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ΟЮΞ [ŸĦƨƚШĦƖŸƓƚЮШ9ŸůůŸŰũǃШĦŸŰƣċůŔŰċƣĲĬШĦƖŸƓШƚĲĲĬШŊĲŰĲƖċШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШ
ŸŰШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШƻċũƨĲƚввввввввввввввввввввввввввввШΠΠ 
 

ΟЮΟ ÑŸƓШΝΜШũĲċƚƣШĦŸŰƣċůŔŰċƣĲĬШĦŸůůŸŰũǃШŔůƓŸƖƣĲĬШĦƖŸƓШƚĲĲĬƚЮШ9ƖŸƓШƚĲĲĬШŊĲŰĲƖċШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШ
üĲċũċŰĬШƽŔƣőШӄΟΜΜǂШƚĲĲĬШũŸƣƚЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШċŰĬШŰƨůĤĲƖШŸŉШ
ƚĲĲĬШũŸƣƚввввввввввввввввввввввввввввввввввввввввввввввввЮШΠΡ 

 
ΟЮΠ [ŸĦƨƚШĦŸŰƣċůŔŰċŰƣƚЮШ9ŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŊĲŰĲƖċЯШĤċƚĲĬШŸŰШƣőŸƚĲШƣőċƣШƽĲƖĲШƖĲƓŸƖƣĲĬШӄΟΜǂШċĦƖŸƚƚШċũũШ
ƚĲĲĬШũŸƣƚЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШŰƨůĤĲƖШŸŉШƖĲĦŸƖĬƚШŉŸƖШċũũШĦƖŸƓШƚĲĲĬƚввввввввввввввввввЮШΠΣ 

 
ΟЮΡ ÅĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШĬĲƣĲĦƣŔŸŰƚЮШÅĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШĬĲƣĲĦƣĲĬШŔŰШċũũШĦƖŸƓШ
ƚĲĲĬШũŸƣƚШыŰŸƣШŢƨƚƣШŉŸĦƨƚШĦƖŸƓƚьЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƓƖĲƚĲŰƣШƻċũƨĲƚввввШΠΦ 

 
ΠЮΝ 9[f ШŰŸǂŔŸƨƚШƽĲĲĬШƚĲĲĬШĦũċƚƚĲƚШċŰĬШƣőĲŔƖШĦŸƖƖĲƚƓŸŰĬŔŰŊШĦċƣĲŊŸƖǃШĬĲƚĦƖŔƓƣŔŸŰƚвввввввввввЮЮЮШΣΜ 
 
ΠЮΞ ÑŸƓШΞΜШůŸƚƣШŔŰƚƓĲĦƣĲĬШĦƖŸƓШƚƓĲĦŔĲƚШŉŸƖШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŉƖŸůШƣőĲШÖÉ ЮШÉƓĲĦŔĲƚШċƖĲШũŔƚƣĲĬШŔŰШ
ĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤǃШŉƖĲƕƨĲŰĦǃШŸŉШŔŰƚƓĲĦƣŔŸŰШƖċŰťŔŰŊввввввввввввввввввввввввввШΣΟ 

 
ΠЮΟ 9[f ШƓƖŸőŔĤŔƣĲĬШы9ũċƚƚШΝьШċŰĬШƓƖŔůċƖǃШы9ũċƚƚШΞьШŰŸǂŔŸƨƚШƽĲĲĬƚШƖĲƓŸƖƣĲĬШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚЮШÉƓĲĦŔĲƚШ
ċƖĲШũŔƚƣĲĬШŔŰШĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤċƚĲĬШŸŰШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬввЮЮШΣΣ 

 
ΠЮΠ ]ĲŰĲƖċũШƽĲĲĬШƚƓĲĦŔĲƚШƣőċƣШċƖĲШċĤƚĲŰƣШŉƖŸůШ9ċŰċĬċШŸƖШŔŰƣƖŸĬƨĦĲĬШŔŰШŸŰũǃШŸŰĲШƓƖŸƻŔŰĦĲЯШċũŸŰŊШƽŔƣőШƣőĲШ
ĦƖŸƓШƚƓĲĦŔĲƚШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬЮШÉƓĲĦŔĲƚШċƖĲШũŔƚƣĲĬШŔŰШĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤǃШƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬШ
ũŸƣƚШŔŰШƽőŔĦőШƣőĲǃШċƓƓĲċƖĲĬввввввввввввввввввввввввввввввввввввввЮЮЮШΣΥ 

 
ΠЮΡ 9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƣĲŰШŸƖШůŸƖĲШĦƖŸƓШƚƓĲĦŔĲƚЮШÉƓĲĦŔĲƚШċƖĲШũŔƚƣĲĬШŔŰШĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤċƚĲĬШ
ŸŰШƣőĲШŰƨůĤĲƖШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШƣőĲǃШĦŸŰƣċůŔŰċƣĲĬвввввввввввввввввввввввввввШΤΜ 

 
ÉЮΝШ9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШŊƖŸƽŰШŔŰШ ĲƽШüĲċũċŰĬЯШŔŰĦũƨĬŔŰŊШƣőĲШШ 
ШШШШШШШШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШĲċĦőШƚƓĲĦŔĲƚШƽċƚШƖĲƓŸƖƣĲĬЮШ?ċƣċШŉƖŸůШΞΜΜΟШċŰĬШΞΜΜΦШŔŰĦũƨĬĲШŸŰũǃШĲŔŊőƣШШШШ 
ШШШШШШШШĦŸůůŸŰШċŰĬоŸƖШƓƖŸĤũĲůċƣŔĦШƚƓĲĦŔĲƚвввввввввввввввввввввввввввввввввЮШΝΜΥ 
 
ÉЮΞШШ9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŊƖŸƽŰШŔŰШ ĲƽШüĲċũċŰĬЯШŔŰĦũƨĬŔŰŊШƣőĲШƓĲƖĦĲŰƣċŊĲШ 
ШШШШШШШШШŸŉШƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШĲċĦőШƚƓĲĦŔĲƚШƽċƚШƖĲƓŸƖƣĲĬЮШ?ċƣċШŉƖŸůШΝΦΞΟШŔŰĦũƨĬĲШŸŰũǃШƚŔǂШĦŸůůŸŰШċŰĬоŸƖШШШ 
ШШШШШШШШШƓƖŸĤũĲůċƣŔĦШƚƓĲĦŔĲƚввввввввввввввввввввввввввввввввввввввввввШΝΝΜШ 
 
 



Ŕǂ 
 

ÉЮΟШШÅĲĦŸƖĬƚШŸŉШċũũШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШы9ŸũƨůŰШΝьШĬĲƣĲĦƣĲĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШƣőĲШŉŸĦƨƚШĦƖŸƓƚШы9ŸũƨůŰƚШΟтΝΡьЮШ 
ШШШШШШШШШÉƓĲĦŔĲƚШċƖĲШũŔƚƣĲĬШċƣШƣőĲШőŔŊőĲƚƣШƣċǂŸŰŸůŔĦШƖĲƚŸũƨƣŔŸŰШƖĲƓŸƖƣĲĬШĤǃШ~ÂfШыĲЮŊЮШƚƓĲĦŔĲƚШũĲƻĲũьЮШÅŸƽƚШċƖĲШ 
ШШШШШШШШШŸƖĬĲƖĲĬШĤǃШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШƖĲĦŸƖĬƚШċĦƖŸƚƚШċũũШƚĲĲĬШũŸƣƚвввввввввввввввввввввЮЮЮШΝΝΟ 
 
ÉЮΠШШũƓőċĤĲƣŔĦċũШũŔƚƣШŸŉШĦŸŰƣċůŔŰċŰƣШƓũċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШĤǃШƣőĲШ9[f ШŔŰШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċШ 
ШШШШШШШШШŉƖŸůШƣőĲШÖÉ ШĤĲƣƽĲĲŰШΞΜΜΤШċŰĬШΞΜΝΦЮШћcÅќШŔŰĬŔĦċƣĲƚШƽőĲƣőĲƖШƣőĲШƚƓĲĦŔĲƚШőċƚШƓƖĲƻŔŸƨƚũǃШĤĲĲŰШƖĲƓŸƖƣĲĬШШШШ 
ШШШШШШШШШċƚШċŰШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬШŔŰШ9ċŰċĬċШŸƖШÖÉвввввввввввввввввввввввввввШΝΞΜШ 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ǂ 
 

xŔƚƣШŸŉШ[ŔŊƨƖĲƚ 
 
ΝЮΝ ~ċŔŰШƚƣċŊĲƚШŸŉШĦĲƖƣŔǯĲĬШƚĲĲĬШŔŰШƣőĲШŔŰƣĲƖŰċƣŔŸŰċũШƚƨƓƓũǃШĦőċŔŰЯШőŔŊőũŔŊőƣŔŰŊШƓŸŔŰƣƚШƽőĲƖĲШƽĲĲĬШƚĲĲĬƚШůċǃШ
ĲŰƣĲƖШƣőĲШƚǃƚƣĲůЯШĤĲШƖĲůŸƻĲĬЯШŸƖШĤĲШĬĲƣĲĦƣĲĬШƣőƖŸƨŊőШŔŰƚƓĲĦƣŔŸŰШċŰĬШƖĲŊƨũċƣŔŸŰЮвввввввввввЮЮШΞШ 
 

ΞЮΝ ~ĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЮШ ŸƣĲаШòрċǂŔƚШ
ŸŰũǃШŊŸĲƚШƨƓШƣŸШΞΜӖЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮШΝΥ 
 

ΞЮΞ ÑőĲШǯƻĲШůŸƚƣШĦŸůůŸŰШŉŸƖċŊĲШĦƖŸƓШƽĲĲĬƚШƖĲƓŸƖƣĲĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЮШ
éċũƨĲƚШĤċƚĲĬШŸŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽŔƣőШĦŸŰƣċůŔŰċŰƣЮШ9ŸŰƣċůŔŰċŰƣƚШċƖĲШũŔƚƣĲĬШŔŰШċũƓőċĤĲƣŔĦċũШ
ŸƖĬĲƖввввввввввввввввввввввввввввввввввввввввввввввввввЮЮШΞΜ 

 
ΞЮΟ ÉŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЮШ
9ŸŰƣċůŔŰċŰƣƚШċƖĲШũŔƚƣĲĬШŔŰШċũƓőċĤĲƣŔĦċũШŸƖĬĲƖЮШ ŸƣĲаШòрċǂŔƚШŸŰũǃШŊŸĲƚШƨƓШƣŸШΣΜӖЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮШΞΞШ 

 
ΞЮΠ ÉŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШ
ƚĲĲĬШũŸƣƚЮШ9ŸŰƣċůŔŰċŰƣƚШċƖĲШũŔƚƣĲĬШŔŰШċũƓőċĤĲƣŔĦċũШŸƖĬĲƖввввввввввввввввввввввввЮШΞΠ 

 
ΞЮΡ 9ŸůƓċƖŔƚŸŰШŔŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŊƖċƚƚĲƚШĤĲƣƽĲĲŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШ
ƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚввввввввввввввввввввввввввввввввввввввввввШΞΡ 

 
ΟЮΝ 9ŸŰƣċůŔŰċŰƣШƚĲĲĬШƣǃƓĲƚЮШ9ŸŰƣċůŔŰċŰƣШƚĲĲĬШƣǃƓĲƚШŉŸƖШŉŸĦƨƚШĦŸŰƣċůŔŰċŰƣƚШŉŸƨŰĬШƽŔƣőŔŰШƚĲĲĬШũŸƣƚШŸŉШ
ŉŸĦƨƚШĦƖŸƓƚЮШ[ŸƖШĲċĦőШŉŸĦƨƚШĦƖŸƓШƚĲĲĬШŊĲŰƨƚЯШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШŰƨůĤĲƖШƽŔƣőŔŰШĲċĦőШĦŸũŸƨƖШĦċƣĲŊŸƖǃШ
ƖĲƓƖĲƚĲŰƣƚШőŸƽШůċŰǃШƣŔůĲƚШċШƣǃƓĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚĲĲĬШƽċƚШƖĲĦŸƖĬĲĬЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШŸƻĲƖċũũШ
ŰƨůĤĲƖШŸŉШƖĲĦŸƖĬƚШŸŉШŉŸĦƨƚШĦŸŰƣċůŔŰċŰƣвввввввввввввввввввввввввввввввЮЮЮШΠΥ 
 

ΟЮΞ [ŸĦƨƚШĦƖŸƓШƚĲĲĬШũŸƣШůċƚƚШĦŸůƓċƖŔƚŸŰЮШ9ŸůƓċƖŔƚŸŰШŸŉШůċƚƚШŉŸƖШĦŸŰƣċůŔŰċƣĲĬШċŰĬШŰŸŰрĦŸŰƣċůŔŰċƣĲĬШ
ƚĲĲĬШũŸƣƚШŸŉШŉŸĦƨƚШĦƖŸƓƚЮШxŸŊΝΜΜШťŊШŔƚШΝШťŊШċŰĬШxŸŊΝΜΠШťŊШŔƚШΝΜЯΜΜΜШťŊввввввввввввввввЮвШΡΝ 

 
ΠЮΝ 9ũċƚƚŔǯĦċƣŔŸŰШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШĤǃШĦŸŰƣċůŔŰċŰƣШƣǃƓĲШыŊĲŰĲƖċũШƽĲĲĬШŸƖШƚĲĲĬШŸŉШċŰŸƣőĲƖШŔůƓŸƖƣĲĬШ
ĦƖŸƓьЯШŸƖŔŊŔŰШƚƣċƣƨƚШыŔŰƣƖŸĬƨĦĲĬЯШŰċƣŔƻĲЯШŸƖШċĤƚĲŰƣШŔŰШ9ċŰċĬċьЯШċŰĬШ9[f ШŰŸǂŔŸƨƚШƽĲĲĬШĦũċƚƚŔǯĦċƣŔŸŰШ
ы9ũċƚƚШΝШƣŸШΡШŸƖШ9ũċƚƚШΣьЮШ ũũШƚƓĲĦŔĲƚЯШƖĲŊċƖĬũĲƚƚШŸŉШŸƖŔŊŔŰШƚƣċƣƨƚЯШƽĲƖĲШċũƚŸШċƚƚŔŊŰĲĬШƣŸШŸŰĲШŸŉШƣőĲШƚŔǂШ9[f Ш
ƽĲĲĬШĦũċƚƚĲƚввввввввввввввввввввввввввввввввввввввввввввввЮШΣΠ 
 

ΠЮΞ ÑĲůƓŸƖċũШƣƖĲŰĬƚШŔŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŉƖŸůШƣőĲШÖÉ ЯШƚőŸƽŔŰŊШƣőĲШ
ċŰŰƨċũШƓƖŸƓŸƖƣŔŸŰШŸŉШŊĲŰĲƖċũШƽĲĲĬƚШċŰĬШ9[fрĦũċƚƚŔǯĲĬШŰŸǂŔŸƨƚШƽĲĲĬƚШы9ũċƚƚШΝШƣŸШΡьвввввввввШΣΡ 

 
ΠЮΟ ÑĲůƓŸƖċũШƣƖĲŰĬƚШŔŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚЯШŔũũƨƚƣƖċƣŔŰŊШƣőĲШċŰŰƨċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШ
ŰċƣŔƻĲЯШŔŰƣƖŸĬƨĦĲĬЯШċŰĬШċĤƚĲŰƣШƚƓĲĦŔĲƚвввввввввввввввввввввввввввввввввШΣΤ 

 
ΠЮΠ  ƨůĤĲƖШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШŔŰШƽőŔĦőШĲċĦőШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽċƚШƖĲƓŸƖƣĲĬЯШŊƖŸƨƓĲĬШĤǃШŸƖŔŊŔŰШƚƣċƣƨƚШŔŰШ
9ċŰċĬċШыŔŰƣƖŸĬƨĦĲĬЯШŰċƣŔƻĲЯШŸƖШċĤƚĲŰƣьввввввввввввввввввввввввввввввввЮЮЮШΣΦ 

 
ΠЮΡ ŰŰƨċũШƓĲƖĦĲŰƣċŊĲШŸŉШ9[fрƖĲƓŸƖƣĲĬШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШĦŸƖƖĲƚƓŸŰĬШƣŸШƚƓĲĦŔĲƚШƽŔƣőШċШĬŸĦƨůĲŰƣĲĬШ
őŔƚƣŸƖǃШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚЯШĦċƣĲŊŸƖŔƚĲĬШĤǃШƽőĲƣőĲƖШƖĲƚŔƚƣċŰĦĲШƽċƚШƓƖĲƻŔŸƨƚũǃШƖĲƓŸƖƣĲĬШŔŰШƣőĲШ
ÖÉ ШŸŰũǃШŸƖШŔŰШĤŸƣőШƣőĲШÖÉ ШċŰĬШ9ċŰċĬċЮШ ŸƣĲаШƣőĲШǃрċǂŔƚШŔƚШƚĦċũĲĬШƣŸШċШůċǂŔůƨůШŸŉШΟΜӖЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮЮШΤΝ 

 
ΠЮΣ 9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШƣőĲШÖÉ ШĤƨƣШŰŸƣШŔŰШ9ċŰċĬċШыòрċǂŔƚьЯШĤǃШ
ĦƖŸƓШƣǃƓĲШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬШыñрċǂŔƚьШŉŸƖШĲċĦőШĦŸƨŰƣƖǃвввввввввввввввввввЮЮвШΤΞ 

 
 



Ν 
 

9őċƓƣĲƖШΝаШ]ĲŰĲƖċũШfŰƣƖŸĬƨĦƣŔŸŰШѼШxŔƣĲƖċƣƨƖĲШÅĲƻŔĲƽ 
 

ÑőĲШŔŰƣĲƖŰċƣŔŸŰċũШĦƖŸƓШƚĲĲĬШƣƖċĬĲШŔƚШċШůċŢŸƖШƓċƣőƽċǃШŉŸƖШƣőĲШƨŰŔŰƣĲŰƣŔŸŰċũШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШƽĲĲĬƚЯШ

ŔŰĦũƨĬŔŰŊШŰŸŰрŰċƣŔƻĲШŔŰƻċƚŔƻĲШƚƓĲĦŔĲƚШċŰĬШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШĤŔŸƣǃƓĲƚШы7ƨĬĬĲŰőċŊĲŰЯШÅƨĤĲŰƚƣĲŔŰЯШ

ĲƣШċũЮЯШΞΜΞΝьЮШ~ċŰǃШŊũŸĤċũũǃШĲƚƣċĤũŔƚőĲĬШƽĲĲĬШƚƓĲĦŔĲƚШŸƖŔŊŔŰċũũǃШĲŰƣĲƖĲĬШŰĲƽШƖĲŊŔŸŰƚШċƚШ

ĦŸŰƣċůŔŰċŰƣƚШŸŉШŔůƓŸƖƣĲĬШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШЯШƓƖĲƚĲŰƣŔŰŊШċШƓĲƖƚŔƚƣĲŰƣШĤŔŸƚĲĦƨƖŔƣǃШĦŸŰĦĲƖŰШ

