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%

EXECUTIVE SUMMARY 
%

@.12%&)K-&+%K&)2)*+2%+.)%&)2/5+2%-,%'%#))0%#42+)=%#)8/&1+4%!22)22=)*+%F###!I%8-*0/8+)0%1*%
HM%#4&1'%1*%#)K+)=()&%TUVWX%@.)%'22)22=)*+%5--9)0%'+%+.)%2+&/8+/&)%'*0%,/*8+1-*1*7%-,%2))0%
242+)=2%+.'+%,'&=)&2%/2)%'*0%1*;)2+17'+)0%+.)%';'15'(151+4Y%'88)221(151+4Y%'*0%A/'51+4%-,%2))0%-*%
-,,)&X%%@.)%###!%8-=K'&)0%+.)%8/&&)*+%2))0%242+)=%+-%+.'+%N.18.%)Z12+)0%1*%TUVU%K&1-&%+-%
2+'&+%-,%+.)%'&=)0%8-*,518+X%%@.)%###!%'52-%&);1)N)0%1*%0)+'15%2))0%242+)=%-K)&'+1-*2%,-&%+.)%
K&1-&%+N-%2)'2-*2Y%2/==)&%TUVW%'*0%N1*+)&%TUV[BVW%2)'2-*Y%'2%N)55%'2%'*4%/K8-=1*7%*))02%
,-&%+.)%TUVWBV\%N1*+)&%2)'2-*X%%
%
@.)%-;)&'55%K/&K-2)%-,%+.12%###!%N'2%+-%.)5K%,'&=)&2%'*0%./='*1+'&1'*%'8+-&2%()++)&%K5'*%,-&%
'8+1;1+1)2%+.'+%8-/50%2/KK-&+%2))0%242+)=%,/*8+1-*%'*0Y%.)*8)Y%'7&18/5+/&'5%K&-0/8+1-*%1*%+.)%
2.-&+%'*0%=)01/=%+)&=X%%:)51),%),,-&+2%,-8/21*7%-*%'7&18/5+/&)%1*%HM%#4&1'%8'*%2)&;)%+.)%0/'5%
K/&K-2)%-,%2/KK-&+1*7%51;)51.--02%-,%2='55.-50)&%,'&=)&2%'*0%8-*+&1(/+1*7%+-%N10)&%,--0%
2)8/&1+4%'*0%*/+&1+1-*%'8&-22%+.)%&)71-*X%
%
@.)%'22)22=)*+%/*,-50)0%1*%,1;)%7)-7&'K.18'5%'&)'2%-,%HM%#4&1']%*-&+.%-,%!5)KK-^%N)2+%-,%
!5)KK-^%2-/+.%-,%!5)KK-%'*0%)'2+%-,%?051(^%N)2+%-,%?051(^%'*0%2-/+.%-,%?051(%'*0%*-&+.%-,%>'='X%
@.)2)%'&)'2%N)&)%2)5)8+)0%0/)%+-%+.)1&%1=K-&+'*8)%1*%'7&18/5+/&'5%K&-0/8+1-*%(-+.%&)71-*'554%
'*0%*'+1-*'554Y%'*0%()8'/2)%K'&+*)&%H<D2%.'0%'*%)2+'(512.)0%K&)2)*8)Y%-*7-1*7%'7&18/5+/&'5%
'8+1;1+1)2Y%'*0%&)5'+1;)54%2)8/&)%'*0%8-*212+)*+%'88)22%+-%,'&=1*7%8-==/*1+1)2X%@-7)+.)&Y%
2);)*%*'+1-*'5%'*0%1*+)&*'+1-*'5%*-*B7-;)&*=)*+'5%-&7'*1E'+1-*2%FH<D2I%8-*0/8+)0%+.)%
###!X%%
%
H-+)%+.'+%+.12%,1)50N-&9%N'2%8-=K5)+)0%5'+)%#)K+)=()&%TUVWY%_/2+%0'42%(),-&)%+.)%'1&(-&*)%
8'=K'17*2%2+'&+)0%1*%HM%#4&1'X%%@.)%./='*1+'&1'*%21+/'+1-*%-*%+.)%7&-/*0%.'2%8.'*7)0%
217*1,18'*+54%1*%+.)%1*+)&;)*1*7%=-*+.2X%%M.15)%='*4%-,%+.)%,1)50%,1*01*72%2+155%.-50%F'2%+.)4%'&)%
51*9)0%+-%8.&-*18%2+&)22%'*0%-*7-1*7%*))02IY%-+.)&2%=17.+%&)A/1&)%/K0'+)0%;)&1,18'+1-*X%
%
#)5)8+%###!%&)2/5+2%'&)%&)K-&+)0%()5-NY%1*%+N-%2)8+1-*2]%'I%!8/+)%#))0%#)8/&1+4%C1*01*72Y%'*0%
(I%".&-*18%#))0%#)8/&1+4%C1*01*72%'*0%O=)&71*7%DKK-&+/*1+1)2X%%:)8-==)*0'+1-*2%,-55-NX%
%

"
Acute Seed Security Findings"
J/5+1K5)%'*0%01;)&2)%1*018'+-&2%2/77)2+%+.'+%+.)%2))0%2)8/&1+4%-,%HM%#4&1'%,'&=)&2%1*%+.)%
2.-&+B+)&=%N'2%A/1+)%2+'(5)%'*0%);)*%K-21+1;)%'+%+.)%+1=)%-,%+.)%'22)22=)*+X%

%
Z'/%($M"(86'%"'(#/40$(/8(J4"K\()*+YX+V((
(
VX C-&%+.)%TUV[BVW%='1*%N1*+)&%7&-N1*7%2)'2-*%'*0%2/==)&%TUVWY%̀ Ua%-,%,'&=)&2%2-N)0%+.)%

2'=)% -&% =-&)% +.'*% /2/'5% N1+.% 2-N1*7% &'+)2% -;)&'55% 1*8&)'21*7% (4% VWXb[a% '*0% cX\Ta%
&)2K)8+1;)54%,-&%+.)%+N-%2)'2-*2%F2-N1*7%&'+)2%(&1*7%'%K&-Z4%,-&%5'*0%'&)'%8/5+1;'+)0IX%%

TX >'&;)2+2% ,-&%(-+.%TUV[BVW%2)'2-*2Y%N1*+)&%'*0%2/==)&Y%N)&)%'52-% &'+)0%(4% ,'&=)&2%'2%
%F\Ua%-,%8'2)2I%-&% aI%'8&-22%+.)1&%,/55%&'*7)%-,%K&1-&1+4%8&-K2X%
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!"#$"%&'"&(%()*#%*"'"%(+&,-"%)'%.')*/#.%&#0%*/+1%2')3/(/#.%1&'4"(+(5%
%
bX 

='+)&1'52%N1+.%'(-/+%W\a%8-=1*7%,&-=%+&'0)&2%F5-8'5%='&9)+2I%'*0%T[a%8-=1*7%,&-=%.-=)B
2';)0%2))0%,-&%+.)%N1*+)&%'*0%2/==)&%2)'2-*2X% %#))0%8-*+&1(/+1-*2%,&-=%,-&='5%2)8+-&%
2-/&8)2%N)&)%*)75171(5)%-;)&'55Y%N1+.%+N-%)Z8)K+1-*2X%$/&1*7%+.)%N1*+)&%2)'2-*Y%'(-/+%VVa%
-,%+.)%2))0%,-&%N.)'+%N'2%2-/&8)0%,&-=%+.)%#J$%'*0%da%-,%?&12.%P-+'+-)2%N'2%2-/&8)0%
,&-=%8-*+&'8+%7&-N)&2X%%

[X @.)%2-N1*7%K5'*2%,-&%+.)%/K8-=1*7%TUVWBV\%N1*+)&%2)'2-*%K&-_)8+%+.'+%,'&=)&2%N155%5'&7)54%
8-*+1*/)%+-%/2)%+.)%2'=)%2))0%2-/&8)2%F2-%*-+%&)541*7%-*%+.)%7-;)&*=)*+%-&%./='*1+'&1'*%
'10I%'*0%N155%8-*+1*/)%-*%+.)%K-21+1;)%+&)*0%+-%)ZK'*0%2))0%/2)%(4Y%T[X\%aX(

 
WX 

='_-&%0&1;)&%,-&%K5'*+1*7%=-&)%12%+1)0%+-%K-21+1;)%='&9)+%-KK-&+/*1+1)2X%%#)8-*0'&4%&)'2-*2%
1*;-5;)0%7)++1*7%'88)22%+-%=-&)%5'*0%'*0%5'(-&%'*0%7--0%N)'+.)&X%(

(
6(% /#$"#+/4"(% 7)'% "82&#0/#.% (""0% 9("% &#0% "8+"#0/#.% -&#0% &'"&% &'"% "(2"$/&--:% -/#;"0% +)% +1"%
"3"'."#$"%)7%,"++"'<0"4"-)2"0%)9+29+%3&';"+(=%$&'"%(1)9-0%,"%./4"#%7)'%&#:%&/0>0"4"-)23"#+%
'"(2)#("%#)+%+)%9#0"'3/#"%+1"("5%
 
\X @.)2)%-;)&'55%K-21+1;)%+&)*02%2.-/50%*-+%-(28/&)%+.'+%2-=)%,'&=)&2%'&)%2-N1*7%5)22%-,%'%

71;)*%8&-K%F'(-/+%TUa%-,%8'2)2I%'*0%+.)&)%'&)%9)4%&)'2-*2%,-&%+.)1&%0-1*7%2-Y%N.18.%2/77)2+%
217*2%-,%;/5*)&'(151+4X%

 
 C'&=)&2%,-&%+.)%N1*+)&%2)'2-*%2-N)0%5)22%7)*)&'554%,-&%+.&))%&)'2-*2X%%64%,'&Y%+.)%=-2+%

1=K-&+'*+%8-*2+&'1*+%N'2%8-2+%'*0%A/'51+4%-,%8-=K5)=)*+'&4%1*K/+2Y%2/8.%'2%K)2+1810)2%
'*0%,)&+151E)&X%%#))0%8-2+%1+2)5,%N'2%'*%122/)%,-&%2-=)X%%@.)%+.1&0%='_-&%8-*2+&'1*+%N'2%
*-*B,/*8+1-*1*7%='&9)+2]%+.)4%2-N)0%5)22%-,%'%K'&+18/5'&%8&-K%F-,+)*%N.)'+I%'2%-/+K/+%
='&9)+2%N)&)%*-+%,/*8+1-*1*7X%
 

 C'&=)&2% ,-&% +.)% 2/==)&% 2)'2-*% F,-8/2% -*% 1&&17'+)0% ;)7)+'(5)2I% 2-N)0% 5)22%='1*54%
()8'/2)%-,%+.)%K&18)%'*0%A/'51+4%-,%1*K/+2X%C/55%2+-KX%%
 

?)+"%+1&+%+1"'"%*"'"%4/'+9&--:%#)%$)#(+'&/#+(%$/+"0%&')9#0%+1"%&4&/-&,/-/+:%)7%(""05%%@""0%*&(%
&4&/-&,-"5%% #)+%+/"0%+)%7&'3"'(%()*/#.%-"((A5%
%

%
cX "'58/5'+1-*2%N)&)%='0)%-*%+.)%8-2+2%,-&%,'&=)&2%-(+'1*1*7%+.)%2))0%+.)4%'8+/'554%2-N)0%-&%

N-/50%2-N]%%eb\[%,-&%N1*+)&%2)'2-*%TUV[BVW%'*0%eVWb%,-&%/K8-=1*7%N1*+)&%TUVWBV\X%%#/8.%
8-2+2%-,%2))0%2))=)0%*-+%+-%8'/2)%8-*8)&*Y% 1+% 12% &'+.)&% +.)%.17.%8-2+2%-,%'88-=K'*41*7%
1*K/+2% F,/)5Y% ,)&+151E)&% '*0% K)2+1810)2I% +.'+% ,'&=)&2% .17.517.+% '2% 1=K-&+'*+% ,1*'*81'5%
8-*2+&'1*+2X%

%
I0($M"(2C##71(24B"\()*+*X)*+)(
(
`X M.15)%7-;)&*=)*+%,-&='5%2)8+-&%2-/&8)2%.';)%+/=(5)0Y%'7&-B0)'5)&2%+.)=2)5;)2%1*018'+)0%

*-%2.-&+'7)%-,%+.)1&%*-&='5%2/KK51)2X%@&'0)&2%2/77)2+)0%2/KK51)2%N)&)%)'2154%';'15'(5)%,-&%
='_-&%8&-K2X%@&'0)&2%'52-%&)K-&+)0%2'5)2%'2%1*8&)'21*7%()+N))*%5'2+%'*0%/K8-=1*7%N1*+)&%
2)'2-*2%F(4%bd%+-%VVca%0)K)*01*7%-*%8&-KXIX%

%
%
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(
9/%%C04$1(2C%%6'1H(
(
dX D;)&'55Y%8-==/*1+1)2%FHfVcI%+.)=2)5;)2%)=K.'21E)0%dUBVUUa%2))0%2)8/&)%'8&-22%8&-K2X%

@.12%1*85/0)2%,1)50%8&-K2%'*0%2))0%,-&%91+8.)*%7'&0)*2X%

%
%
%
Chronic Seed Security Findings + Emerging Opportunities 
"
@.)% &);1)N% -,% =)01/=B+)&=% +&)*02% 1*% 2))0% 2)8/&1+4% 1*% HM% #4&1'% 2.-N)0%=-2+% -,% '55% +.'+%
8-==/*1+1)2%N)&)%8-*+1*/1*7%+-%,'&=%'*0%'+%,/55%2K))0%'+%+.)%+1=)%-,%+.)%'22)22=)*+X%@.'+%
2'10Y%+.)&)%.';)%())*%'%*/=()&%-,% 1=K-&+'*+%2.1,+2%'2%N)55%'2%2/(2+'*+1'5%'0'K+'+1-*2%+-%'*%
);-5;1*7%21+/'+1-*X%%%%
%

VX "&-K%01;)&21,18'+1-*X%%@.)%N10)%&'*7)%-,%8&-K2%12%*-+'(5)%'2%12%+.)%&'K1054%8.'*71*7%8&-K%
K-&+,-51-X%%@&'01+1-*'5%&);)*/)%)'&*)&2%2/8.%'2%8-++-*%'*0%2/7'&%())+2%('&)54%,17/&)0%1*%
+.)%8/&&)*+%8&-K%&)K)&+-1&)X%%?*%8-*+&'2+Y%HM%#4&1'*%,'&=)&2%'&)%,-8/21*7%-*%8&-K2%,-&%
1*8-=)Y%)2K)81'554%=-;1*7%+-%8/=1*Y%8-&1'*0)&Y%'*0%(5'89%2))0X%%6)8'/2)%+.)2)%8&-K2%
'&)%8-*210)&)0%=)0181*'5Y%+.)4%8'*%2+155%()%)'2154%)ZK-&+)0% F)2K)81'554% +-% ?&'AIX%@.)1&%
2))0%12%'52-%8.)'K%'*0%*))0%,)N%1*K/+2X%%

%
TX #))0%2-/&81*7%8.'*7)2X%%C-&%2-=)%8&-K2Y%+.)&)%.';)%())*%0&'='+18%8.'*7)2%1*%+.)%

N'4%2))0%12%2-/&8)0Y%);)*%1*%+.12%2.-&+%+1=)%,&'=)X%%!%7--0%)Z'=K5)%12%,-&%N.)'+Y%
N.18.%N'2%,-&=)&54%2/(2101E)0%(4%+.)%<-#X%C-&%-+.)&%8&-K2Y%.-N);)&Y%+.)%2))0%
2-/&8)2%.';)%&)='1*)0%2+'(5)%21*8)%+.)%2+'&+%-,%+.)%8&1212%K)&1-0Y%)2K)81'554%,-&%+.)%
5)7/=)2X%?,%-*)%N)&)%+-%2/=='&1E)%2))0%8.'**)5%2+'(151+4%'*0%04*'=12=Y%'8&-22%
8&-K2Y%TUVU%;)&2/2%TUVWY%+.)%-;)&'55%+&)*02%=17.+%()%'2%,-55-N2]%

 C-&%K&);1-/2%7-;)&*=)*+%F<-#I%2/KK-&+)0%8&-K2Y%9)4%2-/&8)2%.';)%())*%5-2+%%F<D#JY%!7%
('*92g,'&=)&%'22-81'+1-*2Y%?"!:$!I^%

%
 #-=)%*)N%2-/&8)2%.';)%)=)&7)0%,-&%9)4%8&-K2%F)X7X%N.)'+IY%519)%+.)%#))0%J/5+1K518'+1-*%

$)K'&+=)*+%F#J$IBB(/+%+.)2)%0-%*-+%-K)&'+)%'+%+.)%2'=)%28'5)X%
%
 C-&%='*4%8&-K2Y%+.)%2))0%2-/&8)2%&)='1*%+.)%2'=)Y%+.)*%'*0%*-NY%'5+.-/7.%+.)%-&0)&%-,%

1=K-&+'*8)%='4%.';)%8.'*7)0X%%")&+'1*54%/2)%-,%+&'0)&%2))0%2))=2%+-%.';)%2.'&K54%&12)*X%
%
 !7&-BK.'&='81)2%8'*%2+155%2/KK54%'%&'*7)%-,%;)7)+'(5)%2))0%F'5+.-/7.%K)&.'K2%*-+%'2%

(),-&)IX%
%
 "-*+&'8+%7&-N)&2%2+155%)Z12+B%2.1,+1*7%,&-=%<D#J%+-%#J$%-;)&217.+%'*0%2-=)+1=)2%7-1*7%

1*0)K)*0)*+X%%@.)%;'&1)+1)2%'&)%-,+)*%+.)%2'=)%(/+%+.)%A/'51+4%='*'7)=)*+%&)71=)2%.';)%
0)851*)0X%

B)'%3)(+%7&'3"'(=%+1/(%3/8%)7%(+&,/-/+:%&#0%$1&#."%3"&#(%+1&+%+1":%$&#%(+/--%."+%+1"%
4&'/"+/"(%&#0%(""0%+1":%*&#+%&#0%#""05%%C1"%"8$"2+/)#%3/.1+%,"%7)'%+1)("%7&'3"'(%*1)%&'"%
-));/#.%7)'%$"'+/7/"0%(""0%)#-: ,9+%(9$1%7&'3"'(%+"#0%+)%2')09$"%7)'%1/.1-:%'".9-&+"0%
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A/'*+1+1)2%/2)0Y%),,)8+1;)*)22%-,%+'&7)+1*7%-&%=)+.-02%-,%8&-K%'KK518'+1-*X%%@.-2)%*-+%
/21*7%2/8.%1*-&7'*18%1*K/+2%1*018'+)%+.'+%+.)4%'&)%_/2+%+--%)ZK)*21;)%'*0g-&%,'&=)&2%
8'**-+%7)+%+.)%8&)01+%*))0)0%+-%K/&8.'2)%+.)=X%%J'*/&)%'*0%8-=K-2+%12%()1*7%/2)0%
+-%'%5)22)&%)Z+)*+X%%?*%'001+1-*%+-%&)'2-*2%-,%8-2+Y%'%7--0%*/=()&%-,%,'&=)&2%1*018'+)%
+.'+%+.)2)%-&7'*18%1*K/+2%'&)%_/2+%*-+%';'15'(5)X%

WX #))0%2+-&'7)%K/EE5)X%D*54%'(-/+%[Ua%-,%,'&=)&2%/2)%'*4%8.)=18'52%1*%2+-&'7)%N1+.%
*-&='5%5-22)2%&)K-&+)0%'2%,'1&54%=-0)2+]%VUBVWaX%!=-*7%+.-2)%*-+%/21*7%8.)=18'52Y%1+%
12%*-+'(5)%+.'+%Vgb%-,%,'&=)&2%1*%+.)%,/55%2'=K5)%2+-&)%*-+.1*7%'+%'55X%%M1+.-/+%
/*0)&2+'*01*7%+.)%&'+1-*'5)%().1*0%+.12%*-*B2+-&'7)Y%1+%12%01,,18/5+%+-%'22)22%1,%2+-&'7)%
122/)2%K&)2)*+%K&-(5)=2%-&%*-+X%

%
!55%1*%'55Y%+.12%12%'%;)&4%04*'=18%,'&=1*7%21+/'+1-*Y%N1+.%='*4%8.'*7)2X%@.)&)%'&)%*-%(&-'0%

%%?+%12%);-5;1*7 '*0%8-*+1*/1*7%+-%()%7)'&)0%+-%='&9)+%
-KK-&+/*1+1)2X%
%
%
 
 
RECOMMENDATIONS 
 
@.)%-KK-&+/*1+4%,-&%+.)%###!%+)'=%+-%8-*0/8+%'22)22=)*+2%1*%,1;)%7)-7&'K.18%&)71-*2%
K&-;10)0%,1)50%+)'=2%'%/2),/5%K)&2K)8+1;)%-*%2))0%2)8/&1+4%'8&-22%&)71-*2%-,%HM%#4&1'X%%
%
6)5-N%12%'%2)+%-,%&)8-==)*0'+1-*2%+.'+%'&)%'KK518'(5)%'8&-22%'55%'22)22=)*+%21+)2Y%'2%-,%
#)K+)=()&%bUY%TUVWX%%%:)8-==)*0'+1-*2%,-&%+.)%2.-&+B+)&=%FVBT%2)'2-*2I%'&)%,-55-N)0%(4%
&)8-==)*0'+1-*2%,-&%+.)%=)01/=%+)&=%FbB[%2)'2-*2I%'*0%+.)*%(4% '8+1-*2%
+.'+%'*+181K'+)%K)&1-02%-,%2+'(151E'+1-*X%
%%
!2%)=K.'21E)0%1*%+.)%1*+&-0/8+1-*Y%=/8.%.'2%8.'*7)0%1*%HM%#4&1'%21*8)%+.)%8-=K5)+1-*%-,%
+.)%,1)50N-&9Y%)*0%-,%#)K+)=()&%TUVWX%%#K)81,18%'8+1-*%K-1*+2%N155%*))0%+-%()%+'15-&)0%+-%+.12%
,5/10%21+/'+1-*X%
%
!
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(
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%
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"
J-&)%2K)81,18'554Y%+'15-&)0%+-%+.)%01,,)&)*+%2))0%2)8/&1+4%8-*2+&'1*+2%)*8-/*+)&)0Y%+.)%
,-55-N1*7%'8+1-*%K-1*+2%'&)%&)8-==)*0)0X%
%
!8+1-*%VXVX%%%% OC%604$6'460(/'G604^6$4/02(2M/C7B%6J/4B_74%4$(B4'".$(2""B(B42$'4&C$4/0(2/(
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%
!8+1-*%VXTX%%%% 5/(6BB'"22(#/224&7"(6.."22(422C"2\(MC%604$6'460(/'G604^6$4/02(2M/C7B((
( ( ./024B"'(C2"(/8((J/C.M"'2(60B(.62M($M6$(./C7B(&"(C2"B($/(2C##/'$($M"(
( ( 8C0.$4/040G(/8(7/.67($'6B"'2(60B(6G'/X#M6'%6.42$2X%%#/8.%'%242+)=%N-/50%'52-%
% % 5)+%,'&=)&2%8.--2)%N.'+%8&-K2Y%;'&1)+1)2%'*0%A/'51+4%2))0%+.)4%N'*+%+-%2-NX%
%
%
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"
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( ( 60B(/$M"'(.'/#2(B"%/02$'6$"B($/(&"(6J6476&7"(40(PT(!1'463((-4B(G'/C#2(
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( ( 2""BX%% <1;)*%+.'+%HM%#4&1'*%,'&=)&2%2))=%+-%()%0&'N1*7%=-&)%-*%+.)1&%-N*%
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-&7'*1E'+1-*F2I%-&%K&-8)22)2%=17.+%()%2K/&&)0%+-%,155%1*%+.)2)%8&1+18'5%;-102X%%#)&;18)2%N.18.%
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I.  INTRODUCTION 

Rationale for Report 

!%#))0%#42+)=%#)8/&1+4%!22)22=)*+%F###!I%N'2%8-*0/8+)0%1*%HM%#4&1'%1*%#)K+)=()&%TUVWX%
@.)%'22)22=)*+%5--9)0%'+%+.)%2+&/8+/&)%'*0%,/*8+1-*1*7%-,%2))0%242+)=2%+.'+%,'&=)&2%/2)%'*0%
1*;)2+17'+)0%+.)%';'15'(151+4Y%'88)221(151+4Y%'*0%A/'51+4%-,%2))0%-*%-,,)&X%%@.)%###!%8-=K'&)0%
+.)%8/&&)*+%2))0%242+)=%+-%+.'+%N.18.%)Z12+)0%1*%TUVU%K&1-&%+-%2+'&+%-,%+.)%'&=)0%8-*,518+X%%
@.)%###!%'52-%&);1)N)0%1*%0)+'15%2))0%242+)=%-K)&'+1-*2%,-&%+.)%K&1-&%+N-%2)'2-*2Y%2/==)&%
TUVW%'*0%N1*+)&%TUV[BVW%2)'2-*Y%'2%N)55%'2%'*4%/K8-=1*7%*))02%,-&%+.)%TUVWBV\%N1*+)&%
2)'2-*X%%
%
@.)%-;)&'55%K/&K-2)%-,%+.12%###!%N'2%+-%.)5K%,'&=)&2%'*0%./='*1+'&1'*%'8+-&2%()++)&%K5'*%,-&%
'8+1;1+1)2%+.'+%8-/50%2/KK-&+%2))0%242+)=%,/*8+1-*%'*0Y%.)*8)Y%'7&18/5+/&'5%K&-0/8+1-*%1*%+.)%
2.-&+%'*0%=)01/=%+)&=X%%:)51),%),,-&+2%,-8/21*7%-*%'7&18/5+/&)%1*%HM%#4&1'%8'*%2)&;)%+.)%0/'5%
K/&K-2)%-,%2/KK-&+1*7%51;)51.--02%-,%2='55.-50)&%,'&=)&2%'*0%8-*+&1(/+1*7%+-%N10)&%,--0%
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%
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!5)KK-^%2-/+.%-,%!5)KK-%'*0%)'2+%-,%?051(^%N)2+%-,%?051(^%'*0%2-/+.%-,%?051(%'*0%*-&+.%-,%>'='X%
@.)2)%'&)'2%N)&)%2)5)8+)0%0/)%+-%+.)1&%1=K-&+'*8)%1*%'7&18/5+/&'5%K&-0/8+1-*%(-+.%&)71-*'554%
'*0%*'+1-*'554Y%'*0%()8'/2)%K'&+*)&%H<D2%.'0%'*%)2+'(512.)0%K&)2)*8)Y%-*7-1*7%'7&18/5+/&'5%
'8+1;1+1)2Y%'*0%&)5'+1;)54%2)8/&)%'*0%8-*212+)*+%'88)22%+-%,'&=1*7%8-==/*1+1)2X%@-7)+.)&Y%
2);)*%*'+1-*'5%'*0%1*+)&*'+1-*'5%*-*B7-;)&*=)*+'5%-&7'*1E'+1-*2%FH<D2I%8-*0/8+)0%+.)%
###!X%%
%
#1*8)%+.)%2+'&+%-,%.-2+151+1)2%1*%J'&8.%TUVVY%K&-+&'8+)0%'*0%)28'5'+1*7%;1-5)*8)%1*%#4&1'%.'2%
&)2/5+)0%1*%N10)2K&)'0%81;151'*%8'2/'5+1)2Y%0)2+&/8+1-*%-,%1*,&'2+&/8+/&)Y%'*0%+.)%8-55'K2)%-,%
)22)*+1'5%2)&;18)2%'*0%='&9)+2X%!+%+.12%+1=1*7%-,%N&1+1*7Y%'*%)2+1='+)0%Vda%-,%+.)%K-K/5'+1-*Y%
[YV`WYbUT%1*01;10/'52Y%.';)%,5)0%#4&1'%'*0%bUaY%\YW\bY[\T%1*01;10/'52Y%.';)%())*%1*+)&*'554%
012K5'8)0X%:)51),%),,-&+2%1*%#4&1'%8-*+1*/)%+-%,-8/2%-*%=))+1*7%/&7)*+%*))02Y%N.15)%
./='*1+'&1'*%'8+-&2%'&)%21=/5+'*)-/254%+&'*21+1-*1*7%+-%&)8-;)&4B-&1)*+)0%1*+)&;)*+1-*2%2/8.%
'2%='&9)+B('2)0%;-/8.)&2Y%&)K'1&%+-%1*,&'2+&/8+/&)Y%'*0%2/KK-&+%+-%51;)51.--02X%%
%
@.)&)%N)&)%=/5+1K5)%&)'2-*2%,-&%8-*0/8+1*7%'2%###!%1*%HM%#4&1'%1*%#)K+)=()&%TUVW]%
%

VX O;)*%1*%+.)%=102+%-,%+.12%-*7-1*7%8-*,518+Y%'7&18/5+/&)%&)='1*2%'%K&1='&4%51;)51.--0%1*%
HM%#4&1'X%C'&=)&2%8-*+1*/)%+-%)*7'7)%1*%'7&18/5+/&'5%K&-0/8+1-*Y%N.15)%'0'K+1*7%
2+&'+)71)2%+-%&)2K-*0%+-%1*2)8/&1+4Y%(&)'90-N*%-,%1*,&'2+&/8+/&)Y%'*0%&'K1054%8.'*71*7%
='&9)+2X%%

TX :)51),%),,-&+2%+-%0'+)%.';)%,-8/2)0%-*%1==)01'+)%8.'55)*7)2%'*0%2.-&+B+)&=%
1*+)&;)*+1-*2X%%?*%+)&=2%-,%2))0Y%0)51;)&1*7%-,%01&)8+%2))0%'10%F'9'Y%$1&)8+%#))0%
$12+&1(/+1-*Y%$#$I%.'2%())*%'22/=)0%+-%()%'%*))0)0%1*+)&;)*+1-* %1*%+.)%'(2)*8)%-,%
'%&)'5%)Z'=1*'+1-*%-,%2))0%2)8/&1+4%122/)2X%

bX ?*%+.)%8-*+)Z+%-,%+.12%K&-+&'8+)0%)=)&7)*84Y%./='*1+'&1'*%'8+-&2%=17.+%/2),/554%K5'*%
()4-*0%2.-&+B =)01/=%'*0%5-*7B+)&=%
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2/KK-&+%+-%'7&18/5+/&'5%51;)51.--02%'*0%K&-0/8+1-*X%%@.12%###!%.'2%())*%7)'&)0%+-%
K&-_)8+1*7%2/KK-&+1*7%,-&%+.)%*)Z+%bBW%2)'2-*2X%

[X @.)%21+/'+1-*%1*%#4&1'%12%.17.54%04*'=18X%?+%12%8&1+18'5%0)8121-*2%,-&%./='*1+'&1'*%'8+1-*2%
()%='0)%('2)0%-*%2-/*0%);10)*8)B('2)0%'22)22=)*+2%&'+.)&%+.'*%'22/=K+1-*2%-&%
-/+0'+)0%'*0%);-5;1*7%1*,-&='+1-*X%%

WX @.12%)*0)';-&%'1=)0%+-%(/150%2K)81,18%'22)22=)*+%8'K'81+4X%%#))0%2)8/&1+4%'22)22=)*+%
+--52%'&)%51*9)0%+-%,--0%2)8/&1+4%'22)22=)*+2Y%(/+%'&)%'52-%A/1+)%012+1*8+X%@.)%@""0%
@:(+"3%@"$9'/+:%6(("((3"#+%F###!I%1*%HM%#4&1'%N'2%0)217*)0%+-%71;)%.-*)0%+)8.*18'5%
1*217.+%'*0%+-%+&'1*%K&-,)221-*'52%1*%,'2+B);-5;1*7%2))0%2)8/&1+4%'22)22=)*+%'*0%
1*+)&;)*+1-*%0)217*%=)+.-02%F2))%#))0#42+)=X-&7%,-&%=-&)%0)+'15%-*%'KK&-'8.%'*0%
=)+.-02IX%%

%
Z406771\(4$(42(4%#/'$60$($/(0/$"($M6$($M"(MC%604$6'460(24$C6$4/0(M62(.M60G"B(24G0484.60$71(
240."($M42(84"7BK/'F(K62(./%#7"$"B(60B($M"('"#/'$(K'4$$"03(((
%

Aims and Structure of Report 

@.)%&)K-&+%K&)2)*+2%+.)%&)2/5+2%-,%+.)%###!%1*%HM%#4&1'%0/&1*7%#)K+)=()&%TUVWX%%%?+%K&)2)*+2%
+.)%,1*01*72%-*%2))0%2)8/&1+4%'8&-22%'55%,1;)%7)-7&'K.18%'&)'2X%%

?*% +)&=2%-,% &)K-&+% 2+&/8+/&)Y% ".'K+)&% ??% 1*+&-0/8)2% +.)% ###!%=)+.-0-5-74% '*0% &);1)N2% +.)%
'8+/'5%=)+.-02%/2)0%1*%+.)%#)K+)=()&%TUVW%'22)22=)*+Y%1*85/01*7%+.)%&'+1-*'5)%,-&%+.)%8.-18)%
-,%21+)2X%%%".'K+)&%???%K&-;10)2%'%2*'K2.-+%-,%+.)%2+&)22%8-*+)Z+Y%1*85/01*7%2'51)*+%2.1,+2%21*8)%+.)%
8-*,518+%)&/K+)0X%%

".'K+)&%?Q%.-*)2%1*%-*%2))0%122/)2Y%'*0%71;)2%'%(&1),%('897&-/*0%+-%+.)%#4&1'*%,-&='5%1*K/+%
2)8+-&%FK5'*+%(&))01*7Y%2))0%'*0%,)&+151E)&I%'*0%'52-%1*,-&='5%2))0%2)8+-&Y%1*85/01*7%1*,-&='+1-*%
-*%2))0g7&'1*%+&'0)&%8-*+&1(/+1-*2X%%@.)%0128/221-*%=-;)2%,&-=%'%*'+1-*N10)%,-8/2%+-%'%=-&)%
HM%#4&1'%K)&2K)8+1;)X%

