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 2/$'$"3$ 

 
 !" #$%&'(%)'*+ ),-'.!/+*0 1!1/2*!"% %)% 34 ($25%"% *2112)46/67"% $!*/4-

6%0"%? 86'5%4 9.4/'.'(7 2(4)0,/ :/%" /')*/46+1%", ! 64$4(1' % 1'),;%" 

#$4(*/!.%/4)0" 9!$*/.! <)'$7 '*'-'4 .6%"!6%4.  4(+ /'/, 1/' &'/+ $!= .*4$+4= 

=!%6/4$4*'.!)*0 %"%, *'&$!604/, 1!1 #$!.%)', .4$6'*/+ :/%" $!*/46%0" 6! .*, 

3%=6+. >4$4(1' %6/4$4* #$'-23(!4/*0 -)!5'(!$0 '(6'"2 4(%6*/.466'"2 :1=4"-

#)0$2 1!1/2*!, #')2;466'"2 . #'(!$'1 %)% #$%.4=466'"2 1!1 *2.46%$ %= #2/4-

?4*/.%0.  %( &'$'?' 2&'3466'@ 1'))419%% *2112)46/'. - -2(+ /' ;!*/6!0 1')-

)419%0, :1*#'=%9%0 -'/!6%;4*1'5' *!)!, %)% */46( 6! .7*/!.14 9.4/'. - 6!*/')+-

1' "'34/ /$'62/+ *4$(94 ),-%/4)0 $!*/46%@, ;/' 45' *%"#!/%% *$!=2 % -4=$!=-

(4)+6' -2(2/ '/(!67 :/%" ;234=4"9!". A/'%/ /')+1' =!(4$3!/+ .=5)0( 6! :/%& 

(%1'.%61!&, 1!1 .!" 234 -2(4/ "!)' '(6'5' $!*/46%0. A 1!3(7" .6'.+ #$%'-$4-

/4667" 1!1/2*'" 2.)4;46%4 -2(4/ #$%'-$4/!/+ 6'.74 ;4$/7, $!*/% % 25)2-)0/+-

*0. B 4*)% #$%60/+ .' .6%"!6%4 #'$!=%/4)+6'4 -'5!/*/.' C'$" % '1$!*'1, 1'/'-

$'4 (4"'6*/$%$2,/ 6!" 1!1/2*7, */!64/ 0*6', #';4"2 2 "6'5%& ),-%/4)4@ .'=-

6%1)! :/! */$!*/+ 1'))419%'64$!, */$!*/+ *'-%$!/4)+*/.!.  

D!1/2*7 - :/' (41'$!/%.674 $!*/46%0, #$4(*/!.)0,E%4 ()0 ),-%/4)4@ '*'-2, 

9466'*/+.F6% (!,/ 26%1!)+62, .'="'36'*/+ *'=(!/+ -'5!/2, 1'))419%, (!34 

6! ';46+ '5$!6%;466'" #$'*/$!6*/.4, .4)%1')4#6' #'(&'(0/ ()0 $!=6''-$!=67& 

1'"#'=%9%@ 6! *')64;67& '16!&, ()0 =%"6%& /4$$!*, -!)1'6'., *!(%1'. 6! 1$7-

?!& % :1='/%;4*1%& 25')1'. *!(!. G'/$4-6'*/% %&, . =!.%*%"'*/% '/ 2*)'.%@ 

"4*/''-%/!6%0 6! $'(%64, 6!*/')+1' "6'5''-$!=67, ;/', 6!.4$6'4, ()0 1!3('5' 

%= #4$4;%*)4667& *)2;!4. "'36' #'('-$!/+ *''/.4/*/.2,E%4 2*)'.%0. 86'5%4 

%= :/%& $!*/46%@, #$4%"2E4*/.466' 2$'34697 *')64;67& 3!$1%& 1)%"!/%;4*-

1%& '-)!*/4@, 1'64;6', )2;?4 .*45' $!*/2/ . #!$6%1!& %)% '$!634$40&. H&'( =! 

1!1/2*!"%, %& %=2;46%4 - :/' &'--%, #$4(*/!.)0,E44 ?%$'1%4 .'="'36'*/% % 

()0 !1/%.6'@ (40/4)+6'*/%, % ()0 /%&'5' *'*$4('/';466'5' 6!-),(46%0. >4"!-

)'.!36', ;/' 1!3(7@ 6764?6%@ 5'$(7@ .)!(4)49 9466'@ 1'))419%% -7) 1'5(!-

/' *1$'"67" 6!;%6!,E%". G$4()!5!4"!0 16%5! #'*.0E46! 6!%-')44 '-?%$6'@ 

5$2##4 *2112)46/67& $!*/46%@ - #$4(*/!.%/4)0" *4"4@*/.! 1!1/2*'.7&. F*/!)+-

674 *2112)46/7 )%?+ 2#'"%6!,/*0, ;/'-7 (!/+ '-E2, 1!$/%62 %& "6'5''-$!-

=%0. I/! 16%5! (')36! (!/+ #$4(*/!.)46%4 '- '*'-466'*/0& 3%=6% % /$4-'.!6%-

0& 1!1/2*'., #$'-2(%/+ 1 6%" %6/4$4* % #$%.)4;+ 6'.'4 #'#')646%4 . $0(7 1!1-

/2*'.'('.-),-%/4)4@.  



4#) #+,)$ ,+,#-(? 

D!1 234 5'.'$%)'*+, 1!1/2*7 '/6'*0/*0 1 -')+?'@ 5$2##4 *2112)46/'.. I/' 6!-

=.!6%4 #$'%*&'(%/ '/ )!/%6*1'5' *)'.! "*2112*" (*';67@, "0*%*/7@) % '-J4(%-

604/ *.7?4 10 000 $!=)%;67& .%('. $!*/46%@ %= -')44 ;4" 40 *4"4@*/.. A$4(% 

6%& 1!1/2*'.74 - *4"4@*/.' 6!%-')44 '-?%$6'4.  '/ #';4"2, 5'.'$0 ' *2112)46-

/!&, . #4$.2, ';4$4(+ 6!=7.!,/ %&, ('-!.)00 #$% :/'" "% ($25%4 *2112)46/7".  

5%3(6)()78$"3$ , 9,(#%$1+8:".1 -(8)/3;1 

K)0 .*4& *2112#46/'. &!$!1/4$6! *#'*'-6'*/+ #4$43%.!/+ ()%/4)+674 =!*2?)%-

.74 #4$%'(7, 1 /'"2 34 #$% %6/46*%.6'" *')64;6'" '*.4E46%%.   :1*/$4"!)+-

67& 2*)'.%0& '-%/!6%0 6! *.'4@ $'(%64 :/% $!*/46%0 .7$!-'/!)% 2(%.%/4)+64@-

?%@ "4&!6%=" #$%*#'*'-)46%0, /!1 %="46%. *.'@ '-)%1 % C2619%%, /!1%" '-$!-

='" ;/'-7 "!1*%"!)+6' .'*#$%6%"!/+ .)!52, 64'-&'(%"2, ()0 3%=6%, =!#!*!/+ 

44 . '*'-7& '$5!6!& % *.'(%/+ (' "%6%"2"! 44 %*#!$46%4.  

<6)()7")(#: , =+6+(+"3! /)'. 

A#'*'-6'*/+ *2112)46/'. #$% -)!5'#$%0/67& 2*)'.%0& 6!1!#)%.!/+ =6!;%/4)+-

674 .'(674 $4=4$.7 )!4/ %" .'="'36'*/+ #4$43%.!/+ =!*2?)%.74 "4*097, ! 

#'$'@ % 5'(7.  ' .$4"0 *%)+64@?%& =!*2& :/% $!*/46%0 *%)+6' *'1$!E!,/*0 . 

'-J4"4, 6' #$% #4$.'" 34 ('3(4 .'**/!6!.)%.!,/ 45'. >41'/'$74 .%(7 1!1/2-

*'. -4=-')4=6466' #4$46'*0/ #'/4$, .'(7 6! 60-70%.  '('=!#!*!,?!0 /1!6+ 

"'34/ *'*/!.)0/+ %6'5(!, . =!.%*%"'*/% '/ .%)!, (' 95% '-E45' '-J4"! $!*/4-

6%0. A#'*'-6'*/+ =!#!*!/+ .'(2 64'(%6!1'.! 2 $!=67& .%('. 1!1/2*'..  4(+ 1!1-

/2*7 $!=)%;!,/*0 #' C'$"4 % $!="4$!": '/ 1!$)%1'.7&, ('*/%5!,E%& % .' .=$'-

*)'" *'*/'06%% )%?+ 64*1')+1%& *!6/%"4/$'. . (%!"4/$4 (-)'**C4)+(%0, C$!@-

)40 % ($.) (' 1$2#67&, /034)7&, -')44 946/64$! .4*'", ?!$'.%(67& "41*%1!6-

*1%& 1!1/2*'. %)% ($4.'.%(67& 1')'66''-$!=67& 1!$645%@ 5%5!6/*1%& . B$%='-

64, L36'@ D!)%C'$6%% (AMB) % A'6'$4 (841*%1!), ! /!134 #!&%94$42*'. 

G$%65)! * "41*%1!6*1'5' #')2'*/$'.! >%3600 D!)%C'$6%0.  7?46!=.!6674 

.%(7 *#'*'-67 =!#!*!/+ . *.'%& 2(%.%/4)+67&, %6'5(! #$%;2()%.' $!=.4/.)46-

67&, */4-)0& (' 3000 )%/$'. .'(7.  

>+?3#+ )# =+(-@3 3 ()8"A+ 

N!*/46%0, 1'/'$74 .7623(467 *2E4*/.'.!/+ . 64-)!5'#$%0/67& ()0 3%=6% 1)%-

"!/%;4*1%& 2*)'.%0& !$%(67& '-)!*/4@, .7$!-'/!)% $!=6''-$!=674 #$%*#'*'-

-%/4)+674 "4&!6%="7. O!1, ()0 =!?%/7 '/ =!*2&% *2112)46/7 64$4(1' %"4,/ 

*%)+6' 2/')E4667@, ;!*/' "6'5'*)'@67@ :#%(4$"%* (.64?6%@ *)'@ 1)4/'1), 

1'/'$7@ *6!-346 1$4#1'@ 12/%12)'@ (#$%)45!,E4@ 1 :#%(4$"%*2 6!(1'3%94@). 

H "6'5%& .%('. 12/%12)! #'1$7/! .'*1'.7" *)'4", 1'/'$7@ #') (4@*/.%4" 

*%)+6'5' *')64;6'5' '*.4E46%0 "'34/ #$%6%"!/+ $!=6''-$!=674 '//461%. 86'-

5';%*)46674 $4-$!, -25'$1%, *'*';1% - .*4 :/% .7$'*/7 */4-)4@ 2 -')+?%6*/.! 

.%('., ';4.%(6', .7#')60,/ .!362, =!(!;2: '*)!-)0,/ %6/46*%.6'*/+ '*.4E4-

6%0, #$4#0/*/.2,/ .'=6%16'.46%, '3'5'. 6! #'.4$&6'*/% $!*/46%@. I/%" 34 

94#0" *)23!/ $!=6''-$!=674 1'),;1% % $!=)%;6'4 '#2?46%4 "6'5%& 1!1/2*'. % 



($25%& .'('=!#!*!,E%& $!*/46%@.  *4 :/' . *';4/!6%% * 0$1'@ '1$!*1'@ -')+-

?%6*/.! .%('. #$%(!4/ '*'-2, 9466'*/+ 1!1/2*!", (4)!0 %& %*1),;%/4)+6' 

(41'$!/%.67"%.   *.', ';4$4(+ %& 64'-7;67@ .64?6%@ '-)%1 =!;!*/2, '#$4-

(4)04/ )!6(?!C/, #$%(!.!0 '*'-'4 *.'4'-$!=%4 /4" "4*/!", 5(4 #$'%=$!*/!,/ 

1!1/2*7 

B(#$(#/$"")$ 1$(#))73#+"3$ ,+,#-()/ 

D!1/2*7 '-%/!,/ #';/% %*1),;%/4)+6' 6! !"4$%1!6*1'" 1'6/%646/4. >4*1')+-

1' .%('. :#%C%/67& $%#*!)%*'. .*/$4;!,/*0, #$!.(! 6! 8!(!5!*1!$4, .  '*/';-

6'@, L36'@ % P!#!(6'@ BC$%14, ! /!134 6! 8!*1!$46*1%& '*/$!.!&.  4$'0/6', 

'6% '-%/!)% /!" 4E4 (' $!=J4(%646%0 "!/4$%1'..  */$4;!,/*0 1!1/2*7 6! Q!)!-

#!5'**1%& % B6/%)+*1%& '*/$'.!&.   '*6'.6'" 34 '-)!*/+ %& $!*#$'*/$!646%0 

#$'*/%$!4/*0 '/ D!6!(7 (57' *4.4$6'@ ?%$'/7) (' R%)% (49' ,36'@ (')5'/7).  

>! #$'/0346%% :/'5' '5$'"6'5' #$'*/$!6*/.! . 12000 1" .*/$4;!,/*0 '-)!*/% * 

*!"7" $!=6''-$!=67" 1)%"!/'". >! *4.4$4, . 5'$!& -7.!,/ =%"7 * "'$'=!"%, 

('*/%5!,E%"% 30-40° A, % 5)2-'1%" *645'". P(4*+ .73%.!,/ /')+1' 641'/'$74 

#$%=4"%*/74 .%(7 '#269%@ % 1'$%C!6/! 3%.'$'(0E!0.   ,367& ?/!/!& AMB - 

>4.!(4, L/4 % B$%='64 - 1!1/2*7 #4$46'*0/ 64 /')+1' 3!$2, 6' /!134 #'$'@ )4( 

% *645.   #2*/760&, #')2#2*/760& % */4#0& L36'@ D!)%C'$6%%, O4&!*! % >+,-

841*%1' -7.!,/ ()%/4)+674 #4$%'(7 =!*2&% . *';4/!6%% * *%)+6'@ 3!$'@. 

A&'(674 1)%"!/%;4*1%4 2*)'.%0 9!$0/ . 841*%14, 1)!**%;4*1'@ */$!64 1!1/2-

*'..   -')44 /4#)7& % .)!367& /$'#%;4*1%& % *2-/$'#%;4*1%& '-)!*/0& ,36'@ 

841*%1%, #' .*4@ S46/$!)+6'@ % L36'@ B"4$%14 (' L36'@ T$!=%)%%, G4$2, 

T')%.%%, G!$!5.!0 % B$546/%67 '-%/!,/ /4#)'),-%.74 .%(7 1!1/2*'.. A,(! 

'/6'*0/*0 "6'5%4 :#%C%/674 $'(7, ! /!134 "4)'1!1/2*7.  

*+,#-(. /.(),)C)%3D EF")D &1$%3,3 

  5'$67& '-)!*/0& B6(, #$'&'(0E%& ;4$4= G4$2, T')%.%,, B$546/%62 % R%)%, 

1!1/2*7 .*/$4;!,/*0 6! .7*'/4 *.7?4 4500 " 6!( 2$'.64" "'$0.   .7*'1'5'$+-

0& L36'@ B"4$%1% '/"4;!,/*0, 1!1 #$!.%)', %*1),;%/4)+6' -')+?%4 1')4-!-

6%0 /4"#4$!/2$7, '6% "'52/ *'*/!.)0/+ 40° A.  

  #';/% )%?4667& ('3(4@ *4.4$67& ;%)%@*1%& % #4$2!6*1%& #2*/760&, $!*#'-

)'34667& 6! #'-4$43+0& * ;!*/7"% /2"!6!"%, $!*/2/ &!!54'94$42*7 (Haageoce-

reus), 1'#+!#'! (Copiapoa), ! /!134 $!=)%;674 64'#'$/4$%% (Neoporteria), #%5"4-

'94$42*7 (Pygmaeocereus), %*)!@0 (Isl!2!}, :2)%&6%0 (Eulychnia). D!$/%62 *12(-

6'@ $!*/%/4)+6'*/% ('#')60,/ )%?!@6%1%, .'('$'*)% % "6'5';%*)46674 .%(7 

/%))!6(*%@. F-%/!,E%4 =(4*+ $!*/46%0 .'*#$%6%"!,/ 64'-&'(%"2, ()0 3%=6% 

.)!52 #';/% %*1),;%/4)+6' %= 52*/'5' /2"!6!, 1'/'$7@ * !#$4)0 #' 6'0-$+ #$'-

*/%$!4/*0 6!( #')'*'@ #2*/76%, ('*/%5!,E4@ '1')' 50 1" ?%$%67. I/'/ /2"!6 

*'=(!4/*0 &')'(67" /4;46%4" (G4$2!6*1'4, %)% /4;46%4 Q2"-')+(/!), 1'/'$'4 

%(4/ '/ B6/!$1/%1% #!$!))4)+6' #'-4$43+, O%&'5' F14!6!. 86'5';%*)46674 

$'(7 1!1/2*'. #$'%=$!*/!,/ % . *2&%& .62/$466%& (')%6!& B6( 6! .7*'/4 800-

1200 ". F*'-466' *%)+674 1')4-!6%0 /4"#4$!/2$7 6!-),(!,/*0 . B6(!& 6! 

/4$$%/'$%% G4$2 % T')%.%% 6! .7*'/4 3900-4500 " 6!( 2$'.64" "'$0 (:/% #)'*-
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1'5'$+0 % $!*/%/4)+6'*/+ 6! 6%& 6!=7.!,/*0 #267) "43(2 =!#!(67"% % .'*/';-

67"% D'$(%)+4$!"%. N!=)%;!,/ .)!362, #262, $!*#')'34662, 6! .7*'/4 

3900-4500 ", % *2&2, #262, )43!E2, . 6!#$!.)46%% T')%.%% % R%)%. G2*/764-

#'('-6!0 *2&!0 #26! #$'*/%$!4/*0 (!)41' . T')%.%,. K)0 644 &!$!1/4$6' 6!)%-

;%4 ()%/4)+6'5' #4$%'(! =!*2&%, /!1 ;/' 5'('.'4 1')%;4*/.' '*!(1'. ("4644 300 

"") #$%&'(%/*0, 1!1 #$!.%)', )%?+ 6! /$% "4*09!. F;46+ *%)+67 1')4-!6%0 /4"-

#4$!/2$7 1!1 . /4;46%4 (60, /!1 % #' .$4"46!" 5'(!: )4(, *645, %64@ %6'5(! 234 

;4$4= 64*1')+1' ;!*'. *"460,/*0 (64.6'@ 3!$'@. P! )4(067" &')'('" 6';%, 

1'5(! /4"#4$!/2$! %6'5(! ('*/%5!4/ 20° A, 6!*/2#!4/ *')64;67@ /4#)7@ (46+ * 

2"4$466'@ .)!36'*/+, .'=(2&!. F*'-466' *2$'.74 2*)'.%0 '/"4;467 . D'$(%-

)+4$!& >45$! (A$4(644 G4$2). P(4*+ 6! .7*'/4 4200 " ?%$'1' $!*#$'*/$!646! 

'$'@0 T'$&4$*! (Oroya borchersii).   *&'(67& 2*)'.%0& *2E4*/.2,/ .%(7 "!/2-

1!6 (Matucana) % "6'5%4 )'-%.%% (Lobivia), ! /!134 $!*/2E%4 . .%(4 #)'/67& 

#'(2?41 * -4)7", 34)/7" % 1'$%;64.7" '#2E46%4" .%(7 /4C$'1!1/2*!. F-7;-

6' '6% $!*/2/ "!**!"%, 52*/', #$%(!.!0 '*'-'4 *.'4'-$!=%4 "4*/67" )!6(?!C-

/!".  

G(#)DH3/)(#: , 1)%)=+1 383 =31)(#)D,)(#:? 

U'/0 "7 % 2-4(%)%*+ ! .'="'36'*/% #$'%=$!*/!6%0 1!1/2*'. . *2$'.7& 1)%"!-

/%;4*1%& 2*)'.%0&, -7)' -7 #$43(4.$4"4667" #')!5!/+, ;/' .*)4(*/.%4 :/'5' 

'6% (')367 ('*/!/';6' 2*#4?6' =%"'.!/+ . '/1$7/'" 5$26/4 =6!;%/4)+6' 

-')44 "051%& 2*)'.%@ *$4(64@ V.$'#7. G'*/'066' .)!367@ .'=(2& % *7$!0 

#';.! . 6!?%& ?%$'/!& ('*46+,, =%"'@ % .4*6'@), $!.6'"4$674 ()%/4)+674 

6%=1%4 /4"#4$!/2$7 - .*4 :/' (4)!4/ =%"'.12 1!1/2*'. #'( '/1$7/7" 64-'" 

64.'="'36'@ % #$%.'(%/ 1 5%-4)% $!*/46%@. N0( .%('., 2*/'@;%.7& 1 &')'(!", 

.*4 34 #4$46'*%/ 6!?% =%"6%4 /4"#4$!/2$7, 6' #$% 2*)'.%%, ;/' * 1'69! 

*46/0-$0 - 6!;!)! '1/0-$0 '6% -2(2/ *'(4$3!/+*0 . !-*'),/6'@ *2&'*/%. K' 

6!*/2#)46%0 "'$'='. $!*/46%0 (')367 1!1 -7 2"46+?%/+*0 . '-J4"4, #'/4$0. 

#$% :/'" '#$4(4)466'4 1')%;4*/.' .'(7. O!1 6!=7.!4"74 =%"'*/'@1%4 .%(7 

6%=1%& '#269%@ (Opuntia) 64 *)%?1'" ;2.*/.%/4)+67 1 "'$'=!", 6' . ),-'" 

*)2;!4 6!(43644 '-4*#4;%/+ %" !-*'),/6' *2&2, =%"'.12.  

I$,(3,+ 3 !F".$ 0#+#. &1$%3,3 - ,8+((3H$(,3$ )78+(#3 %+(6%)(#%+"$-

"3; ,+,#-()/ 

F*'-7@ %6/4$4* ()0 ),-%/4)4@ 1!1/2*'. #$4(*/!.)0,/ 2*)'.%0 %& "4*/''-%/!-

6%0 . 841*%14 % AMB.  4(+ %= :/%& $!@'6'. #$'%*&'(%/ -')+?%6*/.' .%('., 

%5$!,E%& .4(2E2, $')+ . ),-%/4)+*1'" 1!1/2*'.'(*/.4.  

841*%1! % 1!1/2*7 - #'60/%0 64$!=(4)%"74. I/! */$!6! (!4/ 64.4$'0/6'4 $!=6'-

'-$!=%4 .%('. 1!1/2*'.. >41'/'$74 %= 6%& #')6'*/+, '#$4(4)0,/ /'/ %)% %6'@ 

)!6(?!C/. >' %= :/'5' 64 *)4(24/, ;/' ($25%4 .%(7 $4(1% %)% ;/'-/' 25$'3!4/ 

%& *2E4*/.'.!6%,.   841*%14 #$4(*/!.)467 .*4 -4= %*1),;46%0 C'$"7 1!1/2-

*'.7& - ?!$'.%(674, #'(2?1'.%(674, 1')'66''-$!=674, ($4.'.%(674. A$4(% 

6%& "'36' .*/$4/%/+ 1!1 5%5!6/'., /!1 % 1!$)%1'..  
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J$)7@)'31.$ -(8)/3; %)(#+ 

 
D!1/2*7 '/6'*0/*0 1 !./'/$'C67" $!*/46%0", /' 4*/+ 1 /!1%", 1'/'$74 *!"'*/'-

0/4)+6' *'=(!,/ 64'-&'(%"74 ()0 %& $'*/! .4E4*/.! %= 64'$5!6%;4*1%& % '$5!-

6%;4*1%& *'4(%646%@. R/'-7 . $!*/46%% #$'%*&'(%) 6'$"!)+67@ '-"46 .4-

E4*/., 4"2 64'-&'(%"7 #%/!/4)+674 *')%, .'(!, 25)41%*)7@ 5!=, 1%*)'$'( .'=-

(2&!, ! /!134 /4#)' % *.4/. K)0 !**%"%)09%%, %)% C'/'*%6/4=!, 6!$0(2 * 25)41%-

*)7" 5!='" $4?!,E%" 0.)0,/*0 .=!%"'*.0=+ *.4/! % *%)7 '*.4E466'*/%, 1'/'-

$!0 .'=(4@*/.24/ 6! =4)46'4 $!*/46%4. G$'(21/%.6'*/+ C'/'*%6/4=! %, *)4('.!-

/4)+6', $'*/! =!.%*%/ '/ 6!)%;%0 '*/!)+67& #4$4;%*)4667& C!1/'$'.:  

 

A.4/

G'*/2#)46%4 % 9%$12)09%0 .'=(2&!

O4"#4$!/2$!

 '(67@ $43%"

G%/!/4)+674 .4E4*/.!

 

</$# 

T')+?%6*/.' 1!1/2*'. 1!1 3%/4)% *')64;67& "4*/''-%/!6%@ '*'-466' /$4-'.!-

/4)+67 1 *.4/2, A.4/ - :/' 5)!.67@ C!1/'$ $'*/!.  ' .$4"0 .454/!9%'66'5' #4$%-

'(! '*'-466' .!36' #'=!-'/%/+*0 ' &'$'?4" '*.4E46%%. O')+1' . /4;46%4 */$'-

5' *'-),(!4"'5' *2&'5' #4$%'(! - #4$%'(! #'1'0 * *''/.4/*/.4667" #'6%346%-

4" /4"#4$!/2$7 *'(4$3!6%0 - :/% $!*/46%0 "'52/ ('.')+*/.'.!/+*0 64-')+?%" 

1')%;4*/.'" *.4/!.  7*'1'@ '*.4E466'*/% /$4-2,/ .*4 '#2?46674, *%)+6' 1'-

),;%4 1!1/2*7, ! /!134 .%(7 * $!=.%/7" .'*1'.7" *)'4" 6! #'.4$&6'*/%.  ' 

.$4"0 =%"645' #4$%'(! #'1'0 64#$%&'/)%.74 .%(7 "'36' *'(4$3!/+ . *)!-'-

'*.4?4667& &')'(67& #'"4E46%0&, N!*/46%0 *'(4$3!/ *2&', /!1 1!1 #$% #'6%-

3466'" '*.4E46%% *)4(24/ %=-45!/+ .*45', ;/' "'34/ .7=.!/+ 6434)!/4)+67@ . 

:/' .$4"0 $'*/. W,-'@ 6'.7@ #'-45 "'34/ (4C'$"%$'.!/+ $!*/46%4, *(4)!/+ 45' 

"4644 (41'$!/%.67". A'.*4" 64=6!;%/4)+6'4 '*.4E46%4 "'52/ -4=-')4=6466' 

#4$46'*%/+ =4)4674 94$42*7, :&%6'#*%*7, )'-%.%%, 5%"6'1!)%9%2"7 % .%(7 

"!""%))0$%@. F/.71?%4 '/ *.4/! $!*/46%0 .4*6'@ -7.!,/ ;2.*/.%/4)+67 1 0$-

1%" )2;!" *')6#!, :/' )451' #$%.'(%/ 1 '3'5!" :#%(4$"%*!.  '/ #';4"2 .76'-

*%/+ $!*/46%0 6! *.43%@ .'=(2& $41'"46(24/*0 . #!*"2$67@ (46+, %)% 34 */!-

.%/+ $!*/46%0 .6!;!)4 . #$%/46466'4 "4*/'. X .*4 34 . #4$.74 '(62-(.4 64(4)% 

#'*)4 .76'*! 6236' =!E%E!/+ 1!1/2*7 '/ #$0"7& *')64;67& )2;4@, '*'-466' . 

#')2(466'4 .$4"0, %6!;4 "'36' )451' #$%;%6%/+ .$4( $!*/46%0". A40697 

1!1/2*'. % "')'(74 $!*/46%0 '*'-466' ;2.*/.%/4)+67 .4*6'@ % )4/'" 1 #$0"7" 

*')64;67" )2;!". X" 6236' )451'4 #$%/4646%4, ;/' *''/.4/*/.24/ 2*)'.%0" %& 

4*/4*/.4667& "4*/''-%/!6%@.  4(+ * 6!;!)'" *4='6! ('3(4@ /!" 6!;%6!4/*0 

%6/46*%.67@ $'*/ .*4@ ($25'@, *'#$'.'3(!,E4@ 1!1/2*7 $!*/%/4)+6'*/%, G'( 

#'1$'.'" $!=.%.!,E%&*0 =)!1'., '(6')4/6%& % "6'5')4/6%& $!*/46%@, ! /!134 



(4$4.+4. #$'$!*/!,E%4 *4"46! % "')'(74 *40697 1!1/2*'. 6!&'(0/ =!E%/2 '/ 

#!)0E%& )2;4@ *')69!. N!.6'"4$6!0 .)!36'*/+ #';.7 % $!**40667@ *.4/ -)!5'-

#$%0/*/.2,/ ()%/4)+6'"2 $'*/2. G':/'"2 % . 2*)'.%0& 12)+/2$7 #'*4.7 % 

"')'(74 $!*/46%0 . *')64;674 (6% 64'-&'(%"' #$%1$7.!/+ '/ #')2(466'5' 

*')69!. K)%/4)+6'4 #$%/4646%4 64 $41'"46(24/*0: 2/$46644 *')694, #'*)4#')2-

(466'4 '*.4E46%4, 1!1 % #')67@ *.4/ . #!*"2$674 (6% #'@(2/ )%?+ 6! #')+=2 

$!*/46%,. K)%/4)+67@ $'*/ #$% 64('*/!/14 *.4/! #$%.'(%/ 1 '-$!='.!6%, 64-

34)!/4)+67& C'$": .'=6%1!4/ 64/%#%;67@ .64?6%@ .%(, $!*/46%0 */!6'.0/*0 

#'(.4$3467 =!-')4.!6%0", /!1 1!1 %& /1!6% /4$0,/ 1$4#'*/+. X6/46*%.6'*/+ 

*.4/!, /';644, '*.4E466'*/+, )451' %="4$04/*0 % "'34/ .7$!3!/+*0 . 9%C$!&. 

V(%6%94@ '*.4E466'*/% 0.)04/*0 ),1* ('/ )!/. "*.4/"). F#/%"!)+67@ #'1!=!-

/4)+ ()0 C'/'*%6/4=! 2 -')+?%6*/.! 1!1/2*'. 64*1')+1' #$4.7?!4/ 10 000 )1. 

G$% .7$!E%.!6%% 6! %*12**/.466'" *.4/4 -)!5'#$%0/67 #'1!=!/4)% '/ 5 000 (' 

15 000 )1. K)0 %*12**/.466'5' ('*.4;%.!6%0 %*#')+=2,/*0 *#49%!)+674 #!"#7, 

#'('-$!6674 * 2;4/'" '*'-466'*/4@ $!*/46%@.  

 

5)(#-68$"3$ 3 A3%,-8;A3; /)='-@+ 

D!1/2*7 - '-%/!/4)% 5'$67& '-)!*/4@, */4#4@, #2*/76+ % #')2#2*/76+, 5(4 "6'-

5' *.4345' .'=(2&! % *%)+674 .4/$7, 1!1 -7 #$%.71)% 1 /!1%" 2*)'.%0". K!34 

.%(7, $!*/2E%4 1!1 :#%C%/7 . /$'#%;4*1'" )4*2, .7-%$!,/ . .4/.0& % .4$&2?-

1!& (4$4.+4. -')44 #$'.4/$%.!4"74 "4*/!, F/*,(! 0*6', ;/' % . 2*)'.%0& 12)+-

/2$7 ()0 6'$"!)+6'5' $!=.%/%0 $!*/46%@ /$4-24/*0 #$%/'1 *.4345' .'=(2&!. 

O4#)7@ *#4$/7@ .'=(2& 64#$%5'(46 ()0 ()%/4)+6'5' *'(4$3!6%0 :/%& $!*/46%@. 

O')+1' .4*6'@, 1'5(! #'*)4 (')5'5' =%"645' #4$%'(! #'1'0 .'='-6'.)04/*0 

$'*/, 1!1/2*!" "'36' 6! 64*1')+1' 64(4)+ *'=(!/+ #'('-674 2*)'.%0. >' % /' 

';46+ *1'$' 6!(' -2(4/ #'=!-'/%/+*0 ' 9%$12)09%% .'=(2&!. X '*46+,, % . -')44 

/4#)74 =%"6%4 (6% 6236' 64 =!-7.!/+ ' #$'.4/$%.!6%%.  4(+ . (2?6'@ !/"'-

*C4$4 $!*/46%0 5'$!=(' )45;4 #'(.4$5!,/*0 $!=)%;67" =!-')4.!6%0". >!#$'/%., 

1 *2&'"2 1'"6!/6'"2 .'=(2&2 1!1/2*7 5'$!=(' "4644 ;2.*/.%/4)+67, ;4" ($2-

5%4 1'"6!/674 $!*/46%0.   4*/4*/.4667& "4*/''-%/!6%0& -')+?%6*/.' .%('. 

94)7"% (60"% 6!&'(0/*0 . 2*)'.%0& =6!;%/4)+6'@ *2&'*/% - %6'5(! #'1!=!/4)+ 

'/6'*%/4)+6'@ .)!36'*/% .'=(2&! -7.!4/ "4644 10%! >' .*4 34 6';!"% 1!1/2*7 

64$4(1' %*#')+=2,/ $'*2, .7#!(!,E2, #$% $4=1'" #'&')'(!6%%. G':/'"2 . 

2*)'.%0& 12)+/2$7 $41'"46(24/*0 $!6' 2/$'" % .4;4$!"% '#$7*1%.!/+ 1!1/2*7, 

#$%"4600 '#$7*1%.!/4)+ * ';46+ "4)1%" $!*#7)%/4)4", '-$!=2,E%" #';/% 

/2"!6.  