ƽŸƖũĬƽŔĬĲШы]ĲƖƻŔũũċШĲƣШċũЮЯШΞΜΝΦбШ~ċĦťШѼШxŸŰƚĬċũĲЯШΞΜΜΝьЮШ?ĲƚƓŔƣĲШĦŸŰƚŔĬĲƖċĤũĲШċĬƻċŰĦĲůĲŰƣƚШŔŰШ

ƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШċŰĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊŔĲƚЯШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШƖĲůċŔŰƚШċШƽŔĬĲƚƓƖĲċĬШ

ĦŸŰĦĲƖŰШĬƨĲШƣŸШŔƣƚШĲŰƻŔƖŸŰůĲŰƣċũШċŰĬШĲĦŸŰŸůŔĦШŔůƓċĦƣƚШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΡь 

 

ĬĬŔƣŔŸŰċũũǃЯШƽĲĲĬƚШŉŸƨŰĬШŔŰШƚĲĲĬШũŸƣƚШĦċƖƖǃШƚƨĤƚƣċŰƣŔċũШĲĦŸŰŸůŔĦШŔůƓũŔĦċƣŔŸŰƚШŉŸƖШŊƖŸƽĲƖƚЯШƚĲĲĬШ

ĦŸůƓċŰŔĲƚЯШċŰĬШƖĲŊƨũċƣŸƖǃШċŊĲŰĦŔĲƚЯШċƚШƣőĲǃШƖĲĬƨĦĲШĦƖŸƓШǃŔĲũĬƚШƣőƖŸƨŊőШĦŸůƓĲƣŔƣŔŸŰЯШũĲċĬŔŰŊШƣŸШ

ŔŰĦƖĲċƚĲĬШƓƖŸĬƨĦƣŔŸŰШĦŸƚƣƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШőĲƖĤŔĦŔĬĲШċƓƓũŔĦċƣŔŸŰƚЯШƚĲĲĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊŔĲƚЯШ

ċŰĬШċĬĬŔƣŔŸŰċũШůċŰċŊĲůĲŰƣШĲǭŸƖƣƚШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΟьЮШ[ƨƖƣőĲƖůŸƖĲЯШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШ

ůċǃШŉċŔũШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƖĲƕƨŔƖĲůĲŰƣƚЯШũĲċĬŔŰŊШƣŸШƖĲŢĲĦƣŔŸŰШĬƨƖŔŰŊШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШŸƖШĤǃШŰċƣŔŸŰċũШ

ƓőǃƣŸƚċŰŔƣċƖǃШŔŰƚƓĲĦƣŔŸŰƚШыcċůƓƣŸŰЯШΞΜΝΡьЮШÑőŔƚШĦċŰШƖĲƚƨũƣШŔŰШċĬĬŔƣŔŸŰċũШǯŰċŰĦŔċũШũŸƚƚĲƚШĬƨĲШƣŸШƣőĲШ

ŰĲĲĬШŉŸƖШƖĲрĦũĲċŰŔŰŊЯШƖĲрĲǂƓŸƖƣŔŰŊЯШŸƖШĬĲƚƣƖƨĦƣŔŸŰШы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮЯШΞΜΞΞбШÖÉ? ЯШΞΜΝΦьЮШ 

 

7ĲǃŸŰĬШƣőĲƚĲШĲĦŸŰŸůŔĦШŔůƓċĦƣƚЯШƽĲĲĬШƚĲĲĬƚШĲŰƣĲƖŔŰŊШƣőƖŸƨŊőШƣőĲШƚĲĲĬШƣƖċĬĲШƣőƖĲċƣĲŰШŰċƣŔƻĲШ

ĤŔŸĬŔƻĲƖƚŔƣǃШċŰĬШĲĦŸƚǃƚƣĲůШŉƨŰĦƣŔŸŰŔŰŊШы9ŸƚƚƨШĲƣШċũЮЯШΞΜΞΜбШxĲőċŰШĲƣШċũЮЯШΞΜΝΟьЮШfŰƣƖŸĬƨĦĲĬШƽĲĲĬƚШ

ĦċŰШŸƨƣĦŸůƓĲƣĲШŰċƣŔƻĲШƓũċŰƣƚЯШċũƣĲƖШőċĤŔƣċƣШƚƣƖƨĦƣƨƖĲЯШċŰĬШƖĲĬƨĦĲШĲĦŸƚǃƚƣĲůШƖĲƚŔũŔĲŰĦĲЮШ ƚШŊũŸĤċũШ

ƣƖċĬĲШĦŸŰƣŔŰƨĲƚШƣŸШĲǂƓċŰĬЯШƣőĲШůŸƻĲůĲŰƣШŸŉШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШŔŰƣĲŰƚŔǯĲƚШƣőĲШƖŔƚťШŸŉШċĦĦŔĬĲŰƣċũũǃШ

ŔŰƣƖŸĬƨĦŔŰŊШŔŰƻċƚŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚЯШƖĲŔŰŉŸƖĦŔŰŊШƣőĲШŰĲĲĬШŉŸƖШƖŸĤƨƚƣШĤŔŸƚĲĦƨƖŔƣǃШůċŰċŊĲůĲŰƣШыcƨũůĲЯШ

ΞΜΜΦьЮ 

 

ÑŸШůċŰċŊĲШƣőĲƚĲШƖŔƚťƚЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШƨŰĬĲƖƚƣċŰĬШőŸƽШƽĲĲĬШƚĲĲĬƚШůŸƻĲШƣőƖŸƨŊőШƣőĲШĦƖŸƓШƚĲĲĬШ

ƚƨƓƓũǃШĦőċŔŰЯШŉƖŸůШŔŰŔƣŔċũШƓƖŸĬƨĦƣŔŸŰЯШĦũĲċŰŔŰŊЯШĲǂƓŸƖƣЯШŔůƓŸƖƣШċŰĬШǯŰċũũǃШƣőƖŸƨŊőШƣŸШƓũċŰƣŔŰŊШы[ŔŊƨƖĲШ

ΝЮΝьЮШÉĲĲĬШŉŸƖШƚŸƽŔŰŊШƓƖŸĬƨĦĲĬШŉŸƖШĲǂƓŸƖƣШƨŰĬĲƖШƣőĲШ§ƖŊċŰŔƚċƣŔŸŰШŉŸƖШEĦŸŰŸůŔĦШ9ŸрŸƓĲƖċƣŔŸŰШċŰĬШ

?ĲƻĲũŸƓůĲŰƣШы§E9?ьШĦĲƖƣŔǯĦċƣŔŸŰШƚĦőĲůĲШŔƚШŊƖŸƽŰШƨƚŔŰŊШĦċƖĲŉƨũũǃШĦŸŰƣƖŸũũĲĬШƓƖċĦƣŔĦĲƚШƣŸШŸƓƣŔůŔƚĲШ

ǃŔĲũĬЯШƓƖĲƚĲƖƻĲШĦƨũƣŔƻċƖШƓƨƖŔƣǃЯШĬĲũŔƻĲƖШőŔŊőШƚĲĲĬШƕƨċũŔƣǃШċŰĬШůŔŰŔůŔƚĲШŰŸǂŔŸƨƚШƽĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШ

ыÅŸũƚƣŸŰШĲƣШċũЮЯШΞΜΜΣьЮШÑőŔƚШƓƖŸĬƨĦƣŔŸŰШƓƖŸĦĲƚƚШŔŰƻŸũƻĲƚШŉĲƖƣŔũŔƚĲƖƚЯШŔƖƖŔŊċƣŔŸŰЯШőĲƖĤŔĦŔĬĲШċŰĬШƓĲƚƣŔĦŔĬĲШ

ċƓƓũŔĦċƣŔŸŰƚЯШŔƚŸũċƣŔŸŰШĬŔƚƣċŰĦĲƚШыƣŸШƓƖĲƻĲŰƣШƓŸũũĲŰШĦƖŸƚƚрĦŸŰƣċůŔŰċƣŔŸŰьЯШċŰĬШǯĲũĬШŔŰƚƓĲĦƣŔŸŰƚШ



Ξ 
 

ыEċĬĲŰЯШΝΦΤΦбШÅŸƽċƖƣőЯШΝΦΦΥьЮШ?ƨƖŔŰŊШőċƖƻĲƚƣЯШĦŸůĤŔŰĲШőċƖƻĲƚƣĲƖƚШƚĲƓċƖċƣĲШƣőĲШĦƖŸƓШƚĲĲĬШŉƖŸůШƣőĲШ

ĦőċǭШċŰĬШůċǃШċũƚŸШƖĲůŸƻĲШƽĲĲĬШƚĲĲĬƚШŔŰШƣőĲШƓƖŸĦĲƚƚЮШ§ŰĦĲШőċƖƻĲƚƣĲĬЯШĦƖŸƓШƚĲĲĬƚШċƖĲШƚĦƖĲĲŰĲĬШ

ƨƚŔŰŊШůĲĦőċŰŔĦċũШċŰĬШċƨƣŸůċƣĲĬШĦũĲċŰŔŰŊШĲƕƨŔƓůĲŰƣШƣőċƣШƖĲůŸƻĲƚШƽĲĲĬШƚĲĲĬƚЯШċƚШƽĲũũШċƚШƚŸŔũШċŰĬШ

ŸƣőĲƖШĬĲĤƖŔƚШы~Ħ?ŸŰċũĬШѼШ9ŸƓĲũċŰĬЯШΞΜΝΞьЮШÑőĲШĦũĲċŰĲĬШƚĲĲĬƚШċƖĲШƣőĲŰШƣĲƚƣĲĬШŉŸƖШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШ

ыŔŰĦũƨĬŔŰŊШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƽĲĲĬШƚĲĲĬƚьШƣŸШĲŰƚƨƖĲШƣőĲǃШůĲĲƣШ§E9?ШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШƚƣċŰĬċƖĬƚЯШ

ċũŸŰŊШƽŔƣőШċŰǃШċĬĬŔƣŔŸŰċũШƓőǃƣŸƚċŰŔƣċƖǃШĦŸŰĬŔƣŔŸŰƚШƖĲƕƨŔƖĲĬШĤǃШƣőĲШĬĲƚƣŔŰċƣŔŸŰШĦŸƨŰƣƖǃШыfÉÑ ЯШΞΜΞΞбШ

~ÂfЯШΞΜΞΡċьЮШÑőĲШƚĲĲĬШŔƚШƣőĲŰШƓċĦťċŊĲĬШŔŰƣŸШũŸƣƚШċŰĬШċƚƚŔŊŰĲĬШƣőĲШċƓƓƖŸƓƖŔċƣĲШĬŸĦƨůĲŰƣċƣŔŸŰШŉŸƖШ

§E9?рĦĲƖƣŔǯĲĬШƚĲĲĬЯШƓƖŸƻŔĬŔŰŊШƣƖċĦĲċĤŔũŔƣǃШƣőƖŸƨŊőŸƨƣШƣƖċŰƚƓŸƖƣШŔŰШƣőĲШĲƻĲŰƣШŸŉШċШĤŔŸƚĲĦƨƖŔƣǃШ

ĦŸŰĦĲƖŰШŸƖШŸƣőĲƖШŔƚƚƨĲЮШÑőĲШƚĲĲĬШũŸƣШŔƚШƣőĲŰШƣƖċŰƚƓŸƖƣĲĬШŔŰƣĲƖŰċƣŔŸŰċũũǃЯШĲƻĲŰƣƨċũũǃШċƖƖŔƻŔŰŊШċƣШƣőĲШ

ĤŸƖĬĲƖШŸŉШƣőĲШŔůƓŸƖƣŔŰŊШĦŸƨŰƣƖǃЮШÑőĲƖĲЯШĤŔŸƚĲĦƨƖŔƣǃШċƨƣőŸƖŔƣŔĲƚШŸƖШĬĲƚŔŊŰċƣĲĬШƚĲĲĬШũċĤŸƖċƣŸƖŔĲƚШůċǃШ

ŔŰƚƓĲĦƣШƣőĲШƚĲĲĬШũŸƣШƣŸШĲŰƚƨƖĲШĦŸůƓũŔċŰĦĲШƽŔƣőШũŸĦċũШƖĲŊƨũċƣŔŸŰƚЯШŔŰĦũƨĬŔŰŊШĦőĲĦťƚШŉŸƖШĲŰƣƖǃр

ƓƖŸőŔĤŔƣĲĬШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮШfŉШċШƚĲĲĬШũŸƣШĬŸĲƚШŰŸƣШĦŸůƓũǃЯШŔƣШ

ůċǃШĤĲШƖĲрĦũĲċŰĲĬЯШƖĲрĲǂƓŸƖƣĲĬЯШŸƖШĬĲƚƣƖŸǃĲĬЮШ ĬĬŔƣŔŸŰċũШƓőǃƣŸƚċŰŔƣċƖǃШůĲċƚƨƖĲƚЯШƚƨĦőШċƚШ

ŉƨŰŊŔĦŔĬĲШƣƖĲċƣůĲŰƣЯШůċǃШċũƚŸШĤĲШƖĲƕƨŔƖĲĬЮШ§ŰĦĲШĦũĲċƖĲĬЯШƚĲĲĬШũŸƣƚШċƖĲШĬŔƚƣƖŔĤƨƣĲĬШĬŸůĲƚƣŔĦċũũǃШ

ċŰĬШĲƻĲŰƣƨċũũǃШƚŸƽŰШŔŰШǯĲũĬƚЮШ ũƣőŸƨŊőШƚŸůĲШŸŉШƣőĲШůƨũƣŔƓũŔĲĬШƚĲĲĬШůċǃШĤĲШƨƚĲĬШƣŸШƚƨƓƓŸƖƣШũŸĦċũШ

ŔŰĬƨƚƣƖǃЯШċШƚƨĤƚƣċŰƣŔċũШƓƖŸƓŸƖƣŔŸŰШůċǃШĤĲШĲǂƓŸƖƣĲĬШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΟьЮШEċĦőШƚƣċŊĲШŸŉШƣőĲШ

ƚƨƓƓũǃШĦőċŔŰШƓũċǃƚШċШƖŸũĲШŔŰШůċŰċŊŔŰŊШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰЯШċŰĬШĤƖĲċťĬŸƽŰƚШċƣШċŰǃШƓŸŔŰƣШĦċŰШ

ƖĲƚƨũƣШŔŰШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШċŰĬШƚƓƖĲċĬШŸŉШƨŰƽċŰƣĲĬШƽĲĲĬШƚƓĲĦŔĲƚЮ 

 

 
[ŔŊƨƖĲШΝЮΝШ~ċŔŰШƚƣċŊĲƚШŸŉШĦĲƖƣŔǯĲĬШƚĲĲĬШŔŰШƣőĲШŔŰƣĲƖŰċƣŔŸŰċũШƚƨƓƓũǃШĦőċŔŰЯШőŔŊőũŔŊőƣŔŰŊШƓŸŔŰƣƚШƽőĲƖĲШ
ƽĲĲĬШƚĲĲĬƚШůċǃШĲŰƣĲƖШƣőĲШƚǃƚƣĲůЯШĤĲШƖĲůŸƻĲĬЯШŸƖШĤĲШĬĲƣĲĦƣĲĬШƣőƖŸƨŊőШŔŰƚƓĲĦƣŔŸŰШċŰĬШƖĲŊƨũċƣŔŸŰЮ 
 



Ο 
 

ÑőĲƚĲШƚƨƓƓũǃШĦőċŔŰШƓƖŸĦĲƚƚĲƚШŸƓĲƖċƣĲШƽŔƣőŔŰШċŰШŔŰĬƨƚƣƖǃШƣőċƣШŔƚШĲǂƓċŰĬŔŰŊШƖċƓŔĬũǃШŔŰШĤŸƣőШƻċũƨĲШċŰĬШ

ŊĲŸŊƖċƓőŔĦШƖĲċĦőЮШÑőŔƚШĲǂƓċŰƚŔŸŰШŔƚШĲƻŔĬĲŰƣШŔŰШƣƖċĬĲШƓċƣƣĲƖŰƚЯШƽŔƣőШƣőĲШ ĲƣőĲƖũċŰĬƚЯШÖÉ ЯШċŰĬШ

[ƖċŰĦĲШĤĲŔŰŊШƣőĲШƣŸƓШŔůƓŸƖƣĲƖƚШŸŉШƚĲĲĬШŉŸƖШƚŸƽŔŰŊШŔŰШΞΜΞΟЯШƻċũƨĲĬШċƣШÖÉҘΥΝΤШůŔũũŔŸŰЯШҘΣΝΡШůŔũũŔŸŰЯШ

ċŰĬШҘΡΞΥШůŔũũŔŸŰЯШƖĲƚƓĲĦƣŔƻĲũǃШы§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЯШΞΜΞΡьЮШÑőĲШũĲċĬŔŰŊШĲǂƓŸƖƣĲƖƚШ

ƽĲƖĲШƣőĲШ ĲƣőĲƖũċŰĬƚШċƣШÖÉҘΝЮΠΠШĤŔũũŔŸŰЯШŉŸũũŸƽĲĬШĤǃШƣőĲШÖÉ ШċƣШҘΥΟΦШůŔũũŔŸŰЯШċŰĬШ]ĲƖůċŰǃШċƣШҘΤΡΝШ

ůŔũũŔŸŰШы§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЯШΞΜΞΡьЮШШ ŸƖƣőШ ůĲƖŔĦċШĦƨƖƖĲŰƣũǃШőŸũĬƚШƣőĲШũċƖŊĲƚƣШ

ƚőċƖĲШŸŉШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲШċƣШΟΟЮΡӖШы]ƖċŰĬШéŔĲƽШÅĲƚĲċƖĦőЯШΞΜΞΡьЮШÑőĲШ ƚŔċрÂċĦŔǯĦШƖĲŊŔŸŰШŔƚШ

ƓƖŸŢĲĦƣĲĬШƣŸШĲǂƓĲƖŔĲŰĦĲШƣőĲШŉċƚƣĲƚƣШŊƖŸƽƣőЯШĬƖŔƻĲŰШĤǃШĲǂƓċŰĬŔŰŊШůċƖťĲƣƚШċŰĬШŔŰĦƖĲċƚĲĬШŊŸƻĲƖŰůĲŰƣШ

ƚƨĤƚŔĬŔĲƚШŉŸƖШőǃĤƖŔĬШċŰĬШŊĲŰĲƣŔĦċũũǃШůŸĬŔǯĲĬШы]~ьШƚĲĲĬШŔŰШĦŸƨŰƣƖŔĲƚШƚƨĦőШċƚШfŰĬŔċШċŰĬШ9őŔŰċЮ 

 

ÑőŔƚШĲǂƓċŰƚŔŸŰШƖĲǰĲĦƣƚШċШĤƖŸċĬĲƖШƣƖĲŰĬШŸŉШƚƨƚƣċŔŰĲĬШŊƖŸƽƣőШŔŰШƣőĲШŊũŸĤċũШƚĲĲĬШůċƖťĲƣЮШÑőĲШůċƖťĲƣШŔƚШ

ĦƨƖƖĲŰƣũǃШƻċũƨĲĬШċƣШÖÉШҘΦΞЮΠΡШĤŔũũŔŸŰШШċŰĬШŔƚШƓƖŸŢĲĦƣĲĬШƣŸШƖĲċĦőШҘΝΟΥЮΟΞШĤŔũũŔŸŰШĤǃШΞΜΟΜШы]ƖċŰĬШéŔĲƽШ