".'K+)&%Q%K&)2)*+2%+.)%='1*%,1)50%,1*01*72Y%01;10)0%()+N))*%2))0%2)8/&1+4%122/)2%1*%+.)%2.-&+B
+)&=Y%TUV[BV\%2)'2-*2Y%%'*0%+.-2)%1*%+.)%=)01/=%'*0%5-*7)&B+)&=%F)*8-=K'221*7%(-+.%8.&-*18%
2+&)22)2%'*0%)=)&71*7%-KK-&+/*1+1)2XI%
%
".'K+)&%Q?%K&)2)*+2%+.)%&)8-==)*0'+1-*2%'8&-22%21+)2Y%,-55-N)0%(4%&),)&)*8)2X%
%
%%%

http://file:///C:/Users/Marie.Miano/Desktop/SSSA/Report/seedsystem.org
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II.  BACKGROUND: SEED SYSTEM SECURITY ASSESSMENT 
@.12% 8.'K+)&% K&)2)*+2% +.)% *)8)22'&4% ('897&-/*0% +-% 1*+)&K&)+% +.12% ###!X% ?+% 1*+&-0/8)2% +.)%
8-*8)K+%-,%2))0%2)8/&1+4%'*0%+.)%01,,)&)*+%+4K)2%-,%2))0%&)2K-*2)%'KK&-'8.)2%+.'+%=17.+%()%
='+8.)0%+-%01;)&2)%2))0%2)8/&1+4%K&-(5)=2%F'*0%-KK-&+/*1+1)2I%)*8-/*+)&)0%-*%+.)%7&-/*0%
F2))%#K)&51*7Y%TUU`IX%J)+.-02%/2)0%1*%+.)%#)K+)=()&%TUVW%'22)22=)*+%'&)%+.)*%K&)2)*+)0X%

The Concept of Seed Security 

C'&=%,'=151)2%'&)%2))0%2)8/&)%N.)*%+.)4%.';)%'88)22%+-%2))0%F'*0%-+.)&%K5'*+1*7%='+)&1'5I%-,%
'0)A/'+)%A/'*+1+4Y%'88)K+'(5)%A/'51+4Y%'*0%1*%+1=)%,-&%K5'*+1*7X%#))0%2)8/&1+4%12%()2+%,&'=)0%
N1+.1*% +.)% (&-'0)&% 8-*+)Z+% -,% ,--0% '*0% 51;)51.--0% 2)8/&1+4X% >)5K1*7% ,'&=)&2% +-% -(+'1*% +.)%
K5'*+1*7%='+)&1'52%+.)4%*))0%)*'(5)2%+.)=%+-%K&-0/8)%,-&%+.)1&%-N*%8-*2/=K+1-*%'*0%2'5)X%
%
!8.1);1*7%2))0%2)8/&1+4% 12%A/1+)%01,,)&)*+%,&-=%'++'1*1*7%,--0%2)8/&1+4Y%0)2K1+)%+.)1&%-(;1-/2%
51*92X%D*)%8'*%.';)%)*-/7.%2))0%+-%2-N%'%K5-+%(/+%5'89%2/,,181)*+%,--0%+-%)'+Y%,-&%)Z'=K5)%0/&1*7%

'88)22% +-% 'KK&-K&1'+)% 2))0% ,-&% K5'*+1*7% +-% .)5K% &)*0)&% K5-+2% K&-0/8+1;)X% $)2K1+)% +.)2)%
1=K-&+'*+% 01,,)&)*8)2% ()+N))*% ,--0% 2)8/&1+4% '*0% 2))0% 2)8/&1+4Y% 0)+)&=1*'+1-*2% -,% 2))0%
2)8/&1+4%'&)%*-&='554%('2)0Y%1=K5181+54%-&%)ZK5181+54Y%-*%,--0%2)8/&1+4%'22)22=)*+2X%@.12%&)2/5+2%
,&-=%'%5'89%-,%'KK&)81'+1-*%'*0%/*0)&2+'*01*7%-,%2))0%2)8/&1+4%122/)2X%
 

J1$"C,'$(0,&(0"&6"I$$)"I$%24,+:!"*"K4*'$7&4=""
@.)%8-*8)K+%-,%2))0%2)8/&1+4%)=(-01)2%2);)&'5%,/*0'=)*+'5%'2K)8+2X%%$1,,)&)*+1'+1*7%'=-*7%
+.)2)%12%8&/81'5%,-&%K&-=-+1*7%+.-2)%,)'+/&)2%+.'+%,-2+)&%2))0%2)8/&1+4%'2%N)55%'2%,-&%'*+181K'+1*7%
+.)%N'42% 1*%N.18.% 2/8.% 2)8/&1+4%=17.+% ()% +.&)'+)*)0X% % @'(5)%TXV% -/+51*)2% +.)% ,/*0'=)*+'5%
)5)=)*+2%-,%2))0%2)8/&1+4]%2))0%.'2%+-%()%';'15'(5)Y%,'&=)&2%*))0%+-%.';)%+.)%=)'*2%+-%'88)22%
1+Y%'*0%+.)%2))0%A/'51+4%=/2+%()%2/,,181)*+%+-%K&-=-+)%7--0%K&-0/8+1-*X%%%

56&7"()3+H(!""B(2".C'4$1(8'6%"K/'F\(&624.("7"%"0$2(

d6'6%"$"'( !""B(!".C'4$1(

64&/-&,/-/+:% #/,,181)*+%A/'*+1+4%-,%2))0%-,%'0'K+)0%8&-K2%12%N1+.1*%&)'2-*'(5)%
K&-Z1=1+4%'*0%1*%+1=)%,-&%8&1+18'5%2-N1*7%K)&1-02X%

6$$"((% P)-K5)%.';)%'0)A/'+)%1*8-=)%-&%-+.)&%&)2-/&8)2%+-%K/&8.'2)%-&%('&+)&%
,-&%'KK&-K&1'+)%2))02X%%

J9&-/+:% #))0%12%-,%'88)K+'(5)%A/'51+4]%%
 %% %
 %%%'0'K+)0%%'*0%%,'&=)&B'88)K+'(5)%;'&1)+1)2%

#-/&8)]%:)=1*7+-*%"+%&-5%TUUTX%
(
-J6476&474$1% 12% 0),1*)0% *'&&-N54% '2%N.)+.)&% '% 2/,,181)*+% A/'*+1+4% -,% 2))0% -,% +'&7)+% 8&-K2% 12%
K&)2)*+%N1+.1*%&)'2-*'(5)%K&-Z1=1+4%F2K'+1'5%';'15'(151+4I%'*0%1*%+1=)%,-&%8&1+18'5%2-N1*7%K)&1-02%
F+)=K-&'5%';'15'(151+4IX%?+%12%)22)*+1'554%'%7)-7&'K.18'554%('2)0%K'&'=)+)&Y%'*0%2-%12%1*0)K)*0)*+%
-,%+.)%2-81-)8-*-=18%2+'+/2%-,%,'&=)&2X%
%
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#))0%6.."22% 12%'%K'&'=)+)&%2K)81,18%+-%,'&=)&2%-&%8-==/*1+1)2X% ?+% 5'&7)54%0)K)*02%/K-*%+.)%
'22)+2%-,%+.)%,'&=)&%-&%.-/2).-50%1*%A/)2+1-*]%N.)+.)&%+.)4%.';)%+.)%8'2.%F,1*'*81'5%8'K1+'5I%
-&%2-81'5%*)+N-&92%F2-81'5%8'K1+'5I%+-%K/&8.'2)%-&%('&+)&%,-&%2))0X%%
%
#))0%`C674$1%1*85/0)2%+N-%(&-'0%'2K)8+2]%2))0%A/'51+4%2"'%("Y%'*0%;'&1)+4%A/'51+4X%@""0%H9&-/+:%
8-*212+2%-,%K.4218'5Y%K.421-5-718'5%'*0%2'*1+'&4%'++&1(/+)2% F2/8.%'2%7)&=1*'+1-*%&'+)%'*0% +.)%
'(2)*8)%-&%K&)2)*8)%-,%012)'2)Y%2+-*)2Y%2'*0Y%(&-9)*%2))0%-&%N))02IX%K&'/"+:%H9&-/+:%8-*212+2%
-,%7)*)+18%'++&1(/+)2Y%2/8.%'2%K5'*+%+4K)Y%0/&'+1-*%-,%7&-N+.%8485)Y%2))0%8-5-&%'*0%2.'K)Y%'*0%
K'5'+'(151+4X%
%
?*%21+/'+1-*2%-,%2+&)22Y% 1+% 12%&'&)%+-%.';)%8-*2+&'1*+2%1*%'55%+.&))%2))0%2)8/&1+4%,)'+/&)2%'+%+.)%
2'=)%+1=)X%@.)%8.'55)*7)%12%+-%10)*+1,4%+.)%&)'5%K&-(5)=%'*0%+.)*%+'&7)+%'8+1-*2%+-%'55);1'+)%
+.'+%K&-(5)=X%

L%2+$"*()"M14&(,%"I$$)".(0$%24,+:"
!*'54212%-,%2))0%2)8/&1+4% &)A/1&)2%8-*210)&'+1-*%-,% +.)%0/&'+1-*%-,% +.)%2+&)22]% %N.)+.)&% 1+% 12%

%

!8/+)%2))0% 1*2)8/&1+4% 12%(&-/7.+%-*%(4%012+1*8+Y% 2.-&+B51;)0%);)*+2%+.'+%-,+)*%',,)8+%'%(&-'0%
&'*7)%-,%+.)%K-K/5'+1-*X%?+%='4%()%2K/&&)0%(4%,'15/&)%+-%K5'*+Y%5-22%-,%'%.'&;)2+Y%-&%.17.%K)2+%
1*,)2+'+1-*%-,%2))0%1*%2+-&'7)X%M.15)%1*%*-&='5%+1=)2%.-/2).-502%='4%.';)%;'&1-/2%0)7&))2%-,%
2))0%2)8/&1+4Y%'55%='4%()%',,)8+)0%(4%'*%'8/+)%);)*+Y%2/8.%'2%'%,5--0X%

".&-*18% 2))0% 1*2)8/&1+4% 12% 1*0)K)*0)*+% -,% '*% '8/+)% 2+&)22% -&% 012'2+)&Y% '5+.-/7.% 1+% ='4% ()%
)Z'8)&('+)0%(4% 1+X% ?+%='4%()% ,-/*0%'=-*7%7&-/K2%N.-%.';)%())*%='&71*'51E)0% 1*%01,,)&)*+%
N'42]% )8-*-=18'554% F,-&% )Z'=K5)Y% 0/)% +-% K--&Y% 1*'0)A/'+)% 5'*0% -&% 1*2/,,181)*+% 5'(-&I^%
)8-5-718'554%F,-&%)Z'=K5)Y%1*%'&)'2%-,%&)K)'+)0%0&-/7.+%'*0%0)7&'0)0%5'*0I^%-&%K-51+18'554%F1*%
1*2)8/&)% '&)'2Y% -&% -*% 5'*0%N1+.% /*8)&+'1*% +)*/&)% '&&'*7)=)*+2IX% ".&-*18'554% 2))0% 1*2)8/&)%
K-K/5'+1-*2%='4%.';)%-*7-1*7%01,,18/5+1)2%1*%'8A/1&1*7%-,,B,'&=%2))0%0/)%+-%5'89%-,%,/*02^%-&%
+.)4%='4%&-/+1*)54%/2)%5-NBA/'51+4%2))0%'*0%/*N'*+)0%;'&1)+1)2X%@.)%&)2/5+%12%.-/2).-502%N1+.%
(/15+B1*%;/5*)&'(151+1)2X%%

!8/+)%'*0%8.&-*18%2))0%1*2)8/&1+4%-,+)*%)Z12+%+-7)+.)&%1*%)=)&7)*84%8-*+)Z+2X%?*0))0Y%1*%8'2)2%
BK&-*)%

'5N'42%2/K)&1=K-2)0%-*%8.&-*18%K&-(5)=2%&--+)0%1*%K-;)&+4X%% 

N&4$"#$6,($)"L(*3:0$0"O$*),(5"+&"N&4$"J*45$+$)"#$0<&(0$0""
@'(5)%TXT%71;)2%)Z'=K5)2%-,%.-N%10)*+1,18'+1-*%-,%'%2K)81,18%2))0%2)8/&1+4%8-*2+&'1*+%2.-/50%5)'0%
+-%'%+'&7)+)0%&)2K-*2)Y%'2%N)%'&)%'1=1*7%1*%+.12%H-&+.)&*%#4&1'%'22)22=)*+X%#-Y%,-&%)Z'=K5)Y%1,%

B('2)0%1*+)&;)*+1-*2Y%2/8.%
'2%2))0% 1=K-&+'+1-*%='4%()%'KK&-K&1'+)X% F#))0%';'15'(151+4%K&-(5)=2%&'&)54%K)&212+%-;)&% +.)%
5-*7%+)&=XI%%
'*'54212%-,%51;)51.--0%2+&'+)71)2X%?*%+.)%'8/+)%K.'2)Y%K&-;101*7%,'&=)&2%N1+.%8'2.%-&%;-/8.)&2%+-%
7)+%+.)1&%0)21&)0%2))0%=17.+%()%),,)8+1;)X%>-N);)&Y%'*%10)*+1,18'+1-*%-,%'88)22%K&-(5)=2%-*%'%
8.&-*18%('212%2.-/50%5)'0%K&'8+1+1-*)&2%+-%5--9%N)55%()4-*0%2))0%'*0%2))0%2)8/&1+4%8-*2+&'1*+2X%
@.)% 1*'(151+4% +-%'88)22% 8)&+'1*%*)8)22'&4%7--02%-*%'% &)K)'+)0%('212% 12%/2/'554%)A/'+)0%N1+.%
K&-(5)=2%-,%('218%K-;)&+4X% ?*1+1'+1;)2%+-%.)5K%,'&=)&2%7)*)&'+)% 1*8-=)%'*0%2+&)*7+.)*%+.)1&%
51;)51.--02%N-/50%()%)22)*+1'5X%#))0%A/'51+4%K&-(5)=2Y%N.)+.)&%+.)4%&)5'+)%+-%8-*8)&*2%N1+.%
+.)% ;'&1)+1)2% -&% N1+.% 2))0% .)'5+.% 2"'% ("=% '&)% &'&)54% 2.-&+B+)&=X% :)2K-*2)2% /2/'554% &)A/1&)%
217*1,18'*+% 0);)5-K=)*+% K&-7&'=2Y% 51*9)0% +-% K5'*+% (&))01*7% -&% 2))0% A/'51+4% 1*1+1'+1;)2Y%
0)K)*01*7%-*%+.)%2K)81,18%8-*2+&'1*+%10)*+1,1)0X%
%
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56&7"()3)H((51#"2(/8(2""B(2".C'4$1(#'/&7"%2(60B(&'/6B71(6##'/#'46$"('"2#/02"2 

d6'6%"$"' ((((-.C$" 9M'/04. 

G*';'15'(151+4%-,%2))0 $1&)8+%012+&1(/+1-*%-,%2))0 F>'KK)*2%&'&)54%-&%*);)&I%

C'&=)&2%5'89%'88)22%+-%
';'15'(5)%2))0 

Q-/8.)&2%'*0%8'2. 
F2-=)+1=)2%N1+.%%2))0%
,'1&2I 

?*8-=)%7)*)&'+1-*%'8+1;1+4%

!7&-B)*+)&K&12)%0);)5-K=)*+ 

P--&%2))0%A/'51+4%
 %%K--&%;'&1)+1)2 
 %%/*.)'5+.4%2))0 

 

i1=1+)0%1*+&-0/8+1-*2%-,%
*)N%;'&1)+1)2 

?*+&-0/8)%*)N%;'&1)+1)2%'*0%71;)%
+)8.*18'5%2/KK-&+%
 
Q'&1)+4%2)5)8+1-*%g%(&))01*7 
%
$);)5-K=)*+%-,%2))0%)*+)&K&12)2%51*9)0%
+-%*)N%;'&1)+1)2%'*0%-+.)&%A/'51+4%
)*.'*8)=)*+2 

 
 
Seed System Security Assessment 
 
!%###!%&);1)N2%+.)%,/*8+1-*1*7%-,%+.)%2))0%242+)=2%,'&=)&2%/2)%(-+.%,-&='5%'*0%1*,-&='5X%%?+%
'292%N.)+.)&%2))0%-,%'0)A/'+)%A/'51+4%12%';'15'(5)%'*0%N.)+.)&%,'&=)&2%8'*%'88)22%1+X%@.)%
###!%'52-%K&-=-+)2%2+&'+)718%+.1*91*7%'(-/+%+.)%&)51),Y%&)8-;)&4%-&%0);)5-K=)*+%;121-*%
*))0)0X%C-&%1*2+'*8)Y%0/&1*7%'%K)&1-0%-,%2+&)22Y%2.-/50%),,-&+2%'1=%+-%&)2+-&)%+.)%2))0%242+)=%
+-%1+2%,-&=)&%2+'+)Y%-&%2.-/50%+.)4%'1=%+-%2+&)*7+.)*%1+j%#.-/50%),,-&+2%,-8/2%-*%8&-K2%,-&%
,--0Y%1*8-=)%-&%(-+.j%#.-/50%1*+)&;)*+1-*2%()%51*9)0%+-%8&-K2%+1)0%N1+.%+.)%=-2+%;/5*)&'(5)%
F)%X7XY%N-=)*Ij%F2))%#K)&51*7Y%TUU`%,-&%'%0)28&1K+1-*%-,%+.)%###!%=)+.-0%%-&%
.++K]gg2))0242+)=X-&7g'22)22=)*+B+--52gIX%
!

N$+1&)0"P0$)"

@.)%+.)=)2%'*0%=)+.-02%/2)0%1*%+.)%H-&+.)&*%#4&1'%###!%'&)%29)+8.)0%-/+%1*%@'(5)%TXbX%@.)4%
1*85/0)% '% &'*7)% -,% A/'51+'+1;)% '*0%A/'*+1+'+1;)%=)+.-02% '*0%0&'N%-*%=/5+1K5)% 2+'9).-50)&%
1*217.+2X%%D,%2K)81'5%*-+)%12%+.'+%+.)%2'=K5)%21E)2%N)&)%&)5'+1;)54%(17%,-&%'%A/189%'22)22=)*+]%bdd%
1*01;10/'5%,'&=)&%1*+)&;1)N2Y%Vc(,-8/2%7&-/K%0128/221-*2% '*0%
bd%'7&-BK.'&='812+%'*0%+&'0)&2%;121+2%'*0%0128/221-*2X%%%
%
J)+.-02%/2)0%1*%'%2+'*0'&0%###!%.'0%+-%()%+'15-&)0%+-%+.)%H-&+.)&*%#4&1'%8-*+)Z+%1*%2);)&'5%
N'42]%

 M-=)*%'*0%=)*%8-/50%*-+%()%1*+)&;1)N)0%+-7)+.)&%F1*%0),)&)*8)%+-%5-8'5%8/2+-=IY%2-%

0128/221-*2%FC<$2I^%

 $/)%+-%2)8/&1+4%&1292%F-;)&.)'0%(-=(1*72IY%1*+)&;1)N%7&-/K2%85/2+)&)0%+-7)+.)&%'1=)0%
*-+%+-%)Z8))0%TU%+-%bU%K)-K5)^%

http://seedsystem.org/assessment-tools/
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 $/)%+-%2)8/&1+4%&1292%F-;)&.)'0%(-=(1*72IY%='&9)+%0'42%1*%=-2+%'22)22=)*+%21+)%5-8'5)2%
N)&)%*-+%()1*7%.)50X%%>)*8)%+&'0)&2%N)&)%1*+)&;1)N)0%1*01;10/'554%'*0%1*%-,,B='&9)+%
21+)2X%

 
56&7"()3UH((=0J"2$4G6$4J"(%"$M/B2(C2"B(40($M"(P/'$M"'0(!1'46(!!!-\(!"#$"%&"'()*+, 

51#"(/8(=0J"2$4G6$4/0( 9/%%"0$6'1(
(

6'897&-/*0%1*,-&='+1-*%%
%

"-==1221-*1*7%-,%2K)81,18%0-8/=)*+2]%
 ,-&='5%2)8+-&%(&))01*7%
 ,-&='5%2))0%2)8+-&%2))0%2/KK54%+&)*02%
 $)8)*+&'51E)0%%F8-*+&'8+%,'&=)&I%2))0%K&-0/8+1-*%%

L)4%1*,-&='*+%1*+)&;1)N2% "&-K%2K)81'512+2%
>/='*1+'&1'*%1=K5)=)*+)&2%

C-8/2%7&-/K%0128/221-*2%%%
%
BBB%"-==/*1+4B('2)0%%%%Pe+)%
%
BBB% Pe,(((((((((((
%

%"-==/*1+4%%h%N-=)*B%-*54%%,-8/2%7&-/K2%
 !7&18/5+/&'5%'*0%;'&1)+4%%/2)%h+&)*02%
 2))0%2-/&8)%2+&'+)71)2Y%(4%8&-K%
 8-==/*1+4%2))0%2)8/&1+4%'22)22=)*+%
 N- %

C'&=)&%1*+)&;1)N2%((((((((PeU[[%  !7&18/5+/&'5%+&)*02% %'8/+)g8.&-*18%2+&)22)2%
 2))0%2-/&8)%K'++)&*2g1*K/+%/2)%

%
!7&-BK.'&='812+2%h%
@&'0)&2%%%%%%%%%%%%%%%%%%%%%%%%%%%%Pe(U[%
%

 8&-K2%h%1*K/+%2/KK51)2%';'15'(5)%%-*%='&9)+%
 K&181*7%K'++)&*2g%2-/&81*7%'&)'2%
 2))0g7&'1*%,5-N2%
 2/KK54g0)='*0%+&)*02%

 
 

Household sample 
P'&+%-,%+.)%=)+.-0-5-74%/2)0%1*%+.)%###!%010%1*;-5;)%8-*0/8+1*7%A/'*+1+'+1;)%1*+)&;1)N2%'+%+.)%
.-/2).-50% 5);)5X% @.)% 01,,18/5+% 2)8/&1+4% 8-*+)Z+% K&);)*+)0% +)'=2% ,&-=% 2)5)8+1*7% .-/2).-502%
&'*0-=54X%%@.)%+)'=2%'KK&-'8.)0%5-8'5%8-/*8152%1*%)'8.%'&)'%'*0%&)A/)2+)0%1*+)&;1)N2%N1+.%'%
&)K&)2)*+'+1;)%2'=K51*7%-,%,'&=1*7%.-/2).-502%'8&-22%2-81-B)8-*-=18%7&-/K2X%%%%

D,%*-+)%12%+.'+%+.)%2'=K5)%)=(&'8)0%,'&=2%-,%;'&1)0%8/5+1;'+)0%5'*0%21E)2X%%>-N);)&Y%1+%010%*-+%
1*85/0)%='*4%.-/2).-502%+.'+% B %
,-8/2%7&-/K2%2/77)2+)0%+.12%&'*7)2%,&-=%TWaBcWa%-,%>>Y%0)K)*01*7%-*%+.)%8-==/*1+4IX%%H-&%

54%012K5'8)0%.-/2).-50%,-/*0%1*%+.)%
'&)'2%2'=K5)0X%%%

%
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56&7"()3YH((PT(!1'46(QOOR(26%#7"(.M6'6.$"'42$4.2\(!!!-()*+,(QP(eU[[R(

Z"6$C'"( W"2.'4#$4/0( f((!6%#7"(

51#"(/8(OO( !0/5+%.)'0)0%
<&'*0K'&)*+%.)'0)0%

((((((((((((D[3V(
(((((((((((((+*3Y(

(!"N(/8(OO(M"6B( J'5)%
C)='5)%

(((((((((((([U3)(
((((((((((((((V3D(

-'"6(.C7$4J6$"B( kf%V%.'%
lVXUXB%%T%.'%
lTXUB%W%.'%
l%W%.'%

((((((((((((+[3U(
(((((((((((()V3S(
(((((((((((()V3,(

(()S3,(

(

(

I,+$"M1&,%$""
#1+)2%N)&)%8.-2)*%2-%'2%+-%51*9%+.)%'22)22=)*+%+-%'8+1-*Y%'*0%.)*8)%85-2)54%,-55-N)0%K'&+*)&%
K&1-&1+1)2X%%!001+1-*'554Y%21+)2%N)&)%8.-2)*%+-%)*8-=K'22%'%&'*7)%-,%&)71-*'5%'7&-B)8-5-71)2%'2%
N)55% '2% +-% '0.)&)% +-% 2',)+4% 8-*8)&*2X% % H-+)% +.'+% +.)% 7)*)&'5% &)71-*% .'2% ())*% '*% '&)'% -,%
1=K-&+'*+%'7&18/5+/&'5%K&-0/8+1-*%1*%HM%#4&1'X%?*%+)&=2%-,%2))0%2)8/&1+4%-KK-&+/*1+1)2Y%1+%12%'52-%
012+1*8+1;)% ,-&% +N-% &)'2-*2]% % !5)KK-% 81+4% .-2+)0% @.)% 1*+)&*'+1-*'5% ")*+)&% ,-&% !7&18/5+/&'5%
:)2)'&8.%1*%+.)%$&4%!&)'2%F?"!:$!^%NNNX18'&0'X-&7I%'%9)4%&)2)'&8.%8)*+)&%)2K)81'554%,-&%+.)%
7)&=K5'2=% F;'&1)+4I% 0);)5-K=)*+% -,% +.)% 2)=1*'5% 8&-K2% N.)'+Y% ('&5)4Y% 5)*+15Y% 8.189K)'% '*0%
,-&'7)%5)7/=)2I^%'*0%+.)%&)71-*2%*-&+.%'*0%N)2+%-,%!5)KK-%.-2+)0%2);)&'5%1=K-&+'*+%,-&='5%
2)8+-&%2))0%=/5+1K518'+1-*%8)*+)&2X% %C17/&)%TXV% 1*018'+)2% +.)%7)*)&'5% 5-8'+1-*%-,%21+)2X% %J-&)%
1*,-&='+1-*%-*%+.)%21+)2%'22)22)0%'KK)'&2%1*%".'K+)&%???X%
%
(

Z4GC'"()3+3(((]"/G'6#M4.(7/.6$4/0(/8(P/'$M"'0(!!!-(^/0"2\(!"#$"%&"'()*+,((

 

 
 
 
  

H-&+.%-,%!5)KK-%%%%%%%%%%%%%%%%%%%%M)2+%-,%!5)KK-Y%%%%%%%%%%%%%%%%#-/+.%!5)KK-gO'2+%?051( 
M)2+%?051(Y%#-/+.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%?051(g*-&+.%>'=' 
! 

http://www.icarda.org/
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III.  OVERVIEW OF AGRICULTURE + THE STRESS CONTEXT 
 
@.)%#))0%#42+)=%#)8/&1+4%!22)22=)*+%1*%HM%#4&1'%N'2%8'&&1)0%-/+%1*%'%;-5'+15)Y%&'K1054B8.'*71*7%
)*;1&-*=)*+X%D;)&%+.)%5'2+%,1;)%4)'&2Y%8-*+1*/'554%2.1,+1*7%K-51+18'5Y%)8-*-=18%'*0%2-81'5%04*'=182%
.';)%&)2/5+)0%1*%/*2+'(5)%51;)51.--02Y%8-55'K2)%-,%2+&/8+/&)2%'*0%242+)=2Y%'*0%/5+1='+)54%
+&'*2,-&='+1-*%-,%'55%'2K)8+2%-,%51,)Y%1*85/01*7%'7&18/5+/&)%1*%HM%#4&1'X%
%
#1*8)%+.)%2+'&+%-,%.-2+151+1)2%1*%J'&8.%TUVVY%K&-+&'8+)0%'*0%)28'5'+1*7%;1-5)*8)%1*%#4&1'%.'2%8&)'+)0%'%
01&)%./='*1+'&1'*%21+/'+1-*X%!88-&01*7%+-%GH%D">!Y%-;)&%TWUYUUU%K)-K5)%1*%#4&1'%.';)%())*%9155)0^%
-;)&%-*)%=1551-*%1*_/&)0^%[XT%=1551-*%K)-K5)%.';)%,5)0%+.)%8-/*+&4^%'*0%\XW%=1551-*%'&)%1*+)&*'554%
012K5'8)0%FD">!Y%'2%-,%#)K+%TUVWY%.++K]ggNNNX/*-8.'X-&7g24&1'IX%%
(
?*%'001+1-*%+-%+.)%5-22%-,%./='*%51,)Y%'1&2+&19)2%'*0%('&&)5%(-=(2%.';)%0)2+&-4)0%1*,&'2+&/8+/&)%
+.&-/7.-/+%HM%#4&1'X%?&&17'+1-*%242+)=2%.';)%())*%0'='7)0X%$'='7)0%-&%1*2)8/&)%&-'02%&)2+&18+%
=-(151+4%'*0%8/+%-,,%'88)22%+-%='&9)+2X%?*%2-=)%8'2)2Y%'1&2+&19)2%.';)%01&)8+54%+'&7)+)0%='&9)+2%
='91*7%1+%/*2',)%,-&%K)-K5)%+-%8-*7&)7'+)%1*%5'&7)%7&-/K2X%H);)&+.)5)22Y%N.15)%2-=)%='&9)+2%.';)%
0122-5;)0%-+.)&%'&)%)=)&71*7%'*0%'0'K+1*7%+-%+.)%8-*+)Z+X%%
%
?*%+.12%8.'K+)&%N)%71;)%'%(&1),%-;)&;1)N%-,%'7&18/5+/&'5%('2182%(),-&)%+.)%8&1212%'*0%+.)*%2)5)8+1;)54%
,-8/2%-*%2-=)%-,%+.)%+&)*02%+.'+%.';)%())*%2.'K1*7%K&-0/8+1-*%'*0%-/+K/+%='&9)+2%21*8)%TUVVX%%C-&%
+.)%'7&18/5+/&'5%('2182Y%N)%2)5)8+1;)54%,-8/2%-*%+.)%*'+1-*'5%28'5)%-&%*-&+.N)2+%&)71-*Y%0)K)*01*7%-*%
N.)&)%1*,-&='+1-*%12%';'15'(5)X%%%H-+)%+.'+%<-#%K&-0/8+1-*%2+'+12+182%0-%*-+%)Z12+%,-&%-/&%2K)81,18%'&)'%
-,%'22)22=)*+Y%#4&1'%*-&+.N)2+X%%!+%+.)%+1=)%-,%+.)%###!Y%+.12%'&)'%N'2%*-+%/*0)&%#4&1'*%7-;)&*=)*+%
8-*+&-5X%%:'+.)&Y%1+%N'2%1*%+.)%E-*)%/*0)&%8-*+&-5%-,%;'&1-/2%-KK-21+1-*%7&-/K2X%%%
%
 
Agricultural Overview   
 
G*+,&(*3"I2''*4:"
@.)%#4&1'*%!&'(%:)K/(518Y%K-K/5'+1-*%TTXW%=1551-*Y%8-;)&2%'%5'*0%'&)'%-,%V`XW%=1551-*%.)8+'&)2%F.'I%-,%
N.18.%WXd%=1551-*%.'%'&)%'&'(5)X%%6),-&)%TUVVY%'7&18/5+/&)%8-*+&1(/+)0%V`a%+-%+.)%<&-22%$-=)2+18%
P&-0/8+%F<$PI%'*0%K&-;10)0%)=K5-4=)*+% %,-&8)X%%:/&'5%'&)'2%'&)%.-=)%
+-%[\a%-,%+.)%K-K/5'+1-*Y%-,%N.18.%'(-/+%`Ua%'&)%2/2+'1*)0%(4%'7&18/5+/&)B&)5'+)0%'8+1;1+1)2%
FC!D#@!@Y%TUVWIX%

@.)%K&1*81K5)%8&-K%7&-N*%1*%#4&1'%12%N.)'+Y%N.18.%8-;)&2%[ba%-,%+.)%8&-KK)0%'&)'%'*0%12%7&-N*%1*%
(-+.%&'1*,)0%'*0%1&&17'+)0%'&)'2X%%6-+.%(&)'0%'*0%0/&/=%+4K)2%'&)%7&-N*%'*0%'5=-2+%'55%12%/2)0%,-&%
./='*%8-*2/=K+1-*X%%6'&5)4Y%8-;)&1*7%b`a%-,%+.)%8&-KK)0%'&)'Y%12%+.)%2)8-*0%=-2+%1=K-&+'*+%8&-K%
'*0%12%K&1='&154%7&-N*%,-&%'*1='5%,))0%/*0)&%&'1*,)0%8-*01+1-*2X%%6-+.%8&-K2%F'88-/*+1*7%+-7)+.)&%,-&%
[gW%-,%+.)%8&-K5'*0I%.';)%())*%.17.54%2/KK-&+)0%(4%+.)%7-;)&*=)*+%+.&-/7.%2/(2101)2%-*%2))0Y%
,)&+151E)&Y%K)2+1810)2%'*0%7/'&'*+))0%K/&8.'2)X%%"-++-*Y%2/7'&%())+%'*0%='1E)%N)&)%K&);1-/254%FK&)B%
TUVVI%)*8-/&'7)0%(4%+.)%<-#%+.&-/7.%2/(2101)2%'*0%+.)%K&-;121-*%-,%8)&+1,1)0%2))0X%%!55%+.&))%'&)%
7&-N*%-*%1&&17'+)0%5'*0%'*0%,'&=2%-,%lVU%.'%'&)%5)7'554%-(517)0%+-%0);-+)%'+%5)'2+%Ta%-,%+.)1&%5'*0%+-%
+.)2)%8&-K2X%%i)7/=)2%'&)%K&1='&154%7&-N*%-*%&'1*,)0%5'*0%N1+.%*-%7-;)&*=)*+%2/KK-&+%,-&%1*K/+2X%%
P-+'+-)2Y%+.)%-+.)&%='_-&%8'2.%8&-KY%12%7&-N*%2-5)54%-*%1&&17'+)0%5'*0%'*0%'7'1*%2))0%N'2%K&-0/8)0%
(4%+.)%7-;)&*=)*+%FC!D#@!@%TUVWIX%%

%

C17/&)%bXVX%P&1*81K'5%"&-K2%7&-N*%1*%#4&1'B%*'+1-*N10)X%FD,,181'5%)2+1='+)2%8X%TUVVI%

http://www.unocha.org/syria
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%
#-/&8)]%C!DgMCP%TUVW%
%

@.)&)%'&)%+N-%='1*%8&-KK1*7%2)'2-*2%1*%#4&1']%+.)%N1*+)&%2)'2-*%,&-=%H-;)=()&%/*+15%m/*)%12%
K&1='&154%&'1*,)0%'*0%0-=1*'+)2%K&-0/8+1-*Y%N1+.%+.)%8)&)'52%'*0%5)7/=)2%()1*7%+.)%K&1='&4%8&-K2X%%
!%*/=()&%-,%8&-K2%'&)%2-N*%)'&54%1*%+.)%2K&1*7%N.)*%+.)%K&1*81K5)%&'1*2%'&)%5)22)*1*7%'*0%
+)=K)&'+/&)2%&121*7Y%K&1='&154%8-++-*%'*0%K-+'+-%/*0)&%1&&17'+1-*^%'*0%8/=1*Y%(5'89%2))0%'*0%
8-&1'*0)&%/*0)&%&'1*,)0%8-*01+1-*2X%%#/==)&%8&-KK1*7Y%,-55-N1*7%.'&;)2+%-,%+.)%N1*+)&%8&-KY%12%
)*+1&)54%1&&17'+)0%'*0%0);-+)0%+-%;'&1-/2%;)7)+'(5)2Y%8-++-*%'*0%='1E)X%%C17/&)%bXV%29)+8.)2%+.12%8&-K%
8'5)*0'&%,-&%N.'+%/2)0%+-%+.)%='_-&%8&-K2%7&-N*%*'+1-*'554X%

Z4GC'"(U3(H((9'/#(.67"0B6'(8/'(#'40.4#67(.'/#2(((((

 
#-/&8)]%C!DgMCP^%-+.)&%2-/&8)2%

"

"

!"#$

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

)%*+,%(
-#.%+(
/"+012#$
3$4$54#$.