 

K$16$%+#-%+ 

G$'94** $'*/! % C'$"''-$!='.!6%0 $!*/46%@ .' "6'5'" '#$4(4)04/*0 *.4/'.7-

"% % /4"#4$!/2$67"% 2*)'.%0"%. I/' .)%06%4 -2(4/ '#/%"!)+67", 4*)% '-! :/% 

C!1/'$! (4@*/.2,/ 6! $!*/46%4 . /4*6'@ .=!%"'*.0=%. >!)%;%4 -)!5'#$%0/67& 

#'1!=!/4)4@ *.4/! % /4#)! 6!$0(2 * ('*/!/';67" *6!-346%4" .'('@ % #%/!/4)+-
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67"% .4E4*/.!"%, '-4*#4;%.!4/ &'$'?%@ $'*/ % .4(4/ 1 '-$!='.!6%, =('$'.'-

5', * /%#%;6'@ ()0 (!66'5' .%(! .64?6'*/+, $!*/46%0. O4"#4$!/2$67@ '#/%-

"2" /4*6' *.0=!6 * %6/46*%.6'*/+, '*.4E46%0. P6!;%/4)+6!0 '*.4E466'*/+ ()0 

6!%)2;?45' C'/'*%6/4=! /$4-24/ *''/.4/*/.466' % -')44 .7*'1'@ /4"#4$!/2$7. 

G$% *)!-'@ '*.4E466'*/% /4"#4$!/2$67@ '#/%"2" =6!;%/4)+6' #'6%3!4/*0. 

>4*''/.4/*/.%4 #'1!=!/4)4@ :/%& C!1/'$'. - 6!#$%"4$, .7*'1!0 /4"#4$!/2$! 

#$% 64=6!;%/4)+6'" '*.4E46%% - .4(4/ 1 6434)!/4)+6'"2 .7/05%.!6%, $!*/4-

6%@. D!1/2*7, #' 1$!@64@ "4$4 .' .$4"0 $'*/!, ;$4=.7;!@6' /4#)'),-%.7, 6' 

.*4 34 6';+, %" /$4-24/*0 =6!;%/4)+6'4 #'6%346%4 /4"#4$!/2$7 (' 18-10° A. 

G':/'"2 *'.4$?466' 64'-&'(%"' &'$'?' #$'.4/$%.!/+ '$!634$4%, #!$6%1% % 

($25%4 =!"162/74 #'"4E46%0. S%$12)09%0 .'=(2&! #$4#0/*/.24/ '#!*6'*/% 

(64.6'5' #4$45$4.!, ! 6';+, (!4/ 64'-&'(%"'4 '&)!3(46%4. 8'E674, 64;2.*/-

.%/4)+674 1 ('3(0" .%(7 '*'-466' &'$'?' $4!5%$2,/ 6! )4/644 *'(4$3!6%4 

#'( '/1$7/7" 64-'". O!1%4 64#'*$4(*/.46674 #'5'(674 .)%06%0, 1!1 *')694, 

.4/4$, 1')4-!6%0 /4"#4$!/2$7, ('3(% % 6';6!0 $'*! -)!5'#$%0/67 ()0 *%)+6'5' 

=('$'.'5' $'*/!. A *4$4(%67 "!0 (' *4$4(%67 - 1'69! *46/0-$0 :/% $!*/46%0 

"'52/ 6!&'(%/+*0 6! .'=(2&4. A')64;674, /4#)74 )4/6%4 "4*097 (!,/, $!=2"4-

4/*0, =6!;%/4)+6' )2;?%4 $4=2)+/!/7, ;4" &')'(674 % ('3()%.74, F*46+,, 1'5-

(! (6% */!6'.0/*0 1'$';4 % /4"#4$!/2$! .'=(2&! #'6%3!4/*0, 1!1/2*7 #'*/4#46-

6' #$%'*/!6!.)%.!,/ *.'@ $'*/. >4'-&'(%"!0 #'(5'/'.1! 1 =%"64"2 #4$%'(2 

#'1'0 ('*/%5!4/*0 2"46+?46%4" #')%.!. O4"#4$!/2$!, -)!5'#$%0/6!0 ()0 =%"-

645' *2&'5' #4$%'(!, 2 -')+?%6*/.! 1!1/2*'. )43%/ . #$4(4)!& 6-10° A. >41'/'-

$74 .%(7 -7.!,/ 64*1')+1' -')44 /$4-'.!/4)+67"% % 623(!,/*0 . 12-18° A. 

W%?+ '/(4)+674 .%(7 /!1%& $'('., 1!1 :&%6'94$42*, :&%6'#*%*, )'-%.%0, '#26-

9%0 % $4-29%0, #$4(#';%/!,/ -')44 6%=12, /4"#4$!/2$2, '/-)!5'(!$0/ #7?67" 

.4*466%" 9.4/46%4". G'6%346%4 /4"#4$!/2$7 (' 64*1')+1%& 5$!(2*'. "'$'=! 

('.')+6' -4=-')4=6466' #4$46'*0/ 641'/'$74 .%(7 1!1/2*'., #$'%*&'(0E%4 %= 

-')44 .7*'1%& ?%$'/ A4.4$6'@ B"4$%1% % .7*'1'5'$%@ L36'@ B"4$%1%, 4*)% 

:/% $!*/46%0 *.'4.$4"466', /' 4*/+ =! "6'5' 64(4)+ (' 6!*/2#)46%0 "'$'='. *'-

(4$3!)%*+ !-*'),/6' *2&'. >4;2.*/.%/4)+67"% '1!=!)%*+ #$%=4"%*/74 '#26-

9%% (64(!$'" 6!=7.!4"74 "'#269%0"% '/1$7/'5' 5$26/!"), 1'/'$74 6! =!E%E4-

667& '/ ('3(0 *')64;67& "4*/!& . *!(2 /!134 #4$46'*0/ *2$'.2, =%"2. 86'5'-

;%*)46674 1!1/2*7 623(!,/*0 . #4$%'(4 #'1'0 #$% 6%=1%& /4"#4$!/2$!&, /!1 

1!1 :/' */%"2)%$24/ 9.4/46%4. I/' (!.6' %=.4*/6'4 6!-),(46%4 '-J0*604/, #'-

;4"2 1!1/2*7, =%"2,E%4 . /4#)7& 3%)7& #'"4E46%0&, #';/% 6%1'5(! 64 9.4-

/2/. B .'/ #'*)4 2-3 "4*094. &')'(6'5' *'(4$3!6%0 .7*'1!0 /4"#4$!/2$! % =6!-

;%/4)+6'4 '*.4E46%4 -2(2/ *#'*'-*/.'.!/+ $!=.%/%, 9.4/1'.. T')+?%6*/.' 

1!1/2*'. "'36' *'(4$3!/+ =%"'@ #$%"4$6' #$% '(%6!1'.'" /4"#4$!/2$6'" 

$43%"4. I#%C%/674 1!1/2*7, /' 4*/+ /4, 1'/'$74 3%.2/, #'*4)00*+ 6! ($25%& 

$!*/46%0&, 1!1 #$!.%)', /$4-2,/ -')44 "051%& 2*)'.%@ *'(4$3!6%0. >' '- :/'" 

$4;+ #'@(4/ . *#49%!)+6'" $!=(4)4.  
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2)'".D %$F31 

 '(! - :/' '*6'.6'@ :)4"46/ 3%=6% $!*/46%@. G%/!6%4 %& %=6!;!)+6' =!.%*%/ '/ 

6!)%;%0 ('*/!/';6' -')+?'5' 1')%;4*/.! #';.466'@ .)!5%.  '(! $!*/.'$04/ 

6!&'(0E%4*0 . #';.4 #%/!/4)+674 *')% % #4$4.'(%/ %& . C'$"2, 2*.'04"2, 

$!*/46%0"%.  "4*/4 * .'('@ '6% .*!*7.!,/*0 1'$60"% . .%(4 #%/!/4)+67& $!*-

/.'$'. % #'*/2#!,/ . /'1 #%/!/4)+67& .4E4*/., %(2E%& #' #$'.'(0E%" *'*2-

(!" 1 '$5!6!" $!*/46%0, 1'/'$74 45' % %*#')+=2,/. F-$!='.!6%4 6'.7& 1)4/'1 % 

.''-E4 $'*/ "'52/ . 1'64;6'" *;4/4 '*2E4*/.)0/+*0 /')+1' * #'"'E+, .'(7. 

D!1/2*7 % #$';%4 *2112)46/7 6!*4)0,/ "4*/!, 1'/'$74 . /4;46%4 (')5'5' .$4-

"46% '/)%;!,/*0 '*/$'@ 64&.!/1'@ .'(7. R/'-7 6! #$'/0346%% 64(4)+ % (!34 

"4*094., ! #'$', (!34 5'(!"% #4$43%.!/+ =!*2&2, '6% =!#!*!,/ .)!52 . 1'$'/-

1'4 .$4"0, 1'5(! '6! %"44/*0, . *.'4@ =!#!*!,E4@ /1!6% % =!/4" ';46+ :1'6'"6' 

44 $!*&'(2,/ -)!5'(!$0 ';46+ '5$!6%;466'"2 %*#!$46%,.  *4 *2112)46/7 $4!-

5%$2,/ 6! .7*'12, /4"#4$!/2$2 % '*.4E46%4 64 /!1, 1!1 ($25%4 $!*/46%0 - 2*%-

)46%4" /$!6*#%$!9%%, ! 6!'-'$'/, *'1$!E!,/ 44, #'*1')+12 %& 2*/+%9! (1)4/1%, 

;4$4= 1'/'$74 '*2E4*/.)04/*0 5!=''-"46) 5)2-'1' #'5$23467 . /1!6+ % '/1$7-

.!,/*0 /')+1' 6';+,. K)%/4)+674 #4$%'(7 =!*2&% #$%.'(0/ 1 =6!;%/4)+6'@ 

#'/4$4 .'(7 $!*/46%0"%. K4@*/.%/4)+6', 641'/'$74 .%(7 -4=-')4=6466' #4$4-

6'*0/ *'1$!E46%4 *.'45' '-J4"! (' 60% '/ 6'$"7. A ($25'@ */'$'67, /4)' 1!1-

/2*! "'34/ 6! 95% *'*/'0/+ %= .'(7. I/% 2(%.%/4)+674 *'=(!6%0, )451' #4$46'-

*0E%4 5')'( % 3!3(2, . -)!5'#$%0/6'4 .$4"0 (')367 ('*/!/';6' %6/46*%.6' 

%*#')+='.!/+ .)!52 % $!*/.'$46674 . 64@ #%/!/4)+674 .4E4*/.!. F6% 64 /')+1' 

(')367 .6'.+ =!#')6%/+ .)!5'@ *.'% .'('=!#!*!,E%4 '$5!67, 6' % '-4*#4;%/+ 

#$%$'*/, 1'/'$7@ =!.%*%/ '/ 1')%;4*/.! #'/$4-)04"'@ .'(7 % $!*/.'$4667& . 

64@ #%/!/4)+67& .4E4*/.. >4"!)'.!362, $')+ . 3%=6% 1!1/2*'. /!134 %5$!,/ 

$'*! % /2"!6. 86'5%4 .%(7 "'52/ .'*#$%6%"!/+ :/2 .)!52 64#'*$4(*/.466' 

;4$4= 1'),;1% %)% .')'*1%. T')+?%6*/.' 1!1/2*'. #$'&'(%/ #4$%'( #'1'0 .' 

.$4"0 6!?4@ /4"6'@ % &')'(6'@ =%"7. X*1),;46%4 *'*/!.)0,/ ,36'!"4$%1!6-

*1%4 ?!$'.%(674 1!1/2*7 % $!=)%;674 :#%C%/7, 641'/'$74 %= 6%& (!34 =!9.4-

/!,/ =%"'@ (?),"-4$54$! $!=)%;674 $%#*!)%*7 % $'(*/.46674 $'(7). I/% 

.%(7 . *'*/'06%% #'1'0 *'(4$3!/ . &')'(4 % *2&'*/%. A 1'69! '1/0-$0 - 6!;!)! 

6'0-$0 #')%. *.'(0/ (' "%6%"2"! (=! 64"6'5%"% %*1),;46%0"%). N!*/46%0, 

1'/'$74 (')367 =%"'.!/+ . /4#)7& 3%)7& 1'"6!/!& %)% $!-';%& #'"4E46%0&, 

(')367 #')2;!/+ 64"6'5' .'(7 $!= . 8-10 (64@.  



J$,)#)%.$ )7?3$ 6%+/38+ 6)83/+: 

• G')%.!/+ $!*/46%0 *)4(24/ /')+1' /'5(!, 1'5(! =4")0 %)% =!"460,E%@ 44 *2--

*/$!/ 6!;%6!,/ .7*7&!/+. V*)% .'=6%1!,/ *'"646%0, #'"6%/4: )2;?4 64"6'5' 

#'=34, ;4" *)%?1'" $!6'; )2;?4 64(')%/+, ;4" #4$4)%/+.  

•  ' %=-43!6%4 =!(4$341 $'*/! *2-*/$!/ .' .$4"0 .454/!9%'66'5' #4$%'(! 64 

(')346 6! (')5'4 .$4"0 #')6'*/+, .7*7&!/+.  

• N494#/'., 5(4 -7 21!=7.!)'*+, 1!1 ;!*/' 6236' #')%.!/+ /' %)% %6'4 $!*/46%4, 

64 *2E4*/.24/. G$!.%)+6'4 .$4"0 #')%.! % 6236'4 1')%;4*/.' .'(7 9.4/'.'( 

'#$4(4)04/ #2/4" 6!-),(46%@. V*)% $!*/46%0 6!&'(0/*0 . #4$%'(4 $'*/!, %& 

6!(' #')%.!/+ #'*/'066' % '*6'.!/4)+6'. W2;?4 #')%.!/+ $434, 6' 1!1 *)4(24/, 

;4" ;!*/' % #'64"6'52.  

• >4'-&'(%"' %=-45!/+ =!*/'0 .'(7! A4$+4=674 #'.$43(46%0 1'$64@ ;!*/' 0.)0-

,/*0 $4=2)+/!/'" =!*/'0 .'(7, 1'/'$7@ .'=6%1!4/ 1!1 *)4(*/.%4 %=-7/';6'5' 

#')%.! #$% 64('*/!/';6'" ($46!34 %)% 45' '/*2/*/.%%. W%?6,, .'(2 $41'"46-

(24/*0 #'*)4 #')%.! 2(!)%/+ * #'(('6!. G$%"460/+ )2;?4 .*45' '/*/'0.?2,*0 

.'(2 1'"6!/6'@ /4"#4$!/2$7.  

 

D'5(! )2;?4 #')%.!/+?

G')%. *6%=2

O2"!6''-$!=2,E%4 '#$7*1%.!6%4

 

*)C'+ 8-H0$ 6)83/+#:? 

G'*1')+12 "7 #')%.!4" $!*/46%0 *.4$&2, 6% . 1'4" *)2;!4 64 6236' #')%.!/+ 

)4/'" . 3!$1%4 #')2)46674 ;!*7, ;/'-7 64 #'.$4(%/+ $!*/46%0 '3'5'" %)% $4=-

1%" %="4646%4" /4"#4$!/2$7.  4(+ #'#!(!,E%4 6! $!*/46%4 1!#)% .'(7 #$% 

*%)+6'" '*.4E46%% "'52/ *75$!/+ $')+ 2.4)%;%/4)+6'@ )%6=7.   /4#)'4 .$4"0 

5'(! #')%.!,/ . '*6'.6'" . 1'694 (60 %)% 34 .4;4$'". O'5(! .'(! -2(4/ (')+-

?4 *'&$!60/+*0 . =4")4 - '6! -2(4/ 64 /!1 -7*/$' %*#!$0/+*0 % #$%64*4/ $!*/4-

6%, -')+?4 #')+=7. I/' .#')64 *'5)!*24/*0 * '*'-466'*/0"% #$'%=$!*/!6%0 

$!*/46%@ . 4*/4*/.4667& "4*/''-%/!6%0& 6! %& $'(%64. D!1 #$!.%)', '*!(1% .7-

#!(!,/ /!" #'*)4 #')2(60 %)% 6';+,. O!1%" '-$!='", 2 $!*/46%@ 4*/+ 64*1')+-

1' ;!*'. ()0 %*#')+='.!6%0 .'(7 #$43(4 ;4" 6!*/2#%/ 6'.7@ (46+ * %**2?!,-

E%"% .4/$!"% % *')694".   &'$'?' #$'.4/$%.!4"7& '$!634$40& 2*)'.%0 #$%-

"4$6' *&'3%4.   &')'(674 ('3()%.74 (6% *)4(24/ #')6'*/+, .'=(4$3!/+*0 '/ 

#')%.!. D!1/2*7 .*4 $!.6' =!(4$3!/ *.'@ $'*/. V*)% 6!" 6!(' '*6'.!/4)+6' #'-

)%/+ $!*/46%0 . &')'(6'4 .$4"0 5'(!, :/' )2;?4 (4)!/+ 2/$'" %)% (64", ;/'-7 

(' .4;4$! =4")0 *6'.! #'(*'&)!. O' 34 '/6'*%/*0 % 1 .4*4664"2 .$4"46%.   

3%)7& 1'"6!/!& % *)234-67& #'"4E46%0& #')%.!/+ "'36' . ),-'4 .$4"0.  



5)83/ ("3=- 

G')%. *6%=2 %"44/ *.'% #$4%"2E4*/.!. G$% :/'" "4/'(4 .'(! #'#!(!4/ . '--

)!*/+ 6!&'3(46%0 1'$64.7& .')'*1'., 1'/'$74 44 .*!*7.!,/. G$% #')%.4 *.4$-

&2 '6! 64 .*45(! #$'6%1!4/ ('*/!/';6' 5)2-'1', '*'-466' 4*)% =4")06'@ 1'" 

*%)+6' #4$4*2?46. N!.6'"4$6'4 % '*6'.!/4)+6'4 2.)!3646%4 =4")06'5' 1'"! . 

5'$?14 %)% =4")% . -')+?'" 1'6/4@64$4 /$4-24/ #')%.! *' =6!;%/4)+67"% %6-

/4$.!)!"%. H "6'5%& .%('. ';46+ ;2.*/.%/4)+6! 1 2.)!3646%, 1'$64.!0 ?4@1!. 

A%)+6' '#2?46674 1!1/2*7, ! /!134 .%(7 * #'(2?1'.%)6'@ C'$"'@ $'*/! /!1-

34 64)+=0 #')%.!/+ *.4$&2. K)0 .*4& :/%& *)2;!4. 6%36%@ #')%. 0.)04/*0 %(4!-

)+67". Q'$?4;674 $!*/46%0, .7$!E%.!4"74 #''(%6';14, '-7;6' */!.0/ 6! 

'(%6 '-E%@ #'(('6 %)% 34 *'*/!.)0,/ %= 6%& 5$2##2 (. =!.%*%"'*/% '/ $!="4-

$'. 5'$?1'. %)% #'/$4-6'*/4@ . .'(4 % #%/!/4)+67& .4E4*/.!&), #'"4E!0 44 . 

#)!*/%1'.74 0?%1%. S%61'.74 4"1'*/% #$%"460/+ 64 $41'"46(24/*0 - '6% "'-

52/ *.'%"% .7(4)46%0"% #)'&' .)%0/+ 6! $!*/46%0.   '$!634$40& - 6! */4))!-

3!& % #'(.4*67& #')1!& - 64-')+?%4 2;!*/1%, 6! 1'/'$7& $!*#')'3467 1!1/2-

*7, "'36' '/(4)0/+ ($25 '/ ($25! * #'"'E+, #')%:/%)46'.'@ #)461%. >% . 

1'4" *)2;!4 64 *)4(24/ */!.%/+ ."4*/4 1$2#674 % "!)46+1%4 5'$?1% %)% 34 

$!*/46%0 * $!=67"% /$4-'.!6%0"% 1 2*)'.%0" .64?64@ *$4(7. P!*!346674 1!1-

/2*!"% */4))!3% %)% #'*!(1% . 5$26/4 '$!634$4% /!134 "'36' #')%.!/+, #')+-

=20*+ "4/'('" #')%.! *6%=2, /')+1' 6!(' '-$!/%/+ .6%"!6%4 6! /', ;/' #'.4$&-

6'*/+ =4")% (')36! -7/+ $'.6'@, -4= #4$4#!('. .7*'/. P(4*+ "'34/ #'"';+ 

&'$'?%@ ($46!3 %= 1$2#6'5' 5$!.%0, )!.!)%/!, 1%$#%;6'@ 1$'?1%, %="4)+;46-

6'@ #4"=7 %)% #'('-6'5' "!/4$%!)!, #$%"4646%4 1'/'$'5' 5!$!6/%$24/ $!.6'-

"4$6'4 $!*#$4(4)46%4 .'(7 %)% #%/!/4)+6'5' $!*/.'$!.  '(! /!1%" '-$!='" 

#'*/4#466' #$'6%1!4/ . 1'$64.2, *%*/4"2. 8'36' /!134 #')6'*/+, '/1!=!/+*0 

'/ #$%"4646%0 /$!(%9%'66'@ =4")%, .7*!3%.!0 $!*/46%0 64#'*$4(*/.466' . 

'(%6 %= 6%34#4$4;%*)4667& "%64$!)+67& *2-*/$!/'.. O'5(! #'*/2#)46%4 .'(7 

% "%64$!)+67& .4E4*/. -2(4/ '*2E4*/.)0/+*0, 1!1 #$% 5%($'#'6%14, * #'"'-

E+, *#49%!)+67& #%/!/4)+67& $!*/.'$'.. K)0 #'*4.'. % .7$!E%.!6%0 *40694., 

*'*/'06%4 1'/'$7& ';46+ =!.%*%/ '/ $!.6'"4$6'@ .)!36'*/% #';.7, "4/'( #'(-

/'#)46%0, %)% #')%. *6%=2, 0.)04/*0 *!"7" 6!(4367". W2;?4 .*45' #$%"460/+ 

#$% :/'" %*1),;%/4)+6' "%64$!)+674 "4)1'=4$6%*/74 *2-*/$!/7. G4$4( #$%-

"4646%4" *2-*/$!/ &'$'?' #$'"7.!,/, ;/'-7 '*.'-'(%/+ '/ "4)1%& %)%*/7& 

;!*/%;41, % (4=%6C%9%$2,/ #!$'" %)% 1%#0/1'". F(6!1' #$% #$%"4646%% :/'5' 

*#'*'-! #')%.! 64)+=0 64(''946%.!/+ '#!*6'*/% .'=6%16'.46%0 =!*/'@6'@ .)!-

5%.  *0 .'(!, '*/!.?!0*0 6! #'(('64 % 64 .#%/!.?!0*0 ;4$4= 30 "%62/, -2(4/ 

)%?64@. V4 6236' 2(!)%/+ %)% '/.4*/%. V*)% :/'5' 64 *(4)!/+, 1'$6% 1!1 -7 

=!(7&!,/*0 -4= ('*/2#! .'=(2&! % =!56%.!,/, =4")0 =!-')!;%.!4/*0 % =!1%*)0-

4/*0. G':/'"2 64'-&'(%"' 6! '#7/4 6!2;%/+*0 (!.!/+ 1!1/2*!" 6236'4 1')%;4*-

/.' .'(7. G'(/'#)46%4 #$'%=.'(%/*0 1!3(74 '(62-(.4 64(4)% .' .$4"0 #4$%'(! 

$'*/!.  '(! 64 (')36! -7/+ &')'(6'@.  



K-1+")7%+=-!0$$ )6%.(,3/+"3$ 

O2"!6'-$!=2,E44 '#$7*1%.!6%4 (1!1 *)!-'4 #'('-%4 2*)'.%@, . 1'/'$7& 1!1/2-

*7 $!*/2/ 6! $'(%64 % #')2;!,/ .)!52 . .%(4 6';6'@ $'*7) . )4/644 .$4"0 ),-

-0/ -')+?%6*/.' .%('. 1!1/2*'.. F#$7*1%.!6%4 * /'61%" $!*#7)46%4" $!*/4-

6%@ #$'.'(0/ /')+1' . /4#)74 (6%, $!6' 2/$'" % .4;4$'".   &')'(674 ('3()%-

.74 (6% %, 1'64;6', =%"'@ *)4(24/ %=-45!/+ ),-'5' 2.)!3646%0 $!*/46%@, ;/'-

-7 64 .7=.!/+ 5$%-1'.7& % ($25%& =!-')4.!6%@. N!*/46%0, 1'/'$74 6!&'(0/*0 6! 

*.434" .'=(2&4, '#$7*1%.!/+ 64 6236', .4(+ '6% % /!1 #' 6';!" '1!=7.!,/*0 . 

2*)'.%0& #'.7?466'@ .)!36'*/% .'=(2&!. B 641'/'$74 1!1/2*7 *#'*'-67 #'-

*$4(*/.'" *.'%& 1'),;41 %)% .')'*1'. .'*#$%6%"!/+ .)!52 %= $'*7 % /2"!6!.   

2*)'.%0& (2?6'5' /034)'5' #$4(5$'='.'5' .'=(2&!, 1'5(! 1!1/2*7 (:/' -7.!4/ 

)4/'") '1!=7.!,/*0 . 2*)'.%0& #'.7?466'@ .)!36'*/%, /4"#4$!/2$7 % '*.4-

E466'*/%, 2 6%& !1/%.%=%$2,/*0 .*4 3%=646674 #$'94**7. R/'-7 *'=(!/+ #'-

('-67@ 1)%"!/ . '$!634$44, ;!*/' '#$7*1%.!,/ % 2.)!360,/ ('$'31%.   6!;!-

)4 #4$%'(! $'*/! ("!$/-!#$4)+) ';46+ #')4=6' '#$7*1%.!/+ 1!1/2*7 /4#)'@ 

.'('@ (30-50° A). A 6!*/'0E%" #')%.'" 6236' .6!;!)4 -7/+ ';46+ '*/'$'367" 

% #')%.!/+ #'64"6'52, /!1 1!1 /'61%4 1'$64.74 .')'*1% . $4=2)+/!/4 ()%/4)+-

6'@ *2&'*/% . =6!;%/4)+6'" 1')%;4*/.4 '/"%$!,/. >236' "6'5' *.4/!. /4#)! % 

.)!5%, ;/'-7 '6% .6'.+ '-$!='.!)%*+. G$% -)!5'#$%0/67& 2*)'.%0& :/' #$'%*-

&'(%/ . /4;46%4 64*1')+1%& (64@. D!1/2*7, *%)+6' #'1$7/74 .'*1'.7" 6!)4-

/'", )2;?4 .''-E4 64 '#$7*1%.!/+, /!1 1!1 .'*1'.'@ 6!)4/ 2 6%& )451' 

#'.$43(!4/*0 1!#)0"% .'(7.  

53#+#$8:".$ /$?$(#/+ 

G$% 6!)%;%% '*6'.67& C!1/'$'. $'*/! 1!1/2*7 #$'0.)0,/ =6!;%/4)+674 #'/$4-

-6'*/+ . #%/!/4)+67& .4E4*/.!&. F6% #')2;!,/ %& . .%(4 #'(1'$"'1. G$% :/'" 

;$4=.7;!@6' .!367" 0.)04/*0 #$!.%)+6' #'('-$!667@ *'*/!. 2('-$%/4)+6'@ 

*"4*%. N4?!,E44 =6!;46%4 %"44/ /!134 .$4"0 #'(1'$"'1 % %& 1')%;4*/.'. G$%-

"4646%4 *#49%!)+67&, %"4,E%&*0 . #$'(!34 2('-$46%@ ()0 1!1/2*'., 1'/'$74 

5'(0/*0 % ()0 "6'5%& ($25%& *2112)46/'., #'"'34/ %=-43!/+ '?%-'1 #$% #'(-

1'$"1!&. G')2;46674 . $4=2)+/!/4 ()%/4)+67& 6!-),(46%@ % '#7/'., '6% %"4-

,/ . *.'4" *'*/!.4 #')67@ 6!-'$ "!1$'- % "%1$':)4"46/'., 64'-&'(%"7& ()0 

*2112)46/'.,'/.4;!,E%& .*4" %& #'/$4-6'*/0". G$% #$%"4646%% ($25%& 2('--

$%/4)+67& *$4(*/. 64'-&'(%"' /';6' =6!/+ '*'-466'*/% %& (4@*/.%0. G%/!6%4 

$!*/46%@ *.0=!6' 1!1 * '*6'.67"%, /' 4*/+ "!1$'-, /!1 % * "%1$':)4"46/!"%.  

I+,%)98$1$"#.:H5)4$'( (A), .'('$'( (>), 1%*)'$'( (F), !='/ (N), C'*C'$ (N), 

*4$! (S), 1!)%@ (D), "!56%@ (Mg), 1!)+9%@ (A!) % 34)4=' (Fe).  

I3,%)98$1$"#.:T'$ ( ), "!$5!649 (8n), "4(+ (Au), 9%61 (Zn), "')%-(46 (8'), 

6!/$%@ (Na), !),"%6%@ (Bl), 1$4"6%@ (Si) % &)'$ (Al). P! %*1),;46%4" 

1%*)'$'(!, #%/!/4)+674 .4E4*/.! .'*#$%6%"!,/*0 64 . .%(4 '/(4)+67& 

:)4"46/'., ! . .%(4 &%"%;4*1%& *'4(%646%@. 

 



T)!5'(!$0 *)'367" &%"%;4*1%" #$'94**!" #'5)'E46%4 #%/!/4)+67& .4E4*/. 

1'$60"% =!.%*%/ '/ &'$'?45' ('*/2#! .'=(2&! . #';.2. G'6%3466'4 *'(4$3!6%4 

1%*)'$'(! . #';.4 .7=7.!4/ 5')'(!6%4 $!*/46%%, 64=!.%*%"' '/ 6!)%;%0 . #';.4 

#%/!/4)+67& .4E4*/..  '/ #';4"2 /!1 .!36' #'*/'066' $7&)%/+ . 5'$?1!& #'-

.4$&6'*/+ =4")%, 2(!)0/+ #)4612 .'('$'*)4@, #$4#0/*/.2,E%& #$'6%16'.46%, 

.'=(2&! . =4"),.  

 

283;"3$ )#'$8:".@ 98$1$"#)/ 

&=)# 64'-&'(%" ()0 #'*/$'46%0 $!=6''-$!=67& -4)1'.. F6 *#'*'-*/.24/ $'*/2 

#'-45'. % )%*/+4., '-$!='.!6%, '$5!6%;4*1%& .4E4*/.. X=)%?41 !='/! #$%.'(%/ 

1 6434)!/4)+67" 0.)46%0": $7&)'"2 */$'46%, /1!64@, *)!-'*/% 1)4/';67& 

*/46'1.  *)4(*/.%4 :/'5' #'.7?!4/*0 #'(.4$3466'*/+ =!-')4.!6%0", /4$04/*0 

4*/4*/.4667@ 1'"#!1/67@ $'*/, '*)!-)04/*0 *#'*'-6'*/+ 1 9.4/46%,.   6!;!)4 

#4$%'(! $'*/! $!*/46%, 64'-&'(%"7 #' 45' #$%$'(4 2"4$466'4 1')%;4*/.' 

!='/!.  4(+ '-)!*/% 4*/4*/.466'5' #$'%=$!*/!6%0 *2112)46/'. -4(67 !='/%*/7-

"% .4E4*/.!"%, 6' * 6!;!)'" *4='6! ('3(4@, ! * 6%" % $'*/!, $!*/46%0 .*4 34, 

1!1 #$!.%)', 6!&'(0/ . #';.4 1!1'4-/' 1')%;4*/.' :/%& .4E4*/. % %*#')+=2,/ 

%&. A')% !='/! )451' .7"7.!,/*0 %= #';.7, .*)4(*/.%4 :/'5' %& 1'6946/$!9%0 

"4604/*0 . /4;46%4 .454/!9%'66'5' #4$%'(!. I/' 6!(' 2;%/7.!/+ % *''/.4/*/-

.466' * 6!;!)'" $'*/! .6'*%/+ !='/, 6' 2"4$466'. D *4$4(%64 % 1'692 #4$%'(! 

.454/!9%% =6!;46%4 !='/! 1!1 -7 '/*/2#!4/ 6! ./'$'@ #)!6, 2*/2#!0 2.4)%;%.!,-

E4@*0 $')% 1!)%0 % C'*C'$!. W%?+ :#%C%/674 1!1/2*7, $!*/2E%4 . #$%$'(4 . 

"4*/!& &'/0 -7 64=6!;%/4)+6'5' *1'#)46%0 52"2*!, %"4,/ #'.7?4662, #'-

/$4-6'*/+ . !='/4.  

 

L)(M)% .'*#$%6%"!4/*0 $!*/46%0"% . C'$"4 C'*C!/'.. F6 64'-&'(%" ()0 #'-

)2;46%0 =('$'.7& $!*/46%@, '-$!='.!6%0 9.4/1'., #)'('. % *4"06, *#'*'-*/.24/ 

C'$"%$'.!6%, #$%(!/';67& 1'$64@ 2 ;4$461'..  

*+83D '-4*#4;%.!4/ 1$4#'*/+ /1!64@ $!*/46%0 % .)%04/ 6! 2*/'@;%.'*/+ 1 -'-

)4=60" % =!*2&4. D!)%@ % C'*C'$6!0 1%*)'/! %"4,/ '5$'"6'4 =6!;46%4 ()0 

6'$"!)+6'5' $!=.%/%0 $!*/46%@. X& $')+ . #%/!6%% $!*/46%@ .!3644, ;4" !='/!.  

*+8:A3D .!346 ()0 $452)%$'.!6%0 */$21/2$7 #';.7 % #%/!6%0. >' 45' *'(4$-

3!6%4 . #';.4 64 (')36' #$4.7?!/+ '#$4(4)466'5' 2$'.60: %=)%?41 1!)+9%0 

=!E4)!;%.!4/ #';.2, *.0=7.!4/ *'4(%646%0 34)4=! % (4)!4/ %& 64('*/2#67"% 

()0 $!*/46%0, .7=7.!0 /4" *!"7" 2 6%& &)'$'=. D!)+9%@ #'.7?!4/ 1%*)'/67@ 

#'1!=!/4)+ #';.7 ($>). F/ .7*'1'5' $> */$!(!4/ -')+?%6*/.' 1!1/2*'. (2 6%& 

'/"%$!,/ 1'$6%, $!*/46%0 &%$4,/, %6'5(! '/ %=-7/1! 1!)+9%0 1'),;1% 1!1 -7 

$!*E4#)0,/*0).   *)2;!4 64('*/!/1! 1!)+9%0 $41'"46(24/*0 .64*46%4 . #';.2 

5%#*!.  