ÅĲƚĲċƖĦőЯШΞΜΞΡьЮШ]ƖŸƽƣőШőċƚШĤĲĲŰШĬƖŔƻĲŰШĤǃШŊũŸĤċũŔƚċƣŔŸŰЯШƖŔƚŔŰŊШĬŔƚƓŸƚċĤũĲШŔŰĦŸůĲШŔŰШĬĲƻĲũŸƓŔŰŊШ

ĲĦŸŰŸůŔĲƚЯШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШőŔŊőрǃŔĲũĬŔŰŊШċŰĬШƖĲƚŔũŔĲŰƣШĦƖŸƓШƻċƖŔĲƣŔĲƚЯШċŰĬШĦŸŰƣŔŰƨĲĬШċĬƻċŰĦĲƚШŔŰШ

ċŊƖŔĦƨũƣƨƖċũШƣĲĦőŰŸũŸŊǃЯШċŰĬШŔƣШŔƚШĲǂƓĲĦƣĲĬШƣŸШċĦĦĲũĲƖċƣĲШŔŰШĦŸůŔŰŊШǃĲċƖƚШыüŔŸŰШ~ċƖťĲƣШÅĲƚĲċƖĦőЯШ

ΞΜΞΡьЮШĬĬŔƣŔŸŰċũũǃЯШƣőĲШĦŸŰƣŔŰƨĲĬШċĬŸƓƣŔŸŰШŸŉШĦĲƖƣŔǯĲĬЯШőǃĤƖŔĬЯШċŰĬШ]~ШƚĲĲĬƚШŔƚШĲǂƓĲĦƣĲĬШƣŸШŉƨƖƣőĲƖШ

ċĦĦĲũĲƖċƣĲШƣőŔƚШƣƖĲŰĬЮШÑőĲШĦŸůůĲƖĦŔċũШƚĲĲĬШůċƖťĲƣШŉŸƖШƚƓĲĦŔĲƚШƚƨĦőШċƚШůċŔǍĲЯШƚŸǃĤĲċŰЯШĦŸƣƣŸŰШċŰĬШ

ĦċŰŸũċШŔŰĦƖĲċƚŔŰŊũǃШƖĲũŔĲƚШŸŰШ]~ШƚĲĲĬЯШċŰĬШŔŰШƣőĲШÖÉЯШ]~ШƚĲĲĬШŔƚШŰŸƽШƨƚĲĬШŸŰШůŸƖĲШƣőċŰШőċũŉШŸŉШ

ċũũШĦƖŸƓũċŰĬƚШы[ƨŊũŔĲШѼШ~ċĦ?ŸŰċũĬЯШΞΜΞΟьЮШ ĲƽШüĲċũċŰĬЯШƽőŔĦőШőċƚШĤċŰŰĲĬШƣőĲШƨƚĲШŸŉШ]~ШĦƖŸƓƚЯШŔƚШ

ŰŸƽШůċťŔŰŊШƓũċŰƚШƣŸШƓĲƖůŔƣШƣőĲШƨƚĲШŸŉШŊĲŰĲШĲĬŔƣĲĬШĦƖŸƓƚШы?ĲŰƣŸŰƚЯШΞΜΞΠьЮШÑőĲШċƓƓĲċũШŸŉШ]~оŊĲŰĲШ

ĲĬŔƣĲĬШƚĲĲĬƚШŉŸƖШŉċƖůĲƖƚШũŔĲƚШŔŰШƣőĲŔƖШƓŸƣĲŰƣŔċũШƣŸШũŸƽĲƖШċŊƖŸĦőĲůŔĦċũШŔŰƓƨƣƚШƽőŔũĲШĲŰőċŰĦŔŰŊШ

ƖĲƚŔƚƣċŰĦĲШƣŸШƓĲƚƣƚЯШőĲƖĤŔĦŔĬĲƚЯШċŰĬШĬƖŸƨŊőƣШĦŸŰĬŔƣŔŸŰƚШы]ƖċŰĬШéŔĲƽШÅĲƚĲċƖĦőЯШΞΜΞΡь 

 

ÑőĲШƚƣƖƨĦƣƨƖĲШċŰĬШŊƖŸƽƣőШŸŉШƣőĲШŊũŸĤċũШƚĲĲĬШůċƖťĲƣШċƖĲШĦũŸƚĲũǃШƣŔĲĬШƣŸШƣőĲШĬŸůŔŰċŰƣШĦƖŸƓШƣǃƓĲƚШ

ĬƖŔƻŔŰŊШƣƖċĬĲЮШ ƖċĤũĲШĦƖŸƓƚШƚƨĦőШċƚШůċŔǍĲЯШƽőĲċƣЯШƖŔĦĲШċŰĬШĤċƖũĲǃШƖĲůċŔŰШċůŸŰŊШƣőĲШůŸƚƣШƽŔĬĲũǃШ

ƣƖċĬĲĬЯШċũŸŰŊƚŔĬĲШŸŔũƚĲĲĬƚШŔŰĦũƨĬŔŰŊШƚŸǃĤĲċŰЯШĦċŰŸũċЯШċŰĬШĦŸƣƣŸŰШы[ŸƖƣƨŰĲШ7ƨƚŔŰĲƚƚШfŰƚŔŊőƣƚЯШ

ΞΜΞΡьЮШÑőĲШŔŰƣĲƖŰċƣŔŸŰċũШƣƖċĬĲШŔŰШƻĲŊĲƣċĤũĲШƚĲĲĬƚШĦŸŰƣŔŰƨĲƚШƣŸШĲǂƓċŰĬЯШƽŔƣőШŔŰĦƖĲċƚŔŰŊШƓƖŸĬƨĦƣŔŸŰШ

ŸŉШƣŸůċƣŸЯШƓĲƓƓĲƖЯШĦƨĦƨůĤĲƖЯШĤƖċƚƚŔĦċƚЯШċŰĬШƚƓŔŰċĦőЮШÅŔƚŔŰŊШƓƨĤũŔĦШċƽċƖĲŰĲƚƚШŸŉШƣőĲШŰƨƣƖŔƣŔŸŰċũШ

ĤĲŰĲǯƣƚШŸŉШƻĲŊĲƣċĤũĲƚШőċƚШőĲũƓĲĬШĬƖŔƻĲШŔŰƻĲƚƣůĲŰƣШŔŰШƻĲŊĲƣċĤũĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШыÉĦőƖĲŔŰĲůċĦőĲƖƚШ

ĲƣШċũЮЯШΞΜΝΥьЮШƣШƣőĲШƚċůĲШƣŔůĲЯШĬĲůċŰĬШŉŸƖШŸƖŊċŰŔĦШƚĲĲĬШŔƚШŔŰĦƖĲċƚŔŰŊЯШƚƨƓƓŸƖƣĲĬШĤǃШĦŸŰƚƨůĲƖШ

ŔŰƣĲƖĲƚƣШŔŰШŸƖŊċŰŔĦШŉŸŸĬШċŰĬШƣőĲШĲĦŸŰŸůŔĦШĤĲŰĲǯƣƚШŉŸƖШŊƖŸƽĲƖƚШыüŔŸŰШ~ċƖťĲƣШÅĲƚĲċƖĦőЯШΞΜΞΡьЮ 

 



Π 
 

cŸƽĲƻĲƖЯШƚĲƻĲƖċũШĦőċũũĲŰŊĲƚШĦŸŰƣŔŰƨĲШƣŸШċǭĲĦƣШƣőĲШƚĲĲĬШŔŰĬƨƚƣƖǃЮШ9ũŔůċƣĲШĦőċŰŊĲШċŰĬШƣőĲШŰĲĲĬШƣŸШ

ŉĲĲĬШŊƖŸƽŔŰŊШƓŸƓƨũċƣŔŸŰƚШċƖĲШċůŸŰŊШƣőĲШůŸƚƣШƓƖĲƚƚŔŰŊШĦŸŰĦĲƖŰƚШыfŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШ[ĲĬĲƖċƣŔŸŰЯШ

ΞΜΞΠьЮШÉőŔŉƣŔŰŊШƓċƣƣĲƖŰƚШŸŉШƣĲůƓĲƖċƣƨƖĲШċŰĬШƓƖĲĦŔƓŔƣċƣŔŸŰШƖĲũċƣĲĬШƣŸШĦũŔůċƣĲШĦőċŰŊĲШĦċŰШƖĲĬƨĦĲШ

ƚĲĲĬШƕƨċũŔƣǃШċŰĬШŔŰĦƖĲċƚĲШƻƨũŰĲƖċĤŔũŔƣǃШƣŸШĬŔƚĲċƚĲШыüŔŸŰШ~ċƖťĲƣШÅĲƚĲċƖĦőЯШΞΜΞΡьЯШƽőŔũĲШĤŔŸĬŔƻĲƖƚŔƣǃШ

ũŸƚƚШċŰĬШĤƖŸċĬĲƖШĲŰƻŔƖŸŰůĲŰƣċũШƓƖĲƚƚƨƖĲƚЯШƚƨĦőШċƚШũċŰĬШĦŸŰƻĲƖƚŔŸŰШċŰĬШƽċƣĲƖШƚĦċƖĦŔƣǃЯШƣőƖĲċƣĲŰШ

ƣőĲШũŸŰŊрƣĲƖůШƚƨƚƣċŔŰċĤŔũŔƣǃШŸŉШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШыfŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШ[ĲĬĲƖċƣŔŸŰЯШΞΜΞΠьЮШìĲĲĬШƚĲĲĬШ

ĦŸŰƣċůŔŰċƣŔŸŰШċŰĬШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШƖĲůċŔŰШƓĲƖƚŔƚƣĲŰƣШĤŔŸũŸŊŔĦċũШƖŔƚťƚШƣőċƣШŉƨƖƣőĲƖШĦŸůƓũŔĦċƣĲШ

ĲǭŸƖƣƚШƣŸШƚċŉĲŊƨċƖĬШƚĲĲĬШƕƨċũŔƣǃЮШ9ŸƨŰƣĲƖŉĲŔƣШƚĲĲĬШũŸƣƚЯШŔŰĦũƨĬŔŰŊШůŔƚũċĤĲũĲĬШőǃĤƖŔĬШƻċƖŔĲƣŔĲƚЯШċũƚŸШ

ƨŰĬĲƖůŔŰĲШƓƖŸĬƨĦƣŔƻŔƣǃШċŰĬШƖĲůċŔŰШċШƽŔĬĲƚƓƖĲċĬШŔƚƚƨĲШŉŸƖШŉċƖůĲƖƚШыüŔŸŰШ~ċƖťĲƣШÅĲƚĲċƖĦőЯШΞΜΞΡьЮШ

~ċƖťĲƣШĦŸŰĦĲŰƣƖċƣŔŸŰШŔƚШċŰŸƣőĲƖШƚƣƖƨĦƣƨƖċũШĦŸŰĦĲƖŰЯШƽŔƣőШċШƚůċũũШŰƨůĤĲƖШŸŉШůƨũƣŔŰċƣŔŸŰċũШ

ĦŸůƓċŰŔĲƚЯШŔŰĦũƨĬŔŰŊШ7ċǃĲƖШ9ƖŸƓÉĦŔĲŰĦĲЯШ9ŸƖƣĲƻċЯШÉǃŰŊĲŰƣċЯШuìÉШÉ ÑЯШċŰĬШ]ƖŸƨƓĲШxŔůċŊƖċŔŰЯШ

ŰŸƽШĦŸŰƣƖŸũũŔŰŊШċШůċŢŸƖŔƣǃШŸŉШƣőĲШŊũŸĤċũШƚĲĲĬШƚƨƓƓũǃШы]ƖċŰĬШéŔĲƽШÅĲƚĲċƖĦőЯШΞΜΞΡьЮШÑőŔƚШ

ĦŸŰƚŸũŔĬċƣŔŸŰШőċƚШƖċŔƚĲĬШĦŸŰĦĲƖŰƚШċĤŸƨƣШƖĲĬƨĦĲĬШĦŸůƓĲƣŔƣŔŸŰШċŰĬШƣőĲШĬŔƚƓũċĦĲůĲŰƣШŸŉШƚůċũũĲƖШ

ƚĲĲĬШĦŸůƓċŰŔĲƚЮШ 

 

ũƣőŸƨŊőШƣőĲƚĲШĦőċũũĲŰŊĲƚШċƖĲШŔŰĦƖĲċƚŔŰŊũǃШƖĲĦŸŊŰŔƚĲĬЯШƖĲũċƣŔƻĲũǃШŉĲƽШƚƣƨĬŔĲƚШőċƻĲШĲǂċůŔŰĲĬШƣőĲШ

ĦŸŰƣċůŔŰċƣŔŸŰШŸŉШƚĲĲĬШũŸƣƚЮШEǂŔƚƣŔŰŊШƖĲƚĲċƖĦőШőċƚШƣĲŰĬĲĬШƣŸШŉŸĦƨƚШŸŰШŔŰĬŔƻŔĬƨċũШƽĲĲĬШƚƓĲĦŔĲƚШŸƖШ

ĤƖŸċĬĲƖШĤŔŸƚĲĦƨƖŔƣǃШĦŸŰĦĲƖŰƚЯШƖċƣőĲƖШƣőċŰШƚǃƚƣĲůċƣŔĦċũũǃШŔŰƻĲƚƣŔŊċƣŔŰŊШĦŸŰƣċůŔŰċƣŔŸŰШċĦƖŸƚƚШ

ĦŸůůĲƖĦŔċũШƚĲĲĬШũŸƣƚШƚƓċŰŰŔŰŊШĬŔǭĲƖĲŰƣШĦƖŸƓШƣǃƓĲƚШċŰĬШŊĲŸŊƖċƓőŔĦШƖĲŊŔŸŰƚЮШ ƚШċШƖĲƚƨũƣЯШċШ

ĦŸůƓƖĲőĲŰƚŔƻĲШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШőŸƽШƽĲĲĬШƚĲĲĬƚШůŸƻĲШƣőƖŸƨŊőШĬŸůĲƚƣŔĦШċŰĬШŔŰƣĲƖŰċƣŔŸŰċũШƚĲĲĬШ

ůċƖťĲƣƚШƖĲůċŔŰƚШċШŰŸƣċĤũĲШŊċƓШŔŰШĤŔŸƚĲĦƨƖŔƣǃШƖĲƚĲċƖĦőЮШÑőŔƚШƣőĲƚŔƚШċĬĬƖĲƚƚĲƚШƣőċƣШŊċƓШĤǃШċŰċũǃƚŔŰŊШ

ĦŸŰƣċůŔŰċƣŔŸŰШƓċƣƣĲƖŰƚШƨƚŔŰŊШƚĲĲĬШũŸƣШŔŰƚƓĲĦƣŔŸŰШĬċƣċШŉƖŸůШƣőƖĲĲШŔŰƣĲƖĦŸŰŰĲĦƣĲĬШĦŸŰƣĲǂƣƚаШƚĲĲĬШ

ũŸƣƚШŊƖŸƽŰШĬŸůĲƚƣŔĦċũũǃШŔŰШ ĲƽШüĲċũċŰĬЯШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЯШċŰĬШƚĲĲĬШũŸƣƚШ

ŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċШŉƖŸůШƣőĲШÖÉЯШĤŸƣőШŸŉШƽőŔĦőШċƖĲШůċŢŸƖШƣƖċĬŔŰŊШƓċƖƣŰĲƖƚШċŰĬШŊũŸĤċũШƓũċǃĲƖƚШŔŰШ

ƣőĲШƚĲĲĬШŔŰĬƨƚƣƖǃШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΡьЮШÑőĲƚĲШĦċƚĲШƚƣƨĬŔĲƚШŸǭĲƖШċŰШŔŰƣĲŊƖċƣĲĬШƓĲƖƚƓĲĦƣŔƻĲШŸŰШ

ĦŸŰƣċůŔŰċƣŔŸŰШƖŔƚťƚШĤǃШĦŸůƓċƖŔŰŊШĬŔǭĲƖŔŰŊШƚĲĲĬШƚǃƚƣĲůƚЮ 

 

 ĲƽШüĲċũċŰĬШċŰĬШ9ċŰċĬċШƓƖŸƻŔĬĲШĦŸŰƣƖċƚƣŔŰŊШǃĲƣШĦŸůƓũĲůĲŰƣċƖǃШĲǂċůƓũĲƚШŸŉШőŸƽШƚĲĲĬШƖĲŊƨũċƣŔŸŰШ

ċŰĬШƖŔƚťШůŔƣŔŊċƣŔŸŰШċƖĲШċƓƓƖŸċĦőĲĬЮШ ĲƽШüĲċũċŰĬЯШŔŰƣĲƖŰċƣŔŸŰċũũǃШƖĲĦŸŊŰŔƚĲĬШŉŸƖШŔƣƚШƚƣƖŔĦƣШ

ĤŔŸƚĲĦƨƖŔƣǃШƖĲŊƨũċƣŔŸŰƚШċŰĬШőŔŊőрƕƨċũŔƣǃШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰЯШŸǭĲƖƚШċШƻċũƨċĤũĲШĦċƚĲШŉŸƖШĲǂċůŔŰŔŰŊШ

ĦŸŰƣċůŔŰċƣŔŸŰШƖŔƚťƚШċŰĬШƖĲƚƓŸŰƚĲƚШы7ƨĬĬĲŰőċŊĲŰЯШÅƨĤĲŰƚƣĲŔŰЯШĲƣШċũЮЯШΞΜΞΝьЮШìŔƣőШċШũŸŰŊр

ĲƚƣċĤũŔƚőĲĬШƚĲĲĬШŔŰĬƨƚƣƖǃШƣőċƣШƚƨƓƓũŔĲƚШĤŸƣőШĬŸůĲƚƣŔĦШċŰĬШŔŰƣĲƖŰċƣŔŸŰċũШůċƖťĲƣƚЯШ ĲƽШüĲċũċŰĬќƚШ



Ρ 
 

ĲǂƓĲƖŔĲŰĦĲШŸǭĲƖƚШƻċũƨċĤũĲШŔŰƚŔŊőƣШŔŰƣŸШĦŸŰƣċůŔŰċƣŔŸŰШĦŸŰƣƖŸũШƚƣƖċƣĲŊŔĲƚШċĦƖŸƚƚШŊũŸĤċũШƚĲĲĬШƚǃƚƣĲůƚШ

ыcċůƓƣŸŰШĲƣШċũЮЯШΞΜΝΞьЮШ9ŸŰƻĲƖƚĲũǃЯШ9ċŰċĬċќƚШƖŸũĲШċƚШċШƓƖŸůŔŰĲŰƣШƚĲĲĬШŔůƓŸƖƣĲƖЯШƓċƖƣŔĦƨũċƖũǃШŉƖŸůШ

ƣőĲШÖÉ ЯШŸŰĲШŸŉШƣőĲШũċƖŊĲƚƣШŊũŸĤċũШƓũċǃĲƖƚШŔŰШƣőŔƚШŔŰĬƨƚƣƖǃЯШƖĲƓƖĲƚĲŰƣƚШċŰШċũƣĲƖŰċƣŔƻĲШƖĲŊƨũċƣŸƖǃШ

