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M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

L'+.&%23&(! 7)(3#2* UV[\* k2G3#$)H*-#',H*=)+'3,H*
<2%=)(0#*

L'+#$&+./(! ^#$GL! UV[Z* @,2/,/')0#$,*

R!!N/6+#(3'!#=1'!.'1/,#+'B*K'Q#3&(/('!

/*+!')%#$0'*+'Q*

R! ! ! =)0,='02#(* ,(3#2,* <#(+,=)(0,$)* ()$$)* -02,0)A')* +'* +'-)2/#* +)$$,* /,2/,/')0#$,* +,*
&%33F)2#*
R!* *=)02'/%&'(*'=.#20,(0)H*'(*='-3)$,*3#(*,$02'*2)-'+%,$'H*.)2*'$*+'-)2/#*.2)")(G"#*+'*,$3%()*
#2G3#$)* D.,0,0,H* .#=#+#2#H* 3,2#0,H* $)A%='(#-)H* )33NEH* =,* ,(3F)* =)+'3,* D.2)92'3,33'#E* )*
-#',*D-02,0)A')*,(G2)-'-0)(&,*.)2*'$*3#(02#$$#*+'*?"#7#$>E%=(=//F*2)-'-0)(GE!

&#233*(4#$/B!"?!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*<#0#-'(0)-'*,*$'")$$#*+)$*<#0#-'-0)=,*55**
*

R!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*2,+'3,$)*DS*<#A$',2)E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H*.#-09)=)2A)(&, * **
R!*H=1&+;!'.%&,&4#B*+'3#G$)+#('*,((%,$'**
*

-$5'&,'$(/4'5'/$Q*2#$/','!

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

]'(#,&*! h)(&,2! UV[U* @,2/,/')0#$,H*-.'(,3'#*

-$5'&,'$(/4'5'/$Q*3'#')$0'+*+'*
*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

"K*/.&4#3/(! 6M2,='(* UVW_* @,2/,/')0#$,*

R!!N/6+#(3'!#=1'!.'1/,#+'B*%./$#,&*!
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&#233*(4#$/B!"?!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*<#0#-'(0)-'*,*$'")$$#*+)$*<#0#-'-0)=,*55**
*

-$5'&,'$(/4'5'/$Q*-%+',/$#1$55$"'!
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*<#A$',2)*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H*.#-09)=)2A)(&, * **
R!*H=1&+;!'.%&,&4#B*+'3#G$)+#('*,((%,$'*!
!

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

SK'($'4&8K#$!
@)0,(,$**

UV[W* @,2/,/')0#$,H*-.'(,3'#*

<'6$'4&8K#$! UVZ[* @,2/,/')0#$,*

&#233*(4#$/B!"^!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*<#0#-'(0)-'*,*$'")$$#*+)$*<#0#-'-0)=,*55**

-$5'&,'$(/4'5'/$Q*2#%%!
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*2,+'3,$)*DS*<#A$',2)E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H*.#-09)=)2A)(&,*.2)3#3) **
R!!H=1&+;!'.%&,&4#B*A2,='(,3))*)*+'3#G$)+#('*,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

"K*/./+/*2./(! 4'3%2,(* UV[U* ;2%=)(0#H*#2&#*

]&(2./(! 8<,$#(*! UVW\* k2G3#$)H*'(+%-02',$'*

R!!N/6+#(3'!#=1'!#O2#*$'(+'!(/(!,/$$'.,&#*&33#+'B*&6/8./+2./(9!4&2./(!
R!*N/6+#(3'!#=1'!.'1/,#+'B*$'+#%'(3+K&#32./(9!$'+/%./$2./(9!('%2./(9!)33N!

/*+!')%#$0'*+'Q*

R!!!3#(-'-0)(0)*2'+%&'#()H*()$*0)=.#H*+)$$,*+'-.#('/'$'01*+'*)2/'3'+'*%2)'3'*D.#--'/'$)*)-3$%-'#()*
+'*$'(%2#(*)*,(3F)*3F$#2#0#$%2#(*3#(*'*32'0)2'* 3%0*#J aE*
R! * '=.#20,(&,* +'* 3F$#2#0#$%2#(* ()$$)* -02,0)A')* +'* A)-G#()* +)$$)* 2)-'-0)(&)* -%* <2%=)(0#*
DG,'*%"(=//FE**
R!* $'(%2#(*%G$)*.)2* '$*+'-)2/#*+'*,$3%()*3#$0%2)*#2G3#$)* D)-N*#=/2)$$'<)2)E*)*.)2* '$* 3#(02#$$#*
.2)")(G"#*+'*?5#'H/E#*-%*-#',*!
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&#233*(4#$/B!"^!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*<#0#-'(0)-'*,*$'")$$#*+)$*<#0#-'-0)=,*55**

-$5'&,'$(/4'5'/$Q*$55')'!
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*<#A$',2)*
R!*08/,#!4&!&$8&'-/B*.#-09)=)2A)(&, **
R!!H=1&+;!'.%&,&4#B*A2,='(,3))*)*+'3#G$)+#('*,((%,$'*

R!!N/6+#(3'!#=1'!.'1/,#+'B*8./8#(&**D+)2#A,*.)2*-'0%,&'#('*+'*)=)2A)(&,*I0#-,('0,2',E!

&#233*(4#$/B!"_ !!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*<#0#-'(0)-'*,*$'")$$#*+)$*<#0#-'-0)=,*55**

-$5'&,'$(/4'5'/$Q*')#*!!'1%+0*+'"#','!
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*<#A$',2)*
R!*08/,#!4&!&$8&'-/B*.#-09)=)2A)(&, * **
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*,((%,$'**

!
M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!

