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Acute Seed Security Findings 
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III. Delivery outlets and approaches 
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IV. Information innovations: raising awareness and demand 
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!
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(#8'! I/*8'*&! N/,7! 6*/7'*&P! 7#! ./5'! /22'&&! 6#! 8#;%+'! ).#,'&! N/,7! 2#,2*'6'! (1(!
8'&&/-'&!2#$+7!;'!='4!%,!)/&&%,-!2#,2*'6'!5/*%'64!/,7!&''7t+%,='7!%,I#*8/6%#,PQ!!B.'!
'II'26%5','&&!#I!'_%&6%,-!-*/&&*##6&!2#88$,%2/6%#,!8'2./,%&8&T!6.*#$-.!&2.##+&!/,7!
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I.  INTRODUCTION 

Rationale for Seed System Security Assessment (SSSA) 

B.%&!*')#*6!)*'&',6&!6.'!*'&$+6&!#I!/!(''7!(4&6'8!('2$*%64!F&&'&&8',6!N(((FP!%,!6.'!,#*6.'*,!
)/*6!#I!A/6/,-/T!B/,-/,4%=/!M%&6*%26! NA/+'8%'!/,7!]4$,>$!6'**%6#*%'&P!#I!'/&6'*,!?#,-#Q!B.'!
/&&'&&8',6! 6##=! )+/2'! %,!F$-$&6! /,7! (')6'8;'*! edbe! /,7!0/&! %8)+'8',6'7! I#*! I%5'!8/%,!
*'/&#,&Q!
!
B.'! *'-%#,! *'2',6+4! '8'*-'7! I*#8!/!)'*%#7!#I! 2%5%+! &6*%I'! N',7%,-! /;#$6! eddgPT! ;$6! &6%++! ./&!
)#2='6&!#I!%,&'2$*%64Q!!B.'*'!%&!/!)*'&&%,-!,''7!6#!*';$%+7!/,7!'&6/;+%&.!/,'0!&6*$26$*'&!/,7!
)*#2'&&'&!6./6!2/,!&6*',-6.',!&8/++.#+7'*!I/*8'*&W!&''7!&'2$*%64Q!!
!
('+'26!&''7!/%7!./&!;'',!%,%6%/6'7!%,!6.'!*'-%#,!%,!6.'!+/&6!I%5'!4'/*&T!/+;'%6!#,!/!+%8%6'7!&2/+'Q!!
R%6.%,!/,!h'8'*-',24!I*/8'0#*=WT!7%*'26!&''7!7%&6*%;$6%#,!./&!6/=',!)+/2'T!)/*6%2$+/*+4!0%6.!
.#*6%2$+6$*/+!2*#)&T!/,7!&''7!5#$2.'*&!/,7!I/%*&!./5'!;'',!%8)+'8',6'7!I#*!&'5'*/+!&'/&#,&Q!!
R%6.%,!/! h7'5'+#)8',6/+!)'*&)'26%5'WT! &''7!8$+6%)+%2/6%#,!./&!;'',!'II'26'7!;4! &'+'26!,#,E
-#5'*,8',6/+!#*-/,%>/6%#,&!N]3K&P!/,7!6.'!J]!L##7!/,7!F-*%2$+6$*'!K*-/,%>/6%#,!NLFKP!/,7!
./&! ',2#8)/&&'7! /! -##7! */,-'! #I! 2*#)&V! 8/%>'T! *%2'T! -*#$,7,$6&Q! B.'! &''7!8$+6%)+%2/6%#,!
'II#*6&!0%6.!2/&&/5/!/,7!;/,/,/!./5'!;'',!)/*6%2$+/*+4!%8)#*6/,6!7$'!6.'!7%&'/&'!)*'&&$*'&!
I/2'7! ;4! ;#6.! 2*#)&Q! ! F&! 6.'&'! 'II#*6&! ./5'! ;'',! )%'2'8'/+! N/,7! /*'! -','*/++4! ,#6!
&$&6/%,/;+'PT!%6!%&!7$'!6%8'!6#!-'6!/!.#+%&6%2!5%'0!#,!&''7!&'2$*%64!,''7&!/,7!#))#*6$,%6%'&T!6#!
I%++!2*%6%2/+!-/)&!/,7!6#!2##*7%,/6'!;'66'*!6.'&'!+/$7/;+'!)/*6,'*!'II#*6&Q!
!
B.'! ,#*6.'*,! A/6/,-/! *'-%#,! /,7T! '&)'2%/++4! 6.'! I/*8+/,7&! /*#$,7! ]4$,>$T! 0/&! I#*8'*+4!
N)*'E0/*P!*'2#-,%>'7!/&!/,!%8)#*6/,6!;*'/7;/&='6!#I!MC?Q!!!R%6.!0'++E!)+/,,'7!&6*/6'-%'&!/,7!
%,%6%/6%5'&T! 6.'! *'-%#,! 2/,! *'-/%,! 6.%&!8$2.E,''7! &6/6$*'! /,7!'5',!'_)/,7!;#6.!)*#7$26%#,!
/,7!/-*#E',6'*)*%&'!'II#*6&Q! ! !B.'*'! %&!/!,''7! I#*! 6##+&! &$2.!/&! 6.'!(((FT!0.%2.!2/,!/+&#!;'!
I#*0/*7E+##=%,-Q!
!
?C(!'/&6'*,!FI*%2/!)*#-*/8&!/,7!%6&!)/*6,'*&!./5'!;'',!+#,-!%,6'*'&6'7!%,!&''7!&4&6'8&!8#*'!
-','*/++4!/,7!./5'!;'',!%,5#+5'7!%,!/!*/,-'!#I!)*#-*/8&!&$))#*6%,-!)*#2'&&'&!#I!&''7!
&'+'26%#,!/,7!5/*%'6/+!7'5'+#)8',6T!8$+6%)+%2/6%#,T!/,7!%8)*#5'7!&6#*/-'!8'6.#7&Q!!!?C(!
I%*8+4!;'+%'5'&!6./6!'8)#0'*%,-!+#2/+!2#88$,%6%'&!6#!2*'/6'!/,7!&$&6/%,!I$,26%#,/+!&''7!
&4&6'8&!0%++!7%*'26+4!+'/7!6#!%8)*#5'7!.#$&'.#+7!I##7!&'2$*%64Q!!
!
L%,/++4T!6.'!0#*=!6##=!)+/2'!6#!;$%+7!/&&'&&8',6!2/)/2%64Q!!(''7!&'2$*%64!/&&'&&8',6!6##+&!/*'!
+%,='7!6#!I##7!&'2$*%64!/&&'&&8',6&T!;$6!/*'!/+&#!^$%6'!7%&6%,26Q!L#*!'_/8)+'T!/,!/&&'&&8',6!
#I! /!)*#7$26%#,! &.#*6I/++T!0.%2.!#I6',! +'/7&! 6#! I##7!-/)&T! %,!8#&6! 2/&'&!7#'&!,#6! +'/7! 6#!/!
&''7! &.#*6I/++Q! ! ! B.'! C"",' C5&!"(' C"60#$!5' I&&"&&("*!! N(((FP! %,! ,#*6.'*,! A/6/,-/! 0/&!
7'&%-,'7! 6#! -%5'! .#,'7! 6'2.,%2/+! %,&%-.6! /,7! 6#! 6*/%,! )*#I'&&%#,/+&! %,! I/&6E'5#+5%,-! &''7!
&'2$*%64!/&&'&&8',6!/,7!%,6'*5',6%#,!7'&%-,!!!8'6.#7&Q!!B.'!6*/%,%,-O/&&'&&8',6!+/&6'7!6.*''!
0''=&!/,7!&6*',-6.','7!2/)/2%64!%,!&%_!#*-/,%>/6%#,&Q!!!
!
!
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Aims and Structure of Report:  

B.'! *')#*6! )*'&',6&! 6.'! *'&$+6&! #I! 6.'! (((F! %,! 6.'! ,#*6.'*,! )/*6! #I! A/6/,-/! NB/,-/,4%=/!
M%&6*%26PT!'/&6'*,!?#,-#!7$*%,-!F$-$&6!/,7!(')6'8;'*!edbeQ!!!<6!)*'&',6&!6.'!I%,7%,-&!#,!&''7!
&'2$*%64! /2*#&&! 60#! !"##$!%#$"&' N6'**%6#*%'&PT! 0%6.! &)'2%I%2! &%6'&! 2+$&6'*%,-! /*#$,7! B/;/2O0%6.!
A/+'8%'!6#0,T!/,7!1$.$4/O0%6.!]4$,>$!6#0,Q!D#6.!&%6'&!I#2$&!#,!*'&%7',6!I/*8'*&T!0%6.!6.'!
B/;/2!/*'/!%,2+$7%,-!/77%6%#,/+! %,I#*8/6%#,!I*#8!/!6#0,E;/&'7!2/8)!#I! %,6'*,/++4!7%&)+/2'7!
)'*&#,&! N<M:&PQ! ! B.'! &''7! &'2$*%64! %&&$'&! #I! *'&%7',6! I/*8'*&! ! Nh/++! I/*8'*&WP! /*'! &')/*/6'7!
I*#8!6.'! <M:&!/&! 6.'! +/66'*!8/4!./5'!&)'2%/+!,''7&T!)/*6%2$+/*+4!7$'! 6#!/&&'6!7')+'6%#,!/,7!
+/,7!%,&'2$*%64Q!!

<,! 6'*8&! #I! *')#*6! &6*$26$*'T! ?./)6'*! <<! %,6*#7$2'&! 6.'! (((F!8'6.#7#+#-4! /,7! *'5%'0&! 6.'!
/26$/+! 8'6.#7&! $&'7! %,! 6.'! F$-$&6E(')6'8;'*! /&&'&&8',6T! %,2+$7%,-! 6.'! */6%#,/+'! I#*! 6.'!
2.#%2'! #I! &%6'&Q! ! ! ?./)6'*! <<<! )*#5%7'&! /! ;*%'I! ;/2=-*#$,7! 6#! '/&6'*,! ?#,-#W&! ! I#*8/+! /,7!
'&)'2%/++4!%,I#*8/+!&''7!&'26#*T!!/,7!./&!/!&)'2%/+!I#2$&!!#,!.#0!+#2/+!&''7!8/*='6&!I$,26%#,Q!
 
?./)6'*! <X! )*'&',6&! 6.'!8/%,! I%'+7! I%,7%,-&T! 7%5%7'7! %,6#! &)'2%I%2! &'26%#,&! #,! &''7! &'2$*%64!
%&&$'&! %,! 6.'! ,'/*! 6'*8! NedbbEedbpPT! ! /,7! #,! 2.*#,%2! &6*'&&'&! /,7! '8'*-%,-! #))#*6$,%6%'&!
#5'*!6.'!8'7%$8!6#!+#,-'*E6'*8Q!!B.'!h,'/*!6'*8W!/,/+4&'&!2#,2',6*/6'!#,!6.'!8/%,!&'/&#,!
I#*! ;#6.! 4'/*&T! 6'2.,%2/++4! =,#0,! /&! h('/&#,! FWT! 0.%2.! -','*/++4! $,I#+7&! I*#8! K26#;'*! 6#!
S/,$/*4Q!
!
?./)6'*!X!)*'&',6&!6.'!*'2#88',7/6%#,&!/2*#&&!&%6'&T!I#++#0'7!;4!*'I'*',2'&Q!
!
F))',7%2'&! )#&6! &%6'E;4! &%6'! /26%#,! )+/,&! /,7! -%5'! /! -+%8)&'! %,6#! 6.'! 64)'! #I! 6/%+#*'7!
&6*/6'-%'&!,''7'7!6#!/77*'&&!&8/++.#+7'*!I/*8'*&W!2#,&6*/%,6&!/,7!#))#*6$,%6%'&Q!
!
]#6'!6./6!0.%+'!6.%&!*')#*6!)*'&',6&!/!&4,6.'&%&!#I!I%,7%,-&!/2*#&&!6.'!60#!&%6'&T!&%6'E&)'2%I%2!
*')#*6&!/*'!/5/%+/;+'!I*#8!?C(!?#,-#!NR%++4Q1$+%8;%f2*&Q#*-PQ!
!
B.%&!%&!,#6!/,!/2/7'8%2!*')#*6V!!6.'!I%'+70#*=!./&!;'',!'II'26'7!%,!/!*'+/6%5'+4!&.#*6!6%8'!6#!
/++#0!I#*!)+/,,%,-!#I!6.'!$)2#8%,-!/-*%2$+6$*/+!&'/&#,T!&6/*6%,-!0%6.!&#0%,-! %,!K26#;'*!/,7!
]#5'8;'*!edbeQ!!9/5%,-!&/%7!6.%&T!6.'!/&&'&&8',6!./&!/%8'7!I#*!2#,&%7'*/;+'!*%-#*V!%,2+$7%,-!
$&'!#I!8$+6%)+'!8'6.#7&T!6*%/,-$+/6%#,!#I!*'&$+6&!N0%6.!^$/,6%6/6%5'!/,7!^$/+%6/6%5'!7/6/PT!/,7!
I%'+70#*=!',2#8)/&&%,-!%8)#*6/,6!&/8)+'!&%>'&Q!!!
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II.   BACKGROUND TO SEED SYSTEM 
SECURITY ASSESSMENT (SSSA) 

B.%&! 2./)6'*! )*'&',6&! 6.'! ,'2'&&/*4! ;/2=-*#$,7! 6#! %,6'*)*'6! 6.%&! (((FQ! <6! %,6*#7$2'&! 6.'!
2#,2')6! #I! &''7! &'2$*%64! /,7! 6.'! 7%II'*',6! 64)'&! #I! &''7! /%7! /))*#/2.'&! 6./6! 8%-.6! ;'!
8/62.'7!6#!7%5'*&'!&''7!&'2$*%64!)*#;+'8&!N/,7!#))#*6$,%6%'&P!',2#$,6'*'7!#,!6.'!-*#$,7Qb!!!
1'6.#7&!$&'7!%,!6.'!F$-$&6!E(')6'8;'*!edbe!/&&'&&8',6!/*'!6.',!)*'&',6'7Q!

The Concept of Seed Security 

L/*8!I/8%+%'&!/*'!&''7!&'2$*'!0.',!6.'4!./5'!/22'&&!6#!&''7!N/,7!#6.'*!)+/,6%,-!8/6'*%/+P!#I!
/7'^$/6'!^$/,6%64T!/22')6/;+'!^$/+%64T!/,7!%,!6%8'!I#*!)+/,6%,-Q!(''7!&'2$*%64!%&!;'&6!I*/8'7!
0%6.%,! 6.'! ;*#/7'*! 2#,6'_6! #I! I##7! /,7! +%5'+%.##7! &'2$*%64Q! 9'+)%,-! I/*8'*&! 6#! #;6/%,! 6.'!
)+/,6%,-!8/6'*%/+&!6.'4!,''7!',/;+'&!6.'8!6#!)*#7$2'!I#*!6.'%*!#0,!2#,&$8)6%#,!/,7!&/+'Q!
!
F2.%'5%,-!&''7!&'2$*%64! %&!^$%6'!7%II'*',6!I*#8!/66/%,%,-!I##7!&'2$*%64T!7'&)%6'!6.'%*!#;5%#$&!
+%,=&Q!K,'!2/,!./5'!',#$-.! &''7! 6#! &#0!/!)+#6!;$6! +/2=! &$II%2%',6! I##7! 6#!'/6T! I#*!'_/8)+'!
7$*%,-!6.'!h.$,-*4!&'/&#,W!)*%#*!6#!./*5'&6Q!?#,5'*&'+4T!/!.#$&'.#+7!2/,!./5'!/7'^$/6'!I##7!
;$6! +/2=! /22'&&! 6#! /))*#)*%/6'! &''7! I#*! )+/,6%,-Q! M'&)%6'! 6.'&'! %8)#*6/,6! 7%II'*',2'&!
;'60'',!I##7!&'2$*%64!/,7!&''7!&'2$*%64T!7'6'*8%,/6%#,&!#I!&''7!&'2$*%64!/*'!,#*8/++4!;/&'7T!
%8)+%2%6+4!#*!'_)+%2%6+4T!#,!I##7!&'2$*%64!/&&'&&8',6&Q!B.%&!*'&$+6&!I*#8!/!+/2=!#I!/))*'2%/6%#,!
/,7!$,7'*&6/,7%,-!#I!&''7!&'2$*%64!%&&$'&Q!
 

@2"/,$3"&#$)&#/)>/.""%/.";84$'?A/1/B413"C)45//
B.'!2#,2')6!#I!&''7!&'2$*%64!'8;#7%'&!&'5'*/+!I$,7/8',6/+!/&)'26&Q! !M%II'*',6%/6%,-!/8#,-!
6.'&'! %&! 2*$2%/+! I#*! )*#8#6%,-! 6.#&'! I'/6$*'&! 6./6! I#&6'*! &''7! &'2$*%64! /&! 0'++! /&! I#*!
/,6%2%)/6%,-! 6.'! 0/4&! %,! 0.%2.! &$2.! &'2$*%64! 8%-.6! ;'! 6.*'/6','7Q! ! B/;+'! eQb! #$6+%,'&! 6.'!
I$,7/8',6/+!'+'8',6&!#I!&''7!&'2$*%64V! &''7!./&! 6#!;'!/5/%+/;+'T! I/*8'*&!,''7!6#!./5'!6.'!
8'/,&!6#!/22'&&!%6T!/,7!6.'!&''7!^$/+%64!8$&6!;'!&$II%2%',6!6#!)*#8#6'!-##7!)*#7$26%#,Q!!!

/$,9&#PVR.#3&&+#%&5*72(-#)7$'&O67MN#,$%25#&9&'&"(%#

L$7$'&(&7# 3&&+#3&5*72(-#

I)-$4-7$4$!5' ($II%2%',6!^$/,6%64!#I!&''7!#I!/7/)6'7!2*#)&!%&!0%6.%,!*'/&#,/;+'!
)*#_%8%64!/,7!%,!6%8'!I#*!2*%6%2/+!&#0%,-!)'*%#7&Q!

I66"&&' :'#)+'!./5'!/7'^$/6'!%,2#8'!#*!#6.'*!*'&#$*2'&!6#!)$*2./&'!#*!;/*6'*!
I#*!/))*#)*%/6'!&''7&Q!!

J0-4$!5' (''7!%&!#I!/22')6/;+'!^$/+%64V!!
• !!h.'/+6.4W!N).4&%2/+T!).4&%#+#-%2/+!/,7!&/,%6/*4!^$/+%64P!
• !!!/7/)6'7!!/,7!!I/*8'*E/22')6/;+'!5/*%'6%'&!

(#$*2'V!C'8%,-6#,!"!'-4:'eddeQ!

                                                
1 This section draws on  Sperling et al., 2008. 
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!;$29$,292(-! %&! 7'I%,'7! ,/**#0+4! /&! 0.'6.'*! /! &$II%2%',6! ^$/,6%64! #I! &''7! #I! 6/*-'6! 2*#)&! %&!
)*'&',6! 0%6.%,! *'/&#,/;+'! )*#_%8%64! N&)/6%/+! /5/%+/;%+%64P! /,7! %,! 6%8'! I#*! 2*%6%2/+! &#0%,-!
)'*%#7&! N6'8)#*/+! /5/%+/;%+%64PQ! <6! %&! '&&',6%/++4! /! -'#-*/).%2/++4! ;/&'7! )/*/8'6'*T! /,7! &#! %&!
%,7')',7',6!#I!6.'!&#2%#'2#,#8%2!&6/6$&!#I!I/*8'*&Q!
!
(''7!$55&%%' %&!/!)/*/8'6'*!&)'2%I%2! 6#! I/*8'*&!#*!2#88$,%6%'&Q! <6! +/*-'+4!7')',7&!$)#,!6.'!
/&&'6&!#I!6.'!I/*8'*!#*!.#$&'.#+7!%,!^$'&6%#,V!0.'6.'*!6.'4!./5'!6.'!2/&.!NI%,/,2%/+!2/)%6/+P!
#*!&#2%/+!,'60#*=&!N&#2%/+!2/)%6/+P!6#!)$*2./&'!#*!;/*6'*!I#*!&''7Q!!
!
(''7!W*$92(-!%,2+$7'&!60#!;*#/7!/&)'26&V!&''7!^$/+%64!1"#'&"T!/,7!5/*%'64!^$/+%64Q!(''7!^$/+%64!
2#,&%&6&!#I!).4&%2/+T!).4&%#+#-%2/+! /,7! &/,%6/*4!/66*%;$6'&! N&$2.!/&!-'*8%,/6%#,! */6'!/,7! 6.'!
/;&',2'!#*!)*'&',2'!#I!7%&'/&'T!&6#,'&T!&/,7T!;*#=',!&''7!#*!0''7&PQ!B-#$"!5'30-4$!5!2#,&%&6&!
#I!-','6%2!/66*%;$6'&T!&$2.!/&!)+/,6!64)'T!7$*/6%#,!#I!-*#06.!242+'T!&''7!2#+#*!/,7!&./)'T!/,7!
)/+/6/;%+%64Q!
!
<,!&%6$/6%#,&!#I!&6*'&&T! %6! %&!*/*'!6#!./5'!2#,&6*/%,6&! %,!/++!6.*''!&''7!&'2$*%64!I'/6$*'&!/6!6.'!
&/8'!6%8'Q!B.'!2./++',-'!%&!6#!%7',6%I4!6.'!*'/+!)*#;+'8!/,7!6.',!6/*-'6!/26%#,&!6#!/++'5%/6'!
6./6!)*#;+'8Q!

D;8'"/1&%/024)&$;/.""%/+&#";84$'?/
F,/+4&%&!#I! &''7!&'2$*%64! *'^$%*'&!2#,&%7'*/6%#,!#I! 6.'!7$*/6%#,!#I! 6.'!&6*'&&V! !0.'6.'*! %6! %&!
h/2$6'W!#*!h2.*#,%2W!N*'2#-,%>%,-!6./6!6.'!7%5%&%#,&!/*'!,#6!/;&#+$6'PQ!!

F2$6'!&''7! %,&'2$*%64! %&!;*#$-.6!#,!;4!7%&6%,26T! &.#*6E+%5'7!'5',6&' 6./6!#I6',!/II'26!/!;*#/7!
*/,-'!#I!6.'!)#)$+/6%#,Q!<6!8/4!;'!&)$**'7!;4!I/%+$*'!6#!)+/,6T!+#&&!#I!/!./*5'&6T!#*!.%-.!)'&6!
%,I'&6/6%#,!#I!&''7!%,!&6#*/-'Q!R.%+'!%,!,#*8/+!6%8'&!.#$&'.#+7&!8/4!./5'!5/*%#$&!7'-*''&!#I!
&''7!&'2$*%64T!/++!8/4!;'!/II'26'7!;4!/,!/2$6'!'5',6T!&$2.!/&!/!I+##7Q!

?.*#,%2! &''7! %,&'2$*%64! %&! %,7')',7',6! #I! /,! /2$6'! &6*'&&! #*! 7%&/&6'*T! /+6.#$-.! %6! 8/4! ;'!
'_/2'*;/6'7!;4! %6Q! <6!8/4!;'! I#$,7!/8#,-!-*#$)&!0.#!./5'!;'',!8/*-%,/+%>'7! %,!7%II'*',6!
0/4&V! '2#,#8%2/++4! NI#*! '_/8)+'T! 7$'! 6#! )##*T! %,/7'^$/6'! +/,7! #*! %,&$II%2%',6! +/;#*Pu!
'2#+#-%2/++4!NI#*!'_/8)+'T! %,!/*'/&!#I!*')'/6'7!7*#$-.6!/,7!7'-*/7'7!+/,7Pu!#*!)#+%6%2/++4!N%,!
%,&'2$*'! /*'/&T! #*! #,! +/,7!0%6.! $,2'*6/%,! 6',$*'! /**/,-'8',6&PQ! ?.*#,%2/++4! &''7! %,&'2$*'!
)#)$+/6%#,&!8/4!./5'!#,-#%,-!7%II%2$+6%'&!%,!/2^$%*%,-!#IIEI/*8!&''7!7$'!6#!+/2=!#I!I$,7&u!#*!
6.'4!8/4! *#$6%,'+4! $&'! +#0E^$/+%64! &''7! /,7! $,0/,6'7! 5/*%'6%'&Q! B.'! *'&$+6! %&! .#$&'.#+7&!
0%6.!;$%+6E%,!5$+,'*/;%+%6%'&Q!!

F2$6'! /,7! 2.*#,%2! &''7! %,&'2$*%64! #I6',! '_%&6! 6#-'6.'*! %,! '8'*-',24! 2#,6'_6&Q! <,7''7T! %,!
2/&'&!0.'*'!'8'*-',2%'&!*'2$*!z!%,!7*#$-.6E)*#,'!/*'/&T!I#*!'_/8)+'!z!/2$6'!)*#;+'8&!/*'!
,'/*+4!/+0/4&!&$)'*%8)#&'7!#,!2.*#,%2!)*#;+'8&!*##6'7!%,!)#5'*64Q!! 

/

E)4"/!">$&"%/D&16?#"#/F"1%$&9/')/E)4"/@149"'"%/!"#<)&#"#//
B/;+'!eQe! -%5'&! '_/8)+'&!#I! .#0! %7',6%I%2/6%#,!#I! /! &)'2%I%2! &''7! &'2$*%64! 2#,&6*/%,6! &.#$+7!
+'/7!6#!/!6/*-'6'7!*'&)#,&'T!/&!0'!/*'!/%8%,-!I#*!%,!6.%&!(#$6.'*,!($7/,!/&&'&&8',6Q!(#T!I#*!
'_/8)+'T! %I! W&''7! /5/%+/;%+%64W! %&! /&&'&&'7! /&! 6.'! )*#;+'8! %,! 6.'! &.#*6! 6'*8T! &''7E;/&'7!
%,6'*5',6%#,&T! &$2.! /&! &''7! %8)#*6/6%#,! NI#*! /2$6'! &.#2=&P! 8/4! ;'! /))*#)*%/6'Q! N(''7!
/5/%+/;%+%64!)*#;+'8&!*/*'+4!)'*&%&6!#5'*!6.'!+#,-!6'*8QP!<,!2#,6*/&6T!/!7%/-,#&%&!#I!/!)*#;+'8!
#I! h&''7!/22'&&W!8%-.6!0%&'+4! 6*%--'*!/!.#+%&6%2! /,/+4&%&!#I! +%5'+%.##7! &6*/6'-%'&Q! <,! 6.'!/2$6'!
)./&'T!)*#5%7%,-!I/*8'*&!0%6.!2/&.!#*!5#$2.'*&!6#!-'6!6.'%*!7'&%*'7!&''7!8%-.6!;'!'II'26%5'Q!
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9#0'5'*T!/,!%7',6%I%2/6%#,!#I!/22'&&!)*#;+'8&!#,!/!2.*#,%2!;/&%&!&.#$+7!+'/7!)*/26%6%#,'*&!6#!
+##=!0'++!;'4#,7!&''7!/,7!&''7!&'2$*%64!2#,&6*/%,6&Q!B.'!%,/;%+%64!6#!/22'&&!2'*6/%,!,'2'&&/*4!
-##7&!#,! /! *')'/6'7!;/&%&! %&! $&$/++4! '^$/6'7!0%6.!)*#;+'8&!#I! ;/&%2! )#5'*64Q! <,%6%/6%5'&! 6#!
.'+)! I/*8'*&! -','*/6'! %,2#8'! /,7! &6*',-6.',! 6.'%*! +%5'+%.##7&! 0#$+7! ;'! '&&',6%/+Q! (''7!
^$/+%64!)*#;+'8&T!0.'6.'*!6.'4!*'+/6'!6#!2#,2'*,&!0%6.!6.'!5/*%'6%'&!#*!0%6.!&''7!.'/+6.!1"#'
&"<'/*'!*/*'+4!&.#*6E6'*8Q!C'&)#,&'&!$&$/++4!*'^$%*'!&%-,%I%2/,6!7'5'+#)8',6!)*#-*/8&T!+%,='7!
6#!)+/,6!;*''7%,-!#*!&''7!^$/+%64!%,%6%/6%5'&T!7')',7%,-!#,!6.'!&)'2%I%2!2#,&6*/%,6!%7',6%I%'7Q!
!
/$,9&#PVP.##/-<&%#6)#%&&+#%&5*72(-#<76,9&'%#$"+#,76$+9-#$<<76<72$(&#7&%<6"%&% 

L$7$'&(&7 ####!5*(& @076"25 

J,/5/%+/;%+%64!#I!&''7 M%*'26!7%&6*%;$6%#,!#I!&''7 N9/))',&!*/*'+4!#*!,'5'*P!

L/*8'*&!+/2=!/22'&&!6#!
/5/%+/;+'!&''7 

X#$2.'*&!/,7!2/&. 
N&#8'6%8'&!0%6.!!&''7!
I/%*&P 

<,2#8'!-','*/6%#,!/26%5%64!

F-*#',6'*)*%&'!7'5'+#)8',6 

:##*!&''7!^$/+%64!
! !!)##*!5/*%'6%'& 
! !!$,.'/+6.4!&''7 
 

"%8%6'7!%,6*#7$26%#,&!#I!
,'0!5/*%'6%'& 

<,6*#7$2'!,'0!5/*%'6%'&!/,7!-%5'!
6'2.,%2/+!&$))#*6!
 
X/*%'64!&'+'26%#,!O!;*''7%,- 
!
M'5'+#)8',6!#I!&''7!',6'*)*%&'&!+%,='7!
6#!,'0!5/*%'6%'&!/,7!#6.'*!^$/+%64!
',./,2'8',6& 

C%0#6"@'C1"#4$*/'"!'-4:'KLLM'

/
Seed System Security Assessment 
 
F!(((F!*'5%'0&!6.'!I$,26%#,%,-!#I!6.'!&''7!&4&6'8&!I/*8'*&!$&'T!!;#6.!I#*8/+!/,7!%,I#*8/+Q!!<6!
/&=&!0.'6.'*!&''7!#I!/7'^$/6'!^$/+%64!%&!/5/%+/;+'!/,7!0.'6.'*!I/*8'*&!2/,!/22'&&!%6Q!B.'!
(((F!/+&#!)*#8#6'&!&6*/6'-%2!6.%,=%,-!/;#$6!6.'!*'+%'IT!*'2#5'*4!#*!7'5'+#)8',6!5%&%#,!
,''7'7Q!L#*!%,&6/,2'T!7$*%,-!/!)'*%#7!#I!&6*'&&T!&.#$+7!'II#*6&!/%8!6#!*'&6#*'!6.'!&''7!&4&6'8!
6#!%6&!I#*8'*!&6/6'T!#*!&.#$+7!6.'4!/%8!6#!&6*',-6.',!%6v!(.#$+7!'II#*6!I#2$&!#,!2*#)&!I#*!I##7T!
%,2#8'!#*!;#6.v!(.#$+7!%,6'*5',6%#,&!;'!+%,='7!6#!2*#)&!6%'7!0%6.!6.'!8#&6!5$+,'*/;+'!N'Q-QT!
0#8',Pv!N()'*+%,-!eddk!-%5'&!/!7'&2*%)6%#,!#I!6.'!(((F!8'6.#7!!!!!
.66)VOO0';/))Q2%/6Q2-%/*Q#*-O/I*%2/O)7IO&&&/i8/,$/+i2%/6Q)7I). 

E"'2)%#/G#"%/

B.'!6.'8'&!/,7!8'6.#7&!$&'7! %,!6.'!,#*6.'*,!A/6/,-/!(((F!/*'!&='62.'7!#$6! %,!B/;+'!eQpQ!
B.'4! %,2+$7'! /! */,-'! #I! ^$/+%6/6%5'! /,7! ^$/,6%6/6%5'! 8'6.#7&! /,7! 7*/0! #,! 8$+6%)+'!
&6/='.#+7'*!%,&%-.6&Q!!1/))%,-!6##+&!0'*'!/+&#!$&'7!6#!6*/2'!&''7!/5/%+/;%+%64!/,7!&''7!I+#0&!
0%6.%,!/,7!/8#,-!*'-%#,&Q! !KI!&)'2%/+!,#6'! %&!6./6!6.'!&/8)+'!&%>'&!0'*'!*'+/6%5'+4!;%-!I#*!/!
*/)%7! /&&'&&8',6V! bck! %,7%5%7$/+! I/*8'*! %,6'*5%'0&T! oc! 6*/7'*! %,6'*5%'0&T! 5%&%6&! 6#! bd! %,)$6!
7'/+'*&! /,7! /-*#E)*#2'&&#*&T! /,7! 8$+6%)+'! I#2$&! -*#$)! 7%&2$&&%#,&! /,7! ='4! %,I#*8/,6!
%,6'*5%'0&Q!!
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#

/$,9&#PVS.##8";&%(24$(2;&##'&(06+%##*%&+#2"#(0&#333!#"67(0&7"#H$($"4$N#!*4V#X3&<(V#PQRP 

/-<&#6)#8";&%(24$(26"# @6''&"($7-#
#

D/2=-*#$,7!%,I#*8/6%#,!2#++'26%#,!!
!

• :*#H'26!*')#*6&T!*'-%#,/+!+%6'*/6$*'!

M/6/;/&'!$6%+%>/6%#,!
!

• /-*%2$+6$*/+!)*#7$26%#,!I%-$*'&!
• 5$+,'*/;%+%64!7/6/!

A'4!%,I#*8/,6!%,6'*5%'0&! -#5'*,8',6!O)*#H'26!)'*&#,,'+!
&''7!)*#7$2'*&O8$+6%)+%'*&!

L#2$&!-*#$)!7%&2$&&%#,&!!!
!
?#88$,%64E;/&'7!!
!
R#8',W&!-*#$)&!!!!!
!

(')/*/6'!2#88$,%64!!/,7!0#8',E!#,+4!!L3M!!
!

• /-*%2$+6$*/+!/,7!5/*%'64!!$&'!/,7!6*',7&!
• &''7!&#$*2'!&6*/6'-%'&T!;4!2*#)!
• 2#88$,%64!&''7!&'2$*%64!/&&'&&8',6!
• 0#8',W&!2*#)O&''7!!2#,&6*/%,6&O#))#*6$,%6%'&!

L/*8'*!%,6'*5%'0!&!N]wbckP! • &''7!&#$*2'!)/66'*,&O%,)$6!$&'!
• /22'&&!6#!,'0!5/*%'6%'&O!&''7!/%7!

F-*#E%,)$6!7'/+'*&T!F-*#E)*#2'&&#*&!N2Q!bdP!
!

• )*#2'&&%,-!6*',7&!
• 8/*='6!2#,&6*/%,6&!n!#))#*6$,%6%'&!

(''7O-*/%,!8/*='6!/,/+4&%&!!N]woc!6*/7'*&P!
!
!

2*#)&!/,7!5/*%'6%'&!&$))+%'&!#,!8/*='6!
)*%2%,-!)/66'*,&O!&#$*2%,-!/*'/&!
&''7!^$/+%64!8/,/-'8',6!)*#2'7$*'&!

 
 
 
Household sample 
:/*6!#I! 6.'!8'6.#7#+#-4!$&'7! %,! 6.'!(((F!7%7! %,5#+5'!2#,7$26%,-!^$/,6%6/6%5'! %,6'*5%'0&!/6!
6.'! .#$&'.#+7! +'5'+Q! 9#$&'.#+7&! 0'*'! 2.#&',! 0%6.#$6! ;%/&! ;4! I/,,%,-! #$6! %,! 7%5'*&'!
7%*'26%#,&!I*#8!/!2',6*/+!+#2/6%#,!)#%,6Q!G5'*4!p*7!#*!o6.!.#$&'.#+7!0/&!2.#&',!N7')',7%,-!#,!
)#)$+/6%#,!7',&%64PQ!!!!

KI!,#6'!%&!6./6!/+8#&6!bOp!#I!6.'!.#$&'.#+7&!7'&%-,/6'7!6.'8&'+5'&!/&!WI'8/+'E.'/7'7WQ!B.'!
(((F!6'/8T!+/6'*T!I#$,7!6.%&!2/6'-#*4!,#6!5'*4!$&'I$+!/&!8/,4!.#$&'.#+7&! +'-/++4!.'/7'7!;4!
8',!0'*'!%,!)*/26%2'!*$,!;4!0#8',!EE!/&!8',!0'*'!0#*=%,-!#IIEI/*8!N'Q-Q!%,!6.'!8%,'&PT!#*!
,#6!',-/-'7!%,!7/%+4!7'2%&%#,&Q!!