!&(-./"#$(
/6%%6.
789$'54##%
/8:+.5
&($015;##<
/6'+$.<#'
=6%$%65>+:26'%#<?
=6%$%65>(60$(?

/6.%+.68;508(%+@$%+6.5%65;822()5A$0%6'+#;

0+' 1+* 2%$ 3/4 5#6 7%/8%9 :&" 1$" :&;0&< 0+<
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L54&D$%&3&5,%*3"Q&($0"*()"+1$"*4$*0"&6"*00$00'$(+"
@.)%5'*0%='22%-,%#4&1'%12%01;10)0%1*+-%,1;)%'7&-B)8-5-718'5%E-*)2%F!O3IY%N.18.%'&)%K&1='&154%
8.'&'8+)&1E)0%(4%&'1*,'55X%%%C17/&)%bXb%'h(%2.-N2%+.)%K&1*81K5)%E-*)2%'*0%8&-K2%7&-N*%*'+1-*N10)X%%

J/8.%-,%+.)%*'+1-*'5%8&-KK)0%5'*0%51)2%N1+.1*%+.)%51=1+2%-,%+.12%TUVW%###!]%%1*%+.)%!5)KK-Y%?051(%'*0%
H-&+.%>'='%<-;)&*-&'+)2X%%@.12%'&)'%-,%+.)%*-&+.N)2+%.'2%())*%8.'&'8+)&1E)0%'2%-*)%-,%+.)%
(&)'0('29)+2%-,%'7&18/5+/&)%1*%#4&1'X%%%

@.)%<-;)&*-&'+)2%-,%!5%>'2'9'.Y%!5%:'AA'.%'*0%$)1&%)EB3-&%'&)%+.)%&)='1*1*7%K&1*81K5)%8&-KK1*7%
&)71-*2Y%N.)&)%+.)%8)&)'52Y%N.)'+%'*0%('&5)4Y%K&)B0-=1*'+)X%!+%+.)%+1=)%-,%N&1+1*7Y%+.)2)%E-*)2%
&)='1*%5'&7)54%1*%?#?#%'&)'2X%
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NW Syria: Major Stresses Affecting Agriculture post-2011   
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1=K-&+)0Y%=-2+54%,&-=%
6)571/=%'*0%H)+.)&5'*02%%

TM"6$(2""B2((% V%97%% VW%#SP%% V`%#SP%% TUa%%

I74J"($'""2(% V%+&))%% WU%#SP%% VUU%#SP%% VUUa%%

9/$$/0(2""B2(% V%97%% [U%#SP%% \U%#SP%% WUa%%
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56&7"(U3UH( 9M60G"2(40(2/C'.40G(/8(#"2$4.4B"2(60B(8"'$474^"'()*++($/()*+,\(40(PT(!1'46(

.(<2+" I&24%$"@$6&4$"M4,0,0" I&24%$"9U-B" M&''$(+0"

L"(+/$/0"(% ?=K-&+)0%(4%8-=K'*1)2%
N-&91*7%N1+.%<-#%
%
J-2+54%O/&-K)'*Y%)X7X%
6'4)&Y%#4*7)*+'Y%6!#C%
%
D&%5-8'5Y%&)2K)8+)0%
8-=K'*1)2Y%2/8.%'2%
$)(('*).%
!7&-%()2+%
!5%@'*=1).%
!5%J)A0'01%
O7*''%
%

@&'0)&2%1=K-&+%%,&))54%,&-=%
".1*'%h@/&9)4%

F*-%8-*+&-5I%

!52-Y%+.)&)%'&)%2-=)%
K)2+1810)2%+&'0)0%+.'+%
&)='1*)0%,&-=%K&);1-/2%%
8)&+1,1)0%'*0%8-*+&-55)0%
K)2+1810)2%%2/KK51)&2BB%%(/+%
+.)2)%7)*)&'554%.';)%-50%
='*/,'8+/&1*7%0'+)2%

@/#$"%+1"%$'/(/(=%+1"%7&'3"'%
1/3("-7%1&(%,""#%3&;/#.%1/(%
0"$/(/)#%&,)9+%+1"%;/#0%)7%
2"(+/$/0"%*1/$1%1"%*&#+(%+)%9("5%%
C1/(%3/.1+%,"%,&("0%)#%1/(%+'9(+%
/#%&#:%2&'+/$9-&'%$)32&#:%)'%+1"%
&.')<%0"&-"'(=%)'%&$$)'0/#.%+)%
1/(%-&(+%"82"'/3"#+%&#0%
"82"'/"#$"=%&#0%()3"+/3"(%
0"2"#0/#.%)#%&#)+1"'%(9$$"((79-%

&04/$"5%

B"'+/-/M"'% P&-0/8)0%1*+)&*'554B%
F>-5=2I%7-; +%='*/,'8+/&)%
'*0%8-*+&-5%,-&%+.)%=1*)&'5%
,)&+151E)&2%%

?=K-&+)0%,&-=%01,,)&)*+%
8-/*+&1)2%(4%+.)%<-#%-&%(17%
+&'01*7%8-=K'*1)2X%@.)2)%
1*85/0)0%2-=)%=1*)&'5%
,)&+151E)&2%'*0%2-5/(5)%'*0%
,-51'&%,)&+151E)&2X%%%

@&'0)&2%(&1*7%,&-=%G9&'1*)h%
:/221'%

F2-=)%,&-=%m-&0'*%Y%#'/01%
!&'(1'I%

H-%8-*+&-5%

C&-=%+/&9)4%'*0%8.1*'Y%

2-=)%1=K-&+1*7%8-=K'*1)2X%

67+"'%+1"%$'/(/(%+1"%3)(+%
/32)'+&#+%2'),-"3%7)'%+1"%
7&'3"'%/(%#)+%+1"%&4&/-&,/-/+:%)7%
+1"("%/#29+(=%,9+%+1"%&$$"((%&#0%
+1"%1/.1%N@O%$)(+5%

(

M&33*<0$"&6"=$:"&2+<2+"'*4=$+0"
@.)%8-55'K2)%-,%9)4%-/+K/+%='&9)+2%.'2%'52-%-88/&&)0%,-&%+.&))%='_-&%8-==-01+1)2X%P&-8)221*7%
K5'*+2%,-&%8-++-*%F71**1*7%,'8+-&4I%'*0%2/7'&%())+%F2/7'&%,'8+-&4I%*-%5-*7)&%,/*8+1-*Y%'*0%,'&=)&2%1*%
+.)%*-&+.N)2+%'&)'%.';)%;1&+/'554%2+-KK)0%K&-0/81*7%+.)2)%+N-%8&-K2%'55%+-7)+.)&X%?*%K'&'55)5Y%N.)'+%
K&-0/8+1-*%.'2%0)851*)0%'2%<-#%K/&8.'2)%-,%.'&;)2+%12%*-%5-*7)&%7/'&'*+))0X%%H-+)%+.'+%K&1-&%+-%+.)%
8-*,518+Y%+.)%<-#%K/&8.'2)0%*)'&54%+.)%)*+1&)%N.)'+%.'&;)2+%'*0%2/(2)A/)*+54%='*'7)0%+.)%K&-8)22%
-,%+&'*2,-&=1*7%N.)'+%1*+-%8-*2/='(5)%7--02X%%
%
"/&&)*+54Y%2-=)%K&1;'+)%8-=K'*1)2%1*%+.)%H-&+.N)2+%(/4%+.)%.'&;)2+Y%=155%+.)%N.)'+Y%'*0%2)55%,5-/&%
+-%('9)&1)2X%>-N);)&Y%=1551*7%12%)ZK)*21;)%0/)%+-%+.)%8-2+2%-,%,/)5Y%+./2%1*8&)'21*7%+.)%8-2+%-,%,5-/&X%
"-=(1*)0Y%+.)%1*8&)'2)0%K&18)%-,%,5-/&Y%'(2)*8)%-,%K&)B8-*,518+%2/(2101)2%,-&%N.)'+%K&-0/8+2Y%'*0%
0)8&)'2)0%,'&=)&%1*8-=)%='9)%+.)%8-2+%-,%(&)'0% %'%2+'K5)%1*%#4&1'*%01)+% %;)&4%.'&0%,-&%.-/2).-502%
+-%',,-&0X%%
%
@.)2)%='&9)+%8-55'K2)2%0)K&1;)%,'&=)&2%-,%+.)1&%='_-&%8'2.B8&-K%-/+5)+2%'*0%.'2%&)2/5+)0%1*%2-=)%
8.'*7)2%1*%8&-KK1*7%K'++)&2X%%@'(5)%bX[%71;)2%+.)%<-#%*'+1-*'5%)2+1='+)2%-*%='_-&%8&-K%0)851*)2X%%
@.)2)%'&)%.'&0%+-%;)&1,4%1*%+.)%'(2)*8)%-,%<-#%=-*1+-&1*7%1*%+.)%H-&+.N)2+X%%FC17/&)2%'&)%K&-_)8+)0%
)2+1='+)2IX%

%

%

%
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56&7"(U3YH((9M60G"2(40(#'/BC.$4/0($'"0B2\()*++( ()*+YH(]/!("2$4%6$"2\(06$4/06771(
(

d'/BC.$4/0($'"0B( )*++( )*+Y( 9M60G"(

!&)'%K5'*+)0%F.'I% [YcdbYWc\% TYdd`Y[cW% XUSf(

M.)'+%'8&)'7)%F.'I% VYWddYVU`% VYTUUYUUU% X),f(

M.)'+%K&-0/8+1-*%F+I% bYU`bYU`T% VYdcUYUUU% XUVf(

6'&5)4%'8&)'7)%F.'I% VYWT\Y\Ud% VYVUUYUUU% X)Df(

6'&5)4%K&-0/8+1-*%F+I% \cdY`VU% b[UYUUU%% X,*f(

"-++-*%'8&)'7)%F.'I% VcTY[V[% \TYbbd% XVYf(

#))0%8-++-*%P&-0*%F+I% [cTY[`W% VWUYUUU% XVDf(

#/7'&%())+%'8&)'7)%F.'I% TcYWUT% VYWd`% X[Yf(

#/7'&%())+%K&-0*%F+I% VY[dbYUbV% \cYUUU% X[Vf(
%% % #-/&8)]%%<#"!:Y%TUV[%
(
@.)%,51K210)%-,%9)4%8-==-01+4%='&9)+%0)851*)%12%+.'+%,'&=)&2%1*%+.)%H-&+.N)2+%.';)%A/18954%2.1,+)0%
+-%-+.)&%8&-K2Y%)2K)81'554%8/=1*Y%8-&1'*0)&%'*0%(5'89%2))0X%%@.)2)%8&-K2%*))0%,)N%1*K/+2%'*0%+.)%
2))0%12%)'24%+-%-(+'1*X%%@.)%+.&))%8&-K2%'&)%'52-%8-*210)&)0%'2%=)0181*'5%-*)2%N.18.%=)'*2%+.'+%+.)4%
8'*%()%,&))54%)ZK-&+)0X%%

@.12%+&)*0%-,%8&-K%2/(2+1+/+1-*%12%,/&+.)&%)ZK5-&)0%1*%".'K+)&%Q?X%6-Z%W%)ZK5-&)2%+.)%)8-*-=18%&)+/&*2%
-,%K5'*+1*7%N.)'+%1*%TUVW ;)&2/2%+.)%=-&)%5/8&'+1;)%(5'89%2))0X%%

"

V4$*=)&7("&6"S&/$4('$(+W"#$0$*4%1"*()"*"#*(5$"&6"I$4/,%$0"
C1*'554Y%+.)%5-22%-,%9)4%2)&;18)2%.'2%())*%K'&+18/5'&54%N10)2K&)'0X%%J'*4%2)&;18)2%N)&)%='*'7)0%(4%
+.)%<-#%'*0%'55%2/8.%<-#%2)&;18)2%.';)%(&-9)*%0-N* '+%5)'2+%1*%+.)%HM%#4&1'%'&)'X%%@'(5)%bXW%
2/=='&1E)2%'%5'&7)%&'*7)%-,%2)&;18)2%'*0%.-N%+.)4%-K)&'+)0%1*%+.)%*-&+.N)2+%(),-&)%TUVV%'*0%
8/&&)*+54Y%1*%TUVWX%%#);)&'5%8.'*7)2%'&)%-,%K'&+18/5'&%*-+)X%

 @.)%+-+'5%(&)'90-N*%-,%+.)%&)2)'&8.%242+)=Y%N1+.%'55%N-&9%.';1*7%8)'2)0Y%.'2%&)2/5+)0%1*%*-%
*)N%;'&1)+1)2%()1*7%&)5)'2)0%,&-=%N1+.1*%+.)%'22)22=)*+%'&)'%'*0%*-%8-*2)&;'+1-*%'*0%
=/ %%

 @.)%-,,181'5%7-;)&*=)*+%2))0%=/5+1K518'+1-*%2)&;18)%.'2%8)'2)0%+-%-K)&'+)]%%+./2%*-%8)&+1,1)0%
2))0%-,%'*4%;'&1)+4%12%8/&&)*+54%';'15'(5)^%%%

 @.)&)%12%*-%5-*7)&%'%A/'&'*+1*)%2)&;18)%+-%)*2/&)%2))0%.)'5+.Y%*-&%'%2+'*0'&02%'/+.-&1+4%+-%
)*2/&)%+.)%K/&1+4%-,%1=K-&+2%2/8.%'2%,)&+151E)&Y%K)2+1810)2%)+8X%%%%

 OZ+)*21-*%2)&;18)2%*-%5-*7)&%)Z12+^%*-&%0-%,'&=)&B-&1)*+'+)0Y%2K)81'51E)0%2)&;18)2Y%2/8.%'2%
8&)01+%+.&-/7.%+.)%!7&18/5+/&'5%"--K)&'+1;)%6'*9^%

 ?&&17'+1-*%='1*+)*'*8)%'*0%K)2+%8-*+&-5%2)&;18)2%,-&%,1)50%8&-K2%'&)%*-N%*15^%

 >-/2).-502%'&)%.';1*7%+-%'0_/2+%&'K1054%+-%'%;)&4%/*,'=151'&%,&))B='&9)+%)*;1&-*=)*+X%

#);)&'5%217*1,18'*+%1*+)&*'+1-*'5%1*2+1+/+1-*2%.';)%&)5-8'+)0%+-%-+.)&%8-/*+&1)2Y%'001*7%+-%+.)%5-22%-,%
7-;)&*=)*+%1*2+1+/+1-*2X%%H-+'(5)%'=-*72+%+.)2)%12%+.)%?*+)&*'+1-*'5%")*+)&%,-&%!7&18/5+/&'5%
:)2)'&8.%1*%$&45'*0%!&)'2%F?"!:$!IY%N.18.%.'2%())*%'%='_-&%2-/&8)%-,%*)N%;'&1)+1)2%'*0%+)8.*18'5%
)ZK)&+12)X%%@.)%5-22%-,%+.)2)%8)*+)&2Y%)2K)81'554%?"!:$!%F,-&=)&54%('2)0%1*%!5)KK-IY%.'2%&)2/5+)0%1*%'%
*/85)/2%-,%.17.54B29155)0%)ZK)&+12)%N.18.%N'2%8-*2+'*+54%1*+)&'8+1*7%N1+.%+.)%5-8'5%8-==/*1+1)2X%%D*%
+.)%K5/2%210)Y%='*4%-,%+.)%,-&=)&%?"!:$!%*'+1-*'5%2+',,%'&)%2+155%&)210)*+%1*%+.)%'22)22=)*+%'&)'%'*0%
8'*%2)&;)%'2%'%&)2)&;-1&%-,%9*-N5)07)X%  
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56&7"(U3,H((9O-P]:!(=P(!:@>=9:(!:95I@(40(PT(!1'463(()*++X( R(

 
!:@>=9:( ]/J"'0%"0$(&"8/'"(40(

622"22%"0$(^/0"(
]/J"'0%"0$(-8$"'(40(2"'J4."(
^/0"(

TM"'"(.C''"0$71(6J6476&7"(40(622"22%"0$(
^/0"\(P/'$MK"2$(

!7&18/5+/&'5%6!HL#% 8&)01+% BB%%*-%('*9% H-*)Y%*-+%);)*%+&'0)&2%F,)N%+&'0)&2%/21*7%
G#$I%

#-15%+)2+1*7%2)&;18)2g'*'542)2% P'10%5'(%2)&;18)2%(/+%5-N%K&18)2% BB%*-+.1*7% H-*)Y%*-%2-15%5'(%'*4=-&)X%
i'(2%)Z12+%1*%?05)(%81+4%(/+%*-%='+)&1'52%%

#+-&'7)%,-&%N.)'+% <-;X%215-2% %*-+.1*7%% @.)&)%'&)%2-=)%215-2%1*%+.)%E-*)%(/+%*-+%/2)0%
()8'/2)%-,%'1&2+&19)2Y%'52-%+.)%2)8/&)%'&)'2%
8.'*7)%F2-,+%(-&0)&%'=-*7%01,,)&)*+%'&=)0%
7&-/K2IX%%H-+)%+.'+%+.)%<)*)&'5%#))0%
!22-81'+1-*%K15)2%-/+210)Y%2-=)+1=)2%1*%('72%%

#))0%A/'&'*+1*)%,'8151+1)2%
F'1&K-&+Y%(-&0)&%7'+)2I%

<-;X%8)*+)&2% H-*)% H-+.1*7%%

R/'51+4%+)2+%,-&%1=K-&+)0%1*K/+2%
XI%

J!!:%% *-*)% H-*)%%

R/'51+4%+)2+%,-&%1*%8-/*+&4%2))0%% <D#J%010%,-&%1+2%-N*%2))0%% #J$%2))0%A/'51+4%+)2+2%,-&%
+.)%2))0%1+%K&-0/8)2%-&%7)+2%
,&-=%,'&=)&2%%

@&'0)&2%2-=)+1=)2%0-%7)&=1*'+1-*%+)2+2%

:'+%'++'89%% J-!!:%F)Z+)*21-*%-,,18)2I% #J$%012+&1(/+)0%&-0)*+1810)%
,-&%,&))%+-%'*4%,'&=)&%TUVW%

:-0)*+1810)%!;'15'(5)%'+%!7BP.'&=%%

P5'*+%012)'2)%-/+(&)'9%% % #J$%8-*+&-55)0%+.)%4)55-N%
&/2+%

P)2+1810)%!;'15'(5)%'+%!7BP.'&=%

?&&17'+1-*%242+)=%';'15'(151+4%'*0%
='1*+)*'*8)%%

P&-_)8+%-,%8-*;)&+1*7%+-%0&1K%
1&&17'+)0%242+)=% %VU%4)'&%
8&)01+%+-%8-*+&'8+)0%,'&=)&2%%
B$17%'*0%(/150%1&&17'+1-*%
8.'**)52%)'2+%-,%!5)KK-%%
BJ'1*+)*'*8)%+-%1&&17'+1-*%
8.'**)52%

H-+.1*7%%  $&1K%?&&17'+1-*%242+)=%!;'15'(5)%'+%!7B
P.'&=%'*0%2-=)%,'8+-&1)2%F.17.%K&18)I%

 H<D%012+&1(/+)0%0&1K%1&&17'+1-*%*)+N-&9%1*%
K&-_)8+%

!7%)Z+)*21-*%'0;18)%% 617%7-; +%2)&;18)%(),-&)%);)*%1*%
2='55%;155'7)2%F(/+%8-*+&-551*7%
=-&)%+.'*%2.'&1*7%1*,-I%%

H-*)% 6),-&)%'*0%*-NY%='1*%2-/&8)%-,%+)8.%1*,-%,&-=%
'7&-BK.'&='812+2%%
%

#/KK54%-,%*)N%;'&1)+1)2%% C&-=%<"#!:%'*0%?"!:$!%'*0%
!"#!$%%

*-+.1*7% *-+.1*7%
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I+4$00"I2''*4:D"""K*4',(5"M&''2(,+,$0"<&,(+"&6"/,$7"/08"IIIL"J$*'"
"
6-Z%V%24*+.)2)2%+.12%512+%-,%,-&=10'(5)%8-*2+&'1*+2%'2%&)K-&+)0%(4%,'&=1*7%8-==/*1+1)2%+.&-/7.%'%2)&1)2%
-,%,-8/2%7&-/K%1*+)&;1)N2%FVT%01,,)&)*+%8-==/*1+1)2IX%%%@.)%8&1212B1*0/8)0%8-*2+&'1*+2%'&)%,)5+%N10)54%'*0%
+-/8.%,'&=)&2% 1*%2K)81,18Y%K'5K'(5)%N'42X% %@.)%TUV[BVW%'7&18/5+/&'5%2)'2-*%N'2%&)K-&+)0%(4%*-&+.N)2+%
,'&=)&2%'2%'%;)&4%7--0%-*)%F2))%'52-%".'K+)&%Q?Y%@'(5)%WXWIX%%6/+%,'&=)&2%'&)%2+&)22)0%-*%='*4%,&-*+2X%%
 
E/N(+3((TM6$($M"(!1'460(86'%"'(42(86.40GX((-G'4.C7$C'67(9/02$'640$2(!"#$()*+,X($M"(9/%%C04$1(J4"K(
(
i'2+%N1*+)&%2)'2-*%TUV[BVW%N'2%'%;)&4% %
%

VX H-%-*)%(/41*7%.'&;)2+%F1X)X%0&-K%1*%N.)'+%-/+K/+%='&9)+2XI%
TX $&-K%1*%N.)'+%K&18)2%'+%.'&;)2+%%
bX >17.%8-2+%-,%'7&18/5+/&'5%1*K/+2%F('72Y%=-2+%1*K/+2XI%
[X i-N%A/'51+4%-,%1*K/+2%F*-%5-*7)&%A/'51+4%8-*+&-55)0%1*+)&*'554I%

'X %% %
WX H-*B';'15'(151+4%-,%1*K/+2B%519)%,)&+151E)&%
\X >17.%8-2+%-,%,/)52%%F',,)8+1*7%1&&17'+1-*Y%+&'*2K-&+Y%'55%)5)8+&181+4I%
cX !(2)*8)%-,%!7&18/5+/&'5%5-'*2%
`X >17.%8-2+%-,%.'&;)2+%)A/1K=)*+B%F=)8.'*18'5%.'&;)2+)&g('72I%
dX >17.%8-2+%-,%5'(-&%,-&%N))01*7%(4%.'*0%
VUX "/&&)*84%)Z8.'*7)B%.';)%+-%(/4%1*K/+2%'+%G#$%)A/1;'5)*+% %(/+%2)55%1*%#SP%
VVX H-%'7&18/5+/&'5%)Z+)*21-*%
VTX H-%2+-&'7)%&--=%1*%.-=) '*0%(&)'90-N*%-,%8)*+&'51E)0%7-;)&*=)*+%2+-&'7)%
VbX i'89%-,%8)&+1,1)0%2))0B%,-&%2)5)8+%8&-K2%%F2-=)%1&&17'+)0%N.)'+gK-+'+-I%
V[X #)8/&1+4%1*2+'(151+4B%N.18.%',,)8+2%+&'*2K-&+%'*0%=-;)=)*+%

 
 
%
6-Z%TY% +&'1*+2%'*0%-KK-&+/*1+1)2%1*%
+.)%*-&+.N)2+ 22)2%'&)%21=15'&Y%N1+.%
+.12% 2)8-*0% 2)+% '001+1-*'554% 71;1*7% &)71-*'5% -;)&;1)N2 '*0% 2/77)2+1*7% 2-=)% K-221(5)% K-21+1;)%
0);)5-K=)*+2X%%
 
 
 
 
 
 
 
 
 
 
 
 



    26 
  

E/N()3((TM6$($M"(!1'460(86'%"'(42(86.40GX(-G'4.C7$C'67(9/02$'640$2(!"#$()*+,X($M"(!!!-($"6%(2C%%6'1(
(

 6&)'90-N*%-,%<D#J%'*0%*-%7/'&'*+))0%-/+K/+%='&9)+2%%
 OZ8.'*7)%&'+)%(17%8.'*7)%,&-=%WU%+-%bUU%+-%0-55'&%
 "'2.%8&-K2%F8-++-*Y%2/7'&%())+I%*-%,'8+-&1)2^%8-++-*%2-50%+-%+/&9)4Y%2/7'&%())+2%*-+%K&-0/8)0%%%
 P&18)%-,%'7&18/5+/&'5%1*K/+2%1*8&)'2)0%%
 H-%2/KK54%-,%*)N%;'&1)+1)2% %&)2)'&8.%242+)=%(&)'92%0-N*%
 >17.%K&18)%-,%,/)5%'*0%A/'51+4%.'2%0)851*)0Y%*-N%K&-0/8)0%1*%#4&1'%1*,-&='554%*-%7-; +%8-*+&-5%
 6&)'90-N*%-,%2))0%'*0%7&'1*%2+-&'7)%,'8151+1)2%%
 R/'51+4%-,%'7&18/5+/&)%1*K/+2%0)851*)0Y%)2KX%;)7)+'(5)%2))02%8.'*7)0%,&-=%O/&-K)%g%G#!%*-N%

@/&9)4%'*0%".1*'%
 R/'51+4%-,%,)&+151E)&%'*0%K)2+1810)2%0)851*)0%()8'/2)%/2)0%+-%()%#4&1'*%,'8+-&4%*-%5-*7)&%#4&1'*%
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http://www.qatar-tribune.com/viewnews.aspx?d=20150524&cat=nation4&pge=2
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IV. SEED SYSTEMS IN NW SYRIA:  BRIEF OVERVIEW 
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Formal Plant Breeding for Syria: the Agricultural Research System 
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P-+'+-%12%'*%1=K-&+'*+%8'2.%8&-K%1*%#4&1'%'*0%=/8.%-,%+.)%2))0%FK5'*+1*7%+/()&2I%.'2%())*%&-/+1*)54%
1=K-&+)0]%'*%)2+1='+)0%VWYUUUBTUYUUU%+-*2%F@I%4)'&54%.'2%8-=)%,&-=%@.)%H)+.)&5'*02Y%<)&='*4%'*0%
$)*='&9X%%
%
@.)%#4&1'*%7-;)&*=)*+%5'/*8.)0%'%K-+'+-%K&-_)8+%1*%TUUU%2-%'2%+-%0);)5-K%*'+1-*'5%8'K'81+4%+-%
K&-0/8)%2/8.%2))0X%%64%TUVTY%<D#J%.'0%cUU%*)+%.-/2)2%N1+.%TUUU%J@%-,%2/K)&%)51+)%K-+'+-)2%
K&-0/8)0X%%@.)&)%N)&)%K5'*2%,-&%8-*210)&'(5)%)ZK'*21-*Y%,-&%VUUU%*)+%.-/2)2%1*%TUV[BVW%'*0%'1=1*7%
+-%'*0%.'5+1*7%-,%'55%1=K-&+2%(4%TUV\X%%%
%
>-N);)&Y%K-+'+-%(&))01*7%.'2%*-N%2+-KK)0%8-=K5)+)54X%%P-+'+-%)51+)%2))0%K&-0/8+1-*%.'2%'52-%
2+-KK)0%8-=K5)+)54X%%%:)2)'&8.%1*,&'2+&/8+/&)Y%2/8.%'2%75'22%.-/2)2%.'2%5'&7)54%())*%0)2+&-4)0X%
%
FN20&+"P%%C1"'"%/(%()3"%/#/+/&-%(922)'+%7)'%2)+&+)%(""0%2')09$+/)#%'"1&,/-/+&+/)#%&(%)7%QRSI=%/#%+1"%
#)'+1*"(+ 7')3%&%T9')2"&#%0)#)'A5%
 

   
 
---%%B"2$'/1"B(G7622(M/C2"2%  
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The Formal Seed Sector: Government Office of Seed Multiplication 
@.)&)%12%*-%)ZK5181+%2))0%&)7/5'+-&4%,&'=)N-&9%,-&%+.)%,-&='5%2))0%2)8+-&^%(/+%7)*)&'5%7/10)51*)2%'&)%
K&-;10)0%(4%+.)%J-!!:%'*0%2/KK-&+)0%(4%+.)%H'+1-*'5%#))0%!8+Y%N.18.%.'2%&)7/5'+1-*2%,-&%;'&1)+4%
&)5)'2)Y%K5'*+%;'&1)+4%K&-+)8+1-*%'*0%2))0%8)&+1,18'+1-*X%%@.)%,-&='5%2))0%2)8+-&%,'552%/*0)&%+.)%
&)2K-*21(151+4%-,%'%K'&'2+'+'5%'7)*84Y%+.)%<)*)&'5%D&7'*1E'+1-*%,-&%#))0%J/5+1K518'+1-*%F<D#JIX%%#))0%
1=K-&+2%'*0%)ZK-&+2%'&)%&)7/5'+)0%(4%+.)%P5'*+%R/'&'*+1*)%D,,18)%/*0)&%J-!!:X%%

@.)%,-&='5%2))0%2)8+-&%N'2%8&)'+)0%,-55-N1*7%+.)%)2+'(512.=)*+%-,%+.)%$#!:X%%?+%12%.17.54%8)*+&'51E)0%'*0%
2/(2101E)0%(4%+.)%7-;)&*=)*+X%%<D#J%N'2%)2+'(512.)0%/*0)&%i'N%H-X%VdU%-,%VdcU%'*0%()8-=)%,/554%
-K)&'+1-*'5%1*%VdcWX%%?*%'001+1-*%+-%2))0%=/5+1K518'+1-*%2"'%("Y%<D#J%12%&)2K-*21(5)%,-&%K5'**1*7Y%2))0%
='&9)+1*7Y%2))0%A/'51+4%8-*+&-5Y%+122/)%8/5+/&)%'*0%0'+'%8-55)8+1-*X%%<D#J%12%&)2K-*21(5)%,-&%+.)%2/KK54%
-,%2))0%-,%+.)%='_-&%8&-K2%*-+)0%'(-;)%K5/2%K5'*+1*7%='+)&1'5%-,%2N))+%K-+'+-Y%0'+)%K'5=%'*0%('*'*'X%

@.)%K&1*81K5)%&)2K-*21(151+1)2%-,%<D#J%'&)%+-]%
 

2+'+)%,'&=2^%%
 O2+'(512.%2))0%K&-8)221*7%'*0%2+-&'7)%,'8151+1)2%'+%2+&'+)718%2))0%K&-0/8+1-*%21+)2X%%<D#J%.'0%VT%

2+-&'7)%/*1+2Y%+-+'5%8'K'81+4%bUUYUUU%+Y%K&1-&%+-%+.)%N'&Y%(/+%-*54%,-/&%&)='1*%-K)&'+1;)Y%.'5;1*7%
+-+'5%2+-&'7)%8'K'81+4X%%?*%'001+1-*Y%<D#J%.'0%+.&))%8-50%2+-&'7)%/*1+2%-,%N.18.%-*54%+.-2)%1*%
>-=2%'*0%$'='28/2%'&)%-K)&'+1*7X%%?*%+.)%'22)22=)*+%'&)'%+.)&)%N)&)%+N-%2+-&'7)%21+)2%'*0%VU%
2'5)2%-/+5)+2%F#))%C17%`%()5-NI^%

 J'&9)+%'*0%012+&1(/+)%2))0%+.&-/7.%+.)%!7&18/5+/&'5%"--K)&'+1;)%6'*9%F!"6I%-&%01&)8+54%+-%
,'&=)&2X%%P&)%8&1212Y%<D#J%.'0%\b%-/+5)+2%,-&%8'2.%2'5)2%'*0%+.)%!"6%VV[%-/+5)+2%,-&%8&)01+%2'5)2X%%

 P&-;10)%+&'1*1*7%-*%2))0%K&-0/8+1-*%'*0%'0;12-&4%2)&;18)%+-%,'&=)&2%+.&-/7.%0)=-*2+&'+1-*2X(

H-+)%+.'+%2);)&'5%1=K-&+'*+%2))0%=/5+1K518'+1-*%8)*+)&2%-,%+.)%<D#J%N)&)%5-8'+)0%1*%HM%#4&1'Y%'&-/*0%
!5)KK-Y%K&1-&%+-%+.)%8&1212X%%!2%-,%TUVWY%+.)2)%8)*+)&2%*-%5-*7)&%,/*8+1-*X%%
%