ĦŸŰƣĲǂƣШċŰĬШŸǭĲƖƚШŔŰƚŔŊőƣШŔŰƣŸШĦŸŰƣċůŔŰċƣŔŸŰШƖŔƚťƚШƽŔƣőŔŰШċШũċƖŊĲƖШŔŰƣĲƖŰċƣŔŸŰċũШƓċƖƣŰĲƖШы [9ЯШΞΜΝΦбШ

ÖÉ? ЯШΞΜΞΠьЮШ9ŸũũĲĦƣŔƻĲũǃЯШƣőĲƚĲШĦċƚĲШƚƣƨĬŔĲƚШőĲũƓШŔĬĲŰƣŔŉǃШĦŸůůŸŰШƓċƣƣĲƖŰƚЯШőŔŊőũŔŊőƣШťĲǃШ

ĬŔǭĲƖĲŰĦĲƚЯШċŰĬШċƚƚĲƚƚШőŸƽШƖĲŊƨũċƣŸƖǃЯШƣĲĦőŰŸũŸŊŔĦċũЯШċŰĬШůċŰċŊĲůĲŰƣШŉċĦƣŸƖƚШŔŰǰƨĲŰĦĲШƽĲĲĬШ

ƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШƖŔƚťƚШŔŰШĤŸƣőШĬŸůĲƚƣŔĦШċŰĬШŔŰƣĲƖŰċƣŔŸŰċũШĦŸŰƣĲǂƣƚЮШ7ǃШƓƖŸƻŔĬŔŰŊШĲƻŔĬĲŰĦĲрĤċƚĲĬШ

ŔŰƚŔŊőƣƚШŔŰƣŸШƽĲĲĬШƚƓĲĦŔĲƚШƓƖĲƻċũĲŰĦĲЯШĦŸŰƣċůŔŰċƣŔŸŰШƣƖĲŰĬƚЯШċŰĬШƣőĲШĲǭĲĦƣŔƻĲŰĲƚƚШŸŉШĦƨƖƖĲŰƣШ

ƖĲŊƨũċƣŔŸŰƚЯШƣőŔƚШƖĲƚĲċƖĦőШċŔůƚШƣŸШŔŰŉŸƖůШŔůƓƖŸƻĲĬШƓŸũŔĦǃШċŰĬШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚШŔŰШ ĲƽШ

üĲċũċŰĬЯШ9ċŰċĬċЯШċŰĬШŊũŸĤċũũǃЮ 

 

ÑőŔƚШŔƚƚƨĲШŔƚШƓċƖƣŔĦƨũċƖũǃШƖĲũĲƻċŰƣШŔŰШ ĲƽШüĲċũċŰĬЯШƽőĲƖĲШŉŸƖċŊĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШőċƚШƓũċǃĲĬШċШ

ĦĲŰƣƖċũШƖŸũĲШŔŰШċŊƖŔĦƨũƣƨƖĲШƚŔŰĦĲШƣőĲШΝΥΡΜƚШыÅŸƽċƖƣőЯШΝΦΦΥьЮШÂĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШыxŸũŔƨůЮƓĲƖĲŰŰĲьШċŰĬШ

ƽőŔƣĲШĦũŸƻĲƖШыÑƖŔŉŸũŔƨůЮƖĲƓĲŰƚьШĬŸůŔŰċƣĲШ ĲƽШüĲċũċŰĬШƓċƚƣƨƖĲƚШċŰĬШċƖĲШĲƚƚĲŰƣŔċũШŉŸƖШůċŢŸƖШ

ċŊƖŔĦƨũƣƨƖċũШƚĲĦƣŸƖƚЯШŔŰĦũƨĬŔŰŊШĬċŔƖǃЯШůĲċƣЯШċŰĬШƽŸŸũШы]őċŰŔǍċĬĲőШѼШcċƖƖŔŰŊƣŸŰЯШΞΜΝΦбШuĲůƓЯШΝΦΦΦьЮШ

ÑőĲƚĲШĦƖŸƓƚШċũƚŸШőċƻĲШŊũŸĤċũШƖĲũĲƻċŰĦĲЯШƽŔƣőШ ĲƽШüĲċũċŰĬШƚĲƖƻŔŰŊШċƚШƣőĲШƽŸƖũĬќƚШũċƖŊĲƚƣШĲǂƓŸƖƣĲƖШŸŉШ

ƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШċŰĬШƣőĲШŉŸƨƖƣőШũċƖŊĲƚƣШĲǂƓŸƖƣĲƖШŸŉШƖǃĲŊƖċƚƚШƚĲĲĬШыcċůƓƣŸŰШĲƣШċũЮЯШΞΜΝΞбШ

§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЯШΞΜΞΜċЯШΞΜΞΜĤьЮ 

 

cŔƚƣŸƖŔĦċũũǃЯШĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚШŔŰШŉŸƖċŊĲШƚĲĲĬШũŸƣƚШƓƖŸĬƨĦĲĬШŔŰШ ĲƽШüĲċũċŰĬШƽĲƖĲШĲǂƣƖĲůĲũǃШőŔŊőЮШ

ÂƖŔŸƖШƣŸШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШƚĦőĲůĲƚЯШƚŸůĲШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШĦŸŰƣċŔŰĲĬШ

ƨƓШƣŸШΤΜӖШƽĲĲĬШƚĲĲĬƚЯШƽőŔũĲШůċŰǃШƚĲĲĬШũŸƣƚШƚŸũĬШċƚШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƽĲƖĲШŔŰШŉċĦƣШůŔǂƣƨƖĲƚШŸŉШ

ƓĲƖĲŰŰŔċũШċŰĬШċŰŰƨċũШƖǃĲŊƖċƚƚĲƚШƖċƣőĲƖШƣőċŰШƓƨƖĲШƚĲĲĬШыxĲƻǃЯШΝΦΝΤбШxĲƻǃШѼШ?ċƻŔĲƚЯШΝΦΞΦьЮШ

§ƓƓŸƖƣƨŰŔƚƣŔĦШĦƖŸƓƓŔŰŊШƓƖċĦƣŔĦĲƚШŔŰШ ĲƽШüĲċũċŰĬЯШũŔůŔƣĲĬШĦƖŸƓШƖŸƣċƣŔŸŰЯШċŰĬШƣőĲШċĤƚĲŰĦĲШŸŉШ

őĲƖĤŔĦŔĬĲƚШĦŸŰƣƖŔĤƨƣĲĬШƣŸШƓĲƖƚŔƚƣĲŰƣШƽĲĲĬШŔƚƚƨĲƚЯШĲƻĲŰШƣőŸƨŊőШƚĲĲĬШĦũĲċŰŔŰŊШĲƕƨŔƓůĲŰƣШƽċƚШ

ċũƖĲċĬǃШŔŰШƨƚĲШы9ċƖĬŔŰċШĲƣШċũЮЯШΝΦΦΝбШxĲƻǃЯШΝΦΟΟбШÅŸũƚƣŸŰШĲƣШċũЮЯШΞΜΜΣьЮШÑőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШƚĲĲĬШ

ĦĲƖƣŔǯĦċƣŔŸŰШŔŰШƣőĲШΝΦΞΜƚЯШŉŸũũŸƽĲĬШĤǃШƣőĲШċĬŸƓƣŔŸŰШŸŉШőĲƖĤŔĦŔĬĲƚШċŰĬШůĲĦőċŰŔƚĲĬШƚĲĲĬШĦũĲċŰŔŰŊШ

ƣĲĦőŰŸũŸŊŔĲƚШŔŰШƚƨĤƚĲƕƨĲŰƣШĬĲĦċĬĲƚЯШůċƖťĲĬũǃШŔůƓƖŸƻĲĬШƚĲĲĬШƕƨċũŔƣǃШċŰĬШƖĲĬƨĦĲĬШĦŸŰƣċůŔŰċƣŔŸŰШ

ыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΟьЮШ ĲƻĲƖƣőĲũĲƚƚЯШŉŸƖċŊĲШĦƖŸƓƚШƖĲůċŔŰШůŸƖĲШŉƖĲƕƨĲŰƣũǃШĦŸŰƣċůŔŰċƣĲĬШƣőċŰШ

ċƖċĤũĲШŸƖШƻĲŊĲƣċĤũĲШĦƖŸƓƚЯШċŰĬШƚĲĲĬШĦũĲċŰŔŰŊШĦŸŰƣŔŰƨĲƚШƣŸШĤĲШŸŰĲШŸŉШƣőĲШőŔŊőĲƚƣШƓƖŸĬƨĦƣŔŸŰШĦŸƚƣƚШ

ŉŸƖШƣőĲƚĲШĦƖŸƓƚШы7ƖŸƽŰШĲƣШċũЮЯШΝΦΦΥбШcŔũũШĲƣШċũЮЯШΝΦΦΦбШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮ 

 



Σ 
 

fŰШċĬĬŔƣŔŸŰШƣŸШůċŰċŊŔŰŊШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШĬŸůĲƚƣŔĦċũũǃШŊƖŸƽŰШƚĲĲĬШũŸƣƚЯШ ĲƽШüĲċũċŰĬШŉċĦĲƚШ

ĤŔŸƚĲĦƨƖŔƣǃШƖŔƚťƚШŉƖŸůШŔůƓŸƖƣĲĬШƚĲĲĬШы7ƨĬĬĲŰőċŊĲŰЯШÅƨĤĲŰƚƣĲŔŰЯШĲƣШċũЮЯШΞΜΞΝьЮШÑőĲШĦŸƨŰƣƖǃШƚƨƓƓũŔĲƚШ

ƚĲĲĬШƣŸШŸƻĲƖШőċũŉШƣőĲШƽŸƖũĬќƚШŰċƣŔŸŰƚШċŰĬШŸǭĲƖƚШċŰШŸǭрƚĲċƚŸŰШůƨũƣŔƓũŔĦċƣŔŸŰШƽŔŰĬŸƽШŉŸƖШ ŸƖƣőĲƖŰШ

cĲůŔƚƓőĲƖĲШƓƖŸĬƨĦĲƖƚШыcċůƓƣŸŰШĲƣШċũЮЯШΞΜΝΞбШ~ÂfЯШΞΜΞΜьЮШÑőŔƚШƖŸũĲШŔŰƣƖŸĬƨĦĲƚШŰĲƽШƖŔƚťƚЯШċƚШ

ŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШůċǃШĦŸŰƣċŔŰШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚЯШċƚШƽĲũũШċƚШƚƓĲĦŔĲƚШŰŸƣШǃĲƣШƓƖĲƚĲŰƣШŔŰШ

 ĲƽШüĲċũċŰĬЮШ ƚШƣőĲШŰƨůĤĲƖШŸŉШƣƖċĬŔŰŊШƓċƖƣŰĲƖƚШċŰĬШƻŸũƨůĲШŸŉШŔůƓŸƖƣƚШŊƖŸƽЯШƚŸШĬŸĲƚШƣőĲШũŔťĲũŔőŸŸĬШ

ŸŉШċĦĦŔĬĲŰƣċũШŔŰƣƖŸĬƨĦƣŔŸŰƚШƻŔċШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШы~ċƣŸƚШĲƣШċũЮЯШΞΜΝΦбШìŔũũŔċůƚШѼШìĲƚƣЯШΞΜΜΜьЮШÑŸШ

ůŔƣŔŊċƣĲШƣőĲƚĲШƖŔƚťƚЯШ ĲƽШüĲċũċŰĬШŔůƓŸƚĲƚШƚƣƖŔĦƣШĤŔŸƚĲĦƨƖŔƣǃШƖĲŊƨũċƣŔŸŰƚЮШEƻĲƖǃШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣШŔƚШ

ŔŰƚƓĲĦƣĲĬЯШċŰĬШƣőĲШĦŸƨŰƣƖǃШƨƚĲƚШċŰШŔŰƚƓĲĦƣŔŸŰШƚċůƓũĲШƚŔǍĲШǯƻĲШƣŔůĲƚШũċƖŊĲƖШƣőċŰШƣőċƣШƖĲƕƨŔƖĲĬШĤǃШ

ƣőĲШfŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШÑĲƚƣŔŰŊШ ƚƚŸĦŔċƣŔŸŰШыfÉÑ ьШŉŸƖШĬĲƣĲĦƣŔŰŊШћŸƣőĲƖШƚĲĲĬƚШĤǃШŰƨůĤĲƖќШыÅƨĤĲŰƚƣĲŔŰШ

ĲƣШċũЮЯШΞΜΞΝьЮШ ĲƽШüĲċũċŰĬШċũƚŸШůċŔŰƣċŔŰƚШċŰШĲǂƣĲŰƚŔƻĲШũŔƚƣШŸŉШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚЯШ

ĦŸůƓƖŔƚŔŰŊШŸƻĲƖШΝЯΤΜΜШƣċǂċШƣőċƣШċƖĲШƓƖŸőŔĤŔƣĲĬШŉƖŸůШĲŰƣƖǃШы~ÂfЯШΞΜΞΞĤьЮШ?ƨƖŔŰŊШŔŰƚƓĲĦƣŔŸŰЯШ

ĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШċƖĲШŊĲŰĲƖċũũǃШĦũċƚƚŔǯĲĬШċƚШĲŔƣőĲƖШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШŸƖШŰŸŰрƖĲŊƨũċƣĲĬШ

ĦŸŰƣċůŔŰċŰƣƚЮШÅĲŊƨũċƣĲĬШƚƓĲĦŔĲƚШċƖĲШĦŸŰƚŔĬĲƖĲĬШőŔŊőШƖŔƚťШћĲŰƣƖǃШƓƖŸőŔĤŔƣĲĬќШƽĲĲĬƚШċŰĬШůƨƚƣШĤĲШ

ƖĲůŸƻĲĬШŔŉШĲƻĲŰШċШƚŔŰŊũĲШƚĲĲĬШŔƚШĬĲƣĲĦƣĲĬЮШ ŸŰрƖĲŊƨũċƣĲĬШĦŸŰƣċůŔŰċŰƣƚШƓŸƚĲШũŸƽĲƖШĤŔŸƚĲĦƨƖŔƣǃШ

ƖŔƚťƚШĤƨƣШĦċŰШƚƣŔũũШĦċƨƚĲШƚĲĲĬШũŸƣƚШƣŸШŉċŔũШĦĲƖƣŔǯĦċƣŔŸŰШŸƖШĤĲШƖĲŢĲĦƣĲĬШŔŉШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƚƣċŰĬċƖĬƚШċƖĲШ

ŰŸƣШůĲƣШыcċůƓƣŸŰЯШΞΜΝΡьЮШ[ŸƖċŊĲШƚƓĲĦŔĲƚЯШƽőŔĦőШƣǃƓŔĦċũũǃШőċƻĲШƚůċũũШƚĲĲĬƚШċŰĬШũŸƽĲƖШůċƖťĲƣШ

ƻċũƨĲЯШċƖĲШĲƚƓĲĦŔċũũǃШƚƨƚĦĲƓƣŔĤũĲШƣŸШĦŸŰƣċůŔŰċƣŔŸŰШċŰĬШċƖĲШũĲƚƚШũŔťĲũǃШƣŸШƽċƖƖċŰƣШƣőĲШƨƚĲШŸŉШĦŸƚƣũǃШ

ĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШƚƨĦőШċƚШĦŸũŸƨƖШƚŸƖƣŔŰŊЯШĦŸůƓċƖĲĬШƣŸШőŔŊőĲƖрƻċũƨĲШƚĲĲĬШƣǃƓĲƚШũŔťĲШőǃĤƖŔĬШ

ƻĲŊĲƣċĤũĲШƚĲĲĬƚШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΟьЮ 

 

9ċŰċĬċШƓƖŸƻŔĬĲƚШċШƻċũƨċĤũĲШŔŰƣĲƖŰċƣŔŸŰċũШĦŸůƓċƖŔƚŸŰШƣŸШ ĲƽШüĲċũċŰĬШŉŸƖШĲǂċůŔŰŔŰŊШƣőĲШƓċƣőƽċǃƚШ

ƣőƖŸƨŊőШƽőŔĦőШƽĲĲĬШƚĲĲĬƚШĲŰƣĲƖШċŰĬШůŸƻĲШƽŔƣőŔŰШƚĲĲĬрŉŸƖрƚŸƽŔŰŊШƚǃƚƣĲůƚЮШ9ċŰċĬċШŔƚШċШůċŢŸƖШ

ƓũċǃĲƖШŔŰШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲШĬƨĲШƣŸШŔƣƚШũċƖŊĲШċŊƖŔĦƨũƣƨƖċũШƚĲĦƣŸƖЯШĲǂƣĲŰƚŔƻĲШƣƖċĬŔŰŊШŰĲƣƽŸƖťƚЯШċŰĬШ

ƽĲũũрĲƚƣċĤũŔƚőĲĬШƚĲĲĬШůƨũƣŔƓũŔĦċƣŔŸŰШċŰĬШƖĲŊƨũċƣŸƖǃШƚǃƚƣĲůƚШы [9ЯШΞΜΝΦьЮШfƣШŔůƓŸƖƣƚШůŸƖĲШƚĲĲĬШŉŸƖШ

ƚŸƽŔŰŊШƣőċŰШŔƣШĲǂƓŸƖƣƚЯШƽŔƣőШŸƻĲƖШΣΜӖШŸŉШŔůƓŸƖƣƚШƚŸƨƖĦĲĬШŉƖŸůШƣőĲШÖÉЯШŸŰĲШŸŉШƣőĲШũċƖŊĲƚƣШƚĲĲĬШ

ƚƨƓƓũŔĲƖƚШŊũŸĤċũũǃШы§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЯШΞΜΞΡбШÉĲĲĬƚр9ċŰċĬċЯШΞΜΞΠбШÉƣċƣŔƚƣŔĦƚШ

9ċŰċĬċЯШΞΜΞΡьЮШ~ŸƚƣШŸŉШƣőĲƚĲШŔůƓŸƖƣƚШċƖĲШŉŸƖċŊĲШċŰĬШċƖċĤũĲШĦƖŸƓƚШƚƨĦőШċƚШůċŔǍĲЯШĦċŰŸũċЯШƚŸǃĤĲċŰЯШ

ƓƨũƚĲƚЯШċŰĬШŊƖċƚƚШƚĲĲĬШыÉĲĲĬƚр9ċŰċĬċЯШΞΜΞΠьЮШcŸƽĲƻĲƖЯШċƚШ9ċŰċĬċќƚШŔůƓŸƖƣШƻŸũƨůĲƚШŊƖŸƽЯШƚŸШ

ĬŸĲƚШƣőĲШƖŔƚťШŸŉШƽĲĲĬШƚĲĲĬШŔŰƣƖŸĬƨĦƣŔŸŰЯШƓċƖƣŔĦƨũċƖũǃШċƚШŊũŸĤċũШƣƖċĬĲШŔŰĦƖĲċƚĲƚШыEŰƻŔƖŸŰůĲŰƣШċŰĬШ

9ũŔůċƣĲШ9őċŰŊĲШ9ċŰċĬċЯШΞΜΝΤьЮ 

 



Τ 
 

ÑőĲƚĲШƖŔƚťƚШċƖĲШƨŰĬĲƖƚĦŸƖĲĬШĤǃШƣőĲШƖŸũĲШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШőċƻĲШƓũċǃĲĬШŔŰШƣőĲШƚƓƖĲċĬШŸŉШŰŸŰр