KI!6.'!bck!99!%,6'*5%'0'7T!/;#$6!kjl!0'*'!/8#,-!6.'!&'66+'7!)#)$+/6%#,!/,7!bjl!/8#,-!/!
-*#$)!#I!%,6'*,/++4!7%&)+/2'7!)'*&#,&Q!!!B.'!<M:(!0'*'!I#$,7!#,+4!%,!6.'!B/;/2!/*'/!/,7!./7!
;'',!7%&)+/2'7!8/%,+4!7$'!6#!2#,I+%26O%,&'2$*%64!%,!6.'!,#*6.'*,!A/6/,-/!/*'/!%,!6.'!+/&6!eEj!
4'/*&Q!!!!B/;+'!eQo!&$88/*%>'&!.#$&'.#+7!&/8)+'!2./*/26'*%&6%2&Q!

!

!

!

!

!

#
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/$,9&#PVY.####333!#"67(0&7"#H$($"4$#7&426"N##06*%&069+##ECCF#%$'<9&#50$7$5(&72%(25%#EJ#ZR[\F#

/

/

.$'"/02)$;"//
(%6'&! 0'*'! 2.#&',! 8/%,+4! 6#! +%,=! 6.'! /&&'&&8',6! 6#! )*/26%2/+! /26%#,T! /,7! .',2'! I#++#0'7!
)/*6,'*!)*%#*%6%'&Q! !L%-$*'!eQb!%,7%2/6'&!6.'!-','*/+! +#2/6%#,!#I!6.'!60#!&%6'&V!B/;/2OA/+'8%'T!
1$.$4/O]4$,>$Q!
#
?24*7&#PVRV###]&647$<025#965$(26"#6)#333!#^6"&%N#3&<(&',&7#PQRP###

#
!

!

!

!

!

!

!
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!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!

!
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!

!

!
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!
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!

"

"

"

"

"

"

"

"

"

"

"

"

"
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"

"

"

"

"
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B/;/2!
!
B/;/2! 5%++/-'! %&! &%6$/6'7! bk! =8! I*#8!A/+'8%'! 6#0,T!0%6.! -##7! *#/7! +%,=&! ;'60'',! 6.'! 60#!
6./6! I/2%+%6/6'! *'+/6%5'+4! '/&4! /22'&&! 6#! -##7&! N%,2+$7%,-! &''7P! /,7! -*#0%,-! ;$&%,'&&!
#))#*6$,%6%'&Q!!!L#*!4'/*&!N'&)'2%/++4!bcgdEbccdPT!6.'!5%++/-'!0/&!=,#0,!/&!/,!/*'/!)*#5%7%,-!
+/;#*! I#*! 0'++E7'5'+#)'7! ',6'*)*%&'&V! 6.'! 6#;/22#! %,7$&6*4! N.',2'! 6.'! 5%++/-'! ,/8'PT! 6.'!
*/%+*#/7!N(]??T!(#2%'6'!]/6%#,/+'!7'!?.'8%,!7'!I'*!7$!?#,-#PT!6.'!6'_6%+'!%,7$&6*4!NL<"B<(FLE!
L%+/6$*'EB%&&/-'EFI*%2/%,'P! /,7! 2#88'*2%/+! I%&.! )*#2'&&%,-Q! ! :/*6%/++4! ;'2/$&'!#I! 6.%&! +'-/24T!
'5',!6#7/4T!6.'!5%++/-'! %&!8/*='7!;4!'_6*'8'+4!.%-.!$&'!#I!2#,6*/26! +/;#*!0%6.%,!/-*%2$+6$*'!
N&''!D#_!bPQ!
!
B.'! 5%++/-'! %6&'+I! )*'&',6+4! ./&! kmdd! %,./;%6/,6&T! .#0'5'*T! #,+4! /;#$6! ejl! #I! 6.'&'! /*'!
2#,&%7'*'7!#*%-%,/+!#*! +#2/+T!0%6.!gjl!;'%,-!,'0!8%-*/,6&! N%,! 6.'! +/&6!jEbd! 4'/*&P! /,7!bdl!
;'%,-! %,6'*,/++4EM%&)+/2'7!:'*&#,&T!0.#!./5'!;'',!2/8)'7!0%6.%,! 6#0,!;#$,7/*%'&! I#*! 6.'!
+/&6! 60#! 4'/*&! #*! &#Q! N<M:(! /*'! -','*/++4! I*#8! R%8;%T! L%>%T! /,7! #6.'*! /*'/&! #,! 6.'! *#$6'!
6#0/*7!D',7'*/PQ!!1/,4!.'*'!/*'!*'+/6%5'+4!,'0!6#!6.'!)*/26%2'!#I!/-*%2$+6$*'Q!
!
B.'!5%++/-'!#I!B/;/2!./&!60#!7%&6%,26!/-*%2$+6$*/+!/*'/&T!/!)+/6'/$T!0.'*'!8#&6!6.'!)#)$+/6%#,!
./&! &#8'! +/,7T! /,7! 6.'! 5/++'4T! 0.%2.! %&! )/*2'+'7! #$6! I#*! &'/&#,/+! 2*#)&! ;4! 6.'! 2$&6#8/*4!
?.%'IQ! ! NK,'!#I!6.'!8/%,!2#8)+/%,6&!#I!6.'!<M:(T! %&!6./6!I'0!./5'!;'',!-%5',!/22'&&!6#!6.'%*!
*%2.!5/++'4!+/,7!/,7!6./6!6.'%*!)+#6&T!#,!6.'!)+/6'/$!/*'!#I6',!jEbd!=8!7%&6/,6QP!!"/,7!&2/*2%64!
%&! 6.'! 7'I%,%,-! %&&$'! .'*'! 0%6.! .#+7%,-&! -','*/++4! +'&&! 6./,! b! ./T! /,7! )+#6&! %,! 6.'! 5/++'4!
)/*6%2$+/*+4!&8/++!/,7!%,!7'8/,7Q!!!!
#
#
1$.$4/!
!
B.'!5%++/-'!#I!1$.$4/!%&!^$%6'!7%&6%,26!I*#8!6.'!B/;/2!&%6'Q!!1$.$4/T!/,7!6.'!]4$,>$!*'-%#,!
8#*'!-','*/++4T!$&'7!6#!;'!/!;*'/7;/&='6!#I!/-*%2$+6$*/+!)*#7$26%#,! %,!A/6/,-/! N/,7!7$*%,-!
6.'! 2#+#,%/+! )'*%#7! 0/&! =,#0,! I#*! 2#66#,! )*#7$26%#,PQ! ! "/,7! %&! '_)/,&%5'T! /,7! $,6%+! 5'*4!
*'2',6+4T!I#*'&6!0/&!*#$6%,'+4!2+'/*'7!6.*#$-.!$&%,-!6*/7%6%#,/+!8'6.#7&!#I!&+/&.!/,7!;$*,!6#!
)+/,6!6.'!%8)#*6/,6!8/%>'!2*#)Q!!B.'!)*/26%2'!%&!&6%++!#,-#%,-T!;$6!/6!/!*'7$2'7!&2/+'Q!!!
!
B*/,&)#*6! *#$6'&! -*'/6+4! 7'6'*%#*/6'7! 7$*%,-! 6.'! 1/4%! 1/4%e! )'*%#7! #I! %,&'2$*%64! N*#$-.+4!
;'60'',!bccmEeddjPT!7%*'26+4!/II'26%,-!2#88'*2%/+!#))#*6$,%6%'&!!N,#6'T!6.'*'!%&!&6%++!]K!+#2/+!
8/*='6!/6!1$.$4/!%6&'+IPQ! ! <,!6.'!+/&6!4'/*T!6.'!*#/7!;'60'',!]4$,>$!/,7!A/+'8%'!Nbco!=8P!
./&!;'',!-*'/6+4!%8)*#5'7!/,7!./&!&)$**'7!'2#,#8%2!',6'*)*%&'!%,!6.'!*'-%#,!N&#!/!6*%)!6./6!
I#*8'*+4!6##=!$)!6#!e!0''=&T!,#0!6/='&!;$6!o!.#$*&PQ!!9#0'5'*T!6.'!*#/7!+%,=%,-!1$.$4/!6#!
]4$,>$E!&#8'!bj!=8T! *'8/%,&!7'6'*%#*/6'7T!/,7!*'^$%*'&!p!.#$*&!;4! I##6!#*! +#/7'7!;%242+'!
N0%6.!6.'!+/66'*!;'%,-!6.'!8/%,!0/4!-##7&T!'&)'2%/++4!-*#$,7,$6&T!/*'!6*/,&)#*6'7PQ!
!
F!='4!+%5'+%.##7!%,I+$',2'!%,!6.%&!/*'/!%&!8%,%,-Q!!F-*%2$+6$*/+!0#*='*&T!'&)'2%/++4!4#$,-!8',T!
+'/5'!6.'!I/*8!6#!0#*=!%,!,'/*;4!^$/**%'&!N/6!od!=8T!|bdd!=%+#&W!/,7!ge!=8!h6'8)&!)*'&',6PQ!!
R.%+'! 6.'!0#*=! %6&'+I!8/4! ,#6! ;*%,-! 6.'! 2/&.! '_)'26'7! N&''! D#_! ePT! 6.'!8%,%,-! )#)$+/6%#,!
7#'&!,''7!6#!;'!I'7!t!0%6.!;'/,&T!8/%>'T!8/,%#2!I+#$*Q!!
##
L#*!&$88/*4!#I!&%6'!)/*/8'6'*&!&''!B/;+'!eQj!;'+#0!
# #

                                                
e!1/4%!1/4%!-*#$)&!/*'!'&&',6%/++4!+#2/+%>'7!5%++/-'!8%+%6%/&!6./6!8/4!&)*'/7!#$6!#5'*!/!+/*-'!/*'/Q!!M%II'*',6!
I/26%#,&!;+#2=!/,7!7'&6*#4!*#/7&!6#!)*'5',6!/22'&&Q!
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#
/$,9&#PV#a.# 3&9&5(#+&%572<(2;&#<$7$'&(&7%#6)#%2(&%#506%&"#)67#$%%&%%'&"(V#
!
32(&# /$,$5##

EO2(0#H$9&'2&#(6O"F#
D*0*-$##
EO2(0#J-*"^*#(6O"F#
#

F-*#E'2#+#-4! X/++'4!!E!mjdEmkd!8!/+6%6$7'!
:+/6'/$!
!

(/5/,,/.EI#*'&6!!EgjdEgkd!
/+6%6$7'!!

<**%-/6'7!O*/%,I'7! C/%,I'7! C/%,I'7!
!

!
:*%,2%)/+!?*#)&!

?/&&/5/T!8/%>'T!-*#$,7,$6&T!
%**%-/6'7V!)/774!T!&0''6!)#6/6#T!!!
K%+!)/+8!!

?/&&/5/T!8/%>'T!-*#$,7,$6&!

G8'*-%,-!2*#)&! B/*#T!&#4;'/,T!.#*6%2$+6$*/+!2*#)&T!
&$-/*!2/,'!!!

C%2'T!6#8/6#'&T!)'/&!

<,I*/&6*$26$*'!
E*#/7&!
E8/*='6!
E!6'+').#,'!
!

3##7!*#/7!!
:'*8/,',6!8/*='6!
R'++E7'5'+#)'7!2#88'*2'!2',6'*!
3##7!8#;%+'!2#5'*/-'!

C#/7!*'2',6+4!%8)*#5'7!
I*#8!]4$,>$!6#!A/+'8%'!
Nbco!=8T!)/2='7!7%*6P!
!
C#/7!1$.$4/!6#!]4$,>$!&6%++!
)##*!&./)'!Nbj!=8P!
!
]#!+#2/+!8/*='6&!
!
:##*!8#;%+'!2#5'*/-'!!
!

('2$*%64!*%&=&! ]#,'!! R'/=!N;$6!#,-#%,-P!
!
G,5%*#,8',6/+!*%&=&!
!

L+##7!!
D$&.!I%*'&!
M'I#*'&6/6%#,!

D$&.!I%*'&!!
G_6*/26%5'!8%,%,-!
9'/54!7'I#*'&6/6%#,!
!

<,6'*,/++4EM%&)+/2'7!
:'*&#,&!!
!
!

U'&! ]#!!

K6.'*!&/+%',6!
2./*/26'*%&6%2&!
!
!
!

(8/++!I/*8!&%>'&!
!
G_6',&%5'!2#,6*/26!+/;#*!
!
"/*-'!h,'0W!)#)$+/6%#,!
!

!G_)/,&%5'!+/,7!/5/%+/;+'!
N)*/26%2'!&+/&.!n!;$*,P!
!
]''7!6#!*'%,6'-*/6'!8%,%,-!
4#$6.!%,6#!+#2/+!'2#,#84!

#

#
# #
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I6d#R.##@6"($5(#9$,67##2"#/$,$5#X#$#%24"#6)#%(7&%%N#67#$"#6<<67(*"2(-e#
!
?#,6*/26!+/;#*!%&!2',6*/+!6#!I/*8%,-!%,!B/;/2T!%,!)/*6!7$'!6#!6.'!7'')!/,7!.'/54!&#%+&!%,!6.'!
5/++'4!N&''!D#_!bb!#,!+%("*'-*,'-/#$604!0#"PQ!!<,!6.'!)/&6T!6.%&!0#*=!0/&!7#,'!;4!-*#$)&!
0#*=%,-!#,!'/2.!#6.'*W&!I/*8T!#*!0#*='*&!0'*'!)/%7!%,E=%,7!0%6.!I##7!#*!#6.'*!-##7&Q!!
9#0'5'*T!2#,6*/26!+/;#*!%&!,#0!+/*-'+4!)/%7!0%6.!2/&.T!$,7'*!/!&4&6'8!2/++'7!N$9$*/%:'B.%&!
)*/26%2'!/))/*',6+4!&6/*6'7!/*#$,7!bcko!0.',!/!2.$*2.E+%,='7!]3K!)/%7!2/&.!I#*!6.'%*!
8%&&%#,/*4!I/*8!0#*=!/,7!6.'!)'#)+'!#I!B/;/2!-#6!$&'7!6#!6.'!)/48',6&Q!!!F6!6.'!&/8'!6%8'T!
7%&)+/2'7!)'#)+'!I*#8!1#;/T!I+''%,-!$,*'&6T!)*#5%7'7!/!*'/74!)##+!#I!+/;#*Q!B.'!N$9$*/%'
&4&6'8!./&!&6/,7/*7%>'7!)/4!*/6'&!I#*!='4!/-*%2$+6$*/+!6/&=&T!/&!&.#0,!%,!6.'!I#++#0%,-!6/;+'Q!
!!
! ! !!!!!!!!!N$9$*/%'#-!"&'.%#'9"5'.-#($*/'!-&9&'$*'B/;/2!
!

/!3H# !7&$# L$-#7$(&##
D*$&.!2+'/*%,-! bd!_!bd!8! bddd!L?!
"/,7!)*')/*/6%#,! bd!_!j!!!8! bddd!L?!
R''7%,-!N,#*8/+P! bd!_!bd!8! bddd!L?!
R''7%,-!N.'/54P! bd!_!j!!!8! bddd!L?!

!
B.'&'!*/6'&!8'/,!6./6!/!64)%2/+!jd!_!jd!8!)+#6!0#$+7!,''7!6#!)/4!/&!8$2.!/&!ej!ddd!L?!I#*!
+/;#*!/!&'/&#,!t!'5',!8#*'T!%I!6*''&!,''7!2+'/*%,-T!#*!0''7%,-!./))',&!8#*'!6./,!#,2'Q!!(#!
/!.#$&'.#+7W&!+/;#*!2#&6&!8/4!;'!%,!6.'!&/8'!*/,-'!/&!&''7!2#&6&T!/!&%-,%I%2/,6!;$*7',!N&''!
6/;+'&T!oQbeT!oQbpV!!&''7!2#&6&PQ!!
!
<6!%&!,#6'0#*6.4!6./6!odEjdl!#I!B/;/2W&!*'&%7',6!)#)$+/6%#,!7#'&!2#,6*/26!+/;#*T!/&!7#'&!
kdl!#I!<M:!.#$&'.#+7&!Nmdd!#$6!#I!cdd!%,!6.'!2/8)&PQ!R#*=%,-!I#*!2/&.!#,!#6.'*&W!I/*8&!%&!
7*%5',!;4!/!,''7!I#*!2/&.!6#!;$4!&''7T!6#!*',6!I/*8+/,7T!/,7!6#!#IIE&'6!&2.##+!I''&Q!!R%6.!
8#,6.+4!&2.##+!I''&!#I!beddEbkdd!L?!I#*!)*%8/*4T!pddd!L?!I#*!&'2#,7/*4!&2.##+T!/,7!
/77%6%#,/+!2#,6*%;$6%#,&!#I!bj!ddd!L?!!/!6'*8T!&2.##+!2#&6&!/77!$)!I#*!/!I/8%+4x!!!
!
B.'!%8)/26&!#I!/!2#,6*/26!+/;#*!8/*='6!/*'!8%_'7Q!K,!6.'!)+$&!&%7'T!N$9$*/%')*#5%7'&!
#))#*6$,%6%'&!I#*!'/*,%,-!2/&.Q!!<6!/+&#!8/4!.'+)!%,6'-*/6'!,'02#8'*&u!I#*!%,&6/,2'T!B/;/2!
*'&%7',6&!&/4!6.'4!)*'I'*!.%*%,-!<M:&Q!N|B.'4!0#*=!;'66'*!6./,!+#2/+&T!/,7!0'!-'6!I'0'*!
)*#;+'8&!#I!6.'I6!%,!#$*!6#0,!0.',!6.'4!./5'!8#,'4Q}PQ!9#0'5'*T!N$9$*/%'./&!/+&#!7*/0,!
8/,4!6#!B/;/2!6#!0#*=T!/,7!'5',6$/++4!6#!&'66+'T!+'/7%,-!6#!&2/*2%64!#I!6.'!;'&6!+/,7Q!!1#*'!
2*%6%2/++4T!)##*'*!.#$&'.#+7&W!0#*=!#IIEI/*8!2#8'&!/6!6.'!2#&6!#I!/66',6%#,!6#!6.'%*!#0,!
I/*8&Q!!B.'4!',7!$)!0#*=%,-!+'&&!+/,7T!7'+/4%,-!='4!6/&=&T!#*!,'-+'26%,-!6.'8!/+6#-'6.'*Q!!
B.$&!/,!/**/,-'8',6!6#!I%++!/,!%88'7%/6'!,''7!I#*!2/&.!8/4!0'/=',!)*#7$26%#,!/,7!/II'26!
6.'!)##*W&!+#,-'*E6'*8!)*#&)'26&Q!
!
!
!
!
!
!
!
!
!
!
!
!
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I6d#P.##K0-#6"&#+$-#2"#(0&#'2"&%#56*9+#,&#$#+$-#96%(#E)67#$"#$4725*9(*7$9#X,$%&+#)$'29-F#

<,!*'2',6!4'/*&T!^$/**%'&!./5'!#)','7!%,!6.'!,#*6.'*,!A/6/,-/!*'-%#,!I#*!5/+$/;+'!8%,'*/+&!
&$2.!/&!-#+7!/,7!2#+6/,Q!!B.#$&/,7&!#I!)'#)+'!./5'!-#,'!6#!0#*=!%,!6.'&'!^$/**%'&T!7*/0,!;4!
/!7'&%*'!6#!-/%,!^$%2=!N/,7!.#)'I$++4!&$;&6/,6%/+P!8#,'4T!/,7!I#*!6.'!I*''7#8!6#!0#*=!I#*!
6.'8&'+5'&Q!!1/,4!+'I6!1$.$4/!I#*!6.'!8%,'&T!8#&6!#I!6.'8!8',!;'60'',!be!/,7!od!4'/*&!
#+7Q!!B.'4!-','*/++4!0',6!#,!6.'%*!#0,T!+'/5%,-!;'.%,7!)/*',6&!#*!N%I!6.'4!0'*'!#+7'*P!0%5'&!
/,7!2.%+7*',T!/,7!6',7'7!6#!&6/4!I#*!&'5'*/+!8#,6.&Q!!B.'!.#)'!0/&!6./6!6.'%*!'/*,%,-&!
0#$+7!2#,6*%;$6'!6#!6.'!.#$&'.#+7!;/2=!.#8'Q!L#*!6.#&'!+'I6!;'.%,7!#,!6.'!I/*8T!+#&%,-!/,!
/;+'E;#7%'7!0#*='*!%&!/!;%-!2#&6T!+%8%6%,-!/-*%2$+6$*/+!)*#7$26%5%64Q!!R/&!%6!0#*6.!%6v!
!
B.'!5/&6!8/H#*%64!&/4!h]#Wx!!1%,'E0#*='*&!/*'!,#6!*'-$+/*!'8)+#4''&T!;$6!)/%7!I#*!0./6!
8%,'*/+&!6.'4!$,'/*6.T!;4!/!&%,-+'!;$4'*!N11C!8%,%,-P!0.#!#)'*/6'&!6.*#$-.#$6!6.'!/*'/Q!!
B.'!&.''*!,$8;'*!#I!8%,'E0#*='*&!/6!/!^$/**4T!/,7!8#,#)#+4!;$4'*T!0#$+7!6',7!6#!7*%5'!
7#0,!*'6$*,&!6#!%,7%5%7$/+!8%,'E0#*='*&Q!!1%,'*&W!2#,6*%;$6%#,&!6#!6.'%*!I/8%+%'&!0'*'!
%,&%-,%I%2/,6Q!!G5',!0#*&'T!%++,'&&!/,7!7%5#*2'!./5'!/II'26'7!&#8'!0#*='*&Q!1#&6!0.#!./5'!
6*/5'++'7!I*#8!1$.$4/!6#!0#*=!%,!8%,'&!./5'!&%,2'!*'6$*,'7T!7%&2#$*/-'7T!/,7!,#!;'66'*E
#IIQ!!L#*!8#&6T!6.'%*!6%8'!%,!6.'!8%,'&!0/&!6%8'!+#&6!6#!I/*8%,-Q!!1/,4!4#$,-!*'6$*,''&!+/2=!
/&&'6&!#*!+/,7T!/,7!/*'!&'/*2.%,-!I#*!0/4&!6#!*'E'&6/;+%&.!6.'8&'+5'&!%,!6.'!2#88$,%64T!/,7!
6#!-'6!/!&'2$*'!+%5'+%.##7Q!!
!
C'%,6'-*/6%,-!)/*6%2$+/*+4!6.'!4#$,-'*!)#)$+/6%#,T!/,7!&6%8$+/6%,-!I#*!6.'8!+$2*/6%5'!H#;!
)#&&%;%+%6%'&!*'8/%,&!/!2',6*/+!2#,2'*,!#I!6.'!1$.$4/!2#88$,%64Q!!(#8'!./5'!&$--'&6'7!
;*%2=8/=%,-T!/-*#E)*#2'&&%,-!/,7!&)'2%/+%>'7!&''7!)*#7$26%#,!/&!2#88'*2%/+!)#&&%;%+%6%'&Q!
!
!
!

."1#)&16/H7"47$"C/
KI! &)'2%I%2! ,#6'!0'*'! 6.'! &'/&#,/+! )/66'*,&!#I! 2*#)!)'*I#*8/,2'!/*#$,7! 6.'!)'*%#7!#I! 6.'!
&''7!&4&6'8!&'2$*%64!/&&'&&8',6!NF$-$&6E(')6'8;'*!edbePQ! ! <,!;#6.!&%6'&T!2#88$,%64!I#2$&!
-*#$)&! /&&'&&'7! 2*#)! )'*I#*8/,2'! /2*#&&! 6.'! +/&6! 6.*''! &'/&#,&Q! ! <,! B/;/2T! 2#88$,%6%'&!
&6/6'7!6./6!6.'!8#&6!*'2',6!&'/&#,T!L';*$/*4!6#!S$,'!edbe!./7!,#6!;'',!/!)/*6%2$+/*+4!-##7!
#,'! /,7T! /+&#T! ! 6./6! &''8%,-+4! +#,-'*E6'*8! 2./,-'&! 0'*'! 6/=%,-! )+/2'T! 7$'! 6#! &'/&#,/+!
5/*%/;%+%64! 0.%2.! 0/&! /II'26%,-! 2*#)! )*#7$26%#,! &6*/6'-%'&Q! L#*! %,&6/,2'T! 7$'! 6#! )'*2'%5'7!
2./,-%,-!*/%,I/++!)/66'*,&! !N%Q'Q!6##!5/*%/;+'P!I/*8'*&!&6/6'7!6./6!-*#0%,-!*/%,I'7!*%2'!#,!6.'!
:+/6'/$!0/&!,#!+#,-'*!)#&&%;+'!/,7!6./6!*%2'!)*#7$26%#,!./&!&.%I6'7!'_2+$&%5'+4!6#!6.'!;'66'*E
0/6'*'7! 5/++'4! /*'/&Q! ! (%8%+/*+4T! 8/%>'! /,7! ;'/,! )*#7$26%#,! 0/&! ;'%,-! &'5'*'+4! 2$*6/%+'7!
7$*%,-!6.%&!h&'/&#,!DW!NL';*$/*4ES$,'PQ!!!

B.'! 2#88$,%64! %,! 1$.$4/! 2%6'7! &#8'! #I! 6.'! &%8%+/*! &6*'&&'&V! -*#$,7,$6! )*#7$26%#,! %&!
&6*'&&'7! 7$'! 6#! 5/*%/;+'!0'/6.'*! )/66'*,&! N7*#$-.6! /,7! .'/54! */%,&P! /,7! ;'/,! )*#7$26%#,!
&''8&! 6#! ;'! 7'2+%,%,-! 7$'! 6#! /! *%&'! %,! %,&'26! /66/2=T!0.%2.! I/*8'*&! /&2*%;'! 6#! h,#! *'/+! 7*4!
)'*%#7!;'60'',!6.'!60#!&'/&#,&WQ!!F77%6%#,/++4T!1$.$4/!I/*8'*&!*/%&'7!%&&$'&!#I!.'%-.6','7!
?/&&/5/!1#&/%2! X%*$&! N?1XP! /66/2=T! /,7! +/;#*! )*#;+'8&!0%6.!8/%>'! )*#7$26%#,! &)$**'7! ;4!
I/*8!4#$6.!+'/5%,-!6#!0#*=!%,!6.'!8%,'&Q!

(#!#5'*/++T! 6.'!&'/&#,&!#I! 6.'!(((F!0'*'! h&6*'&&'7!#,'&WT!;$6!0%6.!6.'!&6*'&&'&! %7',6%I%'7!/&!
#,-#%,-!/,7!,#!+#,-'*!$,$&$/+Q!!<,!)/*6%2$+/*T!&'/&#,/+!5/*%/;%+%64!%&!,#0!*'2#-,%>'7!/&!/!,#*8!
/,7!D#_!p! &$88/*%>'&! &#8'!#I! 6.'! &6*/6'-%'&! I/*8'*&! /*'!$&%,-! 6#! /7/)6! 6#! 6.%&! )'*2'%5'7!
2./,-'Q!

#
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/$,9&#PV`.##@6''*"2(-#$%%&%%'&"(%#6)#576<#<&7)67'$"5&#6;&7#(07&&#<$%(#%&$%6"%.##

$F#/$,$5#

#

• _w)##*u!!__w!/5'*/-'u!!___w!-##7Q!!!)##*!./*5'&6&!./5'!;'',!&./7'7Q!

,F#D*0*-$#
!

@A>L# PQRP# PQRR# PQRQ#

#
@$%%$;$#

#

#
fff#

#
ff#

#
f#

+2%&$%&G@DT#
D$2^&#

#
f# f# fff#

]76*"+"*(#
#

f# f# f#

I&$"%# f# ff# f#
#

!
I6d#S.##C6O#$7&#)$7'&7%#+&$92"4#O2(0#%&$%6"$9#50$"4&%e#
!
?+%8/6%2!2./,-'!%&!/+*'/74!'II'26%,-!.#0!I/*8'*&!%,!'/&6'*,!?#,-#!8/,/-'!6.'%*!2*#)!)*#I%+'&Q!!
(%8)+4T! 6.'! 60#! &'/&#,&! /*'! ;'%,-!8#*'!$,)*'7%26/;+'V! %6! %&! ,#6! 2+'/*!0.',! &'/&#,!F! ',7&!
NI#*8'*+4!K26#;'*!6#!S/,$/*4P!/,7!&'/&#,!D!;'-%,&!NI#*8'*+4!L';*$/*4!6#!S$,'PQ!!L$*6.'*T!*/%,&!
/*'!&#8'6%8'&!$,$&$/++4!.'/54T!/,7!7*#$-.6&!$,$&$/++4!8/*='7Q!hC'/+W!#*!,#6T!6.'&'!2./,-'&!
/*'!'II'26%,-!2*#)!8/,/-'8',6!#,!6.'!-*#$,7Q!!!
!
L/*8'*&!%,6'*5%'0'7!#$6+%,'!6.'!I#++#0%,-!6*',7&V!

• 3*'/6+4!*'7$2%,-!N&#8'6%8'&!'+%8%,/6%,-P!8/%>'!)+/,6%,-!I#*!&'/&#,!D!
• C'7$2%,-!)+/,6%,-!/*'/!I#*!&'/&#,!D!I#*!;'/,&!/,7!-*#$,7,$6&!
• G_)/,7%,-!&0''6!)#6/6#!$&'r6#!*')+/2'!8/%>'!
• 1#5%,-!*%2'!6#!#,+4!6.'!5/++'4!;#66#8&!N,#6!*/%,I'7T!.%-.'*!/*'/&P!
• ?#,2',6*/6%,-!.#*6%2$+6$*/+!2*#)&!%,!6.'!5/++'4!;#66#8&!N,#6!*/%,I'7!.%-.'*!/*'/&P!

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

!)**)+)% ,,,% ,,,% ,,,%

-)./0% ,% ,,,% ,,,%

123456547*% ,% ,,% ,,,%

".80%9%.22.:)706% ,,,% ,,,% ,,,%

".80%9%2).5;06% ,% ,% ,%

<0)5*% ,% ,,% ,,%

!
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III. SEED SYSTEMS IN NORTHERN KATANGA:  
OVERVIEW 

 
(8/++.#+7'*!I/*8'*&!$&'!8$+6%)+'!2./,,'+&!I#*!)*#2$*%,-!6.'%*!&''7Q!B.'&'!2./,,'+&!I/++!0%6.%,!
I#*8/+! /,7! %,I#*8/+! &''7! &4&6'8&! N0%6.! 6.'! +/66'*! /+&#! &#8'6%8'&! +/;'+'7! /&! 6.'! +#2/+T!
6*/7%6%#,/+!#*!I/*8'*!&''7!&4&6'8&PQ!
!
B.'! I#*8/+! &''7! &4&6'8! %,5#+5'&! /! 2./%,! #I! /26%5%6%'&! +'/7%,-! 6#! 2'*6%I%'7! &''7! #I! ,/8'7!
5/*%'6%'&Q! B.'! 2./%,! $&$/++4! &6/*6&! 0%6.! )+/,6! ;*''7%,-T! /,7! )*#8#6'&! 8/6'*%/+&! 6#0/*7&!
I#*8/+!5/*%'64!*'+'/&'Q!L#*8/+!*'-$+/6%#,&!/%8!6#!8/%,6/%,!5/*%'6/+!%7',6%64!/,7!)$*%64T!/&!0'++!
/&! 6#! -$/*/,6''! ).4&%2/+T! ).4&%#+#-%2/+! /,7! &/,%6/*4! ^$/+%64Q! (''7! 8/*='6%,-! 6/='&! )+/2'!
6.*#$-.! #II%2%/++4! *'2#-,%>'7! &''7! #$6+'6&T! '%6.'*! 2#88'*2%/++4! #*! ;4! 0/4! #I! ,/6%#,/+!
/-*%2$+6$*/+! *'&'/*2.! &4&6'8&! N"#$0//*&T! bccoPQ! L#*8/+! &'26#*! &''7! %&! /+&#! I*'^$',6+4!
7%&6*%;$6'7!;4!&''7!*'+%'I!/-',2%'&Q!!
!
B.'! %,I#*8/+! &4&6'8!'8;*/2'&!8#&6!#I! 6.'!0/4&! I/*8'*&! 6.'8&'+5'&!)*#7$2'T! 7%&&'8%,/6'!
/,7!)*#2$*'! &''7V!7%*'26+4! I*#8!6.'%*!#0,!./*5'&6u! 6.*#$-.!-%I6&!/,7!;/*6'*!/8#,-! I*%',7&T!
,'%-.;#*&! /,7! *'+/6%5'&u! /,7! 6.*#$-.! +#2/+! -*/%,! 8/*='6&! #*! 6*/7'*&Q! ! L/*8'*&W! &''7! %&!
-','*/++4! &'+'26'7! I*#8! 6.'! ./*5'&6&! #*! -*/%,! &6#2=&T! */6.'*! 6./,! )*#7$2'7! &')/*/6'+4! /,7!
+#2/+! 6'2.,%2/+! =,#0+'7-'T! &6/,7/*7&T! /,7! &#2%/+! &6*$26$*'&! -$%7'! %,I#*8/+! &''7! &4&6'8!
)'*I#*8/,2'!N123$%*'T!eddbPQ!<,!7'5'+#)%,-!2#$,6*%'&T!&#8'0.'*'!;'60'',!kdl!/,7!cdl!#I!
6.'!&''7!&#0,!2#8'&!I*#8!6.'!%,I#*8/+!&''7!&4&6'8!NMF]F3CKT!bckku!LFKT!bcckPT!/+6.#$-.!
6.%&!5/*%'&!;4!2*#)!/,7!*'-%#,Q!!!C'&$+6&!#I!6.%&!,#*6.'*,!A/6/,-/!(((F!&.#0!6./6!#5'*!cgl!#I!
&''7! '/&6'*,! ?#,-#+'&'! I/*8'*&! &#0! 2#8'&! I*#8! +#2/+! 2./,,'+&Q! ! B.'*'! /*'! &#8'! &8/++!
'_2')6%#,&!T!0%6.!*%2'!/,7!&''7!#I!.#*6%2$+6$*/+!2*#)&!N?./)6'*!<XT!B/;+'!oQbT!L%-$*'!oQbPQ!
!
L%,/++4T! /&! /! )/*/++'+! 2./,,'+T! 6.'! 7'5'+#)8',6! #I! /! h*'+%'I! &''7! &4&6'8WT! ./&! ;'2#8'! #I!
7%&6%,26!%8)#*6/,2'!#,!6.'!&$))+4!&%7'!%,!8/,4!)/*6&!#I!FI*%2/!ND*/8'+!/,7!C'8%,-6#,T!eddoPQ!
]#*6.'*,!A/6/,-/!./&!;'',! %,5#+5'7!#,+4! 6#! &#8'!7'-*''! %,! 6.%&! h&''7! *'+%'IW! 6*',7Q! <,! 6.%&!
*'-%#,T!&''7!/%7!./&!;'',!&'+'26%5'+4!-%5',!!!&%,2'!eddpT!'&)'2%/++4!I#*!6.'!.#*6%2$+6$*/+!2*#)&!
/,7!2/&&/5/!2$66%,-&Q!!R%6.%,!6.'!*/,7#8!&/8)+'!%,!,#*6.'*,!A/6/,-/!(((FT!epl!#I!!I/*8'*&!
./7!*'2'%5'7!&''7!/%7!0%6.%,!6.'!+/&6!j!4'/*&T!0%6.!/!8'/,!I*'^$',24!#I!bQp!6%8'&!'/2.!!N&''!
?./)6'*! <XT! B/;+'&! oQeoPQ! ! ]#6'! 6./6! ;#6.! 7%*'26! &''7! 7%&6*%;$6%#,! NM(MP! /&! 0'++! /&! (''7!
X#$2.'*&!/,7!L/%*&!N(XLP!N?C(T!eddeP!/*'!0'++!=,#0,!I#*8&!%,!6.%&!,#*6.'*,!A/6/,-/!/*'/!N&''!
?./)6'*!<XT!L%-$*'!oQcPQ!
!
L%-$*'!pQb!!&.#0&!&2.'8/6%2/++4!6.'!I#*8/+!/,7!%,I#*8/+!&''7!&4&6'8&!N/,7!6.'%*!2#8)#,',6!
2./,,'+&P!/,7!.#0!6.'4!8/4! %,6'*/26Q!F7/)6'7!I*#8!F+8'=%,7'*&!/,7!"#$0//*&! NbcccPT! 6.'!
I%-$*'! /77%6%#,/++4! .%-.+%-.6&! 6.'! %8)#*6/,2'! #I! 6.'! +#2/+! &''7! 8/*='6! /,7! &''7! *'+%'I!
2./,,'+&Q!!!
!
B/;+'! pQb! &$--'&6&! .#0! I/*8'*&! %,! 6.'! 2#88$,%6%'&! #I! B/;/2! /,7!1$.$4/T! 7'&2*%;'7! 6.'!
-','*/+! /75/,6/-'&! #I! /22'&&%,-! &''7! I*#8! '/2.! #I! 6.'! 7%5'*&'! 2./,,'+&Q! ! B.'4! +%&6'7! 6.'!
)#6',6%/+! &#$*2'&! %,! 6.'%*! #*7'*! #I! %8)#*6/,2'V! ! +#2/+! 8/*='6! /,7! &#2%/+! ,'60#*=&! 0'*'!
7''8'7! 8#*'! %8)#*6/,6! /&! &''7! &#$*2'&! 6./,! .#8'! &6#2=&Q! ! ]#! /-*#E7'/+'*&! N#*! #6.'*!
2'*6%I%'7!&''7!&#$*2'&P!/*'!8',6%#,'7!;4!2#88$,%6%'&!/&!&#$*2'&Q!!($2.!&.#)&!/*'!+#2/6'7!I/*!
I*#8!6.'!2#88$,%64!#*!,#,E'_%&6',6!%,!6.'!*'-%#,!/++!6#-'6.'*Q!
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?24*7&#SVRV.#@0$""&9%#(076*40#O0250#?$7'&7%#L765*7&#3&&+Q!K0,!&''7!&6#2=&T!'_2./,-'!0%6.!#6.'*!
I/*8'*&!T!/,7!)$*2./&'!6.*#$-.!+#2/+!-*/%,!8/*='6&!2#,&6%6$6'!h%,I#*8/+W!2./,,'+&T!0.%+'!2#88'*2%/+!
&''7!2#8)/,%'&T!-#5'*,8',6!#*!*'&'/*2.!#$6+'6&!T!*'+%'I!&$))+%'&!2#,&6%6$6'!I#*8/+!2./,,'+&Q!!F7/)6'7!
I*#8!F+8'=%,7'*&!/,7!"#$0//*&!NbcccPQ!