I+C"3D *'(4$3%/*0 . =4)467& &)'$'C%))'.7& =4$6!& $!*/46%0 % -)!5'#$%0/-

*/.24/ 2*.'46%, %"% C'*C'$!.  



N$8$=) 2;!*/.24/ . '-$!='.!6%% &)'$'C%))! % %5$!4/ =6!;%/4)+62, $')+ .' 

.*4& ($25%& 3%=64667& #$'94**!&. >4('*/!/'1 34)4=! .4(4/ 1 &)'$'=2, 6' '6' 

64'-&'(%"' /')+1' . 64-')+?%& 1')%;4*/.!&.  

<$%+ .'*#$%6%"!4/*0 . C'$"4 *2)+C!/'. % . :/'" .%(4 *'(4$3%/*0 .' "6'5%& 

#'(1'$"1!&, 6!#$%"4$ . *2#4$C'*C!/4, 1'/'$7@ #$%"4604/*0 1!1 C'*C'$6'4 

2('-$46%4 % ()0 *"05;46%0 (#'(1%*)46%0) #')%.6'@ .'(7. 86'5%4 1!1/2*7 #$'-

%=$!*/!,/ 6! -'5!/'@ *2)+C!/!"% #';.4 (5%#*).  

I3,%)98$1$"#. 64'-&'(%"7 . ;$4=.7;!@6' "!)7& ('=!&, % '-7;6' -7.!4/ ('-

*/!/';6' /'5' %& 1')%;4*/.!, 1'/'$'4 %"44/*0 . #';.4. >!/$%@ % &)'$ %"4,/ 

.!36'4 =6!;46%4 ()0 $!*/46%@, '-%/!,E%& 6! "'$*1%& #'-4$43+0& %)% 6! *'-

)'6;!1!&. 86'5';%*)46674 1!1/2*7, '-%/!,E%4 . :/%& 2*)'.%0&, 1!1 #$!.%)' 

.*4 34 64 #$'0.)0,/ . 2*)'.%0& 12)+/2$7 '*'-7& /$4-'.!6%@ 1 =!*')46%, *2--

*/$!/!.  

 

*+, 3 ,)C'+ 6)',+%183/+#:? 

Y%(1%4 #'(1'$"1% #$%"460,/, $21'.'(*/.20*+ *)4(2,E%"% #$!.%)!"%:  

1.  !"#$%&' ()*+,-(&.+'/" 0" 0$.1% $")&2.  

2. 3$(1./%&' +(4' &. 5$.52$2&6, *"&"$6. 5" )")&207 ( 0"8!.9)&0(, )""&0.-

&)&07,& ")"#.//")&%1 &.: (+( (/6: $2)&./(9.  

3.  !"#$%&' &"+'*" 8!"$"06. $2)&./(%. ;"+'/6. <*8.15+%$6 +7-4. 5.$.)2!(&' 

0 #.!/69 5(&2&.+'/61( 0.=.)&021( )7#)&$2&, -&" #7!.& )5")"#)&0"02&' 

"#$28"02/(, /"06: *"$/.9.  

4. 3"1/(&', -&" $28+(-/6. 0(!6 *2*&7)"0 5$.!>%0+%,& $28+(-/7, 5"&$.#-

/")&' 0 5(&2&.+'/6: 0.=.)&02:: "!/(1 /7?/6 #"+.. 06)"*(. *"/@./&$2-

@((, !$7A(1 )+2#6..  

5. B" (8#.?2/(. "?"A2 *"$/.9 5"-07 5.$.! 7!"#$./(9 :"$"4" 5"+(&'.  

6. 3(&2&.+'/6. $2)&0"$6 5$(1./%&' )&$"A" 0 5$.!5()2//"9 *"/@./&$2@((. 

C/2 *"+.#+.&)% 1.?!7 0,5-2%, &" .)&' 0,5-2 A/+ 0"!6. 3$.!5"-&(&.+'/.. 

()5"+'8"02&' #"+.. )+2#6. *"/@./&$2@((, /" -2=..  

7. D(*"A!2 /. 5"!*2$1+(02&' 0 ?2$*(. 5"+7!.//6. -2)6! ;"+.. #+2A"5$(%&/6 

"#+2-/6. !/(, /. )+(4*"1 :"+"!/6. ( )6$6.. E)+( 5"!*"$1*2 0/")(&)% 5$( 

5"+(0. )/(87, &" <&" 1"?/" !.+2&' 0 +,#". 0$.1% !/%. D. *2?!69 +,#(&.+' 

82(/&.$.)"02/ 0 #6)&$"1 $")&. )0"(: 5(&"1@.0, "/ )*"$.. 5$.!5"-&.& )"-

#$2&' /2 "A$2/(-.//"9 5+"=2!(, *"&"$2% 7 /.A" (1..&)%, #"+'4". *"+(-.)&-

0" /.*$75/6: <*8.15+%$"0. 3"<&"17 "/ #7!.& "-./' 71.$./ 0 5"+(0. ( 7!"#$.-

/(%:. B #"+'4(/)&0. )0".1 *2*&7)6 - &$.#"02&.+'/6. $2)&./(%: 0 5.$("! 

$")&2 5$( #+2A"5$(%&/6: *+(12&(-.)*(: 7)+"0(%: (: )+.!7.& 5"!*2$1+(-

02&' *2?!6. 8-10 !/.9. F *"/@7 5.$("!2 0.A.&2@(( 5$"1.?7&*( 1.?!7 5"!-

*"$1*21( 70.+(-(02,&)%. G5(H(&/6. *2*&7)6 !"+?/6 0$.1./21( 5"+7-2&' 

5"!*"$1*( /.)*"+'*" (/"A" )")&202 () #"+'4(1 )"!.$?2/(.1 28"&2), -.1 

06)"*")7**7+./&/6. 0(!6.  
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<-7(#%+#. '8; /.%+?3/+"3; ,+,#-()/ 

A2-*/$!/, . 1'/'$7@ "7 *!3!4" $!*/46%4, *)23%/ 4"2 "4*/''-%/!6%4".   64" 

'6' 6!&'(%/*0, %= 645' #')2;!4/ .'(2 % #%/!/4)+674 .4E4*/.!. I/'@ 94)% "'34/ 

*''/.4/*/.'.!/+ ),-'@ *2-*/$!/, '-)!(!,E%@ '#$4(4)4667"% C%=%;4*1%"% 

*.'@*/.!"%. W2;?%" #$%"4$'" "'34/ *)23%/+ $!*#$'*/$!6466!0 . #'*)4(6%4 

5'(7 5%($'#'6%1! - .7$!E%.!6%4 $!*/46%@ -4= =4")% 6! #%/!/4)+67& $!*/.'$!&. 

D!1/2*7 . -')+?%6*/.4 *.'4" - '-%/!/4)% -4(67& 52"2*'" %)% .''-E4 )%?46-

67& 45' "%64$!)+67& .7.4/$%.?%&*0 #';., 1'/'$74 '/)%;!,/*0 .7*'1%" *'-

(4$3!6%4" #%/!/4)+67& *')4@. R/' "'34/ -7/+ )2;?4, ;4" %*#')+='.!/+ :/% 

(!6674 % * #'"'?+, *'.$4"4667& "%64$!)+67& 2('-$46%@ #4$4@/% 1 6'.4@-

?%" "4/'(!" .7$!E%.!6%0.  

I+#$%3+8. '8; 6)8-H$"3; 3(,-(c#/$"")C) (-7(#%+#+: 

1. I202+(& 

2. B.$1(*7+(&  

3. 3.$+(&  

4. B7+*2/(-.)*(9 5.)"*  

5. J81.+'-.//2% 5.182  

6. F02$@.069 5.)"*  

7. KA($"5"$  

8. J81.+'-.//69 #282+'&, +20"069 4+2*  

86'5';%*)46674 ),-%/4)% 1!1/2*'. 12)+/%.%$2,/ *.'% $!*/46%0 * -')+?%" 

2*#4&'" . #')6'*/+, *.'-'(67& '/ 52"2*! "%64$!)+67& *2-*/$!/!&, /!1%& 1!1 

5$!6%/6!0 1$'?1!, %="4)+;466!0 #4"=!, .2)1!6%;4*1%@ ?)!1, -%/7@ 1%$#%; %)% 

($25%4 "!/4$%!)7.  !36', ;/'-7 :/'/ *2-*/$!/ %"4) #'(&'(0E%@ #'1!=!/4)+ $> 

% -7) 64@/$!)+67", ;/'-7 . 64" 64 #$'&'(%)% &%"%;4*1%4 $4!19%%, .$4(0E%4 

$!*/46%,. G$% 64'-&'(%"'*/% *6%=%/+ #'1!=!/4)+ $> 2 #4"=7, .2)1!6%;4*1'5' 

?)!1! %)% -%/'5' 1%$#%;! "'36' *!"7" #$'*/7" '-$!='" - * #'"'E+, C'*-

C'$6'5' 2('-$46%0 (*2#4$C'*C!/!) %)% #')%.'" .'('@ * ('-!.)46%4" 64*1')+-

1%& 1!#4)+ #'(&'(0E4@ 1%*)'/7. G$%"4604"74 *2-*/$!/7 %"4,/ =4$6%*/2, 

*/$21/2$2 - . .%(4 1'"';1'. %)% =4$46 2-16 "" . (%!"4/$4. X)%*/74 5)%6%*/74 

;!*/%97 6236' 2(!)%/+, #$'"7.!0 ;4$4= *%/'. Q$2-'=4$6%*/!0 */$21/2$! 5!$!6-

/%$24/ '#/%"!)+62, .'=(2&'#$'6%9!4"'*/+, ;/' 64'-&'(%"' ()0 $!=.%/%0 % 

6'$"!)+6'5' C2619%'6%$'.!6%0 1'$64@ - ()0 .*4& $!*/46%@ .''-E4 % . ;!*/6'*-

/% ()0 1!1/2*'..  4(+ . 4*/4*/.4667& "4*/''-%/!6%0& '6% /!134 $!*/2/ 6! &'$'-

?' #$'6%9!4"7& #';.!&. X*12**/.46674 *2-*/$!/7 %"4,/ '(6' .!36'4 #$4%"2-

E4*/.' #4$4( =4"4)+67"% *"4*0"%: '#!*674 .$4(%/4)% 1'$64@ - 1!1/2*'.7@ 

1'$64.'@ ;4$.49 % ($25%4 #';.46674 .$4(%/4)% $!=.%.!,/*0 . 6%& 5'$!=(' &2-

34, ;4" . =4")4, % $!*/46%0, =!E%E46674 '/ '#!*6'*/%, ;2.*/.2,/ *4-0 =6!;%-

/4)+6' )2;?4. >' 64*"'/$0 6! :/' #'-#$4364"2 #$!1/%124/*0 .7$!E%.!6%4 $!*-

/46%@ . *!('.7& =4"4)+67& *"4*0&. D2)+/2$6!0 =4")0 #$4(*/!.)04/ *'-'@ *"4*+ 

64*1')+1%& '*6'.67& 1'"#'646/'., 1'/'$74 *';4/!,/ /!1, ;/'-7 2('.)4/.'$%/+ 

.*4 /$4-'.!6%0 $!*/46%@.  



5),+=+#$8: ,3(8)#")(#3 

G';.466!0 $4!19%0, %)% 1%*)'/6'*/+ #';.7, %"44/ ()0 $!*/46%@ $4?!,E44 =6!-

;46%4. D%*)'/6'*/+ '#$4(4)04/*0 1')%;4*/.'" %'6'. .'('$'(! . #';.466'" $!*-

/.'$4 % %="4$04/*0 #'1!=!/4)0"% $> '/ 1 (' 14.   *!('.'@ #$!1/%14 %"4,/ (4)' 

* #'1!=!/4)0"% $> #$%"4$6' '/ 3,5 (' 8,5: $> 3,5-4 - *%)+6' 1%*)74 #';.7, $> 

4,1-4,5 - ';46+ 1%*)74, $> 4,6-5,3 - 1%*)74, $> 5,4-6,3 - *)!-'1%*)74, $> 6,4-7,3 - 

64@/$!)+674, $> 7,4-8 - *)!-'?4)';674, $> 8,1-8,5 - E4)';674. T)!5'#$%0/67@ 

#'1!=!/4)+ 1%*)'/6'*/% #';.7 ()0 -')+?%6*/.! 1!1/2*'. )43%/ . #$4(4)!& $> 

5,5-6,9. >%36%@ #'1!=!/4)+ (5,5) 3%=6466' .!346 ()0 .%('., ),-0E%& 52"2* 

(6!#$%"4$, :#%C%/'.), ! /!134 ()0 .%('., '-%/!,E%& . 4*/4*/.4667& 2*)'.%0& 

6! 1%*)7& "%64$!)+67& #';.!& (6!#$%"4$, $4-29%%, )'-%.%% % "6'5%4 ($25%4). 

K$25%4 .%(7 #4$46'*0/ #';.7 '/ 64@/$!)+67& (' *)!-'E4)';67&.  

 

K'*/'.4$6' ('1!=!6', ;/' #'.$43(46%0 $!*/46%@ ;!?4 #$'0.)0,/*0 #$% *)%?-

1'" .7*'1'", ;4" #$% *)%?1'" 6%=1'" #'1!=!/4)4 $>. K)0 :#%C%/'. .4$&600 

5$!6%9! )43%/ 5(4-/' '1')' $> 7,2. N4-2%%%, )'-%.%%, 5%"6'1!)%9%2"7, -')+-

?%6*/.' 94$42*'. % "6'5%4 ($25%4 1!1/2*7 #$% #'.7?466'" $> /!134 6!;%-

6!,/ &%$4/+ % #'5%-!,/ '/ &)'$'=!. H 94$42*'.7& '/ "!12?1% .6%= %(4/ =!*7-

&!6%4, $!=$2?!,/*0 1'$6% - $!*/46%4 #'5%-!4/.  

N!*/46%0, 1'/'$74 . /4;46%4 ()%/4)+6'5' .$4"46% - '1')' 5'(! - 6!&'(0/*0 . #%-

1%$'.';67& 0E%1!& %)% "!)46+1%& 5'$?1!&, ;!*/' 6!;%6!,/ -')4/+, 64*"'/$0 

6! &'$'?44 *6!-346%4 .'('@ % #%/!/4)+67"% .4E4*/.!"%. F6% #$%'-$4/!,/ 

34)/'.!/2, '1$!*12 % . 1'694 1'69'. '*/!6!.)%.!,/*0 . $'*/4. F(6'.$4"466' 

#'.4$&6'*/+ =4")% '-7=.4*/.)04/*0 - #'1$7.!4/*0 1'$1'@ *')4@, 64$4(1' #'0.-

)04/*0 6!)4/ .'('$'*)4@. V*)% $!*/46%4 .762/+ %= =4")% % $!**"'/$4/+ 1'$6%, 

'1!34/*0, ;/' '6% $!=.%/7 ';46+ *)!-'.   (!)+64@?4" '6% '/"%$!,/, % $!*/4-

6%4 #'5%-!4/.  *4 :/', -4= *'"646%0, *)4(*/.%4 *)%?1'" .7*'1'5' #'1!=!/4)0 

$> #';.7.  

K4)' . /'", ;/' %*#!$0,E!0*0 #')%.6!0 .'(! *' .$4"464" '*/!.)04/ 6! #'.4$&-

6'*/% =4")% % 6! */461!& 5'$?1! *%)+67@ 6!)4/ %=.4*/% % *')4@. I/' .4(4/ 1 

/'"2, ;/' =4")0 #'1$7.!4/*0 1'$1'@, ! /!134 1 *%)+6'"2 $!=.%/%, .'('$'*)4@. 

P!E4)!;%.!6%4 =!&.!/7.!4/ #'*/4#466' % -')44 5)2-'1%4 *)'% #';.7 . 5'$?14. 

G'*1')+12 '/$!.)46%4 *2-*/$!/! %(4/ *.4$&2 .6%=, "')'(74 :1=4"#)0$7 * $!*-

#$'*/4$/'@ 1'$64.'@ *%*/4"'@ */$!(!,/ $!6+?4, ;4" 1$2#674 :1=4"#)0$7. G'-

.$43(46%4 $!*/46%@ #$'0.)04/*0 #'-$!=6'"2. G$43(4 .*45' 1'$1! % .'('$'*)% 

6! #'.4$&6'*/% =4")% =!/$2(60,/ #$'6%16'.46%4 .'=(2&! . #';.2, % 1'$6% #4-

$4*/!,/ #')2;!/+ 64'-&'(%"7@ ()0 2*.'46%0 #%/!/4)+67& .4E4*/. 1%*)'$'(. 

D$'"4 /'5', %=-7/'1 1!)+9%0 *.0=7.!4/ 34)4=', %5$!,E44 .!364@?2, $')+ . 

'-$!='.!6%% &)'$'C%))!. I/' .4(4/ 1 &)'$'=2, .7$!3!,E4"2*0 . #'34)/46%% 

$!*/46%@. R!*/' . '-%&'(4 6!=7.!4"'4 "=!1%*!6%4" #';.7 6! *!"'" (4)4 4*/+ 64 

;/' %6'4, 1!1 =!E4)!;%.!6%4.  7?4'#%*!6674 *%/2!9%% 64'-&'(%"' 2*/$!60/+. 

 $4"0 '/ .$4"46% 6!(' '#$4(4)0/+ $> #';.7 % #')%.';6'@ .'(7 % $452)%$'.!/+ 

45'. O!", 5(4 =!E4)!;%.!6%4 #$'%='?)', 6!(' #$%"460/+ ()0 #')%.! 



#'(1%*)4662, .'(2 ($> 4-5) (' /4& #'$, #'1! 64 -2(4/ ('*/%562/ -)!5'#$%0/67@ 

#'1!=!/4)+. G$% 234 6!*/2#%.?%& #'.$43(46%0& $!*/46%@ %& *)4(24/ 64"4()46-

6' #4$4*!(%/+ . #'(&'(0E%@ *2-*/$!/. I1=4"#)0$7 * #'.$43(4667"% 1'$60"% 

#4$4*!3%.!,/ . -4(67@ #%/!/4)+67"% .4E4*/.!"% *2-*/$!/, ;/'-7 .6!;!)4 .7-

=.!/+ 2*%)466'4 1'$64'-$!='.!6%4. O!", 5(4 1!)+9%@ 64'-&'(%", 45' )2;?4 .6'-

*%/+ 64 . 1!$-'6!/6'@ C'$"4 (1!1 25)41%*)7@ 1!)+9%@), ! . *2)+C!/6'@ (*4$6'-

1%*)7@ 1!)+9%@, %)% 5%#*). K)0 #$'C4**%'6!)+67& *!('.6%1'. % ()0 ),-%/4)4@ 

$!=$!-'/!67 $!=)%;674, ('*/!/';6' #$'*/74 #$%-'$7 ()0 '#$4(4)46%0 $>, ! 

/!134 ()0 '#$4(4)46%0 '*6'.67& #%/!/4)+67& *')4@, *'(4$3!E%&*0 . #';.4. 

A2E4*/.2,/ % :)41/$%;4*1%4 #$%-'$7 ()0 :/%& 94)4@. F#!*6'*/+ #'.$43(46%0 

$!*/46%@ .*)4(*/.%4 #'.7?466'5' *'(4$3!6%0 *')4@ "'34/ -7/+ *4$+4=6'@ 

#$%;%6'@ 2564/466'5' *'*/'06%0 $!*/46%@. F-E42#'/$4-%/4)+67& $494#/'., 

1!12, =4"), )2;?4 -$!/+, 64 *2E4*/.24/.  ' .*01'" *)2;!4 ),-!0 *"4*+ ()0 

1!1/2*'. (')36! -7/+ .'('- % .'=(2&'#$'6%9!4"'@ % 64 *'(4$3!/+ "6'5' 52-

"2*!. D!1 #$!.%)', "')'(74 $!*/46%0 #')2;!,/ )451%@, -4(67@ #%/!/4)+67"% 

.4E4*/.!"% *2-*/$!/. F*'-2, *"4*+ #$%5'/'.)0,/ ()0 #'*4.!. >41'/'$74 .%(7 

/$4-2,/ #'.7?466'5' *'(4$3!6%0 52"2*!, ($25%4 - 5)%67 %)% %6'5' "%64$!)+-

6'5' *2-*/$!/!. I#%C%/674 1!1/2*7 % =(4*+ *'*/!.)0,/ %*1),;46%4: ()0 6%&, 

),-0E%& 52"2*, "%64$!)+674 "!/4$%!)7 .''-E4 64#$%5'(67. P!/' '6% ';46+ 

&'$'?% ()0 5%($'#'6%1%.  

 

 

5)(-'+ '8; %+(#$"3D 

 

  6!*/'0E44 .$4"0 ()0 ),-%/4)4@ 1!1/2*'. %"44/*0 ?%$'1%@ .7-'$ $!=)%;6'@ 

#'*2(7 %= $!=6''-$!=67& "!/4$%!)'.. A'.$4"46674 %*12**/.46674 "!/4$%!)7 

#';/% #')6'*/+, .7/4*6%)% #$%"460.?%4*0 $!6+?4 (4$4.06674 0E%1%, ! 64-

$4(1' % 5)%60674 %)% :/4$6%/'.74 *'*2(7. A4@;!*, 1!1 #$!.%)', %*#')+=2,/*0 

()0 #'*4.'. 5'$?';1% %)% #)'?1% %= /.4$('5' #)!*/%1! %)% */%$'#'$!. K)0 

64-')+?%& ),-%/4)+*1%& 1'))419%@ $!=$!-'/!67 *#49%!)+674 #)!*/%1'.74 

1'6/4@64$7 ("%6%-/4#)%;1%), *'*/'0E%4 %= 6%364@ #$'/%.'2(!$6'@ ;!*/% % 

#$'=$!;6'5' 1')#!1! *.4$&2. K!)+64@?44 $!=.%/%4 % *'.4$?46*/.'.!6%4 #$4(-

*/!.)04/ *'-'@ *'*/'0E!0 %= /$4& ;!*/4@ "%6%!/,$6!0 /4#)%;1!.  

K)0 '-4*#4;46%0 64'-&'(%"'@ /4"#4$!/2$7 #';.7 ()0 $!*/46%@ 6!&'(0/ "4*/' 

6! /4#)'" #'('1'66%14 %)%, ;/' 6!(43644, #$%"460,/ *#49%!)+67@ :)41/$%;4*-

1%@ /4$"'*/!/%;4*1%@ 1!-4)+ '/'#)46%0, 1'/'$7@ "'36' #$')'3%/+ #'( #'('-

1'66%1'". R!E4 .*45' %*#')+=2,/ 5'$?1%, #)'?1% % ($252, #'*2(2 %= #$'/%-

.'2(!$6'5' #')%*/%$')! %)% #')%:/%)46!. K)0 94)4@ :1'6'"%% "4*/! '*'-466' 

2('-67 ;4/7$4&25')+674 5'$?1%.  
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 )%0,3 - C83";".$ 383 68+(#3,)/.$? 

A/!$74 ('-$74 5)%60674 5'$?1% % *45'(60, . .41 #)!*/"!**, 4E4 ?%$'1' #$%-

"460,/*0, 64*"'/$0 6! *.', -')44 .7*'12, 9462. K')5'4 .$4"0 '6% *;%/!)%*+ 

6!%-')44 #'(&'(0E4@ #'*2('@ ()0 1!1/2*'.. X& */461% #$'6%9!4"7 ()0 .'(7, 

.'=(2&!, % 1'$6% #')2;!,/ ('*/!/';6' 64'-&'(%"'5' %" 1%*)'$'(!, (! % '#!*-

6'*/+ #4$42.)!3646%0 #';.7 64=6!;%/4)+6!.  ' .)!36'" /4#)'" 1)%"!/4 '$!6-

34$4@ % #'.*,(2, 5(4 5'$?1% "'36' #'5$2=%/+ . $!.6'"4$6' 2.)!364667@ % 

(')5' *'&$!60,E%@ .)!52 *2-*/$!/, 6!#$%"4$, /'$C, 1'64;6', */'%/ '/(!/+ 

#$4(#';/46%4 5)%6067" 5'$?1!". K! % ;2.*/.%/4)+674 1 *7$'*/% $!*/46%0 

;!*/' 12)+/%.%$2,/*0 . *!('.'(*/.!& %"466' . 5)%6067& 5'$?1!&. >' #'*1')+-

12 5)%60674 5'$?1% * 1!1/2*!"% ;!*/' $!**/!.)0,/ % #$'*/' /!1, -4= #'5$234-

6%0 . *2-*/$!/, *)4(24/ '-$!/%/+ .6%"!6%4 6! 641'/'$74 C!1/7: 

• Q)%60674 5'$?1% %*#!$0,/ ;!*/+ .'(7 ;4$4= #'$%*/74 */461%. G'/4$0 .'(7 

/$4-24/ -')44 ;!*/'5' #')%.!, ;/' #$% #$%"4646%% 64#'(&'(0E4@ 34*/1'@ .')7 

"'34/ #$%.4*/% 1 =!?4)!;%.!6%, #';.7. G'*1')+12 %*#!$0,E!0*0 .'(! 2*/$4-

")04/*0 1 */461!", /' % #%/!/4)+674 *')% '1!=7.!,/*0 2 */46'1 %)% 6! 6%& % 

64$4(1' (!34 .71$%*/!))%='.7.!,/*0 6! .64?64@ */'$'64 5'$?1!,  *)4( =! 

6%"% 2*/$4")0,/*0 1'$6%, 1'/'$74 '#)4/!,/ .62/$466,, #'.4$&6'*/+ 5'$?1! 

52*/'@ *4/+, /'61%& 1'$4?1'.. P(4*+-/' % .'=6%1!4/ '#!*6'*/+: ),-'4 6!$2?4-

6%4 .64?6%& 2*)'.%@, -2(+ /' #'6%346%4 /4"#4$!/2$7 %)% %=)%?600 3!$!, 

*%)+6'4 *')64;6'4 '*.4E46%4 % #4$4*7&!6%4 */46'1 - .*4 :/' "'34/ -7*/$' 

#$%.4*/% 1 '/"%$!6%, :/%& 64367& /'61%& 1'$4?1'.. D$'"4 /'5', #$% #4$4*!(-

14 :/% 5)!.674 .#%/7.!,E%4 1'$4?1% #'.$43(!,/*0 %)% $!=$2?!,/*0.  

•  ' .$4"0 $'*/! $!*/46%0 623(!,/*0 . $!.6'"4$6'" 2.)!3646%% #';.7. D!1 

$!= . :/'/ #4$%'(, #$%&'(0E%@*0 2 6!* 6! )4/6%4 "4*097, "6'5%4 $!*/46%0 . 

5'$?1!& */$!(!,/ '/ #4$4*2?1%, #$%;4" . "!)46+1%& 5'$?1!& *%)+644, ;4" . 

1$2#67&. I/' #$%.'(%/ 1 '*/!6'.14 $'*/!. Q)%60674 5'$?1% $41'"46(24/*0 

%*#')+='.!/+ )%?+ /!", 5(4 %& #'$%*/'*/+ %(4/ 6! #')+=2 $!*/46%0". >!#$%"4$, 

%& "'36' $41'"46('.!/+ ()0 .7$!E%.!6%0 ;2.*/.%/4)+67& 1 %=-7/12 .)!5% 

*2112)46/'. 64-')+?'5' $!="4$!, 1'/'$74 #$4(#';%/!,/ 64=6!;%/4)+6'4 64#$0-

"'4 2.)!3646%4. G$% :/'" 5'$?';1% (')367 -7/+ #'*/'066' #'5$23467 . 

*2-*/$!/ - /'$C, #4*'1, *"4*+ /'$C! * #4*1'", %="4)+;4662, #4"=2, .2)1!6%;4*-

1%@ ?)!1 % ($. G')%. . :/'" *)2;!4 #$'%=.'(%/*0 64 . 5'$?1%, ! . *2-*/$!/ 

"43(2 6%"%. O$!(%9%'6674 5'$?1% #$4(#';/%/4)+644 /!134, 1'5(! 6!&'(0E%4-

*0 . 6%& $!*/46%0 '-J4(%60,/ . 3%.'#%*62, 5$2##2, 6!#$%"4$ . '/1$7/'" 

5$26/4 %)% 34 6! #'('1'66%14 . 0E%14 % /. (.  

R/'-7 .%( 5'$?1'. 64 #'$/%) 1'"#'=%9%%, %& #'5$23!,/ . *2-*/$!/, 5(4 =4"-

)06'@ 1'" 64 -2(4/ */$!(!/+ 6% '/ #4$4*7&!6%0, 6% '/ #4$42.)!3646%0. N!=2"4-

4/*0, .' .*4& *)2;!0& 6!(' #'=!-'/%/+*0 ' &'$'?4" ($46!34.  

G$%"4646%4 #)!*/%1'.7& 5'$?1'. (!4/ "6'5' #$4%"2E4*/., . ;!*/6'*/% ()0 

1!1/2*'. % ($25%& *2112)46/'., 1'/'$74 ),-0/ *')64;674 "4*/! % *2&'@ .'=(2&. 

F*6'.674 #$4%"2E4*/.! #)!*/%1'.7& 5'$?1'.: 



• C&)7&)&0(. ()52$./(% -.$.8 )&./*( ( 0 $.87+'&2&. - 1./'4(9 $2):"! 0"!6.  

• I7-4.. $280(&(. *"$/.9 - $20/"1.$/" 5" 0).17 8.1+%/"17 *"17.  

• ;"+.. $.!*(9 5"+(0 "8/2-2.& 1./'4(. 82&$2&6 $2#"-.9 )(+6, <*"/"1(, 0"!6, 

7)&$2/./(. "52)/")&( /2*"5+./(% (80.)&( (+( )"+.9.  

• L./'4(9 0.) A"$4*"0, 7!"#)&0" 5.$.!0(?./(% $2)&./(9.  

• 3$( 5$(1././(( -.&6$.:7A"+'/6: A"$4*"0 "5&(12+'/". ()5"+'8"02/(. 

5+"=2!(.  

 

G')%. $!*/46%@ . #)!*/%1'.7& 5'$?1!& (')346 -7/+ -')44 '*/'$'367", /!1 

1!1 . :/'" *)2;!4 )451' 6!)%/+ .'(7 -')+?4, ;4" 6!('. V*)% . 1'))419%% 4*/+ 

$!*/46%0 % . 5)%6067&, % . #)!*/%1'.7& 5'$?1!&, %& 6!(' */!.%/+ '/(4)+6'. D!1 

#$!.%)', $!*/46%0 . #)!*/%1'.7& 5'$?1!& #'/$4-)0,/ #$%"4$6' 1/3 /'@ .'(7, 

;/' 6236! $!*/46%0" . 5)%606'@ #'*2(4. G':/'"2 #$% #')%.4 6!(' .7$!-'/!/+ 

'#$4(4)4662, #$%.7;12. D!3(7@ *4$+4=67@ ),-%/4)+ (4)!4/ :/' -4= '*'-'5' 

/$2(!. K)0 :#%C%/67& 1!1/2*'. % !"#4)+67& $!*/46%@ 5'(0/*0 /!1 6!=7.!4"74 

1'$=%61% ()0 '$&%(4@ $!=67& $!="4$'..  

 

 3'%),-8:#-%+ 

H34 64*1')+1' )4/ 5%($'12)+/2$! - :/' %=),-)4667@ % #$4(#';/%/4)+67@ "4-

/'( 2#$'?466'5' *'(4$3!6%0 $!*/46%@ . 3%)7& % *)234-67& #'"4E46%0&, . 

#!$!(67& =!)!& % &'))!&, "!5!=%6!& % /. (. G$% :/'" "4/'(4 64 *2E4*/.24/ #';-

/% 6%1!1%& #$'-)4", *.0=!667& * $%*1'" 64#$!.%)+6'5' #')%.!. #'(1'$"'1, #4-

$4*!(1%, 1'/'$74 ;!*/' .'=6%1!,/ #$% '-7;6'@. =4"4)+6'@ 12)+/2$4.  #$';4", 

-)!5'#')2;%4 $!*/46%@ % =(4*+ =!.%*%/ '/ /!1%& C!1/'$'., 1!1 *.4/, .'=(2& % 

/4#)'. X #$% 5%($'12)+/2$4 6!(' '-4$45!/+ $!*/46%0 '/ *1.'=601'.. R/'-7 64 

-7)' #4$4'&)!3(46%0, /4"#4$!/2$! . #'"4E46%% (')36! -7/+ 1!1 "%6%"2" 18° 

A, 6';+, 64*1')+1' 6%34. O')+1' .' .$4"0 =%"645' *2&'5' #4$%'(! ()0 '#$4(4-

)4667& .%('. ('#2*/%"7 6%=1%4 /4"#4$!/2$7. Q%($'12)+/2$! $41'"46(24/*0 

()0 (')5' 3%.2E%& . #'"4E46%0& (41'$!/%.6'-)%*/67& % 1$!*%.' 9.4/2E%& 

$!*/46%@, '$&%(4%, 1!1/2*'. % 641'/'$7& ($25%& *2112)46/'.. G'( 5%($'12)+/2-

$'@ #'6%"!,/ *'(4$3!6%4 $!*/46%@ -4= =4")% . */4$%)+6'" "%64$!)+6'" *2--

*/$!/4 6! #%/!/4)+67& $!*/.'$!& *)!-'@ 1'6946/$!9%%.   '*6'.4 :/'5' "4/'(! 