ŰċƣŔƻĲШƽĲĲĬƚШы~ċĦťШѼШxŸŰƚĬċũĲЯШΞΜΜΝьЮШfŰШ9ċŰċĬċЯШŰĲċƖũǃШőċũŉШŸŉШƣőĲШΝЯΞΦΡШŔŰƣƖŸĬƨĦĲĬШƻċƚĦƨũċƖШ

ƓũċŰƣШƚƓĲĦŔĲƚШċƖĲШŰŸƽШĦŸŰƚŔĬĲƖĲĬШŔŰƻċƚŔƻĲЯШůċŰǃШŸŉШƽőŔĦőШċƖƖŔƻĲĬШƻŔċШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШŸƖШƖĲũċƣĲĬШ

ƓċƣőƽċǃƚШы?ĲƚůĲƣШѼШ7ƖŸƨŔũũĲƣЯШΞΜΝΟбШEŰƻŔƖŸŰůĲŰƣШċŰĬШ9ũŔůċƣĲШ9őċŰŊĲШ9ċŰċĬċЯШΞΜΝΤьЮШcĲƖĤŔĦŔĬĲр

ƖĲƚŔƚƣċŰƣШƽĲĲĬƚШƓŸƚĲШċŰШċĬĬŔƣŔŸŰċũШĤŔŸƚĲĦƨƖŔƣǃШĦőċũũĲŰŊĲЮШ9ċŰċĬċШƖċŰťƚШƣőŔƖĬШŊũŸĤċũũǃШŔŰШƣőĲШ

ŰƨůĤĲƖШŸŉШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШĤŔŸƣǃƓĲƚШŉŸƨŰĬШŔŰШċШĦŸƨŰƣƖǃЯШƽŔƣőШΡΣШƖĲĦŸƖĬĲĬШƣŸШĬċƣĲЯШŔŰĦũƨĬŔŰŊШ

ƓƖŸĤũĲůċƣŔĦШƚƓĲĦŔĲƚШƚƨĦőШċƚШƻĲŰċЮŉċƣƨċЯШůċƖċŰƣőƨƚЮƖĲƣƖŸǰĲǂƨƚЯШċŰĬШuŸĦőŔċЮƚĦŸƓċƖŔċЮы7ĲĦťŔĲЯШ

ΞΜΝΥбШcĲċƓЯШΞΜΞΡьЮШfŰШìĲƚƣĲƖŰШ9ċŰċĬċЯШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШċǭĲĦƣШŰĲċƖũǃШΡΠӖШŸŉШĦƖŸƓũċŰĬЯШ

ƽŔƣőШċŰŰƨċũШũŸƚƚĲƚШŔŰШÉċƚťċƣĦőĲƽċŰШċũŸŰĲШĲǂĦĲĲĬŔŰŊШ9 ?ШҘΟΠΟШůŔũũŔŸŰШĬƨĲШƣŸШƖĲĬƨĦĲĬШǃŔĲũĬƚЯШ

ũŸƽĲƖШĦƖŸƓШƕƨċũŔƣǃЯШŔŰĦƖĲċƚĲĬШőĲƖĤŔĦŔĬĲШƨƚĲЯШċŰĬШċĬĬĲĬШũċĤŸƨƖШċŰĬШůċŰċŊĲůĲŰƣШĦŸƚƣƚШы]ĲĬĬĲƚШĲƣШ

ċũЮЯШΞΜΞΠьЮ 

 

ÑŸШċĬĬƖĲƚƚШƣőĲШƣőƖĲċƣƚШƓŸƚĲĬШĤǃШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚЯШ9ċŰċĬċШŔůƓũĲůĲŰƣƚШċШƖċŰŊĲШŸŉШ

ƖĲŊƨũċƣŸƖǃШƓŸũŔĦŔĲƚЮШÑőĲШìĲĲĬШÉĲĲĬƚШ§ƖĬĲƖШыìÉ§ьШƨŰĬĲƖШƣőĲШÉĲĲĬƚШ ĦƣШĬĲǯŰĲƚШƖĲŊƨũċƣĲĬШƽĲĲĬƚШ

ċŰĬШƚĲƣƚШũŔůŔƣƚШŸŰШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШĤŸƣőШĬŸůĲƚƣŔĦШċŰĬШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШы9[f ЯШΞΜΝΣĤьЮШ

ĬĬŔƣŔŸŰċũШůĲċƚƨƖĲƚШŔŰĦũƨĬĲШƣőĲШÂũċŰƣШÂƖŸƣĲĦƣŔŸŰШ ĦƣЯШŔůƓŸƖƣШƓĲƖůŔƣƚЯШċŰĬШƓőǃƣŸƚċŰŔƣċƖǃШ

ƖĲƕƨŔƖĲůĲŰƣƚШы9[f ЯШΞΜΝΣċЯШΞΜΝΦьЮШ9ĲƖƣŔǯĲĬШƚĲĲĬШůƨƚƣШċũƚŸШůĲĲƣШ§E9?ШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШ

ċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƚƣċŰĬċƖĬƚЯШƖĲŔŰŉŸƖĦŔŰŊШƣőĲШŰĲĲĬШƣŸШĲǂĦũƨĬĲШƖĲŊƨũċƣĲĬШċŰĬШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬШ

ƚĲĲĬƚШŉƖŸůШƣőĲШƚĲĲĬШƚƨƓƓũǃШĦőċŔŰШы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮЯШΞΜΞΞьЮ 

 

ÑċťĲŰШƣŸŊĲƣőĲƖЯШƣőĲШĦċƚĲƚШŸŉШ ĲƽШüĲċũċŰĬШċŰĬШ9ċŰċĬċШőŔŊőũŔŊőƣШƣőĲШƓĲƖƚŔƚƣĲŰƣШƣőƖĲċƣШŸŉШƽĲĲĬШƚĲĲĬШ

ĦŸŰƣċůŔŰċƣŔŸŰШŔŰШĦƖŸƓШƚĲĲĬШƚǃƚƣĲůƚЯШĤŸƣőШĬŸůĲƚƣŔĦċũũǃШċŰĬШƣőƖŸƨŊőШŔŰƣĲƖŰċƣŔŸŰċũШƣƖċĬĲЮШÑőĲƚĲШ

ĲǂċůƓũĲƚШƨŰĬĲƖƚĦŸƖĲШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШĦŸŰƣŔŰƨĲĬШƖĲŊƨũċƣŸƖǃШŸƻĲƖƚŔŊőƣЯШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊŔĲƚЯШċŰĬШ

ůċƖťĲƣрĬƖŔƻĲŰШƓƖċĦƣŔĦĲƚШŉŸƖШůŔŰŔůŔƚŔŰŊШĦŸŰƣċůŔŰċƣŔŸŰШƖŔƚťƚЮШ ƚШŊũŸĤċũШĦƖŸƓШƚĲĲĬШƣƖċĬĲШĦŸŰƣŔŰƨĲƚШƣŸШ

ŊƖŸƽЯШƚƨƚƣċŔŰĲĬШůŸŰŔƣŸƖŔŰŊШŸŉШƣőŔƚШƓċƣőƽċǃШƽŔũũШĤĲШĦƖŔƣŔĦċũШƣŸШƚċŉĲŊƨċƖĬŔŰŊШĬŸůĲƚƣŔĦШċŊƖŔĦƨũƣƨƖĲШċŰĬШ

ŰċƣƨƖċũШĲĦŸƚǃƚƣĲůƚЮ 

 

 

 

 



Υ 
 

ÉƣƨĬǃШ Ŕůƚ 

ÑƖĲŰĬƚШƖĲũċƣĲĬШƣŸШƽĲĲĬƚШċǭĲĦƣŔŰŊШƣőĲШŊũŸĤċũШĦƖŸƓШƚĲĲĬШƣƖċĬĲШƽĲƖĲШŔŰƻĲƚƣŔŊċƣĲĬШĤǃШċŰċũǃƚŔŰŊШ

ŔŰƚƓĲĦƣŔŸŰШĬċƣċШŉƖŸůШƣőƖĲĲШŔŰƣĲƖĦŸŰŰĲĦƣĲĬШĦŸŰƣĲǂƣƚаШыΝьШƚĲĲĬШũŸƣƚШŊƖŸƽŰШĬŸůĲƚƣŔĦċũũǃШŔŰШ ĲƽШ

üĲċũċŰĬЯШыΞьШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЯШċŰĬШыΟьШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċЮШ7ǃШ

ĲǂċůŔŰŔŰŊШƣőĲƚĲШĬċƣċƚĲƣƚЯШƣőŔƚШƖĲƚĲċƖĦőШƓƖŸƻŔĬĲƚШċŰШŔŰƣĲŊƖċƣĲĬШƓĲƖƚƓĲĦƣŔƻĲШŸŰШĦŸŰƣċůŔŰċƣŔŸŰШ

ƓċƣƣĲƖŰƚЯШƣƖĲŰĬƚЯШċŰĬШƖŔƚťƚШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШƣőĲШƚĲĲĬрŉŸƖрƚŸƽŔŰŊШƚǃƚƣĲůЮ 

ÑőĲШƖĲƚĲċƖĦőШċŔůĲĬШƣŸа 

 

ΝЮ EǂċůŔŰĲШőŸƽШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШ ĲƽШüĲċũċŰĬШŊƖŸƽŰШŉŸƖċŊĲШĦƖŸƓƚШőċƚШĦőċŰŊĲĬШŸƻĲƖШ

ƣőĲШƓċƚƣШĦĲŰƣƨƖǃШĤǃШŔĬĲŰƣŔŉǃŔŰŊШĲůĲƖŊŔŰŊЯШĬĲĦũŔŰŔŰŊЯШċŰĬШƓĲƖƚŔƚƣĲŰƣШƽĲĲĬШƚƓĲĦŔĲƚШċŰĬШ

ĲǂƓũŸƖŔŰŊШƓŸƣĲŰƣŔċũШĬƖŔƻĲƖƚШŸŉШƣőĲƚĲШƓċƣƣĲƖŰƚЯШŔŰĦũƨĬŔŰŊШƣőĲШŔŰĦƖĲċƚŔŰŊШƓƖĲƻċũĲŰĦĲШŸŉШ

őĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШы9őċƓƣĲƖШΞьЮ 

ΞЮ ƚƚĲƚƚШƓċƣƣĲƖŰƚШŸŉШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШŔŰƻŸũƻŔŰŊШƽĲĲĬШƚƓĲĦŔĲƚШŉƖŸůШƣőĲШƚċůĲШŊĲŰƨƚШŸƖШ

ŉċůŔũǃШċƚШƣőĲШĦƖŸƓЯШƽŔƣőШċШŉŸĦƨƚШŸŰШƽőĲƣőĲƖШŊƖċƚƚШĦƖŸƓƚШċƖĲШůŸƖĲШŉƖĲƕƨĲŰƣũǃШĦŸŰƣċůŔŰċƣĲĬШ

ĤǃШŊƖċƚƚШƽĲĲĬƚШƣőċŰШũĲŊƨůĲШĦƖŸƓƚШы9őċƓƣĲƖШΞьЮ 

ΟЮ fĬĲŰƣŔŉǃШƣƖĲŰĬƚШŔŰШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШŔůƓŸƖƣƚШĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬШĤǃШĲǂċůŔŰŔŰŊШ

ĤŸƣőШĦƖŸƓШċŰĬШƽĲĲĬШĦŸŰƣċůŔŰċŰƣƚШыŔŰĦũƨĬŔŰŊШƖĲŊƨũċƣĲĬШċŰĬШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƚƓĲĦŔĲƚьЯШ

ĬĲƣĲƖůŔŰŔŰŊШƽőŔĦőШĦƖŸƓШƣǃƓĲƚШƽĲƖĲШůŸƚƣШċǭĲĦƣĲĬЯШŔĬĲŰƣŔŉǃŔŰŊШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚЯШċŰĬШ

ĲƻċũƨċƣŔŰŊШƽőĲƣőĲƖШĦŸŰƣċůŔŰċƣŔŸŰШũŔťĲũŔőŸŸĬШƻċƖŔĲƚШƽŔƣőШƚĲĲĬШũŸƣШƚŔǍĲШы9őċƓƣĲƖШΟьЮ 

ΠЮ EǂċůŔŰĲШĦŸŰƣċůŔŰċƣŔŸŰШƓċƣƣĲƖŰƚШŔŰШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċШĤǃШċƚƚĲƚƚŔŰŊШƣőĲШ

ŉƖĲƕƨĲŰĦǃШċŰĬШƣƖĲŰĬƚШŸŉШŰŸǂŔŸƨƚЯШƓƖĲƻŔŸƨƚũǃШƨŰƖĲĦŸƖĬĲĬЯШċŰĬШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚбШ

ĲƻċũƨċƣŔŰŊШƽőĲƣőĲƖШƣőĲƚĲШĦŸŰƣċůŔŰċŰƣƚШċƖĲШĦƖŸƓрƚƓĲĦŔǯĦШŸƖШƽŔĬĲƚƓƖĲċĬбШċŰĬШŔĬĲŰƣŔŉǃŔŰŊШ

ƣőŸƚĲШƽŔƣőШƣőĲШŊƖĲċƣĲƚƣШƓŸƣĲŰƣŔċũШƣŸШĲƚƣċĤũŔƚőШŸƖШƚƓƖĲċĬЯШŔŰĦũƨĬŔŰŊШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШ

ƚƓĲĦŔĲƚШŰĲƽШƣŸШ9ċŰċĬċШы9őċƓƣĲƖШΠьЮ 

ΡЮ EƻċũƨċƣĲШƣőĲШĲǂƣĲŰƣШƣŸШƽőŔĦőШ9ċŰċĬŔċŰШƖĲŊƨũċƣŸƖǃШĦũċƚƚŔǯĦċƣŔŸŰƚШċŰĬШŉƖċůĲƽŸƖťƚШƖĲǰĲĦƣШƣőĲШ

ƖŔƚťƚШƓŸƚĲĬШĤǃШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШċŰĬШĦŸůƓċƖĲШƣőĲƚĲШƽŔƣőШ ĲƽШüĲċũċŰĬќƚШƖĲŊƨũċƣŸƖǃШ

ċƓƓƖŸċĦőШы9őċƓƣĲƖШΠьЮ 

 

7ǃШċĬĬƖĲƚƚŔŰŊШƣőĲƚĲШċŔůƚЯШƣőŔƚШƖĲƚĲċƖĦőШŸǭĲƖƚШŰĲƽШŔŰƚŔŊőƣƚШŔŰƣŸШƣőĲШƚĦċũĲЯШŰċƣƨƖĲЯШċŰĬШĬƖŔƻĲƖƚШŸŉШ

ƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШƣőĲШƚĲĲĬрŉŸƖрƚŸƽŔŰŊШƚǃƚƣĲůЯШĤŸƣőШĬŸůĲƚƣŔĦċũũǃШċŰĬШŔŰƣĲƖŰċƣŔŸŰċũũǃЯШ

ċŰĬШőŔŊőũŔŊőƣƚШťĲǃШĦőċũũĲŰŊĲƚШċŰĬШŸƓƓŸƖƣƨŰŔƣŔĲƚШŉŸƖШŔůƓƖŸƻŔŰŊШĤŔŸƚĲĦƨƖŔƣǃШŔŰШŊũŸĤċũШƚĲĲĬШƣƖċĬĲЮ 



Φ 
 

9őċƓƣĲƖШΞаШШĦĲŰƣƨƖǃШŸŉШƽĲĲĬШĦőċŰŊĲШŔŰШ ĲƽШüĲċũċŰĬќƚШĬŸůĲƚƣŔĦШ
ŉŸƖċŊĲШƚĲĲĬШůƨũƣŔƓũŔĦċƣŔŸŰШŔŰĬƨƚƣƖǃШ 

 
ÑőŔƚШĦőċƓƣĲƖШŔƚШƓƖĲƚĲŰƣĲĬШċƚШŔƣШċƓƓĲċƖĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƓĲĲƖрƖĲƻŔĲƽĲĬШůċŰƨƚĦƖŔƓƣаШÅƨĤĲŰƚƣĲŔŰЯШsЮШ
~ЮЯШcƨũůĲЯШÂЮШEЮЯШÅŸũƚƣŸŰЯШ~ЮШÂЮЯШÉƣĲƽċƖƣЯШ ЮШéЮЯШѼШcċůƓƣŸŰЯШsЮШ]ЮШыΞΜΞΟьЮШ ШĦĲŰƣƨƖǃШŸŉШƽĲĲĬШĦőċŰŊĲШŔŰШ
 ĲƽШüĲċũċŰĬќƚШŉŸƖċŊĲШƚĲĲĬШůƨũƣŔƓũŔĦċƣŔŸŰШŔŰĬƨƚƣƖǃЮШ ĲŸ7ŔŸƣċЯШΥΡЯШΝΣΤтΝΦΡЮ 
 
 

