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87-.7!.02=1!F(!-,3(+/+(3(1!&4!0G(+=5!/(+6-44-G(H!!>7+02'7!37(!.06/=&-,3!/+0.(44@!37(!I*%!F(.&6(!&8&+(!0;!
G&+-&3-0,!-,!/+&.3-.(4!&60,'!&!;(8!0+'&,-.!1&-+5!;&+64!87(+(!6-=K-,'!&,-6&=4!8(+(!,03!0F3&-,-,'!;((1!G&=2(!
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/+012.(+4!&,1!.0,426(+4!,&3-0,8-1(H!!>7(!/+0G-4-0,4!8-37-,!37&3!+(.066(,1&3-0,!;0+6!37(!.0+(!0;!37(!
:..(44!30!%&432+(!;-,&=!+2=(H!!!

;+$%'3(2&L<!!E(C&.(21&@$/(,$&'>3%&,+.$&1($%&32'(&$//$#'B!

"2%C$,<!!>7(!:..(44!30!%&432+(!+2=(!F(.&6(!(;;(.3-G(!0,!Z2,(!"?@!A#"#H!!*/(+&3-0,4!.(+3-;-(1!&4!0;!9(F+2&+5!"?@!
A#"#!M37(!/2F=-.&3-0,!1&3(!0;!37(!+2=(N!,((1!30!F(!-,!;2==!.06/=-&,.(!8-37!37(!+2=(!F5!Z2,(!"?@!A#""H!!I(8!0+'&,-.!
=-G(430.K!0/(+&3-0,4!6243!F(!-,!;2==!.06/=-&,.(!8-37!37(!+2=(!,08H!!&

;+$%'3(2&M<&&=>*'&3%&'>$&,(.$&(/&#$,'3/9321&*1$2'%&A,3(,&'(&N+2$&!KO&DP!!B!

"2%C$,<!!C(+3-;5-,'!&'(,34!4702=1!F(!&44(44-,'!&,1!-,4/(.3-,'!0+'&,-.!+26-,&,3!0/(+&3-0,4!30!1(3(+6-,(!37(-+!
.06/=-&,.(!8-37!37(!,(8!/&432+(!+(J2-+(6(,34H!!T2+-,'!37(!A#"#!'+&Q-,'!4(&40,@!.(+3-;5-,'!&'(,34!4702=1!F(!
&44(44-,'!+26-,&,3!0/(+&3-0,4!;0+!.06/=-&,.(!8-37!37(!/&432+(!+2=(!&,1!10.26(,3-,'!&,5!.0,.(+,4!-1(,3-;-(1H!!
C(+3-;5-,'!&'(,34!4702=1!,03-;5!+26-,&,3!0/(+&3-0,4!+('&+1-,'!87(37(+!37(5!7&G(!&1(J2&3(!+(.0+14!&,1!
&1(J2&3(!;0+&'(!;+06!/&432+(!30!6((3!37(!,(8!/&432+(!+(J2-+(6(,34H!!!C(+3-;5-,'!&'(,34!4702=1!&=40!,03-;5!
0/(+&3-0,4!.0,.(+,-,'!&,5!&+(&4!87(+(!37(!0/(+&3-0,!-4!,03!-,!.06/=-&,.(!8-37!37(!,(8!/&432+(!+(J2-+(6(,34H!!
I0,.06/=-&,.(!,03-.(4!4702=1!,03!F(!-442(1!30!0/(+&3-0,4!37&3!8(+(!.(+3-;-(1!/+-0+!30!9(F+2&+5!"?@!A#"#H!!
X08(G(+@!37(4(!0/(+&3-0,4!,((1!30!F(!,03-;-(1!0;!&,5!&+(&4!37&3!37(5!,((1!30!601-;5!-,!0+1(+!;0+!37(6!30!
.06(!-,30!;2==!.06/=-&,.(!F5!Z2,(!"?@!A#""H!!:;3(+!Z2,(!"?@!A#""@!.(+3-;5-,'!&'(,34!6243!-442(!I03-.(4!0;!
I0,.06/=-&,.(!0+!037(+!&1G(+4(!&.3-0,4!;0+!G-0=&3-0,4!;02,1!12+-,'!37(!.(+3-;-.&3-0,!/+0.(44H!!