H((/!&(+./423&/('!!
7J+#*&#:!

N'O/.'!4 &$8&'-/!

J/QT(&*! :'.#02'$* UV[`* ;2%=)(0#H*3'.#$$,*

Z./$/QT(&*! @%302'$* UVZZ* ;2%=)(0#H*#2&#H*=,'-H*-#2A#*

/*+!')%#$0'*+'Q*

R!**'+2#--'/)(&#('02'$'*%G$'*.)2*$,*A)-G#()*+)$$)*2)-'-0)(&)*DI#/#-&7+(D*$#/*=E*()$*<2%=)(0#**
R!**'#LM('$*<#(+,=)(0,$)*.)2*'$*+'-)2/#*+)$$,*3'.#$$,*D-3,2-,*+'-.#('/'$'01*+'*+'3#G$)+#('3'+'*'(*
.#-09)=)2A)(&,E*
R!**.#--'/'$)*)-3$%-'#()*+'*'#LM('$*3#(*'*32'0)2'* 3%0*#J a!
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M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

Z'(+#3/('! @,-,A2,(* UV[l* B)A%='(#-)H*=,'-H*-#2A#H*
<2%=)(0#*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

ST.&4#+'! B)(0,A2,(* UVZ_* k2G3#$)H*=,'-*

&#233*(4#$/B!"_ !!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*<#0#-'(0)-'*,*$'")$$#*+)$*<#0#-'-0)=,*55**

-$5'&,'$(/4'5'/$Q*1%+0*"'$)'$0'+%!
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*<#A$',2)*
R!*08/,#!4&!&$8&'-/B*.#-09)=)2A)(&, * **
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*,((%,$'**

!

-$5'&,'$(/4'5'/$Q*-%+',3'#')$0'+%!
!

/*+!')%#$0'*+'Q*

R!**/)(0,&#()*%G$)*-%*-#',*.)2*$,*A)-G#()*+)$$)*2)-'-0)(&)*D?"#7#$>E%=(=//FJ()*.)2*'$*
3#(0)('=)(0#*+'*.H/&7%=(&=5%'&$>%=**
*

&#233*(4#$/B!<!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*<#0#-'(0)-'*,*$'")$$#*+)$*<#0#-'-0)=,*5H*3#(*+)"',&'#()*+)$*c%--#*
)$)P2#('3#m*-"'$%..#*+'*.)2#--'+#H*3#(*+'-02%&'#()*3$#2#.$,-G**)*$'.'+'*+)$$,*=)=/2,(,*3)$$%$,2)*
*

-$5'&,'$(/4'5'/$Q*)'3'#')','/'!
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*<#A$',2)*
R!*08/,#!4&!&$8&'-/B*.#-09)=)2A)(&, **
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*A2,='(,3))**
!
!
!

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

<&U2#+!4&%./$&4'! ])A$#()* UVWg* B)C*+'*-)='(,H*3#$0%2)*
,2/#2))*

R!!N/6+#(3'!#=1'!.'1/,#+'B*8#.#U2#+!

/*+!')%#$0'*+'Q*

R!* * +'f%,0* %G$)* .)2* '$* 2,.'+#* +'--)33,=)(0#* +)$$)* '(<)-0,(G* +)$$)* 3#$0%2)* ,2/#2))* DA'#",('*
'=.',(G*)*-.)3')*.'b*-)(-'/'$'*,*A$M.F#-,0)E*
R!**<%(&'#()*-.#$$#(,(0)*)*.)2*'$*+'--)33,=)(0#*+)$$,*.,0,0,*'(*.2)92,33#$0,!
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agronomiche e ambientali 

Evoluzione della disponibilità di erbicidi 
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&#233*(4#$/B!0!
L',,#(&6$/! 4 #3&/('B* '('/'&'#()* +)$$ )(&'=,* .2#0#.#2I2'(#A)(#* #--'+,-'* D66kEH* 3#'("#$0#* ()'*
.2#3)--'*+'*/'#-'(0)-'*+)$$,*3$#2#I$$,*)+*,$02'*.'A=)(G**

-$5'&,'$(/4'5'/$Q*)'-%+',%"%#'!
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*<#A$',2)*DS*2,+'3,$)E*
R!*08/,#!4&!&$8&'-/B*.2)*#*.#-09)=)2A)(&, ********
R!*H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*A2,='(,3))*
*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

\QTW2/.5'(! ^#,$! UVZ`* k2G3#$)H*A'2,-#$)H*3#$0%2)*
,2/#2))*

Z&5'(/Q! ;#L* UVV\* ;2%=)(0#H*#2&#*

-$5'&,'$(/4'5'/$Q**!!$)'$0*,'+*+'(
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*,P2,")2-#*'.#3#G$)*)*2,+'3'*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&, * **
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('H*A2,='(,3))*D3#(02#$$#*+'*;&>&7$#>E&7#(=//F*'(*2'-,',E**

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

\Q#4&#3/(! ]#(-0,2! UV[l* k2G3#$)H*'(+%-02',$'H*2'-#H*
3#$0%2)*,2/#2))*

R!!N/6+#(3'!#=1'!.'1/,#+'B*#,&W2/.5'(9!5/$'6#5'(!

&#233*(4#$/B!0!
L',,#(&6$/! 4 #3&/('B* '('/'&'#()* +)$$ )(&'=,* .2#0#.#2I2'(#A)(#* #--'+,-'* D66kEH* 3#'("#$0#* ()'*
.2#3)--'*+'*/'#-'(0)-'*+)$$,*3$#2#I$$,*)+*,$02'*.'A=)(G**
!