/$,9&#SVR.# !+;$"($4&%#$"+#+2%$+;$"($4&%#6)#*%2"4#+2;&7%&#%&&+#50$""&9%#.#<&7%<&5(2;&#
)76'#56''*"2(2&%g#<&7%<&5(2;&%.##/$,$5##$"+#D*0*-$NN#!*4G3&<(#PQRP#

!+;$"($4&%# :2%$+;$"($4&%#

"#2/+!1/*='6!
• ?/,!/22'&&!6.'&'!^$%2=+4!
• (''7!%&!/5/%+/;%+%64!%,!-*'/6!^$/,6%64!
• ?/,!&'+'26!-##7!&''7&!
• (#8'!2.#%2'!%,!)*%2'!
• N]#!)*#;+'8&!0%6.!&#*2'*4P!

• (#8'6%8'&!+#0!-'*8%,/6%#,!
• 9/5'!6#!&#*6!6#!-'6!;'&6!I#*!&''7!
• :*%2'!2/,!;'!.%-.!
• ]''7!8#,'4!
• y$/+%64!,#6!/+0/4&!2+'/*!
• R'%-.6!8/4!,#6!;'!/22$*/6'!

]'%-.;#*&O&#2%/+!,'60#*=&!!
• ?/,!-'6!/!&''7!+#/,!
• (#8'6%8'&!2/,!-'6!&''7!I*''!
• U#$!=,#0!6.'!&''7#

• ]#!2.#%2'V!4#$!./5'!6#!/22')6!'5'*46.%,-!
• (''7! ^$/,6%64! %&! +%8%6'7! N%Q'Q! ,#6! 5#+$8'&!

0/,6'7P!
• (#8'6%8'&!./5'!6#!)/4!;/2=! %,!^$/,6%6%'&!e_!

6#!p_!0./6!0/&!-%5',!
K0,!&6#2=&!
• ('+'26'7!0'++!
• (''7!/7/)6'7!6#!4#$*!I/*8!
• ?/,!&#0!/6!7/6'!4#$!0/,6!#

N&''7!%88'7%/6'+4!/5/%+/;+'P#

• (''7!8%-.6!;'!/66/2.'7!;4!%,&'26&O)'&6&!
• "/2=!#I!&6#*/-'!5'&&'+&!
• B.'I6!
• (''7! 7'-','*/6'7! 7$'! 6#! )##*! &6#*/-'!

8'6.#7&!
• "/2=!#I!/8#$,6!,''7'7#

]3K&!
• ?/,!-'6!%8)*#5'7!5/*%'6%'&!
• :*#7$26!%&!.%-.!^$/+%64O-##7!4%'+7!
• (''7!%&!I*''!
• (''7!*'&%&6&!7%&'/&'&!

#

• F**%5'&!+/6'!
• ]#6!'5'*4#,'!-'6&!
• ]#!2.#%2'!
• ]#6!',#$-.!I#*!)+/,6%,-!
• (''7!8/4!,#6!;'!5%/;+'!
• NG,2#$*/-'&!7%&/))'/*/,2'!#I!+#2/+!5/*%'6%'&P#

!

Farmer
Exch. Market

Govnt. Rel ief

Geneban ks

Cultivation

Harvesting

SEED

Storage

Consumption

Breeders
Seed 

production

Planting

OTHER 
LOCAL 

SYSTEMS

Commer.

Own
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B.'!,'_6!&'26%#,&!8/='!/!I'0!)#%,6&!#,!5/*%'6%'&!/,7!&''7!&4&6'8!&6*$26$*'&!N#*!+/2=!6.'*'#IP!
&'*5%,-! 6.'! ,#*6.'*,! A/6/,-/! >#,'&Q! ! B.'! I#*8/+! ;*''7%,-! /,7! &''7! &'26#*! /*'! ^$%2=+4!
*'5%'0'7! /,7! 6.',! I#2$&! &.%I6&! 6#! %,I#*8/+! &''7! &4&6'8&T! /,7! )/*6%2$+/*+4T! 6.'! +#2/+!
&''7O-*/%,!8/*='6&Q!
!
Formal Seed Systems in northern Katanga:  
variety development and seed multiplication 

B.'*'!/*'!I'0!I#*8/+!;*''7%,-!#*!&''7!&'26#*!)*#-*/8&!%,!6.'!,#*6.'*,!!A/6/,-/!/*'/Q!!D*%'I!
%,I#*8/6%#,!%&!)*'&',6'7!;'+#0!#,!/P!5/*%'64!7'5'+#)8',6!n!;P!#*-/,%>'7!&''7!8$+6%)+%2/6%#,Q/

I14$"'?/%"7"6)<3"&'/
 
X/*%'64!7'5'+#)8',6!/2*#&&!?#,-#!%&!&)'/*.'/7'7!;4!6.'!<,&6%6$6!]/6%#,/+!)#$*!+Z\6$7'!'6!+/!
C'2.'*2.'!F-*#,#8%^$'!N<]GCFPT!N6.'!]/6%#,/+!<,&6%6$6'!I#*!F-*#,#8%2!(6$74!/,7!C'&'/*2.PQ!!
R.%+'!<]GCF!.'/7^$/*6'*&!%,!/*'!;/&'7!%,!A%,&./&/T!*'-%#,/+!&6/6%#,&!6/='!6.'!+'/7!%,!8#*'!
&%6'E&)'2%I%2!*'&'/*2.!%,%6%/6%5'&T!%,2+$7%,-!)+/,6!;*''7%,-!/,7!5/*%'64!6'&6%,-Q!!B.'!#,+4!
*'&'/*2.!&6/6%#,!2$**',6+4!I$,26%#,%,-!%,!/++!#I!A/6/,-/!:*#5%,2'!%&!+#2/6'7!%,!6.'!&#$6.T!%,!
"$;$8;/&.%T!0%6.!6.'!/26$/+!6'&6%,-!&%6'!/;#$6!ej!=8!/0/4!I*#8!6.%&!+/*-'!2%64T!%,!A%)#)#Q!!F&!
(((F!&%6'&!/*'!+#2/6'7!%,!6.'!,#*6.'*,!)/*6!#I!6.'!)*#5%,2'T!&#8'!*'&'/*2.!*'&$+6&!I*#8!6.'!
(#$6.!A%5$!*'&'/*2.!&6/6%#,!/6!1$+$,-$!./5'!/+&#!;'',!#I!$&'!%,!%7',6%I4%,-!/7/)6'7!5/*%'6%'&Q!!
9#0'5'*T!6.'*'!%&!/,!$*-',6!,''7!6#!%7',6%I4!8#*'!5/*%'6%'&!6./6!2#$+7!.'+)!;##&6!)*#7$26%#,!
%,!,#*6.'*,!A/6/,-/!/,7!6#!',&$*'!6./6!6.'4!/*'!0'++E/7/)6'7!6#!6./6!&)'2%I%2!*'-%#,Q!
NL/*8'*&!7#!,#6!,''7!6#!;'!'_)#&'7!6#!'5',!8#*'!*%&=&QP!
!
C'&'/*2.!*'&#$*2'&!%,!6.'!,/6%#,/+!*'&'/*2.!)*#-*/8T!<]GCFT!/*'!&2/*2'!I#*!6.'!8#8',6T!;$6!
'_6',&%5'!*'&'/*2.!2/,!&6%++!$,I#+7!#,!I/*8r0%6.!)/*6,'*&W!.'+)!/,7!0%6.!)/*6,'*&W!0#*=%,-!
6#-'6.'*!6#!I#*8!,'0!2#/+%6%#,&Q!!1/,4!I/%6.E;/&'7!#*-/,%>/6%#,!/,7!]3K&!*'-$+/*+4!2/**4!#$6!
/-*%2$+6$*/+!/26%5%6%'&!%,!6.'!,#*6.'*,!A/6/,-/!>#,'Q!!B.'%*!H#%,6!/,7!2##*7%,/6'7!'II#*6&!2#$+7!
*'&$+6!%,!/!&6*#,-!h7'2',6*/+%>'7!5/*%'64!6'&6%,-!&4&6'8Wr/,7!*'+/6%5'+4!^$%2=+4!ND#_!oP!
!
I6d#Y.##K0$(#O6*9+#2(#($M&#(6#5$($9-^&#(0&#57&$(26"#6)#$#+&5&"(7$92^&+#;$72&(-#(&%(2"4#
"&(O67Me#
#
X/*%'6%'&!/*'!#,+4!$&'I$+!6#!I/*8'*&!%I!6.'4!/*'!/7/)6'7!6#!I/*8'*&W!/-*#E'2#+#-%2/+!2#,7%6%#,&!
/,7!8/,/-'8',6!)*/26%2'&r/,7!%I!6.'4!/+&#!8''6!I/*8'*&W!)*'I'*',2'&!/,7!8/*='6%,-!
,''7&Q!!B#!2#,I%*8!6.%&!8#*'!+#2/+!/22')6/;%+%64T!5/*%'6%'&!,''7!6#!;'!6'&6'7!%,!6.'!*'-%#,&!#I!
/26$/+!I/*8'*!$&'Q!F6!)*'&',6T!6.'*'!%&!#,+4!#,'!6'&6%,-!&6/6%#,!%,!/++!#I!A/6/,-/!)*#5%,2'T!/,7!
6.%&!%&!+#2/6'7!%,!6.'!&#$6.T!,'/*!"$;$8;/&.%Q!!!
!
R./6!0#$+7!%6!6/='!6#!6/='!6#!2/6/+4>'!6.'!2*'/6%#,!#I!/!7'2',6*/+%>'7!5/*%'64!6'&6%,-!
,'60#*=v!!R'++!EE!,#6!8$2.Q!!!<,!'/2.!&%6'!#I!6.'!(((FT!)/*6,'*&!0'*'!'_2%6'7!/,7!2#88%66'7!
6#!0#*=%,-!6#-'6.'*T!/,7!8#&6!/+*'/74!./5'!/6!+'/&6!&#8'!#I!6.'!;/&%2!*'&#$*2'&Q!!
!
D/&%2!I'/6$*'&!,''7'7!I#*!&$2.!/!7'2',6*/+%>'7!&4&6'8!%,2+$7'V!!
!

bQ <]GCF!0#$+7!./5'!6#!)*#5%7'!%,%6%/+!&''7!I#*!#,EI/*8!'_)'*%8',6/+!&%6'&Q!!

eQ !<]GCF!0#$+7!./5'!6#!;'!0%++%,-!6#!&'*5'!/&!/!?##*7%,/6#*!#I!6.%&!+##&'+4!
2#,I%-$*'7!h5/*%'64!6'&6%,-!,'60#*=QW!
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pQ (%6'&!0%6.!7%II'*',6!/-*#E'2#+#-%'&!0#$+7!./5'!6#!;'!2./*/26'*%>'7Q!

oQ :/*6,'*&!0#$+7!./5'!6#!;'!6*/%,'7!6#!8/='!/-*#,#8%2!/,7!)/6.#+#-4!
#;&'*5/6%#,&Q!

jQ :/*6,'*&!0#$+7!,''7!6#!;'!6*/%,'7!6#!2#,7$26!'5/+$/6%#,&!0%6.!I/*8'*&Q!

gQ :/*6,'*&!0#$+7!./5'!6#!;'!0%++%,-!6#!&./*'!/,7!)##+!*'&$+6&!N7/6/PQ!

]#6'!6./6!8/,4!#*-/,%>/6%#,&!#,!6.'!-*#$,7!/+*'/74!./5'!&#8'!#I!6.'&'!2*$2%/+!&=%++&x!!(#8'!
/*'!/+*'/74!'_)'*%8',6%,-!#,!6.'%*!#0,T!&#!2#&6&!2#$+7!;'!/;&#*;'7!%,6#!#,-#%,-!/26%5%6%'&Q!!
B.'!8/%,!2./++',-'!%&!,#6!8#,'4!;$6!*/6.'*!0%++!6#!0#*=!/&!/!$,%I%'7!-*#$)Q!
!
B/;+'!pQe!+%&6&!6.'!5/*%'6%'&!2$**',6+4!*'+'/&'7!/,7!*'2#88',7'7!I#*!6.'!'/&6'*,!?#,-#!/*'/Q!
#
/$,9&##SVP.##T$72&(2&%#7&9&$%&+#+2))*%&+#,-#8JBA!##)67#%&9&5(#<76;2"5&%#6)#&$%(&7"#@6"46#
!
L76;2"5&%# @76<%# T$72&(2&%#
A/6/,-/! D'/,!

!
!
!
!
!

bQ ~F]!mg!
eQ MD!bcg!
pQ Mg!AG]UF!#*!Mg!DGF]!
oQ MKC!mbj!
jQ A!bpe!
gQ ?F"!bop!
mQ CSD!b!

1/%>'!
!

bQ D/;$,-#Ep!
eQ A/&/%%!
pQ B�1!

?/&&/5/! bQ (/0/&/0/!
eQ D$6/8$!
pQ "%4/4%!

3*#$,7,$6!! bQ 3!bm!#*!C'7!D'/$64!!
eQ F!gj!
pQ 13X!o!

(#$6.EA%5$!! !D'/,! bQ ?KM!1"Dddb!
eQ 91!ebEm!
pQ CRA!bd!
oQ F]M!ged!
jQ DCD!bco!
gQ FLC!mdk!
mQ 3!jcObEe!
kQ F]M!bd!!
cQ X?D!kbdbp!
bdQ X?D!kbdbe!
bbQ ]/8$+',-/!
beQ 1!ebb!

?/&&/5/!! bQ (/0/&/0/!
eQ D$6/8$!
pQ "%4/4%!

(#4;'/,! bQ B3~!!
eQ :A!
pQ (D!!
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]#*6.EA%5$!! D'/,!!
!
!
!
!
!

bQ ?KM!1"D!ddb!
eQ 91!ebEm!
pQ DCD!bco!
oQ 3!jcObEe!
jQ X?D!kbdbp!
gQ XD!dkbdbe!

?/&&/5/!!
!
!

bQ (/0/&/0/!
eQ D$6/8$!
pQ "%4/4%!

#

J"C/714$"'?/386'$<6$;1'$)&//K>)4316/#""%/$&$'$1'$7"#L/
F6!)*'&',6T!6.'!]/6%#,/+!(''7!('*5%2'T!(G]F(G1T!7#'&!,#6!#)'*/6'!#II%2%/++4!6#!)*#7$2'!6.'!
2*%6%2/+!I#$,7/6%#,!&''7!!N/+6.#$-.!6.'*'!&''8&!6#!;'!&#8'!$,#II%2%/+!8$+6%)+%2/6%#,!/,7!&/+'!
I#*!0.%2.!I%-$*'&!/*'!,#6!)*'&',6+4!/5/%+/;+'PQ!!!9#0'5'*T!(G]F(G1!7#'&!&''8!6#!#II'*!&#8'!
&'*5%2'&!%,!'5/+$/6%,-!6.'!&''7!^$/+%64!#I!&''7!)*#7$2'7!;4!#6.'*&!/,7!.',2'!7#'&!./5'!/!='4!
*'-$+/6#*4!*#+'Q!!N]#6'!6./6!(G]F(G1!./&!,#!5%&%;+'!)*'&',2'!%,!6.'!,#*6.'*,!A/6/,-/!/*'/QP!

<]GCFT! I#*! %6&! )/*6T! &6/*6&! 6.'! &''7! 8$+6%)+%2/6%#,! 242+'! /,7! 8$+6%)+%'&! /! &8/++! /8#$,6! #I!
;*''7'*&W! &''7T! 0%6.! 6.'! &2/+'! #I! 8$+6%)+%2/6%#,! -','*/++4! +%,='7! 6#! 8/-,%6$7'! #I! '_6'*,/+!
7#,#*! I$,7%,-Q! ! M'2',6*/+%>'7! &''7! 8$+6%)+%2/6%#,! )/*6,'*&T! 8/%,+4! &'+'26! I/*8'*! -*#$)&T!
]3K&!/,7!6.'!J]!L##7!/,7!F-*%2$+6$*'!K*-/,%>/6%#,!6.',!;$+=!$)!N%Q'Q!I$*6.'*!8$+6%)+4P!6.%&!
;*''7'*! &''7Q!R%6.%,! 6.'! ,#*6.'*,! A/6/,-/! /*'/&T!8$+6%)+%2/6%#,! ./&! ',2#8)/&&'7! /! -##7!
*/,-'! #I! 2*#)&V! 8/%>'T! *%2'T! -*#$,7,$6&Q! B.'! &''7! 8$+6%)+%2/6%#,! 'II#*6&! 0%6.! 2/&&/5/! /,7!
;/,/,/&!./5'!;'',!)/*6%2$+/*+4!%8)#*6/,6!7$'!6.'!7%&'/&'!)*'&&$*'&!;#6.!/*'!I/2%,-!N&''!D#_!
j!I#*!='4!2/&&/5/!8$+6%)+%2/6%#,!0#*=PQ! ! !3','*/++4!6.'&'!'II#*6&!/*'!*'+/6%5'+4!,'0!/,7!./5'!
;'',!)%'2'8'/+Q! !B#!$,7'*&6/,7!6.'! I*/-8',6'7!,/6$*'!#I! 6.'&'! %,6'*5',6%#,&!/,! %,%6%/+! +%&6!
I#*! 6.#&'!8$+6%)+4%,-! %,! 6.'! *'-%#,! #I! B/;/2! /))'/*&! 7%*'26+4! ;'+#0Q! ! B.%&!8$+6%)+%2/6%#,! /P!
-','*/++4!7#'&!,#6!-$/*/,6''!&''7!#I!/!2'*6/%,!^$/+%64!/,7!;P!%&!,#6!6%'7!6#!&6*#,-!8/*='6%,-!
#*! 2#88'*2%/+%>/6%#,! 6.*$&6&Q! ! 3%5',! 6./6! &''7! %&! $&$/++4! -%5',! I*''T! #*! 0%6.! N$,E',I#*2'7P!
2#,7%6%#,&!#I!)/4;/2=T!*'/+!7'8/,7!I#*!.%-.'*!^$/+%64!&''7!./&!4'6!6#!;'!'&6/;+%&.'7Q!
!
3*#$)&!8$+6%)+4%,-!!&''7!%,!6.'!B/;/2!/*'/V!/&!#I!(')6'8;'*!edbe!
• L##7!I#*!6.'!9$,-*4!<,6'*,/6%#,/+!NL9<PT!&%,2'!eddgOmT!!0#*=%,-!0%6.!k!8$+6%)+%2/6%#,!-*#$)&!V!!

8/%>'T!-*#$,7,$6&!
• LFK!t!&%,2'!edbedObbT!0#*=%,-!0%6.!?##)'*/6%5'!DR<]KV!!8/%>'T!*%2'!
• LFK!t!&%,2'!!eddgT!0#*=%,-!0%6.!/,!F&&#2%/6%#,!#I!R#8',!/6!B/;/2V!2/&&/5/!
• (FMGL!O!?GLFE!(',&%;%+%&/6%#,!7'&!7*#%6&!7W',I/,6&!'6!+'&!I'88'&!O!?./8)E@2#+'!L'*8'&!t!&%,2'!

eddc!V!!*%2'!/,7!2/&&/5/!!
• F&&#2%/6%#,!!AF1F!!NA/>%!]/!1/',7'+'#P!t!&%,2'!eddg!N0%6.!L9<P!V!2/&&/5/!/,7!.#*6%2$+6$*/+!2*#)&!

N/,7!!&%,2'!eddc!NLFKO!?C(O!3"?<!0%6.!?/*%6/&OA/+'8%'P!
• DGMGC?F!t!&%,2'!edbeV!;/,/,/&!
• CFL!t!&%,2'!edbb!N0%6.!&#8'!LFK!&$))#*6PV!2/&&/5/T!.#*6%2$+6$*/+!2*#)&!
• L9<!t!8/2*#E)*#)/-/6%#,!#I!;/,/,/&!N/+&#!*/)%7!8$+6%)+%2/6%#,P!
• :GBF1J!O!:GBFCJ!t!&%,2'!eddcV2/&&/5/!8$+6%)+%2/6%#,!/,7!)/*6%2%)/6#*4!5/*%'64!&'+'26%#,!N:X(PT!

N0%6.!&#8'!&$))#*6!I*#8!?/*%6/&!/,7!LFKP!
!

E&%0#6"'@'D-0*62'(""!$*/'CCCI'I0/0&!'KO<'KLPK<''Q-4"($"'@''/#%01',$&60&&$%*A'
'
'
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I6d#a.##8'<67($"(#5$%%$;$#%($M&=5*((2"4#'*9(2<925$(26"#8"2(2$(2;&%.#"67(0&7"#H$($"4$#
############E(O6##&d$'<9&%F#

/
?/&&/5/!%,!6.'!&6/)+'!2*#)!%,!,#*6.'*,!A/6/,-/!4'6!%&!5%26%8!#I!8$+6%)+'!64)'&!#I!7%&'/&'!/,7!
)'&6!/66/2=&T!8/,4!#I!0.%2.!/*'!6*/,&8%66'7!6.*#$-.!6.'!)+/,6%,-!8/6'*%/+!%6&'+IQ!!('5'*/+!
%,%6%/6%5'&!0%6.%,!6.'!+/&6!I%5'!4'/*&!./5'!0#*='7!6#!-*'/6+4!&2/+'E$)!6.'!&$))+4!#I!2+'/,!
)+/,6%,-!8/6'*%/+Q!!R'!-%5'!;$6!60#!'_/8)+'&!;'+#0!N/8#,-!8$+6%)+'!)*#H'26&PQ!
!
B.'!#]U@8!N3*'/6!"/='&!?/&&/5/!<,%6%/6%5'P!0/&!#)'*/6%#,/+!I*#8!L';*$/*4!eddc!6#!F)*%+!edbeT!
%,!6.'!>#,'&!#I!,#*6.'*,!A/6/,-/Q!!<,!B/;/2!/+#,'T!%6!0#*='7!6.*#$-.!m!)/*6,'*&!#,!6.'!
-*#$,7!6#!)*#7$2'!6'*6%/*4!)+/,6%,-!8/6'*%/+!N!)/*6,'*&V!L'*8'!C/8/>/,%T!L'*8'!B/;/2T!
AF1FT!:GBF1JT!J:GBFT!CGLK(T!FMG?K:!/,7!F1BPQ!!B#!',2#$*/-'!7%5'*&%64T!3"?<!!8$+6%)+%'7!
/!2+$&6'*!#I!5/*%'6%'&V!C09$&-<'C-+-&-+-<'R-5%(7"<'S$&-*9-<'T&-*&$''/,7!'D$$5-5$Q!!L#*!!6.'!
4'/*!eddcT!6.'!)*#H'26!*'/2.'7!beTbgb!;','I%2%/*%'&!/,7!8$+6%)+%'7!pdoTdej!"1!N+%,'/*!
8'6'*&P!#I!2$66%,-&u!L#*!edbd!T!bjTpkm!;','I%2%/*%'&!0%6.!pgkTekk!#I!)+/,6%,-!8/6'*%/+!/,7!
edbbT!bbTkkd!;','I%2%/*%'&!0%6.!ekjTbed!"1!#I!2$66%,-&Q!
!
B.'!1JG?!>#%8)+'8',6'7!/!&)'2%/+!)*#H'26!#,!2/&&/5/!)+/,6%,-!8/6'*%/+!8$+6%)+%2/6%#,!I*#8!
eddg!6.*#$-.!6.'!;'-%,,%,-!#I!edbeQ!!"%='!6.'!3"?<T!%6!./7!/,!%8)*'&&%5'!,$8;'*!#I!)/*6,'*!
8$+6%)+%'*&T!boT!%,!eddmOdk!/+#,'!I#*!6.'!A/+'8%'!/,7!]4$,>$!6'**%6#*%'&Q!L#2$&!6.*#$-.!6.'!
4'/*&!0/&!#,!/6!+'/&6!bb!5/*%'6%'&V!R-1"*,%<''N0!-(0<'TU$U$4-<'RRVWXPOYP<'RR'VWXZKK<'GIB'
C-+-&-+-<'C09$&-<'R-5%(7"<'R)0-U$'/,7'D$5-5$!Q!!F6!%6&!)'/=T!6.'!)*#H'26!0/&!/+&#!8/,/-%,-!
8$+6%)+%2/6%#,!/*'/&!#I!$)!6#!ej!./Q!
!
J,I#*6$,/6'+4T!;#6.!#I!6.'&'!%8)#*6/,6!'II#*6&!./7!7*/0,!6#!/!2+#&'!/6!6.'!6%8'!#I!6.'!(((FQ!!
B.'*'!%&!/,!0#/"*!!,''7!6#!&'6!$)!&$&6/%,/;+'!2/&&/5/!)+/,6%,-!8/6'*%/+!%,%6%/6%5'&!%,!6.'!
,#*6.'*,!A/6/,-/!*'-%#,!/,7T!I*#8!6.'!;'-%,,%,-T!6#!7#!&#!#,!/!8#*'!2#88'*2%/+!;/&%&Q!
!
Y!L%,/+!,#6'E!I*#8!I/*8'*&W!)#%,6!#I!5%'0Q!B.'!I+#$*!^$/+%64!#I!8#&6!#I!6.'&'!,'0!5/*%'6%'&!
&''8&!,#6!6#!2#8)/*'!0%6.!6.'!+#2/+Q!!L$*6.'*T!8#&6!#I!6.'!h%8)*#5'7W!)*'&',6!)*#;+'8&!I#*!
&6#*%,-!+#,-'*E6'*8!%,!6.'!-*#$,7!nbk!8#,6.&Q!!B.'4!*#6Q/
/
/
J"C/714$"'?/%"6$7"4?/#?#'"3#//K7$4'8166?/&)/194)*%"16"4#ML/
!
B.'!*'&$+6&!#I!6.'!,#*6.'*,!A/6/,-/!(((F!&.#0'7!#,+4!eeQml!!#I!I/*8'*&!!/22'&&%,-!&#8'!,'0!
5/*%'6%'&! 0%6.%,! 6.'! ! +/&6! j! 4'/*&! N?./)6'*! <XV! &'26%#,! h]'0! X/*%'6%'&WPT! /,7! obl! #I! 6.'&'!
/22'&&%#,&!*'5#+5'7!/*#$,7!2/&&/5/!N0%6.!-*#$,7,$6&T!8/%>'!/,7!.#*6%2$+6$*/+!2*#)&!I#++#0%,-!
%,!7'&2',7%,-!#*7'*PQ!!!!
!
B.'!8/%,!7'+%5'*4!2./,,'+!I#*!6.'!,'0!5/*%'6%'&!0/&!]3KOLFK!I#*!mmQgl!#I!6.'!2/&'&Q!!!]#6'!
6./6! 6.%&! %&! ,#6! /! &$&6/%,/;+'! 2./,,'+Q! (#2%/+! ,'60#*=&! /,7! 6.'! +#2/+! 8/*='6! /+&#! )*#5%7'7!
&#8'!,'0!5/*%'6%'&!NcQjl!#I!2/&'&!'/2.PQ!

'
B.'!6'/8&!I#$,7!6./6!/-*#E7'/+'*!&6#*'&!0'*'!5%*6$/++4!,#,E'_%&6',6!%,!6.'!(((F!&%6'&Q!!]#,'!
NdP!0'*'!I#$,7!%,!/++!#I!]4$,>$!/,7!1$.$4/T!7'&)%6'!%6&!I#*8'*!*')$6/6%#,!/&!/,!%8)#*6/,6!
;*'/7;/&='6Q!!B0#E6.*''!,'0'*!#,'&!0'*'!I#$,7!%,!6.'!6#0,!#I!A/+'8%'!#)'*/6%,-!#,!/!
8#7'&6!&2/+'T!/,7T!!%,!B/;/2T!60#!!-','*/+!-##7&!&6#*'&!!N=%#&=&P!./7!&'5'*/+!6%,&!#I!
.#*6%2$+6$*/+!&''7Q!
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!
<,!2#,6*/&6T!8/,4!I/*8'*&!%,6'*5%'0'7!&''8'7!%,6'*'&6'7!%,!/22'&&%,-!.#*6%2$+6$*/+!&''7Q!!!
(#8'!%,!B/;/2!&',7!I#*!&)'2%/+!#*7'*&!%,!D$=/5$!!N6#!&/5'!#,!2#&6&T!'Q-Q!-#%,-!I*#8!jddd!L?!6#!
ejdd!L?!I#*!jd!-!#I!&''7!I#*!#,%#,&!#*!'--)+/,6PQ!!F6!6.'!6%8'!#I!6.'!(((FT!I/*8'*&W!
#*-/,%>/6%#,&!%,!]4$,>$!/+&#!7%&2$&&'7!;/,7%,-!6#-'6.'*!%,!/!+/*-'*!2#,-+#8'*/6%#,!6#!6*4!6#!
-'6!.#*6%2$+6$*/+!&''7!/5/%+/;+'!%,!6#0,!#,!/!*'-$+/*!;/&%&Q!
!
?24*7&#SVP.##/-<&%#6)#6*(9&(%#(0$(#%&99#5&7(2)2&+#%&&+##E)&O#$"+#)$7#,&(O&&"F#

!

!
()'2%/+%>'7!/-*#E7'/+'*&T!%,!A/+'8%'!6#0,!
!

!

!
3','*/+!-##7&!&6#*'&!N=%#&=&P!

!
!

B"4'$6$N"4/1&%/)'2"4/$&<8'/#?#'"3#/
/
]#!8%,'*/+!I'*6%+%>'*!0/&!+#2/6'7!%,!6.'!2#$*&'!#I!6.'!/&&'&&8',6Q!!F!I'0!;#66+'&!#I!I%'+7!
)'&6%2%7'&!0'*'!+#2/6'7!%,!A/+'8%'!6#0,Q!
!
<,!2#,6*/&6T!;#6.!+/*-'*!6*/7'*&!/,7!I/*8'*&!'_)*'&&'7!/!&6*#,-!,''7!I#*!&''7!&6#*/-'!
2.'8%2/+&!;$6!/&&'*6'7!6.'4!0'*'!+/*-'+4!$,/5/%+/;+'!N&''!?./)6'*!<XT!&'26%#,!#,!h<,)$6!J&'WPQ!!
B*/7'*&!/&&'&&'7!6.'%*!&6#*/-'!+#&&'&!/6!odEjdlu!I/*8'*!'&6%8/6'&!5/*%'7!'5',!8#*'T!edEkdl!
+#&&T!'&)'2%/++4!I#*!8/%>'Qp!
!
<,!;*%'IT!,'0!5/*%'6%'&T!.%-.!^$/+%64!&''7T!!/,7!#6.'*!='4!%,)$6&!NI'*6%+%>'*T!&''7!&6#*/-'!
2.'8%2/+&P!/*'!+/2=%,-!/++!6#-'6.'*T!#*!&'5'*'+4!$,7'*7'5'+#)'7!/2*#&&!6.'!>#,'&!#I!
/&&'&&8',6Q!!
!
R'!,#0!8#5'!6#!7%&2$&&%#,!#I!%,I#*8/+!&''7!&4&6'8&Q!
!
!
!

                                                
3 L#*!'/&'!#I!*')#*6%,-T!0'!$&'!6.'!I%-$*'!edEjdl!%,!6.%&!*')#*6Q!!B.'!'_/26!7'-*''!#I!+#&&!8%-.6!;'&6!;'!5'*%I%'7!;4!
/26$/+!I%'+7!8'/&$*'8',6. 
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Informal Seed Systems in area of northern Katanga  
 
?/&&/5/T! 8/%>'! /,7! -*#$,7,$6&T! 2#,&6%6$6'! &#8'! #I! 6.'! 2*#)&! 6./6! /*'! %8)#*6/,6! %,! 6.'!
%,I#*8/+! &''7! &'26#*! %,! 6.'! ,#*6.'*,! A/6/,-/! *'-%#,Q! ! <,! I/26T! '_2')6! I#*! &8/++! /8#$,6&! #I!
&''7! #I! *%2'! /,7! .#*6%2$+6$*/+! 2*#)&! N'Q-Q! 2/;;/-'T! #,%#,&T! '--)+/,6P! 6.'! %,I#*8/+! &'26#*!
&$))+%'&!/++!#I!6.'!&''7!,#*6.'*,!A/6/,-/!!I/*8'*&!&#0!N#5'*!cgl!#I!6#6/+!&6#2=&PQ!!!]#6'!6./6!
6.'!%,I#*8/+!&'26#*!%,2+$7'&!/++!6.'!0/4&!I/*8'*&!6.'8&'+5'&!)*#7$2'!/,7!7%&&'8%,/6'!&''7V!
6.*#$-.!#0,!&6#2=&T!5%/!!;/*6'*O-%I6&!/,7!6.*#$-.!+#2/+!8/*='6&Q!!!

"#2/+! 8/*='6&T! %,! )/*6%2$+/*T! &'*5'! /&! 6.'! ;/2=;#,'! #I! &''7! )*#5%&%#,! I#*! I/*8'*&! %,! 6.%&!
*'-%#,Q!!<,!I/26T!#,!/!*#$6%,'!;/&%&T!+#2/+!8/*='6&!/*'!2#,&%7'*'7!/&!6.'!8#&6!%8)#*6/,6!&#$*2'!
#I! &''7! I#*! /++! ='4! 2*#)&T! '_2')6! I#*! 2/&&/5/T! 0.'*';4! 2$66%,-&! /*'! 8#*'! +%='+4! #;6/%,'7!
6.*#$-.!,'%-.;#*&Q!!(%8)+4T!8#,'4!,''7&!/,7!)*#;+'8&!0%6.!&6#*/-'!N&''7!&6#*/-'!+#&&'&!#I!
'&6%8/6'7!edEjdlT!I#*!8/%>'P!I#*2'!I/*8'*&!6#!/22'&&!8#&6!#I!6.'%*!&''7!I*#8!+#2/+!8/*='6&T!
&'/&#,!/I6'*! &'/&#,Q!($))#*6%,-!/,7!&6*/6'-%2/++4! &6*',-6.',%,-!&$2.!8/*='6&!0#$+7!;'!='4!
I#*! )*#8#6%,-! &''7! &'2$*%64! /2*#&&! /! */,-'! #I! &8/++.#+7'*! I/*8'*! &%6'&Q!1$2.! #I! 6.%&! ,'_6!
&'26%#,! #,! <,I#*8/+! (''7! (4&6'8&! I#2$&'&! #,! .#0! +#2/+! &''7O-*/%,! 8/*='6&! %,! ,#*6.'*,!
A/6/,-/!0#*=Q!

.""%(941$&/3145"'#//

h(''7O-*/%,! 8/*='6&W! *'I'*! 6#! /! 7%5'*&'! &'6! #I! /26#*&! /,7! %,&6%6$6%#,&T! I*#8! #)',E8/*='6!
6*/7'*&! 6#! )'*8/,',6! 5%++/-'! &.#)&! 6#! +#,-E7%&6/,2'! 6*$2='*&T! 0.#! ;$4! /,7! &'++! 2*#)&! I#*!
2#,&$8)6%#,!/,7T!)#6',6%/++4T!I#*!&''7!N()'*+%,-!/,7!123$%*'T!edbdPQ!!!B#!;'!2+'/*T!8$2.!6./6!
%&!&#+7!%,!+#2/+!8/*='6&!%&!$&'7!I#*!-*/%,!NI#*!2#,&$8)6%#,T!I+#$*T!;*'0%,-PQ!!9#0'5'*T!6.'*'!%&!
/!&)'2%/+!&$;&'6!#I!6.%&!-*/%,!0.%2.!2/,!)#6',6%/++4!/+&#!;'!$&'7!I#*!&''7!/,7!0.%2.!%&!/26$/++4!
&#0,Q!