;+$%'3(2&!P<!!Q>$&R0)&,$8+$%'$:&#(??$2'%&(2&'>$&/323%>&/$$:321&A,(53%3(2%&(/&'>3%&,+.$&'(&:$'$,?32$&3/&
/+,'>$,&*#'3(2&3%&C*,,*2'$:&(2&'>$%$&A,(53%3(2%S&=>*'&*,$&'>$%$&A,(53%3(2%B&I($%&'>$&R0)&*2'3#3A*'$&
/+,'>$,&#>*21$%&'(&'>3%&A*,'&(/&'>$&,+.$&@*%$:&+A(2&'>$&#(??$2'%&,$#$35$:B!

"2%C$,<!!>7(!;-,&=!+2=(!.0,3&-,(1!&,!([(6/3-0,!;0+!;-,-47!;((1-,'!37+02'7!37(!&11-3-0,!0;!&!,(8!/&+&'+&/7!
M\A#BHAO<M1NNH!!T2+-,'!37(!;-,-47-,'!/(+-01@!+26-,&,3!4=&2'73(+!430.K!&+(!([(6/3!;+06!37(!6-,-626!O#!/(+.(,3!
TRU!+(J2-+(6(,3!;+06!'+&Q-,'H!!>7(!+2=(!&=40!+(J2-+(4!37&3!+26-,&,3!4=&2'73(+!430.K@!35/-.&==5!'+&-,!;-,-47(1@!
47&==!F(!6&-,3&-,(1!0,!/&432+(!;0+!(&.7!1&5!37&3!37(!;-,-47-,'!/(+-01!.0++(4/0,14!8-37!37(!'+&Q-,'!4(&40,H!!
>7-4!;-,-47-,'!/(+-01!47&==!,03!([.((1!!"#$%&%'($)*+,-$!%$'(#$."&/.012$'!'.0$0&%#$!3$"A#!1&54@!87-.7(G(+!-4!470+3(+H!!!

]7(,!37(!:..(44!30!%&432+(!+2=(!8&4!/2F=-47(1!-,!9(F+2&+5!A#"#@!37(!I*%!+(J2(43(1!.066(,34!0,!37(!
;0==08-,'!&4/(.34!0;!37(!;-,-47!;((1-,'!/+0G-4-0,L!!!

! 4(#$0#"5'($!%$'(#$%&"&2(&"5$6#3&!78$&9#98$$"!'$'!$#:;##7$*+,$!%$'(#$."&/.012$'!'.0$0&%#$!3$*<=$7.>28$?(&;(#@#3$
-4!470+3(+V!!!

! U,;+&43+2.32+(!72+1=(4!&,1!+('-0,&=!1-;;(+(,.(4@!-;!&,5@!37(4(!+(J2-+(6(,34!/+(4(,3!30!4=&2'73(+!430.K!
0/(+&3-0,4@!-,.=21-,'!30!3704(!0/(+&3-0,4!37&3!'+&Q(!&,-6&=4!0,!+&,'(=&,1@!&,1!37(!(43-6&3(1!(.0,06-.!
-6/&.3V!&,1!M.0,3-,2(1N!



!"#$%$&"'(')*+,-.*/'012*.,3'41-21*5'

)*+,-.*/'012*.,3'41-21*5'
!

! "#$"$"#!!!!!!!!!!!!!!!!!!!!!! ! ! % & ' ( !)!G!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! ! ! !

!

! >7(!24(!0;!;((1=034@!&4!1(;-,(1!-,!37-4!;-,&=!+2=(@!;0+!37(!;-,-47!;((1-,'!0;!0+'&,-.!4=&2'73(+!430.KH!

>7(!.066(,3!/(+-01!.=04(1!0,!:/+-=!"?@!A#"#H!!:RS!-4!.2++(,3=5!&44(44-,'!37(!.066(,34!+(.(-G(1!30!
1(3(+6-,(!87(37(+!;2+37(+!&.3-0,!-4!8&++&,3(1!0,!37(!;-,-47!;((1-,'!/+0G-4-0,4H!!U;!37(!&'(,.5!1(3(+6-,(4!37&3!
37(!.066(,34!10!,03!W243-;5!;2+37(+!.7&,'(4!30!37(!+2=(@!37(!&'(,.5!8-==!,03-;5!37(!/2F=-.!37+02'7!&,!
&,,02,.(6(,3!0,!37(!I*%!8(F4-3(H!