R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*<#A$',2)*
R!*08/,#!4&!&$8&'-/B*.#-09)=)2A)(&, **
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('**
*

-$5'&,'$(/4'5'/$Q*"#'$0*,'+*+'(

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

"#.5'(+.#3/('R'+KT*! 7.#0$'AF0! \``U* :#$0%2)*,2/#2))H*.,0,0,*

-$5'&,'$(/4'5'/$Q*-%+',3'#$0*,'(
*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

ST.#W25'(R'+KT*! !"#$%G#(* \``l* :#$0%2)*,2/#2))H*.,0,0,*

/*+!')%#$0'*+'Q*

R!**-#-0,(&)*,C")*'(02#+#P)*3#=)*-.#$$#(,(G*-%*3#$0%2)*,2/#2))*)*.)2*'$*+'--)33,=)(0#*
+)$$,*.,0,0,*'(*.2)92,33#$0,!



pagina 13 

XIX Convegno SIRFI  -  Bologna, 17 dicembre 2013 
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&#233*(4#$/B!P?!
L',,#(&6$/! 4 #3&/('B* '('/'&'#()* +)$$,* /'#-'(0)-'* +)'* 3,2#0)(#'+'* ,* $'")$$#* +)$$,* I0#)()* +)-,0%2,-'*
D647EH*3#(*3#(-)A%)(0)*<#0#--'+,&'#()*+)$$,*3$#2#I$$,*)*3#=.,2-,*+'*'=/',(3F'=)(G((
(

-$5'&,'$(/4'5'/$Q*+'/*"'+$+',')'(
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#*,P2,")2-#*'.#3#G$)*)*<#A$')*DS*2,+'3,$)E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H**.#-09)=)2A)(&,*.2)3#3)*
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*,$3%()*A2,='(,3))*,((%,$'!
!

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

<&W25'(&,#(! 70#..)2! UVVU* ;2%=)(0#H*#2&#*

/*+!')%#$0'*+'Q*

R!**+'c%<)('3,(*%G$)*'(*,..$'3,&'#('*.2)3#3'*-%*<2%=)(0#H*.)2*'$*3#(02#$$#*+'*-.)3')*+'*
-#-G0%&'#()*DK&7,$*5#(=//F+(K*,'#E*)*.)2*$,*-'()2A',*+ ,&'#()*3#(*,$02)*-#-0,(&)*,C")!

&#233*(4#$/B!P^!
L',,#(&6$/!4 #3&/('B* '('/'&'#()*+)$$ )(&'=,*'+2#--'<)('$9.'2%",0#9+'#--'A)(,-'*Dd664EH* *3,0,$'&&,0#2)*
()'* .2#3)--'* +'* /'#-'(0)-'* +)'* .'A=)(G* 3,2#0)(#'+'H* 3#(* 3#(-)A%)(0)* <#0#--'+,&'#()* +)$$,* 3$#2#I$$,* )*
3#=.,2-,*+'*'=/',(3F'=)(G*
*

-$5'&,'$(/4'5'/$Q*"#'/4%"*+'!
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*<#A$',2)*)*2,+'3,$)*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,*D-%$3#02'#()H*=)-#02'#()EH**.#-09)=)2A)(&, **
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*A2,='(,3))*,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

N2*,/+.&/('! e'Y,+#* UVVW* e,'-*

L'6/+.&/('! :,$$'-0#* \``\* e,'-*

X'$%/+.&/('! B,%+'-* \`U\* e,'-*
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&#233*(4#$/B!P^!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$ )(&'=,*'+2#--'<)('$9.'2%",0#9+'#--'A)(,-'*Dd664E*

-$5'&,'$(/4'5'/$Q*'!*!!$0*,'(
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*,P2,")2-#*2,+'3'H*'.#3#G$)H*3#$)#.G$)*DS*<#A$',2)E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H**.#-09)=)2A)(&,*.2)3#3)*
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*A2,='(,3))*,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

J6/Q#W2+/*'! e)2$'(* UVVZ* e,'-*

&#233*(4#$/B!P^((
/*+!')%#$0'*+'Q*

R!!!'=.#20,(0)*A2%..#*+'*)2/'3'+'*'=.')A,G*.)2*'$*+'-)2/#*+'*.2)9)=)2A)(&,*)*.#-09)=)2A)(&,*
+)$*=,'-*
R!**,=.'#*-.)P2#*+ ,&'#()*+'3#G$)+#('3'+,*)H*'(*.,20)H*A2,='('3'+,*
R!!!'=.')A,G*'(*,..$'3,&'#('*.2)3#3'*D'-#L,c%0#$)H*=)-#02'#()H*-%$3#02'#()E*.)2*'$*3#(02#$$#*
.2)")(G"#*+'*?6%@',$(>E&,/E7#=@*
R!**0)=/#02'#()*)O3,3)*-%*A2,='(,3))*,((%,$'*D%G$)*.)2*$,*A)-G#()*+'*!5E*$,5E',#(
2)-'-0)(0)*,A$'*8B7*'('/'0#2'E**
!