Distinguishing seed from grain 
D#6.! I/*8'*&! N;$4'*&P! /,7! 6*/7'*&! N&'++'*&P! $&'! /! */,-'! #I! &6*/6'-%'&! 6#! /22'&&! h-##7W! &''7!
I*#8!6.'!8/*='6&Q!L#*!6.'!;$4'*T!.'O&.'!0/,6&!6#!8/_%8%>'!6.'!)#&&%;%+%64!6./6!6.'!)*#7$26!
;#$-.6!0%++! /26$/++4! -*#0!#,! .%&O.'*! #0,! I/*8Q! ! L#*! 6.'! &'++'*T! .'O&.'!0/,6&! 6#! 6/)! %,6#! /!
+$2*/6%5'!&''7!8/*='6T!#,'!6./6!8/4!#II'*!.%-.'*!)*%2'&! 6./,! I#*! *#$6%,'!&/+'&!#I! I##7!-*/%,!
/+#,'Q! ! B.'*'! /*'! /! ,$8;'*! #I! 7%II'*',6! )*/26%2'&! 6./6! 6*/7'*&!8/4! $&'! 6#! 7%&6%,-$%&.! &''7!
I*#8!-*/%,T!%,!6'*8&!#I!.#0!6.'4!&#$*2'T!8/,/-'T!#*!)*'&',6!6.'%*!0/*'&Q!!<,6'*5%'0&!0%6.!eg!
6*/7'*&!0.#!&#+7!&''7O-*/%,!%,!)'*8/,',6T!7/%+4!8/*='6&!Nbj!%,!A/+'8%'T!bb!%,!]4$,>$P!,#6'7!
0.%2.!8/,/-'8',6!)*/26%2'&!0'*'!7#,'T!I#*!'/2.!#I!6.'!8/H#*!2*#)&!6.'4!&#+7Q!!!

B/;+'! pQp! -%5'&! /! &',&'! #I! 6.'! I*'^$',24! #I! '/2.! 8/,/-'8',6! )*/26%2'! 6*/7'*&! $&'! 6#!!
7%&6%,-$%&.!&''7!I*#8!-*/%,!/8#,-!6.'!&/8)+'!#I!6*/7'*&!%,6'*5%'0'7!I#*!6.'!(((FQ!!B.'*'!/*'!
/6!+'/&6!&'5',!7%II'*',6!)*/26%2'&!0.%2.!#5'*!./+I!#I!6.'!6*/7'*&!%,6'*5%'0'7!$&'!6#!',2#$*/-'!
/!;'66'*!)*#7$26Q!!L#*!'_/8)+'T!,'/*+4!/++!6*/7'*&!&#$-.6!&)'2%I%2!5/*%'6%'&!#I!6.'%*!='4!2*#)&T!
/,7!)$*2./&'7!-*/%,!I*#8!*'-%#,&!;'+%'5'7!6#!./5'!-*/%,!6./6!%&!/7/)6'7!6#!-*#0!%,!6.'!/*'/!
6.'4!&'++!6#Q!!

D#_! g! &.#0&! 6.'! 2#,5'*&'Q! ! 9#0! 6*/7'*&! =,#0! 6./6! I/*8'*&! /*'! ;$4%,-! &''7E! /,7! ,#6! H$&6!
-*/%,Q!!R./6!%&!2+'/*!I*#8!;#6.!%&!6./6!&''7T!6.'!8/6'*%/+!0.%2.!I/*8'*&!&#0!%&!.'/5%+4!&#$*2'7!
I*#8!+#2/+!8/*='6&Q!

#
#
#
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/$,9&#SVS.###/7$+&7#<7$5(25&%#2"#'$"$42"4#<6(&"(2$9#%&&+N#H$9&'2&#333!#%$'<9&N#!*4*%(G#
3&<(&',&7#PQRP#E"ZP`#(7$+&7%F#
 

#
#
#
#
@A>L#

#
#
#
#
J#

_#6)#$"%O&7%#h-&%h!
["!'
/#-$*'
.#%('

&1"6$.$6'
#"/$%*&'

C""9'%0!'
&1"6$.$6'
)-#$"!$"&'

N05'
.#%('

&1"6$.$6'
/#%+"#&''

Q""1'
)-#$"!$"&'
10#"'

Q""1'
.#"&2'
2-#):'
C!%69&'
-1-#!'

[#-,"'
&!%69&'

S%'
/"#($*='
-!$%*'
!"&!&'

\-)"'
&1"6$-4'
&!%#-/"'
6%*,$!=
$%*&'

C%#!'%0!'
+-&!"'
E&!%*"&'
,0&!A''

C%#!'%0!'
7-,'
/#-$*&X'
&"",'

C"44'
&"",']'
/#-$*'
&"1"#='
-!"45'

]76*"+#
"*(%# ee! bddl! cbl! jcl! kjl! jcl! opl! bkl! jjl! kgl! gol! jjl!
I&$"%# bj! bddl! bddl! jpl! mbl! mbl! ebl! ml! pbl! kdl! jpl! jpl!
D$2^&# bd! cdl! cdl! mdl! kcl! jgl! gml! edl! jgl! kdl! kdl! gdl!
!UU#
@A>L3# a`# [\_# [S_# `R_# c[_# `a_# YP_# RS_# Ya_# \`_# `Y_# ac_#

 
 
I6d#`.##C6O#$#(7$+&7#M"6O%#(0$(#$#)$7'&7#2%#,*-2"4=O$"(%#%&&+#E;&7%*%#47$2"F#

?$&6#8'*V!
• "##=&!I#*!5/*%'6%'&!6./6!/*'!,#6!8%_'7u!
• F&=&!I#*!/!&)'2%I%2!5/*%'64T!;4!,/8'!!
• F&=&!/;#$6!6.'!)*#5',/,2'!#I!/!5/*%'64T!0.'6.'*!6.'4!/*'!+#2/++4!/7/)6'7!/,7!

0.'6.'*!6.'4!./5'!;'',!7%*'26+4!)*#2$*'7!I*#8!I/*8'*&u!&#8'6%8'&!/&=&!I#*!&)'2%I%2!
&''7!-*#0'*W&!,/8'u!

• <,^$%*'&!/;#$6!6.'!&6#*/-'!2#,7%6%#,&!
• ()'2%I%2/++4!&6/6'&V!!|<!/8!;$4%,-!I#*!&''7}x!

 
 
Distinguishing among traders : general structure of seed/grain markets//
K,'! 6*/7'*! %&! ,#6! +%='! /,#6.'*T! /,7! %,! 6*4%,-! 6#! 2./*6! .#0! &''7! 8/*='6&! I$,26%#,T! %6! %&!
%8)#*6/,6! 6#! $,7'*&6/,7! ='4! 7%II'*',2'&Q! ! L#*! %,&6/,2'T! 6*/7'*&! 0.#! ./5'! +/*-'T! *'+%/;+'!
6*$2=&!/,7!&6#*/-'!I/2%+%6%'&!7'I%,'!6.'%*!&$))+4!6'**%6#*4!7%II'*',6+4!I*#8!+#2/+!&'++'*&!0.#!8/4!
)*#7$2'!6.'%*!#0,!&''7!/,7!6*/5'+!6#!8/*='6!;4!;%242+'Q!

/
L%-$*'! pQp! -%5'&! /! -','*/+! #5'*5%'0! #I! ='4! 6*/7'*&! N8/*='6! /26#*&P! %,! A/+'8%'! /,7!]4$,>$T!
;/&'7! #,! 6.'! (((F! I%'+7! &6$74Q! ! B.%&! %&! /! )*'+%8%,/*4! )%26$*'T! 7'5'+#)'7! /I6'*! /,! %,%6%/+!
'_)+#*/6%#,u! %6! %&! )#&&%;+'! 6./6! /! +#,-'*! &6$74! 8%-.6! $,2#5'*! #6.'*! ='4! /26#*&T! &$2.! /&!
%,6'*8'7%/*%'&! /,7! ;*#='*&! 0.#! )'*I#*8! &)'2%/+%&'7! &'*5%2'&Q! G5',! /! )*'+%8%,/*4! 8/*='6!
&6*$26$*'!8/='&!%6!2+'/*!6./6!/!='4!7%&6%,26%#,!/8#,-!8/*='6!/26#*&!%&!6.'!&2/+'!#I!#)'*/6%#,Q!!
B.%&! &2/+'! %&T! %,! )/*6T! &./)'7! ;4! 6.'! /&&'6&! '/2.! -*#$)! #I! 6*/7'*! )#&&'&&'&! N'&)'2%/++4!
6*/,&)#*6PT! /,7! %,! 6$*,! %,I+$',2'&! 0.'6.'*! 6.'4! ;$4! /,7! &'++! 0%6.%,! #,'! *'-%#,T! #*! &)/,!
8$+6%)+'!*'-%#,&Q!!!
!
C$*/+!8/*='6!5',7#*&!&'++!%,!5%++/-'!8/*='6&T!+%='!%,!B/;/2Q!!F&!/26#*&!/6!6.%&!&2/+'!-','*/++4!7#!
,#6!./5'!6*/,&)#*6T!6.'4!6',7!6#!&#$*2'!I*#8!6.'%*!#0,!I/*8&!#*!I*#8!#6.'*&!0.#!+%5'!,'/*!
6.'8T! /,7! 8/4! #,+4! -#! 6#! 8/*='6&! #22/&%#,/++4! N%Q'Q! 2#88'*2'! 8/4! ,#6! ;'! 6.'%*! &#+'!
+%5'+%.##7! /26%5%64PQ! ! C'+%/,2'! #,! ;%242+'! #*! )$;+%2! 6*/,&)#*6! )*#;/;+4! *'&6*%26&! 6.%&! -*#$)! 6#!
&'++%,-!bddEedd!=-!)'*!7/4Q!!C$*/+!5',7#*&!8/4!2#8'!I*#8!6.'!&/8'!+#2/+!/*'/T!6.#$-.!6.'*'!
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/*'!/+&#!&#8'!0.#!6*/5'+! I*#8!8#*'!7%&6/,6!/*'/&!/,7!&'++! 6#!8$+6%)+'!5%++/-'!8/*='6&Q! !L#*!
'_/8)+'T!5',7#*&!2#8'!I*#8!1#;/!/6!&#0%,-! 6%8'!6#!&'++!-*#$,7,$6!&''7!6#! *$*/+!/*'/&! %,!
A/+'8%'T!/66*/26'7!;4!6.'!.%-.!7'8/,7!/,7!)*%2'&Q!J*;/,!8/*='6! 6*/7'*&! 6',7!6#!#)'*/6'!/!
*'-$+/*! &6/++! %,! /! )'*8/,',6!8/*='6T! &$2.! /&! 6.'! "$=$-/!1/*='6! %,! A/+'8%'T! /,7! /*'!8#*'!
+%='+4!6#!;'!I$++!6%8'!6*/7'*&Q!!B.'4!6',7!6#!&'++!&'5'*/+!2#88#7%6%'&T!0.%2.!/*'!&#$*2'7!I*#8!
7%II'*',6!*'-%#,&Q!!B.'&'!6*/7'*&!./5'!8#*'!/&&'6&!6./,!*$*/+!6*/7'*&T!&$2.!/&!8#7'&6!#IIE&%6'!
&6#*/-'T!;$6!7#!,#6!./5'!6.'%*!#0,!5'.%2+'&!I#*!6*/,&)#*6Q!!B.'!7/6/!%,!B/;+'!pQg!2#8'&!I*#8!
$*;/,! 8/*='6! 6*/7'*&Q! B.'! +/*-'&6E&2/+'! 6*/7'*&! /*'! 6.#&'! 0.#! #0,! &6#*/-'! 7')#6&T! 0.#!
-','*/++4! #)'*/6'! #$6! #I! 8/H#*! 2',6*'&! +%='! A/+'8%'! /,7! ]4$,>$Q! ! ($2.! 7')#6&! 2/,! .#+7!
&'5'*/+! 6#,,'&! #I! &''7! #*! -*/%,T! /,7! &$2.! ).4&%2/+! 2/)%6/+! )#%,6&! 6#! 6.'! .%-.'*! 2/)/2%64! #I!
7')#6! #0,'*&T! 0.#! 2/,! ;$4! /,7! &'++! +/*-'! 5#+$8'&Q! ! B.%&! -*#$)!8/4! /+&#! ./5'! 6.'%*! #0,!
6*/,&)#*6T!&$2.!/&!6*$2=&!#*!'5',!;#/6&Q!!B.'*'!/*'!/!*'+/6%5'+4!&8/++!,$8;'*!#I!6*/7'*&!/6!6.%&!
&2/+'! t! I#*! %,&6/,2'T! #,+4! I%5'! 6*/7'*&! %,! ]4$,>$! ./7! /! 0#*=%,-! 6*$2=Q! ! M')#6E#0,'*&!8/4!
&#$*2'!I*#8!6.'%*!#0,!N+/*-'E&2/+'P!I/*8&Q!!B.'4!8/4!/+&#!$&'!+#/,&!/,7!2#,6*/26&!0%6.!&8/++E
&2/+'! I/*8'*&! %,! )/*6%2$+/*! *'-%#,&! 6#! -/%,! '_2+$&%5'! /22'&&! 7'/+&! 6#! 6.'%*! )*#7$26%#,! /6!
./*5'&6Q! B.%&! 8'/,&! 6./6T! '5',! 6.#$-.! 7')#6E#0,'*&! 7'/+! %,! +/*-'! 5#+$8'&T! 6.'4! 2/,! &6%++!
#I6',! 6*/2'! 6.'%*!)*#5',/,2'!#I!0./6! 6.'4! &'++T! 6#!/! &%,-+'! *'-%#,!#*!'5',!/! &%,-+'!-*#$)!#I!
I/*8&Q! ! (#8'! 7')#6E#0,'*&! /+&#! 7'/+! '_)+%2%6+4! %,! &''7u! I#*! '_/8)+'T! #,'! A/+'8%'! 6*/7'*!
&.#0'7!I#$*!6#,&!#I!8/%>'T!0.%2.!./7!;'',!&#*6'7!/,7!&6#*'7!&')/*/6'+4T!0.%2.!.'!%,6',7'7!
6#!&'++!/&!&''7!/6!/!.%-.'*!)*%2'Q!M')#6!#0,'*&!6',7!6#!&'++!/2*#&&!*'-%#,&T!/,7!-','*/++4!7#!
,#6! I#2$&!#,! +#2/+! *'6/%+! &/+'&! 6#! %,7%5%7$/+!;$4'*&u! 6.'*'!0'*'!,#! *'6/%+! &.#)&! +%,='7! 6#! 6.'!
7')#6&Q! ! C/6.'*T! 6.'! *'6/%+! *#+'! %&! I%++'7! ;4! 7/4E6*/7'*&Q! ! <,! A/+'8%'! 6.'&'! 6*/7'*&! 0'*'!
'_2+$&%5'+4!0#8',!0.#!&%6!;4!6.'!*#/7!/,7!&'++!&8/++!/8#$,6&!Nbdd!=-!#*!+'&&P!7%*'26+4!I*#8!
&/2=&Q!B.'4!/*'!I#$,7!,'/*!6.'!7')#6&T!/,7!6.'!-*/%,!6.'4!&'++!2#8'&!I*#8!6.'!7')#6&T!'%6.'*!
)$*2./&'7!;4!6.'8!#*!&#+7!#,!2#88%&&%#,Q!!!(6*%=%,-+4T!6.'*'!0'*'!,#!)'*8/,',6!*'6/%+!&.#)&!
&'++%,-! -*/%,! %,! A/+'8%'! #*!]4$,>$u! &/+'&! 6#! 2#,&$8'*&! #*! I/*8'*&!0'*'! /6!8/*='6! &6/++&! #*!
/+#,-&%7'!6.'!*#/7!,'/*!7')#6&Q!
!
B.'!&2/+'!#I!&$))+4!2./,,'+&T!*/,-'!#I!&'+'26%#,T!/,7!)*%2'&!8/4!7%II'*!I#*!7%II'*',6!64)'&!#I!
6*/7'*&Q!!L#*!'_/8)+'T!I/*8'*&!%,!B/;/2!2#8)+/%,'7!/;#$6!6.'!^$/+%64!#I!&''7!/5/%+/;+'!%,!6.'!
+#2/+!8/*='6T!'&)'2%/++4!I#*!.#*6%2$+6$*/+!&''7T!/,7!)*'I'**'7!6*/5'++%,-!6#!A/+'8%'!N#,+4!bb!=8!
/0/4P!6#!-'6!;'66'*!)*%2'&T!#*!/!;'66'*!*/,-'!#I!)#6',6%/+!&''7Q!!
!
!
#
#
#
#
#
#
#
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?24*7&#SVSV#3&&+=47$2"#)96O#,&(O&&"#$5(67%#2"#H$9&'2&V##
!
!
 
Seed flow mapping: regional mapping for Kalemie and Nyunzu territories #
 
L+#0&! #I! h)#6',6%/+! &''7W! /*'! 2+#&'+4! 2#,,'26'7! 6#! 6.#&'! #I! -*/%,! 8#5'8',6&Q! 3','*/++4T!
h)#6',6%/+!&''7W!8#5'&!I*#8!/*'/&!0%6.!.%-.'*!)*#7$26%5%64!6#!/*'/&!0%6.!+#0'*!)*#7$26%5%64T!
/&!I#*!-*/%,Q! ! <,!MC?T!.%-.+4!)*#7$26%5'!/*'/&!/*'!/&&#2%/6'7!0%6.!/5/%+/;+'! +/,7T!&#%+!^$/+%64T!
/,7! +/;#*! &$))+4T! /&!0'++! /&!0%6.! -##7! */%,I/++! O! %**%-/6%#,Q! ! B*/,&)#*6! %,I*/&6*$26$*'! %&! /+&#!
2*$2%/+! %,! &./)%,-! I+#0&! ;'60'',! *'-%#,&Q! ! L#*! '_/8)+'T! A/+'8%'! ./&! 8#*'! #)6%#,&! I#*!
6*/,&)#*6!5%/!"/='!B/,-/,4%=/T!#*!5%/! 6.'! 6*/%,Q! ! ! <,!2#,6*/&6T! 6.'!/77%6%#,/+!edd!=8!#I! *#/7!
6*/5'+!I*#8!6.'!+/='&.#*'!6#!]4$,>$!*',7'*&!I+#0&!I*#8!6.#&'!&#$*2'&!$,'2#,#8%2T!'&)'2%/++4!
2#8)/*'7! 0%6.! 6.'! /;$,7/,6! &$))+%'&! I*#8! 0%6.%,! ]4$,>$! B'**%6#*4Q! ! L%,/++4T! 5/*%'64!
2./*/26'*%&6%2&!2/,!/+&#!;'!/,!%8)#*6/,6!I/26#*!%,!I+#0&Q!!L#*!%,&6/,2'T!)#)$+/*!;'/,!64)'&!I#*!
2#,&$8)6%#,! /*'! *'7T! ;*#0,! #*! 0.%6'! %,! 2#+#*! t! /,7! 6.'&'! /*'! /++! 0%7'+4E/&&#2%/6'7! 0%6.!
1#;/! B'**%6#*4T! 6.'%*! *'-%#,! #I! #*%-%,Q! ! B.$&T! 1#;/! %&! %8)#*6/,6! %,! ;'/,! &''7! I+#0&T! /,7!
;$4'*&!0%++!&''=!h1#;/!;'/,&W!/&!7%&6%,26!I*#8!B/,>/,%/,!;'/,&T!0.%2.!/*'!4'++#0!%,!2#+#*Q!!
 
L%-$*'!pQo!7%/-*/88/6%2/++4!&.#0&!&#$*2'&!#I!h)#6',6%/+!&''7W!I#*!A/+'8%'!I#*!60#!2#,6*/&6%,-!
2*#)&! t! /P!8/%>'! /,7! ;P! -*#$,7,$6&Q! ! B.'! 6.%2=,'&&! #I! 6.'! /**#0&! &.#0&! &#$*2'&W! *'+/6%5'!
%8)#*6/,2'! %,! I+#0&Q! L#*!8/%>'T! 6.'!8#&6! %8)#*6/,6! &#$*2'! %&!1#;/T! I#++#0'7! ;4! ]4$,>$T!
0%6.! 6.'! ,#*6.'*,! )/*6! #I! A/+'8%'! 2#8%,-! 6.%*7Q! ! <,! 2#,6*/&6T! -*#$,7,$6&! 2#8'! I*#8! /++!

:&<6(#6O"&7%#

:$-#(7$+&7%#

17,$"#'$7M&(#%($99#

A*7$9#'$7M&(#;&"+67%#

L76+*5&7%#

• K0,!&6#*/-'!I/2%+%6%'&T!#I6',!/+&#!6*$2=&T!;#/6!
• 1/4!./5'!#0,!I/*8&T!#*!2#,6*/26'7!I/*8'*&!!
• ('++!+#2/++4!/,7!/2*#&&!*'-%#,&T!7'/+!%,!6#,,'&!

• D$4!&8/++!/8#$,6&!Nbdd!=-P!7%*'26+4!I*#8!7')#6&!
I#*!%88'7%/6'!&/+'!

• ]#!&6#*/-'!#*!6*/,&)#*6!#I!#0,!
• 1/4!&'++!#,+4!#,'!2*#)!/6!/!6%8'!!

• C'-$+/*!&6/++!%,!7/%+4!8/*='6T!8$+6%)+'!2*#)&!
• (#$*2'!I*#8!7%II'*',6!*'-%#,&!
• 1#7'&6!&6#*/-'!,'/*!8/*='6!
• ]#!6*/,&)#*6!#I!#0,!

• ('++!%,!*$*/+!5%++/-'!8/*='6T!8/4!;'!#22/&%#,/+!!
• B4)%2/++4!&#$*2'!I*#8!&%,-+'!/*'/T!+#2/+!#*!7%&6/,6!
• 1/4!&'++!#0,!)*#7$26%#,T!#*!#6.'*&W!/&!0'++!
• ]#!6*/,&)#*6!#I!#0,!
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&$**#$,7%,-!B'**%6#*%'&T!0%6.!]4$,>$!&$))+4%,-! 6.'!-*'/6'&6!/8#$,6&Q! ! L+#0&! I#*!;'/,&!/,7!
*%2'! N,#6! &.#0,P!./5'!/! &%8%+/*!7%5'*&%64!#I! &#$*2'&Q! L#*!;'/,&T!1#;/! %&! 6.'! +'/7%,-! &#$*2'!
N)/*6%2$+/*+4! 6.'! X4$*/! /*'/PT! I#++#0'7! ;4! B/,>/,%/Q! ! A/+'8%'! %6&'+I! N'&)'2%/++4! 6.'! A/;%8;/!
/*'/P! %&!6.'! +'/7%,-!&#$*2'!I#*!*%2'T!I#++#0'7!;4!B/,>/,%/T!6.',!]4$,>$T!A#,-#+#T!/,7!I%,/++4!
A%,7$!N%,!1/,%'8/!:*#5%,2'PQ!!!
!
L%-$*'! pQj! &.#0&! I+#0&! I#*! ]4$,>$Q! ! F&! /! &$*)+$&E)*#7$2%,-! *'-%#,T! 6.'! -*'/6! 8/H#*%64! #I!
&''7O-*/%,!&#+7! %,!]4$,>$!8/*='6!#*%-%,/6'&!I*#8!0%6.%,!]4$,>$Q!G5',!&#T!I+#0&!2#8'!I*#8!
8$+6%)+'! &#$*2'&! I#*! /++! 8/H#*! 2*#)&Q! ! L#*! '_/8)+'T!8/%>'! /,7! -*#$,7,$6&! ./5'! ,$8'*#$&!
8/H#*!)*#7$26%#,!*'-%#,&!%,!6.'!,#*6.T!&#$6.!/,7!0'&6!#I!6.'!B'**%6#*4T!0.%+'!8#&6!*%2'!2#8'&!
I*#8!6.'!,#*6.!#I!]4$,>$!/,7!6.'!;#*7'*!/*'/&!#I!A#,-#+#Q!!
!
#
?24*7&#SVYV##36*75&%#6)#<6(&"(2$9#%&&+#)67#H$9&'2&#)67#E$F#'$2^&N#$"+#E,F#476*"+"*(%V###
#

#
!
?24*7&#SVaV##36*75&%#6)#<6(&"(2$9#%&&+#)67#J-*"^*V###
!

!
!
!
B.'&'! I+#0&! 7'8#,&6*/6'! 6./6! 6.'*'! /*'! 8$+6%)+'! &#$*2'&! #I! &''7O-*/%,! I#*! /++! 6.'! 8/H#*!
2*#)&Q! ! B.%&! 8'/,&! 6./6! /! )##*! ./*5'&6! %,! A/+'8%'! 0#$+7! ,#6! ,'2'&&/*%+4! +'/7! 6#! 6.'!

$# ,#
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$,/5/%+/;%+%64!#I!)#6',6%/+!&''7!%,!6.'!A/+'8%'!8/*='6&T!/&!&$**#$,7%,-!*'-%#,&!/*'!6.'!8/%,!
&#$*2'&Q!!F5/%+/;%+%64!%&!/+&#!,#6!/,!%&&$'!%,!]4$,>$T!/&!%6!%&!.%&6#*%2/++4!/!)*#7$26%5'!*'-%#,!/,7!
]4$,>$!8/*='6!%&!&$))+%'7!;4!8/,4!&$**#$,7%,-!2#88$,%6%'&!0%6.%,!/!gdEkd!=8!*/7%$&T!$&%,-!
/++!I#$*!8/%,!/_'&!N*#/7&P!I#*!&$))+4Q!
 
 
Understanding  seed flows to assess supply and adaptation (quality) 
!
B#! /&&'&&! &$))+4! N%&! &''7! /5/%+/;+'xPT! #,'! ,''7&! 6#! ./5'! %,&%-.6! ,#6! #,+4! %,! 6#! 6.'! +'5'+! #I!
6*/7'*&T! ;$6! /+&#! %,6#! 6.'! >#,'&! 0.%2.! 2/,! &$))+4! )#6',6%/+! &''7! N6./6! %&T! -*/%,! 0.%2.! %&!
/7/)6'7!/,7!0%++!-*#0!%,!/!&)'2%I%2!+#2/+!*'-%#,PQ!!!F&!L%-$*'!pQp!/66'&6&T!='4!8/*='6!/26#*&!7#!
,#6!H$&6!7'/+!0%6.!+#2/+!)*#7$26%#,T!;$6!6*/7'!/2*#&&!*'-%#,&!/,7!'5',!2#$,6*%'&Q!!L%-$*'&!pQo!
/,7!pQj!2#,I%*8!6.'!%8)#*6/,2'!#I!6.'&'!I+#0&!/2*#&&!*'-%#,&Q!!!
!
B.'!(((F!7%7!,#6!,#6'!8/H#*! %&&$'&!#I!/7/)6/6%#,!;'60'',!6.'!)*%,2%)/+!&#$*2'!*'-%#,&!/,7!
0.'*'!)#6',6%/+! &''7!0#$+7!;'! &#0'7Q! !1/*='6&! %,!]4$,>$!0'*'! +/*-'+4! &$))+%'7! I*#8! 6.'!
B'**%6#*4T!&#!/7/)6/6%#,!0/&!,#6!/!8/H#*!%&&$'Q!!B.'!&''7O-*/%,!&#+7!%,!A/+'8%'!8/*='6&!0/&!
-','*/++4! /7/)6'7! I#*! &#0%,-! %,! A/+'8%'Q! ! C'+/6%5'+4! +%66+'! 2/8'! I*#8! #6.'*! 2#$,6*%'&! #*!
/-*#'2#+#-%2/+!>#,'&!t!I#*!%,&6/,2'T!B/,>/,%/,!8/%>'!./7!+%66+'!)*'&',2'!%,!A/+'8%'!8/*='6&Q!!
R.'*'!6.'*'!0/&!+#,-!7%&6/,2'!6*/7'!0/&!I#*!;'/,&T!0.%2.!./5'!0%7'!/7/)6/6%#,u!;'/,&!I*#8!
;#6.!1#;/! /,7! B/,>/,%/! 0'*'! 2#88#,+4! &#0'7! %,! A/+'8%'T! 0%6.! -##7! *'&$+6&Q! ! K,+4! I#*!
8/%>'!0/&!/7/)6/6%#,!'5'*!8',6%#,'7T!0%6.!/!I'0!&$--'&6%#,&!6./6!8/%>'!I*#8!&#8'!)/*6&!#I!
1#;/!0/&!,#6!&$%6'7! I#*!/++!#I!A/+'8%'Q! !B.'!/;&',2'!#I!8$+6%E+#2/6%#,/+! 6*%/+!7/6/!8/='&! %6!
7%II%2$+6!6#!/&&'&&!%&&$'&!#I!/7/)6/6%#,!/,4!I$*6.'*Q!!<,!/,4!2/&'T!%&&$'&!#I!).4&%2/+!/,7!).46#E
&/,%6/*4!^$/+%64!N'Q-Q!&''7!0%6.! +#0!-'*8%,/6%#,!)#6',6%/+P!0'*'!*/%&'7!8#*'!#I6',!6./,!/,4!
2#,2'*,!/;#$6!-','6%2!/7/)6/6%#,Q!! 
 
  
B$"6%/"O13<6"A/#""%/>6)C#/')/31P)4/')C&/;"&'"4#A/Q16"3$"/1&%/J?8&N8/
 
B.'!(((F!2+'/*+4!&.#0'7!6./6!&6#2=&!%88'7%/6'+4!/5/%+/;+'!%,!+#2/+!8/*='6&!/*'!0'/=!
%,7%2/6#*&!#I!&''7!/5/%+/;%+%64T!7$'!6#!6.'!+/*-'*!I+#0&Q!F!I%'+7!'_/8)+'!&.#0&!.#0!8/))%,-!#I!
&''7!I+#0&!%&!%8)#*6/,6!I#*!$,7'*&6/,7%,-!6.'!&$))+4!#I!&''7!%88'7%/6'+4!/5/%+/;+'!%,!/,!
/*'/T!2#8)/*'7!6#!6./6!0.%2.!2/,!;'2#8'!/5/%+/;+'Q!!<,!I#2$&!-*#$)!7%&2$&&%#,&T!B/;/2!
I/*8'*&!2#8)+/%,'7!6./6!-##7!^$/+%64!-*#$,7,$6!&''7!0/&!,#6!/5/%+/;+'!I#*!&/+'!%,!6.'%*!
5%++/-'Q!!!F22#*7%,-!6#!6.'8T!6.'!;'&6!&''7!2/8'!I*#8!]4$,>$!#*!1/,#,#T!;$6!6.'!*$*/+!
5',7#*&!0.#!6*/5'++'7!I*#8!5%++/-'!6#!5%++/-'!&'++%,-!6.%&!&''7!/6!&#0%,-!6%8'!0#$+7!$&$/++4!
./5'!&#+7!6.'%*!&6#2=!0'++!;'I#*'!*'/2.%,-!B/;/2!&'++!6.'%*!0/*'&!N|F++!6.'!-*#$,7!,$6!%&!&#+7!
;4!6.'!6%8'!6.'4!*'/2.!1$+/,-'x}PQ!!U'6T!#,+4!bb!=8!/0/4!%,!A/+'8%'T!6.'*'!0'*'!/;$,7/,6!
&$))+%'&!I*#8!6.'&'!*'-%#,&T!/,7!#6.'*&Q!!1#*'#5'*T!I/*8'*&!0.#!2#$+7!6*/5'+!6#!A/+'8%'!
)*'I'**'7!;$4%,-!&''7!I*#8!6.'*'T!7$'!%,!)/*6!6#!6.'!;'66'*!&'+'26%#,!/5/%+/;+'!6.'*'Q!!
 
 
Potential seed and price 
 
F&!/!I%,/+!I/2'6!#I!/,/+4>%,-!+#2/+!&''7O!-*/%,!8/*='6&T!0'!+##=!/6!6.'!%&&$'!#I!)*%2'!#I!&''7!
/,7!-*/%,T!/,7!.#0!)*%2'&!8%-.6!I+$26$/6'!/22#*7%,-!6#!&'/&#,/+!)/66'*,&Q!
!
M$*%,-! ,#,E&#0%,-! )'*%#7&T! -*/%,! /,7! )#6',6%/+! &''7! *'8/%,! *'+/6%5'+4! $,7%&6%,-$%&.'7! %,!
6'*8&!#I!)*%2'Q!!9#0'5'*T!7$*%,-!&#0%,-!)'*%#7&T!'_6',7%,-!&#8'!I#$*!6#!'%-.6!0''=&!)*%#*!6#!
)+/,6%,-T!60#!6*',7&!2/,!;'!#;&'*5'7Q! !L%*&6T!)*%2'&!&)%='!I#*!6.'!8#&6!&#$-.6E/I6'*!5/*%'6%'&!
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I#*! &#0%,-T! 6./6! %&T! I#*! 6.'! 5/*%'6%'&! 6./6! /*'! 8#&6! /7/)6'7T! )*#7$26%5'! #*! 0.%2.! -%5'! 6.'!
.%-.'&6! %,2#8'! *'6$*,! N%Q'Q! 6.#&'!0.%2.! 2#$+7! ;'!$&'7! /&!)#6',6%/+! &''7PQ! ! <,! /*'/&! #I! .%-.!
&6*'&&T! 0.'*'! I'0! 5/*%'6%'&! 8/4! )'*I#*8! /6! /++T! )*%2'&! ;'60'',! 7'&%*'7! /,7! ,#,E7'&%*'7!
5/*%'6%'&! 2/,! 7%II'*! ;4! /&! 8$2.! /&! ejEjdlQ! ! ! ('2#,7T! /*#$,7! )+/,6%,-! 6%8'T! 6*/7'*&! 8/4!
7%&6%,-$%&.! /8#,-! ;/62.'&! #I! 6.'! &/8'! 5/*%'64! 0.%2.! /*'! h0'++! &#*6'7! /,7! &6#2='7W! I*#8!
;/62.'&! h+'&&! 0'++! &#*6'7! /,7! &6#2='7WT! /77%,-! /! )*%2'! )*'8%$8! NÄ! jlP! I#*! 6.'! 2+'/,'*!
8/6'*%/+&!0.%2.!)*'&$8/;+4!7'8/,7!+'&&! +/;#*!6#!)*')/*'!I#*!&#0%,-Q! !(#!&#8'6%8'&!)*%2'&!
*'I+'26!6.'!7%II'*',2'&!;'60'',!&''7!/,7!-*/%,! %,!6'*8&!#I! h5/*%'6/+!^$/+%64WT!/,7!&#8'6%8'&!
*'I+'26!6.'!7%II'*',2'&!%,!6'*8&!#I!h&''7!^$/+%64WQ!!L/*8'*&!0.#!)/4!6.'&'!)*%2'!)*'8%$8&!/*'!
$,7#$;6'7+4!;$4%,-!&''7!1"#'&"Q!!!
!
(''7E*'+/6'7! )*%2'&T! $,+%='! -*/%,! )*%2'&T! 7#! ,#6! *%&'! 7$*%,-! 6.'! .$,-'*! -/)! )'*%#7&! N/,7!
%88'7%/6'+4!)*'E./*5'&6P!&#!6.'!)/66'*,&!#I!)*%2'!*%&'!/,7!I/++!/*'!^$%6'!7%&6%,26!I#*!&''7!/,7!
-*/%,Q! L%-$*'! pQg! 2#,2')6$/++4! &$--'&6&! 6.'&'! )*%2'! 6*',7&Q! ! B.'! )/66'*,! ;'+#0! %&! &='62.'7!
8/%,+4! I#*! 7%7/26%2! *'/&#,&V! ! -*/%,! )*%2'! 6*',7&T! %,! )/*6%2$+/*T! 8/4! ;'! .%-.+4! 5/*%/;+'! ;4!
',5%*#,8',6!/,7!6%8'!)'*%#7Qo!!B./6!&/%7T!6.'*'!0/&!'5%7',2'!#I!&$2.!)*%2'!6*',7&!#22$**%,-!
%,! 8/*='6&! %,! A/+'8%'Q! ! L#*! '_/8)+'T! -*#$,7,$6! )*%2'&! 6',7! 6#! *%&'! &6'')+4! N/! ej! t! jdl!
%,2*'/&'P!7$*%,-! 6.'!&#0%,-!)'*%#7T!/,7!2'*6/%,! &#$-.6E/I6'*!5/*%'6%'&!#;6/%,'7!'5',!.%-.'*!
)*%2'&Q!!B.'*'!0'*'!&%8%+/*!)*%2'!)*'8%$8&!I#*!0.%2.!./7!;'',!)$*)#&'+4!&#*6'7!/,7!&6#2='7!
I#*!)+/,6%,-!I##7Q!B.'&'!7%II'*',2'&!&.#0!6./6!;#6.!&''7!/,7!5/*%'64!^$/+%64!/*'!*'2#-,%>'7!%,!
&''7O-*/%,! 8/*='6&T! /,7! 6./6! 6.'*'! %&! /))*'2%/;+'! 7'8/,7! I#*! )#6',6%/+! &''7T! /&! 0'++! /&!
6*/7'*!*'&)#,&'&!6#!8''6!6.%&!7'8/,7Q!!
 
