "M!

9(6$#&FD&c^QN!7+)5&1!Aj?_/&&.)&C!+4,!MQV!80,560+)!)020.1!8(*!'()(*+,(!-(.+.(!/&&.)&!
-(-5)+.0(41!.*&+.&,!30.%!020,+6)(-*0,!+4,!.%0+2&.%(@+2!+.!S!,+=1!-(1.!.*&+.2&4.;!

G7G<H5@;I>G<& @<JK&

LM0N6##*$#O&
PJQ&5+,."%#,4#&G,*#/'($-&

7"4B"0(,&2+2)$(*"+,-& ! !
J4,&*1(4!X*(.%&*1!F0&),!"R! N;ZS#! N;SLS!p!B;NB#!
^5E511&))!! B;NNZ! N;ZBN!p!B;SBM!
T*&&470))&! N;MQM! !!!!!!!!!!!!!!!!!!!!!!N;ZLR!p!B;NMN!
D:9! N;BMQ! N;BLS!p!N;"MM!
:+6>&..!P(.+.(&1!F0&),!M! N;MLR! N;R"R!p!B;#LS!
:+6>&..!P(.+.(&1!F0&),!"R! !!!!!!!!!N;ZBL! !!!!!!!!!!!!!!!!!!!!!!N;S"N!p!N;M"Q!
:+6>&..!P(.+.(&1!F0&),!BQ#! !!!!!!!!!#;BRL! !!!!!!!!!!!!!!!!!!!!!!";QRR!p!#;ZMS!
$516()+! !!!!!!!!!N;RSQ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!q!
;)*E+.E-*(*#&2+2)$(*"+,-& ! !
J*((1.((>G!D+04&! N;QMQ! N;LNS!p!B;##"!
X*0,?&3+.&*G!D+04&! B;S"#! B;LQZ!p!";NLZ!
W+2&1-(*.G!b&3!h(*>! BB;QSN! R;#QS!p!#N;QQN!
b(*.%!d+2-.(4G!i0*?040+! N;ZR"! !!!!!!!!!!!q!
P+04.&*G!i0*?040+! N;"BN! N;BLB!p!N;QBR!
@(6+/(*+/A&-*/(",& ! !
b&3!W&*1&=! N;NSQ! N;NQL!p!N;BNN!
! ! !
9:GH789:;RH7&
7"4B"0(,&2+2)$(*"+,-& ! !
J4,&*1(4!X*(.%&*1!F0&),!"R! N;#SL! !!!!!!!!!!!!q!
T*&&470))&! N;LNZ! N;#QM!p!N;LRS!
D:9! N;BLN! N;BBM!p!N;BRS!
:+6>&..!P(.+.(&1!F0&),!M! N;L"R! N;#QB!p!N;QZB!
:+6>&..!P(.+.(&1!F0&),!"R! N;"QB! N;BQN!p!N;QNM!
:+6>&..!P(.+.(&1!F0&),!BQ#! N;LRL! N;#MZ!p!N;Q"Q!
$516()+! N;L#L! N;"ZS!p!N;QLN!
;)*E+.E-*(*#&2+2)$(*"+,-& ! !
J*((1.((>G!D+04&! N;BMS! N;BS#!p!N;""Q!
X*0,?&3+.&*G!D+04&! N;QMZ! N;##Z!p!B;LLN!
W+2&1-(*.G!b&3!h(*>! N;ZRB! N;SRR!p!N;MRS!
b(*.%!d+2-.(4G!i0*?040+! N;"SR! N;""B!p!N;#"L!
P+04.&*G!i0*?040+! N;BNM! N;NLR!p!N;"MQ!!
@(6+/(*+/A&-*/(",& ! !
b&3!W&*1&=! N;NMN! N;NSZ!p!N;BNL!

q!4(!6(480,&46&!)020.1!6+)65)+.&,!,5&!.(!041588060&4.!80.!.(!.%&!2(,&)!
!
!
!
!


