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64 199/993,< -./ 7/=1-3A/ 26,>3-36, 64 -./ 9,68 26A/7 3,
7/<17> -6 7/12.3,< W*Wb) 8.32. :?9- D/ 12.3/A/> D/467/
:/=- 21, D/<3,*

W,T*. ?C "+,+. 1,&',T*./ M&.7'(+.7 TE2 ,97 K4&('9% 1,&',T*./
&.X)'&.7 TE2 +0. ;"3D:$O +4M4%&,M0'(,**E 7'/+&'T)+.7 /945A
H.*+ H47.*

"+,+. 1,&',T*./ N4&('9% 1,&',T*./

&,68 >/K-. T:U 5/- 96=17 71>31-36, TB:X"U
&,68 >/,93-E TL<:X#U +,26:3,< -./7:1= 71>31-36,

TB:X"U
&,68 9?7412/ =1E/7 -/:K/71-?7/ Tb)U $37 -/:K/71-?7/ Tb)U
$A/71</ 9,68@26A/7 -/:K/71-?7/ Tb)U a1K67 K7/99?7/ T01U
$A/71</ 9,68 =3[?3>@81-/7 26,-/,- TSU B3,> 9K//> T: 9X!U

&63= -/:K* Tb)U
07/23K3-1-36, T::U

!FI
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V1A39 1,> 6-./79 T!FJ Û 1,> :1E .1A/ 1 71,</ 64 A1=?/9
>/K/,>3,< 6, 26,>3-36,9*

$ >/-13=/> >/9273K-36, 64 -./ /[?1-36,9 96=A/> 83-.3, -./
:6>/= 39 K7/9/,-/> DE P17L9 1,> 6-./79 T!FFJU; 8.6
>/A/=6K/> &5O%$\; -./ K63,- A/7936, 64 +&5O%$\; -6
93:?=1-/ 9,68:/=- >?73,< 1 713,@6,@9,68 /A/,- -.1- 21?9/>
/N-/,93A/ 4=66>3,< 3, -./ O7/<6, )1921>/9 >?73,< C/D7?17E
!FFG* &5O%$\819 1=96 ?9/> DE \3,L 1,>P17L9 T!FFFDU -6
93:?=1-/ -./ >E,1:329 64 -./ 9,68 26A/7 D/,/1-. D67/1=
467/9- 21,6K3/9 3, ,67-./7, )1,1>1*

+&5O%$\ 39 1 <73>@D19/> A/7936, 64 &5O%$\ -.1- 96=A/9
1, 3>/,-321= 9/- 64 /[?1-36,9 1,> ?9/9 -./ 91:/ 9?D76?-3,/
=3D717E* +- 39 >/9273D/> 3, >/-13= DE P17L9 1,> 6-./79 T!FFFU
8.6 ?9/> 3- -6 93:?=1-/ -./ >/A/=6K:/,- 1,> 1D=1-36, 64 -./
9/196,1= 9,68 26A/7 6A/7 -./ B191-2. P6?,-13,9; Q-1.;
Q*&*$*; 467 -./ !FFR 1,> !FF^ 9,68 9/196,9* \3,L 1,> P17L9
T!FFF1U ?9/> +&5O%$\ -6 93:?=1-/ -./ /44/2-9 64 21,6KE
26A/7 6, 9,68 >/K693-36, 1,> :/=- 3, D67/1= )1,1>1* './
964-817/ 1,> >/-13=/> >/9273K-36,9 64 D6-. :6>/=9 17/ 1A13=@
1D=/ 476: V* P17L9 T.--Kfgg888*,872*179*?9>1*<6Ag3K8U*