Z4GC'"(Y3)3((]I!?(!""B(2$/'6G"(60B(267"2(/C$7"$2(40(622"22%"0$('"G4/03(

 
#-/&8)]%###!%,1)50%+)'=2%
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R/$4*33"SRIN"0$$)"0%1$'$"""
@.)%'KK&-'8.%+-%2))0%K&-0/8+1-*%28.)=)%-,%<D#J%,-55-N2%85-2)54%+.'+%-,%+.)%DO"$]%%6&))0)&%2))0Y%
K&-0/8)0%(4%"<#!:Y%l%P&)B('218%2))0Y%K&-0/8)0%-*%<D#J%2+'+1-*2Y%l%6'218Y%")&+1,1)0%V%'*0%")&+1,1)0%TY%
K&-0/8)0%-*%<D#J%,'&=2%-&%(4%8-*+&'8+%,'&=)&2Y%N.18.%='4%()%2+'+)%,'&=2Y%8--K)&'+1;)2%-&%1*01;10/'5%
,'&=)&2X%%#/7'&%())+%2))0%12%1=K-&+)0%'*0%012+&1(/+)0%(4%<D#J%'*0%)51+)%K-+'+-%2))0%12%1=K-&+)0%,-&%+.)%
C)(&/'&4%K5'*+1*7%'*0%=/5+1K51)0%+-%K&-0/8)%"5'22%!%2))0%-*%8-*+&'8+%,-&%+.)%,-55-N1*7%#)K+)=()&%
K5'*+1*7X%%%

@.)%2.'&)%-,%+.)%'8&)'7)%2-N*%+-%8)&+1,1)0%2))0%,-&%)'8.%8&-K%1*%TUVV%12%2.-N*%1*%@'(5)%[XTX%%%?+%8'*%()%
%-,%N.)'+%'*0%8-++-*Y%2))0%N'2%';'15'(5)%,-&%-;)&%WUa%-,%

+.)%8&-KK)0%'&)'^%-&%+-+'5%&)K5'8)=)*+%);)&4%2)8-*0%4)'&X%%6'&5)4Y%N.)&)%,'&=)&2%2+&-*754%K&),)&%+.)%
5-8'5%;'&1)+1)2%12%+.)%='_-&%)Z8)K+1-*]%-*54%VUa%-,%2))0%N'2%K&-_)8+)0%+-%8-=)%,&-=%+.12%,-&='5%2))0%
242+)=X%

( ( 56&7"(Y3)H((!""B(2C##71(24$C6$4/0($M'/CGM(]I!?\()*++(
(

9'/#(
f($/$67(2""B(
'"`C4'"%"0$(

P/(/8(J6'4"$4"2(40(
%C7$4#74.6$4/0(

6&)'0%N.)'+% WUa% %%%%%%%%%%%%%%VU%
$/&/=%N.)'+% WUa% c%
6'&5)4% VUa% %%%%%%%%%%%%%%%VU%
"-++-*% %%%%%%%%%%%%%%%%VUUa% W%
J'1E)% bUa% [%
".189K)'% VUa% [%
i)*+15% %Ta% b%
C'('%()'*% %`a% V%

%% % #-/&8)]%%<D#J%TUVW%
(
C'&=)&%1*%HM%#4&1'%K&1-&%+-%+.)%8&1212%.'0%2);)&'5%N'42%-,%'88)221*7%2))0%,&-=%<D#J]%
%

VX C1":%$)9-0%1&4"%,""#%UV@W%(""0%39-+/2-/"'(%+1"3("-4"( 2-%+.)4%8-*+&'8+)0%N1+.%<D#J%+-%
=/?+1K54%'*0%1*2+)'0%-,%&)+/&*1*7%+.)%,/55%K&-0/8)0%+-%<D#J%9)K+%2-=)%,-&%+.)=2)5;)2^%%

Q5 C1":%$)9-0%29'$1&("%$"'+/7/"0%(""0%7')3%UV@W%0/'"$+-:%)'%4/&%+1"%6.'/$9-+9'&-%O"4"-)23"#+%X&#;%
&(%2&'+%)7%&%$'"0/+%&''&#."3"#+Y%

bX C1":%$)9-0%,9:%0/'"$+-:%7')3%UV@W%$)#+'&$+"0%7&'3"'(%N.-%)*7'7)0%1*%2-=)%/*-,,181'5%210)%
2)551*7X%

?*%+.)%*-&+.N)2+Y%*-*)%-,%+.)%=)'*2%*-N%8/&&)*+54%)Z12+%F1*%TUVWI%'2%<D#J%*-%5-*7)&%-K)&'+)2%1*%+.)%
&)71-*X%%@.'+%2'10Y%2-=)%-,%+.)%,-&=)&%8-*+&'8+)0%,'&=)&2%.';)%8-*+1*/)0%=/5+1K541*7%F2))%2)8+1-*%
B)'3"'%UV@W% IX%%@.-/7.%+.)%2))0%12%*-+%-,,181'554%8)&+1,1)0%F'2%+.)%-&171*'5%='+)&1'5%12%
*-+%,&-=%<D#J%'*0%+.)%,1)50%-K)&'+1-*2%.';)%*-+%())*%2+'+)%=-*1+-&)0IY%+.)%2))0%12%2+155%-,+)*%-,%)51+)%
;'&1)+1)2%'*0%-,%,'1&54%.17.%A/'51+4%F'2%2-=)%2K)81'5%,1)50%='*'7)=)*+%K&-8)0/&)2%.';)%())*%&)2K)8+)0XI%
 
 
I$$)"N23+,<3,%*+,&("C$<*4+'$(+%
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?*%TUVVY%'%*)N54%,-&=)0%#))0%J/5+1K518'+1-*%$)K'&+=)*+%B%=-0)5)0%-*%+.)%,-&=)&%<D#J% %N'2%
)2+'(512.)0%'2%'%,-&='5%2))0%242+)=X%%%?*%TUVVY%+.)%242+)=%,/*8+1-*)0%,'1&54%N)55%'2%+.)&)%N)&)%
=-*1+-&1*7%,1)50%;121+2%'*0%2-=)%5'(-&'+-&4%+)2+1*7X%%?*%2/(2)A/)*+%4)'&2Y%N1+.%+.)%0)+)&1-&'+1*7%2)8/&1+4%
21+/'+1-*%'*0%0'='7)%+-%1*,&'2+&/8+/&)Y%2/8.%A/'51+4%8-*+&-5%.'2%*-+%())*%K-221(5)X%%J/5+1K518'+1-*%1*%
?051(%<-;)&*-&'+)%.'2%*-N%8-=K5)+)54%8)'2)0X%
 
O;)*%'+%1*%+.)%1*1+1'5%2+'7)2%-,%+.)%#J$Y%.-N);)&Y%
';'15'(5)%,-&%+.)%1*1+1'5%2-/&8)%2/KK54X%%>)*8)Y%+.)%#J$%N'2%,-&8)0%+-%K/&8.'2)%A/'51+4%F8)&+1,1)0I%2))0%
,&-=%<D#J 8-*+&'8+%,'&=)&2%N.-%8-*+1*/)0%+-%2)&;)%'2%=/5+1K51)&2%BBB%'*0%+.)2)%2-/&8)2%-,%

%8)&+1,1)0%2))0%'&)%8-*+1*/1*7%()%=/5+1K51)0X%%M.)'+%'*0%('&5)4%'&)%+.)%-*54%8&-K2%()1*7%
=/5+1K51)0X%%#1*8)%+.)%#J$%.'2%*-%,'8151+1)2%-,%1+2%-N*Y%'55%=/5+1K518'+1-*%12%+.&-/7.%'7&))=)*+2%N1+.%
8-*+&'8+%,'&=)&2X%%?*%TUVWY%#J$%.'0%[`T%.'%-,%2))0%/*0)&%=/5+1K518'+1-*%'*0%)ZK)8+)0%'%.'&;)2+%-,%
TY\W\%+-*2X%%@.)%#J$%.'2%21Z%;'&1)+1)2%-,%(&)'0%N.)'+Y%+.&))%;'&1)+1)2%-,%0/&/=%N.)'+%K5/2%+N-%(&))01*7%
51*)2Y%'*0%+N-%;'&1)+1)2%-,%('&5)4%/*0)&%=/5+1K518'+1-*X%%#)8/&1+4%8-*+1*/)2%+-%()%'*%-*7-1*7%8-*2+&'1*+Y%
'2%0-)2%,/*01*7%N1+.%&)2-/&8)2%+-%K/&8.'2)%'55%+.)%8-*+&'8+)0%2))0X%%%
 
6-Z%[%2/=='&1E)2%2-=)%-,%+.)%21=15'&1+1)2%'*0%01,,)&)*8)2%()+N))*%,-&=)&%<D#J%,/*8+1-*1*7%'*0%
8/&&)*+%#J$%,/*8+1-*1*7X%@.)%5'++)&%N-&92%'+%'%01,,)&)*+%28'5)Y%N1+.%01,,)&1*7%A/'51+4X%%P'&+18/5'&54%8)*+&'5%
12%+.'+%+.)%#J$%.'2%*-+%())*%'%K-21+1-*%+-%(/4%=/8.%-,%+.)%2))0%1+%.'2%8-*+&'8+)0X%%%D*)%'*)80-+)%F71;)*%
,1&2+.'*0%(4%'*%#J$%='*'7)&I%2/77)2+)0%+.'+%+.)%-&7'*1E'+1-*%8-*+&'8+)0%VUUU%J@%+-*2%-,%N.)'+%1*%'%
71;)*%21+)%'*0%N'2%-*54%'(5)%+-%K/&8.'2)%WUJ@X%%C17/&)X[Xb%'52-%2.-N2%.-N%+.)%2))0%=/5+1K518'+1-*%
+&'*21+1-*B%,&-=%'%<D#J%8-*+&-55)0%)*+)&K&12)%+-%'*%#J$%-*)%);-5;)0%&'+.)&%A/18954%1*%'%='++)&%-,%'%,)N%
4)'&2X%%%
%
E/N(Y3((9/%#6'40G(]I!?(60B(!?W(8C0.$4/040G(

]I!?H(E"8/'"(.'4242((

K&%20!"H1$*+"*()"<&+*+&"*()"025*4"@$$+"*()"
%1,%=<$*"*()"3$(+,30""
 <';)%,'&=)&2%2))02%'+%2/(2104%%

%
 <';)%,'&=)&2%,)&+151E)&%'+%2/(2104%%

%
 <';)%K)2+1810)2%F,/*71810)%'*0%1*2)8+1810)I%'+%

2/(2104%%
%

 H-%;)7)+'(5)%2))0%%
%

 %*))0)0%,-&%
1&&17'+)0%K/=K2%F7-;)&*=)*+%2/(2101E)0Y%
*-+%<D#JI%

%
 <D#J%(-/7.+%+-+'5%.'&;)2+%,&-=%8-*+&'8+)0%

,'&=)&2%'+%,1Z)0%K&18)%'*0%K'10%VUa%'(-;)%
='&9)+%K&18)%%

!?W(

K&%20!"H1$*+"*()"<&+*+&"*()"/$5$+*@3$"0$$)""

 <1;)%,'&=)&2%2))0%'+%='&9)+%K&18)Y%(/+%N1+.%;)&4%
2='55%2/(2104%,-&%N.)'+%%
%

 %
%

 P)2+1810)2%71;)*%'+%='&9)+%K&18)2%
" H-+)]%2-=)%1*2)8+1810)%71;)*%'+%,&))%

TUV[BTUVW%'*0%2-=)%&-0)*+1810)%
 #/==)&%;)7)+'(5)%2))02%71;)*%'+%='&9)+%K&18)2%%
%
 C/)5%TUVW%;)&4%)ZK)*21;)%%
%

 !*)80-+)%TUVW]%"-*+&'8+)0%,'&=)&2%TUV[%'+%>'='%
'*0%2-/+.%?051(]%Z6'%"'2(M6'J"2$(+***(%"$'4.($/02(
/8(KM"6$3(!?W(./C7B(688/'B(/071($/(#C'.M62"(,*(
%"$'4.($/02(6$(+*f(&/0C23%
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%
( ( K.-+-]%+.)%8/&&)*+%2+'+)%FTUV[BVWI%-,%2)5)8+%#J$%N.)'+%K15)%2+-&)2%
%
%
Z4GC'"(Y3U3((9/0$'6.$"B(2""B(%C7$4#74"'2($'6024$4/040G(8'/%(]I!?($/(!?W(6C$M/'4$1('"G4%"2()*+U((
( ( /0K6'B23((PT(!1'46(
 
 
 
 
 

 
 

 
 
 

  <D#J%8-*+&'8+)0%,'&=)&2%TUVbB %
%
%
%
%
%
%
%
%%% %+-%%
<D#J%% 

 
 
 
 
 

 
 

 
 

 

#J$%(-/7.+%+.)%=/5+1K51)0%2))0%,-&%+.)%TUV[BVW%2)'2-*Y%
'(-/+%cUa%-,%+.)%+-+'5%N.)'+%K&-0/8)0X%%%
%
%
%
>)*8)%+.)%2'=)%=/5+1K51)&2Y%2'=)%2))0%'*0%);)*%2'=)%
-&7'*1E'+1-*%=-0)5%12%*-N%='*'7)0%/*0)&%*)N%'/+.-&1+4%
2+&/8+/&)2X 

 

 
 
 
 

 
 
 
  

 
 
 

 
 
 
 

 
 
 
 

GOSM 

"-*+&'8+)0%
=/5+1K51)&2%

 
 
 
 

 
 
 
 

 
 
 
 

#J$%
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C-&%8-=K5)+)*)22%-,%&)8-&01*7%".'K+)&%?Q%!**)Z%??%2/=='&1E)2%N.'+%#J$%.'2%'8+/'554%())*%'(5)%+-%
K&-0/8)%1*%1+2%,-/&B4)'&%.12+-&4X 
K&4'$4"%&(+4*%+$)"0$$)"54&7$40"
 
"-*+&'8+)0%,'&=)&2%.';)%'5N'42%())*%1=K-&+'*+%,-&%#4&1'*%2))0%2/KK54Y%1*85/01*7%+.-2)%,-&=)&54%
N-&91*7%,-&%+.)%<D#J%'*0%+.-2)%8/&&)*+54%51*9)0%+-%#J$%F2))%,17/&)%[XbIX%%J'*4%2+155%8-*+1*/)%+-%
-K)&'+) );)*%N1+.%+.)%(&)'90-N*%-,%,-&='5%2))0%K&-0/8+1-*%2+&/8+/&)2X%%"-*+&'8+)0%,'&=)&2%8/&&)*+54%
='4%()%2)551*7%&)='1*1*7%8)&+1,1)0%2))0%,&-=%+.)%<D#JX%%!5+)&*'+1;)54Y%+.)4%='4%()%=/5+1K541*7%*)N%
2))0%-,%=-0)&*%;'&1)+1)2%-&%+.'+%,-&=)&54%K&-=-+)0%(4%<D#J%'*0%&)2)'&8.%2+'+1-*2X%%@.)%2))0%12%*-+%
,-&='554%8)&+1,1)0Y%'2%8)&+1,18'+1-*%'7)*81)2%*-%5-*7)&%,/*8+1-*X%%>-N);)&Y%=/5+1K51)&2%+)*0%+-%'0.)&)%+-%

'2%N)55%'2%+.)%+&'0)&2%N.-%(/4%,&-=%
+.)=%BB8-*+1*/)%+-%()%2-/7.+%-/+%'2%&)51'(5)%2-/&8)2%-,%2))0X%%#/8.%2))0%12%*-N%2)551*7%01&)8+54%+-%
8/2+-=)&2 N.)+.)&%+-%,'&=)&2%-&%+-%H<D2X%%%
%
@.12%K.)*-=)*-*% 2K)81'5%-*)%1*%HM%#4&1'X%%G*519)%='*4%-+.)&%&)71-*2%-,%
N-&50Y%HM%#4&1'%F-&%);)*%#4&1'%=-&)%7)*)&'554YI%.'2%*);)&%&)'554%.'2%*-*B7-;)&*=)*+'5%FH<DIB
2/KK-&+)0%8-==/*1+4B('2)0%2))0%=/5+1K518'+1-*%7&-/K2%F612.'NY%TUU[IX%%?+%12%+.)2)%8-*+&'8+%7&-N)&2Y%%%
N.-%7)+%1*1+1'5%2))0%,&-=%7-;)&*=)*+%2/KK51)&2Y%=/5+1K54%1+%'*0%+.)*%210)B2)55%N.-%-,,)&%+.)%85-2)2+%,-&=%
-,%N.'+%=17.+%()%2))*%'2%0)8)*+&'51E)0%1*+)&=)01'&4%2))0%2-/&8)2X%
%
!*%1*;)*+-&4%-,%+.)2)%1*+)&=)01'&4%=/5+1K51)&2%F2-%*-+% N'2%
='0)%0/&1*7%+.)%###!X%%?+%'KK)'&2%'2%".'K+)&%?QY%!**)Z%???X%?=K-&+'*+%12%+.'+%+.)2)%7&-/K2%2+155%-K)&'+)%-&%
'&)%);)*%,5-/&12.1*7Y%'+%'*%1=K-&+'*+%28'5)X%%%@.)4%+)*0%+-%=/5+1K54%+.)%='_-&%8&-K2%-,%(&)'0%N.)'+Y%
0/&/=%N.)'+%'*0%('&5)4X%
'&)%2/KK541*7%+.)%5'&7)%'=-/*+2%*-N%()1*7%71;)*%'2%2))0%'10%,-&%+.)%/K8-=1*7%TUVWBTUV\%N1*+)&%
2)'2-*X%%%
%
%

L54&D<1*4'*%,0+0"
C1*'554Y%1*%+)&=2%-,%.17.)&%A/'51+4%K5'*+1*7%='+)&1'52%'*0%1*K/+2Y%+.)%&-5)%-,%!7&-BK.'&='812+2%2.-/50%()%
=)*+1-*)0X%%@.)2)%;)*0-&2%.';)%5-*7%())*%1=K-&+'*+%*-+%_/2+%,-&%2/KK51)2%(/+%,-&%K&-;101*7%8&1+18'5%
+)8.*18'5%1*,-&='+1-*%+-%,'&=)&2X%%#-=)%1*+)&;1)N)0%1*018'+)0%+.'+%'7&-BK.'&='812+2%'&)%);)*%=-&)%
'88)221(5)%'*0%.';)%())*%=-&)%+&/2+)0%+.'*%+.)%-,,181'5%7-;)&*=)*+%)Z+)*21-*%242+)=X%
%
!7&-B2.-K2%&-/+1*)54%2/KK54]%

 #))02]%%8)&+1,1)0%F1*85/01*7%;)7)+'(5)%K'89)+2I%'*0%5-8'5%F,-&%1*2+'*8)%8'K12/=%2))0I%
 ?*K/+2]%,)&+151E)&2Y%K)2+1810)2Y%.)&(1810)2%
 !*1='5%&)5'+)0%K&-0/8+2 )2K)81'554%01K2%'*0%;'881*)2%
 #)5)8+%)A/1K=)*+]%2K&'4)&2Y%0&1K%1&&17'+1-*%)A/1K=)*+%

"
M.15)%+.)%012+1*8+1-*%()+N))*%+.)2)%2K)81'51E)0%2+-&)2%'*0%=-&)%7)*)&'5%'7&18/5+/&'5%+&'0)&2%2))=%85)'&%
1*%+.)-&4Y%1*%K&'8+18)%+.)%51*)%12%(5/&&)0X%%6-+.%=17.+%0)'5%1*%8)&+1,1)0%'*0%5-8'5%2))0^%(-+.%2)55%)A/1K=)*+X%%%
%
$/&1*7%+.)%###!Y%(-+.%'7&-BK.'&='812+2%'*0%7)*)&'5%+&'0)&2%N)&)%1*+)&;1)N)0%'+%5)*7+.X%%C-&%(-+.%2)+2Y%
8-==)&8)%12%8-*+1*/1*7%'*0%)ZK'*01*7%F)2K)81'554%+-%,155%+.)%7'K%5),+%(4%,'151*7%7-;)&*=)*+%1*2+1+/+1-*2%
'*0%2/KK54%242+)=2IX%F2))%".'K+)&%QY%2)8+1-*%-*%='&9)+2Y%@'(5)2%WX`%'*0%WXdI
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'%()'*%12%)ZK'*01*7Y%'2%12%+&'0)%1*%+.)%=)0181*'5%-*)2%,-&%)ZK-&+]%
(5'89%2))0Y%8/=1*%'*0%8-&1'*0)&X%
%
@.12%0-)2%*-+%=)'*%+.'+%'7&-B2.-K2%'*0%7)*)&'5%+&'0)&2%0-%*-+%.';)%8.'55)*7)2X%%P&18)2%'&)%8-*+1*/'554%
1*%'00)0%,5/Z%0/)%+-%N-&91*7%1*%=/5+1K5)%8/&&)*81)2%21=/5+'*)-/254X%%!52-%8&)01+%'&&'*7)=)*+2%'&)%
()8-=1*7%1*8&)'21*754%8-=K518'+)0%'2%=-&)%'*0%=-&)%,'&=)&%8/2+-=)&2%2))9%.)5KX%%
%
M)%*-N%=-;)%,&-=%+.)%=-&)%,-&='5%+-%+.)%=-&)%1*,-&='5%2)8+1-*2%-,%HM%#4&1'%2))0%242+)=2X%%?*,-&='5%
242+)=2%'&)Y%(4%,'&Y%+.)%('89(-*)%-,%+.)%8/&&)*+%)8-*-=4.  
 

Informal Seed Systems in northern Syria  

@.)%1*,-&='5%242+)=%1*%#4&1'%1*85/0)2%,'&=)&2%-N*%2';)0%2+-892Y%2))0%,&-=%+.)1&%2-81'5%*)+N-&92%F&)5'+1;)2Y%
,&1)*02%'*0%*)17.(-&2IY%'*0%2))0%,&-=%+&'0)&2%N.-%1*%-*)%N'4%-&%'*-+.)&%'&)%1*;-5;)0%1*%2))0%)Z8.'*7)%
'*0g-&%+&'0)X%F612.'NY%TUU[IX%%%

@.)%1*,-&='5%242+)=%12%8/&&)*+54%+.)%='_-&%2))0%K&-8/&)=)*+%242+)=%'8&-22%'55%8&-K2%1*%HM%#4&1'Y%,1&2+54%
,&-=%+&'0)&2%FWWB\Ua%-,%2))0I%'*0%2)8-*054%,&-=%-N*%2+-892%FTUBTWa%-,%2))0%'8&-22%8&-K2IX%6),-&)%+.)%
8&1212%'52-Y%+.)%1*,-&='5%242+)=%N'2%+.)%='_-&%2-/&8)%,-&%'55%8&-K2%)Z8)K+%,-&%N.)'+%'*0%8-++-*%N.)&)(4Y%
,-&=)&54Y%8-*+&'8+)0%,'&=)&2%N)&)%01&)8+54%+1)0%+-%<D#J%-&%+-%+.)%8-++-*%1*0/2+&4%;'5/)%8.'1*2X%%?*%+)&=2%
-,%+.)%1*,-&='5%242+)=%+.)%(177)2+%8.'*7)%1*%+.12%8&1212%K)&1-0%.'2%())*%1*%K&-K-&+1-*2%-,%2))0%-(+'1*)0]%%
+.)%2.'&)%-,%2))0%()1*7%-(+'1*)0%,&-=%+&'0)&2%2))=2%+-%()%&121*7X%%@.12%12%'%&)2/5+%-,%+N-%K-221(5)%+&)*02]%
+.)%,-&=)&%2))0%2)8+-&%(&)'90-N*%=)'*2%+.'+%,'&=)&2%'&)%(/41*7%*-N%,&-=%1*,-&='5%2)8+-&%2-/&8)2%2/8.%
'2% +&'0)&2% % );)*% ,-&% ,'1&54% 7--0% A/'51+4% 2))0X% % #)8-*0Y% +.)% K&-K-&+1-*2% -,% 2))0% ()1*7% 2';)0%='4% ()%
8.'*71*7X%%?*%C17/&)%WX\Y%F".'K+)&%QIY%Vgb%-,%,'&=)&2%1*018'+)0%+.'+%+.)4%'&)%*-+%2+-&1*7%2+-892%'+%'55 N.18.%
1*85/0)2%*-+%2+-&1*7%2))0X% %>-N);)&Y%+.'+%Tgb%'&)%2+-&1*7%='4%2/77)2+%'*% 1*8&)'2)% 1*%2))0%2';1*7X%@.)%
K-221(5)%8.'*7)2%1*%2+-&'7)%K'++)&*2%=)&1+%,/&+.)&%'++)*+1-*X%

M.'+%0-%,'&=)&2%2))%'2%+.)%'0;'*+'7)2%-,%/21*7%+.)%1*,-&='5%242+)=%'*0%K'&+18/5'&54%2';1*7%+.)1&%-N*%
2))0j%%%C'&=)&2%1*018'+)]%%?+% 12%7--0%2))0%,-&%='*4%8&-K2%F*-*B.4(&102IY% 1+% 12%';'15'(5)%-*%+1=)%'*0%1+% 12%
-(+'1*)0%'+%*-%)Z+&'%8-2+% %1,%,&-=%+.)1&%-N*%2+-892%F612.'N%)+%'5X%TUVV]bb\IX%%!2%,'&=)&2%2K-9)%0/&1*7%-*)%
8-==/*1+4%1*+)&;1)N% %#)K M1+.%-/&%-N*%2+-892Y%N)%.';)%+.)%2))0%1*%.'*0Y%'/.1+%#)*X%%
@.)&)%12%*-%&129 X%

%

S4&7,(5",'<&4+*(%$"&6",(6&4'*3"0:0+$'D"%4,0,0"<$4,&)"
%
@.)%1=K-&+'*8)%-,%+&'0)&2%1*%K/++1*7%-*%-,,)&%=-2+%-,%+.)%2))0%HM%#4&1'*%,'&=)&2%7&-N%=)&1+2%,/&+.)&%
)5'(-&'+1-*X%%H-+%'55%2+-892%+&'0)&2%K/+%-*%-,,)&%8'*%()%2-N*%'2%2))0Y%(/+%+.)&)%12%'%5'&7)%2/(2)+%N.18.%12%

K&),)&)*8)2%'*0%12%='*'7)0%+-%.';)%2-=)%A/'51+4X%%@&'0)&2%1*+)&;1)N)0%0/&1*7%+.)%###!%-,+)*%/2)%'%
*/=()&%-,%K-+)*+1'5B2))0%='*'7)=)*+%K&-8)22)2H(((
@&'0)&2%='4]%

 G2)%2+-&'7)%K&-0/8+2%'7'1*2+%K)2+2%
 :)=-;)%1*)&+%='+)&1'5Y%519)%N))02%'*0%2+-*)2%
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 #1);)%+-%85)'*%7&'1*2%
 >';)%'%2K)81'5%K5'8)%,-&%2+)&151E'+1-*%
 >';)%'%2K)81'5%K5'8)%+-%/*1,4%N)17.+2%'*0%,155%('72%

I$$)"K3&70"
%
@-%'22)22%+.)%,/*8+1-*%-,%+.)%1*,-&='5%2))0%2/KK54% F'*0%K'&+18/5'&54%1,%2))0%12%';'15'(5)qIY%-*)%*))02%+-%
.';)%1*217.+%*-+%-*54%1*+-%1==)01'+)54%8/&&)*+%2/KK51)2%F".'K+)&%QY%+'(5)2%WX`%'*0%WXdXI%(/+%'52-%1*+-%.-N%
+.)%2))0g7&'1*%,5-N2%'&)%-K)&'+1*7X%%D*)%*))02%+-%='K%+.)%E-*)2%N.18.%8'*%2/KK54%K-+)*+1'5%2))0%'*0%+-%
'22)22%1,%2/8.%&-/+)2%'&)%2+155%-K)&'+1*7X%%!2%,17/&)%[X[%1*018'+)2Y%2))0g7&'1*%,5-N2%
'&)%'52-%K'&+%-,%'%=/8.%N10)&%='&9)+%242+)=%N1+.%51*92%+-%-+.)&%&)71-*2X%%>)&)%N)%5--9%'+%2))0%,5-N2%'*0%
8-=K'&)%+.)%TUVV%K'++)&*2%N1+.%+.)%8/&&)*+%-*)2X%
%

Overview] P&1-&%+-%TUVVY%+.)%7-;)&*=)*+%K&-0/8)0%8)&+1,1)0%2))0%-,%+.)%2);)*%K&1-&1+4%8&-K2%'+%+.)1&%
<D#J% 2+'+1-*2% 5-8'+)0% 1*% +.)% ='1*% '7&18/5+/&'5% &)71-*2X% % $)2K1+)% +.)% .17.% K&-0/8+1-*% ;-5/=)2Y% 1+% 12%
)2+1='+)0%+.'+%-*54%'KK&-ZX%T[a%-,%+.)%2))0%&)A/1&)=)*+%,-&%N.)'+%N'2%';'15'(5)%'*0%8-*210)&'(54%5)22%
,-&%+.)%-+.)&%='1*%8&-K2%-,%+.)%*-&+.BN)2+)&*%7-;)&*-&'+)2X%%J-2+%-,%+.)%('5'*8)%N'2%='0)%/K%(4%+&'0)&2%
N.-%2-/&8)0%7-;)&*=)*+%8)&+1,1)0%2))0%'*0%*-*B8)&+1,1)0%2))0%,&-=%-+.)&%,'&=)&2%,&-=%(-+.%N1+.1*%'*0%
-/+210)%H-&+.B
@.)4%'&)%'52-%+.)%='1*%0)'5)&2%1*%.'&;)2+)0%K&-0/8)X%%@./2%2))0%'*0%7&'1*%0)'51*72%'&)%1*)Z+&18'(54%51*9)0%
N1+.%'8+1;)%+&'01*7%&-/+)2%+.&-/7.-/+%+.)%8-/*+&4X%%@&'01*7%8-*+1*/)2%12%=/8.%+.)%2'=)%='**)&%'2%1+%010%
(),-&)%TUVVX%
%

Wheat and barley:  P&1-&%+-%TUVV%+.)%K&1='&4%2-/&8)2%-,%N.)'+%'*0%('&5)4%N)&)%,&-=%<-;)&*-&'+)%
F'7&18/5+/&)% 5-'*2IY% <D#J% '*0% +&'0)&2Y% N1+.1*% +.)% '22)22=)*+% '&)'^% % (/+% ',+)&% +.)% 8&1212% 1*% TUVWY% +.)%

,&-=%+.)%,'&=)&2%1*%+.)%'22)22=)*+%'&)'Y%'52-%,&-=%O'2+)&*%#4&1'%N.18.%12%+.)%8)&)'5%K&-0/8+1-*%'&)'%,&-=%
)'2+)&*%#4&1'%F!5%>'2'9).Y%$)1&B)EB3-&Y%-&%!B:'AA'IY'*0%,&-=%?&'A%-&%O'2+)&*%@/&9)4%F#))%='KnnnIX%%!5=-2+%
'55%-,%+.12%2))0%K'22)0%+.&-/7.%+&'0)&2%('2)0%1*%!5%6'(%012+&18+%1*%!5)KK-%7-;)&*-&'+)%(),-&)%()1*7%2.1KK)0%
+-%-+.)&%K'&+2%-,%!5)KK-%F!E'EI%'*0%?051(%F#'&='0'%'*0%#'&'A)(I%<-;)&*-&'+)2X%%!2B#',,1&'Y%#XMX%!5)KK-Y%
'*0%!5B!+'&)(%N)2+%!5)KK-%N.18.%12%N)55B2/1+)0%+-%N.)'+%8/5+1;'+1-*%'*0%85-2)%+-%?"!:$!Y%N'2%'52-%'%5-8'5%
2-/&8)%-,%N.)'+%2))0X%

#-%+.)%+&'01+1-*'5%2-/&8)2%-,%2))0%'*0%1*+)&*'5%,5-N2%',+)&%+.)%8&1212%2+155%K&)0-=1*'+)%0)2K1+)%+.)%+&'0)%
&-/+)2%+-%+.)%H-&+.%O'2+%-,%+.)%8-/*+&4%()1*7%8-*+&-55)0%(4%?25'=18%#+'+)X%%#1*8)%'%7--0%0)'5%-,%+.)%2))0%12%
2-/&8)0%1*%7-;)&*=)*+B8-*+&-55)0%'&)'2%N.)&)%<D#J%2+155%-K)&'+)2%'*0%,'&=)&2%)ZK&)22)0%*-%122/)2%1*%
-(+'1*1*7%8)&)'5%;'&1)+1)2%-,%+.)1&%8.-18)Y% 1+% 12%&)'2-*'(5)%+-%'22/=)%+.'+%;'&1)+'5%8.-18)% 12%*-+%'%='_-&%
122/)X% % ?*8&)'2)0% 1=K-&+'+1-*2%-,%('&5)4%2))0%,&-=%+.)%G9&'1*)%.';)%())*%&)K-&+)0Y%(/+% +.)%;'&1)+4% 12%
/*9*-N*X%%%

@.)%2'=)%7&-/K%-,%+&'0)&2%('2)0%1*%!5%6'(%8-*+1*/)%+-%0-=1*'+)%+.)%2))0%+&'0)X%%?*%)Z8.'*7)%,-&%'55-N1*7%
+.)%K'22'7)%-,% 2))0% +-% +.)%H-&+.%M)2+Y% +.)% ?25'=18%#+'+)% &)A/1&)2% +.'+%2))0%-,% 5)7/=1*-/2%8&-K2%'*0%
;'&1-/2%8-*2/=)&%1+)=2%,&-=%@/&9)4%()%1=K-&+)0%1*+-%1+2%'&)'%-,%1*,5/)*8)Y%21*8)%@/&9)4%.'2%85-2)0%1+2%
(-&0)&2%N1+.%+.)%?25'=18%2+'+)%&)71-*2X%%%

Legumes:  P&1-&%+-%TUVV%'55%5)7/=)%2))0Y%5)*+15Y%8.189K)'%'*0%,'('%()'*Y%N'2%2-/&8)0%5-8'554Y%K&1='&154%
+.&-/7.%
'%K&1='&4%2-/&8)%-,%5)7/=)%2))0%,-&%=/8.%-,%H-&+.%M)2+%#4&1'X%%i)7/=)%2))0Y%'*0%7&'1*Y%N'2%'52-%+&'0)0%
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+-%+.)%<-;)&*-&'+)2%+-%+.)%)'2+%'*0%2-/+.Y%'7'1*%N1+.%!5%6'(%'8+1*7%'2%'%./(X%%#))0%,5-N2%1*%TUVW%.';)%*-+%
8.'*7)0%217*1,18'*+54%,&-=%+.-2)%K&1-&%+-%TUVVX%

Vegetables:  P&1-&% +-% TUVV% =-2+% ;)7)+'(5)% 2))0% N'2% 1=K-&+)0% '*0% &)7/5'+)0% (4% 7-;)&*=)*+%
'/+.-&1+1)2X%%@-0'4Y%;)7)+'(5)%2))0%8-*+1*/)2%+-%()%1=K-&+)0Y%(/+%+.&-/7.%+&'0)&2%'*0%N1+.%*-%&)7/5'+-&4%
8-*+&-52X%%#))0%-,%'55%8&-K2%12%2+155%';'15'(5)%'5+.-/7.%*-+%'5N'42%+.)%,-&=)&%;'&1)+1)2X%%

Potatoes:  P&1-&%+-%TUVV%+.)%7-;)&*=)*+%1=K-&+)0%,-/*0'+1-*%K-+'+-%2))0%,&-=%O/&-K)Y%K&1='&154%+.)%
H)+.)&5'*02%'*0%<)&='*4%'*0%=/5+1K51)0%1+%-*8)%-*%7-;)&*=)*+%,'&=2%FC)(&/'&4%+-%m/*)I%,-&%K5'*+1*7%(4%
,'&=)&2%'2%'%8-==)&81'5%8&-K%1*%H-;)=()&X%%@&'0)&2%.';)%*-N%+'9)*%-;)&%+.)%1=K-&+'+1-*%&-5)%N1+.%+.)%
2'=)%;'&1)+1)2%(/+%-,+)*%2-/&8)0%,&-=%6)571/=X%%#-=)%A/)2+1-*2%N)&)%&'12)0%'(-/+%2))0%A/'51+4%'*0%1+%
='4%()%+.'+%+&'0)&2%'&)%1=K-&+1*7%8)&+1,1)0%2))0%1*2+)'0%-,%,-/*0'+1-*%2))0%F-&%2))0%-,%-+.)&%A/'51+4I. 