;+$%'3(2&!!<&=>*'&,$%(+,#$%&*,$&*5*3.*@.$&/(,&A,(:+#$,%&%$$6321&?(,$&32/(,?*'3(2&(2&'>$&*##$%%&'(&
A*%'+,$&,$8+3,$?$2'%B!

"2%C$,<!!>7(!I*%!.0,12.3(1!;02+!3+&-,-,'!4(44-0,4!-,!A#"#!;0+!.(+3-;-(+4!&,1!0+'&,-.!/+012.(+4!0,!.06/0,(,34!
0;!37(!,(8!:..(44!30!%&432+(!+2=(H!!>7(!3+&-,-,'4!0..2++(1!0,!9(F+2&+5!AB@!A#"#!-,!^&C+044(@!]UV!0,!R&+.7!AP@!
A#"#!-,!:=F&,5@!I_V!0,!:/+-=!?@!A#"#!-,!T(,G(+@!C*V!&,1!0,!:/+-=!A`@!A#"#!-,!]001=&,1@!C:H!!:==!0;!37(4(!
/+(4(,3&3-0,4!&+(!&G&-=&F=(!0,!37(!I*%!8(F4-3(!&3!733/L$$888H&64H241&H'0G$,0/!!!!

U,;0+6&3-0,!0,!.&=.2=&3-,'!1+5!6&33(+!-,3&K(!MTRUN!&,1!&440.-&3(1!80+K47((34!&,1!3&F=(4!&+(!&G&-=&F=(!-,!37(!
I*%!%+0'+&6!X&,1F00K!&G&-=&F=(!0,!02+!8(F4-3(!&3!733/L$$888H&64H241&H'0G$,0/H!!!>7(4(!+(402+.(4!-,.=21(!
M"N!&!43(/EF5E43(/!'2-1(!30!7(=/!/+012.(+4!2,1(+43&,1!37(!1+5!6&33(+!-,3&K(!.&=.2=&3-0,!+(J2-+(6(,34V!MAN!&!
;-==&F=(!80+K47((3!30!/(+;0+6!37(!TRU!.&=.2=&3-0,4!(&4-=5V!MON!+(;(+(,.(!3&F=(4!;0+!1(3(+6-,-,'!37(!1+5!6&33(+!
1(6&,1!;0+!1-;;(+(,3!35/(4!&,1!.=&44(4!0;!F((;!&,1!1&-+5!&,-6&=4V!MPN!&!/&432+(!80+K47((3!30!7(=/!/+012.(+4!
(43&F=-47!&!+03&3-0,&=!'+&Q-,'!4543(6!F5!.&=.2=&3-,'!37(!/&432+(!&.+(&'(@!,26F(+!0;!/&110.K4!&,1!4-Q(!0;!(&.7!
/&110.K!37&3!&,!0/(+&3-0,!8-==!,((1!-,!0+1(+!30!F&=&,.(!37(!;0+&'(!1(6&,14!0;!37(-+!&,-6&=4!8-37!37(!
/+012.3-0,!.&/&.-35!0;!37(!/&432+(4H!!>7(!I&3-0,&=!D(4(&+.7!C02,.-=!MIDCN!&=40!7&4!&11-3-0,&=!+(402+.(4!;0+!
,23+-(,3!+(J2-+(6(,34!;0+!46&==!+26-,&,34!M4((@!;0+!([&6/=(@!
733/L$$888H,&/H(12$.&3&=0'H/7/a+(.0+1b-1c""`BPNH!!!! !

>7(!I*%!-4!&=40!80+K-,'!8-37!37(!I&3-0,&=!C(,3(+!;0+!://+0/+-&3(!>(.7,0=0'5!30!1(G(=0/!,(8!3(6/=&3(4!;0+!
0+'&,-.!4543(6!/=&,4!M*S%4N!&,1!037(+!+(402+.(4!3&+'(3(1!30!F037!/+012.(+4!&,1!.(+3-;-(+4!37&3!8-==!-,.0+/0+&3(!
37(!,(8!/&432+(!+(J2-+(6(,34H!!U3!-4!&,3-.-/&3(1!37&3!37(4(!6&3(+-&=4!8-==!F(!&G&-=&F=(!-,!(&+=5!A#""H!!!