8E562962!69@ >F>67

V?73,< 1 # >1E K/736> 476: #!V/2/:D/7 !FFG -6 " H1,?17E
!FFI; 1817: 9-67: >/K693-/> #^X!R^::64 713, 6A/7()MB;
D19/> 6, >1-1 476: -./ !G K7/23K3-1-36, 93-/9 1,> 46?7 2=3:1-/
9-1-36,9 3, ()MB*'.39 /A/,- :/=-/> 1 =17</ K17- 64 -./ 9,68
26A/7; 8.32. 26,-73D?-/> -6 1 93<,34321,- 3,27/19/ 3, >392.17</
-.76?<.6?- ()MB* '86 64 -./ -/, =17</9- 93,<=/@>1E >39@
2.17</9 476: -./ ()MB 6?-=/- 8/37 93,2/ !FG" T̂ *":: 67
!R*RG:# 9X! 6, ! H1,?17E !FFI; 1,> *̂̂ :: 67 !̂ *"R:# 9X! 6,
" H1,?17E !FFIU 8/7/ 7/267>/> >?73,< -.39 /A/,-*

+, -./ (PM 9?D@D193,; J!:: 64 K7/23K3-1-36, T:69- 64
8.32.819 713,U 4/== >?73,< -./ 91:/ K/736>*'.39 K7/23K3-1-36,
26:D3,/> 83-. .3<. 9,68:/=- 71-/9 -6 </,/71-/ 93<,34321,-
>392.17</ 1- -./ (PM 8/37 19 8/==* './ (PM 8/37; 8.32.
.19 1 H1,?17E 1A/71</ >13=E >392.17</ 64 !W*!:: T1KK76N3@
:1-/=E W*̂ \ 9X!U; 7/267>/> !":: TGW \ 9X!U 64 >392.17</ 6, !
H1,?17E !FFI; "G:: T!#W \ 9X!U 6, " H1,?17E !FFI; 1,> !R::
TIW \ 9X!U 6, # H1,?17E !FFI* OA/7 !"W:: 64 >392.17</ 4=68/>
-.76?<. -./ 8/37 >?73,<H1,?17E !FFI*

!69@2<9F>8 !5B;CE7596

V/A/=6K:/,- 64 -./ 9/196,1= 9,68 26A/7 3, -./ ?KK/7 /=/A1@
-36,9 64 ()MB D/<1, 3, /17=E 56A/:D/7 !FFG; 83-. -./
9,68 26A/7 /N-/,>3,< -6 :3>@/=/A1-36,9 DE :3>@56A/:D/7*
+, /17=E V/2/:D/7 1 9/73/9 64 26=> 9-67:9 /N-/,>/> -./ 9,68

26A/7 6A/7 :?2. 64 -./ ()MB D193,* +, :3>@V/2/:D/7 -./
(PM 9?D@D193, 819 26:K=/-/=E 26A/7/> DE "!: 64 9,68*
&/A/71= =17</ >734-9 1,> 17/19 K76-/2-/> DE 467/9- 26A/7 ./=>
9?D9-1,-31==E :67/ 9,68*

'./ -6K6<71K.321==E >39-73D?-/> 9,68:/=- :6>/= +&5O@
%$\ TP17L9 1,> 6-./79; !FFFU 819 ?9/> -6 93:?=1-/ -./
>/A/=6K:/,- 1,> 1D=1-36, 64 -./ 9,68 26A/7 6A/7 -./ (PM
9?D@D193, 476: ! O2-6D/7 !FFG -6 ! P172. !FFI* './ 17/1
26,-13,3,< -./ (PM 9?D@D193, 819 7/K7/9/,-/> ?93,< 1
!W:VMP <73>; 26,-13,3,< JJ 7689 1,> JW 26=?:,9; <3A3,<
1 -6-1= 64 IWRW <73>2/==9* './ (PM 9?D@D193, 83-.3, -.39
<73> 26,939-/> 64 #IG" <73>2/==9*