&#233*(4#$/B!P_!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)$$,*/'#-'(0)-'*+)'*.'A=)(G*3,2#0)(#'+'*D0,2A)0*-3#(#-3'%0#E*

-$5'&,'$(/4'5'/$Q*'!*!!$0*,')*+'(
R!!L/4#*&+;!4&!#3&/('B**-'-0)='3,H*,--#2/'=)(0#*,P2,")2-#*2,+'3'H*'.#3#G$)H*3#$)#.G$)*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H*.#-09)=)2A)(&,*.2)3#3)!!
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*A2,='(,3))*,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

"*/$#3/('! :#==,(+** \``l* k2G3#$)H*2'-#H*=,'-H*0,/,33#*

-$5'&,'$(/4'5'/$Q*)'-%+',%"%#'(
R!!L/4#*&+;!4&!#3&/('B**3#(0,P#H*,--#2/'=)(0#*,P2,")2-#*'.#3#G$)*DS*2,+'3'*)*A'#",('*<#A$')E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H**.#-09)=)2A)(&,*.2)3#3)* **
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

H,*/(&5'(! :F,$$)(A)* UVVl* e,'-H*-#2A#H*A'2,-#$)H*#2G3#$)*

/*+!')%#$0'*+'Q*
R!!!'=.')A,0#*-%*0,/,33#H*-#',H*#2G3#$)*.)2*'$*3#(02#$$#*+'*?6%@',$(>E&,/E7#=@*)*,$02)*'(<)-0,(G**
R! * * %G$)H* '(* ,--#3',&'#()* ,* .)(+'=)0F,$'(H* .)2* '$* 3#(02#$$#* +)$$)* A2,='(,3))* D,(3F)* !5E*$,5E',#*
2)-'-0)(0)E*()$$)*2'-,')*-)='(,0)*'(*,-3'%P,(
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agronomiche e ambientali 
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&#233*(4#$/B!P_(
(

-$5'&,'$(/4'5'/$Q*"#'$0*,'(
R!!L/4#*&+;!4&!#3&/('B**-'-0)='3,H*,--#2/'=)(0#**<#A$',2)*DS*2,+'3,$)E*
R!*08/,#!4&!&$8&'-/B**.#-09)=)2A)(&,**
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*A2,='(,3))*,((%,$'*)*.)2)(('H*)f%'-)0,3))*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

H$&+./*'! T))+,&#$* \``V* B)C*+'*-)='(,H*3#$0%2)*
,2/#2))H*)L02,9,A2'3#$#*

/*+!')%#$0'*+'Q*

R!!!)2/'3'+,*(#(*-)$)C"#H*%G$)*.)2*$,*/#('I3,*+)'*$)C*+'*-)='(,*D!L%*=&>%"(=//FE*
R!* * '=.')A,/'$)*-%*3#$0%2)*,2/#2))*.)2*3#(02,-0,2)*$,*+'J%-'#()*+'* '(<)-0,(G*+'*-#-G0%&'#()*
D)-N*M#'-#+(.,$HC#E*=)(#*-)(-'/'$'*,*A$M.F#-,0)(

&#233*(4#$/B!I!
!
L',,#(&6$/! 4 #3&/('B* '('/'&'#()* * +)$$ )(&'=,* !676* -'(0,-'* )* 3#(-)A%)(0)* /$#33#* +)$$,* -'(0)-'* * +'*
,='(#,3'+'*,2#=,G3'*
*

-$5'&,'$(/4'5'/$Q*/*53*!"'(*#&$+*-*!-*#'/'(
R!!L/4#*&+;!4&!#3&/('B**-'-0)='3,H*,--#2/'=)(0#**<#A$',2)**
R!*08/,#!4&!&$8&'-/B**.#-09)=)2A)(&,*!!!!!
R!!H=1&+;!'.%&,&4#B*A2,='(,3))**)*+'3#G$)+#('*,((%,$'*)*.)2)(('*
*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

I*T8K/6#+'! ]#%(+%.** UV[[* B)C*+'*-)='(,H*3#$0%2)*,2/#2))H*
)L02,9,A2'3#$#*

•!!N/6+#(3'!#=1'!#O2#*$'(+'!(/(!,/$$'.,&#*&33#+'B*-*T8K/6#+'R+.&$'6&2$!
*

/*+!')%#$0'*+'Q*

R!! !)2/'3'+,*(#(*-)$)C"#H*3,2,P)2'&&,0#*+,*,=.'#*-.)P2#*+ ,&'#()H*+'J%-,=)(0)*'=.')A,0#*
-%*$)C*+'*-)='(,H*3#$0%2)*,2/#2))H*)*,2))*)L02,9,A2'3#$)*
R!* * '$* -%#* '=.')A#* 2'.)0%0#* D)* -.)--#*)-3$%-'"#E*.%n*+)0)2='(,2)* $,*+'J%-'#()*+'* -.)3')*+'*
-#-G0%&'#()* D)-N* M#'-#+( .,$HC#+( I#7*&>#7*#+( !L%*=&>%"E* )* +'* .#.#$,&'#('* 2)-'-0)(G* +)$$)*
'(<)-0,(G*DG,'*%"E(



pagina 16 

XIX Convegno SIRFI  -  Bologna, 17 dicembre 2013 
Gestione delle malerbe nelle colture agrarie alla luce delle attuali problematiche legislative, 

agronomiche e ambientali 

Evoluzione della disponibilità di erbicidi 
Geminiani E., Campagna G 

&#233*(4#$/B!G!
!
L',,#(&6$/! 4 #3&/('B* '('/'&'#()* +)$$ )(&'=,* A$%0,='(,9-'(0)0,-'H* 3#(* 3#(-)A%)(0)* ,33%=%$#* +'*
,==#(',3,*)*=,(3,0,*.2#+%&'#()*+'**,3'+#*A$%0,=='3#*D,22)-0#*+)$$,*-'(0)-'*.2#0)'3,E*
*