;+$%'3(2&!D<!=>*'&3%&:,9&?*''$,&*2:&C>9&3%&'>3%&3?A(,'*2'B!

"2%C$,<!!T+5!6&33(+!-4!87&3!+(6&-,4!&;3(+!&==!0;!37(!8&3(+!-4!(G&/0+&3(1!023!0;!&!;((1!E!'+&-,@!&,1!;+(47!0+!1+-(1!
;0+&'(4H!!9+(47!/&432+(!7&4!7-'7!8&3(+!.0,3(,3!&,1!8-==!7&G(!&!=08(+!/(+.(,3&'(!0;!1+5!6&33(+!37&,!&,!(J2-G&=(,3!
8(-'73!0;!1+5(+!;((1@!42.7!&4!7&5!0+!'+&-,H!!T+5!6&33(+!-4!&,!-,1-.&30+!0;!37(!&602,3!0;!,23+-(,34!37&3!&+(!&G&-=&F=(!
30!37(!&,-6&=!-,!&!/&+3-.2=&+!;((1H!!^-G(430.K!,((1!30!.0,426(!&!.(+3&-,!&602,3!0;!1+5!6&33(+!/(+!1&5!M6(&42+(1!
-,!=F4!0+!K'$1&5N!30!6&-,3&-,!7(&=37!&,1!/+012.3-0,H!!>7(!1&-=5!&602,3!0;!1+5!6&33(+!,((1(1!1(/(,14!2/0,!
4(G(+&=!;&.30+4!-,.=21-,'!8(-'73!&,1!43&'(!0;!/+012.3-0,!M(H'H@!=&.3&3-,'@!/+(',&,3@!8(&,-,'@!;-,-47-,'NH!!T+5!6&33(+!
-,3&K(!MTRUN!.&,!F(!(43-6&3(1!F5!24-,'!/2F=-47(1!+(;(+(,.(!3&F=(4!87-.7!/+0G-1(!37(!/(+.(,3!1+5!6&33(+!-,!
G&+-024!1+5!M7&5!&,1!'+&-,N@!;+(47!&,1!(,4-=(1!;((14H!!>7(+(!&+(!&=40!6(37014!30!6(&42+(!37(!&.32&=!1+5!6&33(+!-,!
;((1H!!d,1(+!37(!I*%!+('2=&3-0,4@!+26-,&,34!6243!0F3&-,!&3!=(&43!O#e!0;!37(-+!1+5!6&33(+!-,3&K(!MTRUN!;+06!
'+&Q-,'!0,!/&432+(!12+-,'!37(!'+&Q-,'!4(&40,H!!!

http://www.nap.edu/catalog.php?record_id=11654
http://www.ams.usda.gov/nop
http://www.ams.usda.gov/nop
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!

! "#$"$"#!!!!!!!!!!!!!!!!!!!!!! ! ! % & ' ( !)!H!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! ! ! !

!

;+$%'3(2&!F<!!E(C&(/'$2&*,$&A,(:+#$,%&%+AA(%$:&'(&#*.#+.*'$&ITUB&",$&'>$9&'(&#*.#+.*'$&ITU&(2&*&:*3.9O&
C$$6.9O&(,&?(2'>.9&@*%3%B!

"2%C$,<&&TRU!-4!30!F(!.&=.2=&3(1!&4!&,!&G(+&'(!0G(+!37(!(,3-+(!'+&Q-,'!4(&40,!;0+!(&.7!35/(!&,1!.=&44!0;!
&,-6&=H!!C&=.2=&3-,'!1+5!6&33(+!-,3&K(!&4!&,!&G(+&'(!0G(+!37(!(,3-+(!'+&Q-,'!4(&40,!6-,-6-Q(4!37(!/&/(+80+K!
F2+1(,!0,!37(!/+012.(+!&,1!/(+6-34!&!G&+-(35!0;!&..(/3(1!6(37014!;0+!1(3(+6-,-,'!1+5!6&33(+!1(6&,1!&,1!
-,3&K(!37&3!.&,!F(!/+&.3-.&==5!24(1!F5!37(!/+012.(+!&,1!-,4/(.3(1!F5!37(!.(+3-;-(+H&&&