Cash crop flows:  @&'0)&2%N.-%8-*+&-5%+.)%2))0%,5-N2%'52-%K5'4%'%='_-&%&-5)%1*%+.)%012+&1(/+1-*%-,%+.)%
8&-K2%K&-0/8)0^%*-+'(54%5)7/=)2%'*0%(5'892))0Y%8/=1*Y%8-&1'*0)&X%%J/8.%-,%+&'0)%,&-=%?051(%'*0%M)2+%

;)&*-&'+)%+-%+.)%:)71=)%
8-*+&-5%'&)'X%%

 
Conclusions 
 P&1-&%+-%TUVV%+.)&)%N)&)%)2+'(512.)0%'*0%,/*8+1-*1*7%2))0%,5-N2%1*;-5;1*7%+.)%<-;)&*=)*+Y%+&'0)&2%

'*0% 5-8'5% 0)'5)&2X% % @.)2)% ,5-N2% 8-*+1*/)% +-% ,/*8+1-*% '5+.-/7.% N1+.% 2='55% 8.'*7)2% 1*% +.)%3)09(%
)2"'&#0/X%

 Q'&1)+'5%8.-18)%.'2%*-+%())*%217*1,18'*+54%',,)8+)0X%
 @&'0)&2%1*%!5%6'(%.';)%'5=-2+%+-+'5%8-*+&-5%-,%+.)%+&'0)%1*%2))0%'*0%'7&18/5+/&'5%K&-0/8+2%=-;1*7%+-%

'*0%,&-=%?#?#%'*0%7-;)&*=)*+%8-*+&-55)0%'&)'2X%
 
%
Z4GC'"(Y3Y3(((?6i/'(2""B(60B(G'640(87/K2\(PT(!1'46\()*+,(
%

(
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(
T/%"0\(Z"%67"(M"6B"B(M/C2"M/7B2(60B(!""B(!".C'4$1((
(

8-*0/8+%'%,/55%7)*0)&%'22)22=)*+ %,)='5)B

2)5)8+%122/)2%,-&%,/&+.)&%)5'(-&'+1-*X%%%D 0-%*-+%)Z12+%1*%HM%#4&1'%F'2%
&)K-&+)0%(4%'55%+.-2)%1*+)&;1)N)0IX%$128/221-*2%7'+.)&)0%+-7)+.)&%VWBTW%8-==/*1+4%N-=)*%-K)*%+-%
2.'&1*7%1*217.+2X%
%
Female-headed households  
C)='5)%B.)'0)0%.-/2).-502%8-=K&12)%'%*-+'(5)%K-&+1-*%-,%+.)%K-K/5'+1-*%1*%HM%#4&1'X%O2+1='+)2%(4%+.)%
,-8/2%7&-/K2%;'&4%'=-*7%8-==/*1+1)2%&'*71*7%()+N))*%TWBcWa%-,%+.)%+-+'5%.-/2).-50%K-K/5'+1-*X%%?*%
&)K-&+)0%'&)'2%N1+.%.17.)&%8-*8)*+&'+1-*2%-,%,)='5)B.)'0)0%.-/2).-502Y%N-=)*%2'4%+.'+%+.)%=)*%.';)%
5),+%#4&1'%+-%,1*0%N-&9%'(&-'0%-&%.';)%())*%9155)0%1*%8-*,518+X%%?*%2/8.%8-==/*1+1)2Y%+.)&)%='4%()%2K)81'5%

%
%
%
Income generating options 
DK+1-*2%,-&%1*8-=)B7)*)&'+1*7%'8+1;1+1)2%,-&%N-=)*%;'&4%='&9)054%'=-*7%8-==/*1+1)2%'*0%);)*%-;)&%
2.-&+%012+'*8)2X%?*%2-=)%;155'7)2Y%N-=)*%8'*%N-&9Y%1*%-+.)&2%*-+%'55Y%'*0%1*%2+155%-+.)&2Y%'%2/(2)+Y%)50)&54%
N-=)*%'&)%2)5)8+1;)54%'55-N)0%+-%.)5K%1*%+.)%,1)502X%%%
%
M.)&)%N-=)*%8'*%)*7'7)%1*%K'10%'8+1;1+4Y%+.)4%+)*0%+-%N-&9%'2%0'154%N'7)%5'(-&)&2%1*%'7&18/5+/&)%F)X7X%
N))01*7R%-&%8'&1*7%,-&%2='55%'*1='52%519)%2.))K%'*0%8.189)*2X%%@.)4%=17.+%'52-%7)*)&'+)%1*8-=)%+.&-/7.%
'8+1;1+1)2%+&'01+1-*'554%8-*210)&)0%K'&+%-,%+.)1&%2K.)&)%2/8.%'2%K&-8)221*7%,--02%519)%=159Y%8.))2)Y%4-7/&+%
'*0%0&4%=)'+Y%2)551*7%;)7)+'(5)2%,&-=%+.)1&%7'&0)*2Y%'*0%2)N1*7X%%
%
?*8-=)%)'&*)0%(4%N-=)*%12%8-*+&-55)0%1*%;'&1)0%N'42 '7'1*%;155'7)%2K)81,18%-&%);)*%.-/2).-50%
2K)81,18 2-=)%='4%()%8-*+&-55)0%(4%+.)%N-='*%.)&2)5,Y%-&%(4%.)&%./2('*0%-&%2-*2X%%
%
(

 

0-='1*X%%M-=)*%'&)%&)2K-*21(5)%,-&%='1*+'1*1*7%91+8.)*%7'&0)*2X%%%#-Y%1*%+.)-&4Y%+.)&)%'&)%85)'&54%
01,,)&)*+%'&)'2%-,%K&1=)%'7&18/5+/&'5%1*,5/)*8)X%%%
%
?*%K&'8+18)Y%N.-%.-502%0)8121-*B='91*7%K-N)&%&)7'&01*7%8&-K2%01,,)&2%()+N))*%8-==/*1+1)2%'*0%
.-/2).-502X%#-=)+1=)2Y%=)*%='9)%'55%0)8121-*2%'(-/+%,1)502%'*0%7'&0)*2Y%+.-/7.%N-=)*%-,+)*%8-*+&-5%

%N-=)*%'(-/+%,1)502Y%'*0%
0)8121-*B
.17.%8-*8)*+&'+1-*%-,%,)='5)B %0-%

%
%
?*%+.)%(&-'0%;1)NY%N-=)*%K5'4%1=K-&+'*+%&-5)2%1*%,1)50%8&-K%K&-0/8+1-*Y%1*85/01*7]%%
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 C1)50%N-&9]%M))01*7Y%.'&;)2+1*7Y%'*0%1&&17'+1-*%1*%2)5)8+%&)71-*2%-,%HS%#4&1'%
 #))0%=/5+1K518'+1-*g2+-&'7)]%"5)'*1*7Y%K&)K'&1*7%'*0%21);1*7%2))0%,-&%2+-&'7)%
 @&'*2,-&='+1-*]%"5)'*1*7Y%21);1*7Y%85'221,41*7Y%K&-8)221*7%'*0%K&)K'&1*7%N.)'+%,-&%8--91*7Y%

1*85/01*7%,-&%(/57)&Y%7'"";&1Y%'*0%,5-/&X%%%%
%
?*%+)&=2%-,%2))0%2"'%("Y%N-=)*%*-+)%'%8.'*7)%21*8)%+.)%,'55%1*%<-#%1*2+1+/+1-*2]%+.)4%*-N%2K)*0%=-&)%
+1=)%85)'*1*7%2))0%'*0%=-&)%+1=)%2+-&1*7%2))0X%
%
!8&-22%HM%#4&1'Y%N-=)*%'&)%/*'(5)%+-%'88)22%='&9)+2%='91*7%+.)=%0)K)*0)*+%-*%=)*%,-&%+.12%
,/*8+1-*X%@.12%12%)2K)81'554%8-*8)&*1*7%,-&%,)='5)B.)'0)0%.-/2).-502%N.-%='4%*-+%.';)%&)51'(5)%'88)22X%%%
%
%

 
% %7&-N*%1*%91+8.)*%7'&0)*2%'*0%'&)%=-2+54%/2)0%,-&%.-/2).-50%
8-*2/=K+1-*Y%+.-/7.%2-=)+1=)2%N-=)*%2)55%+.)=%+-%)'&*%1*8-=)X%%%%?*%HM%#4&1'Y%K&1='&4%8&-K2%1*85/0)%
3)-);1/&1% %
%
M-=)*%1*%'55%8-==/*1+1)2%2'10%+.)4%N)&)%2))0%2)8/&)%,-&%+.)1&%91+8.)*%7'&0)*%8&-K2X%#K)81,18'554Y%
N-=)*%=)*+1-*)0]%%

 J-5-9.1'.%VUUa%%
 D*1-*%VUUa%%
 Q)7)+'(5)2%VUUa%%

%
!8&-22%'55%8&-K2%*-+)0 %,/55%
.-/2).-502%N)&)%dW%+-%VUUa%2))0%2)8/&)X%
%
?*%(&1),Y%+.)%,-8/2%7&-/K%0128/221-*%&);)'5)0%,)Ng*-%2))0B%2)8/&1+4%51*9)0%K&-(5)=2X%%

%%F1X)X%*-+%2))0%'+%'55qI%
%
%
%%

Summary of salient points: SEED SYSTEMS OVERVIEW- NW SYRIA 

Formal/ intermediate sector 
%
VX %P5'*+% (&))01*7X% !8&-22% K&1*81K'5% 8&-K2Y% 2-=)%[[% ;'&1)+1)2%N)&)% &)5)'2)0% '8&-22% ,&-=% #4&1'% Vd`U2B

K&)2)*+X% %"/&&)*+54Y%+.)&)% 12%*-%(&))01*7%K&-7&'=%1*%HM%#4&1'%'*0%1+% 519)54%+.'+%K5'*+%(&))01*7%.'2%
.'5+)0%'8&-22%+.)%8-/*+&4X%H'+1-*'554Y%+.)%5'2+%&)5)'2)2%N)&)%1*%TUV[Y%N.)*%T%;'&1)+1)2%-,%C'('%()'*%
'*0%T%;'&1)+1)2%-,%(&)'0%N.)'+%N)&)%&)5)'2)0X%%

 
TX C-&='5%2))0%K&-0/8+1-*X%@.)%7-;)&*=)*+%2))0%K&-0/8+1-*%2+&/8+/&)2%N)&)%A/1+)%0-=1*'*+%K&)B8&1212%

'8&-22%#4&1'Y%K&-;101*7%-;)&%WUa%-,%+.)%2))0%-,%'55%K&1-&1+4%8&-K2%FN1+.%+.)%)Z8)K+1-*%-,%('&5)4%N.)&)(4%
VUa% -,% +.)% 2))0% &)A/1&)=)*+% N'2% ,-&='554% K&-0/8)0IX% "/&&)*+54% +.)&)% 12% *-% 7-;)&*=)*+% 2))0%
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K&-0/8+1-*%1*%HM%#4&1'%'*0%=/8.%-,%+.)%'88-=K'*41*7%+)8.*18'5%1*,&'2+&/8+/&)%F)X7X%K'+.-5-74%5'(2I%
12%1*%012&)K'1&X%%@.)&)%'&)%*-%<D#J%2/KK51)2%-,%(&))0)&Y%,-/*0'+1-*%-&%8)&+1,1)0%2))0X%

%

bX !5+)&*'+1;)%,-&='5%2))0%K&-0/8+1-*%2+&/8+/&)2X%%C-&%+.)%)'&54%2+'7)2%-,%2))0Y%,-/*0'+1-*Y%'*%'5+)&*'+1;)%
-&7'*1E'+1-*Y%+.)%#))0%J/5+1K518'+1-*%$)K'&+=)*+B%#J$B%)=)&7)0%1*%TUVVX%?+2%8'K'81+4%N'2%51=1+)0%+-%
2+'&+%'*0%.'2%0)851*)0%+.&-/7.%+1=)Y%)2K)81'554%'2%1+%5'892%,/*02%+-%);)*%(/4%('89%N.'+%1+2%8-*+&'8+)0%
2))0%7&-N)&2%=/5+1K5)0X%M1+.%'%,-8/2%-*%N.)'+%'*0%('&5)4Y%+.)%#J$%1*1+1'554%K&-0/8)0%'(-/+%VWUU%+-%
bUUU%J@%-,%8)&+1,1)0%'**/'554X%%

%

[X $)8)*+&'51E)0%2))0%2-/&8)2X%%C'&=)&2%2+155%.';)%2)5)8+%'88)22%+-%.17.)&%A/'51+4%2))0Y%+.&-/7.%2);)&'5%
2-/&8)2X%!7&-%K.'&='812+2%8-*+1*/)%+-%2+-89%.-&+18/5+/&'5%K'892%F);)*%.4(&102IX%!%*)+N-&9%-,%,-&=)&%
<D#Jg#J$%8-*+&'8+)0%,'&=)&2%'52-%8-*+1*/)2%+-%=/5+1K54%K&),)&&)0%F1*85/01*7%=-0)&*%;'&1)+1)2I%-,%
(&)'0% '*0% 0/&/=%N.)'+Y% ('&5)4Y% 8.189K)'% '*0% 5)*+15X% % @.)2)% 2+-892% '&)% *-+% 8)&+1,1)0% F8)&+1,18'+1-*%
K&-8)22)2% *-% 5-*7)&% ,/*8+1-*% '*0% 1*1+1'5% ,-/*0'+1-*% 2+-892% '&)% *-+% ';'15'(5)IX% % >-N);)&Y% ,-&=)&%
8-*+&'8+)0%7&-N)&2%K&)2/='(54%8-*+1*/)%+-%/2)%7--0%;'&1)+1)2%'*0% 2))0% %
?+%12%,&-=%+.)2)%,-&=)&%8-*+&'8+)0%7&-N)&2%+.'+%2-=)%H<D2%.';)%())*%2+'&+1*7%+-%2-/&8)%2))0%'10X 

 

.(6&4'*3"I$$)"I$%+&4"%
WX ?*,-&='5%2))0%2)8+-&Y%-;)&;1)NX%%@.)%1*,-&='5%242+)=%12%8/&&)*+54%+.)%='_-&%2))0%K&-8/&)=)*+%242+)=%

'8&-22%'55%8&-K2%1*%HM%#4&1'Y%,1&2+54%,&-=%+&'0)&2%FWWB\Ua%-,%2))0I%'*0%2)8-*054%,&-=%-N*%2+-892%FTUB
TWa%-,%2))0%'8&-22%8&-K2IX%6),-&)%+.)%8&1212%'52-Y%+.)% 1*,-&='5%242+)=%N'2%+.)%='_-&%2-/&8)%,-&%'55%
8&-K2%)Z8)K+%,-&%N.)'+%'*0%8-++-*%N.)&)(4Y%,-&=)&54Y%8-*+&'8+)0%,'&=)&2%N)&)%01&)8+54%+1)0%+-%<D#J%
-&%+-%+.)%8-++-*%1*0/2+&4%;'5/)%8.'1*2X%%?*%+)&=2%-,%+.)%1*,-&='5%242+)=%+.)%(177)2+%8.'*7)%1*%+.12%8&1212%
K)&1-0%.'2%())*% 1*%K&-K-&+1-*2%-,% 2))0%-(+'1*)0]% % +.)% 2.'&)%-,% 2))0%()1*7%-(+'1*)0% ,&-=%+&'0)&2%
2))=2%+-%()% &121*7X% % @.)% ,-&=)&% 2))0%2)8+-&%(&)'90-N*%=)'*2% +.'+% ,'&=)&2%'&)%(/41*7%*-N% ,&-=%
1*,-&='5%2)8+-&%2-/&8)2%2/8.%'2%+&'0)&2% %);)*%,-&%,'1&54%7--0%A/'51+4%2))0X%%

\X @&'0)&2X%@&'0)&2%'&)%K'&+18/5'&54%'%2-/&8)%-,%8-*2)A/)*8)%,-&%-(+'1*1*7%7&'1*%+.'+%,'&=)&2%8'*%K5'*+%

N-&91*7% -*% 1=K&)221;)% *'+1-*'5% '*0% &)71-*'5% 28'5)2% 8'*% 2+155% *)7-+1'+)% '% &'*7)% -,% 8-*,518+% E-*)2X%%
@&'0)&2% 1*%!5%6'(%2))=%+-%.';)%'5=-2+%+-+'5%8-*+&-5%-,%+.)%+&'0)% 1*%2))0%'*0%'7&18/5+/&'5%K&-0/8+2%
=-;1*7%+-%?#?#%'*0%7-;)&*=)*+%8-*+&-55)0%'&)'2X%

%
<1;)*%+.'+%+.)%1*,-&='5%2))0%2)8+-&Y%'*0%)2K)81'554%5'&7)%+&'0)&2g='&9)+2%'&)%2/8.%1=K-&+'*+%,-&8)2%1*%HM%
#4&1'Y% -KK-&+/*1+1)2% ,-&% 2+&)*7+.)*1*7% '*0%K&-,)221-*'51E1*7% +.)=% ,/&+.)&% 2.-/50%=17.+% K/&2/)0X% % @.12%
=17.+% 1*85/0)% )ZK5181+% '8+1-*2]% +-% 1*+&-0/8)% *)N%;'&1)+1)2Y% &'12)% 2))0%A/'51+4% '*0%K&-=-+)%);)*%=-&)%
2K)81'51E)0%2))0%+&'0)X 

(
cX M-=)*Y%C)='5)%.)'0)0%>>%'*0%#))0%#)8/&1+4X%%H-%K'&+18/5'&%2))0B51*9)0%122/)2%N)&)%81+)2%(4%

,)='5)B.)'0)0%.-/2).-502%-&%N-=)*%,-&%7)*)&'554X%%C-8/2%7&-/K2%1*018'+)0%+.)4%'&)%VUUa%2))0%
2)8/&)%,-&%+.)1&%91+8.)*%7'&0)*2%'*0%dWBVUUa%2)8/&)%,-&%'55%,1)50%8&-K2X%$/)%+-%(&)'90-N*%-,%<-#%
2))0%2)&;18)2Y%N-=)*%1*018'+)%*-N%'&)%=-&)%1*;-5;)0%1*%2))0%85)'*1*7%'*0%+.'+%=-&)%2))0%12%2+-&)0%
1*%+.)%.-=)X( (
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9M6#$"'(=>((-00"N(=3(((9'/#(.C7$4J6'2('"7"62"B(40(!1'46(+[VVX)*+Y(
%
% !#".4"2(% >6'4"$1(% E'""B"'_?640$640"'(% A"6'(/8(@"7"62"(% %

%

E6'7"1(%

!&'(1%!(1'0% $!#:% Vd`V%
%

% %
% %

% !&'(1%!2N'0% $!#:% Vd`V% %

% 6'01'% $!#:g?"!:$!% Vd`W% %

% C/&'+%V% $!#:g?"!:$!% Vd`c% %

% C/&'+%T% $!#:g?"!:$!% VddV% %

% !"#!$%Vc\% !"#!$% Vdd[% %

% !&'(1%!(1'0%F!&+'I% $!#:g?"!:$!% Vdd[% %

% C/&'+%b%FC/&'+%[[`[I% $!#:% TUUU% %

% C/&'+%[%FC/&'+%bcVcI% $!#:g?"!:$!% TUUU% %

% C/&'+%W%% $!#:g?"!:$!% TUUU% %
% C/&'+%c%FC/&'+%WbbcI% <"#!:g?"!:$!% TUUV% %
% %C/&'+%\%FC/&'+%W[U\I% <"#!:g?"!:$!% TUU[% %

%

E'"6B(TM"6$(%

".'=%[% ?"!:$!% Vd`\% %

% 6-.-/+.%[% $!#:% Vd`c% %

% 6-.-/+.%\% $!#:% VddV% %

% ".'=%\% ?"!:$!% VddV% %

%

".'=%`%FJ)=-,BTTI% $!#:g?"!:$!% TUUU% %
$-/='%VV\cU% %$!#:% TUUT% %
$-/='%T%F!"#!$%``WI% %$!#:% TUU[% %
".'=%VU%FL'/EgL'/EI% %$!#:% TUU[% %

% 6-.-/+.%`% <"#!:j% TUUc% %
% 6-.-/+.%VU% <"#!:% TUV[% %
% $-/='%\% <"#!:% TUV[% %

%

WC'C%(TM"6$(%

!"#!$%\W% !"#!$% Vd`c% %

% 6-.-/+.%V% $!#:% Vd`U% %

% 6-.-/+.%W% $!#:% Vd`c% %

% >-/&'*1%Fi-8'5I% $!#:% H!% %

% m-/&1%\d% $!#:% Vd\\% %

% ".'=%V% $!#:g?"!:$!% Vd`[% %

% ".'=%b% $!#:g?"!:$!% Vd`c% %

% ".'=%W% $!#:g?"!:$!% Vd`d% %
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% 6-.-/+.%c% $!#:g?"!:$!% TUUU% %
% C/&'+%W%%FbU\UbI% $!#:g?"!:$!% TUUU% %
% $-/='%VVUW% $!#:g?"!:$!% TUUT% %

% 6-.-/+.%VV%F$-/='%
V``\VI% $!#:g?"!:$!% TUUT% %

% 6-.-/+.%d%F$-/='%
TUUV[I% <"#!:g?"!:$!% TUU[% %

% ".'=%c%F$-/='%TdUVdI% <"#!:g?"!:$!% TUU[% %
% ".'=%d%F$-/='%[VUUdI% <"#!:g?"!:$!% TUVU% %
% $-/='%b%F!"#!$%VTTdI% <"#!:g!"#!$% TUVU% %

%

?64^"%

<.-/+'%V% $!#:% Vd`d% %

% <.-/+'%`T% $!#:% Vdcd% %

% O5%6'2)5%V% $!#:% TUUU% %

% O5%6'2)5%T% $!#:% TUUU% %

%

9M4.F#"6%

6'5'01%Fi-8'5I% <D#J% H!% %

% <.'(%V%F?i"%[`TI% $!#:g?"!:$!% Vd`c% %

% <.'(%T%F?i"%bTcdI% $!#:g?"!:$!% Vd`c% %

% <.'(%b%FCi?P%`TBVWU"I% $!#:g?"!:$!% VddV% %

%
<.'(% [% FCi?P% dbB
db"I
% %

<"#!:g?"!:$!% TUUT% %

% <.'(%W%FCi?P%``B`W"I% <"#!:g?"!:$!% TUUT% %
%

Z6&6(&"60%

L/(&-21% $!#:% Vd`V% %
% >'='%V%F#)5X%!A/'0/58)I% $!#:% VddV% %
% >'='%T% <"#!:% TUV[% %
% >'='%b% <"#!:% TUV[% %

%

a"0$47%

6'5'01%!.='&%Fi-8'5I% $!#:% H!% %

% ?051(%V% $!#:g?"!:$!% Vd`c% %

% ?051(%T% $!#:g?"!:$!% TUUU% %

% ?051(Bb%F?ii%\dd[I% $!#:g?"!:$!% TUUT% %

% ?051(B[%F?ii%cTUVI% $!#:g?"!:$!% TUUT% %

%
d"6%

6-/2.&'% <D#J% VddV% %

% 6-/2&'% <D#J% VddV% %

% !/1&"60% !27&-N% $!#:% Vd`c% %

%
d"60C$%

!21% $!#:% VddU% %
% #'.)5% $!#:% Vd`W% %
%
#-/&8)]%<"#!:9M6#$"'(=>(-00"N(==3((!""B(?C7$4#74.6$4/0(W"#6'$%"0$\(#'/BC.$4/0()*++X()*+Y(
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(
5M"(%C7$4#74.6$4/0(6%/C0$2(8'/%()*++($477(-#'47()*+U(

%
#-,+%+-+'5% bT[VdUU% bT[VdUU% bTTdcWU% bTTdcWU% [[[cUWU%

>'&0%
N.)'+%

$-/='%V% 6'212% c\UU% c\UU% c\UU% c\UU% %

:)712+)&)0% [\\UU% [\\UU% [\\UU% [\\UU% %

")&+1,1)0% bbbdWU% bbbdWU% bbbdWU% bbbdWU% %

?=K&-;)0% TT[VWUU% TT[VWUU% WbcVTWU% WbcVTWU% `UTdWdU%

Q'&1)+4%+-+'5% T\Td\WU% T\Td\WU% bdWd[UU% bdWd[UU% `UTdWdU%

#.'=%c% 6'212% VUUU% VUUU% VUUU% VUUU% %

:)712+)&)0% TTUU% TTUU% TTUU% TTUU% %

8&-K% ;'&1)+4% 2+'7)% *)N% @-+'5%
r2+)&151E)0%%%

6&'*8.%
#)551*7%%

@-+'5%% :'N%
2))02%
'=-/*+%

#-,+%
N.)'+%

#.'=%[% ?=K&-;)0%% V\U[WU% V\U[WU% V\U[WU% V\U[WU% \U\`U%

#.'=%\% ?=K&-;)0% V`cbbUU% V`cbbUU% V`cbbUU% V`cbbUU% VWb[\TU%

#.'=%`% ?=K&-;)0% \V[WUU% \V[WUU% \V[WUU% \V[WUU% U%

$-/='%T% H/85)/2%% U% U% U% U% U%

6'212% ddUU% ddUU% ddUU% ddUU% T\UU%

:)712+)&)0% `V[WU% `V[WU% cVWUU% cVWUU% Vdd`U%

")&+1,1)0% T\VdWU% T\VdWU% T\VdWU% T\VdWU% [VVTU%

?=K&-;)0% b`dWU% b`dWU% b`dWU% b`dWU% TW\cbWU%

Q'&1)+4%+-+'5%% bdTTWU% bdTTWU% b`TbUU% b`TbUU% T\bVUWU%

<-5'*%T%% H/85)/2% % U% U% U% U%

6'212% cWUU% cWUU% cWUU% cWUU% TcbU%

:)712+)&)0%% cW`WU% cW`WU% cW`WU% cW`WU% U%

")&+1,1)0% d`[WU% d`[WU% d\TWU% d\TWU% U%

?=K&-;)0% dVWU% dVWU% dVWU% dVWU% U%

Q'&1)+4%+-+'5% VdUdWU% VdUdWU% V``cWU% V``cWU% TTUcUU%

% $-/='%[%% 1=K&-;)0% VU[WU% VU[WU% VU[WU% VU[WU% U%
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")&+1,1)0%% VWbUWU% VWbUWU% VWbUWU% VWbUWU% TcbVU%

?=K&-;)0% ddUUU% ddUUU% WcdUUU% WcdUUU% WT\V`[U%

Q'&1)+4%+-+'5% TcWUWU% TcWUWU% cWWUWU% cWWUWU% WTd`VWU%

:)2)'&8.%
VV%

H/85)/2% % U% WUU% WUU% %

6'212% bWUU% bWUU% bWUU% bWUU% %

:)712+)&)0% VV`UU% VV`UU% VV`UU% VV`UU% VUTbU%

")&+1,1)0% `[VUU% `[VUU% `[VUU% `[VUU% %

?=K&-;)0% cWUUUU% cWUUUU% c[TTWU% c[TTWU% VUUbVWU%

Q'&1)+4%+-+'5% `[d[UU% `[d[UU% `[TVWU% `[TVWU% VUVbb`U%

!92'0%\W% ?=K&-;)0% bWUU% bWUU% bWUU% bWUU% VTTU\\U%

:)2)'&8.%d% 1=K&-;)0% % % % % [dTVdU%

>'&0%+-+'5% bcWc\UU% bcWc\UU% WW\UVUU% WW\UVUU% V\U[[dcU%

M.)'+%+-+'5% d\\\WUU% d\\\WUU% `c`d`WU% `c`d`WU% TU[dTUTU%

%
%

5M"(&6'7"1(2"7740G($477()*+U(40(!?W(=B7"&(
8&-K% ;'&1)+4% 2+'7)% *)N% $)51;)&)0%

,&-=%
(&'*8.)2%

@-+'5%
2+)&151E)0%%

6&'*8.)2%
2)551*7%

6'&5)4% O/K.&'+)2%T%% H/85)/2%% % % U% U%
6'212% VWdUU% U% VWdUU% VWdUU%

:)712+)&)0% T[UUU% % T[UUU% T[UUU%
")&+1,1)0% VUdTVUU% % VUdTVUU% VUdTVUU%
?=K&-;)0% V`T\V[U% TVU`WUU% bdb[\[U% b`\UU[U%

Q'&1)+4%+-+'5% Td`WV[U% TVU`WUU% WU\\\[U% [ddTU[U%
O/K.&'+)2%\% H/85)/2%% % % U% U%

6'212% T`UU% U% T`UU% T`UU%
:)712+)&)0% `UU% % `UU% `UU%
")&+1,1)0% V`WU% % V`WU% V`WU%
?=K&-;)0% VbUT`U% % VbUT`U% VbUT`U%
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Q'&1)+4%+-+'5% VbWcbU% U% VbWcbU% VbWcbU%
6'&5)4%+-+'5% bUdb`cU% TVU`WUU% WTUTbcU% WVTcccU%

%
)%+.)%,'&=)&2%

0)51;)&)0%+.)%2))02%+-%+.)%2))02%1*2+1+/+1-*%1*%+.)%1*+)&1=%7-;)&*=)*+%1*%#'&'A)(X%%C'&=)&2%,'15)0%+-%0)51;)&%
+.)1&%41)50%+-%#J$%+-%7)+%+.)%,1*'*81'5%&)N'&0X%@.)%1*+)&1=%7-;)&*=)*+%+&1)0%+-%2/KK-&+%+.)1&%K&-0/8+1-*%'*0%
K&-+)8+%+.)1&%;'&1)+1)2%'*0%2+'7)2%%'2%,-55-N2X%%
%
Q)&1)+4%'*0%2+'7)% H)+%N)17.+%-,%&'N%%%
$-/='%V% 6'212% \\bc`%

:)712+)&)0% V\V\`U%
?=K&-;)0% [dT\T%

@-+'5%$-/='%V% TccbU%
#.'=%c% H/85)/2% VTW[b%

6'212% \[d\U%
:)712+)&)0% \TW[c%

@-+'5%#.'=%c% V[UUWU%
:)2)'&8.%VV% 6'212% \`\[W%

H/85)/2% VV`\U%
:)712+)&)0% V\Wb\%

@-+'5%&)2)'&8.%VV% dcU[V%
>'&0%+-+'5%% WV[[VV%
7-5'*%T% &)712+)&)0% \d[`V%
% % %
$-/='%T% % % 6'212% TVcVV%

:)712+)&)0% TbcbTT%
@-+'5%0-/='%T% TWdUbb%
@-+'5%2-,+% Tb`WV[%
<)*)&'5%+-+'5% `[TdTW%