V1-1 476: -./ -86 /NK/73:/,-1= 93-/9 TC3<* !DU 8/7/ ?9/>
-6 >/A/=6K .6?7=E 3,K?- <73>9 64 ,/- 96=17 71>31-36,; 3,26:3,<
-./7:1= 71>31-36,; 137 -/:K/71-?7/; A1K67 K7/99?7/; 963=
-/:K/71-?7/ 1,> 83,> 9K//> T9// '1D=/ !U* +,K?- 43=/9 8/7/
K7/K17/> ?93,< -./ :/-.6>9 >/9273D/> DE &?96,< 1,> 6-./79
T!FFFU* )=/17@9LE 96=17 1,> -./7:1= 71>31-36,8/7/ 21=2?=1-/>
1,> 2677/2-/> 467 -6K6<71K.32 /44/2-9 64 9=6K/; 19K/2-; .673Y6,
/44/2-9 1,> 9.1>3,< 476: 1>]12/,- -/7713,; ?93,< :/-.6>9
>/9273D/> DE P17L9 1,> V6Y3/7 T!FIFU; V6Y3/7 T!FJWU 1,>
V?D1E1. 1,> 6-./79 T!FFWU* )=/17@9LE 71>31-36, 819
2677/2-/> 467 2=6?> 26A/7 ?93,< :/19?7/> A1=?/9 476: -./
:/19?7/:/,- 93-/9 83-.3, -./ (PM 9?D@D193, 1,> 467 21,6KE
/44/2-9 ?93,< :/-.6>9 >/9273D/> DE \3,L 1,> P17L9
T!FFF1; DU* 5/- 96=17 71>31-36, 819 21=2?=1-/> 476: 2=6?>@
1,> 21,6KE@2677/2-/> 96=17 3771>31,2/ 1,> -6K6<71K.321==E
2677/2-/> 9,68 1=D/>6 TP17L9 1,> 6-./79; !FFFZ &?96,< 1,>
6-./79;!FFFU*

$37 -/:K/71-?7/; A1K67 K7/99?7/ 1,> 963= -/:K/71-?7/
8/7/ >39-73D?-/> 6A/7 -./ VMP <73> ?93,< >1-1 476: -./
:/19?7/:/,- 93-/9 1,> 1 93:K=/ =3,/17 >39-73D?-36, 83-.
/=/A1-36,* B3,>@9K//> <73>9 8/7/ >/73A/> 476: 93-/ >1-1;
-6K6<71K.32 9-7?2-?7/ 1,> 21,6KE 9./=-/7; ?93,< /NK69?7/g
9./=-/7 K171:/-/79 >/A/=6K/> DE B3,9-71= T!FFFU*
'6K6<71K.32 9-7?2-?7/ 7/=1-3A/ -6 =6,<@-/7: 83,> >37/2-36,;
21,6KE 26A/7 1,> =6,<@-/7: 83,>@9K//> >344/7/,2/9
D/-8//, -./ K76-/2-/> (P&0 93-/ 1,> -./ /NK69/> !IG 93-/
8/7/ ?9/> -6 >/A/=6K 1 83,>@412-67 43/=> 467 -./ (PM 9?D@
D193,* e6?7=E 83,> >1-1 476: -./ -86 :/-/676=6<321=
9-1-36,9 8/7/ 3,-/7K6=1-/> 6A/7 -./ 83,>@412-67 43/=> -6
>/73A/ .6?7=E 83,>@9K//> <73>9*'./ >39-73D?-/> 83,> 43/=>9
8/7/ -./, 26:D3,/> 83-. =6,<@-/7: 96=3>@K7/23K3-1-36,
122?:?=1-36, >344/7/,2/9 D/-8//, -./ -86 :/19?7/:/,-
93-/9 TP17L9 1,> 6-./79; 3, K7/99U -6 >39-73D?-/ K7/23K3-1-36,
:199 127699 -./ 9-?>E D193,* (/=1-3A/ -6 -./ 7/K7/9/,-1-3A/
9./=-/7/> 7/<36,9 T/*<* 93-/ (P&0U; 9,68 122?:?=1-36, 819
4?7-./7 /,.1,2/> 83-.3, :6>/=/> >734- Y6,/9* './9/ 8/7/
:6>/=/> ?93,< -/7713, K171:/-/79 -.1- >/9273D/ ?K83,>