?24*7&#SV`!B*',7&!%,!2*#)!/,7!&''7!)*%2'&!%,!+#2/+!&''7O-*/%,!8/*='6&!6.*#$-.!6.'!&'/&#,T!&.#0%,-!&''7!
)*%2'! )'/=&! /6! &#0%,-! 6%8'! /,7! -*/%,! )*%2'! )'/=&! ;'I#*'! ./*5'&6Q! ! (''7! )*%2'! 7%II'*',6%/+! 6/='&! %,6#!
/22#$,6!5/*%'64!^$/+%64! NI#*!6.'!8#&6!&#$-.6E/I6'*!5/*%'6%'&PT!)+$&T!&#8'6%8'&T!/77%6%#,/+!&''7!^$/+%64!
I'/6$*'&!N%Q'Q!/!)*%2'!)*'8%$8!I#*!0'++E&#*6'7!&6#2=&PQ!

 
!
!
#
!
!
!
!
!
!
!
!
R'!6$*,!6#!/26$/+!I%'+7!I%,7%,-&!%,!6.'!,'_6!?./)6'*!<XQ!B.'&'!/+&#!%,2+$7'!I%,7%,-&!#,!.#0!6.'!
+#2/+! &''7!8/*='6&! I$,26%#,'7! %,!edbeQ! !F&!/!-+%8)&'T! &''7! &$))+%'&!0'*'!/5/%+/;+'T! 6.#$-.!
)*%2'&! 5/*%'7! I*#8! 6.'! )*'5%#$&! 4'/*Q! ! L#*! '_/8)+'T!8/%>'! )*%2'&! %,! edbe!0'*'! ,'/*+4! gdl!
/;#5'! edbb! )*%2'&Q! ! <,! 2#,6*/&6T! -*#$,7,$6&! 0'*'! ml! 2.'/)'*T! /,7! ;'/,&! &.#0'7! +%66+'!
2./,-'! %,!)*%2'Q! ! B.'! /5/%+/;%+%64! #I! 7%II'*',6! 2*#)&! I*#8! 6.'!./*5'&6&! /II'26&! &$2.! &'/&#,/+!
I+$26$/6%#,&T!6.#$-.!6%8'!%,!6.'!&'/&#,T!&''7!/,7!5/*%'64!^$/+%64!&6%++!*'8/%,!8/H#*!%,I+$',2'&!
#,!6.'!)*%2'!#I!&''7!%,!8/*='6&Q!
!!
!

                                                
4 B.%&!&'26%#,!#,!)*%2'!7*/0&!I*#8!()'*+%,-!/,7!123$%*'T!edbd!

 beginning season beginning season 

Sowing period 

Seed 
Price  

Grain 
Price 

Variety quality 
Seed quality 

end season beginning season beginning season 
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Salient points:  Formal + informal seed systems in Northern 
Katanga 
 
Plant Breeding 
!
bQ B.'!#,+4!<]GCF!N<,&6%6$6!]/6%#,/+!)#$*!+W\6$7'!'6!+/!C'2.'*2.'!F-*#,#8%^$'P!*'&'/*2.!

&6/6%#,!2$**',6+4!I$,26%#,%,-!%,!/++!#I!A/6/,-/!:*#5%,2'!%&!+#2/6'7!%,!6.'!&#$6.T!%,!
"$;$8;/&.%T!0%6.!6.'!/26$/+!6'&6%,-!&%6'!/;#$6!ej!=8!/0/4!I*#8!6.%&!+/*-'!2%64T!%,!A%)#)#Q!!
F&!(((F!&%6'&!/*'!+#2/6'7!%,!6.'!,#*6.'*,!)/*6!#I!6.'!)*#5%,2'T!&#8'!*'&'/*2.!*'&$+6&!I*#8!
6.'!(#$6.!A%5$!*'&'/*2.!&6/6%#,!/6!1$+$,-$!./5'!/+&#!;'',!#I!$&'!%,!%7',6%I4%,-!/7/)6'7!
5/*%'6%'&Q!!9#0'5'*T!6.'*'!%&!/,!$*-',6!,''7!6#!&'6!$)!7'2',6*/+%>'7!5/*%'64!6'&6%,-!&%6'&!%,!
,#*6.'*,!A/6/,-/!%6&'+IQ!

eQ F2*#&&!j!8/H#*!2*#)&!N8/%>'T!2/&&/5/T!;'/,T!-*#$,7,$6T!&#4;'/,PT!&#8'!op!5/*%'6%'&!./5'!
;'',!*'+'/&'7!I#*!6.'!'/&6'*,!?#,-#!*'-%#,!NA/6/,-/T!(#$6.!A%5$T!]#*6.!A%5$PQ!!

pQ L/*8'*!/22'&&!6#!,'0!5/*%'6%'&!./&!;'',!+#0V!0%6.%,!6.'!(((F!&/8)+'!N,wbckP!#,+4!eeQml!!
#I!I/*8'*&!./7!/22'&&'7!/!,'0!5/*%'64!0%6.%,!6.'!+/&6!j!4'/*&!/,7!obl!#I!6.'&'!/22'&&%#,&!
*'5#+5'7! /*#$,7! 2/&&/5/! N0%6.! -*#$,7,$6&T! 8/%>'! /,7! .#*6%2$+6$*/+! 2*#)&! I#++#0%,-! %,!
7'&2',7%,-!#*7'*PQ!!!!

oQ F,4!<,2*'/&'7!'II#*6&!#,!)+/,6!;*''7%,-!,''7!6#!;'!&$))#*6'7!;4!'II#*6&!6#!%8)*#5'!&''7!
)*#7$26%#,!/,7!7'+%5'*4Q!!!

 
New Variety Multiplication/ Formal Seed Sector 
 
jQ F6!)*'&',6T!6.'!]/6%#,/+!(''7!('*5%2'T!!(G]F(G1T!7#'&!,#6!#)'*/6'!#II%2%/++4!!6#!)*#7$2'!

6.'!2*%6%2/+!I#$,7/6%#,!&''7!!N/+6.#$-.!6.'*'!&''8&!6#!;'!&#8'!$,#II%2%/+!8$+6%)+%2/6%#,!
/,7!&/+'!I#*!0.%2.!I%-$*'&!/*'!,#6!)*'&',6+4!/5/%+/;+'PQ!!!F6!)*'&',6T!(G]F(G1!./&!,#!
5%&%;+'!)*'&',2'!%,!6.'!,#*6.'*,!A/6/,-/!/*'/Q!
!

gQ <]GCF! &6/*6&! 6.'! &''7! 8$+6%)+%2/6%#,! 242+'! /,7! 8$+6%)+%'&! /! &8/++! /8#$,6! #I! ;*''7'*&W!
&''7T! 0%6.! 6.'! &2/+'! #I! 8$+6%)+%2/6%#,! -','*/++4! +%,='7! 6#!8/-,%6$7'! #I! '_6'*,/+! 7#,#*!
I$,7%,-Q! !M'2',6*/+%>'7!&''7!8$+6%)+%2/6%#,!)/*6,'*&T!8/%,+4!&'+'26!I/*8'*!-*#$)&T!]3K&!
/,7! 6.'! J]! L##7! /,7! F-*%2$+6$*'! K*-/,%>/6%#,! 6.',! ;$+=! $)! N%Q'Q! I$*6.'*!8$+6%)+4P! 6.%&!
;*''7'*!&''7Q!!

mQ R%6.%,! 6.'! ,#*6.'*,! A/6/,-/! /*'/T! 8$+6%)+%2/6%#,! ;4! 7'2',6*/+%>'7! )/*6,'*&! ./&!
',2#8)/&&'7!/!-##7!*/,-'!#I!2*#)&V!8/%>'T!*%2'T!-*#$,7,$6&T!;/,/,/&T!2/&&/5/Q!B.'!&''7!
8$+6%)+%2/6%#,!'II#*6&!0%6.!2/&&/5/!/,7!;/,/,/&!./5'!;'',!)/*6%2$+/*+4!%8)#*6/,6!7$'!6.'!
&%-,%I%2/,6!7%&'/&'!)*'&&$*'&!;#6.!/*'!I/2%,-Q!!!!

kQ 3','*/++4!&''7!/,7!)+/,6%,-!8/6'*%/+!'II#*6&!/*'!*'+/6%5'+4!,'0!Neddg!#,0/*7&P!/,7!./5'!
;'',!)%'2'8'/+Q! !F&!/,!'_/8)+'T!,%,'!#*-/,%>/6%#,&!0'*'! %7',6%I%'7!/&! %,5#+5'7! %,!&''7!
)*#7$26%#,!%,!B/;/2!/6!6.'!6%8'!#I!6.'!(((FT!0%6.!I%5'!./5%,-!&6/*6'7!&%,2'!eddc!
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Variety input and delivery systems 
 
cQ B.'!8/%,!7'+%5'*4! 2./,,'+! I#*! 6.'!,'0!5/*%'6%'&!./&!;'',!]3K&OLFKT! I#*! mmQgl!#I! 6.'!

2/&'&!%7',6%I%'7!%,!6.'!(((FQ!!!]#6'!6./6!6.%&!%&!,#6!/!&$&6/%,/;+'!2./,,'+Q!(#2%/+!,'60#*=&!
/,7!6.'!+#2/+!8/*='6!/+&#!)*#5%7'7!&#8'!,'0!5/*%'6%'&!NcQjl!#I!2/&'&!'/2.PQ!
!

bdQ F-*#E7'/+'*!&6#*'&!0'*'!5%*6$/++4!,#,E'_%&6',6!%,!6.'!(((F!&%6'&Q!!]#,'!NdP!0'*'!I#$,7!%,!
/++!#I!]4$,>$!/,7!1$.$4/T!7'&)%6'!%6&!I#*8'*!*')$6/6%#,!/&!/,!%8)#*6/,6!;*'/7;/&='6Q!!
B0#E6.*''!,'0'*!#,'&!0'*'!I#$,7!%,!6.'!6#0,!#I!A/+'8%'!#)'*/6%,-!#,!/!8#7'&6!&2/+'T!
/,7T!!%,!B/;/2T!60#!!-','*/+!-##7&!&6#*'&!!N=%#&=&P!./7!&'5'*/+!6%,&!#I!.#*6%2$+6$*/+!&''7Q!

bbQ <,!6'*8&!#I!,#,E&''7!%,)$6&T!,#!8%,'*/+!I'*6%+%>'*!0/&!I#$,7!#,!&/+'!7$*%,-!6.'!2#$*&'!#I!
6.'!/&&'&&8',6Q!!F!I'0!;#66+'&!#I!!I%'+7!)'&6%2%7'&!0'*'!+#2/6'7!%,!A/+'8%'!6#0,Q!!!<,!
2#,6*/&6T!;#6.!+/*-'*!6*/7'*&!/,7!I/*8'*&!'_)*'&&'7!/!&6*#,-!,''7!I#*!&''7!&6#*/-'!
2.'8%2/+&!;$6!/&&'*6'7!6.'4!0'*'!+/*-'+4!$,/5/%+/;+'!B*/7'*&!/&&'&&'7!6.'%*!&6#*/-'!
+#&&'&!/6!odEjdlu!I/*8'*&!'&6%8/6'&!5/*%'7!'5',!8#*'T!edEkdl!&6#*/-'!+#&&'&T!'&)'2%/++4!
I#*!8/%>'Q!

<,!;*%'IT!,'0!5/*%'6%'&!T!.%-.!^$/+%64!&''7T!!/,7!#6.'*!='4!%,)$6&!NI'*6%+%>'*T!&''7!&6#*/-'!
2.'8%2/+&P!/*'!+/2=%,-!/++!6#-'6.'*T!#*!&'5'*'+4!$,7'*7'5'+#)'7!/2*#&&!6.'!>#,'&!#I!
/&&'&&8',6Q!!

!
Informal Seed Sector  
beQ B.'! %,I#*8/+! &4&6'8! %&! 6.'!='4!#,'!/2*#&&! 2*#)&! %,!,#*6.'*,!A/6/,-/!/,7!&$))+%'&!#5'*!

cgl!#I! 6.'! 6#6/+! &''7! &#0,T!0%6.!,#6/;+'! '_2')6%#,&!;'%,-! *%2'! /,7!.#*6%2$+6$*/+! 2*#)&!
N2/;;/-'T!#,%#,&T!'--)+/,6PQ!!!

bpQ "#2/+! 8/*='6&T! %,! )/*6%2$+/*T! &'*5'! /&! 6.'! ;/2=;#,'! #I! &''7! )*#5%&%#,Q! ! L#*! '_/8)+'T!
*'&%7',6! I/*8'*&! /22'&&'7! N#*! 0%++! /22'&&P! oo!l! /,7! ob!l! #I! 6.'%*! &''7! I#*8! 6.'! +#2/+!
8/*='6! I#*! 6.'!8/%,!&'/&#,&!edbbEbe!/,7!edbeEbpT! *'&)'26%5'+4Q! ! !L#*! <M:(T! *'+%/,2'!#,!
8/*='6!&''7!%&!'5',!.%-.'*V!mdl!'/2.!&'/&#,!I#*!6.'!60#!&'/&#,&!%,!^$'&6%#,Q!!!

boQ B*/7'*&! &6*/6'-%2/++4! 8/,/-'! 6.'%*! &6#2=&! #I! h)#6',6%/+! &''7WT! 6./6! %&T! -*/%,! 0.%2.! 2/,!
$&'I$++4!;'!)+/,6'7Q!!R%6.%,!6.'!(((F!&/8)+'T!6.'!8/H#*%64!#I!6*/7'*&!*'-$+/*+4!$&'7!&'5',!
7%&6%,26!)*/26%2'&!6#!8/,/-'!&''7!&#!/&!6#!/**%5'!/6!/!;'66'*!)*#7$26Q!

bjQ B*/7'*! &''7! I+#0&! 0'*'! $,#;&6*$26'7! 7$*%,-! 6.'! 6%8'! #I! /&&'&&8',6Q! ! (''7! &#+7! %,!
A/+'8%'!#*%-%,/6'&!I*#8!/!5/*%'64!#I!*'-%#,&Q!L#*!%,&6/,2'T!I#*!8/%>'T!6.'!8#&6!%8)#*6/,6!
&#$*2'!%&!1#;/T!I#++#0'7!;4!]4$,>$T!0%6.!6.'!,#*6.'*,!)/*6!#I!A/+'8%'!2#8%,-!6.%*7Q!F&!/!
&'2#,7!'_/8)+'T!I#*!;'/,!8/*='6!&''7T!1#;/!%&!6.'!+'/7%,-!&#$*2'!N)/*6%2$+/*+4!6.'!X4$*/!
/*'/PT! I#++#0'7! ;4! B/,>/,%/Q! ! L#*! ]4$,>$T! /&! /! &$*)+$&E)*#7$2%,-! *'-%#,T! 6.'! -*'/6!
8/H#*%64! #I! &''7O-*/%,! &#+7! #*%-%,/6'&! 0%6.%,! ]4$,>$! %6&'+I! /&! 6.'! *'-%#,! %&! /! &$*)+$&E
)*#7$2%,-!#,'Q!!

bg <,!6'*8&!#I!)*%2'&!/6!6.'!6%8'!#I!/&&'&&8',6V!!8/%>'!)*%2'&!%,!edbe!0'*'!,'/*+4!gdl!/;#5'!
edbb!)*%2'&Q!!<,!2#,6*/&6T!-*#$,7,$6&!0'*'!ml!2.'/)'*T!/,7!;'/,&!&.#0'7!+%66+'!2./,-'!%,!
)*%2'Q!!NB.'!8/%>'!.%='!0/&!7$'!6#!)##*!)*#7$26%#,!+%,='7!6#!6.'!+/6'!&6/*6!#I!*/%,&!edbeT!
&'/&#,!DQP!

3%5',!6./6!6.'!%,I#*8/+!&'26#*!%&!/,!%8)#*6/,6!I#*2'T!#))#*6$,%6%'&!I#*!&6*',-6.',%,-!/,7!
)*#I'&&%#,/+%>%,-!%6!I$*6.'*!&.#$+7!;'!)$*&$'7Q!!B.%&!8%-.6!%,2+$7'!'_)+%2%6!/26%#,&!
2#++/;#*/6%,-!0%6.!&''7O-*/%,!6*/7'*&!6#V!6#!%,6*#7$2'!,'0!5/*%'6%'&T!*/%&'!&''7!^$/+%64!/,7!
)*#8#6'!'5',!8#*'!&)'2%/+%>'7!&''7!6*/7'Q
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IV.  FIELD FINDINGS: ACROSS SITES 

B.'!I%'+70#*=!I#*!6.'!(((F!6##=!)+/2'!%,!F$-$&6E(')6'8;'*!edbeT!H$&6!/6!6.'!2$&)!#I!)+/,6%,-!6%8'T!/&!
*/%,&!/**%5'7!'/*+4Q!!<6!$,I#+7'7!%,!B/,-/,4%=/!M%&6*%26T!,#*6.'*,!A/6/,-/T!%,!6.'!6'**%6#*%'&!#I!A/+'8%'!
/,7!]4$,>$!/,7!0/&!6*%--'*'7!;4!/P!/!,''7!6#!$,7'*&6/,7!&''7!&4&6'8!I$,26%#,%,-!)#&6E2%5%+!&6*%I'!
N0/*! 2$*6/%+%,-! %,! 6.'! +#2/+! *'-%#,! eddgP! /,7! ;P! /! ,''7! 6#! *';$%+7! /,7! '&6/;+%&.! &6*$26$*'&! /,7!
)*#2'&&'&!0.%2.!2/,!&6*',-6.',!I/*8'*&!&''7!&'2$*%64! !0./6!$&'7!6#!;'!/!;*'/7;/&='6!*'-%#,!N&''!
?./)6'*V!C/6%#,/+'!I#*!(((FPQ!
!
B.'! /&&'&&8',6! 2#,&%7'*'7! 60#! 8/H#*! 6.'8'&Q! <6! /,/+4>'7! 6.'! &.#*6E6'*8T! /2$6'! &''7! &'2$*%64!
&%6$/6%#,T! I#2$&%,-!#,!6.'!edbbEbe!8/%,!&'/&#,!NK26#;'*!edbb!6#!S/,$/*4!edbeP!/,7!6.'! %88%,',6!
edbeEbp!8/%,! &'/&#,! NK26#;'*!edbe! 6#! S/,$/*4!edbpPQ!D#6.!#I! 6.'&'!8/%,! &'/&#,&!/*'! 6'2.,%2/++4!
*'I'**'7! 6#! /&! h&'/&#,! FWQ! ! (''7! )*#2$*'8',6! &6*/6'-%'&T! ^$/,6%6%'&! &#0,T! 2*#)! )*#I%+'&! 0'*'! /++!
/,/+4>'7Qj! ! F&! 6.'! &'2#,7! 6.*$&6T! 6.'! (((F! 2#,&%7'*'7! 8'7%$8E6'*8! 6*',7&T! %,2+$7%,-! )#&&%;+'!
2.*#,%2! &''7! &'2$*%64! )*#;+'8&! /,7! '8'*-%,-! #))#*6$,%6%'&Q! <&&$'&! 2#,&%7'*'7! %,2+$7'7! 2*#)!
7%5'*&%I%2/6%#,T!/-*%2$+6$*/+!)*#7$26!6*/,&I#*8/6%#,T!!/22'&&!6#!8#7'*,!5/*%'6%'&T!$&'!#I!!#6.'*!%,)$6&!
/,7!&''7!/%7!*'2'%5'7Q!!
!
B.%&! &'26%#,! )*'&',6&! I%'+7! I%,7%,-&! #,! &''7! &'2$*%64! /2*#&&! 6.'! /&&'&&8',6! &%6'&Q! ! (''7! &'2$*%64!
2#,2'*,&!#I!6.'!&'66+'7T!*'&%7',6!)#)$+/6%#,!N*'I'**'7!6#!/&!h/++!I/*8'*&WP!/*'!&')/*/6'7!I*#8!6.#&'!#I!
/!&8/++!-*#$)!#I!<,6'*,/++4!M%&)+/2'7!:'*&#,&!N<M:&P!/&!6.'!+/66'*!8/4!./5'!&#8'0./6!&)'2%/+!,''7&Q!
!
?#8)*'.',&%5'! &%6'E&)'2%I%2! *')#*6&! ./5'! ;'',! )*')/*'7! %,! L*',2.! /,7! /*'! /5/%+/;+'! I*#8! ?C(!
A/+'8%'!NR%++4Q1$+%8;%f2*&Q#*-PT!/,7!6.'!6/%+#*'7!/26%#,!)+/,&!./5'!;'',!/))',7'7!%,!F,,'_!<Q!
!
B.%&!2./)6'*!%&!#*-/,%>'7!I%*&6!6#!*')#*6!*'2',6T!h/2$6'W!I%,7%,-&!edbbEedbp!/,7!6.',!/,/+4&'&!6*',7&!
#5'*!8$+6%)+'!&'/&#,&T!'_/8%,%,-!)#&&%;+'!2.*#,%2!&6*'&&'&!/,7!7'5'+#)8',6/+!#))#*6$,%6%'&Q 

Acute Seed Security Findings:  ‘season A’ : 2011-12, 2012-13  

<&&$'&!#I!&''7!&'2$*%64!0'*'!I%*&6!&2*$6%,%>'7!I#*!6.'!&.#*6!6'*8V!.#0!/,7!0.'*'!7%7!I/*8'*&!#;6/%,!
&''7!I#*!8/%,!edbbEbe!&'/&#,!Nh&'/&#,!FWP!v!M%7!6.'4!)+/,6!/!!h,#*8/+W!^$/,6%64!#I!)+/,6%,-!8/6'*%/+v!
R./6!7#! 6.'4!/&&'&&!/&! 6.'%*! &''7! &'2$*%64! &6*/6'-4!/,7!)*#&)'26&! I#*!8/%,!edbeEbpQ! N]#6'V! ! &''7!
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/
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!
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!
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!
L/*8'*! &''7!)*#7$2'*&T! 6.#&'!2#88$,%64E;/&'7!-*#$)&!8#&6!#I6',!8#;%+%>'7!;4! 6.'!-#5'*,8',6T!
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8'/&$*/;+'P!%8)/26!#,!I/*8Q!
!
F-*#E%,)$6! 7'/+'*&! /+&#! )*#5%7'7! ,'-+%-%;+'! /8#$,6&! #I! 6#6/+! &''7! &#0,! NdQolP! /,7! #,+4! I#*! *%2'Q!!
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!
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!
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&/5'7!

L*%',7&T!
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"#2/+!
8/*='6!
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$,7'*!
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D$2^&# bcgb! jkj! ppcQj! cobQj! dQd! dQd! dQd! kj! dQd!
A25&# edp! ed! p! bjd! pd! dQd! dQd! dQd! dQd!
@$%%$;$# bkog! beoeQc! ogjQj! bdgQg! dQd! jQg! dQd! ekQk! dQd!
3O&&(#<6($(6# b! dQd! b! dQd! dQd! dQd! dQd! dQd! dQd!
]76*"+"*(%## pekj! mgg! opkQk! bcgbQj! dQd! dQd! dQd! bbc! dQd!
I&$"%# pj! dQd! dQd! pjQd! dQd! dQd! dQd! bQd! dQd!

@6O<&$# bd! bdQd! dQd! dQd! dQd! dQd! dQd! dQd! dQd!
@025M<&$# o! dQd! dQd! oQd! dQd! dQd! dQd! dQd! dQd!
!*,&742"&# qb! dQd! dQd! dQpj! dQd! dQd! dQd! dQd! dQd!
@$,,$4&# qb! dQd! dQd! dQjg! dQd! dQd! dQd! dQdp! dQd!
>"26"# qb! dQd! dQd! dQj! dQd! dQd! dQd! dQd! dQd!
/$76# bo! bo! dQd! dQd! dQd! dQd! dQd! dQd! dQd!
BKBF"T!/++!
2*#)&!=-Q! mpjb! egpk! beje! pbcg! pd! g! d! epp! d!
BKBF"!/++!
2*#)&!l! bdd! pjQc! bmQd! opQj! dQo! dQdk! ! pQe! !
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_##6)#CC#

@0$"4&#$'6"4#(06%&#
%6O2"4#576<#

@A>L# i#CC# D>AB# 3!DB# ####UB33# _#'&$"#

D$2^&## bdk! bgQm! oeQg! pkQc! *WXYZ/
A25&# k! jdQd! pmQj! beQj! PYPVaQ#

@$%%$;$# bjg! ebQe! ooQc! poQd! *VXW[/
3O&&(#<6($(6# b! dQd! dQd! bddQd! !!
]76*"+"*(%# bej! bgQk! pgQk! ojQg! *TUX[\/
I&$"%# p! ppQp! ggQm! dQd! !!
!*,&742"&# e! jdQd! jdQd! dQd! !!
@$,,$4&# j! odQd! odQd! !!!!!!edQd! S`VQQ#

>"26"%# e! dQd! bddQd! dQd!
//$76# b! dQd! bdd! dQd! !!

/>/!U# YRS# R[VY# YPVY# ScV\# *]XUY/
Y!1'/,&!/*'!#,+4!2/+2$+/6'7!I#*!2*#)&!0%6.!j!',6*%'&!#*!8#*'!
!
]#6'!6./6!&#0%,-!/8#$,6&!)#*6*/4!#,+4!#I!6.'!)%26$*'Q!!L#*!6.'!6.*''!8/H#*!2*#)&!N6.#&'!0%6.!
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!
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!! !! !! _#6)#(6($9#%&&+# !! !!

@76<#
/6($9#M4#
%6O&+#

9#8'!
&/5'7!

L*%',7&T!
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"#2/+!
8/*='6!

F-*#E
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!

dQd!
A25&# edj! kd! bd! bbj!

!
dQd! dQd!

!
dQd!
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! !

dQd!
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]76*"+"*(%## opkc! bojk! bke! empcQk! dQd! dQd! dQd! pd! dQd!
I&$"%# jk! d! dQd! jk! dQd! dQd! dQd!

!
dQd!

@025M<&$# o! d! o! dQd! dQd! dQd! dQd! dQd! dQd!
!*,&742"&# qb! dQj! dQd! dQb! ! ! ! ! !
!'$7$"(0&# qb! dQjj! dQd! dQd! ! ! ! ! !
@$,,$4&# qb! d! dQd! dQk! dQbb! ! ! dQdp! !
/$76# bo! bo! dQd! ! ! ! ! ! !
>"26"%# qb! ! ! dQp! ! ! ! ! !
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>M7$# qb! ! ! ! ! ! ! dQdj! !
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/>/!U#_# RQQ# YYVY# cV\# YcV[# # QVQc# # QVS# #
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!

!

!

!

!

!

!

!

!
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/$,9&#YVa.##!99#)$7'&7%G#!'6*"(%#)67#%067(#7$2"%#PQRPGRS#'67&N#9&%%N#67#%$'&e##

# # _##6)#CC# #

@A>L# i#CC#
D>AB# 3!DB# ####UB33#

@0$"4&#$'6"4#
(06%&#%6O2"4#576<#

_#'&$"#

D$2^&## bbb! bcQk! joQb! egQb! aV\`#

A25&# k! ejQd! geQj! beQj! RQVYP#
@$%%$;$# bog! ejQp! jjQj! bmQk! YV\a#

3O&&(#<6($(6# b! bddQd! dQd! dQd! !!
]76*"+"*(%# bpg! ejQd! pmQj! pgQk! YV`a#

I&$"%# g! ppQp! bgQm! jdQd! !RYVQQ#
@6O<&$# b! dQd! bddQd! dQd! !
!'$7&"(0&# e! dQd! bddQd! dQd! !!
!*,&742"&# p! ppQp! ggQm! dQd! !!
@$,,$4&# g! bgQm! jdQd! !!!!!!ppQp! *\XVW/
>M7$# b! dQd! bddQd! !!!!!!!!dQd! #

/6'$(6&%# e! dQd! bddQd! !!!!!!!!!dQd! #
>"26"%# e! dQd! bddQd! dQd!

//$76# b! dQd! bdd! dQd! !!
/>/!U## YPa# PSVa# Y[V`# P`VY# aVR\#

1'/,&!/*'!#,+4!2/+2$+/6'7!I#*!2*#)&!0%6.!j!',6*%'&!#*!8#*' 
 
 
+,-#A/#""%/#)84;"#/1&%/R81&'$'$"#/<61&'"%S/#"1#)&/DS/TUVV*VT//

B.'!(((F!I#2$&'7!/!)/*/++'+!&'6!#I!^$'&6%#,&!6#!6.'!%,6'*,/++4!7%&)+/2'7!)#)$+/6%#,!N<M:&PQ!!!<M:!
2/8)&!0'*'!/&&'&&'7!#,+4! %,!B/;/2T!0.'*'!)#)$+/6%#,&!./7!;'',!*'&%7%,-!/;#$6! 60#!4'/*&Q!!
]#6/;+'!0/&! 6.'!.%-.!7'-*''!#I! 2#,6*/26! +/;#*!0%6.%,! 6.'! <M:!)#)$+/6%#,! N2Qmdd!#$6!#I!cdd!
99&!0#*=%,-PQ!!F+&#T!8/,4!./7!;'',!-%5',!/22'&&!6#!+/,7!%,!6.'!:+/6'/$!/*'/!;4!6.'!2$&6#8/*4!
2.%'IT!/+6.#$-.!,#6!6#!6.'!*%2.!/,7!0'++!0/6'*'7!5/++'4!;#66#8&Q!
!
R'*'!6.'!&''7!&#$*2'&!$&'7!;4!<M:&!2#8)/*/;+'!6#!6.#&'!$&'7!;4!6.'!#5'*/++!I/*8'*!&/8)+'v!!
]#*8/++4T!#,'!0#$+7!.4)#6.'&%>'! 6./6! 6.%&!)#6',6%/++4! 5$+,'*/;+'!)#)$+/6%#,!0#$+7!7')',7!
8#*'!.'/5%+4!#,!7%II'*',6!64)'&!#I!#$6&%7'!.'+)Q!
!
B/;+'! oQg! /,7! L%-$*'! oQp! &.#0! 6./6! <M:&! -','*/++4! &#$*2'7! &''7! %,! 6.'! &/8'! 0/4! /&! 6.'!
*'&%7',6! )#)$+/6%#,! I#*! 6.'! edbbEbe!8/%,! &'/&#,V! <M:! /22'&&! 6#! #$6&%7'! &''7! /%7!0/&! ,'/*!
,'-+%-%;+'Q!!B.'!8/%,!7%II'*',2'&!0'*'!%,!&2/+'&!#I!$&'!#I!&''7!&#$*2'&V!!<M:&!./7!+'&&!/22'&&!
6#!&''7!I*#8!&#2%/+!,'60#*=&!Nbpl!#I!&''7!5'*&$&!bml!I#*!6.'!*'&%7',6!)#)$+/6%#,Q!!F+&#!6.'4!
*'+%'7!8#*'!.'/5%+4!#,! 6.'!8/*='6! I#*! &''7! Ngkl!#I! 6.'%*! &''7!5'*&$&!ool! I#*! 6.'! *'&%7',6!
)#)$+/6%#,PQ!!<,!6.'!2/&'!#I!<M:&T!ccn!l!#I!6.'%*!&''7!&#0,!2/8'!I*#8!%,I#*8/+!&''7!2./,,'+&Q!
!
>"&# 59&$7# 56"59*%26"#0&7&# 2%# (0$(# )$7'&7%g# 6O"# 50$""&9%# <76;2+&# (0&# 926"g%# %0$7&#6)# %&&+#
%6O"N#&;&"#2"#(0&#5$%&#6)#(0&#<6(&"(2$99-#;*9"&7$,9&V##
#
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/$,9&#YV`.##8:L%g#%&&+#<9$"(&+#,-#%6*75&N##'$2"#%&$%6"##PQRRGRP#E%&$%6"#!F#E_#6)#$99#%&&+F#

!! !! !! _#6)#(6($9#%&&+# !! !!

@76<#
/6($9#M4#
%6O&+#

9#8'!
&/5'7!

L*%',7&T!
,'%-.;#*&!

"#2/+!
8/*='6!

F-*#E
7'/+'*! ?D(:Y! 3#56!

]3K!O!
LFK!

:*#7$2'*&!
$,7'*!
2#,6*/26!

D$2^&# bje! odQe! ebQd! cdQj! d! d! d! d! d!
A25&# ed! d! d! ed! d! d! d! d! d!
@$%%$;$# mg! bgQp! eeQb! pmQk! d! d! d! d! d!
]76*"+"*(%## kj! d! eQd! kp! d! d! d! d! d!
!'$7$"(0&# qb! d! d! d! d! d! d! dQdp! d!

@$,,$4&# qb! d! dQdb! d! d! d! d! dQoo! d!
/6'$(6&%# qb! d! d! dQbp! d! d! d! dQoo! d!
>"26"%# qb! dQd! dQde! d! d! d! d! dQko! d!
# ! ! ! ! ! ! ! ! !
/>/!UN#M4# SS[# a`Va# Ya# PSR# Q# Q# Q# P# Q#

/>/!U#_# RQQ# R`Vc# RSVS# `\VS# # # # QVa# #

 
 
?24*7&#YVSV###8:L%#%&&+#%6*75&%N##'$2"#%&$%6"##PQRRGRP#E%&$%6"#!F#)6*7#'$k67#576<%#
 

 
    Rc_#6O"#%(65M%#######RS_#"&240,67%#####cQ_#'$7M&(#

/
/
D4"/+,-#/#""%*#'4"##"%S/31$&/#"1#)&#/TUVV*VTS/TUVT*V^://
R'*'!<M:&!&''7!&6*'&&'7!%,!edbbEbev!Q!!M%7!6.'4!&#0!^$/,6%6%'&!#I!&''7!/&!h,#*8/+WT!-/$-'7!;4!
<M:(!6.'8&'+5'&!!N/,7!*'2#-,%>%,-!6./6!8/,4!&2/,6!/22'&&!6#!/-*%2$+6$*/+!+/,7PQ!!!/22'&&Q!!!

!"

#!"

$!"

%!"

&!"

'!"

(!"

)!"

*!"

+!"

#!!"

,-./"012/34"
-56"07-89"

:/;<=>-?049;6" @-81A".1?9/7" B<?-C;6DE7"
3/1A/?"

F-2/?6./67" :FG4HBG"

!
"

I1;J/"

K;8/"

L100121"

F?-E636E70"

BAA"8?-D0"
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/0&#$"%O&7#2%#$#'$7M&+#lm&%g#N#$576%%#576<%V###36O2"4#9&;&9%#O&7&#+6O"#%6'&#PQ_##ER[V\F#)67##
(0&# #PQRRGRP#%&$%6"V# #C6O&;&7N# (02%#+&592"&# )76'#(0&27# l"67'$9g# #O$%#<76k&5(&+#(6#,&# 9&%%#
+7$'$(25#)67#(0&#PQRPGRS#%&$%6"N#O2(0#&%(2'$(&+#+&592"&%#6"9-#$(#`_V####

G5',!0%6.!6.'&'!7%)&! !N0.%2.!;'2/8'!+'&&!7*/8/6%2!I*#8!#,'!&'/&#,!6#!/,#6.'*PT! <M:&!0'*'!
2#$,6%,-!#,!,#!/%7!/6!/++!I#*!6.'!edbeEbp!&'/&#,Q!!(%8)+4T!&''7E+%,='7!/&&%&6/,2'T!'%6.'*!I*#8!
-#5'*,8',6&T! 6.'!J]!#*!]3K&! %&!,#6!&#8'6.%,-!6.'4!./5'!2#8'!6#!'_)'26! ! NL%-$*'!oQoPQ! ! <,!
I/26T! <M:&!#,!6.'%*!#0,!0'*'!8/=%,-! %8)#*6/,6!)*#7$26%#,! %,5'&68',6&!I*#8!#,'!&'/&#,!6#!
/,#6.'*T!%,2*'/&%,-!6#6/+!=-&!&#0,!I*#8!ppj!6#!gdkT!/,!kdl!%,2*'/&'!I*#8!edbbEbe!6#!edbeE
bpQ!!<M:&!6.'8&'+5'&T!+/*-'+4!6.*#$-.!8/*='6!)$*2./&'T!0'*'!'_)/,7%,-!$&'!#I!&''7!N/,7T!;4!
'_6',&%#,T!I%'+7!&%>'PQ!