-$5'&,'$(/4'5'/$Q*/*53*!"'(*#&$+*-*!-*#'/'!
R!!L/4#*&+;!4&!#3&/('B**3#(0,P#H*,--#2/'=)(0#**<#A$',2)**
R!*08/,#!4&!&$8&'-/B**.#-09)=)2A)(&,*!!!!!
R!!H=1&+;!'.%&,&4#B*+'3#G$)+#('*)*A2,='(,3))*,((%,$'*)*.)2)(('*
*

/*+!')%#$0'*+'Q*

R! ! ! )2/'3'+,* (#(* -)$)C"#H* '=.')A,0#* -%* 3#$0%2)* ,2/#2))* * '(* ,$0)2(,G",* ,* A$M.F#-,0)H*
-#.2,P%P#*-%*A'#",('*'=.',(G*Do*-'3%2)&&,*+ '=.')A#E*
R!*3$,--'I3,&'#()*-<,"#2)"#$)H*.#--'/'$)*)-3$%-'#()*3#(*'*32'0)2'* 3%0*#J DaE*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

I*25/6&(#+'R#$$/(&2$! @,-0,* UVVU* :#$0%2)*,2/#2))*

&#233*(4#$/B!`?!
L',,#(&6$/! 4 #3&/('B* '('/'&'#()* * +)$$ ,--)=/$,AA'#* +)'* ='32#0%/%$'H* 3#(* .)20%2/,&'#()* +'"'-'#()*
3)$$%$,2)H*A)2='(,&'#()*-)='*)*-"'$%..#*+)$$)*.$,(0%$)*
*

-$5'&,'$(/4'5'/$Q*)'+'"#*$+','+%(
R!!L/4#*&+;!4&!#3&/('B*3#(0,P#H*,--#2/'=)(0#**,P2,")2-#**'.#3#G$)H*3#$)#.G$)H*2,+'3'*
R!*08/,#!4&!&$8&'-/B*.2)9-)='(,*D/)(c%2,$'(EH*.2)9)=)2A)(&, **
R!!H=1&+;!'.%&,&4#B!A2,='(,3))*)*+'3#G$)+#('*,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

Z'(W2.#*&(! @#(,$,(* UV[\* k2G3#$)H*=)+'3,*

S'(4&$'+K#*&(! 70#=.* UV[g* k2G3#$)H*'(+%-02',$'H*<2%=)(0#H*
2'-#H*3#$0%2)*,2/#2))*

R!!N/6+#(3'!#=1'!.'1/,#+'B*+.&W2.#*&(9!4&(&+.#$&('9!&6/8./8#*&(!

/*+!')%#$0'*+'Q*

R! * * 2'+%&'#()* +)$$,* +'-.#('/'$'01* +'* +'('02#,('$'()* D02'c%2,$'(Em* .#--'/'$)* )-3$%-'#()* +'*
.)(+'=)0F,$'(*3#(*'*32'0)2'* 3%0*#J DaE*
R! * * .)(+'=)0F,$'(* =,(G)()* %( )$)",0,* '=.#20,(&,* ()$$)* -02,0)A')* +'* +'-)2/#* +'* ,$3%()*
#2G3#$)H* .)2* '$* 3#(02#$$#* .2)")(G"#* +'* '=.#20,(G* '(<)-0,(G* D)-N* D,'#$%"* -%* .#=#+#2#* )*
.,0,0,Em*%G$)*.)2*'$*+'-)2/#*+)$*2'-#*-)='(,0#*'(*,-3'%P,**D-02,0)A')*,(G2)-'-0)(&,E!
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Gestione delle malerbe nelle colture agrarie alla luce delle attuali problematiche legislative, 

agronomiche e ambientali 

Evoluzione della disponibilità di erbicidi 
Geminiani E., Campagna G 

&#233*(4#$/B!`?!
L',,#(&6$/!4 #3&/('B*'('/'&'#()**+)$$ ,--)=/$,AA'#*+)'*='32#0%/%$'*
*

-$5'&,'$(/4'5'/$Q*1%+0$55')'(
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*,P2,")2-#**2,+'3'*)*A)2='()$$'*
R!*08/,#!4&!&$8&'-/B*.2)9-)='(,H*.2)9)=)2A)(&,H*.#-09)=)2A)(&, **
R!!H=1&+;!'.%&,&4#B!A2,='(,3))*)*,$3%()*+'3#G$)+#('*,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

S./8T3#$&4'!! i)2/** UV[g* @,2/,/')0#$,H*'(-,$,0)H*=)+'3,*

&#233*(4#$/B!`^!
L',,#(&6$/!4 #3&/('B*'('/'&'#()**+)$$,*='0#-'**)*+)$$ #2A,('&&,&'#()*+)'*='32#0%/%$'*
*

-$5'&,'$(/4'5'/$Q*/$#1$55$"'(
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*,P2,")2-#**3#$)#.G$)*)*2,+'3'**
R!*08/,#!4&!&$8&'-/B*.2)9-)='(,H*.2)9)=)2A)(&,*****!!
R!!H=1&+;!'.%&,&4#B!A2,='(,3))*)*+'3#G$)+#('*,((%,$'**
*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

"K*/.8./8K#$! :6*g`* UVWg* k2G3#$)*

/*+!')%#$0'*+'Q*
R!* * -#-0,(&,* ,C",* '=.#20,(0)* .)2* '$* +'-)2/#* +)$$)* '(-,$,0)* )* .)2* '$* 3#(0)('=)(0#* +)$$)* 3%-3%0)* ()'*
=)+'3,'*)*-%*/,2/,/')0#$,*+,*&%33F)2#!