W,T*. @CS.,/)&.7 ,97 /'H)*,+.7 H,// /)HH,&E2 &,'9A49A/945 .1.9+2 @< #.(.HT.&?FFB +0&4)%0 J Y,9),&E?FF>2 -SP /)TAT,/'9
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P/19?7/>f
&,68 K3==68 &BM T::U ^#W ^^W ^RW GWW ^^^ ^WW !̂W !̂W

&3:?=1-/>f
&BM T::; 26,34/79U RFI ^"I ^"W ^WG RFJ ^W! ^"! ^""
&BM T::; (PMD193,U RWF R!I RWR #GF ##F #RW # Î # Î
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S,&U/ ,97 4+0.&/V "945H.*+ M&4(.//./ 7)&'9% &,'9A49A/945

!FJ

http://www.nwrc.ars.usda.gov/ipw


D7/1L9 3, 9=6K/ TB3,9-71=;!FFFU 1,> 9.68/> /N2/==/,- 1<7//@
:/,- 83-. =1-/@9/196, 1/731= 199/99:/,-9 64 9,68@26A/7/>
17/1 476: K7/A36?9 E/179*

C6723,< -./ !̂ !>1E +&5O%$\ 93:?=1-36, T! O2-6D/7X!
P172.U 7/[?37/> #G"R -/,@D1,> 3,K?- 3:1</9 1,> GGI 46?7@
D1,> K7/23K3-1-36, 3:1</9 T]?9- 6A/7 "WWP% 64 3,K?- 43=/9U*
&,68@26A/7 3,3-31=3Y1-36,819 9/- -6 Y/76; 19 -./ 7?,D/<1, 6,
!O2-6D/7* Q,>/7 -./9/ 26,>3-36,9; +&5O%$\ 83== 93:?=1-/
-./ >/A/=6K:/,- 64 -./ 9,68 26A/7 6A/7 -./ D193, D19/> 6,
8/1-./7 26,>3-36,9 1,> K7/23K3-1-36,*'./ 93:?=1-36,; 8.32.
-66L " . !̂ :3, 64 2/,-71= K762/993,< ?,3- -3:/ 6, 1 9-1,>17>
>/9L-6K 867L9-1-36,; </,/71-/> !̂ ! T6,/ K/7 >1EU -/,@D1,>
/,/7<E@D1=1,2/ 3:1</9 26,-13,3,< ,/- 1==@81A/ 71>31-36,
T""U; 9/,93D=/ T#U; =1-/,- T$#%U; 963= T&U 1,> 1>A/2-/> T'U
./1- 4=?N/9; -./ /,/7<E@D1=1,2/ 9?: !!; -6-1= /A1K671-3A/
4=?N; 9,68:/=-; 7?,644 476: -./ D19/ 64 -./ 9,68 26A/7 1,>
9,68@26A/7 26=> 26,-/,- 1,> !̂ !,3,/@D1,> 9,68@26A/7 :199
3:1</9 26,-13,3,< 9,68 >/K-.; >/,93-E; :199 T&BMU; =3[?3>@
81-/7 26,-/,-; -/:K/71-?7/ 64 -./ ?KK/7; =68/7 1,> /,-37/
9,68 26A/7; =68/7 =1E/7 -.32L,/99 1,> K/7 2/,- =3[?3>@81-/7
91-?71-36,* $ >/-13=/> >392?9936, 64 -./ :6>/=; 3-9 3,K?- 1,>
3,3-31=3Y1-36, 7/[?37/:/,-9 1,> 3-9 6?-K?-9 19 8/== 19 1== 64
-./ ?-3=3-3/9 ?9/> -6 </,/71-/ -./ 3,K?- 43=/9 39 K7/9/,-/> DE
V* P17L9 T.--Kfgg888*,872*179*?9>1*<6Ag3K8U*