/$,9&#YVc.##8:L%##G#!'6*"(%#)67#PQRRGRP#G#'67&N#9&%%N#67#%$'&e#

@A>L#
!! _#6)#CC%#

@0$"4&#)67#$99#
%6O2"4#(02%#576<#

i#CC# D>AB## 3!DB# UB33# D&$"#_#

D$2^&## bp! bjQo! pkQj! pkQj! *TXT/
A25&# b! bddQd! dQd! dQd! !!
@$%%$;$## bo! mQb! goQp! ekQg! *WXU/
]76*"+"*(%# c! bbQb! ppQp! jjQg! *^TX]/
!'$7&"(0&# e! jdQd! dQd! jdQd! !!
@$,,$4&# g! ppQp! ppQp! ppQp! *^^X^/
/6'$(6&%# g! bgQm! ppQp! jdQd! *^VX\/
>"26"%# m! ekQg! dQd! mbQo! *[]X^/
/$76# b! dQd! dQd! bddQd! !!
/>/!U#G#$99## a[# R\V`# SaV`# YYVR# *VZXY/
!

/$,9&/\XYA/8:L%#G#!'6*"(%#)67#PQRPGRS#G#'67&N#9&%%N#67#%$'&e#

@A>L#
!! _#6)#CC%#

@0$"4&#)67#$99#
%6O2"4#(02%#576<#

i#CC#
D>AB## 3!DB# UB33# D&$"#_#

D$2^&## bk! bbQb! gbQb! emQk! *WXT/
A25&# b! bddQd! dQd! dQd! !!
@$%%$;$## bg! beQj! mjQd! beQj! VTX^/
]76*"+"*(%# bg! dQd! jgQp! opQc! *^TXT/
I&$"%# b! dQd! bddQd! dQd! /
!'$7&"(0&# b! dQd! dQd! bddQd! !!
@$,,$4&# o! dQd! mjQd! ejQd!

//6'$(6&%# o! ejQd! jdQd! ejQd!
/>"26"%# j! dQd! odQd! gdQd!
//$76# e! jdQd! dQd! jdQd! !!

/>/!U## `\# RRV\# a\V\# SQV[# *[XU/
#
#
#
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?24*7&#YVYV####8:L#)$7'&7%g#<9$""&+##%&&+#%6*75&%#E_F##PQRPGPQRS#
#
#

#
    R[_#6O"#%(65M%#######RR_#"&240,67%#####cQ_#'$7M&(#
#

/
B);8#$&9/)&/<)'"&'$16/<4)=6"3#/14"1#/1&%/#<844$&9/<4)%8;'$)&//
/
Potential problem areas 
#
B.'!*'+/6%5'+4!h,#*8/+W!)%26$*'!I#*!!h/++!I/*8'*&W!!N,#,E<M:&P!%,!6.'!8/%,!&'/&#,&!#I!!edbbEbe!
/,7!edbeEbp!&.#$+7!,#6!#;&2$*'!6.'!I/26!6./6!6.'*'!/*'!&6%++!5$+,'*/;+'!)#)$+/6%#,&!/,7!
*'-%#,&!0.'*'!I/*8'*&!/*'!&6*'&&'7V!!I/*8'*&!&6/6'7!%,!pmQk!/,7!egQol!#I!2*#)!2/&'&!6./6!6.'4!
0'*'!)+/,6%,-!+'&&!#I!)/*6%2$+/*!2*#)&!%,!6.'!60#!&'/&#,&!'_/8%,'7Q!!<,!)/*/++'+T!<M:&!%,7%2/6'7!
6.'4!0'*'!)+/,6%,-!+'&&!%,!ooQb!/,7!pdQcl!#I!2*#)!2/&'&!I#*!edbbEbe!/,7!edbeEbpT!
*'&)'26%5'+4Q!!!
 
B#!$,7'*&6/,7!8#*'!2+'/*+4!6.'!,/6$*'!#I!6.'!&6*'&&T!I/*8'*&!0'*'!/&='7!6#!'_)+/%,!0.4!6.'4!
0'*'! )+/,6%,-! +'&&! #I! /! -%5',! 2*#)Q! 1/,4! /,7! 7%5'*&'! *'/&#,&! 0'*'! -%5',Q! B.'&'! *'I+'26!
%8)#*6/,6!&6*'&&'&V!|6.'*'!0/&!,#!,'0!I#*'&6! 6#!2+'/*! I#*! 6.'!8/%>'}! N/!*'/&#,!-%5',! %,!6.'!
1$.$4/!*'-%#,!0.'*'!I/*8'*&!&6%++!)*/26%2'!h&+/&.!/,7!;$*,}PT!#*!|<!./7!,#!#,'!6#!.'+)!/&!84!
&#,!0',6! #II! 6#! 6.'!8%,'&Q}! C'/&#,&! /+&#! &$--'&6! '8'*-%,-! #))#*6$,%6%'&T! I#*! '_/8)+'T! |<!
8#5'7!/0/4!I*#8!8/%>'!/&!<!0/,6!6#!)$6!8#*'!'II#*6&!%,!.#*6%2$+6$*'x}!!B/;+'!oQc!'_)+/%,!0.4!
/++!I/*8'*&!!N,#,!<M:P!&)'2%I%2/++4!)+/,6!+'&&!7$*%,-!6.'!60#!&'/&#,&Q!!
!
M$*%,-!edbb!/,7!edbeT!6.'*'!0'*'!I#$*!8/%,!*'/&#,&!,#*8/+! N,#,E<M:P!I/*8'*&!&#0'7! +'&&Q!!!
L%*&6T! 6.'! 0'/6.'*V! %,! edbbEbeT! 6.'! &6/*6! #I! 6.'! F! &'/&#,! 0/&! '**/6%2Q! ! C6O&;&7N# '6%(#
2'<67($"(# )67#,6(0# %&$%6"%N#O$%#'6"&-# 56"%(7$2"(%N#O0250# )675&+#<&6<9&# 2"# 5V# YaG`S_#6)#
5$%&%#(6#,*-#9&%%#%&&+V##!(%-,%I%2/,6!.'/+6.!)*#;+'8&!/,7!+/;#*!2#,&6*/%,6&!0'*'!/+&#!2%6'7!/&!
='4! 6#! /! &'2#,7/*4! 7'-*''Q! <8)#*6/,6! 6#! ,#6'! %&! 6./6! qjl! #I! I/*8'*&! %,7%2/6'7! 6./6!

!"

#!"

$!"

%!"

&!"

'!"

(!"

)!"

*!"

+!"

#!!"

,-./"012/34"
-56"07-89"

:/;<=>-?049;6" @-81A".1?9/7" B<?-C;6DE7"
3/1A/?"

F-2/?6./67" :FG4HBG"

!
"

I1;J/"

K;8/"

L100121"

F?-E636E70"

BAA"8?-D0"
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2#,&6*/%,6&!+%,='7!0%6.!&''7!,#6!;'%,-!/5/%+/;+'!r/,7!6.%&!8/%,+4!./7!6#!7#!0%6.!&2/*2%64!#I!
)+/,6%,-!8/6'*%/+!I#*!2/&&/5/!NB/;+'!oQcPQ!!!
#
/$,9&#YV[.#A&$%6"%#E_#6)#7&%<6"%&%F#$99#)$7'&7%#52(&+#)67##<9$"(#UB33#6)#$#42;&"#576<#2"##
# '$2"#%&$%6"%#PQRRGPQRP#$"+#PQRPGPQRSV##
!

A&$%6"#
#PQRRGRP#
EJZRa`F#

##PQRPGRS#####
EJZRRPF#

3BB:G#ABU!/B:#E67#2"+27&5(9-#92"M&+F#
!

!!
C"",'-)-$4-7$4$!5'

!
!!

]#!&''7!/5/%+/;+'!%,!8/*='6! dQgl! eQml!
]#!&''7O2$66%,-&!/5/%+/;+'!I*#8!,'%-.;#*&! oQjl! pQgl!
C"",'-66"&&'

!
!!

]#!8#,'4!6#!;$4!&''7O)##*!I%,/,2'&!!#*!&''7!6##!.%-.! ooQcl! gpQol!
C"",'30-4$!5'

!
!!

(''7!/5/%+/;+'!%&!,#6!-##7!^$/+%64!#*!6.'!5/*%'64!%&!,#6!+%='7! bQcl! dQcl!
%*,G(6($9.#3&&+G7&9$(&+# aRV[l# cQVa_#
J>JG3BB:#?!@/>A3#>?#LA>:1@/8>J#EU2'2(%F#

!
!!

]#O%,&$II%2%',6!+/;#*! mQbl! gQpl!
<++,'&&O.'/+6.!)*#;+'8&! bkQgl! cQkl!
]#O%,&$II%2%',6!+/,7!#*!!+/,7!,#6!/))*#)*%/6'O&$II%2%',6+4!
I'*6%+'! pQel! eQml!
"/2=!#I!6##+&O6*/26#*O!#6.'*!8/2.%,'*4!6#!I/*8! bQpl! dQcl!
:+/,6!!)'&6&O7%&'/&'&!8/='!)*#7$26%#,!,#6!)#&&%;+'! dl! dQcl!
F,%8/+&O)*'7/6#*!8/='!)*#7$26%#,!,#6!)#&&%;+'! bQpl! dQcl!
"/2=!#I!#6.'*!%,)$6&V!!!2#,6*#++'7!0/6'*!&$))+4O%**%-/6%#,!!#*!
I'*6%+%>'*! dl! dQdl!
:##*!0'/6.'*O*/%,I/++! bdQpl! dQdl!
<,&'2$*%64! dQgl! dQdl!
%*,G(6($9.#?$5(67%#6)#<76+*5(26"G7&9$(&+# YPVSl# PRVY_#
>/CBA#LA8>A8/8B3=3/A!/B]8B3#

!
!!

1/*='6&!I#*!2*#)!#*!2*#)!)*#7$26&!!,#6!0'++E7'5'+#)'7!!! dl! dQcl!
K6.'*!)*%#*%6%'&!6./,!/-*%2$+6$*'!!N'Q-Q!./5'!&.#)P! dl! dQdl!
K6.'*! pQel! pQgl!
?./,-%,-!2*#)!)*%#*%6%'&!#*!/-*%2$+6$*/+!)*/26%2'&! bQcl! bQkl!!
/>/!U# [[VYl# [\VP_#

!
<,! *'I'*',2'!6#! <M:&T! *'/&#,&! I#*!&#0%,-! +'&&! %,!edbbEbe!/,7!edbeEbp!/+&#!.'/5%+4! *'5#+5'7!
/*#$,7! 8#,'4! 2#,&6*/%,6&! %,! jmQm! /,7! kbl! #I! 2/&'&! I#*! '/2.! &'/&#,! *'&)'26%5'+4! NB/;+'!
oQbdPQ!!<++,'&&!/+&#!I%-$*'!'8'*-'&!/&!/!='4!*'/&#,&!I#*!)+/,6%,-!+'&&T!/&!7#'&!&''7!,#6!;'%,-!
+#2/++4! /5/%+/;+'Q!M$'! 6#! 6.'! &8/++! +#2/+!8/*='6! %,! B/;/2T!8/,4! I/*8'*&! #,! /! *#$6%,'! ;/&%&!
6*/5'+!6#!A/+'8%'!I#*!&''7T!&#8'!bj!=8!/0/4r/&!%6!%&!#I6',!2.'/)'*Q!!!!]#6'!6./6!+/2=!#I!+/,7!
/8#,-!<M:&!0/&!,#6!2%6'7!/&!/!8/H#*!2#,&6*/%,6Q!NM$'!6#!&8/++!&/8)+'!&%>'&T!*'&$+6&!&.#$+7!;'!
%,6'*)*'6'7!0%6.!2/$6%#,PQ!!!
!
#
# #
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/$,9&#YVRQ.###A&$%6"%#E_#6)#7&%<6"%&%F#8:L%##52(&+#)67##<9$"(2"4#UB33#6)#$#42;&"#576<#2"##
# '$2"#%&$%6"%#PQRRGPQRP#$"+#PQRPGPQRSV#
#

A&$%6"#
#PQRRGRP#
EJZP`F#

##PQRPGRS#####
EJZPRF#

3BB:G#ABU!/B:#E67#2"+27&5(9-#92"M&+F#
!

!!
C"",'-)-$4-7$4$!5'

!
!!

]#!&''7!/5/%+/;+'!%,!8/*='6! bbQjl! cQjl!
]#!&''7O2$66%,-&!/5/%+/;+'!I*#8!,'%-.;#*&! dl! oQkl!
C"",'-66"&&'

!
!!

]#!8#,'4!6#!;$4!&''7O)##*!I%,/,2'&!!#*!&''7!6##!.%-.! jmQml! kbQdl!
C"",'30-4$!5'

!
!!

(''7!/5/%+/;+'!%&!,#6!-##7!^$/+%64!#*!6.'!5/*%'64!%&!,#6!+%='7! mQml! dl!
%*,G(6($9.#3&&+G7&9$(&+# c`V[l# [aVP_#
J>JG3BB:#?!@/>A3#>?#LA>:1@/8>J#EU2'2(%F#

!
!!

]#O%,&$II%2%',6!+/;#*! pQkl! dl!
<++,'&&O.'/+6.!)*#;+'8&! mQml! dl!
]#O%,&$II%2%',6!+/,7!#*!!+/,7!,#6!/))*#)*%/6'O&$II%2%',6+4!
I'*6%+'! dl! oQkl!
"/2=!#I!6##+&O6*/26#*O!#6.'*!8/2.%,'*4!6#!I/*8! dl! dl!
:+/,6!!)'&6&O7%&'/&'&!8/='!)*#7$26%#,!,#6!)#&&%;+'! pQkl! dl!
F,%8/+&O)*'7/6#*!8/='!)*#7$26%#,!,#6!)#&&%;+'! pQkl! dl!
"/2=!#I!#6.'*!%,)$6&V!!!2#,6*#++'7!0/6'*!&$))+4O%**%-/6%#,!!#*!
I'*6%+%>'*! pQkl! dl!
:##*!0'/6.'*O*/%,I/++! dl! dl!
<,&'2$*%64! dl! dl!
%*,G(6($9.#)$5(67%#6)#<76+*5(26"G7&9$(&+# PSVRl# YV\_#
>/CBA#LA8>A8/8B3=3/A!/B]8B3#

!
!!

1/*='6&!I#*!2*#)!#*!2*#)!)*#7$26&!!,#6!0'++E7'5'+#)'7!!! dl! dl!
K6.'*!)*%#*%6%'&!6./,!/-*%2$+6$*'!!N'Q-Q!./5'!&.#)P! dl! dl!
K6.'*! dl! dl!
?./,-%,-!2*#)!)*%#*%6%'&!#*!/-*%2$+6$*/+!)*/26%2'&! dl! dl!!
/>/!U# [\Vcl# RQQ_#
 
 
 
The real seed security issue: Money 
 
<,!*'5%'0%,-!&''7!&'2$*%64!2#,&6*/%,6&!/2*#&&!60#!8/%,!&'/&#,&!!NedbbEbeT!edbeEbpP!/,7!60#!
)#)$+/6%#,&! N,#*8/+! &'66+'7! I/*8'*&! /,7! <M:&P! 0./6! 2#8'&! #$6! 2+'/*+4! %&! 6./6! 6.'! 8/H#*!
*'/&#,!I#*!)+/,6%,-! +'&&!#I!/!2*#)!./&!6#!7#!0%6.!8#,'4T!6./6! %&!,#6!./5%,-!6.'!*'&#$*2'&!6#!
;$4! /77%6%#,/+! &''7Q! !/0&# +&47&&# 6)# <6(&"(2$9#'6"&-# %(7&%%# ,&56'&%#'67&# ;2%2,9&# $%# 6"&#
($992&%# (0&# $'6*"(%# '6"&-# 56"57&(&9-# "&&+&+# (6# ,*-# %&&+Q! 8"# (0&# '$2"# %&$%6"# PQRRGRP#
'$2"# %&$%6"N# $;&7$4&# &d<&"%&%# )67# (0&# %&((9&+# <6<*9$(26"# O&7&# $,6*(# PPNQQQ# ?@# E/$,9&#
YVRRFV# # # ?67# (0&#'$2"# %&$%6"#PQRPGRSN#'6"&-#"&&+&+# )67# %&&+#<*750$%&+# 76%&# %9240(9-N# (6#
$,6*(#PaNQQQ#?@##E/$,9&#YVRPFV###
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!
L#*!6.'!&'66+'7!)#)$+/6%#,!N/++!I/*8'*&PT!%6!%&!-*#$,7,$6&!6./6!/;&#*;!6.'!+%#,W&!&./*'!#I!&''7!
2#&6&! NgoEmkl! #I! 2#&6&PQ! ! (%8)+4T! +/*-'! ^$/,6%6%'&! #I! -*#$,7,$6! &''7! &#0,! /*'! )$*2./&'7!
&'/&#,! /I6'*! &'/&#,! N&''! 6/;+'&! oQb! /,7!oQoPQ! !3*#$,7,$6T! /! ^$%2=E8/6$*%,-! 2*#)T! %&! &#+7! 6#!
-','*/6'!8#,'4!)/*6%2$+/*+4! I#*!&2.##+! I''&T!/,7T! %,!/++!2/&'&T! %6!&6#*'&!)##*+4T!7$'!6#! %,&'26!
)'&6&!/,7!.$8/,!6.'I6Q!!1#6.'*&!/+&#!2#8)+/%,!6./6!-*#$,7,$6&!/*'!./*7!6#!2#,&'*5'O)*#6'26!
I*#8!6.'!7'&%*%,-!,''7&!#I!4#$,-!2.%+7*',Q!!
!
1/%>'! *')*'&',6&! /! &'2#,7/*4! &''7! '_)',&'! NbgEekl! #I! 6#6/+! &''7! 2#&6&PQ! ! L#*! 6.'! &'66+'7!
)#)$+/6%#,T!2/&.!'_)',7%6$*'!I#*!2/&&/5/!)+/,6%,-!8/6'*%/+!%&!8#7'&6Q!
!
3BB:#BfLBJ:8/1AB.#!UU#?!ADBA3######
!
#######/$,9&#YVRR.##!;&7$4&#%<&"+2"4#)67#%&&+N#S#'$2"#576<%N##'$2"#%&$%6".#PQRRGRPN#$99#)$7'&7%#
#

!/07&&#'$2"#576<%# ! # # 3<&"+2"4# #

! # s!
&#0%,-!

"#2/+!8/*='6! F-*#E%,)$6!
&.#)&!

1/*='6!n!
&.#)&!

l!#I!6#6/+!

!?/&&/5/! bjg! bpggQe! dQd! RS``VP# `VS_#
!1/%>'! bdm! pjeoQb! dQd! SaPYVR# R`VP_#
!3*#$,7,$6&! beg! bgkgbQd! dQd! R`\`RVQ# ccVa_#
!B#6/+!N#I!pP! ! PRcaRVP# dQd! PRcaRVP# RQQVQ_#

!
!
!
!

!
!

/$,9&#YVRP.!;&7$4&#%<&"+2"4#)67#%&&+N#S#'$2"#576<%N#'$2"#%&$%6".#PQRPGRSN#$99#)$7'&7%#
!

!/07&&#'$2"#576<%# ! ##3<&"+2"4# # # #
! # s!

&#0%,-!
"#2/+!8/*='6! F-*#E%,)$6!

&.#)&!
1/*='6!n!
&.#)&!

l!#I!6#6/+!

!?/&&/5/! bog! edkeQe! dQd! PQ\PVP# \VS_#
!1/%>'! bbb! mdmjQp! dQd! cQcaVS# P\VR_#
!3*#$,7,$6&! bpj! bgdpeQc! dQd! R`QSPV[# `SV`_#
!B#6/+!N#I!pP! ! PaR[QVY# dQd! PaR[QVY# RQQVQ_#

 
#
#
3BB:#BfLBJ:8/1AB.##8:L%#
!
B/;+'&! oQbp! /,7! oQbo! ! &.#0! 6.'! ;*'/=7#0,! #I! &''7! 2#&6&! ! I#*! <M:&T! /2*#&&! ;#6.! &'/&#,&Q!
3&;&7$9#(7&"+%#)67#(0&#8:L%#$7&#+2%(2"5(#)76'#(0&#%&((9&+#<6<*9$(26"V##?/&.!,''7&!+'/)'7!$)!
I#*! 6.'! <M:&! /&! 6.'4! /*'! *'2#5'*%,-! /,7! -*'/6+4! '_)/,7%,-! /-*%2$+6$*/+! /26%5%6%'&Q! ! L#*! ;#6.!
&'/&#,&!8#,%6#*'7T! <M:&!#;6/%,!/;#$6!mdl!#I! 6.'%*! &''7! I#*! 6.'!8/*='6T!0.%2.!8'/,&! 6./6!
'_)/,&%#,! #I! /-*%2$+6$*'! 6*/,&+/6'7! 6#! '_)/,&%#,! #I! &''7! 2#&6&Q! ! ]#6'! 6./6! 6.'! *%&'! 2"# %&&+#
56%(%#2%#7&'$7M$,9&.# #)76'#$"#$;&7$4&#6)#?@#R\cSR#(6#P\YacV# #3&56"+N#O029&#8:L%#0$;&#(0&#
%$'&# 9$74&# 56%(%# )67# 476*"+"*(# %&&+N# (0&-#&W*$99-#0$;&# (6#0&$;29-# 2";&%(# 2"N# $"+#<$-# )67N#
5$%%$;$# <9$"(2"4# '$(&72$9V# # 32'<9-N# 5$%%$;$# 2%# $# %($<9&# $"+# (0&# "67'$9# # %652$9# "&(O67M%#
O0250# <76;2+&# <9$"(2"4# '$(&72$9# )67# (0&# %&((9&+# <6<*9$(26"# +6# "6(# &W*$99-# %&7;&# (02%#
+2%<9$5&+#476*<V###
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!
/6# <*(# (0&%&# 56%(%# 2"# <&7%<&5(2;&N# PaNQQQ# ?@# 2%# &W*2;$9&"(# (6# 5V# n# 13# P\N# $"+# (0&# $""*$9#
2"56'&# 6)# $# )$'29-# 2"# (02%# "67(0&7"# H$($"4$# $7&$# '$-# 7&$50# n# 13# SQQGSaQ# E<&7%6"$9#
56''*"2(-# 333!# (&$'# &%(2'$(&FV# # 36N# E;&7-F# 76*409-N# '*9(2<9-2"4# )67# (O6# %&$%6"%#
E$5M"6O9&+42"4#(0&#!#2%#'67&#2'<67($"(#(0$"#(0&#IFN#%&&+#56%(%#56*9+#$,%67,#nYQ#67#RQGRa_#
6)# (0&# )$'29-# ,*+4&(# 6"# $# 76*(2"&# ,$%2%V# # /02%# 2%# $# 56"%2+&7$,9&# &d<&"%&N# &%<&52$99-# )67# $#
<76+*5(#O0250#2%#"6(#&;&"#4*$7$"(&&+V#
#
 
/$,9&#YVRS.#!;&7$4&#%<&"+2"4#)67#%&&+N#S#'$2"#576<%N##'$2"#%&$%6".#PQRRGRPN#8:L%#
#

/07&&#'$2"#
576<%#

!! #

s!
&#0%,-! "#2/+!8/*='6! F-*#E

%,)$6!&.#)!
1/*='6!n!
&.#)&! l!#I!6#6/+!

?/&&/5/! bo! jpceQc! dQd! aS[PV[# P\V\_#
1/%>'! bp! pgjoQk! dQd! S`aYV\# R[Va_#
3*#$,7,$6&! c! cgkpQp! dQd! [`\SVS# aRVc_#

6#6/+!N#I!pP! ! R\cSRVQ# QVQ# R\cSRVQ# RQQVQ_#

 
 
#/$,9&#YVRY.#!;&7$4&#%<&"+2"4#)67#%&&+N#S#'$2"#576<%N##'$2"#%&$%6".#PQRPGRS#8:L%#
 

/07&&#'$2"#
576<%#

!! 3<&"+2"4#

s!
&#0%,-! "#2/+!8/*='6! F-*#E%,)$6!

&.#)!
1/*='6!n!
&.#)&! l!#I!6#6/+!

?/&&/5/! bg! kgejQd! dQd! \`PaVQ# SQVS_#
1/%>'! bk! gpmmQk! dQd! `SccV\# PPVY_#
3*#$,7,$6&! bg! bpojoQo! dQd! RSYaYVY# YcVS_#

6#6/+!N#I!pP! ! P\YacVP# QVQ# P\YacVP# RQQVQ_#

 
 
Spurring production 
 
B#!2#8)+'6'!6.%&!/,/+4&%&!#I!6.'!*/6%#,/+'!I#*!I/*8'*&W!)+/,6%,-!7'2%&%#,&T!0'!',7!#,!/!)#&%6%5'!
6#,'T!I#2$&%,-!#,!0.4!6.#&'!0.#!)+/,6'7!8#*'!%,!&'/&#,!F!edbbEbe!7%7!&#!/,7!!6.'!*/6%#,/+'!
I#*!0.4! 6.#&'! ! %,6',7%,-! 6#!)+/,6!8#*'! &'/&#,!F!edbeEbp! NB/;+'! oQbjPQ! ! !9#$&'.#+7&! )+/,6!
8#*'! I#*!8$+6%)+'! /,7! 7%5'*&'! *'/&#,&T! 6.'! I%*&6! ;'%,-! ;'2/$&'! 6.'4! ./7! -##7! ./*5'&6! /,7!
./5'! 8#*'! &''7! /5/%+/;+'T! /6! ,#! 2#&6Q! ! 3'66%,-! /22'&&! 6#! 8#*'! +/,7T! /,7! &'%>%,-! #,! ,'0!
8/*='6%,-! #))#*6$,%6%'&! /+&#! 7%*'26+4! '_)/,7'7! &''7! $&'! N/,7! .',2'! '_)/,7'7! +/,7! /*'/PQ!!
L%,/++4T!*'2'%5%,-!&''7!I*''!7%7!8/='!/!7%II'*',2'T!'&)'2%/++4!I#*!2*#)&!&$2.!/&!2/&&/5/T!0.'*'!
/22'&&!6#!2$66%,-&!2/,!;'!/!)*#;+'8Q!
!
J6(&#(0$(#$#466+#"*',&7#6)# )$7'&7%# 2"(&7;2&O&+# 2"#D*0*-$# 2"+25$(&+#(0&-#56*9+#&d<$"+#
$7&$%# %(299# )*7(0&7# E2V&V# &2(0&7# (0&-# '$2"($2"&+# $7&$%# 67# 2"57&$%&+# 6"9-# %9240(9-FV# # U$"+# 2%#
$,*"+$"(V# #/0&#56"%(7$2"(# 2%# (0&#+&'$"+#%2+&.# #<6679-#+&;&96<&+#'$7M&(%# E2"59*+2"4# 92((9&#
(7$"%)67'$(26"F#$"+#$,6'2"$,9&#76$+%#92"M2"4#D*0*-$#(6#J-*"^*#E$#+2%($"5&#6)#Ra#M'#(0$(#
5$"#($M&%#06*7%#(6#"&46(2$(&FV####
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#
/$,9&#YVRa.########A&$%6"%##)$7'&7%#4$;&#)67#<9$"(2"4#D>AB#(0$"#"67'$9#6)#$#42;&"#
############################576<N '$2"#%&$%6"%#PQRRGPQRP#$"+#PQRPGPQRS#E_#6)#7&%<6"%&%FV##
#

A&$%6"#
#PQRRGRP#
EJZ[RF#

PQRPGRS#
EJZ\QF#

3BB:#ABU!/B:#
! !C"",'-)-$4-7$4$!5'
! !1#*'!&''7!/5/%+/;+'!7$'!6#!-##7!./*5'&6! pgQpl!! pkQkl!

1#*'!&''7!/5/%+/;+'!7$'!6#!I*''!&''7! bgQjl! bdQdl!
C"",'-66"&&'

! !1#*'!8#,'4!6#!;$4!&''7!#*!&''7!)*%2'!+#0! dl! dl!
3#6!2*'7%6!6#!;$4!&''7! dl! dl!
C"",'30-4$!5'

! !9/5'!'&)'2%/++4!-##7!&''7!#*!!-##7!5/*%'64! dl! dl!
%*,G(6($9.#3&&+G7&9$(&+# aPVcl# Y\V\l#
J>JG3BB:#?!@/>A3#>?#LA>:1@/8>J###E6<<67(*"2(2&%F#

! !3##7O%,2*'/&'7!!+/;#*! oQol! jQdl!
L''+%,-!&6*#,-O.'/+6.4! bQbl! bQpl!
9/5'!8#*'!+/,7O8#*'!I'*6%+'!+/,7! bbQdl! bbQpl!
9/5'!6##+&O6*/26#*T!!#6.'*!8/2.%,'*4!6#!.'+)!I/*8! dl! dl!
9/5'!/22'&&!6#!%**%-/6%#,T!I'*6%+%>'*!#*!#6.'*!%,)$6&!NI#*!
'_/8)+'T!&6/='&P! bQbl! bQpl!
3##7!0'/6.'*O*/%,I/++! eQel! eQjl!
3##7!&'2$*%64!N)'/2'!./&!/**%5'7P! dl! dl!
%*,G(6($9.#)$5(67%#6)#<76+*5(26"G7&9$(&+# R[V\l# PRVSl#
>/CBA#LA8>A8/8B3=3/A!/B]8B3#

! !R'++E7'5'+#)'7!O,'0!8/*='6&!I#*!2*#)!#*!2*#)!)*#7$26&!! oQol! jQdl!
9/5'!7'2%7'7!6#!-%5'!8#*'!!)*%#*%64!6#!/-*%2$+6$*'!!! eQel! eQjl!
?./,-'!%,!)*#I%+'!#I!2*#)&! kQkl! bdQdl!
K6.'*! cQcl! bdQdl!
/>/!U# [cV\l# [cVal#

!

/

01&/'2"/3145"'#/%"6$7"4/#""%/TUVT*V^:/
<,!/++!#I!6.%&T!6.'!='4!^$'&6%#,!%,!&''7!&'2$*%64!;'2#8'&!|?/,!6.'!8/*='6&!7'+%5'*}v!!R%++!&''7!
;'!)$6!#,!#II'*T!0%6.!6.'!^$/+%64!6./6!I/*8'*&!0/,6!/,7!/6!)*%2'&!6./6!8/='!)$*2./&'!
/22'&&%;+'!I#*!&8/++.#+7'*!I/*8'*&v!!!!

?./)6'*!<<<!+##='7!/6!-','*/+!8/*='6!I$,26%#,%,-Q!!9'*'T!0'!*'5%'0!6.'!&#8'!#I!6.'!='4!%&&$'&!
*'+/6'7!6#!8/*='6!&$))+4Q!!
!
Market seed availability 
 
F&!0'!./5'! &'',! %,! ;#6.!?./)6'*! <<<! /,7! <XT! I#*8/+! &'26#*! &''7! %&! %,&%-,%I%2/,6! %,! &$))+4%,-!
I/*8'*&!0%6.!)+/,6%,-!8/6'*%/+Q! !C/6.'*T! I/*8'*&!-'6! +/*-'!/8#$,6&!#I! 6.'%*! &''7! I*#8! +#2/+!
8/*='6&V! 6.'4! 2/*'I$++4! &''=! #$6! h)#6',6%/+! &''7W! I*#8! 6.'! -*/%,! &$))+%'&T! ;4! +##=%,-! I#*!
&)'2%I%2! 5/*%'6%'&! /,7! &''7! ;/62.'&! 0.%2.! /*'! 2+'/,! /,7! 0'++E&6#*'7Q! L$*6.'*T! /&! &.#0,! %,!
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B/;+'&!oQoT!oQbp!/,7!oQbjT!I/*8'*&!%,!6.'!/&&'&&8',6!>#,'&!%,6',7'7!6#!%,2*'/&'!&%-,%I%2/,6+4!
6.'!^$/,6%6%'&!#I!&''7!)+/,6'7!I#*!6.'!$)2#8%,-!edbeEbp!8/%,!&'/&#,Q!!B.'!%&&$'!%&!0.'6.'*!
&$))+%'&!#I!+#2/+!8/*='6!&''7!2#$+7!8''6!6.%&!-*#0%,-!7'8/,7Q!
!
('5'*/+!&#$*2'&!#I!%,I#*8/6%#,!N0.%2.!6*%/,-$+/6'!5/*%'7!7/6/P!&.#0!6./6!&''7!/5/%+/;%+%64!0%++!
,#6!/!)*#;+'8!%,!6.'!>#,'&!#I!/&&'&&8',6!I#*!6.'!edbeEbp!&'/&#,Q!
!
L%*&6T!&''7!I+#0!8/))%,-!!NI%-$*'&!pQo!/,7!pQjP!7'8#,&6*/6'&!6./6!6.'*'!/*'!8$+6%)+'!&#$*2'&!
#I! &''7O-*/%,! I#*! /++! 6.'! 8/H#*! 2*#)&Q! ! B.%&! 8'/,&! /! )##*! ./*5'&6! %,! A/+'8%'! 0#$+7! ,#6!
,'2'&&/*%+4!+'/7!6#!6.'!$,/5/%+/;%+%64!#I!)#6',6%/+!&''7!%,!6.'!A/+'8%'!8/*='6&T!/&!&$**#$,7%,-!
*'-%#,&!/*'!6.'!8/%,!&#$*2'&Q!!F5/%+/;%+%64!%&!/+&#!,#6!/,!%&&$'!%,!]4$,>$T!/&!%6!%&!.%&6#*%2/++4!/!
)*#7$26%5'!*'-%#,T!/,7!]4$,>$!8/*='6!%&!&$))+%'7!;4!8/,4!&$**#$,7%,-!2#88$,%6%'&!0%6.%,!/!
gdEkd! =8! */7%$&T! $&%,-! /++! I#$*! 8/%,! /_'&! N*#/7&P! I#*! &$))+4Q! ! F++! ,#*8/+! &$))+4! *#$6'&!
*'8/%,'7!#)',!/6!6.'!6%8'!#I!6.'!(((FQ!
!
('2#,7T!I/*8'*&!6.'8&'+5'&!&/%7!6./6!edbbEbe!./7!;'',!/,!/5'*/-'!#*!-##7!&'/&#,!%,!kol!#I!
2/&'&!N/2*#&&!2*#)&PQ!!L#*!6.'!$)2#8%,-!&'/&#,T!edbeEbpT!6.'4!0'*'!/;+'!6#!*'+4!&+%-.6+4!8#*'!
#,!6.'%*!#0,!&6#2=&!I#*!&''7T!/,7!&+%-.6+4!+'&&T!#5'*/++T!#,!6.'!8/*='6Q!!L#*!I/*8'*&T!%,6',7'7!
&''7!&#$*2'!&6*/6'-%'&!0'*'!,#*8/+!#,'&Q!
!
B.%*7T! 6.'! (((F! 6'/8! %,6'*5%'0'7! 6.'! 5'*4! +/*-'! 6*/7'*&! %,! A/+'8%'! /,7! ]4$,>$! 0.#!
&#8'0./6! 2#,6*#+! &''7! &$))+4! N6.'*'! /*'! I#$*! 6#! I%5'! ='4! %,7%5%7$/+&PQ! !KI! 6.'! 6.*''!8/H#*!
2*#)&T!;'/,!&$))+%'&!/+*'/74!/5/%+/;+'!+#2/++4!0'*'!&'',!/&!h,#*8/+WQ!!"/*-'!6*/7'*&!7%7!7''8!
8/%>'! /,7! -*#$,7,$6! )*#7$26%#,! #5'*/++! /&! &#8'0./6! +#0'*! 6./,! ,#*8/+! NI#++#0%,-! 6.'!
'**/6%2!*/%,I/++PT!;$6!,#6!',#$-.!6#!*'&$+6!%,!+#2/+!&$))+4!&2/*2%64Q!!"/*-'!6*/7'*&!2#$+7!)*#2$*'!
/++!6.'!&$))+%'&!6.'4!0/,6'7V!6.'!%&&$'!0/&!)*%2'Q!!NB#!$,7'*&6/,7!6.'!&2/+'!#I!6.'%*!#)'*/6%#,T!
&#8'!8#5'!bddE!pdd!&/2=&!/!&'/&#,!)'*!2*#)E!#*!beE!pg!1B!)'*!2*#)PQ!!
 