)43%/ #')'346%4, ;/' $!*/46%4 3%.4/ % $!=.%.!4/*0 64 =! *;4/ =4")%, . 1'/'$'@ 

'6' 6!&'(%/*0, ! =! *;4/ #%/!/4)+67& .4E4*/., $!*/.'$4667& . #';.4, 1'/'$74 

1'$6% #'5)'E!,/ ."4*/4 * .'('@. A6!-346%4 .'('@ % #%/!/4)+67"% .4E4*/.!-

"% '*2E4*/.)04/*0 #$% 5%($'12)+/2$4 ';46+ #$'*/'. A'.$4"46674 #$4#!$!/7 

()%/4)+6'5' (4@*/.%0 "'52/ *6!-3!/+ $!*/46%0 6! #$'/0346%% 6 "4*094. .*4"% 

64'-&'(%"7"% ()0 $'*/! .4E4*/.!"%. G$4(#';/%/4)+6!0 ()0 $!*/46%@ ('=%$'.-

1! #%/!/4)+67& .4E4*/. *!"'$452)%$24/*0 -)!5'(!$0 %'66'"2 '-"462 "43(2 

#%/!/4)+67" $!*/.'$'", * '(6'@ */'$'67, % .7(4)46%0"% 1'$64@ (.'('$'(, 

25)41%*)'/!), * ($25'@. F#!*6'*/+ #4$41'$"1% =(4*+ %*1),;46!. D /'"2 34 

.'('#$'.'(6!0 .'(!, *'(4$3!E!0 &)'$ % %=.4*/+, 64@/$!)%=24/*0 % */!6'.%/*0 



-4=.$4(6'@ ()0 $!*/46%@. >236' /')+1' 2#'/$4-)0/+ ('*/!/';6' 34*/12, .'(2. 

  Q4$"!6%% #$%"460,/ #$4#!$!/ ()%/4)+6'5' (4@*/.%0 W4.!/%/ (Lewatit HD 5), 

1'/'$7@ =!"460,/ $!= . #')5'(!; . '*/!)+6'4 .$4"0 6!(' /')+1' ('-!.)0/+ .'(2, 

;/'-7 .'*#')6%/+ 44 $!*&'( . $4=2)+/!/4 #'/$4-)46%0 $!*/46%4" % %*#!$46%0 * 

#'.4$&6'*/% *'*2(!. T')+?4@ ;!*/+, =!#!*! .'(7 &.!/!4/ 6! "6'5%4 64)4)%, /!1 

;/' "'36' *#'1'@6' 24=3!/+ %= ('"!, '*/!.)00 $!*/46%0 -4= #$%*"'/$!. T)!5'-

(!$0 *#49%!)+6'"2 21!=!/4),, %"4,E4"2*0 . *'*2(4, .*45(! "'36' )451' '#$4-

(4)%/+ 2$'.46+ .'(7. F(%6 $!= . 5'( .'(2 6!(' #')6'*/+, "460/+, ;/'-7 %=-4-

3!/+ 6!1'#)46%0 1'$64.7& .7(4)46%@, 1'/'$74 "'52/ /'$"'=%/+ $'*/. H 1!1/2-

*'. *)%.!6%4 %*#')+='.!66'5' #%/!/4)+6'5' $!*/.'$! "'34/ .7=.!/+ #4$4&'( 

$!*/46%@ . *'*/'06%4 #'1'0. G$% #$%"4646%% #')6'5' 2('-$46%0 -4= %'66'5' 

'-"46! #%/!/4)+67@ $!*/.'$ 64'-&'(%"' 94)%1'" '-6'.)0/+ 234 ;4$4= 4-8 64-

(4)+ (!34 #$% %*#')+='.!6%% "051'@ .'(7. X6!;4 .'=6%1!4/ '#!*6'*/+ .$4(6'5' 

()0 $!*/46%@ #4$4%=-7/1! *')4@ . 5%($'*'*2(4.  

<-7(#%+#. '8; C3'%)6)"3,3 

D!1 6!#')6%/4)+ ()0 5%($'#'667& *'*2('. )2;?4 .*45' *4-0 =!$41'"46('.!)% 

5)%60674 5$!62)7 - -)4/'6 %)% )!1!/'6, %*#')+=24"74 . */$'%/4)+*/.4 (*''/-

.4/*/.2,/ 6!?4"2 14$!"=%/2. - G$%"4;. #4$4.'(;%1!). I/' #'$%*/7@ % #'/'"2 

)451%@ "!/4$%!), *.'-'(67@ '/ #7)%, #$';67@ % -)!5'(!$0 *.'4@ *.4/)'-1'$%;-

64.'@ '1$!*14 ';46+ #$%.)41!/4)+67@. K)0 6!?%& 94)4@ #$%"4604/*0 -)4/'6 

$!="4$'" 5-20 "" . #'#4$4;6%14. G$% '/*2/*/.%% -)4/'6! "'36' %*#')+='.!/+ 

%="4)+;4662, #4"=2, -%/7@ 1%$#%;, -!=!)+/'.7@ #4*'1 %)% ($25'@ "%64$!)+-

67@ *2-*/$!/. G4$4( 2#'/$4-)46%4" "!/4$%!) 6!(' ';%*/%/+ #$'"7.!6%4" '/ 

#$%"4*4@ /'61%& %)%*/7& ;!*/%9.  

 3'%)()(-'. 

A#49%!)+674 *'*2(7 ()0 5%($'12)+/2$7 %=5'/'.)0,/*0 .' "6'5%& "'(4)0& %= 

$!=)%;67& %*12**/.4667& .4E4*/. % 14$!"%1%. X"4,/*0 *'*2(7 $!=67& $!="4-

$'. ()0 '/(4)+67& $!*/46%@ % -')+?%4 1'6/4@64$7 ()0 (41'$!/%.67& 1'"#'=%-

9%@. T')+?%4 *'*2(7 64$4(1' *6!-3467 (4$3!/4)4" ()0 $!*/46%@ (. .%(4 #!)-

1%), 1'/'$7@ 1$4#%/*0 1 *#49%!)+6'@ #)!*/%64 6! (64 1'6/4@64$!. Q%($'#'6674 

5'$?1% *'*/'0/ %= 6!$236'5' *'*2(! % .62/$46645' $4?4/;!/'5' .1)!(7?! %)% 

.1)!(7?! * "6'5';%*)4667"% '/.4$*/%0"%.   1!3('" *'*2(4, .64 =!.%*%"'*/% 

'/ 45' $!="4$!, 4*/+ 21!=!/4)+ 2$'.60 $!*/.'$!. T')+?4@ ;!*/+, :/' *"'/$'.'4 

'1'?4;1' *' ?1!)'@.  

5)'C)#)/,+ %+(#$"3D , C3'%),-8:#-%$ 

G$4(#';/%/4)+644 12)+/%.%$'.!/+ $!*/46%0 6! %*12**/.466'" *2-*/$!/4 * *!"'-

5' 6!;!)! %& *2E4*/.'.!6%0. A40697 %)% ;4$461% &'$'?' $!=.%.!,/*0 6! %="4-

)+;466'@ #4"=4, #4$)%/4, *"4*% 5%5$'"2)0 % */%$'"2)0. G'*4. )2;?4 '*2E4*/-

.)0/+ . #)'*1%& *'*2(!&, =!#')64667& %="4)+;466'@ "4)1'=4$6%*/'@ &'$'?' 

#$'"7/'@ #4"='@. >' "'36' #4$4.'(%/+ %= =4")% . 5%($'12)+/2$2 % -')44 1$2-

#674, 4E4 64 .7$'*?%4 (' 1'69! :1=4"#)0$7. W2;?4 .*45' :/' (4)!/+ .' .$4"0 
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#4$%'(! $'*/!. F;46+ .!36'4 "4$'#$%0/%4 ()0 :/'5' - #'(5'/'.1! 1'$64@. X& 

/E!/4)+6' '/"7.!,/ . /4#)'@ .'(4 '/ .*4& ;!*/%;41 =4")%. V*)% .'(! #$% #$'-

"7.14 -')+?4 64 "2/644/, =6!;%/ 1'$6% '*6'.!/4)+6' ';%E467. G'.$43(46674 

1'$6% 2(!)0,/ '*/$7" 6'3'".  !"#$!"%: 4*)% (!34 "4)+;!@?%4 ;!*/%;1% 

52"2*! #'#!)% . *2-*/$!/, '6% "'52/ */!/+ ';!5'" =!-')4.!6%0!  

5)(+',+ %+(#$"3D / C3'%)()(-'. 

G'*!(12 #$'%=.'(0/ /!1 34, 1!1 % #$% 12)+/2$4 . #';.4, /' 4*/+ 1'$6% 6!(' $!.-

6'"4$6' $!*#$4(4)%/+ . *2-*/$!/4 % 6!#$!.%/+ . 5)2-%62 5'$?1! %)% 0E%1!, 

*/!$!0*+ 64 #')'"!/+ %&. Q'$?'1 '*/'$'36' =!#')60,/ 5)%6%*/7" 5$!62)0/'" 

%)% ($25%" *2-*/$!/'". A!"' $!*/46%4 (')36' -7/+ 64 *)%?1'" 5)2-'1' #'5$2-

346' . *2-*/$!/, ;/'-7 1'$64.!0 ?4@1! -7)! 6! #'.4$&6'*/%. V*)% $!*/46%0 

1$2#674, %*#')+=2,/ #!)12 ((4$3!/4)+), %"4,E%@*0 . 1'6/4@64$4. G$% .7$!-

E%.!6%% $!*/46%@ . "!)46+1%& $4?4/;!/7& 5'$?1!& %)% *#49%!)+67& 1'6/4@-

64$!& %& "'36' -2(4/ *' .$4"464" #4$4*!(%/+ . *'*2( -')+?45' $!="4$! #$0"' 

."4*/4 * .62/$466%" 5'$?1'".  4(+ 1'$6% 64$4(1' #$'$!*/!,/ *1.'=+ '/.4$*-

/%0 . */461!&, % %& )451' #'.$4(%/+ #$% #4$4*!(14. V*)% %*#')+=24/*0 ()0 #%/!-

6%0 $!*/46%@ #$4#!$!/ )4.!/%/ HD5, /' 45' "'36' #$% #'*!(14 *$!=2 .6'*%/+ .' 

.64?6%@ *'*2(. D')%;4*/.' 45' =!.%*%/ '/ #'.4$&6'*/% *2-*/$!/!. >! 1 " 6236' 

-$!/+ 500-600 *" . G$% $!="4$4 *'*2(! 0,5 & 0,5 " ('*/!/';6' 125-150 *"
3
.  

 

  *)2;!4, 4*)% .'(! '/)%;!4/*0 .7*'1%" *'(4$3!6%4" %=.4*/% % &)'$!, ('=2 #$4-

#!$!/! $41'"46(24/*0 #'.7*%/+ (' 50%, #'*1')+12 '6 *#'*'-46 64@/$!)%='.!/+ 

.$4(674 ()0 $!*/46%@ #$%"4*% . .')4. V*)% #$%"460,/*0 ($25%4 -4=.'(674 #'-

)674 #%/!/4)+674 *"4*%, %& .6'*0/ /')+1' ;4$4= 1-2 64(4)% #'*)4 #4$4*!(1% . 

.'(2.  '(2 %*#')+=2,/ /4#)'.!/2, .'('#$'.'(62,. >236'4 1')%;4*/.' 21!34/ 

#'1!=!/4)+ 2$'.60. A)%?1'" .7*'1%@ 2$'.46+ .'(7 . 1'6/4@64$4 .$4(46: '*6'-

.!6%4 */4-)0 6%1'5(! 64 (')36' 6!&'(%/+*0 . .'(4.  

*+,3$ %+(#$"3; 6)'@)';# '8; C3'%),-8:#-%.? 

I#%C%/674 $'(7 1!1/2*'. '*'-466' #'(&'(0/ ()0 :/%& 94)4@. F6% &'$'?' .7-

(4$3%.!,/ $!.6'"4$6'4 *6!-346%4 .'('@ % #%/!/4)+67"% .4E4*/.!"%. D /'"2 

34 #$% :/'" %*1),;46! '#!*6'*/+ #'.$43(46%0 1'"! '/ .7*7&!6%0. U'$'?' 

*4-0 ;2.*/.2,/ % /!1%4 .7*'1'-*2112#46/674 1!1/2*7, 1!1 ?!$'.%(674 % 1')'-

66'.%(674, ! /!134 '#269%%. >!$0(2 * ('*/!/';67" *6!-346%4" .'('@ % #%/!-

/4)+67"% .4E4*/.!"% $!*/46%0" 6!(' '-4*#4;%/+ .*4 ($25%4 C!1/'$7 $'*/! - 

*.4/, /4#)' % .'=(2& - . ('*/!/';67& 1')%;4*/.!&. >4$4(1' #$%&'(%/*0 #$%-4-

5!/+ % 1 %*12**/.466'"2 ('*.4;%.!6%, $!*/46%@.  

 !367@ ()0 .*4& 1!1/2*'. #4$%'( #'1'0 ('*/%5!4/*0 #2/4" *6%346%0 (' "%6%-

"2"! ((' 64*1')+1%& *!6/%"4/$'.) 2$'.60 #%/!/4)+6'5' $!*/.'$! %)% 34 45' 

#')67" 2(!)46%4". F(6'.$4"466' #'6%3!,/ % /4"#4$!/2$2. G4$%'( #'1'0 6!-

;%6!4/*0, 1!1 % #$% '-7;6'@ 12)+/2$4 . =4")4, 2 -')+?%6*/.! 1!1/2*'. . 1'694 

'1/0-$0 % #$'(')3!4/*0 (' *4$4(%67 "!$/!. K)0 :#%C%/67& 1!1/2*'. 62346 $0( 

($25%& 2*)'.%@, 1'/'$74 -2(2/ $!**"'/$467 6%34.  
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O+=1")F$"3$ 
 

N!="6'3!/+ 1!1/2*7 "'36' 1!1 5464$!/%.67" (#')'.7") #2/4" - *4"46!"%, /!1 

% .454/!/%.67" - (4/1!"%, '/.'(1!"%, ;4$461!"% % #$%.%.1'@.  

5)($/ 

H*#4?67@ #'*4. =!.%*%/ '/ "6'5%& C!1/'$'..  

*+H$(#/) ($1;". A4"46! (')367 -7/+ &'$'?' .7=$4.?%"%, &$!6%/+*0 . *2&'" 

% #$'&)!(6'" "4*/4, -7/+ 64 *)%?1'" */!$7"%, V*)% '6% &'/+ $!= '/*7$4)% % 

#':/'"2 6!;!)% #$'$!*/!/+ - ()0 #'*4.! 234 64#$%5'(67.  

2(@)F$(#: ($1;" . =6!;%/4)+6'@ */4#46% =!.%*%/ '/ %& .'=$!*/!. 86'5%4 *4"4-

6! 6!&'(0/*0 #'*)4 *'=$4.!6%0 . *'*/'06%% 4*/4*/.466'5' #'1'0. O!1 '6% #$%-

*#'*'-%)%*+ 1 1)%"!/%;4*1%" 2*)'.%0" 6! $'(%64, ;/'-7 -7)' )45;4 #4$464*/% 

64-)!5'#$%0/67@ *2&'@ *4='6.  *&'34*/+ *4"06 '-7;6' *'&$!604/*0 10-12 "4-

*094.. >' 4*/+ .%(7, 1'/'$74 -7*/$' /4$0,/ .*&'34*/+ #'*)4 *'=$4.!6%0, #':/'-

"2 %& 6!(' *40/+ *.43%"%, A' .$4"464" .*&'34*/+ *4"06 #'*/4#466' #'6%3!4/-

*0 % #'64"6'52 *&'(%/ 6! 64/. >41'/'$74 ,36'!"4$%1!6*1%4 .7*'1'5'$674 

1!1/2*7 (-)'**C4)+(%0, $!=)%;674 .%(7 '#269%@, /4C$'1!1/2*7, "!@&2:6%0) 

()0 #$'-23(46%0 #'1'0E%&*0 *4"06 /$4-2,/ #'6%34667& /4"#4$!/2$. >' 6!(' 

%"4/+ . .%(2, ;/' *!"' #$'$!*/!6%4 6%1'5(! 64 #$'%*&'(%/ #$% "'$'=4 - '6 

62346 /')+1' ()0 #$4(.!$%/4)+6'@ '-$!-'/1% *4"06. 8'36' #$'-2(%/+ *#'*'--

6'*/+ :/%& *4"06 1 #$'$!*/!6%,, 4*)% #4$4( #'*4.'" #'(4$3!/+ %& 8 (64@ . "'-

$'=%)+6'@ 1!"4$4 &')'(%)+6%1! #$% /4"#4$!/2$4 '/ -5 (' -8° A, %)% 34 #)'?1% 

* #'*4.!"% .764*/% 6! 641'/'$'4 .$4"0 6! *.43%@ .'=(2&, 4*)% :/' #$'%*&'(%/ 

. &')'(6'4 .$4"0 5'(!.   4*/4*/.4667& 2*)'.%0& *4"46! 64$4(1' $!=6'*0/ #/%-

97, $434 ($25%4 3%.'/674, .7(4)0,E%4 * :1*1$4"46/!"% *J4(46674 #)'(7. 

 70*6%)'*+, ;/' #%E4.!$%/4)+674 C4$"46/7 -)!5'#$%0/6' .)%0,/ 6! .*&'-

34*/+ *4"06 /!1%&, 6!#$%"4$, 1!1/2*'., 1!1 '#269%% % /4C$'1!1/2*7. R/'-7 ('-

-%/+*0 .7*'1'5' #$'946/! .*&'34*/%, %& #4$4( #'*4.'" =!"!;%.!,/ 6! 8 ;!*'. . 

$!*/.'$4 9%/$'#4#*%6! (1 /!-)4/1! 6! 100 *"
3
 .'(7). I/'/ #$4#!$!/ *&'(46 #' 

*.'4"2 *'*/!.2 * #%E4.!$%/4)+67"% C4$"46/!"%.  

 

5)($/:  

1. M28$20/(02,& 5"0.$:/")&' 5$").%//"A" )7#)&$2&2.  

2. C)&"$"?/" 5")&7*(02% 7*282&.+'/61 52+'@.1 5" 52*.&(*7 ) ).1./21(, 

$2)).02,& ).1./2.  

3. 3$"0.$%,&, $20/"1.$/" +( $2)5$.!.+./6 ).1./2.  

4. ;"+.. *$75/6. 5+"&/6. ).1./2 82!.+602,& /2 A+7#(/7, $20/7, !0"9/"17 

!(21.&$7 ).1./(, &"/*(. ).,& #.8 82!.+602/(%.  

2%$1; 6)($/+ 

>!%-')44 -)!5'#$%0/6'4 .$4"0 ()0 #'*4.! -')+?%6*/.! .%('. - .4*6!, 6!;!)' 

#4$%'(! $'*/!, #$4(#';/%/4)+644 .*45' "!$/-"!@. G'( .)%06%4" *')64;6'5' *.4-

/! % /4#)! . :/' .$4"0 .*4 $!*/4/ 1!1 -7 *!"' *'-'@, 64/ /'@ '#!*6'*/% '&)!3(4-



6%0, 64('*/!/1! *.4/! % #'$!346%0 -')4=60"%, 1'/'$!0 .'=6%1!4/ #$% *)%?1'" 

$!66%& *$'1!& #'*4.!. B /4, 1/' &';4/ *40/+ $!6+?4, (')367 .''$23%/+*0 /4&-

6%;4*1%"% *$4(*/.!"%, ;/'-7 '-4*#4;%/+ *4069!" ('*/!/';6' *.4/! % /4#)!.  

<)'$%F+"3$ ($;"A$/ 

 $4"0 #$'$!*/!6%0 - /' 4*/+ .$4"0 '/ #'*4.! (' #'0.)46%0 .*&'('. - ';46+ $!=-

)%;6' % =!.%*%/ #$43(4 .*45' '/ .%(!. >41'/'$74 .%(7 1!1/2*'. .*&'(0/ 234 

;4$4= 3-5 (64@ (!*/$'C%/2"7), -')+?%6*/.' - ;4$4= 10-20 (64@, ($25%" 6236' 

64*1')+1' 64(4)+. F-7;6' .*&'(7 #'0.)0,/*0 ('.')+6' ($236', 6' 2 '#$4(4)4-

667& .%('. *4"46! #$'$!*/!,/ 64$!.6'"4$6' - . /4;46%4 64*1')+1%& 64(4)+ % 

(!34 "4*094.. D!1/2*7 '/6'*0/*0 1 $!*/46%0", #$'$!*/!,E%" 6! *.4/2, *.4/ 

*/%"2)%$24/ 2 6%& #$'94** #$'$!*/!6%0. H$'.46+ .*&'34*/% /!134 64'(%6!1'. 

2 $!=67& .%('. - 2 641'/'$7& #$% -)!5'#$%0/67& 2*)'.%0& '6 "'34/ -7/+ 

#';/% */'#$'946/67", 2 ($25%& 34 6%1'5(! 64 #$4.7?!4/ 50-60%.  

K$16$%+#-%+ 6%)%+(#+"3; 

O4"#4$!/2$67@ C!1/'$ 0.)04/*0 $4?!,E%" ()0 $'*/!. Q'.'$0 ' /4"#4$!/2$4, 

"'36' .7(4)%/+ /$% /4"#4$!/2$67& '-)!*/%. N!=)%;!,/ /4"#4$!/2$67@ "%6%-

"2" - "%6%"!)+6!0 /4"#4$!/2$!, #$% 1'/'$'@ 234 "'34/ 6!;!/+*0 #$'94** #$'-

$!*/!6%0; /4"#4$!/2$67@ '#/%"2" - /4"#4$!/2$!, 6!%)2;?!0 ()0 #$'$!*/!6%0; 

/4"#4$!/2$67@ "!1*%"2" - .4$&600 5$!6%9!, #$% 1'/'$'@ *4"46! 4E4 "'52/ 

#$'$!*/%. N!=2"44/*0, #'/$4-6'*/% . /4"#4$!/2$4 $!=)%;67 . =!.%*%"'*/% '/ 

.%(!. 86'5%4 1!1/2*7 #$4(#';%/!,/ (%)% (!34 623(!,/*0) #4$4#!(7 /4"#4$!-

/2$7 . /4;46%4 *2/'1 - .7*'1!0 (64.6!0 % 6%=1!0 6';6!0. >!%-')44 -)!5'#$%0/-

6!0 /4"#4$!/2$! ()0 #$'$!*/!6%0 -')+?%6*/.! .%('. )43%/ "43(2 25 % 30° A. 

>';+, #')4=6' *6%346%4 (' 15-20° A, ! ()0 1!1/2*'., #$'%*&'(0E%& %= .7*'1'-

5'$67& $!@'6'., :/' '-0=!/4)+6'. A&'(674 /4"#4$!/2$674 #'1!=!/4)% (')367 

-7/+ % 2 #';.7.  

5%+/38+ 3 %$,)1$"'+A33 '8; 6)($/+: 

1. K.1./2 !"+?/6 #6&' ")/"02&.+'/" "-(=./6 "& 56+(, ")&2&*"0 1%*"&(, 

5+"!"06: "#"+"-.*.  

2. D."#:"!(1" 5$"&$20+(02/(. ).1%/ 0 !.8(/H(@($7,=.1 $2)&0"$. "& A$(#*"-

06: #"+.8/.9 ( 5"0$.?!./(9 0$.!(&.+%1(.  

3. 3$(1./%&' )+.!7.& &"+'*" 5$"!.8(/H(@($"02//69 )7#)&$2&. N+% <&"A" .A" 

5$"A$.02,& 0 &.-./(. 15-20 1(/7& !" 90-95° K, 1"?/" 0 !7:"0*..  

4. K7#)&$2& !+% 5").02 !"+?./ #6&' :"$"4" 5$"/(@2.161, /. "-./' 5(&2-

&.+'/61, /. )+(4*"1 A$7#"8.$/()&61 ( (1.&' )+.A*2 *()+7, $.2*@(,. B(-

!21, +,#%=(1 A717), 1"?/" !2&' )1.)' :"$"4" $28+"?(04.9)% +()&"0"9 

8.1+(, &"$H2 ( *$75/"8.$/()&"A" *02$@.0"A" 5.)*2 (+( 5.$+(&2. J8 5.)*2 

5$"1602/(.1 /7?/" 7!2+(&' 0). A+(/()&6. -2)&(-*(. L/"A(. *2*&7)6 

1"?/" ).%&' 0 -()&69 1(/.$2+'/69 )7#)&$2&.  

5. K.%&' 5$.!5"-&(&.+'/.. 0 12+./'*(. 5+2)&(*"06. A"$4*( (+( 5+"4*(, 

?.+2&.+'/" /"06. (+( 5" *$29/.9 1.$. 5$"!.8(/H(@($"02//6..  
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6. 3$( 5").0. 82A+7#+%&' 0 )7#)&$2& &"+'*" #"+.. *$75/6. ).1./2 ) 5+"&/"9 

"#"+"-*"9 ("57/@((, @.$.7)"06. ( !$.). L.+*(. ).1./2 /. 82!.+602&'.  

7. K0.& !.9)&07.& )&(17+($7,=.. /2 5").06, 5"<&"17 5$(&./%&' (: #712A"9 

(+( !$7A(1 82&./%,=(1 12&.$(2+"1 )+.!7.& &"+'*" /2 /.)*"+'*" -2)"0, 

*"A!2 )"+/.-/6. +7-( ")"#.//" %$*(..  

8. 3").06 )"!.$?2&' 0 )")&"%/(( $20/"1.$/"9 0+2?/")&(, /" (8#.A2&' 82)-

&"% 0+2A( 0 *"/&.9/.$2:. N2?. "!/"*$2&/2% 5.$.)74*2 )7#)&$2&2 A(#.+'/2 

!+% 1"+"!6: $2)&./(9.  

9. B"!2 !+% 5"+(02 !"+?/2 #6&' -()&"9, -7&' 5"!"A$.&"9, (1.&' )+2#" *()+7, 

$.2*@(,.  

10. N" 5"%0+./(% 0):"!"0 5").06 !.$?2& 0 )5.$&"1 !74/"1 0"8!7:.. K&.*+" 

(+(      5+.*)(A+2), 5"*$602,=(. 5").06, 1-2 $282 0 !./' 5$(5"!/(12,& !+% 

5$"0.&$(02/(% +(4' /2 5"+-2)2, 5$( <&"1 7!2+%% *"/!./)2& (*25+( 0"!6), 

/2*25+(02,=(9)% /2 0/7&$.//.9 5"0.$:/")&( )&.*+2.  

11. B2?/". 7)+"0(. 5$"$2)&2/(% - "#"A$.0 )7#)&$2&2. 3"+7-(&' /(?/(9 5"-

!"A$.0 1"?/" ) 5"1"=', #2&2$.( @./&$2+'/"A" "&"5+./(%, *"&"$2% /2:"-

!(&)% 5"! 5"!"*"//(*"1, (+( +7-4. - ) 5"1"=', )5.@(2+'/"A" <+.*&$(-.)-

*"A" *2#.+% ) &.$1")&2&"1 ( $.+. 0$.1./(.  

12. D."#:"!(1" 5")&"%//" )+.!(&', /. 5"0$.?!./6 +( 5").06 0$.!(&.+%1( 

(+( #"+.8/%1(. J8 0$.!(&.+.9 "-./' "52)/6 5"-&( /.821.&/6. 5+"!"06. 

*"12$(*( - )@(2$(!6, -'( +(-(/*( 5"?($2,& 1"+"!6. 0):"!6. 3$(1./%&' 

(/)5.*&(((!6 )+.!7.& &"-/" 5" 5$.!5()2/(,, "#$2=2% 0/(12/(. /2 5.$./"-

)(1")&' 5$.52$2&2 &.1 (+( (/61 0(!"1 *2*&7)2.  

13. B)*"$. 5")+. 5"%0+./(% 0):"!"0 /2-(/2,& 5$(7-2&' ).%/@6 * )0.?.17 0"8-

!7:7. O"$4*( )" 0):"!21( 7)&2/20+(02,& "&!.+'/". B !2+'/.94.1 (: 82=(-

=2,& )0.$:7 ) 5"1"=', 5$"8$2-/"A" *"+52*2 ()&.*+%//"A" (+( (8 5+.*)(A+2-

)2), 5")&.5.//" 70.+(-(02% !")&75 )0.?.A" 0"8!7:2. P"+'*" &"A!2 ).%/@6 

#7!7& 8!"$"061( ( )(+'/61(.  

14. E)+( 0). ?., /.)1"&$% /2 5$20(+'/69 7:"!, "#/2$7?2&)% 5$(8/2*( 5"0$.-

?!./(% ).%/@.0 A$(#*"061( #"+.8/%1( 5"0$.?!.//6. 1.)&2 ")&"$"?/" 

7!2+%,& 5(/@.&"1 (+( 82")&$.//"9 52+"-*"9 ( "#$2#2&602,& H7/A(@(!2-

1(. F"A!2 ).%/@6 7?. !")&2&"-/" "*$.5/7&, (: )$287 5.$.)2?(02,& 0 5$"-

!.8(/H(@($"02//69 )7#)&$2&.  

2"31+"3$: 5$%-1'.74 =!-')4.!6%0 "'52/ . /4;46%4 64*1')+1%& ;!*'. 26%;/'-

3%/+ .4*+ #'*4..  

A40697 $!= ! (4*0/+ (64@ #')%.!,/ *)!-' 1'6946/$%$'.!667" $!*/.'$'" 

#')6'5' "%64$!)+6'5' 2('-$46%0 (0,5%).  
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53,3%)/,+ 

G%1%$'.1! - :/' $!**!3%.!6%4 *40694. 6! -')+?44 $!**/'06%4 ($25 '/ ($25! 

#'*)4 /'5' 1!1 .*&'(7 */!)% ('*/!/';6' *%)+67"%. A)%?1'" 52*/'@ #'*4. (4*)% 

.*&'(7'*/!.%/+ 6!(')5') #$%.'(%/ 1 .7/05%.!6%, 1!1/2*'. % '*)!-)04/ 2*/'@-

;%.'*/+ "')'(7& $!*/46%@ 1 .$4(%/4)0" % -')4=60". G' .'="'36'*/% 34)!/4)+-

6' #%1%$'.!/+ 1!1/2*7 .*1'$4 #'*)4 #'0.)46%0 .*&'('., 1'5(! */!6'.0/*0 =!"4/-

67 /')+1' ;/' '-$!='.!.?%4*0 1'),;1%, ! *!"% $!*/46%0 ('*/%5!,/ '1')' 5 "" 

. #'#4$4;6%14 % %"4,/ 0.6' $!=.%/74 1'$6% - :/' 5!$!6/%0 2*#4?6'@ #4$4*!(1% 

-4= 6!$2?46%@ $'*/!.  

N!**!3%.!,/ 643674 *40697 ';46+ .6%"!/4)+6', */!$!0*+ %& 6%1!1 64 #'.$4-

(%/+, '*'-466' -4$436' '/6'*0*+ 1 1'$60". N!="4E!0 . *2-*/$!/, %& '*/'$'36' 

$!*#$!.)0,/. H5)2-)46%0 . *2-*/$!/4 (4)!,/ * #'"'E+, *#49%!)+6'@ #%1%$'-

.';6'@ .%)';1% %)% =!'*/$466'@ #!)';1%, 6! ('*/!/';62, 5)2-%62. V*)% 1'$6% 

*)%?1'" ()%6674, %& "'36' *)451! 21'$'/%/+. G'*)4 $!**!(1% =4"), *)451! 

2#)'/60,/ #!)';1'@, ;/'-7 '-4*#4;%/+ *.0=+ "43(2 1'$60"% % *2-*/$!/'". G'-

.4$&6'*/+ =4")% '*/'$'36' .7$!.6%.!,/. I/' .!36' ()0 $!.6'"4$6'5' $!*#$4-

(4)46%0 .'(7 #$% #')%.4. R!(' '-$!/%/+ .6%"!6%4 % 6! /', ;/' #$% #'*!(14 64-

)+=0 6% *)%?1'" =!5)2-)0/+ 1'$64.2, ?4@12, 6%, 6!'-'$'/, *!3!/+ $!*/46%0 

*)%?1'" .7*'1'. G%1%$2,/, 1!1 #$!.%)', )%?+ .' .$4"0 #4$%'(! .454/!9%%, 

1'5(! %"4,/*0 &'$'?%4 2*)'.%0 ()0 $'*/!.  

*-8:#3/3%)/+#: / C)%0,+@ 383 /.(+F3/+#: (/)7)'")? 

G'*)4 '(6'@-(.2& #%1%$'.'1 6!?% #%/'"97 ('*/%5!,/ .4)%;%67, 1'/'$!0 #'=-

.')04/ .7*!(%/+ %& . 5'$?'1 %)% -')44 *.'-'(6' - . #)'?12, 0E%1 ($25'@ #'(-

&'(0E%@ 1'6/4@64$.  '#$'*, ;/' )2;?4, 64 %"44/ '(6'=6!;6'5' '/.4/!. N!*/4-

6%0, .7*!346674 . #)'?12 %)% 0E%1, ."4*/4 * ($25%"% *2112)46/!"%, 0.6' '/-

)%;!,/*0 -')44 *%)+67" $'*/'". D'$6% 2 6%& $!=.%.!,/*0 )2;?4, '6% #')2;!-

,/ -')+?4 .'(7 % #%/!/4)+67& .4E4*/.. >' ()0 641'/'$7& "4)1%& .%('., $!*-

/2E%& . #$%$'(4 . *12(67& 2*)'.%0&, /!1!0 #'*!(1! "'34/ .7=.!/+ *)%?1'" 

*%)+67@, 64/%#%;67@ $'*/. V5' "'36' *)451! #$%/'$"'=%/+, #$%"4600 -')44 

-4(67@ *2-*/$!/, .6'*0 "46+?4 .'(7 % #%/!/4)+67& .4E4*/., 6' '(6'.$4"466' 

'-4*#4;%.!0 $!*/46%0 ('*/!/';67" 1')%;4*/.'" *.4/! % .'=(2&!. G$% *.'-'(-

6'@ #'*!(14 64'-&'(%"' *)4(%/+, ;/'-7 -7*/$' $!*/2E%4 .%(7 64 #'(!.)0)% 

-')44 *)!-7& $!*/46%@, %6'5(! #$%&'(%/*0 '/*!(%/+ :64$5%;6' $!*/2E%4 :1=4"-

#)0$7.  