!"#$%&'"+( /-*$%'*

'1D=/ " K7/9/,-9 :/19?7/> 1,> 93:?=1-/> 9,68@26A/7 :199;
93:?=1-/> B$( 1,> :/19?7/> >392.17</ 1- -./ (PM 8/37
>?73,< -./ /A/,-* V1-1 476: 1 9,68 K3==68 1- -./ (P&0 93-/;
=621-/> 3, 1, 6K/,3,< 3, 1 <76A/ 64 437 -7//9; 8/7/ 1A13=1D=/
>?73,< -./ /A/,-* './ &BM :/19?7/> DE -./ 9,68 K3==68 1-
-./ /,> 64 /12. >1E 476: "J V/2/:D/7 -6 R H1,?17E 39
26:K17/> -6 -./ 1A/71</ &BM 476: -./ R^" <73>2/==9 83-.3,
-./ 26,34/7 2=199 T!"S 64 -./ D193,U 3, -./ (PM 9?D@D193,* +,
</,/71=; -./ -7/,>9 3, &BM 9.68, DE -./ 9,68 K3==68 17/
46==68/> DE 93:?=1-/> &BM 3, -./ 26,34/79* './ 9,68 26A/7
3, -./ 26,34/79 819 >//K/7 1,> 266=/7 -.1, 3, :?2. 64 -./ 7/9-
64 -./ D193,; K76>?23,< =/99 9,68:/=- 1,> B$( >?73,< -./
/A/,-* $9 1 7/9?=-; :/19?7/> 1,> 93:?=1-/> &BM >3> ,6-
2.1,</ 93<,34321,-=E >?73,< -./ /A/,-* P/19?7/> &BM 819
^#W:: 6, "J V/2/:D/7 1,> !̂W:: 6, R H1,?17E; 1
>/27/19/ 64 "W::; 8.3=/ 93:?=1-/> &BM 3, -./ 26,34/79 819
RFI:: 6, "J V/2/:D/7 1,> ^"":: 6, R H1,?17E; 1, 3,@
27/19/ 64 "^::* +, 26,-719-; -./ 1A/71</ 93:?=1-/> &BM 6A/7
-./ 8.6=/ (PM 9?D@D193, 819 RWF:: 6, "J V/2/:D/7 1,>
# Î:: 6, R H1,?17E; 1 =699 64 ^":: >?73,< -./ /A/,-*

'./ 3,27/19/ 3, &BM 6A/7 -./ 9,68 K3==68 9.68, 3,'1D=/
" 6, #!V/2/:D/7 1,> ! H1,?17E 39 1, 17-3412- 64 8.1- .1K@
K/,9 -6 1 9,68 K3==68 1- -./ 6,9/- 64 1 713,@6,@9,68 /A/,-*
&63= -/:K/71-?7/9 6A/7 :?2. 64 -./ (PM 9?D@D193, 8/7/
1D6A/ 47//Y3,< K7367 -6 -./ /A/,-; 1>>3,< /,/7<E -6 -./ 9,68
26A/7 1,> 1==683,< :69- 64 -./ 713, -6 K199 -.76?<. -./ 9,68
26A/7* &,68 -/:K/71-?7/9 1D6A/ 9,68 K3==689 -/,> -6 D/
:?2. 26=>/7 -.1, -.69/ 1D6A/ 963=; .68/A/7; >?/ 3, K17- -6
-./ 3,9?=1-3,< K76K/7-3/9 64 -./ K3==68 3-9/=4 1,> D/21?9/ -./
K3==68 D=62L9 -./ /N2.1,</ 64 81-/7 A1K67 D/-8//, -./ 963=
1,> -./ 9,68*'./ 3,3-31= K?=9/ 64 713,81-/7 -.76?<. -./ 9,68
26A/7 -/,>9 -6 D/ ./=> 3, -.39 26=> =1E/7 1D6A/ -./ K3==68;
3,27/193,< -./ :/19?7/> &BM; ?,-3= -./ -/:K/71-?7/ <71>3@
/,- 39 /=3:3,1-/>* O,2/ -./ 3:K/>/> 713,81-/7 D/<3,9 -6 4=68
476: 1D6A/ -./ 9,68 K3==68; 3- 21, .1A/ 1 cc4=?9.3,<dd /44/2-;
21?93,< 1 9?>>/, >68,817> 9K3L/ 3, &BM 6A/7 -./ K3==68
-.1- 39 ,6- :1,34/9- 3, 9,68 6A/7 <76?,>*'.39 K./,6:/,6,