ĤƚƣƖċĦƣ 

fŰƣĲƖŰċƣŔŸŰċũШƚĲĲĬШƣƖċĬŔŰŊШƓƖŸƻŔĬĲƚШċШƚŔŊŰŔǯĦċŰƣШŔŰƣƖŸĬƨĦƣŸƖǃШƓċƣőƽċǃШŉŸƖШƽĲĲĬШƚĲĲĬƚЯШċŰĬШůċŰǃШ
ŊũŸĤċũũǃШĲƚƣċĤũŔƚőĲĬШƽĲĲĬƚШŸƖŔŊŔŰċƣĲĬШċƚШĦŸŰƣċůŔŰċŰƣƚШŔŰШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚЮШ~ċŰċŊĲůĲŰƣШŸŉШ
ƣőĲƚĲШƣƖċĬĲШƚǃƚƣĲůƚШőĲũƓƚШůŔŰŔůŔǍĲШċŊƖŔĦƨũƣƨƖċũШũŸƚƚĲƚШċŰĬШŔƚШċŰШŔůƓŸƖƣċŰƣШůĲċŰƚШŸŉШƓƖĲƻĲŰƣŔŰŊШ
ŉƨƣƨƖĲШĤŔŸũŸŊŔĦċũШŔŰĦƨƖƚŔŸŰƚЮШ[ŸƖċŊĲШĦƖŸƓШƚĲĲĬШũŸƣƚШĦŸƨũĬШĤĲШĦŸŰƚŔĬĲƖĲĬШőŔŊőĲƖШƖŔƚťШƣőċŰШƚĲĲĬШũŸƣƚШŸŉШ
ċƖċĤũĲШċŰĬШƻĲŊĲƣċĤũĲШĦƖŸƓƚЯШċƚШƣőĲǃШőċƻĲШĤĲĲŰШŉŸƨŰĬШƣŸШőċƻĲШċШőŔŊőĲƖШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШ
ƚĲĲĬШũŸƣƚЮШÑƽŸШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰũǃШƨƚĲĬШƣĲůƓĲƖċƣĲШŉŸƖċŊĲШĦƖŸƓƚШƽŸƖũĬƽŔĬĲШċƖĲШƓĲƖĲŰŰŔċũШ
ƖǃĲŊƖċƚƚШыxŸũŔƨůЮƓĲƖĲŰŰĲьШċŰĬШƽőŔƣĲШĦũŸƻĲƖШыÑƖŔŉŸũŔƨůЮƖĲƓĲŰƚьЮШ ĲƽШüĲċũċŰĬШŔƚШŸŰĲШŸŉШƣőĲШƣŸƓШ
ƓƖŸĬƨĦĲƖƚШŸŉШƣőĲƚĲШĦƖŸƓШƚĲĲĬƚШŊũŸĤċũũǃЯШċŰĬШĤŸƣőШƚƓĲĦŔĲƚШċƖĲШĦŸůůŸŰũǃШƨƚĲĬШŔŰШ ĲƽШüĲċũċŰĬШ
ƓċƚƣƨƖĲƚЮШÖƚŔŰŊШőŔƚƣŸƖŔĦċũШċŰĬШĦƨƖƖĲŰƣШƚĲĲĬШũŸƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣШƖĲƚƨũƣƚЯШƽĲШĲǂċůŔŰĲĬШƣőĲШ
ŉƖĲƕƨĲŰĦǃЯШŔĬĲŰƣŔƣǃШċŰĬШƣĲůƓŸƖċũШĦőċŰŊĲƚШŸŉШƽĲĲĬШƚĲĲĬƚШŉŸƨŰĬШƽŔƣőŔŰШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШŸŉШ
ƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШŊƖŸƽŰШŔŰШ ĲƽШüĲċũċŰĬШŉƖŸůШΝΦΝΞШƣŸШΞΜΝΦЮШ§ƻĲƖċũũЯШƣőĲШ
ƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШŉŸƖċŊĲШƚĲĲĬШũŸƣƚШĬĲĦƖĲċƚĲĬШĤĲƣƽĲĲŰШċƓƓƖŸǂŔůċƣĲũǃШƣőƖĲĲШƣŸШƚŔǂŉŸũĬШ
ŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЯШŔŰĬŔĦċƣŔŰŊШƣőċƣШőĲƖĤŔĦŔĬĲШċƻċŔũċĤŔũŔƣǃЯШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШċŰĬШŔůƓƖŸƻĲĬШĦƖŸƓШ
ůċŰċŊĲůĲŰƣШőċƻĲШĤĲĲŰШĲǭĲĦƣŔƻĲШŉŸƖШƽĲĲĬШĦŸŰƣƖŸũЮШcŸƽĲƻĲƖЯШƽĲШŔĬĲŰƣŔǯĲĬШċШőċŰĬŉƨũШŸŉШċŰŰƨċũШ
ƽĲĲĬШƚƓĲĦŔĲƚШƣőċƣШĦŸƨũĬШĤĲĦŸůĲШůŸƖĲШƓƖŸĤũĲůċƣŔĦШŔŰШƣőĲШŉƨƣƨƖĲЯШĲŔƣőĲƖШĤĲĦċƨƚĲШƣőĲǃШƚőŸƽĲĬШċŰШ
ŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƚĲĲĬШũŸƣƚШŸƖШƽĲƖĲШŔĬĲŰƣŔǯĲĬШċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚЮШfŰШ
ΞΜΝΦЯШéƨũƓŔċЮĤƖŸůŸŔĬĲƚШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШċŰĬШ
9őĲŰŸƓŸĬŔƨůЮċũĤƨůШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЮШÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚШċŰĬШÂŸċЮ
ċŰŰƨċеШĤŸƣőШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬЯЮőċĬШƣőĲШũċƖŊĲƚƣШŔŰĦƖĲċƚĲƚШŔŰШ
ƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЮШ9ŸŰƻĲƖƚĲũǃЯШÅƨůĲǂЮċĦĲƣŸƚĲũũċШőċĬШƣőĲШũċƖŊĲƚƣШ
ƓƖĲƚĲŰĦĲШĬĲĦũŔŰĲШŉŸƖШĤŸƣőШĦƖŸƓШƚƓĲĦŔĲƚЮШÑőĲƖĲШƽċƚШċШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШĤĲƣƽĲĲŰШƣőĲШƓĲƖĦĲŰƣċŊĲШ
ŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŊƖċƚƚШƽĲĲĬƚШĤĲƣƽĲĲŰШƚƣƨĬǃШĦƖŸƓƚЯШƽőĲƖĲШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШ
ũŸƣƚШőċĬШċƓƓƖŸǂŔůċƣĲũǃШŉŸƨƖШƣŔůĲƚШůŸƖĲШŊƖċƚƚШƚƓĲĦŔĲƚШƣőċŰШƽőŔƣĲШĦũŸƻĲƖЮШ9ŸŰƚŔĬĲƖŔŰŊШ ĲƽШüĲċũċŰĬШ
ƣƖċĬĲƚШĦƖŸƓШƚĲĲĬШƽŔƣőШċƓƓƖŸǂŔůċƣĲũǃШőċũŉШŸŉШƣőĲШƽŸƖũĬќƚШĦŸƨŰƣƖŔĲƚШċŰĬШĦŸŰƣƖŔĤƨƣĲƚШƚƨĤƚƣċŰƣŔċũũǃШƣŸШ
ƣőĲШŊũŸĤċũШƚƨƓƓũǃШŸŉШŉŸƖċŊĲШƚĲĲĬЯШŸƨƖШƚƣƨĬǃШƓƖŸƻŔĬĲƚШċШƨŰŔƕƨĲШŔŰƚŔŊőƣШŔŰƣŸШĦőċŰŊĲƚШŸŉШƣőĲШƽĲĲĬШ
ƚƓĲĦƣƖƨůШƣőƖŸƨŊőŸƨƣШƣőĲШƚĲĲĬШŉŸƖШƚŸƽŔŰŊШƚǃƚƣĲůШŸƻĲƖШƣőĲШũċƚƣШĦĲŰƣƨƖǃЮ 
 

 

 

 



ΝΜ 
 

fŰƣƖŸĬƨĦƣŔŸŰ 

 ĲċƖũǃШċũũШċƚƓĲĦƣƚШŸŉШŉŸƖċŊĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШċƖĲШőŔŊőũǃШůċŰċŊĲĬЯШŔŰĦũƨĬŔŰŊШƣőĲШƨƚĲШŸŉШ

ċŊƖŔĦőĲůŔĦċũƚЯШŉĲƖƣŔũŔǍĲƖƚЯШŊƖċǍŔŰŊЯШŔƖƖŔŊċƣŔŸŰЯШőċƖƻĲƚƣŔŰŊЯШċƚШƽĲũũШċƚШƓŸƚƣрőċƖƻĲƚƣШůċŰċŊĲůĲŰƣЯШ

ŔŰĦũƨĬŔŰŊШƚĲĲĬШĬƖǃŔŰŊШċŰĬШƚĲĲĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШы~Ħ?ŸŰċũĬШѼШ9ŸƓĲũċŰĬЯШΞΜΝΞбШÅŸũƚƣŸŰШĲƣШċũЮЯШ

ΞΜΜΣбШÅŸƽċƖƣőЯШΝΦΦΥьЮШEƻĲŰШƽŔƣőШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШƣőĲƚĲШƓƖŸĬƨĦƣŔŸŰШċĬƻċŰĦĲůĲŰƣƚЯШƽĲĲĬШƚĲĲĬШ

ĦŸŰƣċůŔŰċŰƣƚШƽŔƣőŔŰШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШƖĲůċŔŰШċШŊũŸĤċũШĦŸŰĦĲƖŰШĤĲĦċƨƚĲШŸŉШƣőĲŔƖШŰĲŊċƣŔƻĲШ

ĲŰƻŔƖŸŰůĲŰƣċũШċŰĬШĲĦŸŰŸůŔĦШŔůƓċĦƣƚШы7ƨĬĬĲŰőċŊĲŰЯШÅƨĤĲŰƚƣĲŔŰЯШĲƣШċũЮЯШΞΜΞΝбШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШ

ΞΜΞΝьЮШ[ŸƖШĲǂċůƓũĲЯШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚШċƖĲШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШƣőĲШċĦĦŔĬĲŰƣċũШŔŰƣƖŸĬƨĦƣŔŸŰƚШŸŉШ

ŰŸŰрŰċƣŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚШы9ŸƚƚƨШĲƣШċũЮЯШΞΜΞΜбШxĲőċŰШĲƣШċũЮЯШΞΜΝΟьЮШ ŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШċƖĲШŸŰĲШŸŉШ

ƣőĲШƓƖŔůċƖǃШĦƨũƓƖŔƣƚШŔŰШƣőŔƚШƖĲŊċƖĬЯШċƚШƣőĲǃШƓƖŸƻŔĬĲШċШůċŢŸƖШĦŸŰƣċůŔŰċŰƣШƓċƣőƽċǃШƣőƖŸƨŊőШƽőŔĦőШ

ůċŰǃШŊũŸĤċũũǃШŰċƣƨƖċũŔǍĲĬШƽĲĲĬƚШőċƻĲШŸƖŔŊŔŰċũũǃШĲŰƣĲƖĲĬШŰĲƽШċƖĲċƚШы9ƨƣőĤĲƖƣЯШΞΜΝΟбШ]ĲƖƻŔũũċШĲƣШċũЮЯШ

ΞΜΝΦбШ~ċĦťШѼШxŸŰƚĬċũĲЯШΞΜΜΝбШìŔũƚŸŰШĲƣШċũЮЯШΞΜΝΣьЮШfŰШċĬĬŔƣŔŸŰЯШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚШŔŰĦƖĲċƚĲШ

ĲĦŸŰŸůŔĦШũŸƚƚĲƚШĤǃШƚƨĤƚƣċŰƣŔċũũǃШƖĲĬƨĦŔŰŊШĦƖŸƓШǃŔĲũĬШы~ŔĦőċĲũШĲƣШċũЮЯШΞΜΝΜбШ§ĲƖťĲШѼШ?ĲőŰĲЯШΞΜΜΠьЯШ

ċŰĬШĦċŰШĦċƨƚĲШċШƚĲĲĬШũŸƣШƣŸШĤĲШƖĲŢĲĦƣĲĬШŉƖŸůШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШŔŉШůŔŰŔůƨůШċŰċũǃƣŔĦċũШыƓőǃƚŔĦċũьШ

ƓƨƖŔƣǃШƖĲƕƨŔƖĲůĲŰƣƚШċƖĲШŰŸƣШůĲƣЯШŸƖШŔŉШŰŸǂŔŸƨƚШƽĲĲĬƚШċƖĲШƓƖĲƚĲŰƣШыcċůƓƣŸŰЯШΞΜΝΡбШsЮШÉЮШÅŸƽċƖƣőШĲƣШ

ċũЮЯШΝΦΦΡьЮШfŉШŰŸǂŔŸƨƚШƽĲĲĬƚШċƖĲШĬĲƣĲĦƣĲĬШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШĬƨƖŔŰŊШƣőĲШĤŸƖĬĲƖШŔŰƚƓĲĦƣŔŸŰШ

ƓƖŸĦĲƚƚЯШŔƣШŔƚШĦŸƚƣũǃЯШċƚШƣőĲШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣШůƨƚƣШĲŔƣőĲƖШĤĲШƖĲрĦũĲċŰĲĬЯШƖĲрĲǂƓŸƖƣĲĬШŸƖШ

ĬĲƚƣƖŸǃĲĬШы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮЯШΞΜΞΞбШÖÉ? ЯШΞΜΝΦьЮШ7ĲĦċƨƚĲШŸŉШċũũШƣőĲƚĲШŉċĦƣŸƖƚЯШƣőĲШŉŸƖċŊĲШƚĲĲĬШ

ŔŰĬƨƚƣƖǃШőċƚШůċĬĲШŔƣШċШƓƖŔŸƖŔƣǃШƣŸШťĲĲƓШĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚШƣŸШċШůŔŰŔůƨůЯШċŰĬШƚĲĲĬШĦũĲċŰŔŰŊШ

ƖĲůċŔŰƚШƣőĲШƚĲĦŸŰĬШũċƖŊĲƚƣШĦŸƚƣШŔŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШĦŸůůŸŰШŉŸƖċŊĲШƚƓĲĦŔĲƚШƚƨĦőШċƚШƽőŔƣĲШĦũŸƻĲƖШ

ыÑƖŔŉŸũŔƨůЮƖĲƓĲŰƚьШċŰĬШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШыxŸũŔƨůЮƓĲƖĲŰŰĲьШы7ƖŸƽŰШĲƣШċũЮЯШΝΦΦΥбШcŔũũШĲƣШċũЮЯШΝΦΦΦьЮШ 

 

ÑőŔƚШŔƚШĲƚƓĲĦŔċũũǃШƣƖƨĲШŔŰШ ĲƽШüĲċũċŰĬЯШƽőŔĦőШőċƚШƚƣƖŔĦƣШĤŔŸƚĲĦƨƖŔƣǃШũċƽƚШƖĲŊċƖĬŔŰŊШƣőĲШŔůƓŸƖƣċƣŔŸŰШ

ŸŉШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШċŰĬШċШũŸŰŊШőŔƚƣŸƖǃШŸŉШŉŸƖċŊĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШĬċƣŔŰŊШĤċĦťШƣŸШƣőĲШΝΥΡΜƚШ

ы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮЯШΞΜΞΞбШÅŸƽċƖƣőЯШΝΦΦΥбШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮШ ĬĬŔƣŔŸŰċũũǃЯШƣőĲШċĤƚĲŰĦĲШŸŉШ

ŊŸƻĲƖŰůĲŰƣċũШƚƨĤƚŔĬŔĲƚШƽŔƣőŔŰШ ĲƽШüĲċũċŰĬќƚШċŊƖŔĦƨũƣƨƖċũШƚĲĦƣŸƖШőċƚШƓũċĦĲĬШċĬĬŔƣŔŸŰċũШƓƖĲƚƚƨƖĲШŸŰШ

ŊƖŸƽĲƖƚШƣŸШƓƖŸĬƨĦĲШĦũĲċŰШƚĲĲĬШыEƚƓŔŊШĲƣШċũЮЯШΞΜΞΞьЮШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШыΞΜΞΝьШƓƖĲƻŔŸƨƚũǃШĲǂċůŔŰĲĬШ

ƚĲĲĬШƕƨċũŔƣǃШĬċƣċШŉŸƖШƣĲŰƚШŸŉШƣőŸƨƚċŰĬƚШŸŉШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬШċĦƖŸƚƚШ

ċƓƓƖŸǂŔůċƣĲũǃШΝЯΠΜΜШĦƖŸƓШƚĲĲĬШƚƓĲĦŔĲƚШŉƖŸůШůŸƖĲШƣőċŰШΦΜШĦŸƨŰƣƖŔĲƚЯШċŰĬШŉŸƨŰĬШƣőċƣШŉŸƖċŊĲШĦƖŸƓƚШ

őċĬШċШƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШƽőĲŰШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШĦƖŸƓШ

ƣǃƓĲƚЯШƚƨĦőШċƚШċƖċĤũĲШċŰĬШƻĲŊĲƣċĤũĲШƚƓĲĦŔĲƚЮ 



ΝΝ 
 

 

 ĲƽШüĲċũċŰĬШŔƚШŔŰƣĲŊƖċũШŔŰШƣőĲШŔŰƣĲƖŰċƣŔŸŰċũШƣƖċĬĲШŸŉШŉŸƖċŊĲШƚĲĲĬЯШċƚШƣőĲШƽŸƖũĬќƚШũċƖŊĲƚƣШĲǂƓŸƖƣĲƖШŸŉШ

ƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШċŰĬШƣőĲШŉŸƨƖƣőШũċƖŊĲƚƣШĲǂƓŸƖƣĲƖШŸŉШƖǃĲŊƖċƚƚШƚĲĲĬШыcċůƓƣŸŰШĲƣШċũЮЯШΞΜΝΞбШ

§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЯШΞΜΞΜċЯШΞΜΞΜĤьЮШ ĲƽШüĲċũċŰĬШċũƚŸШƣƖċĬĲƚШĦƖŸƓШƚĲĲĬШƽŔƣőШ

ċƓƓƖŸǂŔůċƣĲũǃШőċũŉШŸŉШƣőĲШƽŸƖũĬќƚШĦŸƨŰƣƖŔĲƚЯШċŰĬШƓƖŸƻŔĬĲƚШċŰШċĬĬŔƣŔŸŰċũШƓƖŸĬƨĦƣŔŸŰШƚĲċƚŸŰШŉŸƖШƚĲĲĬШ

ĦŸůƓċŰŔĲƚШŔŰШƣőĲШ ŸƖƣőĲƖŰШcĲůŔƚƓőĲƖĲШĬƨƖŔŰŊШƣőĲŔƖШƽŔŰƣĲƖШůŸŰƣőƚШыcċůƓƣŸŰШĲƣШċũЮЯШΞΜΝΞбШ~ÂfЯШ

ΞΜΞΜьЮШ ĬĬŔƣŔŸŰċũũǃЯШŉŸƖċŊĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШŔƚШŔůƓŸƖƣċŰƣШĬŸůĲƚƣŔĦċũũǃШŉŸƖШ ĲƽШüĲċũċŰĬШĤĲĦċƨƚĲШ

ƓċƚƣŸƖċũШŉċƖůŔŰŊШŉŸƖШĬċŔƖǃЯШůĲċƣШċŰĬШƽŸŸũШŔƚШƣőĲШƓƖŔůċƖǃШũċŰĬрƨƚĲЯШċŰĬШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШ

ĦũŸƻĲƖШċƖĲШƣőĲШůŸƚƣШĦŸůůŸŰШƓċƚƣƨƖĲШыŉŸƖċŊĲьШƚƓĲĦŔĲƚШƨƚĲĬШы]őċŰŔǍċĬĲőШѼШcċƖƖŔŰŊƣŸŰЯШΞΜΝΦбШuĲůƓЯШ

ΝΦΦΦьЮШÑőĲƚĲШƣƽŸШĦƖŸƓƚШċƖĲШċũƚŸШŔůƓŸƖƣċŰƣШƽŸƖũĬƽŔĬĲЯШċƚШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШŔƚШŸŰĲШŸŉШƣőĲШůŸƚƣШ

ĦŸůůŸŰũǃШƨƚĲĬШŊƖċƚƚШƚƓĲĦŔĲƚШŔŰШƣĲůƓĲƖċƣĲШƓċƚƣƨƖĲƚШыcƨůƓőƖĲǃƚШĲƣШċũЮЯШΞΜΝΜбШÑőŸƖŸŊŸŸĬЯШΞΜΜΟьЯШ

ċŰĬШƽőŔƣĲШĦũŸƻĲƖШŔƚШƣőĲШũĲŊƨůĲШƚƓĲĦŔĲƚШůŸƚƣШĦŸůůŸŰũǃШŊƖŸƽŰШŔŰШċƚƚŸĦŔċƣŔŸŰШƽŔƣőШƣĲůƓĲƖċƣĲШŉŸƖċŊĲШ

ŊƖċƚƚĲƚШыxċŔĬũċƽШѼШÑĲƨĤĲƖЯШΞΜΞΝьЮ 

 

ÑőĲШǯƖƚƣШƣċŰŊŔĤũĲШŔŰƣĲƖŰċƣŔŸŰċũШƕƨċũŔƣǃШĦŸŰƣƖŸũШĲǭŸƖƣƚШŉŸƖШŉŸƖċŊĲШƚĲĲĬШũŸƣƚШƽĲƖĲШŰŸƣШŔůƓũĲůĲŰƣĲĬШ