86'5%4 .%(7 '/.4;!,/ 6! *.'-'(62, #'*!(12 =('$'.7" $'*/'" % '-%)+67" 

9.4/46%4" (*4)46%94$42*7, 5%)'94$42*7), ($25%4 34 *1)'667 1 =!(4$314 . 9.4-

/46%%, >' . 94)'" #$4%"2E4*/.!, #'3!)2@, 6! */'$'64 *.'-'(6'@ #'*!(1%. D'-

64;6', $4?46%4 :/'5' .'#$'*! =!.%*%/ . '*6'.6'" '/ %"4,E%&*0 2 9.4/'.'(! 

2*)'.%@ % #$43(4 .*45' #)'E!(%. Q'$?4;6!0 12)+/2$! %"44/ *.'% #$4%"2E4*-

/.!, F5$!6%;46%4 1'$64@ 64-')+?%" #$'*/$!6*/.'" 5'$?1! *(4$3%.!4/ $'*/ 

1!1/2*'. . 34)!4"7& #$4(4)!&. D$'"4 /'5', #$% 64'-&'(%"'*/% "'36' .762/+ 



),-'@ :1=4"#)0$ %= '-?4@ 1'))419%%, .6%"!/4)+6' $!**"'/$4/+ 45' % .'=.$!-

/%/+ 6! "4*/'.  

D2)+/2$! . 5'$?1!& $41'"46(24/*0 ()0 "4)1%&, '*'-466' ;2.*/.%/4)+67& .%-

('., 1'/'$7" *''/.4/*/.466' #'(-%$!,/ 6!%-')44 #'(&'(0E44 "4*/'. N!$%/4/7, 

1'64;6', 6236' .7$!E%.!/+ . 5'$?1!&, /!1 1!1 #$% :/'" .'="'346 -')44 .6%"!-

/4)+67@ %6(%.%(2!)+67@ 2&'(.  

2.(+',+ 

D .7*!(14 "')'(7& $!*/46%@ 6236' '/6'*%/+*0 ';46+ '*/'$'36', ;/'-7 64 #'-

.$4(%/+ 1'$6%.  764"!/+ $!*/46%4 %= =4")% )2;?4 .*45' #$% #'"'E% =!'*/$46-

6'@ #!)';1% %)% *#49%!)+6'5' "!)46+1'5' *'.';1!.  

G'.$43(46674, -')+674 1'$6% '*/'$'36' 2(!)0,/ '*/$7" 6'3'", #'*1')+12 

'6% 64 *#'*'-67 .7#')60/+ '*6'.62, *.', =!(!;2 - #'5)'E!/+ .'(2 % #%/!/4)+-

674 .4E4*/.! - % "'52/ '1!=!/+*0 ';!5!"% =!-')4.!6%@ (=!56%.!6%4). F;46+ .6%-

"!/4)+6' *)4(24/ '/64*/%*+ 1 .7-'$2 $!="4$! 5'$?1'.. F-J4" 1'6/4@64$! =!.%-

*%/ '/ $'*/! $!*/46%@. F-7;6' ()0 1!1/2*'. #'(&'(0/ 5'$?1% $!="4$'" 6-7 *" 

(.4$&6%@ (%!"4/$). G$%"460/+ 5'$?1% "46+?%& $!="4$'. 64 $41'"46(24/*0, %& 

';46+ )451' *"!&62/+, 2$'6%/+. W2;?4 %"4/+ (4)' * 64*1')+1%"% ';46+ "!)46+-

1%"% $!*/46%0"%, .7*!34667"% ."4*/4 . '(%6 5'$?'1, ;4" 4*)% -7 1!3('4 %= 

6%& -7)' #'*!346' . 1$'?4;674 "6!#4$*/1%".  

5$%$(+',+ 

Q'$?4;674 $!*/46%0 .$4"0 '/ .$4"46% /$4-2,/ *.4345' *2-*/$!/!, *)4('.!/4)+-

6', %& 6!(' #4$4*!3%.!/+. G4$4*!(1! "')'(7& $!*/2E%& :1=4"#)0$'., 1!1 #$!-

.%)', '*2E4*/.)04/*0 $!= . 2 5'(!. P4")06'@ 1'" 2 6%& -7.!4/ .4*+ #$'6%=!6 

1'$60"%, /!1 ;/' *2-*/$!/ '1!=7.!4/*0 -4(67", %*/'E4667".  

T')44 .=$'*)74 :1=4"#)0$7 "'36' #4$4*!3%.!/+ ;4$4= 3-5 )4/.  %(7, '*'-466' 

;2.*/.%/4)+674 1 #'.$43(46%, 1'$64@, #4$4*!3%.!,/ =!/4" 4E4 $434 %)% 

.''-E4 64 #4$4*!3%.!,/,  

R4" */!$?4 $!*/46%4, /4" &234 #4$46'*%/ '6' #'.$43(46%0 1'$64@, 64%=-43674 

#$% ),-'@ #4$4*!(14. V*)% 64)+=0 '*2E4*/.%/+ #4$4*!(12, *'.4/24" '5$!6%;%-

/+*0 $7&)46%4" .4$&645' *)'0 =4")%, ;/'-7 (!/+ ('*/2# .'=(2&! 1 1'$60", %)% 

34 =!"46%/+ .4$&6%@ *)'@ =4")%. V*)% #'.4$&6'*/+ =4")% . 1'6/4@64$4 '1!=7-

.!4/*0 =!/062/'@ #)461'@ .'('$'*)4@ %)% #'1$7/! 6!)4/'" %=.4*/%, :/' .4(4/ 1 

=!/$2(646%, 5!=''-"46! % . (!)+64@?4" 1 =!-')4.!6%0" 1'$64@ % 6!$2?46%, 

$'*/!,  

D!1/2*7, 1!1 #$!.%)', #')'3%/4)+6' $4!5%$2,/ 6! 1!3(2, #4$4*!(12 . *.43%@ 

*2-*/$!/, 4*)% :/! $!-'/! -7)! #$'.4(46! 1.!)%C%9%$'.!66' % . #$!.%)+6' .7-

-$!66'4 .$4"0. I/' 34 '/6'*%/*0 % 1 $!*/46%0", .7$!E%.!4"7" . 1'6/4@64$!& 

1$2#67& $!="4$'. %)% .7*!34667" . 5$26/ */4))!3! . '$!634$44. O')+1' /!" 

6!(' *' .$4"464" $!**!3%.!/+ $!*/46%0 6! -')+?%4 $!**/'06%0. G4$4*!(1! 64 

'=6!;!4/ 64#$4"466'5' #'"4E46%0 $!*/46%@ . -')+?'@ 5'$?'1 N!="4$ 5'$?1! - 

(4)' %6(%.%(2!)+6'4 =!.%*0E44 . 1!3('" *)2;!4 '/ $!="4$! % '*'-466'*/4@ 

$!=.%/%0 $!*/46%@. K)0 $!*/46%%, '/)%;!,E%&*0 6'$"!)+67" =('$'.7" $'*/'", 
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.7-%$!,/ 5'$?1% 6! 1-2 6'"4$! -')+?4 (6!#'"%6!4", ;/' 6'"4$ 5'$?1! *''/.4-

/*/.24/ 45' (%!"4/$2 . .4$&64@ ;!*/%), . /' .$4"0 1!1 ()0 -')+67& $!*/46%@ 

#$%&'(%/*0 -$!/+ /'/ 34 $!="4$, 4*)% 1'$6% $!=.%/7 *)!-', ! %6'5(! (!34 % 

"46+?%@. G$% *%)+6'" #'$!346%% 1'$64.'@ *%*/4"7 64'-&'(%"' #$4(#$%60/+ 

*#49%!)+6'4 )4;46%4 ()0 '-$!='.!6%0 6'.7& 1'$64@, #$43(4 .*45' '-4*#4;%/+ 

-4(67@ #%/!/4)+67"% .4E4*/.!"% *2-*/$!/. N!*/46%0 * ()%667"% $4#'.%(67-

"% 1'$60"% *!3!/+ 6!(' . -')44 .7*'1%4, 5)2-'1%4 5'$?1%; $!*/46%0 * $!*#$'*-

/4$/'@ 1'$64.'@ *%*/4"'@ % #'(2?1''-$!=674 1!1/2*7 *!3!,/ . #)'*1%4, 64.7-

*'1%4 5'$?1% %)% #)'?1%. G4$4*!(1! #$4('*/!.)04/ &'$'?2, .'="'36'*/+ 

.6%"!/4)+6' '*"'/$4/+ 1'$6%, #$'.4$%/+, 64/ )% 6! 6%& 1'$64.7& .$4(%/4)4@, 

/!1%& 1!1 ;4$.49 %)% 64"!/'(!.  ' %=-43!6%4 .$4(6'5' =!*/'0 .'(7 . 5'$?1!& 

64'-&'(%"' #'=!-'/%/+*0 ' &'$'?4" ($46!34, '6 62346 % . ),-7& ($25%& 1'6-

/4@64$!&. O')+1' . *!"7& "!)46+1%& 5'$?1!& "'36' '5$!6%;%/+*0 #$%"4646%-

4" .'('- % .'=(2&'#$'6%9!4"'5' *2-*/$!/!.   -')+?%& 34 *'*2(!& 6! ('66'4 

'/.4$*/%4 1)!(2/ *6!;!)! ;4$4#'1, ! *.4$&2 #'"4?!,/ *)'@ "4)1' %="4)+;46-

67& ;4$4#1'. %)% 5$!.%0. G')4=46 % .4$&6%@ ($46!3 %= %="4)+;466'@ #4"=7, 

5$!.%0 %)% )!.!)%/!.  

*)C'+ 8-H0$ 6$%$(+F3/+#:? 

>!%-')44 -)!5'#$%0/6'4 .$4"0 ()0 #4$4*!(1% 1!1/2*'. - $!6600 .4*6!. I/' )2;-

?4 (4)!/+ (' /'5', 1!1 $!*/46%0 6!;62/ #'*)4 =%"645' *2&'5' #4$%'(! '-$!='.7-

.!/+ 6'.74 1'$6%, 8'36' #4$4*!3%.!/+ % )4/'", (' 6!;!)! '*46%. G'=(64@ '*4-

6+, % . 6!;!)4 =%"7 $!*/46%0 )2;?4 64 -4*#'1'%/+. O4, 2 1'5' 4*/+ '$!634$40, 

"'52/ 6!;!/+ #4$4*!(12 234 . 06.!$4, 6' /!1, ;/'-7 . (!)+64@?4" 4E4 #$'(')-

3!)*0 *2&'@ #4$%'(. A2-*/$!/ . :/'" *)2;!4 64)+=0 (4$3!/+ *)%?1'" .)!367" 

% 5)!.6'4 - *)%?1'" &')'(67". Q'$?1% % ($25%4 *'*2(7 ()0 #4$4*!(1% (')367 

-7/+ *'.4$?466' ;%*/7"%, 34)!/4)+6' #$'(4=%6C%9%$'.!667"%.  
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2$C$#+#3/")$ %+=1")F$"3$ 

>!$0(2 * *4"4667" *2E4*/.24/ % .454/!/%.6'4 $!="6'346%4, (!,E44 ?%$'1%4 

.'="'36'*/% ()0 (!)+64@?4@ 12)+/2$7. G$% :/'" *)4(24/ $!=)%;!/+ $!="6'34-

6%4 * #'"'E+, .454/!/%.67& '$5!6'., 1'/'$74 *!"'@ #$%$'('@ #$4(6!=6!;467 

()0 #$'(')346%0 3%=6% ("(4/1%", .7.'(1'.74 #';1%, 1'$64.74 '/#$7*1% % /. 

(.), % $!="6'346%4 ;!*/0"% $!*/46%@, 1'/'$74 64 #$4(6!=6!;467 ()0 :/'5' *#4-

9%!)+6'. V*/4*/.466'4 .454/!/%.6'4 $!="6'346%4 *'.4$?!4/*0 '-7;6' . $4=2)+-

/!/4 "4&!6%;4*1%& #'.$43(46%% - #'( (4@*/.%4" .4/$!, 5$!(!, *%)+6'5' )%.60 - 

%)% * #'"'E+, 3%.'/67&. F/)'"!6674 #'-45% %)% %& ;!*/%, 64$4(1' )%*/+0, 

"'52/ 21'$46%/+*0 % (!/+ *!"'*/'0/4)+6'4 $!*/46%4. H 9%)%6($'#26%%% % "6'-

5%& .%('. /4C$'1!1/2*! (!34 #$% )451'" #$%1'*6'.46%% ;!*/% #'-45'. (%& '-7-

;6' 6!=7.!,/ ;)46%1!"%) '/)!"7.!,/*0 % $!=6'*0/*0 6! =6!;%/4)+674 $!**/'0-

6%0 .4/$'" %(% #$%94#%.?%*+ 1 ?12$4 3%.'/6'5'. F*'-466' :/%" '/)%;!,/*0 

'#269%% * %& '*/$7"% 1'),;1!"%, =!1!6;%.!,E%"%*0 1!1 -7 "4)1%"% 1$,;';-

1!"%. N!="6'346%4 "(4/1!"%" 

86'5%4 .%(7 *#'*'-67 '-$!='.!/+ -')+?'4 1')%;4*/.' "(4/'1". F-7;6' "(4/-

1%" /!1 $7&)' $!*#')!5!,/*0 6! 5)!.6'" #'-454 "!/4$%6*1'5' $!*/46%0, ;/' %& 

)451' '/(4)%/+ #$'*/7" 6!3!/%4". >' )2;?4 :/' (4)!/+ * #'"'E+, 6'3! 64#'-

*$4(*/.466' 2 *!"'5' '*6'.!6%0 "(4/1%". >4)+=0 .7)!"7.!/+ -'1'.74 #'-45% 

/!1, ;/'-7 %& ;!*/% '*/!.!)%*+ 6! "!/4$%6*1'" $!*/46%%.  

O+=1")F$"3$ H$%$",+13 

N!="6'346%4 ;4$461!"% - 6!%-')44 $!*#$'*/$!64667@ *#'*'- .454/!/%.6'5' 

$!="6'346%0. F6' #$%"4604/*0 . ?%$'1%& "!*?/!-!& #$% $!=.4(46%% ($4.4*-

67& $!*/46%%, "6'5')4/6%1'., ! /!134 *2112)46/'.. N!=)%;!,/ ;4$461% .4$&2-

?4;674, */4-)4.74 % )%*/'.74 ()%*/+0"% % %& ;!*/0"%). R4$461% - :/' '/(4)4-

6674 '/ $!*/46%0 ;!*/% #'-45'. %)% )%*/+0, 1'/'$74 #$% -)!5'#$%0/67& 2*)'-

.%0&, -)!5'(!$0 '-$!='.!6%, #$%(!/';67& 1'$64@, $!=.%.!,/*0 . *!"'*/'0/4)+-

674 $!*/46%0. R4$461'.!6%4 *#'*'-*/.24/ *'&$!646%, % #4$4(!;4 #'/'"*/.2 

'#$4(4)4667& (41'$!/%.67& #$%=6!1'. 5%-$%(67& $!*/46%@. G' *$!.646%, * 

#'*4.'" :/'/ .%( $!="6'346%0 #'=.')04/ =6!;%/4)+6' *'1$!/%/+ .$4"0 ()0 #'-

)2;46%0 6'.7& $!*/46%@. D$'"4 /'5', 1!1/2*7 64$4(1' * .'=$!*/'" %)% #'( (4@-

*/.%4" ($25%& '-*/'0/4)+*/. /4$0,/ *.'@ #$%.)41!/4)+67@ .%( %)% #$'*/' */!-

6'.0/*0 *)%?1'" -')+?%"% - . :/'" *)2;!4 /!134 #$%&'(%/ 6! #'"'E+ .454/!-

/%.6'4 $!="6'346%4 ;4$461'.!6%4". A 94)+, '"')'346%0 *$4=!,/ .4$&6%4 6!%-

-')44 *%)+674 #'-45% % 21'$460,/ %&.  7=$4.?%4, /' 4*/+ 64 *)%?1'" "')'-

(74, .4$&2?1% #'-45'. "6'5%& 1')'66'.%(67& 1!1/2*'. "'52/ *)23%/+ .4$&2-

?4;67"% ;4$461!"%. G'-45% 1!1/2*'. "'36' *$4=!/+ . ),-'" #'(&'(0E4" 

"4*/4 % $!=(4)%/+ 6! .4$&2?4;67@ % 64*1')+1' */4-)4.7& ;4$461'..  



5%+/38+ H$%$",)/+"3;: 

1. Q.$./*"02&' )+.!7.& &"+'*" 0 5.$("! $")&2.  

2. J)5"+'87,& &"+'*" 8!"$"06. -2)&( $2)&./(%.  

3. 3$( )$.8. -.$./*2 /2 $2)&./(( /.1(/7.1" 0"8/(*2.& $2/.02% 5"0.$:/")&'. 

Q&"#6 (8#.?2&' "52)/")&( 82A/(02/(%, 5"0.$:/")&' )$.82 /."#:"!(1" &7& 

?. 5$( )652&' &"+-./61 7A+.1 !+% !.8(/H.*@((, 2 5" 0"81"?/")&( .=. ( 

5"$"4*"061 5$.52$2&"1, )&(17+($7,=(1 *"$/."#$28"02/(.. N+% )$.8*( 

-.$./*"0 06#($2,& &.5+69 )7:"9 !./'. F"/.-/", .)+( /2!" )52)&( 82#"+.0-

4.. $2)&./(., 1"?/" ()5"+'8"02&' +,#". 0$.1%.  

4. K$.8 !.+2,& ")&$61 /"?"1 (+( #$(&0"9. P"+)&6. "!$.0.)/.04(. 5"#.A( 

*"+"//"0(!/6: *2*&7)"0 )/2-2+2 /2!5(+(02,&, 2 7?. 5"&"1 82*2/-(02,& 

)$.8 ) 5"1"=', /"?2. Q.$./*( *2*&7)"0 /2!" *"/7)""#$28/" 82")&$(&'.  

5. E)+( -.$./*"02/(. 5$(1./%+")' !+% )52)./(% 82#"+.04.A" $2)&./(%, /25$(-

1.$ 5$( 82A/(02/(( )&.#+% )/(87, /"? /7?/" 5")+. *2?!"A" )$.82 !.8(/H(-

@($"02&', 5"A$7?2% 0 )5($&. B.!' 5$( <&"1 5$(:"!(&)% !.+2&' /.)*"+'*" 

)$.8"0, /2-(/2% )/(87, -&"#6 !")&(-' 5"+/")&', 8!"$"0"9 &*2/(.  

6. 3"0.$:/")&' )$.82 !"+?/2 :"$"4" 5$")":/7&', &" .)&' 5"*$6&')% 82=(&-

/"9 5+./*"9 (*2++,)"1), ( &"+'*" 5")+. <&"A" 1"?/" )2?2&' -.$./"* 0 

)7#)&$2& !+% 7*"$././(%. 3"!)6:2/(. 1"?.& !+(&')% (0 820()(1")&( "& 

$281.$2 -.$./*2) "& /.)*"+'*(: !/.9 !" 1/"A(: /.!.+'. Q.1 )"-/.. 5"#.A, 

&.1 !"+'4. .A" /2!" 5"!)74(02&' 0 )7:"1 )0.&+"1 ( &.5+"1 1.)&., 82=(-

=2% "& %$*(: )"+/.-/6: +7-.9. 3"#.A(, *"&"$6. #6+( )$.82/6 ")./', (+( 

8(1"9, )2?2,& &"+'*" 0.)/"9.  

7. F$75/6. -.$./*( 5"!)74(02,& 0 0.$&(*2+'/"1 5"+"?./(( - <&" )5")"#)&-

07.& "#$28"02/(, *"$/.9 ( 5$.!"&0$2=2.& /.5$20(+'/69 ()*$(0+.//69 

$")&, *"&"$69 1"?.& 5$"(8"9&( 0 $.87+'&2&. 06&%A(02/(% 0.$:74*( * 

)0.&7 (%0+./(. H"&"&$"5(812). 3"!)74(02.16. -.$./*( 5"1.=2,& 5""!(-

/"-*. (+( 5" /.)*"+'*7 0 57)&"9 @0.&"-/69 A"$4"*.  

8. D. )+.!7.& &"$"5(&')% ) 5")2!*"9 -.$./*"0. Q.$./*(, ")"#.//" )"-/6: <*-

8.15+%$"0, 5")+. 5"!)74(02/(% 5"0.$:/")&/"A" )$.82 +7-4. 5"1.)&(&' !+% 

7*"$././(% /2 5"$()&69 )7#)&$2& (5.)"*, )1.)' 5.)*2 ( &"$H2, (81.+'-./-

/7, 5.187, !$"#+.//69 *($5(- (+( 5.$+(&). K7#)&$2&, #.!/69 5(&2&.+'/6-

1( 0.=.)&021(, )5")"#)&07.& "#$28"02/(, *"$/.9.  

9. 3")2?.//6. -.$./*( /2-(/2,& 5"+(02&' &"+'*" -.$.8 /.)*"+'*" /.!.+' 5")-

+. /2-2+2 *"$/."#$28"02/(%. 3$.?!.0$.1.//69 5"+(0 1"?.& 5$(0.)&( * 

82A/(02/(,.  

10. P.5+", ")"#.//" 5"-0.//"., )5")"#)&07.& "#$28"02/(, *"$/.9.  



5%3/3/,+ 

G$%.%.1! (!4/ .'="'36'*/+ ),-%/4), $!*?%$%/+, '-'5!/%/+ *.', 1'))419%,. 

G'$'@ '6! #$!1/%124/*0 % #' 64'-&'(%"'*/%. G$%.%.1! - :/' %*12**/.466'4 

*$!E%.!6%4 -)%=1'$'(*/.4667&, '/6'*0E%&*0 1 '(6'"2 *4"4@*/.2 $!*/46%@, 

1'5(! "')'(!0 ;!*/+ $!*/46%@ (#$%.'@) *'."4E!4/*0 * %"4,E%"% *'-*/.46674 

1'$6% #'(.'4".  

A#49%!)%*/7-*!('.'(7 . *.'%& &'=0@*/.!& ?%$'1' #')+=2,/*0 "4/'('" #$%.%-

.'1, ;/'-7 . 1'$'/1%@ *$'1 #')2;!/+ /'.!$62, #$'(219%,. F6 #$%"4604/*0 /!1-

34 ()0 '*'-' "1!#$%=67&" % "4()466' $!*/2E%& .%('., ;/' (!4/ .'="'36'*/+ 

12)+/%.%$'.!6%0 -')44 ?%$'1'5' *'$/%"46/! 1!1/2*'..   1!;4*/.4 #'(.'4. *)2-

3!/ -7*/$'$!*/2E%4 64/$4-'.!/4)+674 .%(7, 1'/'$74 #$% -)!5'#$%0/67& 2*)'-

.%0& )!,/ ('*/!/';6' #%/!/4)+67& .4E4*/. ()0 &'$'?45' $!=.%/%0 #$%.%/'5' 

$!*/46%0. G$%.%.1! *)23%/ /!134 ()0 $!="6'346%0 $4(1%& $!*/46%% %)% /!1%&, 

1'/'$74 . 6!?%& 1)%"!/%;4*1%& 2*)'.%0& #)'&' $!*/2/ 6! *.'%& 1'$60&. G$%-

.%.1! 64'-&'(%"! /!134 ()0 /!1 6!=7.!4"7& -4*&)'$'C%)+67& C'$" 1!1/2*'. 

(&!"494$42* A%)+.4*/$!, Chamaecereus silvestrii; !*/$'C%/2" =.4=(;!/7@, Astro-

phytum asterias; 9.4/67& C'$" 5%"6'1!)%9%2"!, Gymnocalycium), 1'/'$74 64 

"'52/ #%/!/+*0 *!"'*/'0/4)+6', ! 3%.2/ /')+1' =! *;4/ !**%"%)%$2,E45' #'(-

.'0. I/'/ .%( $!="6'346%0 $41'"46(24/*0 % ()0 5$4-46;!/7&, %)% 1$%*/!/67&, 

C'$" $!=)%;67& .%('. 1!1/2*'., #'*1')+12 6! *.'%& 1'$60& %& ?%$'1%4, 64$4(-

1' #$%3%"!,E%4*0 1 =4")4 */4-)% )451' =!56%.!,/ %)% #'.$43(!,/*0 .$4(%/4-

)0"%. D$'"4 /'5', 2 6%& 64$4(1' -7.!4/ '*)!-)46' 1'$64'-$!='.!6%4. G$%.%.1! 

#'=.')04/ *#!*/% $!*/46%4, #'.$43(466'4 $!=)%;67"% .64?6%"% C!1/'$!"%, 

%)% 4*)% 4"2 25$'3!4/ =!56%.!6%4. G$%.%/74 1!1/2*7 . =!.%*%"'*/% '/ *#49%!-

)+6' #'('-$!66'5' ()0 1!3('5' .%(! #'(.'0 "'52/ $!=.%.!/+*0 . 3-5 $!= -7*/-

$44, ;4" 6! *.'%& 1'$60&. F*'-466' &'$'?' $!*/2/ #$%.%/74 *40697. >!$0(2 * 

'-?%" 2)2;?46%4" $'*/! '#$4(4)46674 .%(7 . #$%.%/'" *'*/'06%% -7*/$44 

=!9.4/!,/ % '-%)+644 9.4/2/. >' * ($25'@ */'$'67, 641'/'$74 .%(7, . #$%$'(-

67& 2*)'.%0& '/)%;!,E%4*0 1'"#!1/67" 6%=1%" $'*/'", . #$%.%.14 %6'5(! 

/4$0,/ :/2 '*'-466'*/+ % '-$!=2,/ *)%?1'" 1$2#674 -4*C'$"46674 #'-45%. 

>236' */!$!/+*0 '-4*#4;%/+ *.'%" 1!1/2*!" /!1'@ 2&'(, ;/'-7 '6% &'$'?' $!=-

.%.!)%*+ 6! *'-*/.4667& 1'$60& % )%?+ . 1$!@6%& *)2;!0& #$%-45!/+ 1 #$%.%.-

1!".   94)'" #$%.%/74 1!1/2*7 .75)0(0/ "4644 4*/4*/.466' % 64 .*45(! #$4(-

*/!.)0,/ *'-'@ #$%.)41!/4)+6'4 =$4)%E4.  

5)'/)3 '8; 6%3/3/,3 ,+,#-()/ 

N'*)74 5$4-46;!/74 C'$"7 6'/'1!1/2*! W46%65&!2=! (Notocactus leninghausii), 

"!""%))0$%% (Mammillaria rhodantha), :*#'*/'! (Espostoa) % ($25%4 #$% &'$'-

?4" #%/!6%% $!=.%.!,/ "'E674 "5$4-6%", #':/'"2 /$4-2,/ '*'-466' *%)+67& 

% 2*/'@;%.7& #'(.'4.. O!1%"% #'(.'0"% *$4(% 1')'66'.%(67& 1!1/2*'. '-7;-

6' *)23!/ /$%&'94$42*7 T$%(34*! (Trichocereus bridgesii), 1$2#6'25')+67@ (O. 

macrogonus), G!;!6' (O. pachanoi), A#!&! (O. spachianus), 94$42*7 #4$2!6*1%@ 

(Cereus peruvianus), % U!"!1!$2 (A. jamacaru). O$%&'94$42* A#!&! - &'$'?%@ 



#'(.'@ ()0 *40694. .*4& .%('. 1!1/2*'.. D *'3!)46%,, #$% #$%.%.14 64*1')+1' 

"4?!4/ *%)+6'4 $!=.%/%4 1'),;41 ($'( O$%&'94$42* *4@;!* '/6'*%/*0 1 $'(2 

I&%6'#*%*). O' 34 "'36' *1!=!/+ % '- ';46+ !1/%.6' $!*/2E4" /$%&'94$42*4 

-4)4,?4" (O. candicans) % ' .%(!& :&%6'#*%*'.. >!$0(2 * *%)+67" $!=.%/%4" 

1'),;41 2 :/%& $!*/46%@ %"44/*0 4E4 64 ';46+ #$%0/6'4 *.'@*/.' (!.!/+ %= 

!$4') *%)+674 #'-45%. R/'-7 '5$!6%;%/+ '-$!='.!6%4 :/%& #'-45'., ;!*/+ apeo) 

"'36' '*/'$'36' 2(!)%/+. D$'"4 6!=.!667& .%('. #'(.'0"% "'52/ *)23%/+ % 

($25%4 1')'66'.%(674 1!1/2*7, 4*)% '6% ('*/!/';6' *';674 % 4*)% 2 6%& 64 

*)%?1'" 5)2-'1%4 $4-$!. X6'5(! 6! #'(.'4 #'*)4 #$%.%.1% '-$!=2,/*0 -'1'.74 

#'-45%, %& 6!(' '*/'$'36' *$4=!/+ (64 '/)!"7.!/+). V*)% %& '*/!.%/+ $!*/%, /' 

'*6'.6'@ #$%/'1 #%/!/4)+67& .4E4*/. -2(4/ ('*/!.!/+*0 %", ! 64 #$%.',, .4(+ 

'6 . 1!1'@-/' "4$4 0.)04/*0 ()0 $!*/46%0 1!1 -7 ;23(7" :)4"46/'". U'$'?%4 % 

(')5'3%.2?%4 #'(.'% - :$%'94$42*7 Y,*-4$! (Eriocereus jusbertii) % 8!$/%6! 

(V. martinii). >! .7*'1%& */4-)0& :/%& .%('. &'$'?' $!=.%.!,/*0 1$!*%.74 1$'-

67 ?),"-4$54$7, %)% "$'3(4*/.46*1'5' 1!1/2*!" (Schlumbergera}, % $%#*!)%-

('#*%*!, 1'/'$7@ . Q4$"!6%% 6!=7.!,/ 4E4 "#!*&!)+67" 1!1/2*'"" (Rhipsali-

dopsis). G'(&'(0/ ()0 6%& % /!1%4 #'(.'%, 1!1 '-)!(!,E%4 /'61%"% #'-45!"% 

*4#46%94$42*7: 1$2#6'9.4/1'.7@, %)% "1'$')4.! 6';%" (Selenicereus grandiflo-

rus), 1$7)!/'9.4/1'.7@ (S. pteranthus), 1'/'$7@ 6!=7.!,/ "#$%694**'@ 6';%", 

D26/! (S. kunthianus) % 1$,;1'.!/7@ (S. hamatus). F*'-466' *%)+6'$!*/2E%4 

)!=!,E%4 1!1/2*7 %= $'(! 5%)'94$42* (Hylocereus) *)23!/ ()0 #$%.%.1% ! '*6'-

.6'" -4*&)'$'C%))+67& 9.4/67& C'$" 5%"6'1!)%9%2"'. % &!"494$42*'., 6' 

:/' .#')64 6!(4367@ #'(.'@ % ()0 "6'5%& ($25%& .%('.. Q%)'94$42*7 ),-0/ 

/4#)' % $!.6'"4$62, .)!36'*/+. X= '#269%@ "'36' #$%"460/+: !2*/$'9%)%6(-

$'#269%% (Austrocylindropuntia} * /'61%" */4-)4" (#$4(#';/%/4)+644 ()0 #$%-

.%.1% /4C$'1!1/2*'., Tephrocactus} % #)'*1'*/4-4)+62, '#269%, %6(4@*12, 

*"'1'.6%92 (Opuntia ficus-indica), .'@)';62, (F. tomentosa), "'E62, (F. Robus-

ta), ! /!134 ($25%4 *';674, 64 *)%?1'" 1'),;%4 .%(7, N'('1!1/2* (Rhodocactus) 

% #4$4*1%0 (Pereskia) - "'E674, '/6'*%/4)+6' -4=$!=)%;674 1 $> #';.7, )451' 

#4$46'*0E%4 *)!-' E4)';6'@ *2-*/$!/ #'(.'% ()0 ?),"-4$54$ % $%#*!)%('#-

*%*'.. K)0 #$%.%1% % #'($!?%.!6%0 *40694. '*'-466' $41'"46(24/*0 #4$4*1%-

'#*%* (Pereskiopsis) - 1!1/2* * 64-')+?%"% )%*/+0"% % ';46+ /'61%"% #'-45!"%.  

*)C'+ 3 ,+, 6%3/3/+#:? 
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>!%-')44 -)!5'#$%0/6'4 .$4"0 ()0 #$%.%.1% - :/' 6!;!)' )4/!, .' .$4"0 '*6'.-

6'5' $'*/! 1!1/2*'.. K)0 #$'.4(46%0 #$%.%.1% )2;?4 .*45' .7-$!/+ /4#)7@ 

#!*"2$67@ (46+. O'5(! % 6';6!0 /4"#4$!/2$! -2(4/ -')44 -)!5'#$%0/6'@. V*)% 

(6% 3!$1%4 % *2&%4, #$%.%.!/+ )2;?4 . 2/$466%4 ;!*7.   :/' .$4"0 2 1!1/2*'. 

6!%-')44 !1/%.%=%$'.!67 .*4 3%=646674 #$'94**7. D!1 #'(.'@, /!1 % $!*/46%4, 

* 1'/'$'5' -4$2/ #$%.'@, (')367 -7/+ ". *'12". G':/'"2 =! 641'/'$'4 .$4"0 

#4$4( #$%.%.1'@ %& *)4(24/ #')%/+ .'('@ % *)!-7" $!*/.'$'" "%64$!)+67& 

2('-$46%@. G'(.'(0E%4 #$%.'% . *)2;!4 64'-&'(%"'*/% "'36' #')'3%/+ 6! 