819 6D9/7A/> 1- ,?:/76?9 9,68@K3==68 93-/9 3, -./ )1921>/
P6?,-13,9 64 O7/<6, >?73,< 1 713,@6,@9,68 /A/,- 3, C/D7?@
17E !FFG; DE P17L9 1,> 6-./79 T!FFJU*

'1D=/ " 1=96 26:K17/9 :/19?7/> >392.17</ -.76?<. -./
8/37 -6 1A/71</ 93:?=1-/> B$( 6A/7 -./ (PM 9?D@D193,*
P/19?7/> >392.17</ 476: -./ (PM 9?D@D193, -6-1=/> ^::
3, O2-6D/7; !#:: 3, 56A/:D/7 1,> !!:: 3, V/2/:D/7;
A1=?/9 8.32. 17/ 1== 2=69/ -6 -./ #^ E/17 :6,-.=E 1A/71</9 467
-./ (PM 9?D@D193,* 07367 -6 -./ /A/,-; :/19?7/> >13=E
>392.17</ 819 /99/,-31==E Y/76 T3*/* !W*!::>X!U* &63=9 3, -./
D193, 17/ 1D6?-!: >//K 1,> .1A/ 181-/7@.6=>3,< 21K123-E 64
1D6?- "^S; 67 "^W::*'./ K/736> O2-6D/7XV/2/:D/7 !FFG
819 7/=1-3A/=E 817: 1,> 8/-; =/1A3,< -./ 963=9 3, 1 -.18/>;
:639- 9-1-/* B/37 >392.17</ D/<1, -6 7/9K6,> -6 -./ 713,@6,@
9,68 /A/,- 6, ! H1,?17E !FFI; ]?:K3,< -6 1 >13=E -6-1= 64
!"::; 1,> 7/12./> 1 K/1L >13=E -6-1= 64 "G:: 6, "H1,?17E*
%E -./ /,> 64 H1,?17E; 1 -6-1= 64"!"W:: T1D6?-!W -3:/9 -./
1A/71</ H1,?17E A1=?/U 64 >392.17</ .1> K199/> -.76?<. -./
(PM 8/37* $,6-./7 #J:: TR -3:/9 -./ :6,-.=E 1A/71</U
622?77/> 3, C/D7?17E; D73,<3,< -./ ":6,-. -6-1= -6 !̂ J::*