(
!/C'."H((!?W(40$"'067(B/.C%"0$(
((

( (
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9M6#$"'(=>( X(d'/BC."B(%64071(&1(8/'%"'(./0$'6.$(G'/K"'23(((
Q/C$24B"(."'$484"B(.M600"72R((((%"62C'"2(6'"(40(FG23(
% % % H-;%TUUcBm/*)%TUU`% % %
% 0/&/=% (&)'0% ('&5)4% 8.189K)'% 5)*+15% %
% TWUUU% TWUUU% % % % %
% TWUUU% TUUUU% VWUUU% cUUU% `UUU% %
% `UUUUU% bUUUUU% % % % %
% `UUUU% cUUU% % % % %
% VcUUU% TUUUU% % % % %
% % VUWUUU% % % % %
@-+'5% d[cUUU% [ccUUU% VWUUU% cUUU% `UUU% V[W[UUU%
% % % % % % %
% % % H-;%TUU`Bm/*)%TUUd% % %
% bUUUU% TWUUU% bWUUU% VUUUU% VUUUU% %
% TWUUU% TWUUUU% % % % %
% bUUUU% VcUUU% % % % %
% `UUUUU% V\UUU% % % % %
% \WUUU% bUUUU% % % % %
% VWUUU% dWUUU% % % % %
% V`UUUU% % % % % %
@-+'5% VV[WUUU% [bbUUU% bWUUU% VUUUU% VUUUU% V\bbUUU%
% % % % % % %
% % % H-;%TUUdBm*)%TUVU% % %
% TWUUU% TUUUU% % % % %
% WUUUU% [UUUU% WUUUU% VUUUU% VWUUU% %
% VTUUUUU% [WUUUU% % % % %
% TUUUU% cUUUU% % % % %
% TUUUU% `VUUU% % % % %
% V`UUU% % % % % %
% TUUUUU% % % % % %
@-+'5% VWbbUUU% \\VUUU% WUUUU% VUUUU% VWUUU% TT\dUUU%
% % % % % % %
% % % H-;%TUVbBm/*)%TUV[%% %
% VWUUU% V\UUU% TUUUU% cUUU% WUUU% %
% WUUUU% VUUUU% % % % %
% VTUUU% VUUUU% % % % %
% VUUUU% bVUUU% % % % %
% \UUUU% % % % % %
% TWUUU% % % % % %
@-+'5% VcTUUU% \cUUU% TUUUU% cUUU% WUUU% TcVUUU%

(

#-/&8)X%%###!%K&)K'&'+1-*%C1)50N-&9%J'&8.Bm/*)%TUVW%
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V.  FIELD FINDINGS: ACROSS SITES 

@.)%,1)50N-&9%,-&%+.)%###!%+--9%K5'8)%1*%#)K+)=()&%TUVW%'2%,'&=)&2%N)&)%'22)221*7%+.)1&%2))0%2+-892%'*0%
K5'**1*7%,-&%+.)%1==1*)*+%N1*+)&%K5'*+1*7%2)'2-*X%%

@.)%'22)22=)*+%8-*210)&)0%+N-%='_-&%+.)=)2X%?+%'*'54E)0%+.)%2.-&+B+)&=Y%'8/+)%2))0%2)8/&1+4%21+/'+1-*Y%
,-8/21*7%-*%+.&))%8-*2)8/+1;)%2)'2-*2]%N1*+)&%TUV[BVW%F)Z+)*01*7%H-;)=()&%TUV[B!K&15%TUVWIY%2/==)&%
TUVW%FC)(&/'&4BJ'4%TUVWI%'*0%+.)%/K8-=1*7%N1*+)&%TUVWBV\%F2-N1*7%H-;)=()&%'*0%.'&;)2+%B!K&15%TUV\IX%
#))0%K&-8/&)=)*+%2+&'+)71)2Y%A/'*+1+1)2%2-N*Y%8&-K%K&-,15)2%N)&)%'55%'*'54E)0X%%%
%
!2%+.)%2)8-*0%+.&/2+Y%+.)%###!%8-*210)&)0%=)01/=B+)&=%+&)*02Y%1*85/01*7%K-221(5)%8.&-*18%2))0%2)8/&1+4%
K&-(5)=2% '*0% )=)&71*7% -KK-&+/*1+1)2X% ?22/)2% 8-*210)&)0% 1*85/0)0% 8&-K% 01;)&21,18'+1-*Y% 2))0% 2-/&81*7%
2+&'+)71)2Y%'88)22%+-%*)N%;'&1)+1)2Y%'*0%/2)%-,%-+.)&%1*K/+2X%%%
%

Acute Seed Security Findings, 2014 and 2015 

?22/)2%-,%2))0%2)8/&1+4%N)&)%,1&2+%28&/+1*1E)0%,-&%+.)%2.-&+%+)&=]%.-N%'*0%N.)&)%010%,'&=)&2%-(+'1*%2))0%
,-&%+.)%='1*%TUVWBVW%N1*+)&%2)'2-*%'*0%%+.)*%+.)%='1*%TUVW%2/==)&%2)'2-*X%$10%,'&=)&2%K5'*+%'% %
A/'*+1+4%-,%K5'*+1*7%='+)&1'5j%%%#))0%242+)=%2+'(151+4%'*0%&)2151)*8)%'&)%()2+%'22)22)0%(4%5--91*7%'+%=/5+1K5)%
2)'2-*2%1*%'%&-NX%%
 
I$$)"0&24%$0"E"F2*(+,+,$0"<3*(+$)W"9U->D-BW"7,(+$4"E"02''$4"0$*0&(0"
 
@'(5)%WXV%'*0%C17/&)%WXV%2.-N%+.)%2-/&8)2%'*0%A/'*+1+1)2%-,%2))0%'8+/'554%K5'*+)0%(4%,'&=)&2%,-&%+.)%='1*%
N1*+)&%TUV[BVW%2)'2-*X%?*,-&='+1-*%12%71;)*%1*%(-+.%+'(5)%'*0%7&'K.%,-&=%2-%'2%+-%='9)%.17.54%;121(5)%+.)%
&)5'+1;)%/2)%-,%2-/&8)2%'*0%+.)%28'5)%-,%2))0%/2)%,&-=%)'8.X%%#);)&'5%,)'+/&)2%'&)%-,%*-+)X%
%
IJ"'677\(/J"'([*f(/8($M"(2""B(86'%"'2(2/K"B(.6%"(8'/%(7/.6 (/K0(
2$/.F2\( $M"( 7/.67(%6'F"$\(/'( $M'/CGM( 2/.467( 0"$K/'F23(@.12% 2/77)2+2% +.)% 1=K-&+'*8)% -,% 1*,-&='5% 2))0%
242+)=2%'2%+.)%8-&)%2))0%2-/&8)2X% %5'6B"'2(K"'"("2#".46771(4%#/'$60$(62(6(2/C'."(/8(2""B\(,Vf(/8($M"(
$/$67(2/K0\(K4$M(2$/.F2(6(2"./0B(4%#/'$60$(2/C'."\()Yf(/8(2""B(2/K03(
(
?*% +)&=2%-,%7-;)&*=)*+B519)%8.'**)52Y% +.)%#J$%N'2% 1=K-&+'*+%-*54% ,-&%N.)'+%'*0%VUa%-,%2))0%2-N*X%%
C'&=)&2%1*%+.)%*-&+.N)2+%.';)%=-;)0%+-%K&-8/&1*7%,&-=%5-8'5Y%*-*B7-;)&*=)*+'5%242+)=2X%
%
!7&-BK.'&='812+2%8-*+1*/)%+-%2/KK54%1=K-&+'*+%K-&+1-*2%-,%+.)%.-&+18/5+/&'5%2))0X%
%%
%
%
%
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56&7"(,3+H((!""B(QfR(#760$"B(60B(2/C'."2(86'%"'2(C2"B\(T40$"'()*+YX+,(6.'/22(24$"2H(PT(!1'46. 
(

%% %% %% %% f(/8($/$67( %% %% %%

9'/#(
5/$67(FG(
2/K"B( >-=)%

2';)0%
#-81'5%

*)+N-&9%
K&1;'+)%
+&'0)&%

'7&-B1*K/+%
0)'5)&%

<-#%g%
<D#J%

8-*+&'8+%
2))0%

7&-N)&2% #J$%
='42M(#/$6$/( dbUUUXU% TXT% WX[% SV3S( \XV% UXU% dXV% UXW%
9/%%/0(
&"602( bTUXU% UXU% UXU% +**3*( UXU% UXU% UXU% UXU%
9M4.F#"62( \`\UXU% U+3V( WX`% ,[3*( bX\% UXU% UXU% UXU%
5/%6$/( VX`% UXU% UXU% UXU% +**3*( UXU% UXU% UXU%
96&&6G"( V\UUX`% UXU% UXU% UXU% +**3*( UXU% UXU% UXU%
I04/0( dUUXU% UXU% TTXT% WXU% V*3V( UXU% UXU% UXU%
d"6( V[V`XU% cXV% UXU% Y+3,( U*3U( UXU% UXU% UXU%
a"0$47( W`[TXU% V\X[% WX\% SV3S( VXb% UXU% UXU% UXU%
TM"6$( V\\WdWXW% UU3D( bX[% Y+3S( [X[% TXU% UXU% VVX[%
E6'7"1( cdd`WXT% TbXU% cXb% V,3V( TXU% UXU% TXV% UXU%
9C%40( TTTUXU% VWXW% UXU% D*3Y( [XV% UXU% UXU% UXU%
E76.F(2""B( \bV`XW% T[XU% VX[% S+3*( VXb% UXU% bXT% UXU%
-042"( [TUXU% TdX`% TX[% Y)3+( TTX\% UXU% UXU% UXU%
9/'460B"'( TUdWXU% T[X\% TXd% S)3V( UXU% UXU% UXU% UXU%
]6'74.( VVXU% D+3D( UXU% V`XT% UXU% UXU% UXU% UXU%
Z6&6(E"60( Tb\`UXU% YV3U( VTX`% UD3*( bXU% UXU% UXU% UXU%
96C7487/K"'( VXT% UXU% UXU% UXU% +**3*( UXU% UXU% UXU%
a"$$C."( TX[% UXU% V)3,( UXU% US3,( UXU% UXU% UXU%
5M1%"( WUXU% UXU% UXU% +**3*( UXU% UXU% UXU% UXU%
5I5-aX677(
.'/#2( bdVbTV% TbXd% WXb% ,V3)( [Xc% UX`% TXc% WXU%

(
Z4GC'"(,3+ X+,(((%6i/'(.'/#2(((T40$"'(2"62/0((
(

(

UXU
VUXU
TUXU
bUXU
[UXU
WUXU
\UXU
cUXU
`UXU

@&'0)& >-=)%2';)0 '7&-B1*K/+
0)'5)&

<DQ@g%#J$

".189K)'2 M.)'+ 6'&5)4 65'89%2))0
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@.)%2'=)%+&)*02%N)&)%*-+)%,-&%+.)%#/==)&%TUVW%2)'2-*X%@&'0)&2%'*0%.-=)B2';)0%2+-892%
K&)0-=1*'+)0%'2%2-/&8)2X%F@'(5)%WXTIX%
(
56&7"(,3)H((!""B(QfR(#760$"B(60B(2/C'."2(86'%"'2(C2"B\(!C%%"'X)*+,((!"62/0(6.'/22(24$"2H(PT(!1'46. 

9'/#(
5/$67(FG(
2/K"B( >-=)%

2';)0%%
#-81'5%

*)+N-&9%
P&1;'+)%
+&'0)&%

'7&-B1*K/+%
0)'5)&%

<-#%g%
<D#J%

8-*+&'8+%
2))0%

7&-N)&2% #J$%
?64^"( VVU\XU% ,D3D( bX\% \XV% U+3V( UXU% UXU% UXU%
='42M(#/$6$/( cUVbU[XU% TbX\% VUXb% ,S3+( bXW% UX\% UXc% TXV%
]'/C0B0C$( b\cUXU% `XT% UXU% S+3S( TUXT% UXU% UXU% UXU%
9/%%/0(
&"602( WT[XU% TXb% UXU% TcXb% V*3U( UXU% UXU% UXU%
9/K#"6( VWVXb% VdX`% VV3+( [XU% `XV% UXU% UXU% UXU%
5/%6$/( T[X\% TX\% UXV% ,+3U( U,3,( UXU% UXU% UXU%
96&&6G"( [XU% UXU% UXU% ,*3*( ,*3*( UXU% UXU% UXU%
I04/0( VV\[XW% VUXd% [XV% Y,3[( U[3+( UXU% UXU% UXU%
IF'6( VW[XV% ,S3*( VUX`% U*3D( VXW% UXU% UXU% UXU%
-C&"'G40"( TbXT% V\X`% UXU% U*3D( UU3V( UXU% UXU% UXU%
]'""0(J"G( bUXW% UXU% UXU% S)3+( TcXd% UXU% UXU% UXU%
T6$"'%"7/0( VbdUXW% UXU% UXU% UXW% WX[% UXU% UXU% UXU%
TM"6$( \VUXU% UXU% UXU% +**3*( UXU% UXU% UXU% UXU%
E6'7"1( bUUXT% +**3*( UXU% UXU% UXU% UXU% UXU% UXU%
9C%40( V`UXU% UXU% TTXT% SS3D( UXU% UXU% UXU% UXU%
E76.F(2""B( V[WXU% \Xd% UXU% TcX\% V,3,( UXU% UXU% UXU%
-042"( [TXU% TVX[% UXU% SD3V( UXU% UXU% UXU% UXU%
]6'74.( VTXW% TUXU% UXU% D*3*( UXU% UXU% UXU% UXU%
9C.C%&"'( WUX[% UXU% UXV% TbXV% SV3+( UXU% UXU% UXU%
Z6&6(E"60( VbcbXU% U,3*( UXU% \X\% YU3[( UXU% V[X\% UXU%
d"##"'( VVXT% V`Xc% UXU% ,+3Y( bUXU% UXU% UXU% UXU%
!`C62M( \`WXc% V)3Y( UXU% VX`% U,3D( UXU% UXU% UXU%
96C7487/K"'( UXc% UXU% UXU% UXU% +**3*( UXU% UXU% UXU%
a"$$C."( bXU% UXU% +**3*( UXU% UXU% UXU% UXU% UXU%
E""$( TXW% UXU% UXU% UXU% +**3*( UXU% UXU% UXU%
9606'1(
?"7/0( TVXT% TX[% UXU% YS3)( ,*3,( UXU% UXU% UXU%
5C'04#( TXU% UXU% UXU% UXU% +**3*( UXU% UXU% UXU%
5I5-aX677(
.'/#2( cVTd`WXd% TbX\% VUXV% ,V3D( bX`% UX\% UXc% TXV%

(
(
( (
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L4$"6*4'$40"0$$)D0+4$00$)"9U->D-B""
Sowing quantities 

@-% /*0)&2+'*0% ()++)&% K-221(5)% ;/5*)&'(151+4Y% ,'&=)&2% 8-=K'&)0% +.)% TUV[BVW% A/'*+1+1)2% -,% 2))0% +.)4%
2-N)0Y%(4%8&-KY%N1+.%N.'+%+.)4%N-/50%*-&='554%2-N%'+%+.)%2'=)%+1=)%)'8.%4)'&X%6'218'554Y%+.)%A/)2+1-*%
N'2%+.12]%M)&)%+.)%TUV[BVW% %

C'&=)&2%&)K-&+)0%+.'+%+.)4Y%-;)&'55Y%.'0%1*8&)'2)0%+.)%A/'*+1+1)2%2-N*Y%'8&-22%8&-K2%(4%2-=)%VWa%,-&%
+.)%N1*+)&%2)'2-*%'*0%'5=-2+%`a%,-&%+.)%2/==)&X%%@.)2)%2+'(5)%-&%K-21+1;)%+&)*02%N)&)%N10)54%-(2)&;)0%

-N)0%+.)4%2-N)0%+.)% 2'=) %-&% =-&) %+.'*%/2/'5%F@'(5)2%WXb%'*0%WX[IX%

56&7"(,3UH((Z6'%"'2 8/'()*+YX+,(K40$"'(2"62/0((X(%/'"\(7"22\(/'(26%"j(

9'/#( k(OO2(
f(/8(OO2(

6J"'6G"(f(.M60G"(
?I@:( !-?:( a:!!(

='42M(#/$6$/( T[% TUX`% W[XT% TWXU% DB8XX"
9M4.F#"62( TW% T`XU% W\XU% V\XU% VS3D*(
a"0$47( bb% dXV% cWX`% VWXT% )3UV(
TM"6$( Tc[% V[XT% W`XU% TcX[% D>8-U"
E6'7"1( Vbb% TVX`% \WX[% VTX`% +[3*U(
9C%40( b`% b\X`% WUXU% VUXW% +[3SS(
E76.F(2""B( `d% WTX`% bbXc% VbXW% Y)3Y,(
-042"( VW% [\Xc% [UXU% VbXb% ,U3Y+(
9/'460B"'( TU% `UXU% VWXU% WXU% +UV3SU(
Z6&6(E"60( W\% `Xd% \UXc% bUX[% DY8XX"
(
5I5-aX677(.'/#2( S,+( ),3V( ,Y3+( )*3)( L(+U3*U(

 

8/'()*+,(2C%%"'(2"62/0((X(%/'"\(7"22\(/'(26%"j(

9'/#( k(OO2(
f(/8(OO2(

6J"'6G"(f(.M60G"(
?I@:( !-?:( a:!!(

?64^"( Vd% VUXW% [TXV% [cX[% D-Z89Y"
='42M(#/$6$/( d`% TdX\% TdX\% [UX`% )*3+)(
9/%%/0(&"602( bc% TcXU% bcX`% bWXV% +U3*D(
5/%6$/( cb% VdXT% WcXW% TbXb% D3UY(
I04/0( TV% [TXd% [cX\% dXW% +[3)Y(
IF'6( Td% TUXc% W`X\% TUXc% +3SY(
-C&"'G40"( \[% VWX\% \UXd% TbX[% *3U)(
T6$"'%"7/0( bW% [TXd% T`X\% T`X\% +D3[Y(
9C.C%&"'( `U% VWXU% WbX`% bVXb% D-X8[>"
d"##"'( [T% VVXd% cbX`% V[Xb% DZ8U["
!`C62M( [c% V[Xd% WVXV% b[XU% D>8X\"
9606'1(?"7/0( VT% bbXb% bbXb% bbXb% D->8[X"
5I5-aX677(.'/#2( V+Y( )Y3[( YS3S( )[3U( (L(D3YV(
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"
"Harvests 

#-N1*7%'=-/*+2%K-&+&'4%-*54%K'&+%-,%+.)%K18+/&)X%%@.)%8&-K%41)50%'*0%7)*)&'5%.'&;)2+2%N)&)%&)K-&+)0%(4%
,'&=)&%'52-%';)&'7)%F*-&='5I%-&%%7--0%%1*%-;)&%dUa%-,%8'2)2%'*0%'8&-22%8&-K2X%%%#-Y%);)*%1*%+)&=2%-,%41)502Y%
TUV[BVW%2)'2-*2%N)&)%K&-=121*7%-*)2X%

 
56&7"(,3,H(( 2"22%"0$2(/8($M"4'(/K0(M6'J"2$2H()*+YX)+*,(2"62/02\(PT(!1'463(
(

"
I$$)"0&24%$0"*()"F2*(+,+,$0"+&"@$"<3*(+$)"9U-BD-["'*,("0$*0&("""
C'&=)&2%1*%*-&+.N)2+%N)&)%'29)0%+.)%2'=)%A/)2+1-*2%-*%'8+/'5%2))0%2-/&8)2%'*0%A/'*+1+1)2%+-%()%K5'*+)0%
,-&%+.)%*)Z+%='_-&%2)'2-*Y%TUVWBTUV\%N.18.%N'2%'(-/+%21Z%N))92%'N'4%'+%+.)%+1=)%-,%+.)%###!X%%M.15)%

%'&)% Y%+.)4%'&)%'%7--0%1*018'+-&%-,%N.)+.)&%,'&=)&2%)ZK)8+%
2))0%2+&)22%-&%-+.)&%&)5'+)0%+&-/(5)2X%C/&+.)&=-&)Y%71;)*%+.'+%='*4%-,%+.)%1*+)&;1)N2%N)&)%8-*0/8+)0%(4%
,-&=)&%'10%K&-;10)&2Y%,'&=)&2%'*2N)&1*7%+.12%A/)2+1-*%8-/50%.';)%'52-%2.-N*%(1'2%(4%+&41*7%+-%)5181+%2))0%
'10%.)5KX%?*%8-*+&'2+Y%+.)%&)2/5+2%2.-N)0%'%2+&-*7%+&)*0%+-N'&0%2)5,B2/,,181)*84% %'*0%'N'4%,&-=%'291*7%
,-&%2))0B&)5'+)0%'10X%%=0(G"0"'67\(60$4.4#6$"B(C2"(/8(2""B(2/C'."2(8/'()*+,X+V(K62($M"(26%"(62(8/'($M"(
#'"J4/C2(2"62/02\(((
(
Z/'(C#./%40G()*+,X+V(K40$"'(2"62/0H(

 V)f(/8(2""B($/(&"(2/C'."B(8'/%($'6B"'2\())f(8'/%(/K0(2$/.F2(

 lC60$4$4"2($/(&"(2/K0()*+,X+VH((/J"'677(40.'"62"2(/8(L()Y3V(f(

 !/%"(2M48$(40(.'/#(#'/847"23("2#".46771($/K6'B(&76.F(2""B\(./'460B"'(60B(.C%403(
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"
K&%20,(5"&("<&+$(+,*3"<4&@3$'0"*4$*0"*()"0<244,(5"<4&)2%+,&(""
"
Potential problem areas 
(
@.)%2/&K&121*7%K-21+1;)%'7&18/5+/&'5%K&-0/8+1-*%K18+/&)%,-&%TUV[BV\BB% % 1*%+.)%=102+%-,%='221;)%8-*,518+BB%%%
2.-/50%*-+%-(28/&)%+.'+%+.)&)%='4%()%;/5*)&'(5)%K-K/5'+1-*2%2+155%,'&=1*7%X%%%>)&)%N)%)Z'=1*)%&)'2-*2%%%
N.4%2-=)%,'&=)&2%'&)%K5'*+1*7%5)22%-,%'%71;)*%8&-K%'2%2/8.%1*217.+%='4%()%1=K-&+'*+%,-&%.)5K1*7%+-%0)217*%
8&1+18'5% ./='*1+'&1'*% -&% 0);)5-K=)*+% '2212+'*8)X% % % :)=)=()&% +.'+% @'(5)2% WXb% '*0% WX[% .'0% 1*018'+)0%

BVW%N1*+)&%'*0%
2/==)&%2)'2-*2%&)2K)8+1;)54X%%%%%
 
@'(5)%WX\%2/=='&1E)2%&)'2-*2%,'&=)&2%7';)%+-%2-N1*7% 5)22%-,%'%K'&+18/5'&%8&-KX%%@.)&)%N)&)%'(-/+%TU%
01,,)&)*+%K-+)*+1'5%&)'2-*2%,-&%2-N1*7% 5)22Y%7)*)&'554%7&-/K)0%(4%2))0B&)5'+)0%&)'2-*2%F+.)%+-K%-,%+.)%
+'(5)IY%&)'2-*2%&)5'+)0%+-%-+.)&%,'8+-&%-,%K&-0/8+1-*%519)%5'*0Y%5'(-&%1*K/+2%-&%N)'+.)&Y%F+.)%=1005)%-,%+.)%
+'(5)IY%+.)*%&)'2-*2%51*9)0%+-%(177)&%2+&'+)74%-&%-K)&'+1*7%)*;1&-*=)*+Y%2/8.%'2%,/*8+1-*1*7%-,%='&9)+2%
-&%1*;)2+=)*+%K&1-&1+1)2%F+.)%(-++-=%-,%+.)%+'(5)IX%
%
C'&=)&2% ,-&% +.)%N1*+)&% 2)'2-*% 2-N)0% 5)22% 7)*)&'554% ,-&% +.&))% &)'2-*2X% % 64% ,'&Y% +.)%=-2+% 1=K-&+'*+%
8-*2+&'1*+%N'2%8-2+%'*0%A/'51+4%-,%8-=K5)=)*+'&4%1*K/+2Y%2/8.%'2%K)2+1810)2%'*0%,)&+151E)&X%%#))0%8-2+%1+2)5,%
'*% 122/)% ,-&% 2-=)X% % @.)% +.1&0% ='_-&% 8-*2+&'1*+% N'2% *-*B,/*8+1-*1*7% ='&9)+2]% +.)4% 2-N)0% 5)22% -,% '%
K'&+18/5'&%8&-K%F-,+)*%N.)'+I%'2%-/+K/+%='&9)+2%N)&)%*-+%,/*8+1-*1*7X%
%
C'&=)&2%,-&%+.)%2/==)&%2)'2-*%F,-8/2%-*%1&&17'+)0%;)7)+'(5)2I%2-N)0%5)22%='1*54%()8'/2)%-,%+.)%K&18)%
'*0%A/'51+4%-,%1*K/+2X%C/55%2+-KX%%
%
H-+)%+.'+%+.)&)%N)&)%;1&+/'554%*-%8-*2+&'1*+2%81+)0%'&-/*0%+.)%';'15'(151+4%-,%2))0X%%#))0%N'2%';'15'(5)X%
%
%
( (
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56&7"(,3VH(@"62/02((Qf(/8('"2#/02"2R(86'%"'2(.4$"B(8/'(2/K40G(a:!!(
T40$"'(60B(!C%%"'(2"62/02()*+YX+,3(
 

@"62/0(

T40$"'()*+YX+,(
(QPe+DVR(

f('"2#/02"2(

!C%%"'()*+,(
QPe)USR(

f'"2#/02"2(

!::WX(@:a-5:W(Q/'(40B4'".$71(740F"BR( % %%
@""0%&4&/-&,/-/+:% % %%
*-%2))0%';'15'(5)%1*%='&9)+% UXU% UX[%
*-%2))0g8/++1*72%';'15'(5)%,&-=%*)17.(-&2% UXU% UX[%
@""0%&$$"((% % %%
*-%=-*)4%+-%(/4%2))0gK--&%,1*'*8)2%%-&%2))0%+--%.17.% VVXb% V[X`%
@""0%H9&-/+:% % %%
2))0%';'15'(5)%12%*-+%7--0%A/'51+4%-&%+.)%;'&1)+4%12%*-+%519)0% TXc% TXV%
2C&X$/$67H(!""BX'"76$"B( +Y3*( +S3S(
PIPX!::W(Z-95I@!(IZ(d@IW<95=IP(Qa4%4$2R( % %%
*-g1*2/,,181)*+%5'(-&% VXV% TXV%
155*)22g.)'5+.%K&-(5)=2% VX\% UX[%

*-g1*2/,,181)*+%5'*0%-&%%5'*0%*-+%'KK&-K&1'+)g2/,,181)*+54%,)&+15)% WXd% bXU%
5'89%-,%+--52g+&'8+-&g%-+.)&%='8.1*)&4%+-%,'&=% UXW% UX`%
K5'*+%%K)2+2g012)'2)2%='9)%K&-0/8+1-*%*-+%K-221(5)% bXT% [X\%
'*1='52gK&)0'+-&%='9)%K&-0/8+1-*%*-+%K-221(5)% UXW% UXU%
5'89%-,%-+.)&%1*K/+2]%%%8-*+&-55)0%N'+)&%2/KK54g1&&17'+1-*%%-&%
,)&+151E)&% VWXV% TTX`%

i-N%A/'51+4%-,%1*K/+2%]%)X7X%,)&+151E)&2Y%.)&(1810)2Y%K)2+1810)2% WXd% WXW%

P&18)%-,%1*K/+2%+--%.17.% TWXb% bUX[%
K--&%N)'+.)&g&'1*,'55% VXV% VXc%
?*2)8/&1+4% TXc% TXW%
2C&X$/$67H(86.$/'2(/8(#'/BC.$4/0X'"76$"B( V)3[( SU3D(
I5O:@(d@=I@=5=:!_!5@-5:]=:!( % %%
='&9)+2%,-&%8&-K%-&%8&-K%K&-0/8+2%%*-+%N)55B0);)5-K)0%%% V\XV% [XT%
-+.)&%K&1-&1+1)2%+.'*%'7&18/5+/&)%%F)X7X%.';)%2.-KI% VX\% UX[%
D+.)&% bXT% UX[%
5I5-a( [S3D( [V3D(

%

(
 
Spurring production 
 
@-%,/&+.)&%/*0)&2+'*0%+.)%&'+1-*'5)%,-&% K5'*+1*7%0)8121-*2Y%N)%)*0%-*%'%K-21+1;)%*-+)]%N.4%+.-2)%
N.-%K5'*+)0%=-&)% 010% 2-BB% ,-&% '% 71;)*% 2)'2-*%'*0% 8&-K% F@'(5)%WXcIX% % >-/2).-502% 8'*% K5'*+%=-&)% ,-&%
=/5+1K5)% &)'2-*2Y%'7'1*%85/2+)&)0%()5-N%()+N))*%2))0B&)5'+)0% &)'2-*2Y% +.-2)%&);-5;1*7%'&-/*0%-+.)&%
,'8+-&2%-,%K&-0/8+1-*%'*0%+.-2)%+1)0%+-%8.'*71*7%'7&18/5+/&'5%2+&'+)74%-&%='&9)+%0);)5-K=)*+X%
%
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C-&%(-+.%2)'2-*2Y%+.)%='_-&%0&1;)&%+-%,'&=)&2%K5'*+1*7%=-&)%-,%'%71;)*%8&-K%12%+1)0%+-%K-21+1;)%='&9)+%
K-221(151+1)2X%%O;)*%1*%+.12%-,%81;15%2+&)22Y%HM%#4&1'*%,'&=)&2%'&)%8.'*71*7%8&-K%K-&+,-51-2%='1*54%+-%2)1E)%
-*%='&9)+%-KK-&+/*1+1)2X%
%

%
%
%
56&7"(,3SH((@"62/02(86'%"'2(Qf(/8('"2#/02"2R(G6J"(8/'(#760$40G(?I@:($M60(0/'%67(/8(6((
((((((((((((((((((((((((((((G4J"0(.'/#(40(T40$"'(60B(!C%%"'(2"62/02()*+YX+,(
%

@"62/0(

T40$"'((
)*+YX+,(
QPe)++((R(

f('"2#/02"2(

!C%%"'((
)*+,(

QPe(+D,(R(
f('"2#/02"2(

!::W(@:a-5:W( % %
@""0%&4&/-&,/-/+:% % %
=-&)%2))0%';'15'(5)%0/)%+-%7--0%.'&;)2+% UXd% UXW%
=-&)%2))0%';'15'(5)%0/)%+-%,&))%2))0% UXU% bXT%
@""0%&$$"((% % %
=-&)%=-*)4%+-%(/4%2))0%-&%2))0%K&18)%5-N% UXd% bXT%
7-+%8&)01+%+-%(/4%2))0% UXd% [Xb%
<-+%;-/8.)&2%F-&%H<DBK&-;10)0%8'2.I% UXU% VXV%
@""0%H9&-/+:% % %
.';)%)2K)81'554%7--0%2))0%-&%%7--0%;'&1)+4% VX[% bX`%
2C&X$/$67H(!""BX'"76$"B( Y3U( +V3)(
PIPX!::W(Z-95I@!(IZ(d@IW<95=IP(((Q/##/'$C04$4"2R( % %
7--0g1*8&)'2)0%%5'(-&% VUX[% VVX[%
,))51*7%2+&-*7g.)'5+.4% UXW% TXT%
.';)%=-&)%5'*0g=-&)%,)&+15)%5'*0% VUXU% [Xb%
.';)%+--52g+&'8+-&Y%%-+.)&%='8.1*)&4%+-%.)5K%,'&=% UXW% UXU%
.';)%'88)22%+-%1&&17'+1-*Y%,)&+151E)&%-&%-+.)&%1*K/+2%F,-&%
)Z'=K5)Y%2+'9)2I% VX[% `XV%
7--0%N)'+.)&g&'1*,'55% V[XT% `X\%
7--0%2)8/&1+4%FK)'8)%.'2%'&&1;)0I% TX[% TXc%
2C&X$/$67H(86.$/'2(/8(#'/BC.$4/0X'"76$"B( U[3U( US3U(
I5O:@(d@=I@=5=:!_!5@-5:]=:!( % %

N)55B0);)5-K)0%g*)N%='&9)+2%,-&%8&-K%-&%8&-K%K&-0/8+2%% [WXW% b`X[%
.';)%0)810)0%+-%71;)%=-&)%%K&1-&1+4%+-%'7&18/5+/&)%%% bX`% TXT%
D+.)&% \X\% [Xd%
5I5-a( [[3,( [D3[(

%

%
%
%
%
%
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M*("+1$"'*4=$+0")$3,/$4"0$$)"9U->D9U-[]"
?*%'55%-,%+.12Y%'%9)4%A/)2+1-*%1*%2))0%2)8/&1+4%()8 %+.)%='&9)+2%0)51;)&j%%M155%2))0%()%
K/+%-*%-,,)&Y%N1+.%+.)%A/'51+4%+.'+%,'&=)&2%N'*+%'*0%'+%K&18)2%+.'+%='9)%K/&8.'2)%'88)221(5)%,-&%
2='55.-50)&%,'&=)&2j%%%%

".'K+)&%?Q%5--9)0%'+%7)*)&'5%,-&='5%'*0%1*,-&='5%2))0%='&9)+%,/*8+1-*1*7X%%@.)%#J$%'*0%8-*+&'8+)0%
7&-N)&2%'&)%2+155%-K)&'+1*7%'5()1+%'+%/*);)*%28'5)X%%%J-&)%1=K-&+'*+54Y%'%*)+N-&9%-,%,-&=)&%8-*+&'8+)0%

%+&'0)&2%F2))0g7&'1*I%2))=%+-%.';)%8-*210)&'(5)%
,/*8+1-*1*7%K&-8)22)2%1*%K5'8)%%'*0%'&)%'(5)%+-%*';17'+)%+.)%;'&1)0%8-*,518+%E-*)2X%%>)&)%'&)%2/=='&1E)0%
+.)%1==)01'+)%8&-Kg2))0%2/KK54%+-%0)+)&=1*)%1,%'&)%K&-(5)=2BBB%-&%*-+X%

%%
Agro-pharmacists/ Trader supply 2014-16 seasons 
 
i'&7)&%+&'0)&2%'*0%'7&-BK.'&='812+2%N)&)%1*+)&;1)N)0%'+%'55%21+)2X%%H-+)%+.'+%(-+.%2)+2%.';)%8-==)&8)%
1*%.17.)&%A/'51+4%2))0%F8)&+1,1)0%'*0%,&-=%,-&=)&%8-*+&'8+)0%,'&=)&2I%'2%N)55%'2%*-&='5%,'&=)&%2))0Y%+.'+%
,'&=)&2%&-/+1*)54%/2)%,-&%8&-K2%2/8.%'2%('&5)4%'*0%5)7/=)2X%%
%
J)&8.'*+2%N1551*7%+-%2.'&)%1*217.+2%-*%A/'*+1+1)2%(4%8&-K%*)'&%/*'*1=-/254%1*018'+)0%+.'+%2/KK51)2%N)&)%
)'2154%';'15'(5)X%F@'(5)%WX`I%

 
 

56&7"(,3DH((5'6B"' ( (Q)*+,R(j(
 

=$"%( :62471(6J6476&7"( P/$("62471(6J6476&7"(
P/$(6J6476&7"(

6$(677(

(( %% %% %%

TM"6$( ;;;;;;;;;;;;;( s% %%

E6'7"1( ;;;;;;;;;( %% %%

a"0$47( ;;;;;;;;( ss% %%

9C%40( ;;;;;;;( %% %

E76.F(2""B( ;;;;;;( %% %%

9M4.F#"6( ;;;;;( sss% %%

9/'460B"'( ;;;( %% %%

Z6&6(&"60( ;( %% %%
(

%
".'&+1*7%-,%2K)81,18%2'5)%K'++)&*2%-;)&%+N-%2)'2-*2Y%+.)%5'2+%'*0%8/&&)*+%FN.)&)(4%2'5)2%N)&)%+'91*7%K5'8)%
0/&1*7% +.)% K)&1-0% -,% '22)22=)*+I% ,/&+.)&% 1*018'+)% +.'+% 2'5)2% N)&)% /K% ,-&% '55% +.)% 2);)*% ='_-&% 8&-K2%
=-*1+-&)0Y%N1+.%1*8&)'2)2%,&-=%bda%%F,-&%N.)'+I%+-%VVca%%F,-&%K-+'+-IX%

 
"
"
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(
56&7"(,3[H((5'6B"' (.M6'$40G(/8(267"2(/J"'($K/(2"62/02\()*+YX)*+V(
(

9'/#( P($'6B"'2(
!67"2()*+,X
)*+V(Q$R(

!67"2()*+YX
)*+,(Q$R(

W488"'"0."(40(
267"2(Q$R(

f(
W488"'"0."(
40(267"2(

%% %% %% %% %% %%
%%M.)'+% VW% V[[% VU[% [U% U[(

%%6'&5)4% VU% cb% b`% bW% [+(

%%i)*+15% \% T`% VT% V\% +)[(

%%".189K)'% ,( +,( D( D( +**(

%%C'('%()'*% VT% TW% VU% VW% +,*(

%%65'89%2))0% d% TU% d% VV% +))(

%%P-+'+-% VU% T`c% VbT% VWW% ++S(

"
"

%-N*%'22)22=)*+2%+.'+%%%%
%';'15' 12%*-+%'%8-*2+&'1*+%+-%+.)1&%2-N1*7%%%F@'(5)%WX\%'(-;)IX%

%
?+%12%1=K-&+'*+%+-%)=K.'21E)%+.'+%N.15)%+.)%2/KK54%210)%-,%='&9)+2%2))=2%+-%()%,/*8+1-*1*7%-&%);)*%
,5-/&12.1*7Y%+.)%='&9)+%8-*+)Z+%12%*-+%'%*-&='5%-*)Y%)2K)81'554%,&-=%+.)%,'&=1*7%8-==/*1+4%
K)&2K)8+1;)X%%$/)%+-%2)8/&1+4%+.&)'+2^%='&9)+2%0'42%'&)%*-+%()1*7%&-/+1*)54%.)50^%,'&=)&2%='4%+&';)5%
0/&1*7%+.)%0'4%(/+%8)&+'1*54%'&)%&)5/8+'*+%+-%=-;)%'+%*17.+^%'*0%=/5+1K5)%8-*+1*/'554%=-*1+-&%K-K/5'+1-*%
=-;)=)*+X%
%
!*0%+.)*%+.)&)%.'2%())*%217*1,18'*+%='&9)+%1*,&'2+&/8+/&)%0'='7)X%%@.)%21+)%-,%$'&9-/2.%2)&;)2%'2%-*)%
)Z'=K5)Y%N.)&)%='&9)+%(-=(1*7%.'2%(&-/7.+%+-%+.)%7&-/*0%+.)%,/55%5-8'5%='&9)+%7&-/*0%'*0%2+'55%'*0%
2='55%2/&&-/*01*7%2.-K2X%"
"
"
 
Is Money an issue around seed?   
 