>7(!/+012.(+!4702=1!.&=.2=&3(!&,!-,-3-&=!TRU!&3!37(!F('-,,-,'!0;!37(!'+&Q-,'!4(&40,@!&,1!4702=1!10!&11-3-0,&=!
.&=.2=&3-0,4!87(,!&!.7&,'(!-,!37(!+&3-0,!7&4!0..2++(1H!!90+!([&6/=(@!37(!,23+-3-0,&=!+(J2-+(6(,34!0;!&!
+26-,&,3!&,-6&=!6&5!G&+5$.7&,'(!0G(+!37(!(,3-+(!'+&Q-,'!4(&40,H!!U;!&!/+012.(+!8&,34!30!6&[-6-Q(!37(!
(,(+'5!([/(,1-32+(!0;!37(-+!&,-6&=4!M(H'H@!=&.3&3-0,@!'+0837N!&3!&!'-G(,!3-6(@!7($47(!8-==!3&K(!-,30!&..02,3!37(!
1-;;(+(,'$73>$/.''#3$7#/."72$%!3$'(#$."&/.02$."7$.0'#3$'(#$."&/.021$ABC9$$D"!'(#3$#:./60#$&2$'(.'$'(#$7&#'$!%$
37(!&,-6&=!6&5!.7&,'(!0G(+!37(!'+&Q-,'!4(&40,!12(!30!37(!&G&-=&F-=-35@!J2&,3-35@!&,1!J2&=-35!0;!37(!/&432+(!
M;0+&'(4NH!!d=3-6&3(=5@!&!/+012.(+!4702=1!1(60,43+&3(!&!8(-'73(1!&G(+&'(!0;!3704(!G&=2(4!0G(+!37(!(,3-+(!
'+&Q-,'!4(&40,!4/(.-;-(1!-,!37(!0+'&,-.!4543(6!/=&,H!!

!

;+$%'3(2&!GL!!U/&*2&32:353:+*.&*23?*.&:($%&2('&#(?A.9&C3'>&'>$&FPV&ITUO&'>$2&:($%&'>*'&*23?*.&>*5$&'(&
@$&,$?(5$:&/,(?&'>$&(,1*23#&>$,:B!

"2%C$,<!!TRU!-4!30!F(!.&=.2=&3(1!&4!&,!&G(+&'(!0G(+!37(!(,3-+(!'+&Q-,'!4(&40,!;0+!(&.7!.=&44!&,1!35/(!0;!
&,-6&=@!,03!0,!&,!-,1-G-12&=!&,-6&=!F&4-4H!!X08(G(+@!-;!&,!-,1-G-12&=!&,-6&=!7&4!F((,!+&-4(1!&,1!;(1!1-;;(+(,3=5!
37&,!37(!+(43!0;!37(!0+'&,-.!7(+1!&,1!37(!&,-6&=!10(4!,03!6((3!37(!O#e!TRU!+(J2-+(6(,3!;+06!/&432+(!
12+-,'!37(!'+&Q-,'!4(&40,@!37(,!37&3!&,-6&=!802=1!,03!.06/=5!8-37!37(!0+'&,-.!43&,1&+14!&,1!802=1!,((1!30!
F(!+(60G(1!;+06!37(!0+'&,-.!7(+1H!!C&4(4!87(+(!&,-6&=4!&+(!+&-4(1!4(/&+&3(=5!&+(!+&+(H!!!!

;+$%'3(2&!H<!!=>*'&>*AA$2%&'(&*&#.*%%&W(,&1,(+AX&(/&*23?*.%&3/O&*'&'>$&$2:&(/&'>$&1,*Y321&%$*%(2O&'>*'&
#.*%%&W(,&1,(+AX&(/&*23?*.%&/*3.%&'(&?$$'&'>$&FPV&ITU&/,(?&1,*Y321&,$8+3,$?$2'B!