64*1')+1' ;!*'. . /4#)'.!/2, .'(2. G'#7/1! #$%.%.!/+ *%)+6' *"'$E%.?%4*0 

;!*/% #'-45'. *'.4$?466' -4*#')4=6!. D' .$4"46% #$%.%.1% */4-)% 1!1/2*'. 



*6!$23% (')367 -7/+ *2&%"%. V*)% #$%.%.!,/ #' 64'-&'(%"'*/% - ;/'-7 *#!*-

/% #'5%-!,E%@ :1=4"#)0$ - /' /2/ 23 64 (' .7-'$! % *)4(24/ #'#7/!/+*0 #$'.4-

*/% #$%.%.12 . ),-'4 .$4"0 5'(!. R/'-7 -7/+ 5'/'.7" 1 /!1%" *)2;!0", 6236' 

.*45(! %"4/+ 64*1')+1% #'(.'4. (('*/!/';6' *';67&) . ),-'4 .$4"0 5'(!, ! ()0 

:/'5' 64 *'=(!.!/+ %" &')'(6'@ % *2&'@ =%"'.1%, ! (4$3!/+ . 64*1')+1' -')44 

/4#)'" "4*/4, '-4*#4;%. *2-*/$!/2 -')44 .)!367@ $43%". A!" #$'94** 

#$%.%.1% ('.')+6' #$'*/: 6!(' %"4/+ ';46+ '*/$7@ 6'3 * ('*/!/';6' -')+?%" 

% /'61%" )4=.%4". K)0 "!)46+1%& *$4='. %(4!)+67" -2(4/ )4=.%4 -$%/.7 ($!=2-

"44/*0, -4= 3%$'.'@ *"!=1%) G)!.67" (.%346%4" '/(4)0,/ .4$&6,, ;!*/+ 

#'(.'0 6! .7*'/4, 64'-&'(%"'4 ()0 #$%.%.1%. G$%.'@ /!134 5'$%='6/!)+67" 

*$4='" '/(4)0,/ '/ "!/4$%6*1'5' $!*/46%0.  

5%3/3/,+: 

1. K$.82,& 0.$:74*7 5"!0"%.  

2. C&!.+'/2% 0.$:74*2 1"?.& )+"?(&' -.$./*"1.  

3. 3"0.$:/")&' )$.82 7 5"!0"% !.+2,& )+.A*2 *"/7)""#$28/"9  

4. C)&"$"?/" "&!.+%,& 5$(0"9.  

5. F$2% 5$(0"% &2*?. )$.82,& /2 *"/7).  

6. 3.$.! 5$(0(0*"9 "#/"0+%,& 5"0.$:/")&( )$.8"0 5"!0"% ( 5$(0"%.  

7. 3" )&"$"/21 0)&20+%,& 0 8.1+, &"/*(. 52+"-*(.  

8. K 5"1"=', A$78(*"0 5$(!2,& 7)&"9-(0")&'  

 

G$% #$%.%.14 "(4/'1" %)% "')'(7& $!*/46%@ "'36' #'#$'-'.!/+ %= '(6'5' :1-

=4"#)0$! #')2;%/+ (.! #$%.'0, /' 4*/+ $!=(4)%/+ #$%.'@ 6!(.'4 #'#4$4;67" 

*$4='".  4$&6,, ;!*/+ #$%.%.!,/ 1!1 '-7;6', ! 6%36,, ;!*/+ *'."4E!,/ * 

#'(.'4" #'.4$&6'*/+, *$4=! (/' 4*/+ #$%.'@ '1!=7.!4/*0 #4$4.4$62/7" "..4$& 

6'5!"%"). O!1!0 #$%.%.1! ;!*/' (!4/ "6'5' 6'.7& #'-45'., 1'/'$74 #'*)4 /'5' 

1!1 '1$4#62/ % $!='.+,/*0 #$%5'(67 ()0 (!)+64@?45' $!="6'346%0. >! .'#$'*, 

6! 1!1'@ .7*'/4 '*2E4*/.)0/+ #$%.%.12, "'36' '/.4/%/+ #$'*/': *$4=7 6! #'(-

.'4 % #$%.'4 (')367 -7/+ /!", 5(4 /1!6% *';674, 64'($4.4*64.?%4, 6', * ($2-

5'@ */'$'67, % 64 *)%?1'" "')'(74. R4" .7?4 *(4)!6! #$%.%.1!, /4" )2;?4 

#$%.'@ *6!-3!4/*0 #'(.'4" .*4"% .4E4*/.!"%, 64'-&'(%"7"% ()0 $!=.%/%0. 

T4(674 &)'$'C%))'" %)% -4*&('$'C%))+674 C'$"7 1!1/2*'., 1'/'$74 64 "'52/ 

'*2E4*/.)0/+ C'/'*%6/4=, ! #')2;!,/ #%/!/4)+674 .4E4*/.! '/ #'(.'0, 64 

6236' #$%.%.!/+ *)%?1'" 6%=1'.  
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G$%.%.12 *40694. 1!1/2*'. 6! #4$4*1%'#*%* (4)!,/ ('.')+6' .7*'1' 

VE4 .7?4, 6! .7*'/4 15 *" % -')44, #$%.%.!,/ 1$%*/!/674 C'$"7, ;/'-7 :/% 

5$4-64.%(674 '-$!='.!6%0 "'5)% -4*#$4#0/*/.466' $!=.%.!/+*0  %(7 * 2()%-

64667"% #'-45!"%, 1!1 6!#$%"4$ !#'$'1!1/2* (Aporocactus). ! /!134 /!1%4, 

1'/'$74 "7 .7$!E%.!4" 1!1 ?/!"-'.74 (4$4.9! (?),"-4$54$!, $%#*!)%('#-

*%*), 6!(' /!134 #$%.%.!/+ ('*/!/';6' .7*'1'. A%)+6''#2?46674 '$4'94$42*7 

(Fr4'*4reus) % .%(7 $'(! :*#'*/'! (Espostoa) "'52/ $!=.%.!/+*0, -2(2;% #$%.%-

/7"% 6! -7*/$'$!*/2E%4 1')'66'.%(674 1!1/2*7 6! .7*'/4 '1')' 1 ", #$% :/'" 

#')2;!,/*0 #$41$!*674 (41'$!/%.674 .7*/!.';674 :1=4"#)0$7.  

 



- 6! .7*'/4 #$%"4$6' 15 *". X& 6236' -2(4/ 64 #'=34 ;4" ;4$4= 2 5'(! 

#4$4#$%.%/+ 6! ($25'@ #'(.'@ %)% #4$4.4*/% 6! *'-*/.46674 1'$6%.   ($25%& 

34 *)2;!0& #$%.%.12 )2;?4 (4)!/+ .'="'36' 6%34, ;/'-7 #'*)4 '(6'@-(.2& 

#4$4*!('1 . /4;46%4 64*1')+1%& )4/ #'(.'@ '1!=!)*0 #')6'*/+, . =4")4. >', 

1'64;6', .7*'/! #$%.%.1% - :/' .' "6'5'" (4)' .12*!, % 4*)% 64*1')+1' 

644*/4*/.4667@ .%( #$%.%/7& $!*/46%@ 64 -2(4/ .!* *"2E!/+, "'36' % 64 -$!/+ 

*)%?1'" 6%=1%4 #'(.'%. G$% #$%.%.14 "7 .*45(! *4$+4=6' $!6%" $!*/46%4. 

G':/'"2 64'-&'(%"' #'"6%/+ ' *'-),(46%% :)4"46/!$67& #$!.%) 5%5%467:  

• D"? /7?/" 0).A!2 )"!.$?2&' 0 -()&"&. ( 5")+. *2?!"A" )$.82 06&($2&' 

-()&"9 &$%5"-*"9.  

• 3")+. *"/&2*&2 ) 82#"+.04(1 $2)&./(.1 /"? )+.!7.& 5$"!.8(/H(@($"02&' 

)5($&"1.  

D$!0 #'(.'0 % #$%.'0 *)451! #'($4=!,/ 6! 1'62*, /!1 1!1 *';6!0 .'('=!#!*!,-

E!0 /1!6+ '-7;6' "(!4/ )4512, 2*!(12", *'1$!E!4/*0 . '-J4"4, /'5(! 1!1 * #)'/-

6'@ 12/%12)'@ :/'5' 64 #$'%*&'(%/. O!1%" '-$!='", #'.4$&6'*/+ *$4='. #'*)4 

"2*!(1%" '*/!64/*0 $'.6'@ % 64 -2(4/ .'562/'@, ;/' "'34/ #'.$4(%/+ 2*#4?6'@ 

#$%.%.14 (*". $%*.). K' /'5' 1!1 #'(*'&62/ *.43%4 #'.4$&6'*/% *$4='. - . #$'/%-

.6'" *)2;!4 6!(' -2(4/ '-6'.%/+ *$4= % *$4=!/+ /'612, #)!*/%612 4E4 $!= - 

#$%.'@ #'"4E!,/ 6! #'(.'@, *)451! #'.'$!;%.!0 45' 6! #'.4$&6'*/% *$4=!, ;/'-

-7 '6 6!?4) #$!.%)+6'4 "4*/' % -7) 2(!)46 *)'@ .'=(2&! "43(2 #'.4$&6'*/0-

"% *$4='.. K)0 2*#4?6'5' *$!*/!6%0 #$%.'@ (')346 *'#$%1!*!/+*0 * #'(.'4" 

.*4@ #'.4$&6'*/+, *$4=!.  

 !364@?4@ #$4(#'*7)1'@ -2(2E45' 2*#4?6'5' $'*/! 0.)04/*0 *.0=+ "43(2 

#$'.'(0E%"% #2;1!"% #$%.'0 % #'(.'0. K!)+64@?44 $!=.%/%4 #$%.'0 #'*)4(24/ 

/')+1' /'5(!, 1'5(! 45' #$'.'(0E%4 #2;1% *'."4*/0/*0 * #$'.'(0E%"% #2;1!"% 

#'(.'0.  

V*)% $!="4$7 #$%.'0 % #'(.'0 64 *'.#!(!,/, #$%.'@ #'"4?!,/ 64 #'*4$4(%64, 

! 64"6'5' *-'12, ;/'-7 '-4*#4;%/+ 45' *'#$%1'*6'.46%4 &'/0 -7 * 2;!*/1'" 

#$'.'(0E%& *'*2('., $!*#')'34667& . .%(4 1')+9!. G$%.'@ "'34/ -7/+ =6!;%-

/4)+6' "46+?4, 6' 6%1!1 64 -')+?4, ;4" #%/!,E%@ 45' #'(.'@.   %(4!)+6'" 

*)2;!4 '6% *'.#!(!,/ #' (%!"4/$2.  

  /4;46%4 10-14 (64@ #$%.'@ (')346 -7/+ 1$4#1' *.0=!6 * #'(.'4", :/' '-4*#4-

;%.!4/*0 )451%" %)% 2"4$4667" "4&!6%;4*1%" (!.)46%4". 8!)46+1%4 :1=4"#-

)0$7 1$4#0/*0 1 #'(.', * #'"'E+, #4$41$4E4667& $4=%6'.7& #')'*'1.  

 

V*)% .' .$4"0 :/'@ #$'94(2$7 #$%.'@ *#$23%6%/, .7*1';%/, 2#!(4/ 6! #') - 

.*, #$%.%.12 6!(' -2(4/ 6!;%6!/+ *6!;!)!, #$43(4 .*45' '-6'.%. *$4=7. T')+-

?%4 #$%.'% 21$4#)0,/ * #'"'E+, )46/, 6! 1'69!& 1'/'$7& #'(.4?%.!,/ 5$2-

=%1%. I/% )46/7 1$4*/''-$!=6' 6!1)!(7.!,/ 6! .4$&2?12 #$%.'0. R/'-7 %=-4-

3!/+ 6!$2?46%0 .*45' :/'5' 2*/$'@*/.!, .#)'/62, 1 $!*/46%,-#'(.', */!.0/ 

/'61%4 % #$';674 #!)';1%. G$% #$%.%.14 *40694., $!="4$7 1'/'$7& =!;!*/2, 

64 #$4.7?!,/ -2)!.';6'@ 5')'.1%, 5$2=, 1'64;6', 64 62346. 8'36' #$'*/' 

#')'3%/+ 6! #$%.'@ 2=12, #')'*12 */41)!, #'((4$3!. 44 * #'"'E+, :/%14/1%, 
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.'/162/'@ . 5'$?'1. V*)% *40649 #$%.%.!4/*0 6! #4$4*1%'#*%*, #$%.%.12 "'3-

6' #$%1$7/+ *.4$&2 */41)066'@ #$'-%$1'@. >!$0(2 * %*#7/!667"% #$'*/7"% 

"4/'(!"% #$%.%.1% #$%"460,/ % ($25%4, 6!#$%"4$ .$!*E4# % .#$%1)!(. F-! 

*#'*'-! *)23!/ ()0 $!="6'346%0 1!1/2*'. * /'61%"% #)'*1%"% ;)46%1!"%, 

/!1%& 1!1 E),"-4$54$! (Schlumbergera} % $%#*!)%('#*%* (Rhipsalidopsis), %)% * 

/'61%"% #'-45!"%, 1!1 !#'$'1!1/2* (Aporocactus) % .%)+1'1*%0 (Wilcoxia). G$% 

#$%.%.14 .$!*E4# 6! #'(5'/'.)466'" #'(.'4 *' *$4=!66'@ .4$&2?1'@ (4)!,/ 

*.4$&2 E4)4'- $!=67@ $!=$4=, . 1'/'$7@ .*/!.)0,/ *$4=!667@ "6! 1)%6" #)'*-

1%@ %)% '1$25)7@ #$%.'@. R/'-7 '-4*#4;%/+ 6236'4 (!.)46%4 % 1$4#12, *.0=+, 

E4)+ (')36! -7/+ 64"6'5' 234, ;4" /')E%6! #'(.'0. G$%.'@ % #'(.'@ *1$4#)0-

,/, #$'1!)7.!0 %& '(6'@ %)% (.2"0 %5')1!"% '/ 1!1'5'-)%-' 1$2#6'5' 1!1/2*!. 

>!(436' /!134 1$4#)46%4 * #'"'E+, )46/7 %= *%6/4/%;4*1'5' "!/4$%!)!. M.4-

@674 %5')1% % -2)!.1% ()0 1$4#)46%0 64 5'(0/*0. G$%.%.1! .#$%1)!( '*2E4*/.-

)04/*0 * #'"'E+, 1'*7& *$4='. - 6! #'(.'4 % *''/.4/*/.466' 6! #'-454 #$%.'0. 

A$4= (')346 -7/+ *%)+6' 1'*7" % #$'&'(%/+ ;4$4= *4$4(%62 */4-)0, 5(4 .%(6' 

1')+9' #$'.'(0E%& #2;1'.. G$%.'@ #$%1$4#)0,/ /!134 * #'"'E+, 1!1/2*'.'@ 

1'),;1%. >4'-&'(%"' '-$!/%/+ .6%"!6%4 6! /', ;/' #'-45% #$%.'0 (')367 

-7/+ .7=$4.?%"%, 6' 64 *)%?1'" */!$7"%. A$!*/!6%4 /1!64@ #$%.%/7& 1!1/2-

*'. %)% #$'%*&'(%/ ';46+ -7*/$'. %)% .''-E4 64 #$'%*&'(%/. G'(.'@ % #$%.'@ 

6!&'(0/*0 . *!"'" /4*6'" *'#$%1'*6'.46%%. >' .*4 34 1$4#1'4 *$!E%.!6%4 - 

:/' #$'94** $!=.%/%0 /1!64@, % 64)+=0 $!6+?4 .$4"46% /$'5!/+ $21!"% % #$'.4-

$0/+, 2*#4?6' )% #$'?)! #$%.%.1!. O')+1' ;4$4= 64*1')+1' 64(4)+ */!64/ 0*6', 

2*#4&'" %)% 642(!;4@ =!1'6;%)%*+ .!?% 2*%)%0.  

P# H$C) =+/3(3# -(6$@ 6%3/3/,3? 

G$%.%.1! 1!1/2*'. -2(4/ 2*#4?6'@, 4*)% *'-),(!/+ '#$4(4)46674 #$!.%)! % 

$41'"46(!9%% '/6'*%/4)+6' *'*/'06%0 #'(.'0 % #$%.'0, ! /!134 "4/'('. '*2E4-

*/.)46%0 :/'@ "'#4$!9%%" % (!)+64@?45' 2&'(! =! $!*/46%0"%. F*6'.674 %= 

:/%& #$!.%) #$%.'(0/*0 6%34,  

 

• R!"$"06., )(+'/6., /2:"!%=(.)% 0 )&2!(( $")&2 5"!0"( ( 5$(0"(.  

• 3$20(+'/" 06#$2//". 0$.1%.  

• P=2&.+'/" 5"!A"&"0+.//"., "#"$7!"02//". 0).1( /."#:"!(161( 0)5"1"A2-

&.+'/61( 12&.$(2+21( $2#"-.. 1.)&", 82=(=.//". "& 0.&$2 ( )*0"8/%*"0.  

•  1./(. ( 2**7$2&/")&' 5$( 5$"0.!./(( "5.$2@((.  

• 3$20(+'/69 5")+.!7,=(9 7:"!.  
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 !36', ;/'-7 6! #'.4$&6'*/% *$4='. 64 #'#!(!)' 6% 1!#)% .'(7 #'1! '6% #')-

6'*/+, 64 *$!*/2/*0. X6!;4 .'=6%164/ '#!*6'*/+ =!56%.!6%0! F*'-'5' .6%"!6%0 

/$4-24/ #')%., /!1 1!1, $!=2"44/*0, $!*/46%0 #'*)4 #$%.%.1% 64'-&'(%"' *6!--

3!/+ .'('@ % #%/!/4)+67"% .4E4*/.!"%. X .''-E4 %" (')367 -7/+ #$4('*/!.-

)467 .*4 64'-&'(%"74 2*)'.%0 ()0 $'*/!, . ;!*/6'*/% /4#)' % .7*'1!0 .)!3-

6'*/+ .'=(2&!. *4 #$%*#'*'-)46%0 * #'"'E+, 1'/'$7& 1$4#0/*0 #$%.'%, 6236' 

'*/'$'36' *60/+ ;4$4= 10 (64@.  
 



Q63M3#".$ ,+,#-(. 

 

O)'3"+ 3 )7%+= F3="3 

A #'60/%4" 1!1/2*7 "7 '-7;6' *.0=7.!4" #$4(*/!.)46%4 ' $!*/46%0&, '-%/!,-

E%& . :1*/$4"!)+67& 2*)'.%0& *2E4*/.'.!6%0 - =!*2?)%.7& '-)!*/0& * *%)+67-

"% .4/$!"%. >' *2E4*/.24/ 64*1')+1' *'/46 .%('. 1!1/2*'., 1'/'$74, 6!'-'$'/, 

'-%/!,/ . /$'#%;4*1%& .)!367& )4*!& L36'@ % S46/$!)+6'@ B"4$%1%, 5(4 '6% 

#'*4)0,/*0 ."4*/4 * ($25%"% :#%C%/!"% ? '$&%(40"%, -$'"4)%4.7"% % #!#'$'-

/6%1!"% - 6! */.')!& % .4/.0& (4$4.+4.. I/% $!*/46%0 64)+=0 6!=.!/+ #!$!=%/!-

"%, 1!1 %& ;!*/' '?%-';6' %"462,/. A.'%"% 1'$60"% '6% )%?+ #$%1$4#)0,/*0 

1 5$2-'@ 1'$4, '#)4/!0 44 52*/'@ *4/+,, ;/'-7 %=.)4;+ .'="'36' -')+?4 .)!5% % 

#%/!/4)+67& .4E4*/. %= 64-')+?%& *1'#)46%@ '$5!6%;4*1%& '*/!/1'. - #4$4-

#$4.?4@ )%*/.7, :1*1$4"46/'. 3%.'/67&, =!(4$3%.!,E%&*0 . 44 /$4E%6!&. 

P(4*+, . 1$'6!& (4$4.+4., '6% #')2;!,/ 64'-&'(%"74 ()0 3%=6% &'$'?44 '*.4-

E46%4 % #'*/'0667@ #$%/'1 *.4345' .'=(2&!. >41'/'$74 %= 6%&, /!1%4 1!1 #')-

=2;%4 % )!=!,E%4 1!1/2*7 %= $'('. A4)46%94$42* % Q%)'94$42*, 21'$460,/*0 . 

#';.4, 6' =!/4" * #'"'E+, "6'5';%*)4667& .'=(2?67& 1'$64@ .*1!$!-1%.!,/-

*0 ;2/+ )% 64 (' *!"7& .4$&2?41 .7*';4667& )4*67& .4)%1!6'.. A/')+ *%)+-

67@, #';/% 64'5$!6%;4667@, $'*/ '-2*)'.)46 /4", ;/' .'=(2?674 1'$6% 64 

/')+1' 2(4$3%.!,/ $!*/46%4 6! '#'$4, 6' % *)23!/ ()0 2*.'46%0 .'(7 % #%/!/4-

)+67& .4E4*/.. I/% *%)+6' $!*&'(2,E%4 #%/!/4)+674 .4E4*/.! .%(7 (!,/ *!-

"74 -')+?%4 9.4/1% %= .*4& #$4(*/!.%/4)4@ 1!1/2*'.7&. X& 9.4/1% "'52/ ('*-

/%5!/+ . #'#4$4;6%14 (' 20-25 *" 2 *4)46%%4$42*'. (1 6%" '/6'*0/*0 =6!"46%-

/74 A+%3A+ ")H3 - Selenicereus grandiflorus % "#$%694**! 6';%" - S. pteranthus) % 

(' 30 *" 2 5%)'94$42*! .')6%*/'5' {Hylocereus und!tus). D!3(7@ 9.4/'1 $!*1$7-

.!4/*0 /')+1' 6! '(62 6';+, 6' 4345'(6' $!*/46%0 '-$!=2,/ */')+1' -2/'6'., 

;/' .$4"0 9.4/46%0 "'34/ $!*/062/+*0 6! "6'5%4 64(4)%. >' 64 /')+1' 6! (4$4-

.+0& .*/$4;!,/*0 :#%C%/7: 64$4(1' '6% $!*/2/ . $!*E4)%6!& *1!) 6! 64-')+-

?%& *1'#)46%0& 52"2*!. H*)'.%0 3%=6% =(4*+ *&'(674: *2-*/$!/, . 1'/'$'" 

3%.2/ $!*/46%0, #'*/'066' %"44/ 6%=1%@ #'1!=!/4)+ $>, &'$'?' #$'.4/$%.!-

4/*0. T)!5'(!$0 ;!*/7" '*!(1!" $!*/46%0 #')2;!,/ ('*/!/';6' .)!5%, 6' .$4(-

6'@ *7$'*/% 6%1'5(! 64 -7.!4/: %=)%?600 .')! -7*/$' */41!4/.  

O+(#$"3;, %$,)1$"'-$1.$ '8; 8!73#$8$D 
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A$4(% :#%C%/67& 1!1/2*'. 4*/+ 64"!)' %6/4$4*67& $!*/46%@, #'(&'(0E%& ()0 

1'))419%@ 9.4/'.'('.-),-%/4)4@. D 6!%-')44 #'#2)0$67" '/6'*0/*0 #$'%*&'-

(0E%@ %= T$!=%)%% "%)F'$(#/$"(,3D ,+,#-(" (. N'**%% %=.4*/46 #'( %"46!"% 

"(41!-$%*/" % ".!$.!$%6 9.4/".), ?),"-4$54$! (Schlumberg45!), ! /!134 /!1 6!-

=7.!4"7@ "6+(@+8:".D ,+,#-(" - $%#*!)%('#*%* (Rhipsalidopsis), '/ 1'/'$7& 

-7)% .7.4(467 "6'5';%*)46674 5%-$%(7.   $4=2)+/!/4 642*/!66'5' /$2(! 

*4)419%'64$'. #')2;46 ?%$'1%@ !**'$/%"46/ 1$2#6'9.4/1'.7&, *!"7& $!=)%;-

67& '//461'., :#%C%)),"'. (Epiphyllum) % 5%-$%(67& 6'#!)+1*'&%@ (Nopalxo-

chia). K)0 ),-%/4)4@ "'36' $41'"46('.!/+, 1$'"4 /'5', 
 



54)%'94$42* (Heliocereus), $!=)%;674 .%(7 )%*/'.%(67& 1!1/2*'. - ;+0#!*%, 

(Chiapasia) % (%='1!1/2* (Disocactus), ! /!134 $%#*!)%* (Rhipsalis), )4#%*"%2" 

(Lepismium) % &!/%'$2, %)% ,)%+88)/.D ,+,#-( (Hatiora).  

Q63M3#. 3 -@)' =+ "313 

G$'%*&'3(46%4 % '-$!= 3%=6% :#%C%/67& 1!1/2*'. /$4-2,/ '*'-7& #$!.%) 

2&'(!, 1'/'$74 .' "6'5'" '/)%;!,/*0 '/ 2&'(! =! *2112)46/67"% .%(!"% 1!1/2-

*'.. D!1 '-%/!/4)% .)!367& /$'#%;4*1%& )4*'. :#%C%/7 ),-0/ /4#)' % $!.6'-

"4$62, .)!36'*/+. Z.6' .7$!34667& ()%/4)+67& #4$%'('. =!*2&% '6%, 1'64;-

6', 64 =6!,/, % #':/'"2 .' .$4"0 $'*/! ('.')+6' ;2.*/.%/4)+67 1 #4$4*7&!6%,. 

O4"#4$!/2$! (!34 .' .$4"0 #4$%'(! #'1'0 64 (')36! '#2*1!/+*0 6%34 12° A 

(%*1),;46%4 *'*/!.)0,/ 5%-$%(674 :#%C%)),"7). I#%C%/7 ),-0/ .7*'12, 

.)!36'*/+ .'=(2&!, 1'/'$!0 ('*/%5!4/*0 ;!*/7" '#$7*1%.!6%4" (* /'61%" $!*-

#7)46%4") /4#)'@ "051'@ .'('@. P!*/'@6'5' .'=(2&! *)4(24/ %=-45!/+, #'*1')+-

12 %& 4*/4*/.46674 "4*/''-%/!6%0 - 1$'67 (4$4.+4. - '-7;6' &'$'?' #$'.4/$%-

.!,/*0. W%?46674 #$%/'1! *.4345' .'=(2&! $!*/46%0 */!6'.0/*0 )451'@ ('-7-

;4@ -')4=64@: '*'-466' *4$+4=62, '#!*6'*/+ #$4(*/!.)0,/ 5$%-1'.74 =!-')4.!-

6%0. I#%C%/67" 1!1/2*!" 6236! )451!0 =!?%/! '/ #$0"7& *')64;67& )2;4@.   

/4#)'4 .$4"0 5'(! #$4(#';/%/4)+6' #'('-$!/+ ()0 6%& #')2/46%*/'4 "4*/' 6! 

*.434" .'=(2&4. A2-*/$!/ ()0 %& 12)+/2$7 (')346 -7/+ #'$%*/7", -'5!/7" 

52"2*'", *)451! 1%*)7". >!%-')44 -)!5'#$%0/67@ #'1!=!/4)+ $> 5,0-6,0. >4@/-

$!)+67@ #'1!=!/4)+ '1')' 7 ()0 "6'5%& $!*/46%@ 234 "'34/ =6!"46'.!/+ 6!;!-

)' 5%-4)%. W%*/'.!0 % &.'@6!0 =4")0, ! /!134 /'$C % -')'/67@ "'& *C!562" - 

.!364@?%4 *'*/!.674 ;!*/% *2-*/$!/!. 8'36' %*#')+='.!/+ /'$C06'@ *2-*/$!/, 

1 1'/'$'"2 ()0 )2;?4@ #$'6%9!4"'*/% #$%"4?%.!,/ 1.!$94.7@ #4*'1, #4$)%/, 

)!.!)%/, .4$"%12)%/. Q%-$%(67" :#%C%)),"!" (!,/ 64*1')+1' -')44 /034)2, 

*"4*+ * 64-')+?'@ #$%"4*+, (4$6'.'@ =4")% % $7&)'@ 5)%67. I#%C%/7 '/=7.-

;%.7 6! $452)0$674 #'(1'$"1% "%64$!)+67" 2('-$46%4" *)!-'@ 1'6946/$!-

9%%. A'(4$3!6%4 !='/%*/7& .4E4*/. . #'(1'$"1!& (')36' -7/+ 64*1')+1' .7-

?4, ;4" ()0 .7*'1'-*2112)46/67& .%('. 1!1/2*'.. F;46+ #')4=67 ()0 6%& '$5!-

6%;4*1%4 2('-$46%0 - $'5'.!0 */$231! ("'36' #$%"4?!/+ . *2-*/$!/), 1'*/06!0 

"21!, 52!6' % ($25%4 '$5!6%;4*1%4 .4E4*/.!. I#%C%/674 1!1/2*7 &'$'?' $!*-

/2/ 6! 5%($'12)+/2$4 . '#/%"!)+67& 2*)'.%0& *6!-346%0 .'('@ % 

#%/!/4)+67"% .4E4*/.!"%.  

O+=1")F$"3$ 3 /.%+?3/+"3$ 

N!="6'3!/+ "6'5%4 :#%C%/674 1!1/2*7 #$'E4 .*45' ;4$461!"%. >' % *4"466'4 

$!="6'346%4 64 #$4(*/!.)04/ #$'-)4". >! ;4$461% "'36' -$!/+ .4$&2?1% #'-4-

5'. %)% ($25%4 ;!*/% */4-)4@. S46674 *'$/! )%*/'.%(67& 1!1/2*'. "'36' * 2*-

#4&'" $!="6'3%/+, 4*)% .7$'*?%@ #'-45 $!=$4=!/+ 6! 12*';1% 4-6 *" % #'*/!-

.%/+ 6! 21'$4646%4. G'.4$&6'*/+ *$4=! 64'-&'(%"' #$%#2($%/+ #'$'?1'" 25)0. 

>4#)'&' %*#')+='.!/+ 1!1%4-)%-' .4E4*/.!, */%"2)%$2,E%4 1'$64'-$!='.!6%4. 

G'*)4 64*1')+1%& (64@ #'( * 2?% .!66 0 ;4$461% #'"4?!,/ . *2-*/$!/ ()0 21'-

$4646%0. D'$6% '-$!=2,/*0 ('.')+6' -7*/$', '*'-466' . 64#'(.%36'" *#4$/'" 
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.'=(2&4. R4$461% :#%C%)),"! "'36' 21'$460/+ /!134 . ;%*/'@ .'(4, #$%;4" 

#'5$23!/+ %& *)4(24/ 645)2-'1', 6! 1-2 *". N!="6'3!/+ #$%.%.1'@ "'36' 

?),"-4$54$7 % $%#*!)%('#*%*7.  

O+=1$?$"3$ 963M3#)/ 

K)0 12)+/2$7 :#%C%/'. ';46+ &'$'?% /!1 6!=7.!4"74 1'$=%61% ()0 '$&%(4@. 

F6% -7.!,/ $!=)%;6'5' $!="4$!, %= $!=6'5' "!/4$%!)! - (4$4.! %)% #)!*/%1!. 

W,-%/4)% * 2"4)7"% $21!"% *!"% "'52/ %=5'/'.%/+ 64&%/$74 #'(.4*674 2*/$'-

@*/.!. R/'-7 *2-*/$!/ 64 .7*7#!)*0 "43(2 #)!61!"%, E4)% #$'1)!(7.!,/ 5$2-

-'.')'16%*/7" "!/4$%!)'" %)% "&'" *C!562"'", )%-' =!#')60,/ :/%"% "!/4-

$%!)!"% *!"2 1'$=%612. W!=!,E%4 $!*/46%0 .7$!E%.!,/ 6! ?#!)4$!& 2 */461% 

%)% 6! */.')!& ()0 :#%C%/'. (":#%C%/67& (4$4.+0&"). W2;?4 .*45' '6% $!=.%.!-

,/*0, -2(2;% .7*!3467 *.'-'(6' . '$!634$44 %)% =%"64" *!(2. U'$'?44 #%/!-

6%4 #$%.4(4/ 1 '-%)+6'"2 9.4/46%,.  

Q63M3#")$ '$%$/) 

O!", 5(4 4*/+ ('*/!/';6' "4*/!, "'36' *''$2(%/+ *#49%!)+6'4 (4$4.' ()0 #'*!-

(1% 6! 64" :#%C%/'., #' 1'/'$'"2 /!134 "'52/ .=-%$!/+*0 % )!=!,E%4 .%)7. 