&#233*(4#$/B!`_!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)'*.2#3)--'*+'*+'"'-'#()*)*+'-0)(-'#()*3)$$%$,2)**
*

-$5'&,'$(/4'5'/$Q*/,*#*$/%"$55')'(
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#**,P2,")2-#*-)='H*3#$)#.G$)H*'.#3#G$)H*2,+'3'*
R!*08/,#!4&!&$8&'-/B*.2)9-)='(,H*.2)9)=)2A)(&,H*.#-09)=)2A)(&,*.2)3#3) **
R!!H=1&+;!'.%&,&4#B!A2,='(,3))*)+*,$3%()*+'3#G$)+#('*,((%,$'*
*

M/$'!,/$2('! L#.,K&/!
.'-&6+.#+/!

H((/!&(+./423&/('!!
7J+#*&#:!

N'O/.'!4 &$8&'-/!

NR$'+/*#,K*/.! 4%,$*^#$+* \``U* e,'-H*#2G3#$)H*'(+%-02',$'*

L'+#3#,K*/.! @%G-,(* UVZW* 6,0,0,H*32%3'<)2)*

<&$'+K'(#$&4RS! 7.)302%=* \``_* e,'-*

S'+K/Q#$&4! 7%33)--#2* \``Z* e,'-H*-#',*
R! ! N/6+#(3'! #=1'! .'1/,#+'B* #,'+/,K*/.9! #*#,K*/.9! 4&$'+K'(#$&49! $'+/*#,K*/.9! 8.')*#,K*/.9!
8./8#,K*/.!

/*+!')%#$0'*+'Q*
R!**'=.#20,(0)*A2%..#*+'*)2/'3'+'*'=.')A,G*.)2*'$*+'-)2/#*.2)")(G"#*+)$*=,'-H*=,*,(3F)*+'*#2G3#$)H*-#',H*
A'2,-#$)H*2'-#*Dc%<)(,3)0E**
R!**-#-0,(&)*,C")*,+*,&'#()*,(GA)2='()$$#H*3#(*.2)",$)(0)*,C"'01*A2,='('3'+,*
R!**2)"#3,*+'*+'")2-)*-#-0,(&)*,C")H*3#=)*,3)0#3F$#2*)*,$,3F$#2*D,$0)2(,G")*-%*=,'-EH*.2)G$,3F$#2*D2'-#EH*
.2#.,3F$#2*D%('3#*A2,='('3'+,*.)2*,..$'3,&'#('*+'*.2)9)=)2A)(&,*-%*-#2A#E*
***
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&#233*(4#$/B!`_!
L',,#(&6$/!4 #3&/('B*'('/'&'#()*+)'*.2#3)--'*+'*+'"'-'#()*)*+'-0)(-'#()*3)$$%$,2)**
*

-$5'&,'$(/4'5'/$Q*3#*3'*+$55')'(

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

M#8./8#$&4'! 4)"2'(#$* UVZZ* k2G3#$)*

-$5'&,'$(/4'5'/$Q**!!'$/%"$+',')'(
*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

P*25'(#,'+! :,+#%* \```* e,'-H*-#',H*.,0,0,H*.#=#+#2#H*
2'-#*

*

•!!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#**,P2,")2-#**-)='H*3#$)#.G$)H*'.#3#G$)H*2,+'3'*
•!**08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H*.#-09)=)2A)(&,*.2)3#3) **
•!!!H=1&+;!'.%&,&4#B!A2,='(,3))*)+*,$3%()*+'3#G$)+#('*,((%,$'*

R!!N/6+#(3'!#=1'!.'1/,#+'B*4&8K'(#$&4!

&#233*(4#$/B!]!
L',,#(&6$/!4 #3&/('B*'('/'&'#()**+)$$,*-'(0)-'*+)$$,*.,2)0)*3)$$%$,2)*D3)$$%$#-,E*
*

-$5'&,'$(/4'5'/$Q*1%+0$55')'(
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#*2,+'3,$)*DS*<#A$',2)E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&, * **
R!!H=1&+;!'.%&,&4#B!+'3#G$)+#('*,((%,$'**

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

J6/Q#%'(! ^,$$)2M** UVV\* h'",'*+'*,2/#2))*

&#233*(4#$/B!M!
L',,#(&6$/!4 #3&/('B*'('/'&'#()**+)$$,*-'(0)-'*+)'*$'.'+'*D-)(&,*'('/'&'#()*+)$$ 8::,-'E*
*

-$5'&,'$(/4'5'/$Q*1%+0*-2#$+'(
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#**,P2,")2-#**2,+'3'H*3#$)#.G$)*DS*<#A$',2)E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H*.#-09)=)2A)(&, * **
R!!H=1&+;!'.%&,&4#B!+'3#G$)+#('*)*A2,='(,3))**,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

0+K/52$'6#+'! X2,=,0* UV[W* @,2/,/')0#$,*
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&#233*(4#$/B!M!
L',,#(&6$/!4 #3&/('B*'('/'&'#()**+)$$,*-'(0)-'*+)'*$'.'+'*D-)(&,*'('/'&'#()*+)$$ 8::,-'E*
*

-$5'&,'$(/4'5'/$Q*"'*/$#1$55$"'(
R!!L/4#*&+;!4&!#3&/('B**,--#2/'=)(0#**,P2,")2-#**3#$)#.G$)*DS*2,+'3,$)E*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&, * *!!
R!!H=1&+;!'.%&,&4#B!*A2,='(,3))**,((%,$'*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

X.&#**#+'! 8",+)L* \`Ul* ;2%=)(0#H*#2&#*

R!!N/6+#(3'!#=1'!#O2#*$'(+'!(/(!,/$$'.,&#*&33#+'B*$/*&(#+'!
R!!N/6+#(3'!#=1'!.'1/,#+'B*%2+T*#+'9!,T,*/#+'9!0SX"9!+K&/%'(,#.%!