"2%C$,<&&>7(!+2=(!43&3(4!37&3!(&.7!35/(!&,1!.=&44!0;!&,-6&=!6243!7&G(!&,!&G(+&'(!0;!,03!=(44!37&,!O#e!TRU!
;+06!'+&Q-,'!37+02'7023!37(!'+&Q-,'!4(&40,H!!!U,!.&4(4!87(+(!/&+3!0;!&,!0/(+&3-0,!M(H'H!&!/&+3-.2=&+!.=&44!0+!
'+02/!0;!&,-6&=4N!;&-=4!30!6((3!37(!O#e!TRU!;+06!'+&Q-,'!+(J2-+(6(,3!&3!37(!(,1!0;!37(!'+&Q-,'!4(&40,@!37(!
.(+3-;5-,'!&'(,3!802=1!-442(!&!.06F-,(1!,0,.06/=-&,.(!&,1!/+0/04(1!424/(,4-0,!;0+!37&3!/0+3-0,!0;!37(!
0/(+&3-0,H!!>7(!/+012.(+!802=1!=04(!7-4$7(+!.(+3-;-.&3-0,!;0+!37-4!/0+3-0,!0;!7-4$7(+!;&+6H&&&&&&&

;+$%'3(2&!J<!!=>*'&>*AA$2%&'(&*&#.*%%&W(,&1,(+AX&(/&*23?*.%&3/O&:+,321&'>$&1,*Y321&%$*%(2O&'>*'&#.*%%&W(,&
1,(+AX&(/&*23?*.%&/*3.%&'(&?$$'&'>$&FPV&ITU&/,(?&1,*Y321&,$8+3,$?$2'B 

&
"2%C$,<!!C(+3-;5-,'!&'(,34!8-==!,((1!30!+(G-(8!37(4(!-,43&,.(4!0,!&!.&4(EF5E.&4(!F&4-4!30!1(3(+6-,(!37(!
.06/=-&,.(!&.3-0,4!3&K(,!;0+!37-4!.=&44!M0+!'+02/N!0;!&,-6&=4H!!>7(!.(+3-;5-,'!&'(,3!802=1!,((1!30!1(3(+6-,(!
87(37(+!37(!;&-=2+(!30!6((3!37(!O#e!TRU!;+06!'+&Q-,'!+(J2-+(6(,3!-4!.0++(.3&F=(!0+!,03!'-G(,!37(!M.0,3-,2(1N!
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!

! "#$"$"#!!!!!!!!!!!!!!!!!!!!!! ! ! % & ' ( !)!J!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! ! ! !

!

3-6(!3#/.&"&"5$&"$'(#$!6#3.'&!"12$53.E&"5$2#.2!"9$$C%$&'$.66#.32$'(.'$'(#$!6#3&3-0,!8-==!F(!&F=(!30!6((3!37(!O#e!
TRU!+(J2-+(6(,3!F5!37(!(,1!0;!37(!'+&Q-,'!4(&40,@!37(,!37(!.(+3-;-(+!6&5!-442(!&!I03-.(!0;!I0,.06/=-&,.(H!!>7(!
/+012.(+!802=1!37(,!F(!&F=(!30!3&K(!.0++(.3-G(!&.3-0,4!30!6((3!37(!O#e!TRU!;+06!/&432+(!+(J2-+(6(,3H!!>7(!
.(+3-;-(+!802=1!37(,!,((1!30!G(+-;5!37&3!37(!/+012.(+!-6/=(6(,3(1!.0++(.3-G(!&.3-0,4!30!.06/=5!8-37!37(!O#e!
TRU!;+06!/&432+(!+(J2-+(6(,3H!!U;!-3!&//(&+4!37&3!37(!0/(+&3-0,!8-==!,03!F(!&F=(!30!6((3!37(!O#e!TRU!
+(J2-+(6(,3!F5!37(!(,1!0;!37(!'+&Q-,'!4(&40,@!37(,!37(!&.3-0,!4/(.-;-(1!-,!f2(43-0,!"B!802=1!&//=5H!!C(+3-;5-,'!
&'(,34!4702=1!43+-G(!30!.0,12.3!-,4/(.3-0,4!(&+=5!-,!37(!'+&Q-,'!4(&40,!40!37&3!&,5!/+0F=(64!-1(,3-;-(1!.02=1!F(!
.0++(.3(1!F(;0+(!37(!(,1!0;!37(!'+&Q-,'!4(&40,H!!!!!!!!!!!!
&

;+$%'3(2&!K<!!U%&/*3.+,$&'(&>*5$&*:$8+*'$&,$#(,:%&'(&:$?(2%',*'$&'>$&A$,#$2'*1$&(/&ITU&/,(?&1,*Y321&*&
#(,,$#'*@.$&(,&2(2Z#(,,$#'*@.$&2(2#(?A.3*2#$B!