V5' "'36' 21$!*%/+ :#%C%/!"% %= ($25%& *4"4@*/., 6!#$%"4$ -$'"4)%4.7"% 

(/%))!6(*%0"%) % '$&%(40"%. W2;?4 .*45' #'(&'(0/ ()0 :/'@ 94)% */.')7 -4)'@ 

!1!9%% ($'-%6%%). F6% ';46+ #$';67, 1$!*%.' .4/.0/*0, 1'$! %& /!134 ('*/!/'-

;6' (41'$!/%.6! % 2('-6! ()0 #'*!(1% :#%C%/'.: 1 64@ )451' #$%1$4#)0,/*0 

1'$6%, '6! &'$'?' (4$3%/ .)!52. G$'E4 .*45' 6!;!/+ * 12*1! 1'$7 #$'-1'.'5' 

(2-!. K)0 #$%1$4#)46%0 $!*/46%@ "'34/ *)23%/+ /'61!0 "4(6!0 #$'.')'1! %(% 

(!34 2=1%4 )46/';1% 1!#$'6! %)% #4$)'6! ("'36' $!=$4=!/+ */!$74 ;2)1%). D'$-

6% :#%C%/'. '-1)!(7.!,/ $7&)7" *2-*/$!/'" (*C!562"'", )%*/'.'@ #4$4#$4.-

?4@ =4")4@, 1'$60"% '*"26(7 % ($25%& #!#'$'/6%1'. %)% .')'16%*/7" /'$-

C'"), % .*4 :/' #$%1$4#)0,/ 1 12*12 1'$7. D2)+/2$! :#%C%/67& 1!1/2*'. .7&'-

(%/ =! '-7;674 $!"1% 2&'(! =! *2112)46/!"%. X& (!34, #'3!)2@, /$2(6' 6!=.!/+ 

*2112)46/!"%. I/' )451%4 . 12)+/2$4, '/=7.;%.74 6! .6%"!/4)+67@ 2&'( *'=(!-

6%0, 1'/'$74 )2;?4 $!*/2/ 2 /4& ),-%/4)4@, 1/' "'34/ #$4('*/!.%/+ %" -')+?4 

*.'-'(6'5' "4*/!. G$% #$!.%)+6'" #'(-'$4 .%('. "'36' 94)7@ 5'( ),-'.!/+*0 

*.'4'-$!=6'@ 1$!*'/'@ :/%& '&'/6' 9.4/2E%& $!*/46%@.  
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J+ ),"$ / ,)1"+#$ 

A2112)46/674 $!*/46%0 6!*/')+1' $!=6''-$!=67, *$4(% 6%& 4*/+ /!1 "6'5' "4)-

1%& .%('., 6%1'5(! 64 .7$!*/!,E%& (' 1$2#67& $!="4$'., ;/' '6% .#')64 "'52/ 

('.')+*/.'.!/+*0 /4" '5$!6%;4667" #$'*/$!6*/.'", 1'/'$'4 %" #$4('*/!.)04/-

*0 6! 64-')+?'@ #)'E!(% '16! . 3%)'@ 1'"6!/4. G$% #$!.%)+6'" #'(-'$4 .%-

('. (!34 =(4*+ "'36' 2*#4?6' .7$!E%.!/+ 6!*/'0E2, %& 1'))419%,.  7*'1!0 

#'/$4-6'*/+ . *.4/4 2 -')+?%6*/.! 1!1/2*'. =!*/!.)04/ . #4$.2, ';4$4(+ '*/!-

6'.%/+*0 6! '16!& ,36'@, ,5'-.'*/';6'@ % ,5'-=!#!(6'@ */'$'6.   /' .$4"0 

1!1 -')+?'4 ;%*)' ($25%& 1'"6!/67& $!*/46%@ */$!(!4/ '/ #$0"7& *')64;67& 

)2;4@ % #':/'"2 6! ()%/4)+6'4 .$4"0 623(!4/*0 . #$%/4646%%, -')+?%6*/.' 

*2112)46/'. ;2.*/.2,/ *4-0 =(4*+ #$41$!*6'. K)0 .'*/';67& % =!#!(67& '1'6 

/!134 "'36' #'('-$!/+ %6/4$4*674 .%(7, 1'/'$74 ('.')+*/.2,/*0 "46+?%" 

1')%;4*/.'" *.4/!. I/' :#%C%/674 1!1/2*7. F16!, 6!#$!.)46674 6! *4.4$, 64-

#$%5'(67 ()0 ()%/4)+6'5' .7$!E%.!6%0 1!1/2*'.. W2;?4 .*45' $!*/46%0 ;2.*/-

.2,/ *4-0, 4*)% '6% 64 .7*/!.)467 #''(%6';14 . "!)46+1%& 5'$?1!&, ! *5$2##%-

$'.!67 . (4$4.066'" %)% #)!*/%1'.'" 0E%14 12(! %& #'5$23!,/ ."4*/4 * 5'$?-

1!"% .' .)!5'4"1%@ *2-*/$!/. I/' =!E%E!4/ %& '/ '#!*6'*/% *%)+6'5' #4$4*7-

&!6%0 =4")06'5' 1'"!. Q'$?1% 34)!/4)+6' #'5$2=%/+ . *2-*/$!/ #' *!"7@ 1$!@, 

:/' .75)0(%/ -')44 1$!*%.'. O!1!0 $!**/!6'.1! '-)45;!4/ 2&'(, . ;!*/6'*/% #'-

)%., -64 6236' #')%.!/+ 1!3(7@ '/(4)+67@ :1=4"#)0$. H $!*/46%@, *5$2##%$'-

.!667& ."4*/4, 6!-),(!4/*0 -')44 $!.6'"4$67@ $'*/, '(6!1' .'=6%1!4/ '#!*-

6'*/+ 2564/46%0 "!)46+1%& .%('. *.'%"% -')44 "'E67"% *'*4(0"%.   $4=2)+/!-

/4 %& $!=.%/%4 1!1 -7 #'(!.)04/*0.   :/'" *)2;!4 6!(' #$'*/' #'(2"!/+ 6!( 

#'(&'(0E%" .7-'$'" $!*/46%@.   *)2;!4 64'-&'(%"'*/% "'36' .762/+ /' %)% 

%6'4 $!*/46%4 % #4$4"4*/%/+ 45' - #$% 12)+/%.%$'.!6%% . 5'$?1!& '*2E4*/.%/+ 

:/' *'.*4" 64/$2(6'. ZE%1 =!#')60,/ '-7;67" *2-*/$!/'" ()0 1!1/2*'., %)% 

34 -4$2/ ;%*/2, %="4)+;4662, #4"=2, )!.!)%/ %)% %& *"4*+, K$25'@ #4$*#41-

/%.67@ "4/'( *'(4$3!6%0 $!*/46%@ - 5%($'12)+/2$! (#'($'-644 *". "Q%($'12)+-

/2$!). N!*/46%0, 1'/'$7" /$4-24/*0 &')'(6!0 % *2&!0 =%"'.1!, 6! '164 . /4#)'@ 

3%)'@ 1'"6!/4 #';/% 6%1'5(! 64 9.4/2/. I/', 1'64;6', -')+?'@ "%62*, 6', * 

($25'@ */'$'67, "6'5%4 %= :/%& $!*/46%@ /!1 1$!*%.7 % -4= 9.4/'., ;/' "'52/ 

.4*+ 5'( $!('.!/+ *.'%& .)!(4)+94.. N!*/46%0, =%"2,E%4 . /4#)4, 6236' #$%"4-

$6' $!= . 10 (64@ #')%.!/+ /!1, ;/'-7 %& 1'$6% 64 *)%?1'" #4$4*7&!)%. X6'5(! 

'16' *)23%/ )%?+ ()0 =%"'.1% $!*/46%@, 1'/'$74 . /4#)'4 .$4"0 5'(! 6!&'(%-

)%*+ 6! -!)1'64, . *!(2 %)% #!$6%14.   :/'" *)2;!4 :1*#'=%9%0 '16! "4644 .!3-

6!, ;4" /4"#4$!/2$674 2*)'.%0: 5)!.6'4 ()0 :/%& .%('. - &')'(6'4 *'(4$3!6%4. 

G'*1')+12 .' .$4"0 &')'(6'@ =%"'.1% #')%. #';/% 64 /$4-24/*0, 5'$?1% "'52/ 

*/'0/+ *.'-'(6', -4= #'5$2346%0 . *2-*/$!/.  



2 6+%"3,$ 

G!$6%1 . *!(2 #$4('*/!.)04/ $!*/46%0" -)!5'#$%0/674 2*)'.%0 ()0 $'*/!: '6% 

6!&'(0/*0 #'( =!E%/'@ */41)!, #')2;!,/ "6'5' *.4/! % "'52/ ('*/!/';6' #$'.4-

/$%.!/+*0. N!"7 (')367 -4= /$2(! #'(6%"!/+*0, ;/'-7 $!*/46%0 -4*#$4#0/*/.4-

66' #')2;!)% #')4=62, ()0 6%& .)!52 - /4#)7@ )4/6%@ ('3(+ %)% 6';62, $'*2. 

A2E4*/.2,/ #!$6%1% #$'*/74 % (.2*1!/674. A')64;67@ *.4/ -2(4/ %*#')+='.!-

/+*0 6!%)2;?%" '-$!='", 4*)% #$'*/74 ('(6'*1!/674) #!$6%1% $!*#')'3%/+ . 

6!#$!.)46%% .'*/'1 - =!#!(, ! (.2*1!/674 . 6!#$!.)46%% *4.4$ - ,5. G!$6%1% 

$!*#')!5!,/ . *.4/)7& *')64;67& "4*/!& *!)!. >!$0(2 *' */!$7"%, %*#7/!667-

"% "'(4)0"% #!$6%1'., *4@;!* #'0.)0,/*0 ($25%4, #$4(6!=6!;46674 *#49%!)+-

6' ()0 *!('.'('.-),-%/4)4@. F6% $!**;%/!67 6! 64-')+?%4 #)'E!(%, %=5'/'.-

)0,/*0 . '*6'.6'" %= #)!*/%1! %)% )451%& "4/!))'.. G$% 64'-&'(%"'*/% #!$-

6%1% =!/460,/*0 * #'"'E+, #$%/46';67& "!/'.. P!/4646%4 #$%"460,/ /')+1' . 

*')64;674 (6% . #')(46+ % #'/'" 2-%$!,/. K)%/4)+6'4 #$%/4646%4 #$%.'(%/ 1 

6434)!/4)+6'"2 .7/05%.!6%, 1!1/2*'.. N452)0$6'4 #$'.4/$%.!6%4 % #$%/464-

6%4 #!$6%1'. "'34/ */!/+ #$'-)4"'@, 4*)% 64/ 6%1'5', 1/' -7 *)4(%) =! :/%" . 

/4;46%4 (60. A.'4.$4"466'4 #$'.4/$%.!6%4 $!6' 2/$'" )2;?4, ;4" 3!$1%@ *#4-

$/7@ .'=(2&. K)0 '#7/67& ),-%/4)4@ $41'"46(2,/*0 !./'"!/%;4*1%4 #!$6%1'-

.74 $!"7, 1'/'$74 #'=.')0,/ #$'.4/$%.!/+ #!$6%1% % $452)%$'.!/+ . 6%& /4"-

#4$!/2$2 * #'"'E+, "!*)06'5' /4$"'*/!/!. X& "'36' #$%"460/+ % . 64-')+?%& 

),-%/4)+*1%& /4#)%9!&. G!$6%1% "'36' %*#')+='.!/+ /')+1' * .4*67 (' '*46%. 

F-'$2(20 %& *''/.4/*/.2,E%" '/'#)46%4", "'36' 2()%6%/+ *$'1 #$4-7.!6%0 . 

6%& 1!1/2*'. (' *!"'@ #'=(64@ '*46%. F;46+ .!36! /!134 #$'-)4"! /4"#4$!/2-

$7 #';.7. K)0 '/'#)46%0 #';.7 *)23%/ *#%$!)+, #'(1),;466!0 1 /$!6*C'$"!-

/'$2 6! 24 , %)% *#49%!)+67@ #)!*/%1'.7@ '/'#%/4)+67@ 1!-4)+, #'5$2346674 

. #4*'1.  '=(2?6'4 '/'#)46%4 '*2E4*/.)04/*0 * #'"'E+, .46/%)0/'$! /4#)7" 

.'=(2&'", :)41/$%;4*1%"% -!/!$40"% %)% - 6! -')+?%& #)'E!(0& - /$2-!"% .'-

(06'5' '/'#)46%0 * #'(1),;46%4" 1 3%)'"2 ('"2. F/'#)46%4 (')36' #'*/'06-

6' $452)%$'.!/+*0 /4$"'*/!/'".   '-)!*/0& * 2"4$4667" 1)%"!/'" "6'5%4 .%-

(7 1!1/2*'. "'52/ #4$4=%"'.7.!/+ . #!$6%1!&.   :/'" *)2;!4 $!*/46%0 * *4$4-

(%67 '1/0-$0 6!(' *'(4$3!/+ *2&'; *)4(24/ 2;4*/+, ;/' $!"7 "'52/ #$'#2*1!/+ 

.'(2. K)0 6!(436'*/% 6! $!"7 1)!(2/ #$'=$!;62, #')%:/%)46'.2, #)4612 % 

=!/4" ./'$'@ $0( $!".  62/$466%4 */461% #!$6%1! .7*/%)!,/ ()0 #$4('&$!64-

6%0 '/ &')'('. #)!*/%6!"% */%$'#'$!. K!34 =%"'@ . '//4#4)+ 64'-&'(%"' #$'-

.4/$%.!/+ #!$6%1 - :/' ';46+ .!36' #$% #)'/6'" 21$7/%% #)461'@.   "'$'=674 

(6% #!$6%1% #'1$7.!,/ *.4$&2 "!/!"% %= *')'"7 %)% /$'*/6%1!.  ' .$4"0 

*%)+67& % ()%/4)+67& "'$'='. %& "'36' '*/!.%/+ 6! 64*1')+1' (64@. U')'(-

462, =%"'.12 . #!$6%14, * 64#$'(')3%/4)+67"% =!"'$'=1!"% &'$'?' 

#4$46'*0/ (! ()0 641'/'$7& .%('. '6! (!34 #')4=6!) :&%6'94$42*, :&%6'#*%*, 

)'-%.%0, $4-29%0, *2)+1'$4-29%0, "!""%)0$%0, 1'$%C!6/!, 64'-4**%0, '$'@0, 

#!$'(%0, #4(%'1!1/2*, :*#'*/'!, '$4'94$42*, 54)%!6/'94$42*, /$%&'94$42*, 

"!@&2:6%0, #/4$'1!1/2*, *1)4$'1!1/2*. 



*+,#-(. / )%+"F$%$$ 

X"4/+ 64-')+?2, '$!634$4, - =!.4/6!0 "4;/! 1!3('5' ),-%/4)0. X (4@*/.%-

/4)+6', :/' (!4/ *'.4$?466' 6'.74 .'="'36'*/% ()0 .'*#%/!6%0 1'),;%& #%-

/'"94.. >' '(6! % /! 34 #$'-)4"! .*/!4/ % #4$4( .)!(4)+94" *1$'"6'5' #!$6%-

1!, % #4$4( 5'$(7" '-)!(!/4)4" '$!634$4%: % /'"2, % ($25'"2 #'*/'066' 64 &.!-

/!4/ "4*/!. >!#$%"4$, "64 $4(1' ('.'(%)'*+ .%(4/+ ),-%/4)+*12, '$!634$4,, 

.)!(4)49 1'/'$'@ '/1!=!)*0 -7 '/ *''$2346%0 ('#')6%/4)+67& #'(.4*67& #'-

)'1, 5(4 6!.4$&2, #'( *!"7" */41)'", $!="4E!,/*0 *!"74 *.4/'),-%.74 .%(7. 

X 45' "'36' #'60/+, &'/0 =!;!*/2, :/' #$'%*&'(%/ . 2E4$- */'0E%" 6%34 $!*-

/46%0", >41'/'$74 ),-%/4)% %"4,/ *1)'66'*/+ #$4.$!E!/+ "!)46+12, ),-%-

/4)+*12, '$!634$4, . #'('-%4 -'/!6%;4*1'5' *!(!. A 2(%.%/4)+67" =6!6%4" 

(4)! % */!$!/4)+6'*/+, '6% 2*#4?6' 12)+/%.%$2,/ . "!)46+1'" #'"4E46%% 

"6'34*/.' $!=6''-$!=67& %6/4$4*67& .%('.. A4@;!* #$'%=.'(%/*0 "6'5' *!-

"7& $!=)%;67& .!$%!6/'. ),-%/4)+*1%& '$!634$4@, 6' 64*"'/$0 6! :/', "6'5%4 

),-%/4)% #$4(#';%/!,/ *!"'*/$'@. F(6'*1!/62, '$!634$4, ()0 )2;?45' %*-

#')+='.!6%0 *')64;6'5' *.4/! $!*#')!5!,/ . 6!#$!.)46%% .'*/'1-=!#!(, ! (.2-

*1!/62, - *4.4$-,5. F$!634$40 ()0 *2112)46/'. (')36! &'$'?' #$'.4/$%.!/+-

*0. X(4!)+6' #$'.4/$%.!6%4 ;4$4= 1$7?2 % -'1'.74 C$!"25%.   *)2;!4 

64'-&'(%"'*/% ()0 )2;?4@ 9%$12)09%% .'=(2&! % $!.6'"4$6'5' $!*#$4(4)46%0 

/4#)! */!.0/ .46/%)0/'$7.  

O+(6)8)F$"3$ %+(#$"3D 

N!*/46%0 $!="4?!,/ ! '$!634$44 *''/.4/*/.466' %& '*'-466'*/0" % C'$"!" 

$'*/!.  !36', ;/'-7 '6% .'="'36' "46+?4 =!/460)% ($25 ($25!. >! 6!%-')44 

'*.4E466'@ */'$'64 $!="4?!,/ -')44 "4)1%4 $!*/46%0. F*'-' *.4/'),-%.74 

.%(7 */!.0/ #$0"' 2 */41)!, ;2.*/.%/4)+674 1 *7$'*/% % $4(1%4 .%(7 #')2;!,/ 

-')44 =!E%E466'4 '/(4)+6'4 "4*/'. W!=!,E%4 $!*/46%0 $!*#')!5!,/ 2 */467 

&'$'?' '*.4E466'@ *')694", %& #$% 1$4#)0,/ * #'"'E+, #$'.')'1%, *''$23!-

,/ ?#!)4$2 %)% :#%C%/6'4 (4$4.'. B"#4)+674 $!*/46%0 $!*#')!5!,/ . *.'-'(-

6' *.4?%.!,E%&*0 #'(.4*67& *'*2(!&, %)% 6!&'(0/ %" "4*/' 6! #'(.4*6'" 

*/4))!34, :#%C%/6'" (4$4.4 (*)!-'$!*/2E%4 .%(7).  



*+,#-(. 8$#)1 "+ (/$F$1 /)='-@$ 

 #4;!/)46%4 ,36'@ :1='/%1% *'=(!,/ 1!1/2*7 % ($25%4 *2112)46/7, 21$!?!,-

E%4 . /4#)7@ *4='6 *')64;674 /4$$!*7 % 25')1% *!(!. T)!5'/.'$6'4 .)%06%4 

*')69!, .'=(2&!, .4/$!, ! /!134 ('3(0 % $'*7 #$%.'(%/ 1 =('$'.'"2 "'E6'"2 

#'*/2 1!1/2*'.. P(4*+ % 1')'66'.%)674, 0 ?!$'.%(674, % )4#4?1'.%(674 1!1-

/2*7, % ($25%4 *2112)46/7 - !5!.7, !)':, "')';!%, ,11%, "6'5%4 /')*/06)'.74 

(:'6%2", /')*/061!, :&4.4$%0, 1!)!6&'4, *4(2" % ($.), ! /!134 12*/!$6%;1'.%(-

674 - *')64;6%1% - "4=4"-$%!6/4"'.%(674, %)% !%='.74. G$%;2()%.7@ :1='/%-

;4*1%@ .%( 1!1/2*'. % ($25%& *2112)46/'. =!*/!.)04/ 6!* .7(4)%/+ %& . '*'-2, 

5$2##2, ;/'-7 '6% 64 -7)% . 64#'*$4(*/.466'@ -)%='*/% * "4*/67"% *!('.7"% 

$!*/46%0"%.  4)%1')4#6' .75)0(0/ /!1%4 :1='/%;4*1%4 25')1% . *!(2 . &'$'?' 

'*.4E4667& "4*/!&, #$4(6!=6!;4667& ()0 /%&'5' '/(7&!. 84*/' ()0 /!1%& #'-

*!('1, (')36' %"4/+ 6!*7#6'@ 5$26/ %= #4*1!, 5!)+1%, )!.!)%/!, %= 1'/'$7& *''-

$23!4/*0 64;/' #'('-6'4 #$%$'(6'"2 1!"46%*/'"2 )!6(?!C/2. I/' .*45(! #$'-

%=.'(%/ .75'(67@ =$%/4)+67@ :CC41/. A!"' *'-'@ $!=2"44/*0, 2;!*/'1 6!(' 

$!=-%.!/+ *' *"4)'*/+, % $!="!&'", 64 6!(' (2"!/+, ;/' ('*/!/';6' #$'*/' $!*-

*7#!/+ 5'$*/12 #4*1!, ;/'-7 ('#')6%/+ 44 #'=34 1!"60"% % $!*/46%0"%.  '=.7-

?46%4 64 (')36' #'(6%"!/+*0 *)%?1'" 1$2/' 6!( $'.6'@ '1$23!,E4@ "4*/6'-

*/+,. 8%64$!)+67@ *2-*/$!/ .75)0(%/ 4*/4*/.466' % 5!$!6/%$24/ &'$'?%@ ($4-

6!3, /!1 ;/' % . ('3()%.2, #'5'(2 64 .'=6%1!4/ '#!*6'*/% =!*/'0 .)!5%  

 764*46674 6! .'=(2& $!*/46%0 . 5'$?1!& (')367 -7/+ ('*/!/';6' 25)2-)467, 

#' *!"7@ 1$!@ 5'$?1'., ;/'-7 1$!0 %& -7)% 64=!"4/67. >' '(6'.$4"466' *)4-

(24/ %=-45!/+ % *)%?1'" 5)2-'1'@ #'*!(1%, #'"6%/+, ;/' 1'$64.!0 ?4@1! (')3-

6! '*/!.!/+*0 *.'-'(6'@. N!*/46%0 *' *.4?%.!,E%"%*0 %)% $!*1%(%*/7"% #'-

-45!"% 6!(' #'"4*/%/+ 6! .'=.7?46%%, =!(41'$%$'.!. */461% 5'$?1'. 12*1!"% 

1!"64@, ;/'-7 :/' .75)0(4)' #' .'="'36'*/% -')44 4*/4*/.466'. 86'5''-$!=%4 

*2112)46/'. #'=.')04/ *'=(!.!/+ :CC41/674 1'"#'=%9%%. D')'66'.%(674 1!1-

/2*7 % "')';!% )2;?4 .*45' .75)0(0/ . 5$2##!& - #' 64*1')+12 :1=4"#)0$'. 

1!3('5' .%(!. A!"% 5$2##7, 1!1 % ('"%6%$2,E%4 *')%/4$674 ('/(4)+674) $!*-

/46%0, 64 (')367 -7/+ #'*!3467 *)%?1'" 52*/'. N!*/46%0" 6!(' (!/+ ('*/!/';-

6' "4*/! ()0 *.'-'(6'5' $!=.%/%0 % $!="4E!/+ /!1, ;/'-7 '6% 64 "4?!)% ($25 

($252 % 1!3('4 .75)0(4)' 6!%-')44 .7%5$7?6'. G')=2;%4 %)% */4),E%4*0 .%-

(7 )2;?4 $!="4?!/+ 6! 1!1'"-6%-2(+ 1!"466'" 2*/2#4, ;/'-7 %& #'-45% "'5)% 

*.'-'(6' *.4?%.!/+*0.   '/1$7/7@ 5$26/ $!*/46%0 .76'*0/ . '-)!;67@ -4=.4/-

$4667@ (46+. G'*)4 ()%/4)+6'5' =%"645' *'(4$3!6%0 '6% 64*1')+1' '/.71!,/ 

'/ 0$1'5' *.4/!, /!1 ;/' 6236' #'*/4#466' #$%2;!/+ %& 1 %="46%.?%"*0 2*)'.%-

0". N4=1!0 *"46! '-*/!6'.1%, *$!=2 "6'5' *')69! % .4/$! "'52/ .7=.!/+ 2 $!*/4-

6%@ *4$+4=674 #'.$43(46%0. G'*)4 5-8 (64@ #$%.71!6%0, .' .$4"0 1'/'$'5' 

'*'-' 946674 $!*/46%0 )2;?4 #$%/460/+ '/ 0$1'5' #')2(466'5' *')69!, -')+-

?%6*/.2 .%('. '-4*#4;%.!,/ *')64;6'4, &'$'?' #$'.4/$%.!4"'4 "4*/'. X*1),-

;46%4 *'*/!.)0,/ /!1 6!=7.!4"74 )%*/'.%(674 1!1/2*7, 1'/'$74 )2;?4 *4-0 

;2.*/.2,/ . #')2/46%.  



2.%+?3/+"3$ ,+,#-()/ / )#,%.#)1 C%-"#$ 

D!1/2*7, #$'%*&'(0E%4 %= *4.4$'- % ,36'!"4$%1!6*1%& .7*'1'5'$67& '-)!*-

/4@, .76'*0/ /!" ('.')+6' =6!;%/4)+674 "'$'=7, ! /!134 *645'.'@ % )4(06'@ 

#'1$'..   6!?4" =6!;%/4)+6' -')44 .)!36'" 1)%"!/4 )%?+ 641'/'$74 %= :/%& 

.%('. (4@*/.%/4)+6' =%"'*/'@1% - :/' #$43(4 .*45' 6%=?%4 '#269%%. O4$"%6 

"=31)(#)D,3$" '=6!;!4/, ;/' $!*/46%0 "'52/ 3%/+ . '/1$7/'" 5$26/4 -4= =!E%-

/6'5' =%"645' #'1$7/%0. 86'5%4 =%"'*/'@1%4 1!1/2*7 .*4 34 /$4-2,/ * '*46% 

(' .4*67 =!E%/7 '/ .$4(6'5' .)%06%0 *7$'*/%. P%"'@ . 6!?4" 1)%"!/4 #$4'--

)!(!4/ *7$!0 #'5'(! * .7*'1'@ .)!36'*/+, .'=(2&! % ;!*/7"% '*!(1!"%. >4 

&.!/!4/ *')64;6'5' /4#)! % *.4/!, */')+ &!$!1/4$67& ()0 "4*/ 4*/4*/.466'5' 

#$'%=$!*/!6%0 1!1/2*'.. G'*/'066!0 *7$'*/+ #$% ()%/4)+6'@ &')'(6'@ =%"'.14 

.$4(6! ()0 1!1/2*'.. >4#$%0/67& *,$#$%='. "'36' %=-43!/+, 4*)% 5$0(12 * 

1!1/2*!"% $!*#')'3%/+ 64 #'*$4(% *!(!, ! * *')64;6'@ */'$'67 =(!6%0. G'( 

.7*/2#'" 1$7?% 1!1/2*7 $!=.%.!,/*0 #$41$!*6', #'*1')+12 '6% .' .$4"0 $'*/! 

('*/!/';6' *6!-3!)%*+ .'('@ % #%/!/4)+67"% .4E4*/.!"%, '(6!1' * 1'69! *46-

/0-$0 %& 64'-&'(%"' 234 *'(4$3!/+ -4= 2.)!3646%0.  

K' 6!*/2#)46%0 *%)+67& "'$'='. 1!1/2*7 (')367 *)451! #'(*'&62/+. R/'-7 

'6% =%"'.!)% -4= $%*1!, 6236' (!/+ %" .4$&644 21$7/%4 %= */41)! %)% %*12**/-

.4667& "!/4$%!)'.. V*)% '6' 64 '$%46/%$'.!6' 6! .'*/';62, %)% *4.4$62, 

*/'$'62, * -'1'. 45' '*/!.)0,/ '/1$7/7". T)!5'(!$0 :/'"2 -2(4/ '-4*#4;46' 

#'*/'066'4 #$'.4/$%.!6%4 % 64 .'=6%164/ '#!*6'*/+ #4$45$4.!, 1'5(! 6!;64/ 

*.4/%/+ *')694. G$%"4$6' * 1'69! "!$/! 21$7/%4 2(!)0,/. D!1/2*7 '/1$7/'5' 

5$26/! * .4*67 (' #'=(645' )4/! "'52/ 6!&'(%/+*0 #'( (4@*/.%4" ('3(4@. >' 

6%1'5(! 64)+=0 ('#2*1!/+ =!*/'0 .)!5% . #';.4. G':/'"2 64'-&'(%"' #'=!-'/%-

/+*0 ' ($46!34. V5' "'36' *(4)!/+ .'('#$'6%9!4"7", *'*/!.%. 45' %= 5$!.%0, 

?)!1! % #4*1!. >! '/1$7/'" ()0 '*!(1'. "4*/4 *)'@ ($46!3! (')346 -7/+ 30-40 

*".   "4*/!&, $!*#')'34667& 2 */467 ('"! % =!E%E4667& .7*/2#'" 1$7?%, /!-

1%4 $!(%1!)+674 "4$7 ()0 2*/$!646%0 =!*/'@6'@ .)!5% 64 62367. >!( ($46!3-

67" *)'4" 1)!(2/ *2-*/$!/, . 1'/'$7@ *.'-'(6' .7*!3%.!,/ $!*/46%0, D!1/2-

*'.2, 5$0(12 $!*#')!5!,/ #' .'="'36'*/% 6! .'=.7?466'" "4*/4, 6! 64@ $!=-

"4E!,/ 64*1')+1' #$%$'(67& 1!"64@ $!=)%;6'@ .4)%;%67. 



2.7)% =31)(#)D,3@ ,+,#-()/ 

  #4$.2, ';4$4(+ 2*/'@;%.7"% 1 "'$'=!" '1!=7.!,/*0 $!=)%;674 .%(7 

6%=1'$'*)7& '#269%@. >%34 #$%.'(0/*0 '*6'.674 .%(7 ()0 '/1$7/'5' 5$26/!.  

 

Opuntia armata, C. basilaris, C. brachyclada, C. corrugata, 0. fragilis, C. humifusa, 

0. hystricina, 0. hystricina var. bensonii, 0. hystricina var. nicholii, 0. hystricina var. 

ursina, 0. macrorhiza, 0. phaeacantha ( .. $28/"0(!/")&(, 0. polyacanfha, 0. poly-

acantha var. schweriniana, 0. polyacanfha var. trichophora, 0. rhodantha, 0. sphae-

rica, 0. xanthostemma.  

K$25%4 =%"'*/'@1%4 .%(7:  

Corynopuntia bulbispina, K. clavata, Cylindropuntia davisii, C. fulgida, C. imbricata, 

C. leptocaulis, Coryphantha echinus, Escobaria vivipara, E. vivipara var. arizonica. 

Echinocereus coccineus, E. fendleri, E. reichenbachii, E. reichenbachii var. baileyi, 

E. reichenbachii var. fitchii, E. triglochidiatus, E. triglochidiatus var. mojavensis, E. 

viridiflorus. Escobaria missouriensis, E. vivipara, E. vivipara var. arizonica, Maihue-

nia patagonica, M. poeppigii, Pediocactus bradyi, P. knowltonii, P. paradinei, P. 

simpsonii, P. sileri.  

 

>%=1%4 /4"#4$!/2$7 */%"2)%$2,/ 9.4/46%4 2 .7?46!=.!667& .%('.. G$% !-*'-

),/6' *2&'@ =%"'.14 % 641'/'$74 ($25%4 .%(7 "'52/ '1!=!/+*0 =%"'*/'@1%"%. 

 %(7, 1'/'$74 #$4(6!=6!;467 ()0 12)+/2$7 . '/1$7/'" 5$26/4, 64'-&'(%"' 

.7$!E%.!/+ . *2$'.7& 34*/1%& 2*)'.%0&. F$!634$4@674 $!*/46%0 ()0 :/'@ 

94)% 64#$%5'(67.  



R)8$="3 ,+,#-()/ 

G'.$43(46%4 (41'$!/%.67& $!*/46%@ -')4=60"% % .$4(%/4)0"% ';46+ ;!*/' -7-

.!4/ *)4(*/.%4" 64-)!5'#$%0/67& 2*)'.%@ $'*/!. X=-=! *)%?1'" .7*'1'@ /4"-

#4$!/2$7, 64('*/!/';6'5' *6!-346%0 *.43%" .'=(2&'" %)% *.4/'", %=)%?1! 

2('-$46%@ $!*/46%0 */!6'.0/*0 %=6434667"% % ';46+ #'(.4$3467 -')4=60". 

>4*"'/$0 6! .*4 2*%)%0 '-4*#4;%/+ $!*/46%0" &'$'?%4 2*)'.%0 % $!=.%/%0, .*4 

$!.6' 64)+=0 #')6'*/+, %*1),;%/+ .'="'36'*/% #'0.)46%0 -')4=64@ % .$4(%/4-

)4@. >4$4(1' '6% "'52/ -7/+ #$%64*467 %=.64. G$% :/'" "7 ;!*/' .7623(467 

%"4/+ (4)' * '#!*67"% 0.)46%0"%, 25$'3!,E%"% 3%=6% $!*/46%@, #':/'"2 

64'-&'(%"' #$%"4646%4 *'.$4"4667& *%)+6'(4@*/.2,E%& *$4(*/. -'$+-7.  

F*2E4*/.)00 "4$7, 6!#$!.)46674 6! -'$+-2 * .$4(%/4)0"%, 6236' '-$!E!/+ 

.6%"!6%4 6! *)4(2,E%4 "'"46/7:  

 

• K&$"A" 5$(!.$?(02&')% 5$20(+ 5$(1(/./(% :(1(*2&"0 

• 3"+'8"02&')% $.*"1./!"02//61( *"/@./&$2@(%1( 

• 3$( "#$2#"&*. /. 5$.0642&' !"8($"0*( 

• K"#+,!2&' &.15.$2&7$/69 $.?(1 

• 3$(1./%&' )$.!)&02, *"&"$6. 5"!:"!%& !2//"17 0(!7 

• 3$"0"!(&' "#$2#"&*7 0 $.*"1./!"02//6. )$"*( 

 

>! 2#!1'.14 %)% .62/$% 44 .*45(! %"4,/*0 (!6674 ' */4#46% 0('.%/'*/% #$4#!-

$!/! % %6*/$219%0 #' 45' #$%"4646%,. O!1, 6!#$%"4$, ('.')+6' -4**"7*)466' 

-'$'/+*0 * 6!*41'"7"% * #)'/67"% 34*/1%"% #'1$'.!"%, /!1%"% 1!1 E%/'.1! 

%)% "2;6%*/7@ ;4$.49, #$%"4600 *#49%!)+674 *$4(*/.! '/ #';/% #$'=$!;6'@ 

)%*/'.'@ /)%. >4'-&'(%"' #'"6%/+ '*6'.6'4 #$!.%)': )2;?4 #$'C%)!1/%1!, 

;4" )4;46%4. >' 4*)% :/' '1!34/*0 64'-&'(%"7", 6!;%6!/+ )4;46%4 *)4(24/ #$% 

#4$.7& 34 #$%=6!1!& #'$!346%0, R4$4= 64*1')+1' (64@ #$%"4646%4 #$4#!$!/! 