@.)%122/)%+.)*%&);-5;)2%'&-/*0%N.)+.)&%,'&=)&2%8'*%',,-&0%+-%K'4%,-&%+.)%2))0%-*%-,,)&j%%@'(5)2%%WXVU%%
'*0%WXVV%'*0%8'58/5'+)0%+.)%)ZK)*01+/&)2%*))0)0%,-&%+.)%='_-&%8&-K2%,'&=)&2%2-N)0%'*0%K5'**)0%+-%2-N%%
-;)&%+N-%N1*+)&%2)'2-*2BB%%1*%+.)%'=-/*+2%,'&=)&2%1*018'+)0%+.)4%/2)X%%%!0_/2+1*7%,-&%;'&1'(5)%8/&&)*84%
)Z8.'*7)% &'+)2Y% ,'&=)&2% 2K)*+% eb\[% 1*%TUV[B% TUVW%'*0%K&-_)8+% +-% 2K)*0% eVWb% ,-&% TUVWBV\% FN1+.% +.)%
0)851*)I% ()1*7% 51*9)0% +-% +.)1&% 7&)'+)&% )=K.'212% -*% (5'89% 2))0IX% % @)'=%=)=()&2% 010% *-+% 2)*2)% +.)2)%
)ZK)*01+/&)2%,-&%2))0%2+&)22,/5X%%?+%N'2%&'+.)&%-+.)&%'88-=K'*41*7%1*K/+2%F,)&+151E)&2Y%'7&1B8.)=18'52I%+.'+%
0&1;)%/K%K&-0/8+1-*%8-2+2X%F2))%@'(5)%WX\%-*%8-*2+&'1*+2%+-%2-N1*7%'*0%%6-Z%WB%8-=K'&1*7%N.)'+%'*0%(5'89%
2))0%K&-0/8+1-*%8-2+2IX%
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56&7"(,3+*H(-J"'6G"("N#"02"2(#"'(86'%"'(Q!AdR\((K40$"'(2"62/0()*+YX+,(

(
( ( ( ( ( ( ( ( ( h<!(UVY((((((Q<!We)),R(
( ( ( ( ( ( ( (

56&7"(,3++H(-J"'6G"(#'/i".$"B("N#"02"2(#"'(86'%"'(Q!AdR\((K40$"'(2"62/0()*+,X+V(QC#./%40GR(

 
        h<!(+,U(((((Q<!WeUU*R(%

M&''2(,+:"*00$00'$(+"&6"0$$)"0$%24,+:""
C1*'554Y% '2% '% 8&-22B8.)89% +-% +.)% '(-;)% A/'*+1+'+1;)%0'+'Y% +.)% 8-==/*1+1)2% +.)=2)5;)2%N)&)% '29)0% +-%
'22)22%+.)%2))0%2)8/&1+4%-,%+.)1&%=)=()&2X%%#))0%#)8/&1+4%N'2%0),1*)0%'2%)1+.)&%.';1*7%+.)%2))0%'5&)'04%
1*%.'*0Y%-&%()1*7%'(5)%+-%'88)22%+.)%2))0%N1+.%2-=)%8)&+'1*+4%F+.-/7.%K/&8.'2)Y%('&+)&Y%71,+Y%-&%-+.)&IX%%
"-==/*1+4% =))+1*72% '+% '55% 21+)2% 1*;-5;)0% TUBbU% K)-K5)Y% =)*% '*0% N-=)*Y% -&% =)*% -*54Y% '*0% +.)%
0128/221-*2%N)&)%1*+)*2)%'*0%1*+)&'8+1;)X%%@'(5)%WXVT%K&)2)*+%+N)5;)%8-==/*1+1)2 %-N*%'22)22=)*+2%-,%
N.)+.)&%+.)1&%=)=()&2%N-/50%.';)%+.)%2))0%+.)4%*))0%,-&%+.)%1==1*)*+%N1*+)&%K5'*+1*7%2)'2-*X%%#))0%
2)8/&1+4%N'2%'22)22)0%,-&%+.)%+.&))%+-%,1;)%=-2+%1=K-&+'*+%8&-K2%'2%K&1-&1+1E)0%(4%+.)%8-==/*1+4%7&-/K2X%%
:)2/5+2%-;)&N.)5=1*754%2.-N)0Y%'8&-22%21+)2%+.'+%%&''2(,+,$0"+1$'0$3/$0"*00$00"+1$:"7,33"@$"YUD-UU^"
0$$)"0$%24$"6&4"+1$"2<%&',(5"0$*0&(8%
%
M.)*%'29)0%.-N%+.)%2='55%=1*-&1+4%=17.+%'00&)22%+.)1&%2))0%2.-&+'7)%K&-(5)=2Y%,'&=)&2%&)2K-*0)0%
+.'+%+.)&)%N)&)%2);)&'5%8-K1*7%2+&'+)71)2%&-/+1*)54%/2)0%F0)K)*01*7%-*%+.)%2);)&1+4%-,%+.)%K&-(5)=I]%
%
?,%2))0%1*2)8/&)Y%,'&=)&2%=17.+%

'X 8.'*7)%%+.)%8&-K%2-N)0%
(X 8.'*7)%+.)%;'&1)+4%2-N)0%
8X &)*+%-/+%4-/&%5'*0%
0X 7)+%2))0%,&-=%*)17.(-&2%
)X 7)+%8-==/*1+4B%2.'&)0%2))051*72%%F,-&%+.)%;)7)+'+1;)BK&-K'7'+)0%8&-K2IX%

%
%
%
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56&7"(,3+)H((9/%%C04$1(622"22%"0$(/8($M"(f(/8(4$2(%"%&"'2(KM/(6'"(2""B(2".C'"(8/'()*+,X+V\((
( ((((((((C#./%40G(2"62/03(

"
"
 
Summary of salient points!"Acute Seed Security Findings"
J/5+1K5)%'*0%01;)&2)%1*018'+-&2%2/77)2+%+.)%2))0%2)8/&1+4%-,%HM%#4&1'%,'&=)&2%1*%+.)%2.-&+B+)&=%12%A/1+)%
2+'(5)%'*0%);)*%K-21+1;)X%

%
Z'/%($M"(86'%"'(#/40$(/8(J4"K\()*+YX+V((
(

VX C-&%+.)%TUV[BVW%='1*%N1*+)&%7&-N1*7%2)'2-*%'*0%2/==)&%TUVWY%`Ua%-,%,'&=)&2%2-N)0%+.)%2'=)%
-&%=-&)%+.'*%/2/'5%N1+.%2-N1*7%&'+)2%-;)&'55%1*8&)'21*7%(4%VWXb[a%'*0%cX\Ta%&)2K)8+1;)54%,-&%+.)%
+N-%2)'2-*2%F2-N1*7%&'+)2%(&1*7%'%K&-Z4%,-&%5'*0%'&)'%8/5+1;'+)0IX%%

TX >'&;)2+2%,-&%(-+.%TUV[BVW%2)'2-*2Y%N1*+)&%'*0%2/==)&Y% 7--0%F\Ua%-,%
8'2)2I% FbUaI%'8&-22%+.)1&%,/55%&'*7)%-,%K&1-&1+4%8&-K2X%

!"#$"%&'"&(%()*#%*"'"%(+&,-"%)'%.')*/#.%&#0%*/+1%2')3/(/#.%1&'4"(+(5%
%
bX C'&=)&2%5'&7)54%&)51)0%-*%+.)%1*,-&='5%2)8+-&%,-&% 2))0%'*0%K5'*+1*7%='+)&1'52%

N1+.%'(-/+%W\a%8-=1*7%,&-=%+&'0)&2%F5-8'5%='&9)+2I%'*0%T[a%8-=1*7%,&-=%.-=)B2';)0%2))0%,-&%+.)%
N1*+)&%'*0%2/==)&%2)'2-*2X%%#))0%8-*+&1(/+1-*2%,&-=%,-&='5%2)8+-&%2-/&8)2%N)&)%*)75171(5)%-;)&'55Y%
N1+.%+N-%)Z8)K+1-*2X%$/&1*7%+.)%N1*+)&%2)'2-*Y%'(-/+%VVa%-,%+.)%2))0%,-&%N.)'+%N'2%2-/&8)0%,&-=%
+.)%#J$%'*0%da%-,%?&12.%P-+'+-)2%N'2%2-/&8)0%,&-=%8-*+&'8+%7&-N)&2X%%

[X @.)%2-N1*7%K5'*2%,-&%+.)%/K8-=1*7%TUVWBV\%N1*+)&%2)'2-*%K&-_)8+%+.'+%,'&=)&2%N155%5'&7)54%8-*+1*/)%
+-%5'&7)%/2)%+.)%2'=)%2))0%2-/&8)2%F2-%*-+%&)541*7%-*%+.)%7-;)&*=)*+%-&%./='*1+'&1'*%'10I%'*0%N155%
8-*+1*/)%-*%+.)%K-21+1;)%+&)*0%+-%)ZK'*0%2))0%/2)%(4Y%T[Y\%aX(
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WX =-&)%-,%'%71;)*%8&-K%N)&)%2+&'17.+,-&N'&0X%%C-&%(-+.%2)'2-*2Y%+.)%='_-&%

0&1;)&%,-&%K5'*+1*7%=-&)%12%+1)0%+-%K-21+1;)%='&9)+%-KK-&+/*1+1)2X%%#)8-*0'&4%&)'2-*2%1*;-5;)0%7)++1*7%
'88)22%+-%=-&)%5'*0%'*0%5'(-&%'*0%7--0%N)'+.)&X%(

(
6(%Z#$"#+/4"(%7)'%"82&#0/#.%(""0%9("=%&#0%"8+"#0/#.%-&#0%&'"&%&'"%"(2"$/&--:%-/#;"0%+)%+1"%"3"'."#$"%)7%
,"++"'[0"4"-)2"0% )9+29+% 3&';"+(=% $&'"% (1)9-0% ,"% ./4"#% 7)'% &#:% &/0>0"4"-)23"#+% '"(2)#("% #)+% +)%
9#0"'3/#"%+1"("5%
 

\X%@.)2)%-;)&'55%K-21+1;)%+&)*02%2.-/50%*-+%-(28/&)%+.'+%2-=)%,'&=)&2%'&)%2-N1*7%5)22%-,%'%71;)*%8&-K%
F'(-/+%TUa%-,%8'2)2I%'*0%+.)&)%()%9)4%&)'2-*2%,-&%+.)1&%0-1*7%2-%N.18.%2/77)2+%217*2%-,%;/5*)&'(151+4X%

 
 C'&=)&2%,-&%+.)%N1*+)&%2)'2-*%2-N)0%5)22%7)*)&'554%,-&%+.&))%&)'2-*2X%%64%,'&Y%+.)%=-2+%1=K-&+'*+%

8-*2+&'1*+%N'2%8-2+%'*0%A/'51+4%-,%8-=K5)=)*+'&4%1*K/+2Y%2/8.%'2%K)2+1810)2%'*0%,)&+151E)&X%%#))0%
8-2+% 1+2)5,% '*% 122/)% ,-&% 2-=)X% % @.)% +.1&0%='_-&% 8-*2+&'1*+%N'2% *-*B,/*8+1-*1*7%='&9)+2]% +.)4%
2-N)0%5)22%-,%'%K'&+18/5'&%8&-K%F-,+)*%N.)'+I%'2%-/+K/+%='&9)+2%N)&)%*-+%,/*8+1-*1*7X%
 

 C'&=)&2%,-&%+.)%2/==)&%2)'2-*%F,-8/2%-*%1&&17'+)0%;)7)+'(5)2I%2-N)0%5)22%='1*54%()8'/2)%-,%+.)%
K&18)%'*0%A/'51+4%-,%1*K/+2X%C/55%2+-KX%%
 

?)+"%+1&+%+1"'"%*"'"%4/'+9&--:%#)%$)#(+'&/#+(%$/+"0%&')9#0%+1"%&4&/-&,/-/+:%)7%(""05%%@""0%*&(%&4&/-&,-"5%%
#)+%+/"0%+)%7&'3"'(%()*/#.%-"((A5%

%
%
cX%"'58/5'+1-*2%N)&)%='0)%-*% +.)%8-2+2% ,-&% ,'&=)&2%-,%-(+'1*1*7%+.)%2))0% +.)4%'8+/'554%2-N)0% -&%
N-/50%2-NX%%eb\[%,-&%N1*+)&%2)'2-*%TUV[BVW%'*0%eVWb%,-&%/K8-=1*7%N1*+)&%TUVWBV\X%%#/8.%8-2+2%-,%
2))0%2))=)0%*-+%+-%8'/2)%8-*8)&*Y%1+%12%&'+.)&%+.)%.17.%8-2+2%-,%'88-=K'*41*7%1*K/+2%F,/)5Y%,)&+151E)&%
'*0%K)2+1810)2I%+.'+%,'&=)&2%.17.517.+%'2%1=K-&+'*+%,1*'*81'5%8-*2+&'1*+2X%

%
I0($M"(2C##71(24B"\()*+*X)*+)(
(

`X M.15)% 7-;)&*=)*+% ,-&='5% 2)8+-&% 2-/&8)2% .';)% +/=(5)0Y% '7&-B0)'5)&2% +.)=2)5;)2%
1*018'+)0%*-%2.-&+'7)%-,%+.)1&%*-&='5%2/KK51)2X%@&'0)&2%'52-%2/77)2+)0%2/KK51)2%)'2154%
';'15'(5)%,-&%='_-&%8&-K2X%@&'0)&2%'52-%&)K-&+)0%2'5)2%'2%1*8&)'21*7%()+N))*%5'2+%'*0%
/K8-=1*7%N1*+)&%2)'2-*2%F(4%bd%+-%VVca%0)K)*01*7%-*%8&-KXIX%

%
dX @&'0)&2% '52-% 2/77)2+)0% 2/KK51)2% )'2154% ';'15'(5)% ,-&% ='_-&% 8&-K2X% @&'0)&2% '52-% &)K-&+)0% 2'5)2% '2%

1*8&)'21*7%()+N))*%5'2+%'*0%/K8-=1*7%N1*+)&%2)'2-*2%F(4%bd%+-%VVca%0)K)*01*7%-*%8&-KXI%%
%

(
9/%%C04$1(2C%%6'1H(
(
VUX D;)&'55Y% 8-==/*1+1)2% FHfVcI% +.)=2)5;)2% )=K.'21E)0% dUBVUUa% 2))0% 2)8/&)% '8&-22% 8&-K2X% @.12%

1*85/0)2%,1)50%8&-K2%'*0%2))0%,-&%91+8.)*%7'&0)*2X%
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Chronic seed system concerns and emerging opportunities 

M)%*-N%=-;)%+-%)Z'=1*1*7%2-=)%(&-'0)&%+&)*02%1*%HM%#4&1'%'7&18/5+/&'5%'*0%2))0%2)8/&1+4X%%"-==/*1+4%
B5);)5%'22)22=)*+2%N)&)%0-*)%1*%'55%,1;)%7)-7&'K.18%'&)'2%'*0%1*;-5;)0%'%&'*7)%-,%=)+.-02]%%8-==/*1+4%
=))+1*72Y%2K)81'5%,-8/2%7&-/K2%N1+.%N-=)*Y%%'*0%9)4%1*,-&='*+%1*+)&;1)N2%FN1+.%%7-;)&*=)*+%%5)'0)&2%Y%
(/21*)22%=)*Y% %H<D2% 2+',,% '*0%-+.)&2IY% '*0%='&9)+%'*'542)2X% @.)%;'&1)0%=)+.-02%'55-N)0% ,-&% 8&-22B
;)&1,18'+1-*% '*0% -K)*)0% K-221(151+1)2% +-% '22)22% =)01/=B+)&=% K&-8)22)2X% % @.)% ,-55-N1*7% +-K182% '&)%
.17.517.+)0%()5-N]% % %04*'=12=%1*%/2)%-,%2))0%2-/&8)2Y%8&-K%01;)&21,18'+1-*%04*'=12=%1*%2))0%2-/&8)2Y%
'88)22%+-%*)N%;'&1)+1)2%'*0%/2)%-,%1*-&7'*18%'*0%-&7'*18%1*K/+2X%%%

M4&<"),/$40,6,%*+,&("*()"%1*(5,(5"%4&<"<4&6,3$0"
%
"-==/*1+1)2% K&-;10)0% -;)&;1)N2% -,% ='_-&% 8&-K2% 2-N*% 1*% +.)1&% '&)'Y% '*0% &'+)0% +.)1&% &)2K)8+1;)%
1=K-&+'*8)%,-&%,--0%8-*2/=K+1-*Y%1*8-=)Y%'*0%K-221(5)%+&'*2,-&='+1-*%,&-=%&'N%'7&18/5+/&'5%7--02%1*+-%
;'5/)B'00)0%K&-0/8+2X%%M.15)%+.)%N10)&%&'*7)%-,%8&-K2%12%*-+'(5)%F)Z'=K5)%+'(5)%WXVbIY%2-%12%+.)%&'K1054%
8.'*71*7%8&-K%K-&+,-51-X% % ?*%=-2+%-,%+.)%8-==/*1+1)2Y%+&'01+1-*'5%&);)*/)%)'&*)&2%2/8.%'2%8-++-*%'*0%
2/7'&%())+2%('&)54%,17/&)0%1*%+.)%8/&&)*+%8&-K%K-&+,-51-X%%?*%8-*+&'2+Y%HM%#4&1'*%,'&=)&2%'&)%,-8/21*7%-*%
8&-K2% ,-&% 1*8-=)% '*0% )2K)81'554% =-;1*7% +-% 8/=1*Y% 8-&1'*0)&Y% '*0% (5'89% 2))0X% % !2% *-+)0% K&);1-/254Y%
()8'/2)%+.)2)%8&-K2%'&)%8-*210)&)0%=)0181*'5Y%+.)4%8'*%2+155%()%)'2154%)ZK-&+)0%F)2K)81'554%+-%?&'AIX%@.)1&%
2))0%12%'52-%8.)'K%'*0%*))0)0%1*K/+2%,)NX%% %!52-Y%(5'89%2))0Y%8-&1'*0)&%'*0%8/=1*%0-%*-+%.';)%='*4%
1*2)8+2Y%2-%+.)4%*))0%5)22% 1*%+)&=2%-,% 1*K/+2X%P-+'+-)2%'&)%'52-% 1=K-&+'*+ (/+%+-%&)5'+1;)54%,)N]%+.)4%
*))0%N)++)&%5'*02Y%A/'51+4%2))0Y%'*0%2+&-*7%012)'2)%='*'7)=)*+X%
(
56&7"(,3+UH(W4J"'24$1(/8(.'/#2\('6#4B71(.M60G40G(#'/847"2\(B42$40.$(8//B(60B(40./%"(.'/#2H(
( ( .62"(/8(C*,4"_*'*3""

"
%

6-Z%W%)ZK5-&)2%2-=)%-,%+.)%2K)81,18%8'58/5'+1-*2%7/101*7%8.'*7)2%1*%8&-K%K&-,15)2Y%.)&)%=-;1*7%+-%(5'89%
2))0%'*0%8/=1*BB%%'*0%'N'4%,&-=%N.)'+X
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E/N(,3((TO:-5(J"'2C2(&76.F(2""B(60B(.C%40(#'/BC.$4/0(.67.C76$4/02H(6(84'2$(2F"$.M(

6)5-N%'&)%2-=)%-,%+.)%8/&&)*+%8'58/5'+1-*2%F'2%-,%#)K+%TUVWI%51*9)0%+-%K&-0/8+1-*%-,%N.)'+Y%(5'89%2))0%'*0%8/=1*X%%!+%+.12%K-1*+Y%+.)%(-Z%12%'%
+'554%-,%'%5'&7)%&'*7)%-,%1*K/+2%'*0%'*%)2+1='+)%-,%'77&)7'+)%-/+K/+X%

R/'51+'+1;)%'22)22=)*+2%2.-N%+.'+%,'&=)&2%'&)%0),1*1+)54%2.1,+1*7%-/+%-,%N.)'+%'*0%+-N'&02%+.)2)%2K18)2%'*0%=)0181*'5%8&-K2X%%%@.)%###!%010%
*-+%8'&&4%+.&-/7.%+.)%,/55%)8-*-=18%'*'54212BBB%(/+%+.12%12%2-&)54%*))0)0%+-%7/10)%8-*8&)+)%2+&'+)718%1*;)2+=)*+X%

"
% TO:-5('6408"B( E76.F(!::WQ&76.F(.C%40R% "/=1*%
% 1*K/+% -/+K/+% 1*K/+% -/+K/+% 1*K/+% -/+K/+%
#))0% TUU97g.'%

V[UUU#SP%FV97f\U#SPI%
BTXWB%bXW%@H%
VL7fWW%#SP%

VWBTU97g.'%
VcUUU#SP%
%

VBT%@H%
T[UUG#$e%

bW%97g.'%
bUXUUU#SP%
%
-&%WUU#SPg%V97%

UXcBVXW@Hg.'%
%
[WU%24Kg97%

C)&+151E)&%
G&)'%[\a%
%

#/K)&K.-2K.'+)%VUU97%
G&)'%[\a%TWU%L7%
WWUUU#SP%

% #/K)&K.-2K.'+)%TUU97%
G&)'%[\a%TWUL7%
WWUUU#SP%

% #/K)&K.-2K.'+)%
TUU97%
G&)'%[\a%VUUL7%
bUUUU#SP%

%

P)2+1810)% ?*2)8+1810)Y%.)&(1810)%'*0%
,/*71810)X%
VUXUUUBVWXUUU#SP%%
&)*+%+&'8+-&%[UUU#SP%
%

% ?*2)8+1810)Y%.)&(1810)%'*0%
,/*71810)X%
TUXUUUBTWXUUU#SP%

% ?*2)8+1810)Y%.)&(1810)%
'*0%,/*71810)X%
TWXUUUBbUXUUU#SP%

%

C/)5gP5-/7.1*7h%
2-N1*7%
%
%

VTXUUUBVWXUUU%
,/)5%,-&%2-N1*7%'*0%K5-/7.1*7%
%
%

% VWXUUUBTUXUUU%
,/)5%,-&%2-N1*7%'*0%
K5-/7.1*7%
%
&)*+%+&'8+-&%bUUU#SP%

% TUXUUUBTWXUUU%
,/)5%,-&%2-N1*7%'*0%
K5-/7.1*7%
%
%

%

i'(-&hg>'&;)2+)&%
%

bUXUUU#SP%.'&;)2+)&%
%
('7%K/&8.'2)%TWUUBbUUU%('72%
%

% VWXUUUBTWXUUU#SP%.'&;)2+)&%
%
WUXUUU%5'(-&2X%
VUUUBTUUU#SP%('72%

% H-%='8.1*)%
.'&;)2+)&Y%.'&;)2+%(4%
.'*0g5'(-&2Y%8-2+%
'(-/+%WUXUUU#SPg.'X%
%

%

%
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I$$)"0&24%,(5"<*++$4(0"
"-==/*1+4%='KK1*7%-,%2))0%2-/&8)2%+&'8)0%+&)*02%1*%2))0%2-/&8)%2+&'+)74%'*0%2K)81,18'554%8-=K'&)0%.-N%
2))0%12%()1*7%2-/&8)0Y%*-NY%1*%TUVW%;)&2/2%_/2+%(),-&)%+.)%8&1212X%%6'218'554Y%8-==/*1+1)2%N)&)%'29)0%8&-K%

.-N%'&)%2/8.%2-/&8)2%&'*9)0%1*%-&0)&%-,%1=K-&+'*8) Y%'*0%
+.)%/2)%-,%'%2-/&8)% %
%
C-&%2-=)%8&-K2Y%+.)&)%.';)%())*%0&'='+18%8.'*7)2%1*%+.)%N'4%2))0%12%2-/&8)0Y%);)*%1*%+.12%2.-&+%+1=)%
,&'=)X%%!%7--0%)Z'=K5)%12%,-&%N.)'+%2))0%F'*0%C17/&)%WXT%+&'8)2%8.'*7)2%1*%+.)%2K)81,18%8-==/*1+4%-,%
!,)2IX%%M.)'+%K&-0/8+1-*%/2)0%+-%()%K&-=-+)0%'*0%2/(2101E)0%(4%+.)%7-;)&*=)*+X%%#))0%2-/&8)2%1*%TUVU%
1*85/0)0% +.)% <-;)&*=)*+% #))0%J/5+1K518'+1-*% G*1+% F<D#JIY% 2))0% ,&-=% +.)% !7&18/5+/&'5% 6'*9% F,'&=)&%
'22-81'+1-*2I% '*0% );)*% ,&-=% +.)% *)17.(-&1*7% &)2)'&8.% 2+'+1-*Y% ?"!:$!X% % H-*)% -,% +.)2)% 2-/&8)2% 12%
,/*8+1-*1*7%+-0'4X%%@.'+%2'10Y%2-=)%-,%+.)%2)8-*0'&4%2-/&8)2%/2)0%1*%TUVU%2+155%K)&212+%+-0'4Y%,-&%)Z'=K5)Y%
/2)%-,%-N*%2+-892Y%2))0%,-&=%*)17.(-&2%'*0%,&-=%5-8'5%='&9)+2X%%@.)2)%2-/&8)2%+.'+%N)&)%=1*-&%,-&%N.)'+%
2))0%1*%TUVU%.';)%*-N%()8-=)%+.)%='_-&%-*)2%/2)0%+-0'4X%
%
Z4GC'"(,3)3((Z (-8"2H()*+,(J"'2C2()*+*(

"
%
C-&%-+.)&%8&-K2Y%.-N);)&Y%+.)%2))0%2-/&8)2%/2)0%.';)%&)='1*)0%2+'K5)%F1X)X%('218'554%/*8.'*7)0I%21*8)%+.)%
2+'&+%-,%+.)%8&1212%K)&1-0X%%J'*4%-,%+.)%5)7/=)2%.';)%'5N'42%())*%2-/&8)0%='1*54%,&-=%5-8'5%8.'**)52B%
.-=)%2+-892Y%='&9)+2%'*0%*)17.(-&2Y%'*0%+.12%28)*'&1-%8-*+1*/)2%+-0'4X%%C17/&)%WXbY%,-&%C'('%()'*%1*%!,)2%
F+.)%2'=)%8-==/*1+4%'2%,17/&)%WXTI%0)=-*2+&'+)2%+.12%2+'(151+4X%%@.)%2'=)%2-/&8)2%'*0%+.)%2'=)%&)5'+1;)%
1=K-&+'*8)%-,%2-/&8)2Y%12%8-*212+)*+Y%+.)*%'*0%*-NX%
%
%
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Z4GC'"(,3U3((Z6'%" (-8"2H()*+,(J"'2C2()*+*(

(

?,%-*)%N)&)%+-%2/=='&1E)%2))0%8.'**)5%2+'(151+4%'*0%04*'=12=Y%'8&-22%8&-K2Y%TUVU%;)&2/2%TUVWY%+.)%
-;)&'55%+&)*02%=17.+%()%'2%,-55-N2]%

 C-&%7-;)&*=)*+%%F<-#I%2/KK-&+%8&-K2Y%9)4%2-/&8)2%.';)%())*%5-2+%%F<D#JY%6'*92g,'&=)&%
'22-81'+1-*2Y%?"!:$!I^%

%
 %#-=)%*)N%2-/&8)2%.';)%)=)&7)0%,-&%9)4%8&-K2%F)X7X%N.)'+IBY%519)%+.)%#))0%J/5+1K518'+1-*%

$)K'&+=)*+%F#J$IBB(/+%+.)2)%0-%*-+%-K)&'+)%'+%+.)%2'=)%28'5)%F2))%6-Z%[I%
%

 C-&%='*4%8&-K2Y%+.)%2))0%2-/&8)2%&)='1*%+.)%2'=)Y%+.)*%'*0%*-NY%'5+.-/7.%+.)%-&0)&%-,%
1=K-&+'*8)%='4%.';)%8.'*7)0X%%")&+'1*54%/2)%-,%+&'0)&%2))0%2))=2%+-%.';)%2.'&K54%&12)*X%

%
 !7&-BK.'&='81)2%8'*%2+155%2/KK54%'%&'*7)%-,%;)7)+'(5)%2))0%F'5+.-/7.%K)&.'K2%*-+%'2%'(/*0'*+54%

'2%(),-&)IX%
%

 "-*+&'8+%7&-N)&2%2+155%)Z12+B%2.1,+1*7%,&-=%<D#J%+-%#J$%-;)&217.+%'*0%2-=)+1=)2%7-1*7%
1*0)K)*0)*+IX%%@.)%;'&1)+1)2%'&)%-,+)*%+.)%2'=)%(/+%+.)%A/'51+4%='*'7)=)*+%&)71=)2%.';)%
0)851*)0X%

C-&%=-2+%,'&=)&2Y%+.12%=1Z%-,%2+'(151+4%'*0%8.'*7)%=)'*2%+.'+%+.)4%8'*%2+155%7)+%+.)%;'&1)+1)2%'*0%2))0%
+.)4%N'*+%'*0%*))0%F'*0%+'(5)2%WX\%'*0%WXc%010%*-+%217*'5%;'&1)+4%-&%A/'51+4%K&-(5)=2IX%%@.)%)Z8)K+1-*%
=17.+%()%,-&%+.-2)%,'&=)&2%N.-%'&)%5--91*7%,-&%8)&+1,1)0%2))0%-*54 (/+%2/8.%,'&=)&2%+)*0%+-%K&-0/8)%
,-&%.17.54%&)7/5'+)0%-/+K/+%='&9)+2%'*0%2/8.%='&9)+2%FN.)'+Y%8-++-*Y%2/7'&%())+I%.';)%5'&7)54%
8-55'K2)0Y%'+%5)'2+%N1+.1*%HM%#4&1'X%%%
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D,%'55%2))0%2-/&8)%8.'55)*7)2Y%-*54%K-+'+-%2))0%K&-0/8+1-*%=17.+%2+'*0%'2%'%,1&=%8-*2+&'1*+X%#1=K54Y%
K-+'+-%K&-0/8+1-*%&)A/1&)2%A/'51+4%K5'*+1*7%='+)&1'5%+-%,)*0%-,,%;1&/2)2X%