&3:?=1-/>B$( 476: -./ 9,68 26A/7 467 -./ /A/,- D/<1,
6, "F V/2/:D/7 83-. 1 -6-1= 64 "#::; 3,27/19/> 6, #!
V/2/:D/7 -6 1 -6-1= 64 R!::1,> 6,!H1,?17E 7/12./> 1 K/1L
64 Î ::*'./ -6-1= 93:?=1-/>B$( 476: -./ 9,68 26A/7 819
!GG:: 476: "F V/2/:D/7 -6 " H1,?17E*'./ -71,93-36, 476:
B$( -6 >392.17</ -.76?<. -./ 8/37 39 1 26:K=321-/> K762/99
3,A6=A3,< 3,43=-71-36,; D6-. 9.1==68 1,> >//K 9-671</ 1,>D6-.
9?7412/ 1,> 9?D9?7412/ 4=68 8.3=/ :6A3,< -6817> -./ 9-7/1:
2.1,,/= 1,> 43,1==E -6 -./ 8/37* +- 39 -./7/467/ ?,7/196,1D=/ -6
/NK/2- 93:?=1-/> B$( -6 :1-2. :/19?7/> >392.17</ 1- -./
(PM 8/37 3, /3-./7 1D96=?-/ -3:3,< 67 :1<,3-?>/ 6A/7 1
K/736> 64 1 4/8 >1E9 67 8//L9* $9'1D=/ " 3==?9-71-/9; .68/A/7;
14-/7 1, 3,3-31= =1< 64 1 4/8 >1E9; -./ 8/37 >392.17</ 7/9K6,>9
4137=E 71K3>=E -6 -./ 713,@6,@9,68 /A/,-; 1,> 6A/7 -./ :6,-.
64 H1,?17E 93:?=1-/>B$( T!GG::U 819 93:3=17 -6:/19?7/>
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=1D671-67E :/19?7/:/,-9 64 9,68 =3[?3> 81-/7 DE >3=?-36,*6,+.& -./4)&C
-./C; KNTFU;!R!̂ X!R"W*

V6Y3/7; H*!FJW* $ 2=/17@9LE 9K/2-71= 96=17 71>31-36, :6>/= 467 9,68@26A/7/>
:6?,-13,6?9 -/7713,*6,+.& -./4)&C -./C; NMTRU;IWFXI!J*

V?D1E1.; (*; H* V6Y3/7 1,> C* V1A39* !FFW* '6K6<71K.32 >39-73D?-36, 64
2=/17@9LE 71>31-36, 6A/7 -./ h6,Y1 071373/; h1,919*6,+.& -./4)&C -./C;
KMTRU; GIFXGF!*

V?,,/; '* 1,> (*V* %=12L* !FI!* (?,644 K762/99/9 >?73,< 9,68:/=-*6,+.&
-./4)&C -./C;OT̂ U;!!GWX!!I"*

\3,L;'* 1,>V*P17L9*!FFF1* V39-73D?-/> 93:?=1-36, 64 9,6826A/7 :199@ 1,>
/,/7<E@D1=1,2/ 3, -./ D67/1= 467/9-* \E7&4*C I&4(.//./; NPT!RU; "R#FX"R^"*

\3,L;'* 1,> V* P17L9* !FFFD* &/196,1= 9,6826A/7 >E,1:329 D/,/1-. D67/1=
467/9- 21,6K3/9* YC L.4M0E/C -./C; NLQTV""U; "I;JR!X"I;J^J*

P1=/; V*e* 1,> (* H* `71,</7* !FJ!* &,68 9?7412/ /,/7<E /N2.1,</*6,+.&
-./4)&C -./C;NOT#U; GWFXG"I*

P17L9; V* 1,>H* V6Y3/7*!FIF* $ 2=/17@9LE =6,<81A/ 71>31-36, :6>/= 467 7/:6-/
1=K3,/ 17/19* $&(0C S.+.4&4*C L.4M0E/C :'4U*'H,+4*C2 ".&C :; KOT"#U;!̂ FX!JI*

P17L9; V* 1,> H* V6Y3/7* !FF"* )=3:1-/ 1,> /,/7<E /N2.1,</ 1- -./ 9,68
9?7412/ 3, -./ 1=K3,/ 7/<36, 64 -./ &3/771 5/A1>1* "* &,68 26A/7 /,/7<E
D1=1,2/*6,+.& -./4)&C -./C; KRT!!U; #WR#X#W^R*

P17L9; V*; H* h3:D1==; V*'3,</E 1,>'* \3,L*!FFJ*'./ 9/,93-3A3-E 64 9,68@
:/=- K762/99/9 -6 2=3:1-/ 26,>3-36,9 1,> 467/9- 26A/7 >?73,< 713,@6,@
9,68f 1 9-?>E 64 -./ !FFG 0123432 567-.8/9- 4=66>* \E7&4*C I&4(.//./;
NKT!WX!!U; !̂ GFX!̂ JI*