 Market seed quality 
B.'!)#6',6%/+!&''7!0/&!/&&'&&'7!!/5/%+/;+'!%,!/++!&%6'&!I#*!edbeEbpT!;$6!0/&!6.'!^$/+%64!#,!
#II'*!/22')6/;+'v!!B.'!(((F!6'/8!7%7!,#6!'II'26!#;H'26%5'!&''7!^$/+%64!/&&'&&8',6T!;$6!*/6.'*!
7*'0!#,!&4&6'8/6%2!I/*8'*!/,7!6*/7'*!%,&%-.6&T!/,7!#,!5%&$/+!%,&)'26%#,&!%,!8$+6%)+'!8/*='6&Q!
9',2'!6.'!^$/+%64!/&&'&&8',6&!/*'!^$/+%6/6%5'!#,'&T!;$6!I*#8!8$+6%)+'!&#$*2'&Q!

L*#8!6.'!I/*8'*!)#%,6!#I!5%'0T!&''7!7*/0,!#,!6.'!8/*='6!edbbEbe!0/&!-','*/++4!-##7Q!!<,!
kgl!#I!2/&'&!N,wbcdP!I/*8'*&!&6/6'7!6.'4!0#$+7!*'E&#0!6.'!8/*='6E)$*2./&'7!&''7!%,!edbeE
bp!!N5'*&$&!#,+4!mbl!#I!2/&'&!I#*!*'&#0%,-!#I!&''7!*'2'%5'7!I*#8!6.'!]3K&!6.'!&/8'!&'/&#,PQ!!!
<,6'*'&6%,-+4T!I/*8'*!7%&2$&&%#,&!%,!6.'!2#88$,%64!I#2$&!-*#$)&!&$--'&6'7!6./6!6.'4!#I6',!
$&'!6.'!8/*='6!6#!*','0!/,7!$)-*/7'!6.'!^$/+%64!#I!6.'%*!&''7!&6#2=&Q!!N]#6'!6./6!6.'*'!0'*'!
,#!7%*'26!I/*8'*!'5/+$/6%#,&!#I!8/*='6!&''7!#,!#II'*!7$*%,-!6.'!(((FQP!!!

X%&$/++4T!6.'!(((F!6'/8!5%&%6'7!6.*''!8/*='6!2',6'*&!/,7!*'5%'0'7!&6#2=&!#I!#5'*!bdd!6*/7'*&!
N%,6'*5%'0%,-!%,!7'6/%+!&#8'!oc!6*/7'*&PQ!!B.'!;'/,T!-*#$,7,$6!/,7!8/%>'!&''7!%,!6.'!8/*='6!
+##='7!0'++E&#*6'7T!;4!5/*%'64T!/,7!I*''!#I!/,4!%,'*6!8/6'*%/+!N&6#,'&T!&/,7T!&6%2=&T!7';*%&PQ!!!!

('+'26!I/*8'*!2#88',6&!7%7!&$--'&6!6./6T!-','*/++4T!-*#$,7,$6!&''7!^$/+%64!&.#$+7!;'!
%8)*#5'7T!/+6.#$-.!,#!$,$&$/+!2#8)+/%,6&!0'*'!+%,='7!6#!6.'!2$**',6!&'/&#,&Q!!B.'!8/%,!/,7!
#,-#%,-!2#8)'++%,-!%&&$'!0%6.!^$/+%64!0/&!6%'7!6#!2/&&/5/!)+/,6%,-!8/6'*%/+!N7$'!6#!5/*%#$&!
2/&&/5/!7%&'/&'&PT!/+6.#$-.T!'5',!.'*'T!&#8'!I/*8'*!/&&'&&8',6&!&$--'&6'7!6./6!6.'!
7%&'/&'7!8/6'*%/+&!0'*'!6/&6%'*Q!

<,!&$8T!I#*!^$/+%64T!6.'*'!0/&!,#!'5%7',2'!6./6!6.'!2$**',6!^$/+%64!#I!&''7!/,7!#6.'*!)+/,6%,-!
8/6'*%/+T!/2*#&&!2*#)&T!0/&!7%II'*',6!I*#8!6.'!,#*8T!#*!0/&!)/*6%2$+/*+4!h;/7W!t!'_2')6!I#*!
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2/&&/5/Q!!GII#*6&!6#!%8)*#5'!^$/+%64!I$*6.'*!2#$+7!2'*6/%,+4!;'!'_)+#*'7!;4!0#*=%,-!8#*'!
2+#&'+4!/,7!8#*'!&4&6'8/6%2/++4!0%6.!/!*/,-'!#I!6*/7'*&!ND#_!mPQ!

 
I6d#c.#K67M2"4#O2(0#'$7M&(#(7$+&7%#(6#2'<76;&#%&&+#6"#6))&7#
!

• 3%5',! 6./6! +#2/+!8/*='6&T! /,7! 6*/7'*&!/*'! 6.'!;/2=;#,'!#I! I/*8'*! &''7! &$))+4! NodEgdl!#I!
&''7! I#*! &'+'26!8/H#*! 2*#)&P!8$2.!8#*'! /66',6%#,!8%-.6! ;'! -%5',! 6#! ',&$*%,-! 6./6! 6.'&'!
8/*='6&!2/,!&$))+4!6.'!=%,7&!#I!&''7!I/*8'*&!,''7Q!!K,'!8/H#*!2./++',-'!%&!.#0!6#!+'5'*/-'!
6*/7'*&W!'II#*6&!6#!-*/7$/++4!%8)*#5'!6.'!^$/+%64!#I!&''7!#,!#II'*!%,!,#*8/+!8/*='6!2./,,'+&Q#
!
• (''7O-*/%,! 6*/7'*&! 2#$+7! ;'! )#6',6%/++4! )#0'*I$+! )/*6,'*&! %,! .'+)%,-! 6#! 8#5'! *"+'

(%,"#*' )-#$"!$"&! 0%7'+4! 0%6.%,! /,7! /8#,-! &6*'&&'7! I/*8%,-! 2#88$,%6%'&Q! ! 1'6.#7&!
&.#$+7! ;'! 6'&6'7! I#*! 7%*'26+4! +%,=%,-! I#*8/+! &'26#*! &''7! &$))+4! 0%6.! %,I#*8/+! 6*/7'*!
&''7O-*/%,!&'++'*&Q! !M%&6*%;$6%#,!#I!5/*%'64!&/8)+'&!N6#!&6%8$+/6'!7'8/,7Pu!&/+'!#I!&8/++!
)/2='6&!#I!&''7u!/,7!8#*'!&4&6'8/6%2!&/+'!#I!8#7'*,!5/*%'6%'&!%,!;$+=!/*'!#)6%#,&!6./6!
/))*#/2.'&!6./6!./5'!./7!8/*='7!&$22'&&!%,!#6.'*!2#$,6*%'&!%,!G/&6!/,7!?',6*/+!FI*%2/Q!!

• (''7O-*/%,! 6*/7'*&! 2#$+7! /+&#! ;'! )/*6,'*&! %,! %8)*#5%,-! 6.'' &''7! ^$/+%64' 1"#' &"Q!!
:*#2'7$*'&!I#*!N$*!"#'-4$-P!&'-*'-/6%,-!/8#,-!5/*%'6%'&!/,7!*'7$2%,-!)'*2',6/-'!#I!&$;E
&6/,7/*7! -*/%,&! 2#$+7! -%5'! I/*8'*! 2+%',6&! /! ;'66'*! *'6$*,! I#*! 6.'%*! )$*2./&'Q! ! <,%6%/+!
^$/+%64E*'+/6'7! %,6'*5',6%#,&! ./5'! ./7! )*#8%&%,-! *'&$+6&! %,! R'&6! 9/*/*-.'T! G6.%#)%/Q!!
(%,2'!eddeT!6.#&'!&$))+4%,-!?FCGW&!*'+%'I!&''7!)*#-*/8!./5'!;'',!*'^$%*'7V!6#!./5'!/!
+%2',&'u! &')/*/6'! #$6! 5/*%'6%'&T! ./5'! /! 0/*'.#$&'u! /,7! 8/%,6/%,! &)'2%I%2! &''7! &6#*'&!
N0.%2.!/*'! 2+'/,!/,7! %,&'26! I*''PQ! !?FCG!/+&#! 6*/%,&! 6*/7'*&! %,! &''7!^$/+%64! %&&$'&T!/,7!
0%6.7*/0&! 2#,6*/26&! I*#8! 6.#&'! 0.#! 7'+%5'*! &$;&6/,7/*7! 8/6'*%/+Q! ($2.! /0/*','&&E
*/%&%,-T! 2/)/2%64! ;$%+7%,-! /,7!8#,'6/*4! %,2',6%5'&! N&$2.! /&! ?FCGW&P!8%-.6! ;'! )#&&%;+'!
8'/&$*'&!I#*!',2#$*/-%,-!-*/7$/+!&''7O-*/%,!^$/+%64!%8)*#5'8',6&!%,!#6.'*!)+/2'&Q!#

• B*/7'*&!2#$+7!/+&#!;'!='4!&#$*2'&! I#*!7%&&'8%,/6%,-!5/*%'64!/,7!&''7! %,I#*8/6%#,! N'Q-Q!
0.%2.!5/*%'6%'&!/*'!/5/%+/;+'!/,7!I*#8!0.'*'T!2#&6T!^$/+%64T!)'*I#*8/,2'PQ!B*/7'*&!8#5'!
'5',! %,! *'8#6'! 2#88$,%6%'&! /,7! '^$%))%,-! 6.'8! 0%6.! $)E6#E7/6'! &''7E*'+/6'7!
%,I#*8/6%#,! 0#$+7! */%&'! /0/*','&&! ^$%2=+4! /8#,-! 2+%',6&T! ;$6! /+&#! /8#,-! #6.'*!
%8)#*6/,6!6*/7'*!&$))+%'*&Q! 

EI,-1!",'.#%('C1"#4$*/'-*,'R6[0$#"'KLPLA 

 
Market seed access/price 
L%,/++4T!/&!0%6.!8/,4!&''7!&'2$*%64!%&&$'&!%7',6%I%'7!&#!I/*T!#,'!#I!6.'!8/H#*!2#,&6*/%,6&T!%I!,#6!
!2"!2#,&6*/%,6T!*'5#+5'&!/*#$,7!8/*='6!)*%2'!/,7!I/*8'*&W!)$*2./&%,-!)#0'*Q!!1/*='6!)*%2'&!
I#*!)#6',6%/+!&''7!*%&'!/6!2*%6%2/+!&#0%,-!!)'*%#7&!N&''!I%-$*'pQgP!;$6!./7!/77%6%#,/+!.%='&T!I*#8!
)+/,6%,-!6%8'!edbeEbpT!!7$'!6#!#5'*/++!)*#7$26%#,!7'2+%,'&!NB/;+'!oQbgPQ!

#
/$,9&#YVR`.### U65$9#'$7M&(#<725&%.#H$9&'2&#'$7M&(#E?@=M4F#

@76<# L725&#%($7(#3&<(#PQRP# L&$M#36O2"4#L725&#
EJ6;=:&5F#

_#2"57&$%&#

3*#$,7,$6! bddd! bejdEbjdd! n!ejEjdl!
1/%>'! gjd! cjd! nogl!
D'/,&! mjd! mjd! ]#!2./,-'!
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!
<,!;*%'IT!&''7O-*/%,!8/*='6!/&&'&&8',6&!&.#0'7!)#6',6%/+!&''7!6#!;'!%88'7%/6'+4!/5/%+/;+'!%,!
'/2.! /*'/T! #*! #,! #*7'*Q! F&%7'! I*#8! 2/&&/5/! )+/,6%,-! 8/6'*%/+T! 6.'*'! 0'*'! I'0! $,$&$/+!
2#,2'*,&!#5'*!6.'!^$/+%64!#I!8/*='6!&''7V!!%,!I/26!&#8'!I/*8'*&!/26%5'+4!$&'7!6.'!8/*='6&!6#!
$)-*/7'!&6#2=&Q!!B.'!8/%,!%&&$'!0%6.!8/*='6!&''7!7$*%,-!6.'!(((F!./7!6#!7#!6.'!8/-,%6$7'!
#I!!,''7'7!)$*2./&'!/,7!0%6.!'+'5/6'7!)*%2'&!I#*!8/%>'!/,7!-*#$,7,$6Q 

0)338&$'?/1##"##3"&'/)>/#""%/#";84$'?//
L%,/++4T! /&! /! 2*#&&E2.'2=! 6#! 6.'! /;#5'!^$/,6%6/6%5'! 7/6/T! 6.'! 2#88$,%6%'&! 6.'8&'+5'&!0'*'!
/&='7! 6#! /&&'&&! 6.'! &''7! &'2$*%64! #I! 6.'%*! 8'8;'*&Q! ! (''7! ('2$*%64! 0/&! 7'I%,'7! /&! '%6.'*!
./5%,-! 6.'! &''7! /+*'/74! %,! ./,7T! #*! ;'%,-! /;+'! 6#! /22'&&! 6.'! &''7! 0%6.! &#8'! 2'*6/%,64!
N6.*#$-.!)$*2./&'T!;/*6'*T! -%I6T!#*!#6.'*!8'/,&PQ! !?#88$,%64!8''6%,-&!/6! /++! &%6'&! %,5#+5'7!
$)0/*7&!#I!jd!)'#)+'T!8',!/,7!0#8',T!/,7!6.'!7%&2$&&%#,&!0'*'!%,6',&'!/,7!%,6'*/26%5'Q!!!
!
B/;+'&!oQbm!/,7!oQbk!)*'&',6!6.'!2#88$,%6%'&W!#0,!/&&'&&8',6!#I!6.#&'!0%6.%,!6.'%*!5%++/-'!
0.#! 6.'4!7''8! &''7! &'2$*'! I#*!8/H#*! 2*#)&! I#*! 6.'!$)2#8%,-! edbeEbp! &'/&#,! N0.%2.!./7!
5%*6$/++4!&6/*6'7!/6!6.'!6%8'!#I!6.'!(((FPQ!!!!!
!
L#*!B/;/2T!6.'!2#88$,%64! %6&'+I!&$--'&6'7! %6! %&!bddl!&''7!&'2$*'Q! ! <,!2#,6*/&6T! I#*!1$.$4/T!
6.'!2#88$,%64!*/%&'7!='4!%&&$'&!/*#$,7!6.#&'!60#!2*#)&!I#*!0.%2.!&''7!./&!6#!;'!)$*2./&'7!
%,!+/*-'!^$/,6%6%'&V!!I#*!-*#$,7,$6&!/,7!I#*!8/%>'Q!!B.'!8/%,!%&&$'!0/&!h8#,'4WQ!]#6'!6./6!6.'!
2#88$,%64!)*#-,#&%&!0/&!8#*'!)'&&%8%&6%2!6./6!I/*8'*&W!%,7%5%7$/+!^$/,6%6/6%5'!/&&'&&8',6&Q!!
L#*!6.'!1$.$4/!&/8)+'T!#,+4!beQpl!&$--'&6'7!6.'4!0#$+7!)+/,6!+'&&!I#*!&'+'26!2*#)&!edbeEbp!
&)'2%I%2/++4!7$'!6#!I%,/,2%/+!2#,&6*/%,6&Q!
!
/$,9&#YVRc## /$,$5#56''*"2(-#$%%&%%'&"(#6)##%&&+#%&5*72(-#)67#'$2"#%&$%6"#PQRPGRS#
#
@76<# C6O#'$"-#6*(#

6)#RQQ#CC#%6O#
i#O06#O299#,&#
%&&+#%&5*7&#(02%#
56'2"4#%&$%6"#

_#%&&+#
%&5*7&#

56''&"(%#

?/&&/5/!
!

bdd! bdd! bddl! !

1/%>'! mj! mj! bddl! )*#;+'8!0%6.!7/8/-'!%,!
&6#*/-'V!!odEjdl!+#&&!

3*#$,7,$6!
!

jd! jd! bddl! !

C%2'!
!

gd! gd! bddl! !

!
/$,9&#YVR\# D*0*-$#56''*"2(-#$%%&%%'&"(#6)##%&&+#%&5*72(-#)67#'$2"#%&$%6"#PQRPGRS!
'
@76<# C6O#'$"-#6*(#

6)#RQQ#CC#%6O#
i#O06#O299#,&#
%&&+#%&5*7&#(02%#
56'2"4#%&$%6"#

_#%&&+#
%&5*7&#

56''&"(%#

?/&&/5/!
!

bdd! bdd! bddl! !

1/%>'!
!

cd! od! 2Qojl! <&&$'!#I!8#,'4!

3*#$,7,$6!
!

kd! pd! 2Q!odl! <&&$'!#I!8#,'4!
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/
.83314?A/D;8'"/.""%/.";84$'?/B$&%$&9#/
!
M%5'*&'!%,7%2/6#*&!&$--'&6!6.'!&''7!&'2$*%64!#I!,#*6.'*,!A/6/,-/!I/*8'*&!%,!6.'!&.#*6E6'*8!%&!
&6/;+'Q!

!
?76'#(0&#)$7'&7#<62"(#6)#;2&ON#PQRRGRS##

!
!"#$%"&'#(&)&*+,-./
!
bQ L#*! 6.'!edbbEbe!8/%,!-*#0%,-!&'/&#,T! I/*8'*&! N*'&%7',6&O,#,E<M:&P! &#0'7!#,+4! &+%-.6+4!

+'&&!6./,!,#*8/+!NEjQdklP!%,!6'*8&!#I!#5'*/++!^$/,6%6%'&!)+/,6'7Q!!?*#)!4%'+7&!0'*'!*/6'7!
6#!;'!-','*/++4!-##7!%,!mbl!#I!2/&'&Q!!
!

eQ L/*8'*&!*'+%'7!#,!+#2/+!2./,,'+&!6#!/22'&&!cgln!#I!6.'%*!&''7!7$*%,-!6.'!edbbEbe!&'/&#,Q!!
"#2/+!8/*='6&!0'*'!/!2*$2%/+!2#*'!I#*!',&$*%,-!&''7!&'2$*%64T!&$))+4%,-!ool!#I!6#6/+!&''7!
&#0,Q! ! hL*%',7&! /,7! =%,W! /&! /! &#$*2'! 0'*'! %8)#*6/,6! '&)'2%/++4! I#*! 6.'! 5'-'6/6%5'+4E
)*#)/-/6'7!2*#)&!N2/&&/5/!/,7!&0''6!)#6/6#PT!0.%2.!./&!='4!%8)+%2/6%#,&!I#*!.#0!6.'&'!
2$66%,-&!8%-.6!8#5'!8#*'!0%7'+4!/,7!^$%2=+4Q!!!

pQ L#*!6.'!edbbEbe!&'/&#,T!&''7!I*#8!/-*#E7'/+'*&!0/&!,'-+%-%;+'!NqdQj!l!/,7!#,+4!I#*!*%2'PQ!!
(''7!#;6/%,'7!I*#8!LFKO]3K&!0/&!/+&#!8%,%8/+V!!pQel!#I!/++!&''7!&#0,!/,7!I#2$&%,-!#,!
8/%>'!/,7!2/&&/5/!)+/,6%,-!8/6'*%/+Q!

oQ !L/*8'*! )*#H'26%#,&! I#*! 6.'! edbeEbp! 8/%,! &'/&#,! &.#0! 8$2.! #I! 6.'! &/8'T! 0%6.!
&#8'0./6!8#*'!#I!/!)#&%6%5'!6*',7Q!!F+8#&6!mjl!#I!I/*8'*&!)+/,!6#!8/%,6/%,!#*!%,2*'/&'!
6.'! /8#$,6&! &#0,! /2*#&&! 2*#)&T! 0%6.! /! 8#7'&6! #5'*/++! /--*'-/6'! &''7! %,2*'/&'! #I!!!
n!jQbklQ!!N9',2'!I*#8!EjQdk!%,!edbbEbe!6#!!njQbk!!I#*!6.'!$)2#8%,-!&'/&#,PQ!#

!
<,!;*%'IT!I#*!*'&%7',6!I/*8'*&T!6.'!&''7!&'2$*%64!&%6$/6%#,!edbbEedbp!*'5#+5'&!/*#$,7!6.'!,#*8!
/,7!%&!,#6!)/*6%2$+/*+4!74,/8%2. 
 
+,-#/
'
jQ L#*!6.'!edbbEbe!8/%,!-*#0%,-!&'/&#,T!<M:&!&#0'7!/+8#&6!edl!+'&&!6./,!h$&$/+W!%,!6'*8&!

#I! #5'*/++! ^$/,6%6%'&! &#0,! N2#8)/*%,-! /8#$,6&! &#0,! %,! 6.'! 2/8)&! 5'*&$&! 0./6! 6.'4!
0#$+7!7#!#,!6.'%*!.#8'!)+#6&PQ!?*#)!;4!2*#)T!jol!#I!I/*8'*&!&6/6'7!6./6!6.'4!&#0'7!6.'!
&/8'!/8#$,6!#*!8#*'!6./,!%&!6.'%*!,#*8Q!!!
!

gQ <M:&!*'+%'7!#,!+#2/+!2./,,'+&!%,!8$2.!6.'!&/8'!0/4!/&!6.'!*'&%7',6!)#)$+/6%#,r#,+4!6#!/!
-*'/6'*!7'-*''Q!!L#*!6.'!edbbEbe!&'/&#,T!<M:&!*'+%'7!#,!+#2/+!2./,,'+&T!I#*!,'/*+4!bddl!#I!
6.'%*! &''7Q! ! 9$8/,%6/*%/,! )*#5%7'7! #,+4! dQjl! #I! 6.'%*! &''7Q! ! "#2/+! 8/*='6&! 0'*'! 6.'!
2*$2%/+!2#*'!I#*!',&$*%,-!&''7!&'2$*%64T!)*#5%7%,-!mdl!#I!6#6/+!&''7!&#0,Q!!!!]#6'!6./6!<M:&!
/*'!)$*2./&%,-!&''7T!/,7!%,!+/*-'!^$/,6%64Q!

mQ B.'! *')#*6'7! )+/,&! #I! <M:&! I#*! 6.'! edbeEbp! 8/%,! &'/&#,! &.#0! )+/,6%,-! 6*',7&! #,! /,!
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($-/*2/,'! ~~! ~~~! !!!!!!!!!!!!!!!E!

(0''6!)#6/6#! ~~! ~~~! !!!!!!!!!!!!!!!E!

B/*#! ~! ~! !!!!!!!!!!!!!!!E!

D/,/,/! ~~! ~~~! ~~!!NR%,'T!?.%=0/,-$'P!
D'/,&! ~~! ~! !!!!!!!!!!!!!!!E!

~!%,7%2/6'&!*'+/6%5'!+'5'+&!#I!%8)#*6/,2'T!0%6.!8#*'!~W&!;'%,-!*'+/6%5'+4!8#*'!%8)#*6/,6!!
!

!"#$%&%$'(

!"#$%&%$'(
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.%/012,#+'
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/$,9&#YVPQ.#D1C1m!.#:2;&7%2(-#6)#576<%GGG###,*(#92((9&#(7$"%)67'$(26"#
#

@76<%! 8'<67($"5&#)67#
?66+!

8'<67($"5&#)67#
8"56'&!

/7$"%)67'$(26"e!

?/&&/5/! ~~~! ~~~! L+#$*T!/+2#.#+T!&#/)T!7#$-.,$6&!

1/%>'! ~~~! ~~~! L+#$*T!/+2#.#+T!;*'/7!

3*#$,7,$6! ~~~! ~~~! K%+!T!2.%=0/,-$'!

D'/,O2#0)'/! ~~! ~~~! !!!!!!!!!!!!!!!E!

:/774!*%2'! ~~! ~~~! !9$++'7!*%2'!

9#*6%2$+6$*'! ~~! ~~~! !!!!!!!!!!!!!!!E!

(#4;'/,! ~! ~~! !!!!!!!!!!!!!!!E!

D/8;/*/! ~~! ~! !!!!!!!!!!!!!!!E!

('&/8'! E! ! !K%+!
~!%,7%2/6'&!*'+/6%5'!+'5'+&!#I!%8)#*6/,2'T!0%6.!8#*'!~W&!;'%,-!*'+/6%5'+4!8#*'!%8)#*6/,6!!
!
B.'!(((F!6'/8!7%7!,#6'!'_2')6%#,&T!;#6.!,'-/6%5'!/,7!)#&%6%5'T!6#!6.'&'!7%5'*&%I%2/6%#,!
6*',7&Q!!(#8'!#I!6.'!)##*'&6!I/*8'*&T!)/*6%2$+/*+4!%,!1$.$4/T!*'/++4!7#!*'+4!#,!;/&%2/++4!#,'!
2*#)E!2/&&/5/!ND#_!kPQ!!D$6!/6!6.'!#6.'*!',7!#I!6.'!&)'26*$8T!/!,$8;'*!#I!!*%2.'*!%,,#5/6#*&T!!
'&)'2%/++4!!6*/7'*&!%,!]4$,>$T!/*'!)/5%,-!6.'!0/4!I#*!6*/,&I#*8%,-!2/&&/5/!/,7!8/%>'!I+#$*!#,!
/,!%8)*'&&%5'!&2/+'!ND#_!cPQ!!!(6*/6'-%'&!I#*!2/6/+4>%,-!)#&%6%5'!7'5'+#)8',6&!/6!;#6.!
'_6*'8'&!,''7!6#!;'!'_)+#*'7!I$*6.'*Q!

'

I6d#\.#@$"#-6*#%*7;2;&#6"#6"9-#5$%%$;$.#06*%&069+%#2"#D*0*-$e#
#

<,!1$.$4/T!%6!0/&!&6*%=%,-!6./6!&#8'!.#$&'.#+7&!#,+4!-*#0!2/&&/5/T!,#6'7!%,!%,6'*5%'0&!/,7!
2#,I%*8'7!%,!/!7%&2$&&%#,!0%6.!/!-*#$)!#I!0#8',!I*#8!1$.$4/Q!!B.'&'!0#8',!/+&#!8/7'!
2+'/*!6./6!&$*5%5%,-!#,!2/&&/5/!/+#,'!%&T!/6!;'&6T!5'*4!7%II%2$+6V!!|<I!4#$!-*#0!#,+4!2/&&/5/T!4#$!
0%++!./5'!I/8%+4!7%II%2$+6%'&x}!!M')',7%,-!#,+4!#,!2/&&/5/!+'/7&!6#!)##*E^$/+%64!7%'6&T!/!+/2=!#I!
2/&.T!/,7!5$+,'*/;%+%64!6#!&.#2=&!&$2.!/&!2/&&/5/!8#&/%2!7%&'/&'Q!!G5',!%I!&#8'!.#$&'.#+7&!
0.#!&/4!6.'4!#,+4!-*#0!2/&&/5/!/*'!#5'*+##=%,-!/!&8/++!/8#$,6!#I!%,6'*2*#))'7!8/%>'T!6.%&!
&6%++!8'/,&!/!5'*4!.'/54!*'+%/,2'!#,!2/&&/5/Q!!1$.$4/!I/*8'*&!/++!/-*''7!6./6!6.%&!0/&!/!;/7!
%7'/!%,7''7Q!!

9'/54!*'+%/,2'!#,!2/&&/5/!%&!*/*'+4!/!2.#%2'Q!1$.$4/!I/*8'*&!./5'!'_)'*%',2'!%,!6.'!)/&6!
N)*'E0/*P!0%6.!/!0%7'!*/,-'!#I!2*#)&T!/,7!6.#&'!-*#0%,-!#,+4!2/&&/5/!&6/6'!/!2+'/*!7'&%*'!6#!
*'E7%5'*&%I4Q!!R./6!.#+7&!6.'8!;/2=!%&!)##*!/22'&&!6#!&''7Q!!(#8'!2/,!;#**#0!&''7!I*#8!
#6.'*!I/*8'*&!N)/%7!;/2=!7#$;+'!/6!./*5'&6PQ!!9#0'5'*T!6.#&'!-*#0%,-!-*#$,7,$6&!#*!8/%>'!
;$4!8$2.!#I!6.'%*!&''7!I*#8!6.'!8/*='6T!/,7!*'+/6%5'+4!+%66+'!&''7!%&!*'6/%,'7!+#2/++4!I#*!
+#/,%,-!6#!#6.'*&Q!D#**#0%,-!&''7!N'5',!/6!/!eVb!h*')/48',6!*/6'WP!%&!#,+4!)#&&%;+'!%I!4#$!
=,#0!6.'!7#,#*!0'++!t!/,7!%I!6.'4!./5'!/,46.%,-!6#!+',7Q!!L/*8'*&!0/,6!6#!*'E7%5'*&%I4!6.'%*!
2*#)&T!/,7!/*'!0%++%,-!6#!)/4!I#*!&''7!%I!%6!%&!0#*6.0.%+'Q!R./6!%&!2+'/*!%&!6./6!%8)*#5%,-!
/22'&&!6#!&''7!I*#8!/!7%5'*&'!*/,-'!#I!2*#)&T!/,7!%8)*#5'7!#,EI/*8!&''7!&6#*/-'!8'6.#7&T!
2#$+7!.'+)!&#8'!I/*8'*&!0%7',!6.'%*!2*#)!)*#I%+'T!/,7!8#5'!/0/4!I*#8!/!)'*%+#$&!,'/*!
6#6/+i!7')',7',24!#,!2/&&/5/!/+#,'Q!#
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I6d#[.##K0$(#6"&#(7$+&7#2"#J-*"^*#"&&+%#(6#&d<$"+#(02%#(7$"%)67'$(26"#,*%2"&%%V##

h1*Q!~Z!./&!;'',!%,5#+5'7!%,!6.'!/-*%2$+6$*/+!6*/,&I#*8/6%#,!;$&%,'&&!I#*!/+8#&6!ej!4'/*&!/,7!
%&!#,'!#I!6.'!I'0!%,!]4$,>$!6#0,!0.#!0#*=&!#,!/!+/*-'*!&2/+'Q!!9'!I#2$&'&!#,!8/%>'T!2/&&/5/!
/,7!*%2'Q!B.'!7'8/,7!I#*!I+#$*T!'&)'2%/++4!I*#8!6.'!8%,'&!N/;#$6!gdl!#I!6.%&!2+%',6'+'P!8'/,&!
6./6!;$&%,'&&!%&!#,!6.'!*%&'Q!

B#!-%5'!/,!%7'/!#I!&2/+'T!%,!6.*''!8#,6.&!#I!edbeT!1*Q!~!-*#$,7!/,7!&#+7!bjd!&/2=&!#I!8/%>'!
NbQkBPT!)*#2'&&'7!bdB!#I!2/&&/5/T!/,7!.$++'7!&#8'!jd!&/2=&!#I!*%2'!NgBPQ!!1$2.!#I!6.'!8/%>'!
/,7!*%2'!2#8'&!)*#7$26%#,!2#8'&!I*#8!.%&!#0,!I%'+7&!;$6T!/&!.%&!2/&&/5/!%&!4#$,-T!.'!;#$-.6!
6.'!I$++!&'6!#I!6$;'*&!I*#8!'+&'0.'*'Q!

(#!0./6!/*'!!&#8'!#I!1*Q!~W&!!2#,2'*,&!I#*!I$*6.'*!'_)/,&%#,v!!

• F!,'60#*=!#I!;%--'*!8$+6%)+%'*&!8%-.6!;'&6!;'!#*-/,%>'7Q!!(2#$6%,-!#$6!*/0!&$))+%'*&!
.'*'!/,7!6.'*'!6/='&!','*-4r/,7!6.'!^$/+%64!%&!&#!5'*4!5/*%/;+'Q!

• (6#2=/-'!+#&&'&!./5'!6#!;'!7%8%,%&.'7Q!!1/%>'!+#&&'&!2/,!/8#$,6!6#!edEjd!lT!/,7!,#!
)*#6'26%5'!)*#7$26&!/*'!/5/%+/;+'!+#2/++4Q!!

• 1/%>'!)*#7$26%#,!#5'*/++!&''8&!#,!6.'!!7'2+%,'!/&!!I#*'&6!8/*-%,!+/,7!N,''7'7!I#*!6.'!
6*/7%6%#,/+!&+/&.!/,7!;$*,P!;'2#8'&!8#*'!&2/*2'Q!!!K6.'*!2$+6%5/6%#,!8'6.#7&!6#!$&'v!

B.',!6.'*'!/*'!6.'!*#/7&T!6.'!.'/54!2#&6&!#I!*',6'7!6*/,&)#*6T!6.'!*/,-'!#I!6/_'&!N#II%2%/+!/,7!
$,#II%2%/+PÅQ#

/
J"C/714$"'$"#/
?#,6%,$%,-! 6#! &'/*2.! I#*! %,,#5/6%#,T! 0'! 8#5'! 6#! 6.'! %&&$'! #I! ,'0! 5/*%'6%'&Q! ! R%6.%,! 6.'!
2#,6'_6!#I!/&&'&&%,-!&''7!&'2$*%64T!%6!%&!'&)'2%/++4!%8)#*6/,6!6#!2#,&%7'*!,'0!5/*%'64!/22'&&!/&!
&$2.!5/*%'6%'&!2/,!;'!/,!'2#,#8%2/+!0/4!6#!%,2*'/&'!)*#7$26%#,!^$%2=+4Q!!L%-$*'!oQm!/,7!B/;+'!
oQeb! &.#0! 6.'! '_6',6! #I! 5/*%'64! %,6*#7$26%#,&! h7$*%,-! 6.'! +/&6! I%5'! 4'/*&W! 0%6.%,! 6.'! &%6'&!
&/8)+'7! Q! K,+4! ep! l! #I! I/*8'*&! *')#*6'7! 6./6! 6.'4! ./7! *'2',6+4! /22'&&'7! ,'0! 5/*%'6%'&!!
N/+6.#$-.!0.'6.'*! 6.'&'!/*'! ! h8#7'*,h!#*!,'0! +#2/+!5/*%'6%'&!2/,,#6!;'!7'6'*8%,'7PQ! ! !B.'!
5/*%'6%'&! 0'*'! +/*-'+4! /22'&&'7! 6.*#$-.! ]3KOLFK! 2./,,'+&! N%Q'Q! ,#,E&$&6/%,/;+'! 2#,7$%6&P!
/,7!2#,&%&6'7!8/%,+4!#I!2/&&/5/T!8/%>'!/,7!.#*6%2$+6$*/+!2*#)&Q! ! !B.'!,''7! I#*!#,-#%,-!/,7!
%,,#5/6%5'!5/*%'64!7'+%5'*4!2./,,'+&!%&!)*'&&%,-!ND#_!bdPQ!

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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?24*7&#YVcV##?$7'&7%g#%6*75&%#6)##"&O#;$72&(2&%N#PQQcGPQRP##El9$%(#)2;&#-&$7%gFV####
#
/$,9&#YVPRV#"&O#;$72&(-#(-<&%N#,-#576<V#

#
#
I6d#RQ.#8""6;$(2;&#50$""&9%#)67#4&((2"4#"&O#;$72&(2&%#6*(#
!
?#,-#+'&'!I/*8'*&!,''7!;'66'*!/22'&&!6#!,'0!5/*%'6%'&Q!]#!
&$&6/%,/;+'!2#,7$%6!2$**',6+4!-%5'&!6.'8!'/&4!&''7!
/22'&&rI#*!F]U!2*#)&Q!
!
R.4!,#6!;$%+7!386'$<6"/;21&&"6#!6#!*',7'*!&''7!/22'&&%;+'!
6#!F""V!
!
" !(8/++!!)/2=&!2#$+7!;'!!#II'*'7!!;4!&''7!2#8)/,%'&!!
" (''7!!N'&)Q!8/%>'!/,7!+'-$8'P!,''7&!;'!&#+7!%,!,#*8/+!

5',$'&!N*$*/+!&.#)&P!!
" (''7!+#/,!-*#$)&!&.#$+7!;'!I#*8'7T!;$6!0%6.!^$/+%64!

2#,6*#+&!/,7!2+'/*!8/*='6%,-!)+/,&!
" F-*#E',6'*)*%&'!-*#$)&!I#*8'7E!/*#$,7!&''7!