"

G$7"/*4,$+,$0"
"-*+1*/1*7%+-%2)'&8.%,-&%K-221(5)%8.'*7)2%0/)%+-%+.)%8&1212Y%+.)%122/)%-,%*)N%;'&1)+1)2%12%)Z'=1*)0X%%M1+.1*%
+.)%8-*+)Z+%-,%'22)221*7%2))0%2)8/&1+4Y%1+%12%)2K)81'554%1=K-&+'*+%+-%8-*210)&%*)N%;'&1)+4%'88)22%'2%;'&1)+1)2%
8'*%()%'*%)8-*-=18'5%N'4%+-%1*8&)'2)%K&-0/8+1-*Y%8-=('+%012)'2)%8-*2+&'1*+2%-&%=))+%2K)81'5%8-*2/=)&%
K&),)&)*8)2X% % H)N% ;'&1)+1)2% '&)% *-+% ()1*7% (&)0% -&% ,-&='554% 01,,/2)0% '+% +.12% +1=)% '*4N.)&)% 1*% #4&1'X%%
>-N);)&Y%1+%2))=2%+.'+%='+)&1'52%*)N%+-%,'&=)&2%'&)%&)'8.1*7%8-==/*1+1)2X%%@.)2)%;'&1)+1)2%='4%*-+%()%

%FH-+)]%2-=)%=-0)&*%;'&1)+1)2%,&-=%7-;)&*=)*+B
8-*+&-55)0%'&)'2%='4%()%=-;1*7%+-%+.)%HMY%(/+%+.12%N'2%*-+%K-221(5)%+-%;)&1,4XI%

C17/&)%WX[%'*0%@'(5)%WXV[%2.-N%+.'+%'(-/+%bUa%-,%,'=151)2%.';)%-(+'1*)0%'%*)N%;'&1)+4%21*8)%+.)%2+'&+%-,%
+.)%8&1212Y%='1*54%-,%?&12.%K-+'+-%'*0%N.)'+Y%'*0%,&-=%+&'0)&2%-&%'7&-B1*K/+%0)'5)&2X%

Z4GC'"(,3Y3(TM"'"(86'%"'2(M6J"(/&$640"B(.'/#2_J6'4"$4"2(0"K($/($M"%X(((240."(.'4242(

%
(

56&7"(,3+YH((d'/847"(/8(0"K(.'/#(J6'4"$4"2(/&$640"BX(240."(.'4242(

9'/#% P(>6'4"$4"2% f%

U*f(/&$640"B(6(0"K(.'/#_J6'4"$1 
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?&12.%K-+'+-% Wc% T`X\a%
M.)'+% [d% T[X\a%
6'&5)4% VU% WXUa%
C'('%6)'*% VU% WXUa%
65'89%2))0% `% [XUa%
@-='+-% c% bXWa%
D*1-*% c% bXWa%
"/8/=()&% c% bXWa%
M'+)&=)5-*% \% bXUa%
"/=1*% \% bXUa%
J128X% bT% V\XVa%
5/$67% +[[% +**3*f%

%

K$4+,3,Q$4W"?$0+,%,)$"*()"N*(24$"P0$"""
#)5)8+%1*K/+%/2)%N'2%'52-%)Z'=1*)0%0/&1*7%+.)%HM%#4&1'%###!%'2%'%8-=K5)=)*+%+-%+.)%2))0%2)8/&1+4%

%=1*)&'5%,)&+151E)&Y%='*/&)%'*0%8-=K-2+%'*0%'%5'&7)%
&'*7)%-,%K)2+1810)2X%%<1;)*%.-N%9)4%*-*B2))0%1*K/+2%'&)%+-%8-==)&81'5%HM%#4&1'%,'&=1*7Y%+.)2)%
K&-0/8+2%2.-/50%.';)%())*%8)*+&'5%'*0%=/8.%=-&)%1*B0)K+.%28&/+1*4%+.'*%+.)2)%A/189%###!%8-/50%'55-NX%
%
Z4GC'"(,3,3((!"7".$(40#C$2(&"40G(C2"B(&1(86'%"'2(40(!!!-(26%#7"()*+YX)*+,(
(

% P&1-&1+4%8&-K2%,-&%/2)% :)'2-*2%,-&%*-+%/21*7%
%
&)'2-*% a%-,%&)2K-*2)2%

 
 

M.)'+%
?&12.%K-+'+-%
@-='+-%
D*1-*%
!/()&71*)%
6'&5)4%
65'89%2))0%
"/=1*%
"/8/=()&%

%
@--%)ZK)*21;)%%%
%
H-%8&)01+%
%
H-+%*)8)22'&4%

%
\d%
%
TU%
%
d%

 
 

M.)'+%
?&12.%P-+'+-%
@-='+-%
6'&5)4%
"/=1*%
65'89%#))0%
"/8/=()& 

@--%)ZK)*21;)%
%
H-%"&)01+%
%
H-+%*)8)22'&4%

WT%
%
Vc%
%
Vc%
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?&12.%P-+'+-%
%
M.)'+%
 

%
@--%)ZK)*21;)%
%
H-+%';'15'(5)%
%
H-+%*)8)22'&4%

%
Wc%
%
TU%
%
V\%

"
C1*01*72%-*%*-*B2))0%1*K/+2%'&)%(/+%2/&,181'5%-*)2X%%@.)%5'&7)%='_-&1+4%-,%,'&=)&2%F[gW%-,%+.)%2'=K5)I%'&)%
2+155%/21*7%,)&+151E)&2%'*0%K)2+1810)2%'+%2-=)%5);)52X%%@.'+%2'10Y%+.)%,1)50N-&9%010%*-+%,-8/2%A/'*+1+1)2%-*%
/2)0Y%),,)8+1;)*)22%-,%+'&7)+1*7%-&%=)+.-02%-,%8&-K%'KK518'+1-*X%%@.-2)%*-+%/21*7%2)5)8+%1*K/+2%1*018'+)%
+.'+%+.)4%'&)%_/2+%+--%)ZK)*21;)%'*0g-&%,'&=)&2%8'**-+%7)+%+.)%8&)01+%*))0)0%+-%K/&8.'2)%+.)=X%
%
J'*/&)%'*0%8-=K-2+%12%()1*7%/2)0%+-%'%5)22)&%)Z+)*+X%%?*%'001+1-*%+-%&)'2-*2%81+)0%'(-;)Y%'%7--0%
*/=()&%-,%,'&=)&2%1*018'+)%+.'+%+.)2)%-&7'*18%1*K/+2%'&)%_/2+%*-+%';'15'(5)X%
%

I+&4*5$"O&00"*()"I+&4*5$"M1$',%*3"20$"
!2%+.)%K-+)*+1'5%1*K/+Y%2+-&'7)%8.)=18'52%'&)%8-*210)&)0X%%D*54%'(-/+%[Ua%-,%,'&=)&2%/2)%'*4%8.)=18'52%
N1+.%*-&='5%5-22)2%&)K-&+)0%'2%,'1&54%=-0)2+]%VUBVWaX%
%
!=-*7%+.-2)%*-+%/21*7%8.)=18'52Y%*-+)%+.'+%Vgb%-,%+.)%,'&=)&2%1*%+.)%,/55%2'=K5)%2+-&)%*-+.1*7%'+%'55X%%
M1+.-/+%/*0)&2+'*01*7%+.)%&'+1-*'5)%().1*0%+.12%*-*B2+-&'7)Y%1+%12%01,,18/5+%+-%'22)22%1,%2+-&'7)%122/)2%
K&)2)*+%K&-(5)=2%-&%*-+X%
(
Z4GC'"(,3V3(((!""B(2$/'6G"(7/22(60B(2$/'6G"(.M"%4.672(&"40G(C2"B(&1(86'%"'2(40(!!!-(26%#7"()*+YX)*+,(
(

 
 

%

%

M.)'+%

?&12.%P-+'+-%

65'89%2))0%%

6'&5)4%

%

%

J)'*%
2+-&'7)%
5-22)2]%

%

VUBVWa%

:)'2-*2%,-&%*-+%/21*7]%

%

Vbb%,'&=)&2%FVgb%2'=K5)I%

P/$M40G(42(2$/'"B3(

%

D+.)&%&)'2-*2]%

H-+%*)8)22'&4B%VWa%

@--%)ZK)*21;)%%VUa%

 
H-+)%+.'+%+.)%,1)50N-&9%-*%2+-&'7)%,-8/2)0%-*%+.)%,'&=)&%5);)5X%%@.)%122/)%<-;)&*=)*+%'&&'*7)0%2+-&'7)%
,'8151+1)2%.'2%())*%=)*+1-*)0%K&);1-/254X%%@.)&)%'&)%8/&&)*+54%*-%2/8.%,'8151+1)2%1*%HM%#4&1'X%%M.)'+%215-2Y%
,-&%)Z'=K5)Y%*))0%&).'(151+'+1-*X%%i'&7)&%2+-&'7)%,'811+1)2%);)*%'+%+.)%8-==/*1+4%5);)5%2))=%+-%*-+%()%
8/&&)*+54%';'11'(5)X%%@.12%122/)%-,%5'&7)&Y%8-==/*'5%2+-&'7)%=)&1+2%,/&+.)&%'++)*+1-*X%
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%

"
Summary of salient points:  
Chronic Seed Security Findings + Emerging Opportunities 
"
@.)%&);1)N%-,%=)01/=B+)&=%+&)*02%1*%2))0%2)8/&1+4%1*%HM%#4&1'%2.-N2%=-2+%-,%'55%+.'+%8-==/*1+1)2%'&)%
8-*+1*/1*7%+-%,'&=%'*0%'+%,/55%2K))0X%%@.'+%2'10Y%+.)&)%.';)%())*%'%*/=()&%-,%1=K-&+'*+%2.1,+2%'2%N)55%'2%
2/(2+'*+1'5%'0'K+'+1-*2%+-%'*%);-5;1*7%21+/'+1-*X%%%%
%

VX "&-K%01;)&21,18'+1-*X%%@.)%N10)%&'*7)%-,%8&-K2%12%*-+'(5)%'2%12%+.)%&'K1054%8.'*71*7%8&-K%K-&+,-51-X%%
@&'01+1-*'5% &);)*/)%)'&*)&2% 2/8.%'2% 8-++-*%'*0%2/7'&%())+2%('&)54% ,17/&)0% 1*% +.)%8/&&)*+%8&-K%
&)K)&+-1&)X%%?*%8-*+&'2+Y%HM%#4&1'*%,'&=)&2%'&)%,-8/21*7%-*%8&-K2%,-&%1*8-=)Y%)2K)81'554%=-;1*7%+-%
8/=1*Y%8-&1'*0)&Y%'*0%(5'89%2))0X%%6)8'/2)%+.)2)%8&-K2%'&)%8-*210)&)0%=)0181*'5Y%+.)4%8'*%2+155%()%
)'2154%)ZK-&+)0%F)2K)81'554%+-%?&'AIX%@.)1&%2))0%12%'52-%8.)'K%'*0%*))0%,)N%1*K/+2X%%

%
TX #))0%2-/&81*7%8.'*7)2X%%C-&%2-=)%8&-K2Y%+.)&)%.';)%())*%0&'='+18%8.'*7)2%1*%+.)%N'4%2))0%12%

2-/&8)0Y%);)*%1*%+.12%2.-&+%+1=)%,&'=)X%%!%7--0%)Z'=K5)%12%,-&%N.)'+Y%N.18.%N'2%,-&=)&54%
2/(2101E)0%(4%+.)%<-#X%C-&%-+.)&%8&-K2Y%.-N);)&Y%+.)%2))0%2-/&8)2%.';)%&)='1*)0%2+'K5)%21*8)%
2+'&+%-,%+.)%8&1212%K)&1-0Y%)2K)81'554%,-&%+.)%5)7/=)2X%?,%-*)%N)&)%+-%2/=='&1E)%2))0%8.'**)5%
2+'(151+4%'*0%04*'=12=Y%'8&-22%8&-K2Y%TUVU%;)&2/2%TUVWY%+.)%-;)&'55%+&)*02%=17.+%()%'2%,-55-N2]%

 C-&%7-;)&*=)*+%%F<-#I%2/KK-&+%8&-K2Y%9)4%2-/&8)2%.';)%())*%5-2+%%F<D#JY%!7%('*92g,'&=)&%
'22-81'+1-*2Y%?"!:$!I^%

%
 #-=)%*)N%2-/&8)2%.';)%)=)&7)0%,-&%9)4%8&-K2%F)X7X%N.)'+IY%519)%+.)%#))0%J/5+1K518'+1-*%$)K'&+=)*+%

F#J$IBB(/+%+.)2)%0-%*-+%-K)&'+)%'+%+.)%2'=)%28'5)X%
%
 C-&%='*4%8&-K2Y%+.)%2))0%2-/&8)2%&)='1*%+.)%2'=)Y%+.)*%'*0%*-NY%'5+.-/7.%+.)%-&0)&%-,%1=K-&+'*8)%

='4%.';)%8.'*7)0X%%")&+'1*54%/2)%-,%+&'0)&%2))0%2))=2%+-%.';)%2.'&K54%&12)*X%
%
 !7&-BK.'&='81)2%8'*%2+155%2/KK54%'%&'*7)%-,%;)7)+'(5)%2))0%F'5+.-/7.%K)&.'K2%*-+%'2%(),-&)IX%
%
 "-*+&'8+%7&-N)&2%2+155%)Z12+B%2.1,+1*7%,&-=%<D#J%+-%#J$%-;)&217.+%'*0%2-=)+1=)2%7-1*7%

1*0)K)*0)*+IX%%@.)%;'&1)+1)2%'&)%-,+)*%+.)%2'=)%(/+%+.)%A/'51+4%='*'7)=)*+%&)71=)2%.';)%0)851*)0X%

B)'%3)(+%7&'3"'(=%+1/(%3/8%)7%(+&,/-/+:%&#0%$1&#."%3"&#(%+1&+%+1":%$&#%(+/--%."+%+1"%4&'/"+/"(%&#0%(""0%
+1":%*&#+%&#0%#""05%%C1"%"8$"2+/)#%3/.1+%,"%7)'%+1)("%7&'3"'(%*1)%&'"%-));/#.%7)'%$"'+/7/"0%(""0%
)#-: ,9+%(9$1%7&'3"'(%+"#0%+)%2')09$"%7)'%1/.1-:%'".9-&+"0%)9+29+%3&';"+(%&#0%(9$1%3&';"+(%
D*1"&+=%$)++)#=%(9.&'%,""+A%1&4"%-&'."-:%$)--&2("0=%&+%-"&(+%*/+1/#%%?E%@:'/&5%%%

%
bX H)N%;'&1)+1)2X%H)N%;'&1)+1)2%'&)%*-+%()1*7%(&)0%-&%,-&='554%01,,/2)0%'+%+.12%+1=)%'*4N.)&)%1*%#4&1'X%%

>-N);)&Y%1+%2))=2%+.'+%='+)&1'52%*)N%+-%,'&=)&2%'&)%&)'8.1*7%8-==/*1+1)2X%%@.)2)%;'&1)+1)2%='4%
% -;'+1-*2%,-&%+.)%,'&=1*7%,'=154X%?*%HM%#4&1'Y%'(-/+%

bUa%-,%,'=151)2%.';)%-(+'1*)0%'%*)N%;'&1)+4%21*8)%+.)%2+'&+%-,%+.)%8&1212Y%='1*54%-,%?&12.%K-+'+-%'*0%
N.)'+Y%'*0%,&-=%+&'0)&2%-&%'7&-B1*K/+%0)'5)&2X%

%
[X #/(2+'*+1'5%1*K/+%/2)X%@.)%5'&7)%='_-&1+4%-,%,'&=)&2%DF>G%)7%+1"%(&32-"I%'&)%2+155%/21*7%,)&+151E)&2%

'*0%K)2+1810)2%'+%2-=)%5);)52X%%@.'+%2'10Y%+.)%,1)50N-&9%010%*-+%,-8/2%A/'*+1+1)2%/2)0Y%
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),,)8+1;)*)22%-,%+'&7)+1*7%-&%=)+.-02%-,%8&-K%'KK518'+1-*X%%@.-2)%*-+%/21*7%2/8.%1*-&7'*18%1*K/+2%
1*018'+)%+.'+%+.)4%'&)%_/2+%+--%)ZK)*21;)%'*0g-&%,'&=)&2%8'**-+%7)+%+.)%8&)01+%*))0)0%+-%
K/&8.'2)%+.)=X%%J'*/&)%'*0%8-=K-2+%12%()1*7%/2)0%+-%'%5)22)&%)Z+)*+X%%?*%'001+1-*%+-%&)'2-*2%-,%
8-2+Y%'%7--0%*/=()&%-,%,'&=)&2%1*018'+)%+.'+%+.)2)%-&7'*18%1*K/+2%'&)%_/2+%*-+%';'15'(5)X%

WX #))0%2+-&'7)%K/EE5)X%D*54%'(-/+%[Ua%-,%,'&=)&2%/2)%'*4%8.)=18'52%1*%2+-&'7)%N1+.%*-&='5%5-22)2%
&)K-&+)0%'2%,'1&54%=-0)2+]%VUBVWaX%!=-*7%+.-2)%*-+%/21*7%8.)=18'52Y%1+%12%*-+'(5)%+.'+%Vgb%-,%
,'&=)&2%1*%+.)%,/55%2'=)%2+-&)%*-+.1*7%'+%'55X%%M1+.-/+%/*0)&2+'*01*7%+.)%&'+1-*'5)%().1*0%+.12%
*-*B2+-&'7)Y%1+%12%01,,18/5+%+-%'22)22%1,%2+-&'7)%122/)2%K&)2)*+%K&-(5)=2%-&%*-+X%

%
!55%1*%'55Y%+.12%12%'%;)&4%04*'=18%,'&=1*7%21+/'+1-*Y%N1+.%='*4%8.'*7)2X%@.'+%2'10Y%+.)&)%'&)%*-%217*'52%+.'+%

'*0%8-*+1*/1*7%+-%()%7)'&)0%+-%='&9)+%-KK-&+/*1+1)2X% %
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  V. OVERALL RECOMMENDATIONS: ACROSS SITES (

%
@.)%-KK-&+/*1+4%,-&%+.)%###!%+)'=%+-%8-*0/8+%'22)22=)*+2%1*%,1;)%7)-7&'K.18%&)71-*2%K&-;10)0%,1)50%
+)'=2%'%/2),/5%K)&2K)8+1;)%-*%2))0%2)8/&1+4%'8&-22%&)71-*2%-,%HM%#4&1'X%%
%
6)5-N%12%'%2)+%-,%&)8-==)*0'+1-*2%+.'+%'&)%'KK518'(5)%'8&-22%'55%21+)2Y%'2%-,%#)K+)=()&%bUY%TUVWX%%%
:)8-==)*0'+1-*2%,-&%+.)%2.-&+B+)&=%FVBT%2)'2-*2I%'&)%,-55-N)0%(4%&)8-==)*0'+1-*2%,-&%+.)%=)01/=%
+)&=%FbB[%2)'2-*2I% %
%%
!7'1*Y%'2%)=K.'21E)0%1*%+.)%1*+&-0/8+1-*Y%=/8.%.'2%8.'*7)0%1*%HM%#4&1'%21*8)%+.)%8-=K5)+1-*%-,%+.)%
,1)50N-&9Y%)*0%-,%#)K+)=()&%TUVWX%%#K)81,18%'8+1-*%K-1*+2%N155%*))0%+-%()%+'15-&)0%+-%+.12%,5/10%21+/'+1-*X%
%
!
!::W(!:9<@=5AH((-95=IP!(P::W(=P(5O:(!OI@5X5:@?((
( ( ( Q:?:@]:P9A\(+X)(2"62/02R!
!
IJ"'J4"K(./0$"N$3((@""0%&4&/-&,/-/+:Y%+.'+%12Y%5'89%-,%2))0%K)&%2)%N'2%*-+%10)*+1,1)0%'2%'%K&-(5)=%1*%'*4%
-,%+.)%21+)2X%%?*%,'8+Y%+.)%-;)&'55%+&)*0%,-&%,'&=)&2%+-%1*8&)'2)%+.)1&%2-N1*7%&'+)2%,-&%+.)%N1*+)&%TUV\%12%
2/KK-&+1*7%+)2+'=)*+%+-%+.12%K-21+1;)%21+/'+1-*X%%%%@""0%&$$"((Y%+.'+%12Y%.';1*7%+.)%=)'*2%+-%)Z8.'*7)%-&%
(/4%2))0%N'2%10)*+1,1)0%'2%'%K&-(5)=%,-&%'%2/(2)+%'2%N'2%+.)%=-*)4%+-%(/4%-+.)&%1*K/+2Y%2/8.%'2%
,)&+151E)&Y%.)&(1810)2Y%K)2+1810)2X%%@""0%H9&-/+:Y%+.'+%12%*-+%.';1*7%+.)%&17.+%;'&1)+4%-&%.';1*7%7--0%A/'51+4%
2))0Y%N'2%'52-%*-+%10)*+1,1)0%'2%'%K&-(5)=%(4%,'&=)&2X%%#))0%A/'51+4%N'2%&'+.)&%10)*+1,1)0%'2%'%8-*8)&*%(4%
2-=)%H<D2%F'*0%,-&=)&%&)2)'&8.)&2I%%N.-%2)*2)%+.'+%,'&=)&2%2.-/50%()%2-N1*7%8)&+1,1)0%2))0Y%
)2K)81'554%-,%N.)'+Y%'2%+.12%N'2%+.)%<-#%2+&18+54%7/10)0%K&'8+18)%,-&%%='*4%4)'&2X%
%
?*%'001+1-*Y%+.)%###!%&)2/5+2%2.-N)0%+.'+%(-+.%,'&=)&2%'*0%+&'0)&2%N)&)%)ZK'*01*7%='&9)+%)*+)&K&12)%
'8&-22%'%*/=()&%-,%;'5/)%8.'1*2%'*0%+.'+%+&'01*7%&-/+)2%N)&)%,/*8+1-*1*7%+-%=-;)%'*%1=K-&+'*+%*/=()&%
-,%='_-&%7&'1*%'*0%2))0%8-==-01+1)2%%F);)*%'8&-22%8-*+)2+)0%7)-7&'K.18%E-*)2IX%
%
!2%'*%-;)&'55%&)8-==)*0'+1-*2%-,%+.)%2))0g'7&18/5+/&'5%242+)=%2+'+/2%A/-Y%+.)%&)K-&+%K/+2%,-&N'&0%+N-%
7)*)&'5%&)8-==)*0'+1-*2X%
!
#$%&''$()*+,&("-!".(,+,*+,/$0"01&23)"*/&,)"2()$4',(,(5"+1$"0$$)"%1*(($30"+1*+"*4$"62(%+,&(,(5"7$338""
"
J-&)%2K)81,18'554Y%+'15-&)0%+-%+.)%01,,)&)*+%2))0%2)8/&1+4%8-*2+&'1*+2%)*8-/*+)&)0Y%+.)%,-55-N1*7%'8+1-*%
K-1*+2%'&)%&)8-==)*0)0X%
%
!8+1-*%VXVX%%%% OC%604$6'460(/'G604^6$4/02(2M/C7B%6J/4B_74%4$(B4'".$(2""B(B42$'4&C$4/0(2/(62(0/$($/((
( ( M6'%($M"(8C0.$4/040G(7/.67(%6'F"$23(( %
% % ()21)7)0%K-K/5'+1-*2Y%01&)8+%2))0%012+&1(/+1-*%F$#$I%2.-/50%()%N)17.)0%8'&),/554%'2%'%%
% % K-221(5)%;'510%&)2K-*2)X%
%
!8+1-*%VXTX%%%% 5/(6BB'"22(#/224&7"(6.."22(422C"2\(OC%604$6'460(/'G604^6$4/02(2M/C7B(./024B"'(C2"(/8((
( ( J/C.M"'2(60B(.62M(KM4.M(./C7B(&"(C2"B($/(2C##/'$(8C0.$4/040G(7/.67($'6B"'2(( (
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( 60B(6G'/X#M6'%6.42$2X%%#/8.%'%242+)=%'52-%5)+2%,'&=)&2%8.--2)%N.'+%8&-K2Y%;'&1)+1)2%'*0%%
% % A/'51+4% 2))0%+.)4%N'*+%+-%2-NX%
%
%
#$%&''$()*+,&("9!".(,+,*+,/$0"01&23)"*/&,)"*%+,&(0"71,%1"),4$%+3:"2()$4',($"%244$(+"'*;&4"&2+<2+"
'*4=$+0"
"
!8+1-*%TXV% OC%604$6'460(/'G604^6$4/02%64%($/(6J/4B(4%#/'$6$4/0(/8(G'640(87/C'(60B(/$M"'(.'/#2((
( ( B"%/02$'6$"B($/(&"(6J6476&7"( 40(PT(!1'463((!$'4J"($/(#'/.C'"(7/.6771(Q"J"0(8/'(4$"%2((
( ( 2C.M(62(64B(8//B(&62F"$2R(
%
%
%

!::W(!:9<@=5AH((-95=IP!(P::W:W(=P(5O:(?:W=<?X5:@?((
( ( ( QUXY(2"62/02R!
!
IJ"'J4"K(./0$"N$"!M1+.1*%HM%#4&1'Y%+.)%('218%'7&18/5+/&)%-/+&)'8.%2)&;18)2%,-&='554%2/KK-&+)0%(4%+.)%
8)*+&'5%7-;)&*=)*+%.';)%8-=K5)+)54%(&-9)*%0-N*X%%@.)%*/=()&%'*0%&'*7)%-,%2)&;18)2%*-+%,/*8+1-*1*7%12%
,-&=10'(5)%F(""%C&,-"%I5G%7)'%@@@6%+"&3%(933&':IX%%@.)&)%12%'%*))0%+-%K&1-&1+1E)%N.18.%7'K2%2.-/50%()%
'00&)22)0%,1&2+Y%'*0%.-N%+-%'00&)22%1*%+.)%'(2)*8)%-,%'%8)*+&'5%8--&01*'+1*7%(-04X%%@.)%+N-%8)*+&'5%
&)8-==)*0'+1-*%'&)'2%512+)0%()5-N%&)K&)2)*+%*))02%+.'+%8'*%K-+)*+1'554%()%'00&)22)0%1*%+.)%=)01/=%
+)&=X%%@.)%,-8/2%2/77)2+2%'%&-5)%,-&%./='*1+'&1'*%-&7'*1E'+1-*2%1*%,'8151+'+1*7%1=K-&+'*+%

%N.18.%)Z+)*02%()4-*0%+.)1&%=-&)%&-/+1*)%./='*1+'&1'*%,-8/2%-*%'101*7%01&)8+%
()*),181'&1)2X%
%
%
#$%&''$()*+,&("X!"`(1*(%$"$A+$(0,&("0$4/,%$0"6&4" *3 "*0<$%+0"&6"*54,%23+24*3"<4&)2%+,&("
"
!8+1-*%bXV( -4B(/'G604^6$4/02(G4J"(8/.C2($/(#'/J4B40G(6G'4.C7$C'67(6BJ4."(60B($'64040G(%6$"'4672%-*%%
% % +.)=)2%2/8.%'2%012'2+)&%&129%&)0/8+1-*%'*0%8-*,518+%'*0%.-N%+-%='*'7)%&129%1*%'%% %
% % ;'&1'(5)%8-*+)Z+X%FC1/(%*)9-0%,"%&%(9,(+/+9+/)#%79#$+/)#%7)'%+1"%7)'3"'%.)4"'#3"#+%%
% % &.'/$9-+9'&-%("'4/$"(A5%
%
!8+1-*%bXT( -4B(/'G604^6$4/02(40$"'J"0"($/('642"($M"(`C674$1(60B("0./C'6G"(./0242$"0.1(40($M"((
( ( 6G'4.C7$C'67(40#C$(2C##71(.M640(XXXXX8/'(8"'$474^"'2\(#"2$4.4B"2\(M"'&4.4B"2\("$.X%%%OZ'8+%%
% % '8+1-*2%*))0%+-%()%N)17.)0%8'&),/554X%%FC1"%&/3%/(%+)%2')4/0"%()3"%(+&#0&'0(%&#0%%
% % +'&$"&,/-/+:%/#%&.'/$9-+9'&-%/#29+(%,"/#.%29+%)#%)77"'%/#%')9+/#"%$)33"'$/&-%$1&##"-(5%%%
% % 6.&/#=%+1/(%/(%&%(9,(+/+9+"%79#$+/)#%/#%+1"%&,("#$"%)7%&#%)77/$/&-%'".9-&+/)#%,)0:5A% %
!
#$%&''$()*+,&(">!"?4&54*'"*%+,/,+,$0"+&"@2,3)"*()"0+4$(5+1$("+1$"$A,0+,(5",(6&4'*3"0$$)"0:0+$'8"
"
!8+1-*%[XV% -4B(/'G604^6$4/02(2C##/'$(86'%"'2($/(#'/BC."(60B(26J"(M4GM(`C674$1(2""BX%<1;)*%+.'+%%
% % HM%#4&1'*%,'&=)&2%2))=%+-%()%0&'N1*7%=-&)%-*%+.)1&%-N*%2))0%2+-892Y%,'&=)&%% %
% % 291552%1*%,1)50%2)5)8+1-*Y%.'&;)2+%+)8.*1A/)2Y%'*0%2+-&'7)%K&-8)0/&)2%*))0%+-%()%% %
% % )*.'*8)0X%
%
%
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%!8+1-*%[XT%% -4B(/'G604^6$4/02(K/'F(K4$M($'6B"'2(60B(6G'/XB"67"'2($/('"./G04^"(60B($"2$(8/'(((
( ( M4GM"'(`C674$1(2""B%F1*85/01*7%2))0%,-&=%8-*+&'8+%7&-N)&2%-&%+.'+%N.18.%=17.+%()%2-50%%
% % N.18.%=17.+%()%=-;)0%-*%5-8'5%='&9)+2YI%%
%
%
!8+1-*%[Xb% !2%'%0);)5-K=)*+'5%&)2K-*2)%F*-+%51*9)0%+-%)=)&7)*84IY%'10%-&7'*1E'+1-*2%'&)%% %
% % 8-*210)&1*7%8)&+1,1)0%2))0%1*+&-0/8+1-*2X%%9"'$484"B(2""B(40$'/BC.$4/02(2M/C7B((&"((
( ( ./024B"'"B(g(6R(/071(KM"'"($M"'"(6'"(.7"6'(86'%"'(#61X&6.F(212$"%2(40(#76."($/('"BC."((
( ( 2C&24B1(60B(( &R((48(J67C"X.M6402(6'"(8C0.$4/040G($M6$(.60(6&2/'&($M"('"2C7$40G(M4GM((
( ( `C674$1("0B(#'/BC.$3%
%
%
%

!::W(!:9<@=5AH(aIIb=P](ZI@T-@W(5I(-95=IP!(P::W:W(=P(-(( (
( ( ( !5-E=a=c:W(!:9<@=5A(!=5<-5=IP(!
%
IJ"'J4"K(./0$"N$H(((M1+.%HM%#4&1'Y%,/*0'=)*+'5%K5'*+%(&))01*7%&)2)'&8.%'*0%0);)5-K=)*+%F:h$I%'*0%
('218Y%)'&54%2+'7)%2))0%2)&;18)2%.';)%,/*0'=)*+'554%(&-9)*%0-N*X%%%?+%12%*-+%85)'&%N.'+%+4K)%-,%
-&7'*1E'+1-*F2I%-&%K&-8)22)2%=17.+%()%2K/&&)0%+-%,155%1*%+.)2)%8&1+18'5%;-102X%%#)&;18)2%N.18.%*))0%+-%()%&)B
)2+'(512.)0%1*85/0)]%F(/+%'&)%*-+%51=1+)0%+-I%
%

 C-&='5%2)8+-&%K5'*+%(&))01*7%&)2)'&8.Y%0);)5-K=)*+%'*0%;'&1)+4%&)5)'2)^%

 C-&='5%2))0%2)8+-&%=/5+1K518'+1-*%F(&))0)&Y%,-/*0'+1-*%'*0%8)&+1,1)0%2))0I%

 P5'*+%R/'&'*+1*)%F0-=)2+18%'*0%8&-22%(-&0)&I%&)7/5'+-&4%(-01)2%'*0%5'(-&'+-&4%,'8151+1)2X%

!2%'%,1*'5%-;)&'&8.1*7%&)8-==)*0'+1-*Y%1+%12%2/77)2+)0%+.'+%2/8.%5-*7)&B+)&=%*))02%*-+%()%-;)&5--9)0X%%
@.)%,/+/&)%;1'(151+4%-,%#4&1'*%'7&18/5+/&)%N155%K'&+1'554%0)K)*0%-*%+.)%)Z12+)*8)%2/8.%,-&='5%(-01)2X%
%
#$%&''$()*+,&("B!"C$/$3&<"<4&%$00$0"*()"*%+&4"%&*3,+,&(0"+&"4$D$0+*@3,01"6&4'*3"@4$$),(5"#EC"*()"
6&4'*3"0$$)"0$4/,%$"%*<*%,+:"*()"<3*(+"F2*4*(+,($"6*%,3,+,$0"+1*+"%*("0$4/$"GH"I:4,*8"
%
% %
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%
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%
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%
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%
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%
#K)&51*7Y%iX%%%TUU`X%%M.)*%$12'2+)&%#+&19)2]%%'%7/10)%+-%'22)221*7%2))0%242+)=%2)8/&1+4X%%"'51]%?*+)&*'+1-*'5%
")*+)&%,-&%@&-K18'5%!7&18/5+/&)X%
%
#K)&51*7Y%iX%'*0%#X%J8</1&)Y%TUVUX%G*0)&2+'*01*7%'*0%2+&)*7+.)*1*7%1*,-&='5%2))0%='&9)+2X%%
OZK)&1=)*+'5%!7&18/5+/&)Y%[\FTI]VVdBVb\X  
 
%
%
%
%
%
 