/*+!')%#$0'*+'Q*

R!! ! 3#(-'-0)(0)* 2'+%&'#()H* ()$* 0)=.#H* +)$$,* +'-.#('/'$'01* +'* G#3,2/,==,G* D)-N*=#$'(,0)* )*
0F'#/)(3,2/H*%G$'*.)2* '$* 3#(02#$$#*+)'*A',"#('* 2)-'-0)(G*()$$)* 2'-,')Em*.#--'/'$)*)-3$%-'#()*+'*
=#$'(,0)*3#(*'*32'0)2'* 3%0*#J DaE*
R!* 2)3)(0)* '(02#+%&'#()*+'* 02',$$,0)H*+'*.#--'/'$)* '=.')A#*-%* <2%=)(0#*)*#2&#* '(*-02,0)A')*+'*
A)-G#()*+)$$)*2)-'-0)(&)*DG,'*%"(=//FE**
!

&#233*(4#$/B!\!
L',,#(&6$/! 4 #3&/('B* ,&'#()* -'='$)* ,$$ ,3'+#* '(+#$,3)G3#* D ,%L'()* -'(0)G3F) Em* '(0)2<)2)(&,* ()'*
.2#3)--'* +'* 32)-3'0,H* =#+'I3,&'#('* =#2<#$#A'3F)H* '-0#$#A'3F)* )* I-'#$#A'3F)* ,* $'")$$#* +)'* 0)--%G*
=)2'-0)=,G3'*D,$$%(A,=)(0#*+)$$)*<#A$')H*'(3%2",=)(G*)*=,$<#2=,&'#('E*
*

R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#**<#A$',2)*)*2,+'3,$)*D",2',/'$)*,*-)3#(+,*+)$$,*-N,NE*
R!*08/,#!4&!&$8&'-/B*.#-09)=)2A)(&, * **
R!!H=1&+;!'.%&,&4#B!+'3#G$)+#('*,((%,$'*)*.)2)(('H*$'$',3))H*)f%'-)0,3))!
**

-$5'&,'$(/4'5'/$Q**$/')'(-%+*!!'$,/$+*'/'(

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

^9AR<! !=/%0#L* UV_g* ;2%=)(0#H*#2&#H*=,'-H*-#2A#*

^9AR<Z! @%0M2,3** UVW`* e)+'3,H*.2,G*

L"SH! 8A2#L#()** UV_g* ;2%=)(0#H*#2&#H*=,'-H*-#2A#H*2'-#H*
3#$0%2)*,2/#2))**

L"SS! *9* UV_Z*
;2%=)(0#H*#2&#H*.2,G*

L"SSRS! 9* \``Z*

/*+!')%#$0'*+'Q*
R!!!)2/'3'+'*+'*")33F',*'(02#+%&'#()H*,(3#2,*#AA'*$,2A,=)(0)*'=.')A,G*
R! * * %G$'* -%* 3)2),$'H* .)2* '(0)2")(G* 0,2+'"'* D3#(02#$$#* +)$$)* .)2)(('E* #H* '(* ='-3)$,H* ()$$)* -02,0)A')*
,(G2)-'-0)(&,*DI#/#-&7+(D*$#/*=E*
R!* *e:68*%G$)*-%*2'-#H*'(*='-3)$,*3#(*,$02)*-#-0,(&)*,C")H*.)2*$,*A)-G#()*+'*3'.)2,3))*)+*,$'-=,0,3))*
2)-'-0)(G*,A$'*8B7*'('/'0#2'*
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-$5'&,'$(/4'5'/$Q**)%#'.$"'()%,, $/')*(1%+0*'/*(
**

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

<&,#$%#! @,(")$! UVWZ* ;2%=)(0#H*#2&#H*=,'-H*-#2A#H*=)$#H*.2,G*

M/$'!,/$2('! L#.,K&/!.'-&6+.#+/!
H((/!&(+./423&/('!!

7J+#*&#:!
N'O/.'!4 &$8&'-/!

S&,*/.#$! X#2+#(** UV[_* !L02,9,A2'3#$#*

X.&,*/8T.! ^,2$#(* UVZg* ]'-#H*)L02,9,A2'3#$#*

"*/8T.#*&4! B#(02)$* UV[V* ;2%=)(0#H*#2&#H*=,'-H*/')0#$,H*#2G3#$)*

P*2./QT8T.! 70,2,()! UVVU* ;2%=)(0#H*#2&#H*=,'-*

H$&(/8T.#*&4! ]%(p,M* \`U\* !L02,9,A2'3#$#H*<2%=)(0#*

-$5'&,'$(/4'5'/$Q*3'#')'+%(
**

/*+!')%#$0'*+'Q*
R!!!+'3,=/,*%G$)*-#.2,P%P#*-%*=,'-H*'(*='-3)$,*3#(*,$02'*+'3#G$)+#('3'+'*)*.)2*'$*3#(02#$$#*+)$$)*.)2)(('*
R!* *02'3$#.M2*%G$)*-%*2'-#H* '(*='-3)$,*3#(*e:68*)*.2#.,('$H*.)2* $,*A)-G#()*+'*3'.)2,3))*)+*,$'-=,0,3))*
2)-'-0)(G*,A$'*8B7*'('/'0#2'*
R!**c%2#LM.M2*%G$)H*'(*='-3)$,H*.)2*'$*+'-)2/#*+)$*<2%=)(0#*D#C=,*,&'#()*-%*)#'*%"(#/#7*$&E*)*+)$*=,'-*
R!**,='(#.M2,$'+*%G$)*.)2*'$*3#(02#$$#*+'*I#/#-&7(2)-'-0)(0)H*=,*.2)-)(0,*)$)",0,*.)2-'-0)(&,*