"2%C$,<&&9&-=2+(!30!7&G(!&1(J2&3(!+(.0+14!30!1(60,43+&3(!37(!/(+.(,3&'(!0;!TRU!;+06!'+&Q-,'!4702=1!F(!
3+(&3(1!=-K(!037(+!+(.0+1K((/-,'!G-0=&3-0,4!2,1(+!37(!I*%H!!R&,5!+(.0+1K((/-,'!G-0=&3-0,4!&+(!.0++(.3&F=(H!!
d,1(+!\A#BH``A@!.(+3-;5-,'!&'(,34!6243!4(,1!&!8+-33(,!,03-;-.&3-0,!0;!,0,.06/=-&,.(!;0+!&==!G-0=&3-0,4H!!>7(!
.(+3-;-(1!0/(+&3-0,!7&4!&,!0//0+32,-35!30!+(F23!0+!.0++(.3!(&.7!,0,.06/=-&,.(H!!U;!37(!.(+3-;-(1!0/(+&3-0,!-4!
2,42..(44;2=!-,!37(-+!+(F233&=!0+!;&-=4!30!.0++(.3!37(!,0,.06/=-&,.(!8-37-,!37(!/+(4.+-F(1!3-6(!/(+-01@!37(,!
37(!.(+3-;5-,'!&'(,3!6243!4(,1!&!8+-33(,!,03-.(!0;!/+0/04(1!424/(,4-0,!0+!+(G0.&3-0,H!!C(+3-;5-,'!&'(,34!
4702=1!&44(44!37(!&1(J2&.5!0;!+(.0+14!12+-,'!37(!A#"#!'+&Q-,'!4(&40,!30!(,42+(!37&3!/+012.(+4!&+(!
6&-,3&-,-,'!&1(J2&3(!+(.0+14!-,!A#""H&&&&&

;+$%'3(2&!L<!!",$&%$*%(2*.&:3//$,$2#$%&'*6$2&32'(&*##(+2'&C>$2&#*.#+.*'321&ITU&(5$,&'>$&1,*Y321&%$*%(2&
W$S1SO&'>$,$&#(+.:&@$&#$,'*32&'3?$%&C3'>32&'>$&1,*Y321&%$*%(2&C>$2&3'&3%&:3//3#+.'&'(&?$$'&'>$&FPV&ITU&
.$5$.&:+$&'(&A((,&1,(C321&#(2:3'3(2%&*%&*&,$%+.'&(/&%$*%(2*.&C$*'>$,XB!

"2%C$,<!!TRU!-4!30!F(!.&=.2=&3(1!0G(+!37(!'+&Q-,'!4(&40,@!F23!37(!'+&Q-,'!4(&40,!10(4!,03!7&G(!30!F(!
.0,3-,2024H!!>7(!1(3(+6-,&3-0,!0;!37(!'+&Q-,'!4(&40,!F5!37(!/+012.(+!&,1!37(!.(+3-;5-,'!&'(,3!&==084!
;=([-F-=-35!!30!([.=21(!3-6(!/(+-014!87(,!-,.=(6(,3!8(&37(+@!4(&40,@!&,1!0+!.=-6&3(!.0,1-3-0,4!6&5!&+-4(!
.&24-,'!37(!'+&Q-,'!4(&40,!,03!30!F(!.0,3-,2024!M(H'H@!/00+!'+08-,'!.0,1-3-0,4NH!!!

;+$%'3(2&!M<!!!"#$%&'$%()*+,-+'.$&.('*/$0()+,-$*1&*$*1($2)"34%()5/$3(,+'(3$6.)&7+'.$/(&/"'8$+/$
*##$A'*@.$B!