ƨŰƣŔũШƣőĲШΝΦΞΜƚШыÂċƖƚŸŰƚЯШΝΦΥΡьЮШÉƓĲĦŔǯĦċũũǃЯШƽĲШƖĲŉĲƖШƣŸШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШƽőċƣШŔƚШŰŸƽШƣőĲШ§E9?Ш

ƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШƚĦőĲůĲЯШƽőŔĦőШŉŸƖШ ĲƽШüĲċũċŰĬШĤĲŊċŰШŔŰШΝΦΞΦШċŰĬШƽċƚШŔůƓũĲůĲŰƣĲĬШĤǃШƣőĲШ

?ĲƓċƖƣůĲŰƣШŸŉШ ŊƖŔĦƨũƣƨƖĲШыŰŸƽШƓċƖƣШŸŉШƣőĲШ~ŔŰŔƚƣƖǃШŉŸƖШÂƖŔůċƖǃШfŰĬƨƚƣƖŔĲƚьШыcċĬǯĲũĬЯШΝΦΞΦьЮШÑőŔƚШ

ƚĦőĲůĲШƚĲƖƻĲĬШċƚШċШƓƖŸƣĲĦƣŔŸŰШŉŸƖШƣőĲШŉċƖůŔŰŊШŔŰĬƨƚƣƖǃЯШƣŸШĲŰƚƨƖĲШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШůĲƣШ

ƚƣƖŔŰŊĲŰƣШŊĲŰĲƣŔĦШċŰĬШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƚƣċŰĬċƖĬƚЯШċŰĬШƽĲƖĲШċũƚŸШŉƖĲĲШŸŉШƨŰĬĲƚŔƖċĤũĲШƽĲĲĬƚШċŰĬШ

ĦĲƖƣċŔŰШƓċƣőŸŊĲŰƚШыcċůƓƣŸŰЯШΝΦΦΝбШsЮШÉЮШÅŸƽċƖƣőШĲƣШċũЮЯШΝΦΦΡьЮШÖŰũŔťĲШůŸƚƣШŸƣőĲƖШĦŸƨŰƣƖŔĲƚЯШ ĲƽШ

üĲċũċŰĬШőċƚШŰŸШƚĲĲĬШũċƽШċŰĬШŔŰƻŸũƻĲůĲŰƣШŔŰШƣőŔƚШƚĦőĲůĲШőċƚШċũƽċǃƚШĤĲĲŰШƻŸũƨŰƣċƖǃЯШċũƣőŸƨŊőШ

ƓċƖƣŔĦŔƓċƣŔŸŰШƖĲƕƨŔƖĲƚШƚƣƖŔĦƣШċĬőĲƖĲŰĦĲШƣŸШƣőĲШƖƨũĲƚШċŰĬШƓƖŸĦĲĬƨƖĲƚШыcċůƓƣŸŰШѼШÉĦŸƣƣЯШΝΦΦΜбШ

~ĲũőƨŔƚőЯШΞΜΜΥьЮШ 

 

ÂƖŔŸƖШƣŸШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰЯШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШƽċƚШŸŰĲШŸŉШƣőĲШƓƖŔůċƖǃШĦŸŰĦĲƖŰƚШŉŸƖШŉŸƖċŊĲШ

ƚĲĲĬШƓƖŸĬƨĦĲƖƚШы9ŸĦťċǃŰĲЯШΝΦΝΞĤбШÅŸƽċƖƣőЯШΝΦΦΥьЯШċŰĬШŔƣШƽċƚШĦŸůůŸŰШƣŸШőċƻĲШƚĲĲĬШũŸƣШ

ĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚШƣőċƣШƽŸƨũĬШŉċƖШƚƨƖƓċƚƚШƣŸĬċǃќƚШůŔŰŔůƨůШƖĲƕƨŔƖĲůĲŰƣƚШыÂċƖƚŸŰƚЯШΝΦΥΡбШ

ÉƣĲƽċƖƣШĲƣШċũЮЯШΞΜΞΞьЮШEċƖũǃШŔŰШƣőĲШΞΜƣőШĦĲŰƣƨƖǃЯШxĲƻǃШыΝΦΝΤьШĦŸŰĬƨĦƣĲĬШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣƚШŸŰШƽőŔƣĲШ

ĦũŸƻĲƖШƚĲĲĬШũŸƣƚШċŰĬШŉŸƨŰĬШƣőċƣШƣőĲǃШĦŸŰƣċŔŰĲĬШċŰǃƽőĲƖĲШŉƖŸůШΞΡШƣŸШΤΜӖШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚЮШfŰШċШ

ƚŔůŔũċƖШƚƣƨĬǃШŸŰШƖǃĲŊƖċƚƚШċШĬĲĦċĬĲШũċƣĲƖЯШxĲƻǃШċŰĬШ?ċƻŔĲƚШыΝΦΞΦьШŉŸƨŰĬШƣőċƣШŸŰũǃШŸŰĲрƣőŔƖĬШŸŉШƚĲĲĬШ

ũŸƣƚШĤĲŔŰŊШƚŸũĬШċƚШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƽĲƖĲШċĦƣƨċũũǃШƽőċƣШƽċƚШĤĲŔŰŊШċĬƻĲƖƣŔƚĲĬЯШƽŔƣőШůŸƚƣШĤĲŔŰŊШċШ



ΝΞ 
 

ůŔǂШŸŉШĬŔǭĲƖĲŰƣШƖǃĲŊƖċƚƚШƚƓĲĦŔĲƚЮШcŔŊőШĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬШĦċŰШƓċƖƣũǃШĤĲШ

ċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШũċĦťШŸŉШƕƨċũŔƣǃШĦŸŰƣƖŸũƚШƽőĲŰШŔůƓŸƖƣŔŰŊШŉŸƖċŊĲШĦƖŸƓШƚĲĲĬШũŸƣƚШŉƖŸůШċĤƖŸċĬЯШƽőŔĦőШ

ŉŸƖШ ĲƽШüĲċũċŰĬШċŰĬШŸƣőĲƖШ7ƖŔƣŔƚőШĦŸũŸŰŔĲƚШŸƖШĬŸůŔŰŔŸŰƚЯШƓƖŔůċƖŔũǃШĦċůĲШŉƖŸůШEŰŊũċŰĬШы~ċƣőĲƖШĲƣШ

ċũЮЯШΝΦΦΡбШÉƣĲƽċƖƣЯШΞΜΜΣьЮШ ũƣőŸƨŊőШƚĲĲĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШƚƣŔũũШŔŰШƨƚĲШƣŸĬċǃШыĲЮŊЮШċŔƖШƚĦƖĲĲŰШ

ĦũĲċŰĲƖƚШċŰĬШƚƓŔƖċũШƚĲƓċƖċƣŸƖƚьШƽĲƖĲШċũƖĲċĬǃШƽŔĬĲũǃШƨƣŔũŔǍĲĬШƓƖŔŸƖШƣŸШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШыxŸŰƚĬċũĲЯШ

ΝΦΝΝбШÅŸũƚƣŸŰШĲƣШċũЮЯШΞΜΜΣьЯШůċŰċŊĲůĲŰƣШŸƓƣŔŸŰƚШƽŸƨũĬШőċƻĲШůċĬĲШƕƨċũŔƣǃШĦŸŰƣƖŸũШĬŔǭŔĦƨũƣЯШ

ĲƚƓĲĦŔċũũǃШĦŸŰƚŔĬĲƖŔŰŊШőĲƖĤŔĦŔĬĲƚШƽĲƖĲШŰŸƣШǃĲƣШŔŰШƨƚĲЮШ[ŸƖШĲǂċůƓũĲЯШŸƓƓŸƖƣƨŰŔƚƣШћĦċƣĦőШĦƖŸƓƓŔŰŊќШ

ƽċƚШċШĦŸůůŸŰШƓƖċĦƣŔĦĲШƽŔƣőŔŰШċШůŔǂĲĬШĦƖŸƓƓŔŰŊШƚǃƚƣĲůШыxĲƻǃЯШΝΦΟΟьЯШƽőĲƖĲĤǃШƽőĲŰШƓċƚƣƨƖĲШ

ƓƖŸĬƨĦƣŔŸŰШĲǂĦĲĲĬĲĬШĬĲůċŰĬЯШŊƖċǍŔŰŊШƽŸƨũĬШƚƣŸƓШŔŰШũċƣĲШƚƓƖŔŰŊШċŰĬШƣőĲШƖĲƚƨũƣċŰƣШŉŸƖċŊĲШƚĲĲĬШĦƖŸƓШ

ƽŸƨũĬШĤĲШőċƖƻĲƚƣĲĬШċŰĬШƚŸũĬШŔŰШƣőĲШůċƖťĲƣƓũċĦĲШы~Ħ9ċƽЯШΝΦΦΜьЮШÑőĲШũċĦťШŸŉШĦƖŸƓШƖŸƣċƣŔŸŰШƽŔƣőŔŰШ

ƣőŔƚШƚǃƚƣĲůШċũƚŸШůĲċŰƣШũĲƚƚШĦƨũƣŔƻċƣŔŸŰЯШċũũŸƽŔŰŊШƽĲĲĬШƚĲĲĬШĤċŰťƚШƣŸШĤƨŔũĬШƨƓШŔŰШƣőĲШƚŸŔũШы9ċƖĬŔŰċШĲƣШ

ċũЮЯШΝΦΦΝьЮШÂƖŔŸƖШƣŸШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰЯШŔƣШƽċƚШċũƚŸШƣǃƓŔĦċũШŉŸƖШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШ

ĤĲŔŰŊШůċŰċŊĲĬШŉŸƖШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШƣŸШĤŸƣőШĤĲШƚŸƽŰШŔŰШƣőĲШƚċůĲШǯĲũĬШƽŔƣőШċШĦĲƖĲċũШŸƖШĤƖċƚƚŔĦċШ

ĦƖŸƓЯШƽőĲƖĲĤǃШċŉƣĲƖШƣőĲШĦĲƖĲċũШĦƖŸƓШƽċƚШőċƖƻĲƚƣĲĬЯШƖǃĲŊƖċƚƚШƽŸƨũĬШĤĲШőċƖƻĲƚƣĲĬШŉŸƖШƚĲĲĬШŔŰШƣőĲШ

ŉŸũũŸƽŔŰŊШǃĲċƖШċŰĬШĦũŸƻĲƖШƚĲĲĬШƣőĲШǃĲċƖШċŉƣĲƖШыÅŸƽċƖƣőЯШΝΦΦΥьЮШìĲĲĬШƚĲĲĬƚШċƚŔĬĲЯШƣőŔƚШƓƖċĦƣŔĦĲШ

ůċĬĲШŔƣШĲǂƣƖĲůĲũǃШĬŔǭŔĦƨũƣШƣŸШċĦőŔĲƻĲШőŔŊőШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШŉŸƖШĲŔƣőĲƖШŉŸƖċŊĲШƚĲĲĬШĦƖŸƓЮШ 

 

ìŔƣőШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШůĲĦőċŰŔǍċƣŔŸŰШŸŰШŉċƖůƚШŔŰШƣőĲШΝΦΟΜƚШыƚůċũũШƣƖċĦƣŸƖƚЯШƚĲũŉрƓƖŸƓĲũũĲĬШ

ĦŸůĤŔŰĲƚЯШőĲċĬĲƖШőċƖƻĲƚƣĲƖƚьЯШŔƣШĤĲĦċůĲШůŸƖĲШƓƖċĦƣŔĦċũШŉŸƖШ ĲƽШüĲċũċŰĬШŊƖŸƽĲƖƚШƣŸШƓƖŸĬƨĦĲШƣőĲŔƖШ

ŸƽŰШŉŸƖċŊĲШƚĲĲĬШƣőċŰШŔƣШƽċƚШƣŸШŔůƓŸƖƣШƚĲĲĬШũŸƣƚШŉƖŸůШċĤƖŸċĬШыÅŸũƚƣŸŰШĲƣШċũЮЯШΞΜΜΣьЮШfƣШƽċƚШĬƨƖŔŰŊШƣőŔƚШ

ƓĲƖŔŸĬШƣőċƣШ ĲƽШüĲċũċŰĬШĲũĲƻċƣĲĬШŔƣƚШŔŰƣĲƖŰċƣŔŸŰċũШƖĲƓƨƣċƣŔŸŰШŉŸƖШƓƖŸĬƨĦŔŰŊШőŔŊőШƕƨċũŔƣǃШƓƨƖĲШƚĲĲĬЯШ

ċŰĬШƣőĲШċůŸƨŰƣШŸŉШŉŸƖċŊĲШƚĲĲĬШƣőĲǃШůƨũƣŔƓũŔĲĬШŔŰĦƖĲċƚĲĬШƚƨĤƚƣċŰƣŔċũũǃШыcċůƓƣŸŰШѼШÉĦŸƣƣЯШΝΦΦΜбШ

ÅŸƽċƖƣőШĲƣШċũЮЯШΝΦΦΥĤьЮШ?ƨƖŔŰŊШƣőĲШΝΦΠΜƚЯШŊũŸĤċũШċĬƻċŰĦĲůĲŰƣƚШŔŰШƚĲĲĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊǃШőĲũƓĲĬШ

ĬĲĦƖĲċƚĲШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰЮШÑőŔƚШŔŰĦũƨĬĲĬШƣőĲШƽŔĬĲƚƓƖĲċĬШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШŔŰĬĲŰƣШ

ĦǃũŔŰĬĲƖƚШċŰĬШŊƖċƻŔƣǃШƣċĤũĲШƚĲƓċƖċƣŸƖƚШы7ċŔŰĲƖЯШΝΦΠΞбШ]ƖŸƚƚШѼШÂĲƖƖǃЯШΝΦΠΡбШcƨƖƚƣЯШΝΦΟΡьЯШƽőŔĦőШċƖĲШ

ƚƣŔũũШƖĲŊƨũċƖũǃШƨƚĲĬШƣŸĬċǃШŔŰШƚĲĲĬШĦũĲċŰŔŰŊШŉċĦŔũŔƣŔĲƚЯШċŰĬШőċƻĲШĤĲĲŰШŉŸƨŰĬШƣŸШƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦĲШ

ƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШы~Ħ?ŸŰċũĬШѼШ9ŸƓĲũċŰĬЯШΞΜΝΞбШ~ŔĦőċĲũШĲƣШċũЮЯШΞΜΝΜьЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШ

ŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШőĲƖĤŔĦŔĬĲƚШċŰĬШĦőċŰŊĲƚШŔŰШƚŸŔũШƓcШůċŰċŊĲůĲŰƣШċƖŸƨŰĬШƣőŔƚШƣŔůĲШĬƖċƚƣŔĦċũũǃШ

ƖĲĬƨĦĲĬШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШыÂĲƣĲƖƚŸŰЯШΝΦΣΤбШÅŸƽċƖƣőШĲƣШċũЮЯШΝΦΦΥĤбШìĲƚƣШѼШ~Ħ7ƖŔĬĲЯШΞΜΜΡьЮШ

cĲƖĤŔĦŔĬĲƚШƽĲƖĲШƓċƖƣŔĦƨũċƖũǃШŔůƓŸƖƣċŰƣЯШċƚШƣőĲǃШƚŔŊŰŔǯĦċŰƣũǃШŔŰĦƖĲċƚĲĬШĦƖŸƓШǃŔĲũĬШċŰĬШĬĲĦƖĲċƚĲĬШ

őƨůċŰШċŰĬШůĲĦőċŰŔĦċũШƖĲƚŸƨƖĦĲƚШƖĲƕƨŔƖĲĬШŉŸƖШƽĲĲĬШĦŸŰƣƖŸũЯШċŰĬШƣőƨƚШƓƖŸĬƨĦƣŔŸŰШĦŸƚƣƚШƽĲƖĲШ

ŊƖĲċƣũǃШƖĲĬƨĦĲĬШы]ŔċŰĲƚƚŔЯШΞΜΝΟбШÉőċƽЯШΝΦΣΠьЮШ 



ΝΟ 
 

ÉƣƨĬǃШ Ŕůƚ 

ÑőŔƚШƚƣƨĬǃШċŔůƚШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШŉŸũũŸƽŔŰŊШŔŰШƖĲŊċƖĬƚШƣŸШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШ

ŊƖŸƽŰШŔŰШ ĲƽШüĲċũċŰĬЯШċƚШƣőĲǃШċƖĲШƣƽŸШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰũǃШƨƚĲĬШŉŸƖċŊĲШƚƓĲĦŔĲƚШŔŰШƣĲůƓĲƖċƣĲШ

ƓċƚƣƨƖĲШƚǃƚƣĲůƚШƽŸƖũĬƽŔĬĲаШΝьШőŸƽШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШ ĲƽШüĲċũċŰĬШőċƚШĦőċŰŊĲĬШŸƻĲƖШƣőĲШ

ũċƚƣШĦĲŰƣƨƖǃбШΞьШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШőŔƚƣŸƖŔĦċũũǃШċŰĬШƖĲĦĲŰƣũǃбШΟċьШƽőĲƣőĲƖШƣőĲƖĲШ

ŔƚШċШƚŔŊŰŔǯĦċŰƣШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣŔůĲШċŰĬШƓƖĲƚĲŰĦĲШŸŉШċШŊŔƻĲŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚбШΟĤьШ

ƽőĲƣőĲƖШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШőċƻĲШċŰШŔŰĦƖĲċƚŔŰŊШŸƖШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŸƻĲƖШ

ƣŔůĲЯШċŰĬбШΠьШƽőĲƣőĲƖШƣőĲƖĲШŔƚШċШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШŔŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШŊƖċƚƚШ

ƚƓĲĦŔĲƚШŔŰШƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЮ 

 

ìĲШĦŸƨũĬШǯŰĬШŰŸШƓƖĲƻŔŸƨƚũǃШƓƨĤũŔƚőĲĬШ ĲƽШüĲċũċŰĬШŸƖШŔŰƣĲƖŰċƣŔŸŰċũШƚƣƨĬŔĲƚШŸŰШũŸŰŊрƣĲƖůШƣƖĲŰĬƚШŔŰШ

ċŊƖŔĦƨũƣƨƖĲШƽĲĲĬƚШŉŸƨŰĬШƽŔƣőŔŰШŉŸƖċŊĲШƚĲĲĬШĦƖŸƓƚЮШ9ŸŰƚŔĬĲƖŔŰŊШ ĲƽШüĲċũċŰĬШĦŸŰƣƖŔĤƨƣĲƚШ

ƚƨĤƚƣċŰƣŔċũũǃШƣŸШƣőĲШŊũŸĤċũШƚƨƓƓũǃШŸŉШŉŸƖċŊĲШƚĲĲĬШċŰĬШƣƖċĬĲƚШĦƖŸƓШƚĲĲĬƚШƽŔƣőШċƓƓƖŸǂŔůċƣĲũǃШőċũŉШŸŉШ