&#233*(4#$/B!\!
L',,#(&6$/! 4 #3&/('B* ,&'#()* -'='$)* ,$$ ,3'+#* '(+#$,3)G3#* D ,%L'()* -'(0)G3F) Em* '('/'&'#()* * +)$$,*
-'(0)-'*+)$$,*.,2)0)*3)$$%$,2)*D3)$$%$#-,E*()$$)*=#(#3#G$)+#('*
R!!L/4#*&+;!4&!#3&/('B*-'-0)='3,H*,--#2/'=)(0#**<#A$',2)*)*2,+'3,$)*
R!*08/,#!4&!&$8&'-/B*.2)9)=)2A)(&,H**.#-09)=)2A)(&, * **
R!!H=1&+;!'.%&,&4#B!A2,='(,3))*,((%,$'*
(

-$5'&,'$(/4'5'/$Q*E2'+*,'+%(

R!!N/6+#(3'!#=1'!.'1/,#+'B*U2&(,*/.#,*D+)2#A,*.)2*-'0%,&'#('*+'*)=)2A)(&,*I0#-,('0,2',EN!
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/*+/,2!'*+'(
!

R!*5$*.2#3)--#*+'*2)"'-'#()*+)'*.2#+#C*I0#-,('0,2'*D4'2)C",*VUqgUgq:!E*F,*+)32)0,0#*$,*
2)"#3,*+'*+'")2-)*-#-0,(&)*,C")*)*$,*.)2+'0,*+'*,$3%('*=)33,('-='*+ ,&'#()N**
*

R!*! *.2)-%='/'$)*3F)*$ '(02#+%&'#()*+)$*])A#$,=)(0#*UU`[q`V*3#=.#20)21*%( %$0)2'#2)*
2'+%&'#()*()$$,*A,==,*+'*)2/'3'+'*%G$'&&,/'$'H*3#(*3#(-)A%)(G*+'O3#$01*()$$,*A)-G#()*+)$$)*
'(<)-0,(G*-%*,$3%()*3#$0%2)**
*

R!*j)A$'*%$G='*,(('*-'*2'$)",*%(*2,$$)(0,=)(0#*()$$ '(02#+%&'#()*+'*(%#")*-#-0,(&)*,C")*)H*
-#.2,P%P#H*$ ,--)(&,*+'*=)33,('-='*+ ,&'#()*'((#",G"'N**
*

R!*B,*2'3)23,*+'*(%#")*-#$%&'#('*F,*.#20,0#*,$$#*-"'$%..#*+'*<#2=%$,&'#('*'((#",G")H*
,$$ '(02#+%&'#()*+)A$'*'-#=)2'*,C"'H*+)'*-,$'*)*+)A$'*)-0)2'*.'b*)O3,3'H*,$$ '=.')A#*+'*,(G+#G*
)*+'*3#,+'%",(GN**
*

/*+/,2!'*+'(
!

R!*5*.2#+#C*+'*.'b*2)3)(0)*'(02#+%&'#()H*+#0,G*+'*<,"#2)"#$)*.2#I$#*)3#0#--'3#$#A'3#H*-#(#*
3,2,P)2'&&,G*+,*=)33,('-='*+ ,&'#()*=#$0#*-.)3'I3'*D)-N*'('/'0#2'*+)$$ 8B7*)*+)$$ 8::,-'EN*
B,*$#2#*,=.',*+'J%-'#()*)*$,*-.)3'I3'01*+)$*-'0#*+ ,&'#()*+)0)2='(,(#*%(*,$0#*2'-3F'#*+'*
-)$)&'#()*+'*'(<)-0,(G*2)-'-0)(GN**

R!*5*<)(#=)('*+'*2)-'-0)(&,*,A$'*)2/'3'+'*3#(+'&'#()2,((#*-)=.2)*.'b*$)*-02,0)A')*+'*A)-G#()*
+)$$)*'(<)-0,(GN**

R!*k33#22)*2,&'#(,$'&&,2)*$ '=.')A#*+)'*=)&&'*3F'='3'*D,""'3)(+,=)(0#*0)=.#2,$)*)*-.,&',$)*
+'*)2/'3'+'*3#(*+'")2-'*=)33,('-='*+ ,&'#()*)*$#2#*'=.')A#*'(*='-3)$)EH*'(0)A2,(+#$'*3#(*0%C*
A$'*,$02'*=)0#+'*+'*3#(02#$$#*+)$$)*'(<)-0,(G*D2'3#2-#*,$$)*2#0,&'#('*3#$0%2,$'H*%G$'&&#*+'*=)&&'*
=)33,('3'H*)33NEN**

R!*e,AA'#2'*32'G3'01Q*
9!*<*=,Q*.#3F'*e+8*.)2*'$*3#(02#$$#*+'*A',"#('H*3'.)2,3))H*,$'-=,0,3))H*)33N*
9!*N7%"&$>,Q*.#3F'*e+8*.)2*'$*3#(02#$$#*+)$$,*A2,='(,3))*
9!*O7@5,'&Q*$'='0,0,*A,==,*+'*)2/'3'+'*,*+'-.#-'&'#()*D'(*.,2G3#$,2)*+'3#G$)+#('3'+'*+'*.#-0E**
9!*?76,7&&(&('&P(4*(=&"*$#Q*.#3F)*,$0)2(,G")*,$$ %G$'&&#*+'*A$M.F#-,0)*