*)4(24/ #'./'$%/+, #'/'"2 ;/' '6 "'34/ #'$!3!/+ 6!*41'"7& % )%;%61%, 6' 64 

0@9!. R/'-7 %=-43!/+ #$%.71!6%0 .$4(%/4)4@ 1 '#$4(4)466'"2 #$4#!$!/2, 64 

#')+=2@/4*+ #'*/'066' '(6%" #$4#!$!/'", ! .$4"0 '/ .$4"46% "460@/4 %&. P!-

E%/! $!*/46%@ .1),;!4/ 94)7@ 1'"#)41* "4$'#$%0/%@, '-)45;!,E%& =('$'.7@ 

$'*/ $!*/46%%, (4)!,E%& %& 2*/'@;%.7"%. G$43(4 .*45' 1!1/2*7 *)4(24/ 12)+-

/%.%$'.!/+ . ('*/!/';6' 34*/1%& 2*)'.%0&, #'*/'066' 6!-),(!0 #$% :/'", 64 

#'0.%)%*+ )% .$4(%/4)% %)% -')4=6%.  *4 6'.74 #'*/2#)46%0 . 1'))419%, 623-

6' .6%"!/4)+6' $!**"'/$4/+, #'"4*/%/+ .6!;!)4 '/(4)+6', *'=(!/+ *.'4'-$!=-

67@ 1!$!6/%6 % /')+1' #'*)4 #$'.4$1% $!="4E!/+ ."4*/4 * ($25%"% $!*/46%0"%, 

>4'-&'(%"' #'*/'066' *'-),(!/+ ;%*/'/2: $!-';%4 %6*/$2"46/7, #'*2(2 ()0 

$!*/46%@, *2-*/$!/7, #$% 64'-&'(%"'*/% (!34 #')%.';62, .'(2 % #'"4E46%0, . 

1'/'$7& 6!&'(0/*0 $!*/46%0, 6!(' (4=%6C%9%$'.!/+! 87 %=-45!4" 6!=7.!/+ 

1!1%4-/' '#$4(4)46674 #$4#!$!/7. N41'"46(!9%% -7)% -7 64%=-436' 64#')67-

"%.   *)2;!4 64'-&'(%"'*/% "'36' 6!.4*/% *#$!.1% 6! */!69%0& =!E%/7 $!*/4-

6%@ %)% . *#49%!)%=%$'.!667& "!5!=%6!& % 1%'*1!&. 



2%$'3#$83 

J$1+#)'. - "%1$'*1'#%;4*1%4 1$25)74 ;4$.%, '/6'*0/*0 1 '#!*64@?%" .$4(%-

/4)0", * 1'/'$7"% ';46+ /$2(6' -'$'/+*0. X& $!*#$'*/$!646%, *#'*'-*/.24/ 

*7$'*/+. W%?+ ! #'*)4(6%4 64*1')+1' )4/ #'0.%)%*+ (4@*/.46674 &%"%;4*1%4 

*$4(*/.! -'$+-7. N!=)%;!,/ 3 5$2##7 64"!/'(:  

 

1. D'$64.!0 5!))'.!0 64"!/'(!. 8%1$'*1'#%;4*1%4 ;4$.% '1')' 0,5 "" ()%6'@ 

.64($0,/*0 . 1'$6%, .7*!*7.!,/ *'1% $!*/46%0 % .7=7.!,/ . $4=2)+/!/4 .7(4-

)46%@ *.'%& *),667& 34)4= 5!))'#'('-674 2/')?46%0, 1'/'$74 64$4(1' "'52/ 

('*/%5!/+ $!="4$! )4*6'5' '$4&!, G'.$43(46674 1'$6% 64 "'52/ .7#')60/+ *.'-

%& C2619%@ #'5)'E46%0 .')7 % #%/!/4)+67& .4E4*/., '6% '/"%$!,/ ."4*/4 * 

5!))!"% % $!=$2?!,/*0. G$% :/'" 0@9! #'#!(!,/ . =4"),, '/12(! 64"!/'(! $!*-

#$'*/$!604/*0 (!)+?4.  

2. >4"!/'(7 *' *.'-'(67" '-$!='.!6%4" 9%*/. F6% #'*4)0,/*0 /!134 . 1'$60&, 

$!=$2?!,/ 1'$64.'@ :#%(4$"%*, % /4)' *!"1% #$4.$!E!4/*0 . "4?'1 - 9%*/2, 

6!#')6466', 0@9!"% % )%;%61!"%. S%*/7 #' C'$"4 6!#'"%6!,/ )%"'6, '6% 

1'$%;64.'5' 9.4/! % *.%*!,/ * .64?64@ */'$'67 1'$60.  

3. A.'-'(6'3%.2?%4 64"!/'(7. F6% 64 #$%1$4#)0,/*0 . 1!1%&-/' '#$4(4)46-

67& "4*/!&, ! #'*/'066' 6!&'(0/*0 . (.%346%%. G'$!346%4 64"!/'(!"% ;!*/' 

*/!6'.%/*0 =!"4/67" /')+1' /'5(!, 1'5(! $!*/46%0 .*)4(*/.%4 =6!;%/4)+67& #'-

.$43(46%@ 1'$64@ 6!;%6!,/ ;!&62/+. >4"!/'(7 $!="6'3!,/*0 ';46+ -7*/$', 

#$% 64-)!5'#$%0/67& 2*)'.%0& '6% "'52/ #4$4&'(%/+ . #'1'0E2,*0 */!(%, % 

#$%-7.!/+ . 64@ "4*09!"% % (!34 5'(!"%. >! 64-')+?%4 $!**/'06%0 '6% $!*-

#$'*/$!60,/*0, (.%5!0*+ *!"'*/'0/4)+6', %)% $!=6'*0/*0 .'('@. >! -')+?%4 

$!**/'06%0 '6% "'52/ $!*#$'*/$!60/+*0 #$% 64.6%"!/4)+6'" '-$!E46%% * #'-

.$43(4667"% $!*/46%0"%, ;4$4= =4"),, 5'$?1%, %6*/$2"46/7, . '$!634$40& - 

#' */4))!3!" %)% (!34 6! #'('?.!& '-2.%.  

I$%. 7)%:7.. R/'-7 .'*#$4#0/*/.'.!/+ $!*#$'*/$!646%, 64"!/'(7, 6236' 

*'-),(!/+ */$'3!@?2, 5%5%462. G'*2(2 ()0 $!*/46%@, */')7 ()0 $!-'/7, %6*/-

$2"46/7 64'-&'(%"' '?#!$%.!/+ 1%#0/1'", :/' #$'*/4@?!0 "4$! (4=%6C419%%. 

(>4 =!-2(+/4: 641'/'$74 #)!*/%1'.74 5'$?1% (4C'$"%$2,/*0 '/ 1%#0/1!). G$% 

-'$+-4 * 64"!/'('@ 6236' #$43(4 .*45' %*#')+='.!/+ .*4 "4&!6%;4*1%4 *#'*'-

-7. O!1, #$% #4$4*!(14 64'-&'(%"' 2(!)%/+ .*4 *%)+6' #'.$43(46674 1'$6%. 

X6'5(! 64 '*/!4/*0 6%;45' ($25'5', 1!1 *$4=!/+ .*4 1'$6% % #'"4*/%/+ $!*/46%4 

. *.43%@ *2-*/$!/ 6! 21'$4646%4. >4"!/'(7 ;2.*/.%/4)+67 1 .7*'1'@ /4"#4$!-

/2$4, %& "'34/ 2-%/+ 30-"%62/6!0 .'(06!0 -!60 * /4"#4$!/2$'@ .'(7 45° A. 

D'$6% 1!1/2*'. "'52/ #4$46'*%/+ :/2 /4"#4$!/2$2 -4=-')4=6466'. >' .*4 34 :/2 

#$'94(2$2 ('.')+6' /$2(6' '*2E4*/.%/+ 6! #$!1/%14.  

 

5+-#3"".D ,8$?, 64$4(1' 64#$!.%)+6' %"4624"7@ "1$!*67" #!2;1'"" - 1$'-

?4;674, 4(.! $!=)%;%"74 64.''$234667" 5)!='" 1'$%;64.!/'-1$!*674 1)4?%, 

1'/'$74 '#)4/!,/ /'61'@ #!2/%6'@ #'.$43(46674 ;!*/% $!*/46%@. G!2/%6674 

1)4E% '-7;6' *4)0/*0 -')+?%"% 1')'6%0"%, %& $!="6'346%, *#'*'-*/.24/ .7-



*'1!0 /4"#4$!/2$! % *2&'*/+ .'=(2&!. D)4E #$'1!)7.!4/ :#%(4$"%* % .7*!*7-

.!4/ *'1 $!*/46%0. F;46+ -7*/$' #$'0.)0,/*0 /%#%;674 #$%=6!1% #'$!346%0 - 

1'$%;64.74, *4$74, $3!.74 2;!*/1% /1!6%, 1!1 -7 #'1$7/74 1'$'*/'@, 1'/'$74 

#'*/4#466' $!*#$'*/$!60,/*0 #' .*4"2 $!*/46%,. H ?!$'.%(67& 1!1/2*'. #'-

.$43(46%4 6!;%6!4/*0 . '-)!*/% "!12?1%. F*'-466' ;!*/' #'$!3!,/*0 $4-2-

9%%, )'-%.%%, $!=)%;674 "!""%))0$%%, ! /!134 !#'$'1!1/2*7 % &!"494$42*7. 

F(6!3(7 #'.$43(466!0 1)4E!"% 1'3%9! 6%1'5(! 64 .'**/!6'.%/*0. X /')+1' 

;4$4= "6'5' .$4"46%, -)!5'(!$0 6'.'"2 $'*/2, :/% 2;!*/% -2(2/ 64 /!1 =!"4/67.  

I$%. 7)%:7.. F-$!-'/1! #$4#!$!/!"%, 6! 1'/'$7& /';6' 21!=!6', ;/' '6% #$4-

(6!=6!;467 #$'/%. 1)4?4@ (!1!$%6%(7). F-$!-'/12 *)4(24/ #$'.'(%/+ 2-3 $!=! 

* %6/4$.!)!"% . 64*1')+1' (64@, #'*1')+12 #$4#!$!/7, 1!1 #$!.%)', 26%;/'3!-

,/ /')+1' .=$'*)7& '*'-4@ % )%;%6'1, 6' 64 0@9!. G$43(4 ;4" ?%$'1' %*#')+-

='.!/+ #$4#!$!/, )2;?4 %*#$'-'.!/+ 45' 6! '(6'" %)% 64*1')+1%& $!*/46%0&.  

 

S3#)/,+, %)% E%/'.!0 /)0, 64$4(1' .*/$4;!4/*0 6! )%*/'#'('-67& 1!1/2*!& 6! 

#4$4*1%0& % 641'/'$7& ($25%&. T')+?%6*/.' .%('. E%/'.'1 $!="6'3!4/*0 * #'-

"'E+, 0%9, 4*/+ % 3%.'$'(0E%4,   "')'('" .'=$!*/4 6!*41'"74 ';46+ #'(.%3-

67, 2 6%& 4*/+ 6'31%, 2*%1%, 5)!=!, 2 *!"9'. % 1$7)+0. A!"1% #'*)4 "6'5'1$!/-

6'@ )%6+1% /4$0,/ #';/% .*4 '$5!67, 1$'"4 546%/!)%@ % *'*2E45' &'-'/1!. F6% 

*/!6'.0/*0 64#'(.%367"% % * #'"'E+, #)'/6'5' E%/1! #)'/6' #$%1$4#)0,/*0 

1 $!*/46%,-&'=0%62. G'*)4 '/1)!(1% 0%9 *!"1! #'5%-!4/, % "6'5%4 *'/6% 0%9 

#'( =!E%/'@ E%/1! 6!;%6!,/ *.'4 -7*/$'4 $!=.%/%4. G'$!346%4 E%/'.1!"% 

64$4(1' .7=7.!4/ .7(4)46%4 $!*/46%0"% 1)4@1'5', 6!#'"%6!,E45' "4( .4E4*-

/.!, 6! 1'/'$'" "'52/ #'*4)0/+*0 .'=-2(%/4)% 5$%-1'.7& =!-')4.!6%@, #$43(4 

.*45' *!3%*/7@ 5$%-;  

I$%. 7)%:7.. A". "2;6%*/7@ ;4$.49.  

 

I-H"3(#.D H$%/$A - *'*2E44 6!*41'"'4, /4)' 1'/'$'5' #'1$7/' -4)7" .'*1'-

.7" 6!)4/'", 1!1 -2(/' #$%*7#!6' "21'@.  "4*/' .'*1''-$!=6'5' E%/1! '-$!-

=24/ -4)74 .!/''-$!=674 .7(4)46%0. 12(! *!"1! '/1)!(7.!4/ 0@9!.   '/)%;%4 '/ 

E%/'.'1 ;4$.497 *'&$!60,/ #'(.%36'*/+ .*, 3%=6+. N!="6'3!,/*0 '6% %*1-

),;%/4)+6' -7*/$', %& *'*2E!0 (40/4)+6'*/+ .4(4/ 1 '*)!-)46%, % )!34 1 5%-4-

)% *%)+6' #'$!34667& :1=4"#)0$'.. R4$.497 #'*4)0,/*0 (4*)% 64 #$%6%"!/+ 

"4$, '-$!=20 -')+?%4 1')'6%%) #$4%"2E4*/.466' . "!)'('*/2#67&, 21$'"67& 

"4*/!& 6! 1!1/2*!& * #'(2?1'.%(6'@ C'$"'@ $'*/! ($4-2%%%, "!""%))0$%%, 

:&%6'94$42*7 % ($.), ;!*/' . !1*%))!& (#'$!=%/4)+6' *&'(*/.' ;4$.49! * '#2?4-

6%4" !1*%)) 2 "6'5%& "!""%))0$%@). >' %& "'36' .*/$4/%/+ 6! .4$&2?1!& % 2 

'*6'.!6%0 */4-)0 ($25%& .%('. 1!1/2*'..  

I$%. 7)%:7.. >4'-&'(%"' .6%"!/4)+6' *)4(%/+ =! $!*/46%0"%. G$% 64=6!;%-

/4)+6'" #'$!346%% ('*/!/';6' 6!64*/% 1!#), 0('&%"%1!/! * #'"'E+, 34*/1'@ 

1%*/';1%. G'"'5!4/ /!134 64'(6'1$!/6'4 '#$7*1%.!6%4 .'('@, #$%;4" /'61'@ 

*/$2@1'@ %= '#$7*1%.!/4)0. >' '-7;6' -7.!4/ /$2(6' %=-43!/+ #$%"4646%0 

0('&%"%1!/'..   *)2;!4 *%)+6'5' #'$!346%0 #$%-45!,/ 1 #$4#!$!/!" *%*/4"6'-
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5' (4@*/.%0 %)% *#49%!)+67" #$4#!$!/!" ()0 '#$7*1%.!6%0. R/'-7 %6*41/%9%( 

)2;?4 #$%)%#!) 1 =!E%/67" .7(4)46%0" 6!*41'"7&, $41'"46(24/*0 ('-!.%/+ . 

$!*/.'$ * #$4#!$!/'", 6!#$%"4$, 64"6'5' *$4(*/.! ()0 "7/+0 #'*2(7 (#$%"4$6' 

5 ") 6! 10 ) $!*/.'$!). F;46+ .!36' '*6'.!/4)+6'4 *"!;%.!6%4 #'.$43(4667& 

"4*/. G$4(.!$%/4)+6'4 '#$7*1%.!6%4 *#%$/'.7" $!*/.'$'" *)!-'@ 1'6946/$!-

9%% * 94)+, $!=$2?46%0 .'*1'.'5' #!69%$0 6!*41'"7& 5'(%/*0 ()0 '-$!-'/1% 

$!*/46%@ * #)'/67"% 1'3%*/7"% )%*/+0"% (#!)+"7, ')46($7, "'6*/4$7), 6' 64 

()0 1!1/2*'., /!1 1!1 2 6%& *!"%& %"44/*0 .'*1'.%(67@ :#%(4$"%*. G':/'"2 

*)!-7@ $!*/.'$ *#%$/! (1 ;!*/+ *#%$/! 6! 4 ;!*/% .'(7) %)% (46!/2$!/! "'36' 

#$%"460/+ /')+1' 6! 64-')+?%& #'.$43(4667& 2;!*/1!&, . '*6'.6'" 6! =4)4-

67& 1!1/2*!&, )%?4667& .'*1'.'5' "2;6%*/'5' 6!)4/!.  

 

*)%"$/)D H$%/$A '/6'*%/*0 1 ';46+ '#!*67" .$4(%/4)0". Y%.4/ #';/% %*1),-

;%/4)+6' 6! 1'$60& % #'(=4"67& ;!*/0& */4-)0. >!#'"%6!4/ "2;6%*/'5' ;4$.4-

9! *.'%"% -4)'.!/7"%, .!/''-$!=67"% =!E%/67"% .7(4)46%0"%. G$4(#';%/!4/ 

*2&'@ *2-*/$!/.  ' .$4"0 *2&'@ =%"'.1% $!="6'3!4/*0 %*1),;%/4)+6' -7*/$'. 

G'.$43(46674 $!*/46%0 #$%'-$4/!,/ -)4(67@ .%(, -')4,/ % #'5%-!,/. N!*/4-

6%0, #'.$43(46674 1'$64.7" ;4$.49'", -7.!,/, 1$'"4 /'5', ';46+ #'(.4$3467 

5$%-1'.7" =!-')4.!6%0".  

I$%. 7)%:7.. G$% #4$4*!(14 2(!)%/+ 6!*41'"7& 34*/1'@ 1%*/';1'@, 1'$6% 

#'5$2=%/+ . %6*41/%9%(. G')%. - '*'-466' .4*6'@ % '*46+, - #$4#!$!/!"% 

#$'/%. ;4$.49'.. F-$!-'/12 #'./'$%/+ 64*1')+1' $!= * %6/4$.!)'" . 2 64(4)%.  

 

T3(#)/+;, 383 )%+"F$%$D"+;, #8; .*/$4;!4/*0 64$4(1' 6! -2/'6!& :#%C%)),-

"!, 6! #4$4*1%% % ($25%& $'(!&.  

I$%. 7)%:7.. F-$!-'/1! 2"4$466' 0('.%/7"% %6*41/%9%(!"%. >4'-&'(%"' 

*'-),(!/+ '*/'$'36'*/+ * 9.4/2E%"% :#%C%)),"!"%! >4 6!#$!.)0/+ #$% 

'#$7*1%.!6%% 0('&%"%1!/ . '/1$7/7@ 9.4/'1, '6 -7*/$' #'/4$04/ 

(41'$!/%.6'*/+.  

 

<A3+%3'., 383 68)')/.$ ,)1+%3,3 - ;4$6'.!/74 6!*41'"74, 3-5 "" ()%6'@, 

'/1)!(7.!,E%4 0@9! ! 52"2* %)% . $!=)'3%.?%4*0 '$5!6%;4*1%4 .4E4*/.!. 

W%;%61% (6-7 ""), $!=.%.!0*+, #'3%$!,/ .*&'(7 % /'646+1%4 1'$4?1% .=$'*)7& 

$!*/46%@. 84*/! #'.$43(46%@ */!6'.0/*0 ';!5'" .'=6%16'.46%0 56%)4@.  

I$%. 7)%:7.. F*/'$'36'4 #$%"4646%4 '$5!6%;4*1%& 2('-$46%@. K)0 #'*4.'. 

-$!/+ -4(67@, )%?4667@ 52"2*! *2-*/$!/. K4@*/.4667 "6'5%4 0('&%"%1!/7, 6' 

#')+='.!/+*0 %"% 6!(' '*"'/$%/4)+6', /!1 1!1 .*&'(7 -7.!,/ ';46+ 64367"%. 

F-$!E!/+ .6%"!6%4 6! #4$46'*%"'*/+ #$4#!$!/! $!*/46%4".   641'/'$7& 

*)2;!0& #'"'5!4/ #$%"4646%4 )'.2?41 * 1)40E%" .4E4*/.'", #'(.4?4667& 6!( 

$!*/46%0"%. X& '1$!?%.!,/ . 34)/7@ 9.4/, 6! 1'/'$7@ )4/0/ 6!*41'"74 - :/'/ 

34 "4/'( #$%"46%" ()0 -'$+-7 * -4)'1$7)1'@.  

 

I),%3A. '/6'*0/*0 1 $!1''-$!=67", #%/!,/*0 #$4%"2E4*/.466' 56%,E%"% 
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'$5!6%;4*1%"% '*/!/1!"%, 6' "'52/ %*#')+='.!/+ % 643674 ;!*/% 3%.7& $!*/4-

6%@. I/' 6';674 3%.'/674, (64" '6% #$0;2/*0 #'( 5'$?1!"%, 1!"60"%, . E4)0& 

% ($25%& *7$7& "4*/!&.  

I$%. 7)%:7.. W'.)0 "'1$%9, %*#')+=20 . 1!;4*/.4 #$%"!61% #')'.%61% 1!$/'-

C4)0 %)% "'$1'.%, *)451! .7(')-%. %& (.$4(%/4)% =!-%$!,/*0 . .7(')-)46674 

#')'*/%).  $!5!"% "'1$%9 . #$%$'(4 0.)0,/*0 1$'/7, 0E4$%97 % =4")4$'@1%.  

 

 )8.$ (83="3 - "051%4 '-'4#')74 "')),*1%, .*/$4;!,/*0 .' .)!367& "4*/!&. 

X& #$%*2/*/.%4 "'36' =!"4/%/+ #' /062E%"*0 #')'*1!" *)%=%. G%/!,/*0 '6% 

#$4%"2E4*/.466' 6';+, ((64" )%?+ . #!*"2$674 (6%), #'4(!0 . '*6'.6'" 643-

674 *40697, 9.4/1% % ($25%4 ;!*/% $!*/46%@. K64" '6% *1$7.!,/*0 . /4"67& 

*7$7& 25')1!&, #') 5'$?1!"% % 0E%1!"%.  

I$%. 7)%:7.. G$%"!61%, )'.2?1%, %)% 6';6'@ *-'$ .$2;62,.  

 

I-%+/:3 '/6'*0/*0 1 /!1 6!=7.!4"7" "64*26!"". F6% $!*/!*1%.!,/ *4"46! % 

"'52/ .$4(%/+, *''$23!0 564=(! "43(2 $!*/46%0"%.  

I$%. 7)%:7.. A#49%!)+674 #$4#!$!/7 #$'/%. "2$!.+4. %)% #$%"!61% *' 

*)!(1'@ 3%(1'*/+, (6!#$%"4$, 1'1!-1')!) . '/1$7/7& */!1!6!& %)% -2/7)1!&.  

 

U)1+0"3$ 3 6)8$/.$ 1.03 #'4(!,/ #)'(7 % *4"46! 1!1/2*'..  

I$%. 7)%:7.. 87?4)'.1%, '/$!.)46674 #$%"!61%.  

 

 %37,)/.$ =+7)8$/+"3;  

 

G'$!346%4 5$%-!"% ;!*/' "'34/ *)23%/+ #$%;%6'@ *4$+4=67& =!-')4.!6%@ $!*-

/46%@. Q)!.6!0 #$'C%)!1/%;4*1!0 "4$! - *'-),(46%4 #$!.%)+6'@ !5$'/4&6%1%. 

G$%"4646%4 *#49%!)+67& *$4(*/. - C265%9%('. - :CC41/%.6' /')+1' #$% #4$-

.7& #$%=6!1!& =!-')4.!6%0; #'=34, #$% *%)+6'" #'$!346%% $!*/46%%, '6% 234 

64 #'"'5!,/.  

 

O3=),#)"3)= - "'1$!0 56%)+, #'$!3!,E!0 *40697 % ;4$461%. G'(6%"!4/*0 #' 

*/4-), '/ 45' '*6'.!6%0.  

I$%. 7)%:7.. P!-')4.?%4 $!*/46%0 '*/'$'36' 2(!)%/+ %)% $!*#%1%$'.!/+ 

4E4 64 #'.$43(46674 :1=4"#)0$7 . #$'(4=%6C%9%$'.!667@ ()2;?4 #!$'") 

*2-*/$!/.  

 

 $8:13"#)(6)%3=)" - */4-)4.!0 56%)+, #'$!3!4/ .*&'(7 % "')'(74 $!*/46%0, 

1'/'$74 %*1$%.)0,/*0 % "2"%C%9%$2,/*0. I/! -')4=6+ =!64*46! * *4"46!"% %= 

"4*/ 4*/4*/.466'5' #$'%=$!*/!6%0 $!*/46%@. G'$!346%4 $!*#$'*/$!604/*0 ';46+ 

-7*/$' % . /034)7& *)2;!0& =! 64*1')+1' (64@ "'34/ #$%.4*/% 1 5%-4)% .*45' 

#'*4.!. T')4=6+ #$'0.)04/*0 )%?+ #$% 6%=1'@ /4"#4$!/2$4 . *';4/!6%% * .7*'-

1'@ .)!36'*/+, .'=(2&!. Q$%- )451' 2=6!/+ #' -!$&!/%*/'"2 =4)46'"2 6!)4/2 

*#'$'6'?46%0.  
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I$%. 7)%:7.. G'.$43(46674 $!* /46%0 64"4()466' 2(!)%/+, =('$'.74 *40697 

#4$4*!(%/+; .!364@?44 #$'C%)!1/%;4*1'4 "4$'#$%0/%4 - #$'/$!.)%.!6%4 *4"06.  

 

L-=+%3)= ;!E4 .*45' #'$!3!4/ ;)46%*/74 1!1/2*7, 6' %6'5(! 1')'66'.%(674 % 

?!$'.%(674. P!-')4.!6%4 $!*#$'*/$!604/*0 #'*/4#466', 6!;%6!0 * 1'$64@, =!-

/4" #$'6%1!4/ . #$'.'(0E2, *%*/4"2, ('&'(%/ (' .4$&2?1% % .7=7.!4/ 2.0(!-

6%4. >! *$4=!66'" #'-454 "'36' .%(4/+ /%#%;67@ #$%=6!1 =!-')4.!6%0 - 1$!*-

6'-1'$%;64.2, '1$!*12 #$'.'(0E%& *'*2('. G'.$43(46674 1'$6% #')6'*/+, 

$!=$2?!,/*0, '*/!,/*0 /')+1' .')'16! #$'.'(0E%& *'*2('.. >!(=4"674 #'.$4-

3(46%0 .*1'$4 #$'0.)0,/*0 . .%(4 1$!*6'.!/7&, $'='.7& %)% C%')4/'.7& 6!)4-

/'. *#'$'6'?46%0.  '=-2(%/4)+ -')+?4@ ;!*/+, #$'6%1!4/ ;4$4= $!64.2, #'-

.4$&6'*/+, %6'5(! ;4$4= '/.4$*/%0 '/ 212*'. 6!*41'"7& % ($25%4 #'.$43(46%0 

*/4-)0.  

I$%. 7)%:7.. G$%"460/+ /')+1' #$'#!$4662, =4"),, 2-%$!/+ =!-')4.?%4 

$!*/46%0, %=-45!/+ #'.$43(46%@ ),-'5' $'(!, *'-),(!/+ #' .'="'36'*/% 2"4-

$4662, /4"#4$!/2$2 % .)!36'*/+, %=-45!/+ %=-7/1! !='/!.  

 

L3#3-1 % ,+,#-()/+; M3#)M#)%+ - .'=-2(%/4)% "'1$'@ 56%)%, 1'/'$74 #4$4-

6'*0/*0 * =!$!3466'@ =4")4@ % #'$!3!,/ . '*6'.6'" 1'$64.2, ?4@12. G$% 

#'$!346%% $!="05;!4/*0 % =!56%.!4/ /1!6+ */4-)0.  

I$%. 7)%:7.. P4"), #$'#!$%.!/+, #'.$43(46674 $!*/46%0 26%;/'3!/+ ."4*/4 

* 5'$?1!"%.  )!36'*/+ -)!5'#$%0/*/.24/ $!*#$'*/$!646%, =!56%.!6%0 #' */4--

),, #':/'"2 64'-&'(%"' '5$!6%;%.!/+ #')%. (' 64'-&'(%"'5' "%6%"2"!, '*'-

-466' . &')'(67@ =%"6%@ #4$%'( #'1'0.  

 

R-%+; 6;#"3(#)(#:, 383 +"#%),")= - ;!*/'4 0.)46%4 2 1!1/2*'..  7=7.!4/*0 

5$%-'" $'(! Gloeosporium. G$%=6!1% =!-')4.!6%0 - '1$25)74 *.4/)74 #0/6!, 1!1 

-7 =!5)2-)46674 . /1!6+ )%*/!, %)% 34 1'$%;64.74 #0/6!, . 1'/'$7& /1!6+ .7-

*7&!4/, /.4$(44/ % #'1$7.!4/*0 1'$1'@.  

I$%. 7)%:7..   6!;!)+6'@ */!(%% -')+674 "4*/! "'36' '*/'$'36' .7$4=!/+ 

'*/$7" 6'3'" % #'*7#!/+ #'$'?1'" 25)0.  

 

4$%".$ 6;#"+ - '#!*6'4 5$%-1'.'4 =!-')4.!6%4, 1'/'$'4 #$'0.)04/*0 #$4%"2-

E4*/.466' . &')'(6'4 .$4"0 5'(! #$% .7*'1'@ .)!36'*/% .'=(2&!.  

I$%. 7)%:7.. >4 *'=(!.!/+ /4#)'),-%.7" 1!1/2*!" ;4$4*;2$ 6%=1'@ /4"#4$!-

/2$7, %=-45!/+ *)%?1'" .7*'1'@ .)!36'*/% .'=(2&!.  
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23%-(".$ =+7)8$/+"3;  
 

23%-(. 3 1",)68+=1. - "%1$'*1'#%;4*1%4 .$4(%/4)%, .7=7.!,E%4 *!"74 

$!=)%;674 =!-')4.!6%0 1!1 $!*/46%@, /!1 % 3%.'/67&, ),(4@. G4$46'* %6C41-

9%% #$'%*&'(%/ * *'1'" #'$!34667& $!*/46%% *'*2E%"% 6!*41'"7"% %)% #$% 

*$4=14 ;4$461'..  %$2*674 $!*/46%0 64 #'()43!/ )4;46%,, * 6%& 64)+=0 *$4=!/+ 

;4$461%, /!1 1!1 '6% #')6'*/+, %6C%9%$'.!67, U%"%;4*1%& *$4(*/. -'$+-7 

#'1! 4E4 64 *2E4*/.24/. A!"'4 $!*#$'*/$!6466'4 .%$2*6'4 =!-')4.!6%4 1!1/2-

*'. - "'=!%1! :#%C%)),"!. F6! #$'0.)04/*0 . .%(4 *)451! 25)2-)4667& #$'=$!-

;67& 34)/'.!/7& #0/46, 64 %"4,E%& $4=1' ';4$;4667& 5$!6%9, 1'/'$74 #'*/4-

#466' $!*#$'*/$!60,/*0 '/ 1$!4. 1 *4$4(%64, H #'$!34667& $!*/46%@ '*)!-4.!-

4/ *#'*'-6'*/+ 1 9.4/46%,. T')+674 :1=4"#)0$7 #'()43!/ 26%;/'346%,.  

 

J$6+%+=3#+%".$ =+7)8$/+"3;  

 

P6%)7,)/$"3$ #'0.)04/*0 . $4=2)+/!/4 *)%?1'" .7*'1'@ .)!36'*/% .'=(2&! 

#$% 6%=1'@ /4"#4$!/2$4, ! /!134 #$% 6!$2?46%% #%/!6%0, 6!#$%"4$ #$% #'.7-

?466'" *'(4$3!6%% !='/! . #';.4. F;46+ #'(.4$3467 :/'"2 )%*/'#'('-674 

1!1/2*7 % $!=)%;674 .%(7 '#269%@. D!$/%6! #'.$43(46%0 6!#'"%6!4/ '#$'--

1'.46%4 :#%(4$"%*! #$% *%)+6'" #'$!346%% #!2/%667" 1)4E'".  

 

PF)C3 963'$%13(+ - '*'-466' ;!*/' "'36' 6!-),(!/+ .4*6'@, 1'5(! $!*/46%0 

#'*)4 (')5'@ /4"6'@ =%"7 *$!=2 '1!=7.!,/*0 6! 0$1'" *')694. G'.$43(46%4 

#$'0.)04/*0 . .%(4 -')+?%& -)4(6'-34)/7& #0/46 6! */4-)0& $!*/46%@, 1'/'$74 

234 64)+=0 .7)4;%/+.   '*'-' /034)7& *)2;!0& '3'5% .4(2/ 1 =!56%.!6%, % 

5%-4)% 1!1/2*'.. G$'C%)!1/%1! :/'5' 6434)!/4)+6'5' 0.)46%0 - #'*/4#466'4 
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$!*/46%@ 64 6236' "460/+ %& #')'346%0 '/6'*%/4)+6' *.4/!. F*/!6'.1! . $!=-
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6%4 #'-45% =!*7&!,/ (94$42*) % . 1'694 1'69'. $!*/46%4 #'5%-!4/.  

 

5%)M38+,#3,+. A)4(%/+ =! $> *2-*/$!/! % .'('@ ()0 #')%.!.  

 

T$H$"3$.   6!;!)+6'@ */!(%% "'36' #4$4*!(%/+ $!*/46%4 . #'(&'(0E%@ 

*2-*/$!/, #'(1%*)0/+ #')%.';62, .'(2.  



*+8$"'+%: -@)'+ =+ ,+,#-(+13 

V"/+%:   

N!*/46%0 6!&'(0/*0 . *'*/'06%% #'1'0, 2 6%& &')'(6!0 *2&!0 =%"'.1!. G')%. #'-

;/% 64 #$'%=.'(%/*0 (=! %*1),;46%4" 4#%C%/'.). A)4(%/4 =! *'*/'06%4" $!*/4-
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