P17L9; V*; H* V6:3,<6; V* &?96,<;'* \3,L 1,> V* `17/,*!FFF* $ 9K1-31==E
>39-73D?-/> /,/7<E D1=1,2/ 9,68:/=- :6>/= 467 1KK=321-36, 3, :6?,-13,
D193,9* \E7&4*C I&4(.//./; NPT!#X!RU;!F#^X!F^F*

P17L9; V*; $* B3,9-71=; &* A1,a12-67; V* (6D/7-96, 1,> (*M* V1A39* +,
K7/99* &3:?=1-3,< 9,68 >/K693-36,; /,/7<E D1=1,2/ 1,> :/=- 3, 1 9/:3@
173> 81-/79./>* ;9 -.H4+. /.9/'9% ,97 0E7&4*4%E @GGG*B1==3,<467>; ON6,*;
+$e&07/99* +,-/7,1-36,1= $996231-36, 64 eE>76=6<321= &23/,2/9*

O7:/; $* !FJF* './ ,1-?7/ 1,> 71-/ 64 1==?A31= 41, 1<<71>1-36, 3, 1 .?:3>
-/:K/71-/ /,A376,:/,-; ,67-.8/9-B19.3,<-6,* I0E/C L.4%&C;NLT"U;!#!X!RG*

(6D3,9; H* &*; \* \* h/==E 1,>B*(* e1:6,*!FG *̂ (/E,6=>9 )7//L 3, 96?-.@
8/9- +>1.6f 1, 6?->667 .E>76=6<32 =1D671-67E*6,+.& -./4)&C -./C; NT#U;
RWIXR!#*

&/E473/>; P* &* 1,> *̀ 5* C=/72.3,</7*!FFR* +,4=?/,2/ 64 476Y/, 963= 6, 71,</@
=1,> /76936,* ;9 %=12LD?7,; B*e*; *̀ M* &2.?:1, 1,> C* %* 03/796,; H7;
.7/C],&',T'*'+E '9 &,9%.*,97 5,+.& .&4/'49 M&4(.//./* P1>396,;B+; &63= &23/,2/
&623/-E 64 $:/7321; GIXJ"*

&/E473/>; P* &*; %* 0*B3=26N 1,> h*(* )66=/E*!FFW* M,A376,:/,-1= 26,>3-36,9
1,> K762/99/9 1996231-/> 83-. 7?,644 476: 476Y/, 963=9 1- (/E,6=>9 )7//L
81-/79./>* 8--PO "M.(C -.MC FW@!;!"^X!#R*

&.1,=/E; H* %* 1,> $* ).1=:/79* !FFF*'./ /44/2- 64 476Y/, 963= 6, 9,68:/=-
7?,644 1- &=//K/79 (3A/7;a/7:6,-* \E7&4*C I&4(.//./; NPT!"X!#U;!JR#X!J Î*

&?96,<; V*; V* P17L9 1,> V* `17/,* !FFF* P/-.6>9 467 >/A/=6K3,< -3:/@
9/73/9 2=3:1-/ 9?7412/9 -6 >73A/ -6K6<71K.321==E >39-73D?-/> /,/7<E@ 1,>
81-/7@D1=1,2/ :6>/=9* \E7&4*C I&4(.//./;NPT!"X!#U; "WW#X"W"!*

B3,9-71=; $*!FFF* +:K=/:/,-1-36, 64 >3<3-1= -/7713, 1,1=E939 -6 21K-?7/ -./
/44/2-9 64 83,> 7/>39-73D?-36, 3, 9K1-31= 9,68 :6>/=3,<* TP*&2* -./939;
)6=671>6 &-1-/ Q,3A/793-E*U

S,&U/ ,97 4+0.&/V "945H.*+ M&4(.//./ 7)&'9% &,'9A49A/945
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