"2%C$,<&&>7(!'+&Q-,'!4(&40,!-4!1(4.+-F(1!F5!37(!/+012.(+!8-37-,!37(-+!*+'&,-.!S543(6!%=&,H!!>7(!.(+3-;5-,'!
&'(,3!(G&=2&3(4!37(!*+'&,-.!S543(6!%=&,!&,1!37(!'+&Q-,'!4(&40,!&,1!&..(/34!37(!/=&,!-;!-3!&=-',4!8-37!'+&Q-,'!
4(&40,4!35/-.&=!0;!37(!&+(&!87(+(!37(!0+'&,-.!0/(+&3-0,!-4!=0.&3(1H!!C(+3-;5-,'!&'(,34!4702=1!23-=-Q(!+(402+.(4!
M(H'H!;+06!37(!dST:!I&32+&=!D(402+.(4!C0,4(+G&3-0,!S(+G-.(!MIDCSN!0+!=0.&=!([3(,4-0,!0;;-.(4N!37&3!42//0+3!
'(#$53.E&"5$2#.2!"$26#;&%&#7$&"$."$!6#3.'&!"12$F35."&;$G>2'#/$H0."9$$I!?#@#38$;#3'&%>&"5$.5#"'2$2(!J07$.02!$
.0,4-1(+!37(!2,-J2(!.0,1-3-0,4!0,!37(!;&+6!M(H'H!30/0'+&/75@!.=-6&3(N!-,!1(3(+6-,-,'!&!+(&40,&F=(!'+&Q-,'!
4(&40,!;0+!37&3!0/(+&3-0,H&&&&&&&&!



!"#$%$&"'(')*+,-.*/'012*.,3'41-21*5'

)*+,-.*/'012*.,3'41-21*5'
!

! "#$"$"#!!!!!!!!!!!!!!!!!!!!!! ! ! % & ' ( !)!K!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! ! ! !

!

;+$%'3(2&DP<!!",$&'>$,$&*29&,+?32*2'&*23?*.%&'>*'&*,$&$[$?A'&/,(?&'>$&FPV&ITU&:+,321&'>$&1,*Y321&
%$*%(2B!

"2%C$,<!!_(4H!!Y+((1-,'!F2==4@!&,-6&=4!1(,-(1!/&432+(!-,!&..0+1&,.(!8-37!3(6/0+&+5!.0,;-,(6(,3!0+!47(=3(+!M\!
A#BHAO<MFNM"EgNN@!&,-6&=4!3(6/0+&+-=5!1(,-(1!/&432+(!0+!023100+!&..(44!M\!A#BHAO<M.NM"EONN@!&,1!4=&2'73(+!430.K!
-,!37(!;-,-47-,'!/7&4(!&+(!([(6/3!;+06!37(!O#e!TRU!+(J2-+(6(,3H!!Y2==4!.&,,03!F(!40=1@!=&F(=(1!0+!+(/+(4(,3(1!
&4!0+'&,-.&==5!/+012.(1!-;!37(5!&+(!1(,-(1!/&432+(H!!>704(!&,-6&=4!3(6/0+&+-=5!1(,-(1!/&432+(!6243!0F3&-,!&3!
=(&43!O#e!0;!37(-+!TRU!;0+!37(!/(+-014!37&3!37(5!&+(!0,!/&432+(H!!S=&2'73(+!430.K!12+-,'!37(!;-,-47-,'!/(+-01!6243!
7&G(!&..(44!30!/&432+(!F23!10!,03!,((1!30!6((3!37(!O#e!TRU!;+06!/&432+(!+(J2-+(6(,3H!!!

;+$%'3(2&D!<!!Q>$&/32*.&,+.$&+%$:&*1($*()9$6.)&7+'.$/(&/"'8$)&*1()$*1&'$*1($*()9$6.)"#+'.$/(&/"'8$4/(3$
32&'>$&A,(A(%$:&,+.$S&=>9&C*%&'>$&'$,?&#>*21$:B!

&
"2%C$,<!!:RS!+(.(-G(1!6&,5!.066(,34!&1G-4-,'!&!.7&,'(!;+06!'+08-,'!4(&40,!30!'+&Q-,'!4(&40,!F(.&24(!
'+08-,'!4(&40,!10(4!,03!2,-G(+4&==5!.0-,.-1(!8-37!37(!/(+-01!87(,!/&432+(!6&5!/+0G-1(!(1-F=(!;0+&'(H!!>7(!
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