!
B.'*'!/*'!0#,7'*I$+!)#&&%;%+%6%'&!I#*!',./,2%,-!I/*8'*&W!
/22'&&!6#!,'0!5/*%'6%'&!EEE^$%2=+4Q 

 
 
 
 

 

/

+&<8'/8#"A/B"4'$6$N"4/_//E1&84"(0)3<)#'/_/.')419"/02"3$;16#//
('+'26!%,)$6!$&'!0/&!/+&#!'_/8%,'7!7$*%,-!6.'!,#*6.'*,!A/6/,-/!(((F!/&!2#8)+'8',6!6#!6.'!
&''7!&'2$*%64!/,/+4&%&Q!!B.%&!%,2+$7'7!/66',6%#,!6#!I/*8'*&W!$&'!#I!/P!%,#*-/,%2!I'*6%+%>'*T!!!
;P!8/,$*'!/,7!2#8)#&6!T!/,7!2P!&''7!&6#*/-'!2.'8%2/+&Q!
!
M#!I/*8'*&!%,!6.%&!,#*6.'*,!A/6/,-/!*'-%#,!$&'!%,)$6&!N#*!,#,E&''7!%,)$6&Pv!!B.'!&.#*6!
/,&0'*!%&!/!&6*#,-!h,#WT!!/2*#&&!I/*8'*&!#I!/++!64)'&!#I!0'/+6.!/,7!8/*='6!#*%',6/6%#,Q!

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

2&304,%

56$%%&7%+,.%/)0*,8,9%4)99)/)%

!"#$%&'()*

+',-.*/-(0"1*

2'//34#156&-)"7*
)""7*$('38)*

!9:;<=:*

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

1'(2)% !!"
!'00'3'% #$"
45))*%$#*'*#% %"
6"#.,-.*% %%"
7)',0% !"
89'"),*:)% &"
8.;)"<(,)% !"
!';;'<)% !!"
6#9;#% %"
=#9'*#)0% '"
>,(#,0% ("
='"#% !"
8??%/"#$0% @@A%
"

:)';,%!6<%+,.%/)0*,(1%(1=,9%
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!
L#*!8%,'*/+!I'*6%+%>'*T!,#,'!#I!6.#&'!%,6'*5%'0'7!N,wbckP!/26$/++4!$&'7!6.%&!%,)$6!%,!6.'!edbbE
be!8/%,!&'/&#,T!/,7!#,+4!#,'!%,7%2/6'7!)#&&%;+'!$&'!I#*!6.'!$)2#8%,-!&'/&#,!N#,!8/%>'PQ!!
3','*/++4!I/*8'*&!%,7%2/6'7!'%6.'*!6./6!%6!0/&!$,/5/%+/;+'!#*!6./6!6.'4!7%7!,#6!=,#0!.#0!6#!
$&'!%6Q!!F!&8/++'*!)#*6%#,T!bmlT!&$--'&6'7!6./6!6.'!I'*6%+'!&#%+&!#I!6.'!*'-%#,!7%7!,#6!*'^$%*'!
8%,'*/+!I'*6%+%>'*Q!
!
L#*!2#8)#&6O8/,$*'T!&'5',!I/*8'*&!%,!6.'!&/8)+'!NoQelP!$&'7!%6!edbbEbe!/,7!)+/,,'7!6#!
2#,6%,$'!$&%,-!%6!I#*!6.'!$)2#8%,-!&'/&#,Q!!B.'!#*-/,%2!%,)$6!$&'!2#8'&!&#+'+4!I*#8!+%5'&6#2=!
N&8/++!/,7!+/*-'*PQ!!]#!I/*8'*!$&'7!I%'+7!*'&%7$'!#*!=%62.',!*'I$&'Q!!1/%,!*'/&#,&!I#*!,#,E$&'!
)/*/++'+'7!6.#&'!-%5',!I#*!8%,'*/+!I'*6%+%>'*V!!I/*8'*&!7%7!,#6!=,#0!.#0!6#!$&'!6.'8!!NodlPT!
6.'4!0'*'!,#6!,'2'&&/*4!NpplP!#*!&%8)+4!6.'4!0'*'!,#6!/5/%+/;+'!Nejl!#*!*'&)#,&'&PQ!!
!
B.'!+/2=!#I!&6#*/-'!/,7!I%'+7!!2.'8%2/+!$&'!N!'&)Q!)'&6%2%7'&P!!0/&!)'*./)&!6.'!8#&6!&$*)*%&%,-!
/&!I/*8'*&!/,7!6*/7'*&!N'5',!6.'!+/*-'&6!6*/7'*&P!*')#*6'7!&%-,%I%2/,6!&6#*/-'!+#&&'&!#,!/!
*#$6%,'!;/&%&!V!!'&6%8/6'7!edEjdl!+#&&!I#*!8/%>'!/+#,'Q!!<,!6'*8&!#I!&$2.!2.'8%2/+!$&'T!m!
I/*8'*&!$&'7!%6!edbbEbe!!/,7!g!I/*8'*&!)*#H'26'7!$&'!I#*!edbeEbpQ!!F26$/+!$&'!0/&!8/%,+4!#,!
2/;;/-'!/,7!6#8/6#'&!N&#!/))+%2/6%#,!8$&6!./5'!;'',!%,!6.'!I%'+7!/,7!,#6!I#2$&'7!#,!&''7PQ!!!
3%5',!6.'!'_)*'&&'7!7'8/,7T!6.'!#5'**%7%,-!*'/&#,!I#*!,#,E$&'!!0/&!,#,E/5/%+/;%+%64!#I!6.'!
)*#7$26&!Nool!#I!*'&)#,&'&PQ!F,#6.'*!pjl!/+&#!&/%7!6.'4!7%7!,#6!=,#0!.#0!6#!/))+4!&$2.!
2.'8%2/+&Q!!NK,+4!bbl!H$&6%I%'7!6.'!,#,E$&'!;4!6.'%*!,#6!;'%,-!,'2'&&/*4QP!!!
!
A&"+&72"4#$#7$"4&#6)#50&'25$9#<76+*5(%#$;$29$,9&o)67#*%&#6"#067(25*9(*7$9#576<%#2"#(0&#)2&9+#
$"+#(6#<7&;&"(#%&&+#%(67$4&#96%%&%#O6*9+#%&&'#(6#,&#$"#2''&+2$(&#<72672(-V#
#
?24*7&#YV\.##1%&#6)#%&9&5(#2"<*(%#,-#)$7'&7%#O2(02"#(0&#333!#%$'<9&N#PQRRGRP#

 
/
.""%/D$%/
!
F&! 6.'! +/&6! h%,)$6W! 0'! '_/8%,'7! *'2'%)6! #I! &''7! /%7Q! ! ! 9'*'! 0'! %,2+$7'! ;#6.! '8'*-',24!
/&&%&6/,2'!/,7!7'5'+#)8',6/+!/%7T!/&!I/*8'*&!6.'8&'+5'&!#I6',!2/,,#6!8/='!6.'!7%&6%,26%#,Q!

!  Storage losses 
 

20-50 % for maize 

Use mineral 
fertilizer? 

Yes 

No 

Use manure/
compost ? 

Yes 

No 

Use storage 
chemicals? 

Yes 

No 
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/0&#333!#7&%*9(%#%06O#(0$(#$,6*(#R=a#6)#)$7'&7%#0$;&#7&5&2;&+#%&&+#$2+#%6'&#(2'&#+*72"4#
PQQcGPQRPV# # 8"# (02%#<&726+N# (0&-#0$;&#7&5&2;&+# 2(#$#'&$"#6)#RVS# (2'&%N#O2(0#$# )&O#)$7'&7%#
0$;2"4# 7&5&2;&+# $2+# *<# (6# S# (2'&%N# 67# $,6*(# 6"5&# &;&7-# P# -&$7%# E/$,9&# YVPPFV# # /0&#'$2"#
'&$"%# 6)# +&92;&7-# 0$%# ,&&"# +27&5(# +2%(72,*(26"N# $9(06*40# ;6*50&7%# E56',2"&+# O2(0# )$27%F#
0$;&# ,&&"# 2'<9&'&"(&+# 6"# 655$%26"N# '$2"9-# ,-# @A3# $"+# 2(%# @$(06925# :265&%&# <$7("&7%#
E?24*7&#YV[FV#
 
/$,9&#YVPP# !99#)$7'&7%#.#6;&7;2&O#6)#%&&+#$2+#)7&W*&"5-#PQQcGRP##Eg9$%(#)2;&#-&$7%gFV#

i#CC#

A&5&2;&+#%&&+#$2+#e##E_F#
i#CC#
7&5&2;2"4#$2+#

i#(2'&%##$2+#7&5&2;&+##

m&%# J6# (6($9# D&$"# 3(+#+&;V# D2"# D$d#

R[`# epQdl! mmQdl! bddQdl! oj! RVS# dQjg! b! p!
!! !! !! !! !! !! !! !! !!

#

#
?24*7&#YV[.####D&$"%#6)#+&92;&7-#6)#%&&+#$2+#PQQcGRP#E_#6)#5$%&%F!!

!! !

 
 
0)3<14$&9/<)##$=6"/%$>>"4"&;"#/$&/#""%/#";84$'?*4"61'"%/$##8"#A/

• E16"/1&%/>"316"*2"1%"%/`)8#"2)6%#a////
• B143"4#/C$'2/%$>>"4"&'/61&%/14"1#//

/
L%,/++4T!6.'!(((F!6'/8&!&'/*2.'7!I#*!)#&&%;+'!7%II'*',2'&!0%6.%,!)#)$+/6%#,&T!I#*!/++!%&&$'&!
/;#5'T!'Q-QT!&''7!&#$*2'&!$&'7T!^$/,6%6%'&!)+/,6'7T!$&'!!!,'0!5/*%'6%'&T!8/,$*'O2#8)#&6T!
&6#*/-'!2.'8%2/+&T!/22'&&!6#!&''7!/%7Q!!
!
F,/+4&'&!0'*'!7#,'!;4!60#!8/H#*!5/*%/;+'&V!!&'_!#I!.#$&'.#+7!.'/7!N8/+'!#*!I'8/+'E.'/7'7!
.#$&'.#+7&P!/,7!/*'/!$,7'*!2$+6%5/6%#,!!NqdQj!./T!dQjEbQdT!{!bQdEeQdT!{!eQdPQ!
!

• <,!6'*8&!#I!8/+'E.'/7'7!/,7!I'8/+'E.'/7'7!.#$&'.#+7&T!6.*''!6*',7&!0'*'!I#$,7!6#!
;'!&%-,%I%2/,6Q!L'8/+'E.'/7'7!99!-','*/++4!./7!&8/++!2$+6%5/6'7!/*'/&!/,7!./7!+'&&!
/22'&&!6#!,'0!5/*%'6%'&Q!!<,!2#,6*/&6T!&$2.!99!0'*'!'_)/,7%,-!&#0%,-!*/6'&!N/,7!
)*'&$8/;+4!+/,7!/*'/&P!/6!/!I/&6'*!*/6'!6./,!8/+'E.'/7'7!.#$&'.#+7&Q!

• <,!6'*8&!#I!6*',7&!/8#,-!99!2$+6%5/6%,-!7%II'*',6!I%'+7!/*'/&T!#,'!6*',7!0/&!
)/*6%2$+/*+4!8/*='7V!99!0%6.!dQjEb!./!N,'/*!6.'!;#66#8!;$6!,#6!6.'!5'*4!;#66#8P!
0'*'!'_)/,7%,-!+/,7!$&'!8#*'!8/*='7+4!6./,!#6.'*&Q!!M%II'*',2'&!0'*'!/+&#!I#$,7!%,!
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2#8)#&6O8/,$*'!/,7!&''7!&6#*/-'!2.'8%2/+!$&'T!0%6.!+/*-'*!99!$&%,-!8#*'r;$6!
,$8;'*&!0'*'!&8/++!.'*'!/,7!6.'!8/%,!8'&&/-'!%&!6./6!6.'!&8/++'&6!99!$&'!,#!%,)$6&!
/6!/++Q!?'*6/%,+4T!I$*6.'*!&6%8$+/6%,-!6/*-'6'7!)*#7$26%#,!/75/,2'&!/8#,-!I'8/+'E
.'/7'7!.#$&'.#+7&!,''7&!6#!;'!-%5',!&#8'!)*%#*%64Q!

B/;+'!oQep!&$88/*%>'&!6.'&'!*'&$+6&Q!!D#_!bb!-%5'&!/77%6%#,/+!%,&%-.6&!%,6#!.#0!/-*%2$+6$*/+!!
0#8',!7'&2*%;'!6.'%*!2./++',-'&Q!
!
/$,9&#YVPS.##:2))&7&"5&%#2"#%&9&5(#%&&+#%&5*72(-#2%%*&%##$F#$'6"4#D=?#0&$+&+#06*%&069+%#
$"+##,F#06*%&069+%##5*9(2;$(2"4#+2))&7&"(#9$"+#$7&$%e###

 

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

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

+'$,-($./$-)$)%/&0*$/&()*%*,-(($1%'"$()*2%
!&3"45%-,&046*%7899.7897% %&$
!&3"45%-,&046*%7897.789:% %&$
;(-46"45%61$4)*% !"#$$

+'$,-($./$-)$)%$<=-4)"45%'-*6$12%
>*$%?&,=&*6@,-401$% %&$
>*$%&'%,"4$1-(%'$16"("#$1% %&$
>*$%&'%*6&1-5$%?/$,"?-(*% %&$
>*$%4$3%A-1"$6"$*B% !"#$

+'$,-($./$-)$)%%($**%0*$2%
%

C",$*%1$?$"A$)%*$$)%-")B% %&$
!
-./'%+.$,'!0/$12&#1234!,2))%5%31!'26%!$#3,!#5%#'!
!&3"45%-,&046*%7899.7897% !"#$

+DD%3"6/%8EF.9%/-%$<=-4)"45%-6%'-*6$1%1-6$2%
!&3"45%-,&046*%7897.789:% !"#$

+DD%3"6/%8EF.9%/-%$<=-4)"45%-6%'-*6$1%1-6$2%
%

>*$%&'%?&,=&*6@,-401$% '()$*+,-$.(/0$-1(%234$5&,)(6&72$.8-6$9&1($7/%2$
-(%2$-&$,)($9&1($*/)$)9/77(1$55$,)($%&%(3$

>*$%&'%*6&1-5$%?/$,"?-(*% '()$*+,-$.(/0$-1(%234$5&,)(6&72$.8-6$9&1($7/%2$
-(%2$-&$,)($9&1($*/)$)9/77(1$55$,)($%&%(3$

>*$%&'%,"4$1-(%'$16"("#$1% %&$
>*$%&'%4$3%A-1"$6"$*% %&$
C",$*%1$?$"A$)%*$$)%-")% %&$

#

#

#

#
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I6d#RR.##K6'&"#$"+#$4725*9(*7&.#%6'&#M&-#2%%*&%#)76'#/$,$5#E)76'#O6'&"g%#)65*%#476*<F#
!
R#8',!/*'!7'')+4!%,5#+5'7!%,!I/*8%,-T!0%6.!8#&6!/26%5%6%'&!7#,'!;4!;#6.!8',!/,7!0#8',!
t!1#%)$,",!6.'!8/,!%&!)*'&',6!6#!0#*=!#,!6.'!I/*8!t!/,7!8#&6!+/,7!%&!H#%,6+4E8/,/-'7Q!!
N]#6'!6./6!8',!/,7!0#8',!%,!6.'!&/8'!.#$&'.#+7!8/4!#0,!&')/*/6'!I%'+7PQ!
!
<,!B/;/2T!!ejEpdl!#I!.#$&'.#+7&!/*'!.'/7'7!;4!0#8',T!0%6.!8',!/;&',6!6.*#$-.!7%5#*2'T!
7'/6.T!#*!7')/*6$*'!6#!6.'!8%,'&!#*!6#!#6.'*!/*'/&Q!!F!8/H#*!%&&$'!I#*!6.'&'!0#8',!%&!
-/%,%,-!/22'&&!6#!*'&#$*2'&T!)/*6%2$+/*+4!-##7!^$/+%64!+/,7!/,7!6.'!+/;#*!,''7'7!I#*!
)*')/*%,-!%6Q!B.'!;'&6!+/,7!%,!B/;/2!%&!%,!6.'!5/++'4!;#66#8T!0.'*'!6.'!*'2',6+4E7*/%,'7!
8/*&.+/,7!%&!I'*6%+'Q!!1$2.!#I!6.%&!+/,7!./&!;'',!-%5',!#$6!/+*'/74!%,!B/;/2T!/,7!/,4#,'!
'+&'!8$&6!)/4!*',6!6#!)+/,6!.'*'!t!jd!ddd!L?!I#*!6.*''!8#,6.&Q!!R#8',E.'/7'7!
.#$&'.#+7&T!0%6.!I'0'*!;*'/70%,,'*&T!/*'!2./++',-'7!;4!&$2.!2#&6&T!/,7!;4!6.'!)*'I'*',2'!
#I!&#8'!+/,7#0,'*&!6#!7'/+!6.*#$-.!8',Q!!B.$&T!.#*6%2$+6$*/+!2*#)&!t!+$2*/6%5'!/,7!
'&)'2%/++4!/66*/26%5'!6#!0#8',!t!/*'!,#6!/22'&&%;+'!6#!/++!0#8',Q!!!
!
B/;/2W&!/++$5%/+!&#%+&!/*'!.'/54!/,7!7'')T!/,7!*'^$%*'!60%2'!/&!8$2.!0#*=!6#!8/,/-'!/&!7#!
+%-.6'*!&#%+&Q!!?+'/*%,-!6*''&T!;*$&.T!/,7!)+#0%,-!/*'!)/*6%2$+/*+4!./*7!0#*=T!/,7!0#8',E
.'/7'7!.#$&'.#+7&!./5'!6#!)/4!I#*!6.'!+/;#*!6#!7#!6.'&'!6/&=&Q!!R#8',!0.#!/*'!6##!)##*!
6#!)/4!0#*='*&!8$&6!'%6.'*!7#!6.'&'!.'/54!H#;&!6.'8&'+5'&!N/6!/!2#&6!6#!/*'/!)+/,6'7T!#*!6#!
#6.'*!/26%5%6%'&PT!#*!I#*'-#!I/*8%,-!6.%&!I'*6%+'!+/,7Q!!
!
L%,/++4T!2/&.!,''7&!8'/,!6./6!./+I!#I!/++!0#8',!0#*=!#IIEI/*8!6.'8&'+5'&T!6/=%,-!6.'8!
/0/4!I*#8!6.'%*!#0,!I%'+7&Q!!<6!/+&#!8'/,&!6./6!0#8',!2/,,#6!/+0/4&!&$)'*5%&'!.%*'7!+/;#*!
I#*!6.'!.'/54!6/&=&!#,!6.'%*!#0,!I/*8&u!6.'4!2#8)+/%,!6./6!6.'!^$/+%64!#I!6.%&!0#*=!2/,!;'!
)##*Q!!
!
R#8',!0/,6!;'66'*!%,2#8'E-','*/6%,-!/26%5%6%'&!6./6!2/,!)*#5%7'!6.'8!6.'!8'/,&!6#!
*'%,5'&6!%,!I/*8%,-T!'&)'2%/++4!6.'!2#88'*2%/++4E#*%',6'7!I/*8%,-!#I!6.'!B/;/2!X/++'4Q!!
D'66'*!&$))#*6!I#*!&/5%,-&!/,7!2*'7%6!,''7&!6#!;'!7%*'26'7!/6!0#8',T!'&)'2%/++4!0#8',E
.'/7'7!.#$&'.#+7&T!/,7!#6.'*!6/*-'6'7!&'*5%2'&!6#!.'+)!6.'8!/22'&&!+/,7!/,7!+/;#*Q!!
!

/
/
/
/
/
/
/
/
/
/
/
/



 

 
 
 

59 

.83314?A/024)&$;/.""%/.";84$'?/B$&%$&9#/1&%/b3"49$&9/
H<<)4'8&$'$"#/
 
B.'! *'5%'0! #I!8'7%$8E6'*8! 6*',7&! %,! &''7! &'2$*%64! %,! ,#*6.'*,! A/6/,-/! &.#0'7! /! I'0! NxP!!
^$/+%I%'7!8#5'&!I#*0/*7!/&!0'++!/&!!8/,4!%8)#*6/,6!/,7!='4!;#66+','2=&Q!!
 
Mixed (qualified) factors: positive and negative 
 
bQ ]'0!5/*%'64!/22'&&!0%6.%,!6.'!&$*5'4!/*'/!./&!;'',!8#7'&6!0%6.!epl!#I!I/*8'*&!./5%,-!

./7! /22'&&! 6#! /6! +'/&6! #,'! ,'0! 5/*%'64! %,! 6.'! +/&6! I%5'! 4'/*&Q! ]'0! 5/*%'6%'&! ./5'! ;'',!
+/*-'+4!/22'&&'7! 6.*#$-.!]3KOLFK!2./,,'+&T! 6./6! %&T! 6.*#$-.!,#,E&$&6/%,/;+'! 2#,7$%6&Q!!
B.'!,''7!%&!)*'&&%,-!I#*!#,-#%,-!/,7!%,,#5/6%5'!5/*%'64!7'+%5'*4!2./,,'+&Q!
!

eQ B.'*'!./5'!;'',!&'5'*/+!,#6/;+'!'II#*6&!I#*!8$+6%)+4%,-!2+'/,!2/&&/5/!)+/,6%,-!8/6'*%/+!6#!
*'&)#,7! 6#! 6.'! 7%&'/&'! )*'&&$*'&! #I! ?/&&/5/!1#&/%2! M%&'/&'Q! ! <,! I/26T! obl! #I! 6.'! ,'0!
5/*%'6%'&! *'/2.%,-! I/*8'*&!0'*'!#I!2/&&/5/!8/6'*%/+&! N+%,='7! 6#!sbjPQ! ! !9#0'5'*T! 60#!#I!
6.'!;%--'*!8$+6%)+%2/6%#,! %,%6%/6%5'&! %,!,#*6.'*,!A/6/,-/!0'*'!7*/0%,-! 6#! /! 2+#&'!/6! 6.'!
6%8'!#I!6.'!(((FV!6.#&'!&)'/*.'/7'7T!;4!6.'!J]E!LFK!/,7!;4!6.'!3"?<Q! !($2.!/!0%,7%,-!
7#0,! #22$*&! /6! /! 6%8'! 0.',! I/*8'*&! &6%++! I/2'! /! 2#8)'++%,-! ,''7! I#*! 2+'/,! )+/,6%,-!
&$))+%'&!;$6!/+&#!0.',!&'5'*/+! +/*-'!6*/7'*&!N'&)'2%/++4! %,!]4$,>$P!/*'!7*/0%,-!)+/,&!6#!
'_)/,7!6.'%*!2/&&/5/!I+#$*!)*#2'&&%,-!N/,7!)*#7$26P!;$&%,'&&Q!!!

 
 
Negative and ongoing stresses 
 
pQ F!I/%*+4!7%5'*&'!*/,-'!#I!2*#)&!%&!-*#0,!/6!'/2.!#I!6.'!(((F!&%6'&!/,7T!I/*8'*&!)$6!&)'2%/+!

'8)./&%&! #,! 2*#)&! -'/*'7! 6#0/*7! %,2#8'! -','*/6%#,Q! 9#0'5'*T! 6*/,&I#*8/6%#,! +'5'+&!
#5'*/++! /*'! +#0T! 8/%,+4! *'&$+6%,-! %,! I/;*%2/6%#,! #I! 7%II'*',6! 64)'&! #I! I+#$*T! /+2#.#+! /,7!
&6*''6! I##7! N'Q-Q! 7#$-.,$6&! /,7! 2.%=0/,-$'PQ! ! B.%&! 8'/,&! 6./6! I/*8'*&! %,! ,#*6.'*,!
A/6/,-/! ./5'! ;'',! $,/;+'! 6#! *'/)! 6.'! ;','I%6&! #I! 5/+$'! /77%6%#,! 6#! */0! /-*%2$+6$*/+!
)*#7$26&Q!

oQ (''7!&4&6'8!2./,,'+&!./5'!-','*/++4!*'8/%,'7!&6/6%2!#5'*!6.'! +'/&6! I%5'!4'/*&T!0%6.!6.'!
'_2')6%#,!#I!%8)#*6/,6!-/%,&!%,!%,6*#7$2%,-!,'0!2/&&/5/!5/*%'6%'&!/,7!%,!'_)/,7%,-!$&'!#I!
.#*6%2$+6$*/+!&''7!N2/;;/-'T!'--)+/,6T!#,%#,&PQ!!!

 
jQ ()'2%/+! )*#;+'8&! 0'*'! %7',6%I%'7! ;4! 2#88$,%6%'&! +%,='7! &)'2%I%2! &$))+4! 2./%,&Q! ! ('+'26!

8/%>'!5/*%'6%'&!0'*'!/&&'&&'7!/&!h7'-','*/6'7W!!/,7!-*#$,7,$6!&''7!#5'*/++!%&!)$*)#*6'7!
6#!;'!7'2+%,%,-! %,!^$/+%64Q! ! N]#6'!6./6!-*#$,7,$6!&''7T! %,!)/*6%2$+/*! %&!;#$-.6!I*#8!+#2/+!
8/*='6&!&'/&#,!/I6'*!&'/&#,QP!B.'!2#,&6*/%,6!%7',6%I%'7!/*#$,7!.#*6%2$+6$*/+!&''7!2',6'*!
#,! %6&! *'+/6%5'! h$,/5/%+/;%+%64WQ! ! B.'! 6.*''! 2#,2'*,&! /*'! 7%&6%,26! /,7! 8'*%6! &')/*/6'!
6/*-'6'7!/26%#,&Q!

gQ <,)$6! $&'! I#*! I'*6%+%>'*! #*! &6#*/-'! )*#6'26%#,! %,! ,#*6.'*,! A/6/,-/! %&! ,'/*! ,#,E'_%&6',6Q!!
M$*%,-!6.'!edbbEedbe!8/%,!&'/&#,T!,#!.#$&'.#+7!0%6.%,!6.'!(((F!&/8)+'!N]wbckP!$&'7!
8%,'*/+! I'*6%+%>'*T! #,+4! ol! $&'7! &#8'!8/,$*'! /,7! #,+4! ol! $&'7! 2.'8%2/+&! 6#! ! )*#6'26!
&''7! %,! &6#*/-'Q! ! B.%&! +/66'*! +/2=! %&!)/*6%2$+/*+4!0#**%&#8'!/&! I/*8'*&!/,7! 6*/7'*&! N'5',!
6.'!+/*-'&6!6*/7'*&P!*')#*6!&6#*/-'!+#&&'&!#I!ed!Ejdl!I#*!8/%>'!/+#,'Q!!

!
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m (''7! /%7T! 6./6! %&! I*''! 7%&6*%;$6%#,! #I! &''7! /&! )/*6! #I! '8'*-',24! *'&)#,&'! /,7!
7'5'+#)8',6! %,%6%/6%5'&T! ./&! ;'',! *'+/6%5'+4! +%8%6'7! %,! 6.'! ,#*6.'*,! A/6/,-/! *'-%#,Q!!
F;#$6! bOj! #I! .#$&'.#+7&! ./5'! *'2'%5'7! &$2.! /%7!0%6.%,! 6.'! +/&6! I%5'! 4'/*&! NeddmEedbeP!
0%6.!/! !8'/,!#I!bQp! 6%8'&Q! !M'+%5'*4!#I! /%7!./&! +/*-'+4!;'',! 6.*#$-.!7%*'26!7%&6*%;$6%#,!
/+6.#$-.!5#$2.'*&!N2#8;%,'7!0%6.!I/%*&P!./5'!;'',!%8)+'8',6'7!;4!&'+'26!#*-,%>/6%#,&T!
%,2+$7%,-!?C(!/,7!%6!?/6.#+%2!M%#2'&'!)/*6,'*&Q!!!

!
!Differentiation among households 
 
kQ R.',!2#8)/*%,-!*'&$+6&!I*#8!8/+'E.'/7'7!5'*&$&!I'8/+'!t.'/7'7!.#$&'.#+7&!N99PT!

6.*''!6*',7&!0'*'!I#$,7!6#!;'!&6/6%&6%2/++4!&%-,%I%2/,6Q!L'8/+'E.'/7'7!99!-','*/++4!./5'!
&8/++'*!2$+6%5/6'7!/*'/&!/,7!./5'!+'&&!$&'!#I!,'0!5/*%'6%'&!N&#!6.'4!/*'!7%&6%,26+4!
7%&/75/,6/-'7PQ!!<,!2#,6*/&6T!&$2.!!I'8/+'E.'/7'7!99!/*'!6.'%*!'_)/,7%,-!&#0%,-!*/6'&!
N/,7!)*'&$8'7!+/,7!/*'/&P!/6!/!I/&6'*!*/6'!6./,!8/+'E.'/7'7!.#$&'.#+7&Q!

cQ R.',!2#8)/*%,-! ! 6*',7&!#I!99!2$+6%5/6%,-!7%II'*',6!&%>'!I%'+7&T!#,'!&6/6%&6%2/+! 6*',7!0/&!
,#6'7V!6.#&'!0%6.!dQjEb!./!#I!2$+6%5/6'7!/,7T!N,'/*!6.'!;#66#8!&6*/6$8!;$6!,#6!6.'!5'*4!
;#66#8P! /*'! '_)/,7%,-! +/,7! $&'! /6! I/&6'*! */6'&! 6./,! #6.'*&Q! ! N9',2'T! 6.'*'! %&! &#8'!
)#&%6%5'!74,/8%&8!'5',!/8#,-!^$%6'!&8/++!+/,7.#+7'*&QP!

 
<,! &$8T! #5'*/++! 6.'*'! &''8&! 6#! ;'! 5'*4! +%66+'! /-*%2$+6$*/+! %,,#5/6%#,! %,! ,#*6.'*,! A/6/,-/Q!!
(#8'!-*#$)&!#I!I/*8'*&!/*'!&#0%,-!'_)/,7'7!+/,7!/*'/&r;$6!+/*-'+4!%,!6.'!/;&',2'!#I!,'0!
5/*%'6%'&T!I'*6%+%>'*!/,7!&6#*/-'!%,)$6&T!/,7!/-*#E)*#2'&&%,-!)#&&%;%+%6%'&Q!!L#*!&'+'26!2*#)&T!6.'!
&''7!&%6$/6%#,!%&!,#6!&6/6%2!;$6!)#6',6%/++4!7'2+%,%,-V!2/&&/5/T!-*#$,7,$6!/,7!8/%>'Q!
!
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V. OVERALL RECOMMENDATIONS: ACROSS SITES #

!
B.'! #))#*6$,%64! I#*! 6.'! (((F! 6'/8! 6#! 2#,7$26! /&&'&&8',6&! %,! 60#! &%6'&! #I! 6.'! ,#*6.'*,!
A/6/,-/T!B/,-/,4%=/!7%&6*%26!!)*#5%7'7!!6.'!I%'+7!6'/8&!/!$&'I$+!)'*&)'26%5'!#,!&''7!&'2$*%64!
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I. Variety development and introduction 
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II. Seed production and storage 
 
M'2',6*/+%>'7! &''7! )*#7$26%#,! ,''7&! 6#! ;'2#8'! /! 8#*'! &6*/6'-%2! /,7! 'II'26%5'! I#*2'! %,!
&'*5%,-!I/*8'*&!/&!6.'!I#*8/+!&''7!&'26#*!0%++!,'5'*!;'!/;+'!6#!./,7+'!/P!6.'!*/,-'!#I!2*#)&!
,''7'7T! ,#*! ;P! 6.'! */,-'! #I! 5/*%'6%'&Q! F6! 6.%&! )#%,6T! 6.'! 7'2',6*/+%>'7! &''7! 8$+6%)+%2/6%#,!
%,%6%/6%5'&! &''8&! 6#! ;'! ./5%,-! 5'*4! 8#7'&6! %8)/26! N/&%7'! I*#8! /,'27#6/+! /22#$,6&! #I!
*'2'%5%,-!,'0!2/&&/5/!)+/,6%,-!8/6'*%/+PQ!!M'2',6*/+%>'7!8$+6%)+%2/6%#,!%&!/+&#!;'%,-!)*#))'7!
$)! ;4! %,&6%6$6%#,/+! ;$4'*&! N]3K&T! I/%6.E;/&'7! -*#$)&PT! */6.'*! 6./,! ;4! 7'8/,7! I*#8!
&8/++.#+7'*!I/*8'*!2+%',6&Q!!!
!
($&6/%,/;+'!7'2',6*/+%>'7!&''7!)*#7$26%#,!8#7'+&!,''7!6#!;'!%7',6%I%'7Q!
!
gQ M'2',6*/+%>'7!&''7!8$+6%)+%2/6%#,!-*#$)&!,''7!6#!7'5'+#)!/,!/&&'&&8',6!#I!6.'!2#&6E

'II'26%5','&&!#I!6.'%*!#*-/,%>/6%#,!/,7!6#!7'5'+#)!/!7'+%5'*4!&6*/6'-4Q!!B.'4!&.#$+7!;'!
',2#$*/-'7!6#!)*#7$2'!#,+4!%I!/P!5%/;+'!8/*='6&!/*'!%7',6%I%'7!/,7!;P!6.'%*!#0,!/-*#E
',6'*)*%&'!/,7!8/*='6%,-!&=%++&!./5'!;'',!',./,2'7Q!

mQ "%,=&! ,''7! 6#! ;'! &)'2%I%2/++4! 2/6/+4>'7! 6#! 6%'! 7'2',6*/+%>'7! &''7! )*#7$2'*&! 0%6.!
2#,6%,$%,-!/,7!,'0!&#$*2'&!#I!-'*8)+/&8!NI*#8!<]GCF!/,7!'+&'0.'*'PQ!

kQ (6#*/-'! +#&&'&!#,EI/*8!,''7! 6#!;'! 2#8;/66'7! %,!8$+6%)+'!0/4&T! )/*6%2$+/*+4! 6#!7'/+!
0%6.! &6#*/-'! 2#,&6*/%,6&! #I! 2*#)&! &$2.! /&! 8/%>'! /,7! -*#$,7,$6Q! B*%)+'! ;/--%,-! #*!
&8/++!&''7!&%+#&!/*'!#)6%#,&!6#!;'!6'&6'7!I#*!6'2.,%2/+!/,7!&#2%/+!&$%6/;%+%64Q!!!!

cQ 3%5',!6./6! +#2/+!8/*='6&! N/,7!6.'%*! 6*/7'*&P!/*'! %8)#*6/,6! I#*! I/*8'*&W! &''7!&$))+4T!!
8#*'! /66',6%#,! &.#$+7! ;'! -%5',! 6#! ',2#$*/-%,-! 6.'&'! #)',! &''7O-*/%,! 8/*='6&! 6#!
&$))+4! 6.'! =%,7&! #I! )#6',6%/+! &''7! I/*8'*&! ,''7Q! ! F&! #,'! )#%,6! #I! 7')/*6$*'T!
&''7O-*/%,! 6*/7'*&! 2#$+7! ;'! )#0'*I$+! )/*6,'*&! %,! .'+)%,-! 6#! (%)"! *"+' (%,"#*'
)-#$"!$"&! 0%7'+4T! 0%6.%,! /,7! /8#,-! I/*8%,-! 2#88$,%6%'&Q! ! B*/7'*&! 8%-.6! /+&#! ;'!
+%,='7!6#!#)6%#,&!I#*!&-."/0-#,$*/'-*,'$(1#%)$*/'!2"'30-4$!5'%.'&"",'!2"5'10!'%*'%.."#Q!!
B.%&!2#$+7!%,5#+5'V! ! +%,=%,-!6*/7'*&!6#!2*'7%;+'!&#$*2'&!#I!-##7!^$/+%64!&''7u!0#*=%,-!
0%6.! 6.'8!#,! 6'2.,%^$'&! #I! &''7! ;$+=%,-u! *'2#88',7%,-! #)6%#,&! I#*! &')/*/6'! /,7!
%8)*#5'7!&''7!&6#*/-'Q!#

bdQ :*%#*%64! 2*#)! &''7! ^$/+%64V! 2/&&/5/Q! ! 1/H#*! %,%6%/6%5'&! 6#! &$))+4! I/*8'*&! 0%6.! 2+'/,!
2/&&/5/! )+/,6%,-! 8/6'*%/+! 0'*'! 7*/0%,-! 6#! /,! ',7! /6! 6.'! 6%8'! #I! 6.'! (((FQ! ! ]'0!
%,%6%/6%5'&T!0.%2.!/*'!+#2/++4!t7*%5',!N)#&&%;+4!;4!I/*8'*&!#*-/,%>/6%#,&P!/,7!0.%2.!&"44'
64"-*'14-*!$*/'(-!"#$-4<4!,''7!6#!;'!2/6/+4>'7!%88'7%/6'+4Q#

 
 
 
 
 
 
 



 

 
 
 

63 

III. Delivery outlets and approaches 
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IV. Information innovations: raising awareness and demand 
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Select technical Issues related to Recommendations7 
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VII. ANNEX: ACTION  PLANS 

 
 
 
3BB:#3B@1A8/m#.#!@/8>J#LU!J3#
!
• F26%#,!:+/,!V! B/;/2OA/+'8%'!
!
!
• F26%#,!:+/,!V! 1$.$4/O]4$,>$!
!
!

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