ƣőĲШƽŸƖũĬќƚШĦŸƨŰƣƖŔĲƚЯШŸƨƖШƚƣƨĬǃШƣőĲƖĲŉŸƖĲШƓƖŸƻŔĬĲƚШċШƨŰŔƕƨĲШŔŰƚŔŊőƣШŔŰƣŸШĦőċŰŊĲƚШŸŉШƣőĲШƽĲĲĬШ

ƚƓĲĦƣƖƨůШŰŸƣШŢƨƚƣШŔŰШ ĲƽШüĲċũċŰĬЯШĤƨƣШƣőƖŸƨŊőŸƨƣШƣőĲШŉŸƖċŊĲШƚĲĲĬШŉŸƖШƚŸƽŔŰŊШƚǃƚƣĲůШŸƻĲƖШƣőĲШũċƚƣШ

ĦĲŰƣƨƖǃЮШ 

 

~ĲƣőŸĬƚ 

?ċƣċЮƓƖŸĦƨƖĲůĲŰƣдШŰШĲǂƣĲŰƚŔƻĲШũŔƣĲƖċƣƨƖĲШƖĲƻŔĲƽШƽċƚШĦŸŰĬƨĦƣĲĬШƣŸШŔĬĲŰƣŔŉǃШőŔƚƣŸƖŔĦċũШƚƣƨĬŔĲƚШċŰĬШ

ĬċƣċƚĲƣƚШƣőċƣШƖĲƓŸƖƣĲĬШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣШƖĲƚƨũƣƚШċƚШƣőĲǃШƖĲũċƣĲШƣŸШƓũċŰƣШĦŸŰƣċůŔŰċŰƣƚШƽŔƣőŔŰШƚĲĲĬШ

ũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШŊƖŸƽŰШŔŰШ ĲƽШüĲċũċŰĬЮШ7ŸƣőШÅŸƽċƖƣőШыΝΦΥΦьШċŰĬШÅŸƽċƖƣőШ

ĲƣШċũЮШыΝΦΦΥċьШƽĲƖĲШƨƚĲŉƨũШĤŔĤũŔŸŊƖċƓőŔĲƚШŉŸƖШŔĬĲŰƣŔŉǃŔŰŊШŉŸƖċŊĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШƚƣƨĬŔĲƚШƚƓĲĦŔǯĦШƣŸШ

 ĲƽШüĲċũċŰĬЮШìĲШċũƚŸШŉŸƨŰĬШƖĲũĲƻċŰƣШƓċƓĲƖƚШƨƚŔŰŊШťĲǃШƚĲċƖĦőШƣĲƖůƚШƖĲũċƣĲĬШƣŸШћƽĲĲĬШƚĲĲĬШ

ĦŸŰƣċůŔŰċƣŔŸŰќШċŰĬШћċŰċũǃƣŔĦċũШƚĲĲĬШƓƨƖŔƣǃќШƣőƖŸƨŊőШŸŰũŔŰĲШƖĲƚŸƨƖĦĲƚШƚƨĦőШċƚШ]ŸŸŊũĲШÉĦőŸũċƖЯШ

]ŸŸŊũĲШ7ŸŸťƚШċŰĬШƣőĲШ ċƣŔŸŰċũШxŔĤƖċƖǃШŸŉШ ĲƽШüĲċũċŰĬШƽĲĤƚŔƣĲШыƽƽƽЮŰċƣũŔĤЮŊŸƻƣЮŰǍоĦŸũũĲĦƣŔŸŰƚьЮШ

cċƖĬШĦŸƓŔĲƚШŸŉШőŔƚƣŸƖŔĦċũШƓċƓĲƖƚШƣőċƣШƽĲƖĲШŰŸƣШċƻċŔũċĤũĲШŸŰũŔŰĲШƽĲƖĲШŸĤƣċŔŰĲĬШŉƖŸůШƣőĲШċƖĦőŔƻĲƚШċƣШ

xŔŰĦŸũŰШÖŰŔƻĲƖƚŔƣǃќƚШũŔĤƖċƖǃШŔŰШ9ċŰƣĲƖĤƨƖǃЯШ ĲƽШüĲċũċŰĬЮШìĲШċũƚŸШĦŸŰƣċĦƣĲĬШ ĲƽШüĲċũċŰĬШƚĲĲĬШ

ƣĲƚƣŔŰŊШũċĤŸƖċƣŸƖŔĲƚЯШƚĲĲĬШĦŸůƓċŰŔĲƚШċŰĬШŊŸƻĲƖŰůĲŰƣċũШŔŰƚƓĲĦƣŔŸŰШċŊĲŰĦŔĲƚШŉŸƖШŔŰрőŸƨƚĲШĬċƣċШċŰĬШ

ƖĲũċƣĲĬШŊƖĲǃШũŔƣĲƖċƣƨƖĲЮШÉŸƨƖĦŔŰŊШőŔƚƣŸƖŔĦċũШƓƨƖŔƣǃШƣĲƚƣШƖĲƚƨũƣƚШƓƖŸƻĲĬШĦőċũũĲŰŊŔŰŊЯШĤƨƣШƽĲШŸĤƣċŔŰĲĬШ

ƣĲŰШĬċƣċƚĲƣƚШŉƖŸůШΝΦΝΞрΞΜΜΦШƣőċƣШƽĲƖĲШƚƨŔƣċĤũĲШŉŸƖШċŰċũǃƚŔƚШы9ŸĦťċǃŰĲЯШΝΦΝΞċЯШΝΦΝΞĦбШ[ŸǃЯШΝΦΞΠЯШ

http://www.natlib.govt.nz/collections


ΝΠ 
 

ΝΦΞΣбШcċůƓƣŸŰШѼШÅŸũƚƣŸŰЯШΞΜΞΝбШsŸőŰƚƣŸŰЯШΝΦΣΞбШÅŸũƚƣŸŰШĲƣШċũЮЯШΝΦΥΡбШÅŸƽċƖƣőЯШsŸőŰƚŸŰЯШĲƣШċũЮЯШ

ΝΦΦΜбШsЮШÉЮШÅŸƽċƖƣőШĲƣШċũЮЯШΝΦΦΡбШÅŸƽċƖƣőЯШÅŸũƚƣŸŰЯШĲƣШċũЮЯШΝΦΦΜьЮШ 

 

[ŸƖШĬċƣċШŉƖŸůШΞΜΝΦЯШǯƻĲШůċŢŸƖШ ĲƽШüĲċũċŰĬШƚĲĲĬШĦŸůƓċŰŔĲƚШƓƖŸƻŔĬĲĬШŸƨƖШƚƣƨĬǃШƽŔƣőШƚĲĲĬШũŸƣШ

ċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣШƖĲƚƨũƣƚЯШƣŸƣċũŔŰŊШΞΡΜШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШċŰĬШΝΣΥШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШ

ũŸƣƚЮШ7ŸƣőШőŔƚƣŸƖŔĦċũШƚƣƨĬǃШĬċƣċШċŰĬШƣőĲШΞΜΝΦШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣƚШŰŸƣĲĬШċŰǃШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШ

ŉŸƨŰĬШŔŰШƚĲĲĬШũŸƣƚШŸŰШƚĲĲĬШċŰċũǃƚŔƚШĦĲƖƣŔǯĦċƣĲƚЮШ 

 

EǂĦĲƓƣШŉŸƖШƚƣƨĬǃШĬċƣċШĦŸũũĲĦƣĲĬШƓƖŔŸƖШƣŸШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШŔŰШΝΦΞΦЯШŸƨƖШ

ċŰċũǃƚŔƚШŉŸĦƨƚĲĬШŸŰШĦĲƖƣŔǯĲĬШƚĲĲĬШũŸƣƚЯШċŰĬШċƚШƚƨĦőЯШƣőĲǃШƽĲƖĲШƚċůƓũĲĬШċŰĬШƣĲƚƣĲĬШŔŰШċĦĦŸƖĬċŰĦĲШ

ƽŔƣőШƣőĲШƖƨũĲƚШŸŉШƣőĲШfŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШÑĲƚƣŔŰŊШ ƚƚŸĦŔċƣŔŸŰШыőĲƖĲċŉƣĲƖЮƖĲŉĲƖƖĲĬЮƣŸЮċƚЮfÉÑьШыfÉÑ ЯШ

ΞΜΞΞьЮШìőŔũĲШfÉÑ ШƖƨũĲƚШƖĲŊċƖĬŔŰŊШůċǂŔůƨůШƚĲĲĬШũŸƣШƚŔǍĲШőċƻĲШĦőċŰŊĲĬШŸƻĲƖШƣŔůĲШŉŸƖШŊƖċƚƚШĦƖŸƓƚШ

ыŔŰĦƖĲċƚĲĬШŉƖŸůШΡЯΜΜΜШťŊШƣŸШΝΜЯΜΜΜШťŊьЯШƣőĲШƓƖŸƣŸĦŸũƚШŉŸƖШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣŔŰŊШŸŉШŉŸƖċŊĲШƚƓĲĦŔĲƚШ

őċƻĲШƖĲůċŔŰĲĬШůŸƚƣũǃШƨŰĦőċŰŊĲĬШƚŔŰĦĲШfÉÑ ќƚШŔŰĦĲƓƣŔŸŰЮШ ĲƽШüĲċũċŰĬШőċƚШĤĲĲŰШċŰШfÉÑ ШůĲůĤĲƖШ

ƚŔŰĦĲШΝΦΞΡШыÅŸƽċƖƣőЯШΝΦΦΥьЯШċŰĬШċũƣőŸƨŊőШƚƣƨĬǃШĬċƣċШƓƖŔŸƖШƣŸШƣőŔƚШĬċƣĲШĬŔĬШŰŸƣШƨƣŔũŔǍĲШfÉÑ ШƖƨũĲƚШ

ƽőĲŰШƚċůƓũŔŰŊШċŰĬШƣĲƚƣŔŰŊШƚĲĲĬШũŸƣƚЯШƣőĲǃШƽŸƨũĬШőċƻĲШƨƣŔũŔǍĲĬШƚŔůŔũċƖШůĲƣőŸĬŸũŸŊŔĲƚШƣőċƣШƽĲƖĲШ

ċũƖĲċĬǃШŔŰШƓũċĦĲШċƣШƣőĲŔƖШŰċƣŔŸŰċũШƚĲĲĬШƣĲƚƣŔŰŊШũċĤŸƖċƣŸƖǃЯШƽőŔĦőШĤĲŊċŰШƓƖŸƻŔĬŔŰŊШŊƖŸƽĲƖƚШƽŔƣőШƚĲĲĬШ

ũŸƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƖĲƚƨũƣƚШŔŰШΝΦΜΦШыsŸőŰƚŸŰЯШΝΦΥΠбШ~ĲũőƨŔƚőЯШΞΜΜΥьЮШ7ĲĦċƨƚĲШŸŉШċũũШŸŉШƣőĲƚĲШ

ċŉŸƖĲůĲŰƣŔŸŰĲĬШŉċĦƣŸƖƚЯШĤŸƣőШƖĲĦĲŰƣШċŰĬШőŔƚƣŸƖŔĦċũШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣШƖĲƚƨũƣƚШƚőŸƨũĬШĤĲШ

ĦŸŰƚŔĬĲƖĲĬШĦŸůƓċƖċĤũĲШŉŸƖШċŰċũǃƚŔƚЮ 

 

?ċƣċЮƓƖĲƓċƖċƣŔŸŰдШ?ċƣċШǯĲũĬƚШŉƖŸůШċũũШƚĲĲĬШũŸƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣƚШƨƚĲĬШŉŸƖШċŰċũǃƚŔƚШŔŰĦũƨĬĲĬаШ

ƚċůƓũŔŰŊШǃĲċƖЯШƣŸƣċũШƚċůƓũĲƚШƣĲƚƣĲĬЯШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШċŰĬШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽŔƣőШƣőĲШ

ĦŸŰƣċůŔŰċŰƣЯШƽőŔĦőШƽĲШĬĲǯŰĲĬШċƚШƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƣőĲШĦŸŰƣċůŔŰċŰƣШƽċƚШƓƖĲƚĲŰƣШŉŸƖШ

ċШŊŔƻĲŰШǃĲċƖШĬŔƻŔĬĲĬШĤǃШƣŸƣċũШƚĲĲĬШũŸƣƚШƣĲƚƣĲĬШŉŸƖШƣőĲШƚċůĲШǃĲċƖЮШÂũċŰƣШŰċůĲƚШƽĲƖĲШƚƣċŰĬċƖĬŔǍĲĬШ

ƨƚŔŰŊШƣċǂŸŰŸůǃШũŔƚƣĲĬШŔŰШƣőĲШfŰƣĲƖŰċƣŔŸŰċũШÂũċŰƣШ ċůĲШfŰĬĲǂШыfŰƣĲƖŰċƣŔŸŰċũШÂũċŰƣШ ċůĲƚШfŰĬĲǂЯШ

ΞΜΞΝьШыƽƽƽЮŔƓŰŔЮŸƖŊьЮШ 

 

cŔƚƣŸƖŔĦШƚƣƨĬŔĲƚШƓƖŔůċƖŔũǃШƖĲƓŸƖƣĲĬШĦŸŰƣċůŔŰċŰƣƚШƣŸШƣőĲШƚƓĲĦŔĲƚШũĲƻĲũЯШĤƨƣШŔŰШƚŸůĲШĦċƚĲƚЯШƣőĲǃШƽĲƖĲШ

ŸŰũǃШƖĲƓŸƖƣĲĬШƣŸШƣőĲШŊĲŰƨƚШũĲƻĲũШыĲЮŊЮШ9ĲƖċƚƣŔƨůШƚƓЮьЮШÑőŔƚШĦċŰШŸĦĦƨƖШƽőĲŰШĦŸŰƣċůŔŰċŰƣƚШƽŔƣőŔŰШƣőĲШ

ƚċůĲШŊĲŰƨƚШċƖĲШĬŔǭŔĦƨũƣШƣŸШĬŔƚƣŔŰŊƨŔƚőШůŸƖƓőŸũŸŊŔĦċũũǃШыsċůĲƚШĲƣШċũЮЯШΞΜΝΠбШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮШ

7ĲĦċƨƚĲШƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬƚШŸŉШĲċĦőШĦŸŰƣċůŔŰċŰƣШŉŸƨŰĬШŔŰШċШƚĲĲĬШũŸƣШƽċƚШŰŸƣШƖĲĦŸƖĬĲĬЯШƽĲШŸŰũǃШ

http://www.ipni.org/


ΝΡ 
 

ĦŸŰƚŔĬĲƖĲĬШċĤƚĲŰĦĲоƓƖĲƚĲŰĦĲШŸŉШċШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШċŰĬШŰŸƣШŔƣƚШċĤƨŰĬċŰĦĲШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШ

ΞΜΞΝьЮШìĲШŔůƓũĲůĲŰƣĲĬШċШƣőƖĲƚőŸũĬШƣőċƣШĲũŔůŔŰċƣĲĬШċŰǃШĬċƣċƚĲƣƚШŉƖŸůШƣőĲШċŰċũǃƚŔƚШƣőċƣШƚċůƓũĲĬШ

ŉĲƽĲƖШƣőċŰШΞΡШƚĲĲĬШũŸƣƚЯШƚŸШƣőċƣШƖċƖĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШĬŔĬШŰŸƣШƚťĲƽШĬċƣċШĤǃШċƓƓĲċƖŔŰŊШƣŸШĤĲШ

ůŸƖĲШƓƖĲƻċũĲŰƣШƣőċŰШƣőĲǃШƽĲƖĲЮШÑőŔƚШĬċƣċШǯũƣĲƖŔŰŊШƖĲƚƨũƣĲĬШŔŰШĲũĲƻĲŰШǃĲċƖƚШŸŉШĬċƣċƚĲƣƚШŉŸƖШƓĲƖĲŰŰŔċũШ

ƖǃĲŊƖċƚƚШыůĲċŰШŸŉШΦΞΞШƚĲĲĬШũŸƣƚШƓĲƖШǃĲċƖьШċŰĬШƚĲƻĲŰШǃĲċƖƚШŉŸƖШƽőŔƣĲШĦũŸƻĲƖШыůĲċŰШŸŉШΡΣΟШƚĲĲĬШũŸƣƚШ

ƓĲƖШǃĲċƖьШĤĲŔŰŊШƖĲƣċŔŰĲĬШŉŸƖШċŰċũǃƚŔƚЮШ 

 

7ŸƣőШ9ŸĦťċǃŰĲШыΝΦΝΞċЯШĦьШċŰĬШƣőĲШƖĲĦĲŰƣШΞΜΝΦШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣƚШƖĲƓŸƖƣĲĬШċũũШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШƓƖĲƚĲŰƣЯШĲƻĲŰШŔŉШƣőĲǃШƽĲƖĲШŸŰũǃШŉŸƨŰĬШŔŰШŸŰĲШƚĲĲĬШũŸƣЮШÑőĲШƖĲůċŔŰŔŰŊШĬċƣċƚĲƣƚШƖĲƓŸƖƣĲĬШċŰǃШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƓƖĲƚĲŰƣШċƚШũŸŰŊШċƚШƣőĲǃШƚƨƖƓċƚƚĲĬШċШůŔŰŔůƨůШƣőƖĲƚőŸũĬШĤċƚĲĬШŸŰШƣőĲШ

ƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШĬĲƣĲĦƣĲĬЯШƽőŔĦőШŉŸƖШƽőŔƣĲШĦũŸƻĲƖШƽċƚШċШůĲċŰШůŔŰŔůƨůШ

ƻċũƨĲШŸŉШΜЮΠΥӖЯШċŰĬШŉŸƖШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƽċƚШΜЮΡΣӖЮШ7ĲĦċƨƚĲШĬċƣċƚĲƣƚШċŰċũǃǍĲĬШƖĲƓŸƖƣĲĬШĲŔƣőĲƖШ

ċũũШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƓƖĲƚĲŰƣШŸƖШċŰǃШĦŸŰƣċůŔŰċŰƣƚШƣőċƣШƽĲƖĲШƓƖĲƚĲŰƣШŔŰШċƓƓƖŸǂŔůċƣĲũǃШΜЮΡӖШŸƖШ

ůŸƖĲШŸŉШƚĲĲĬШũŸƣƚЯШƽĲШċƚƚŔŊŰĲĬШċШΜӖШƓƖĲƚĲŰĦĲШƣŸШċŰǃШŰŸŰрƖĲƓŸƖƣĲĬШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŉŸƖШċШŊŔƻĲŰШ

ƚċůƓũŔŰŊШǃĲċƖЯШċƚШũŸŰŊШċƚШƣőĲǃШƽĲƖĲШŰŸƣĲĬШŔŰШŸƣőĲƖШǃĲċƖƚШŉŸƖШƣőċƣШƖĲƚƓĲĦƣŔƻĲШĦƖŸƓЮШcŸƽĲƻĲƖЯШƣőĲШƽőŔƣĲШ

ĦũŸƻĲƖШĬċƣċƚĲƣШŉƖŸůШΝΦΞΟШŸŰũǃШƖĲƓŸƖƣĲĬШƚŔǂШĦŸůůŸŰШċŰĬоŸƖШƓƖŸĤũĲůċƣŔĦШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЯШĲƻĲŰШ

ƣőŸƨŊőШƣőĲШċƨƣőŸƖШŰŸƣĲĬШƣőċƣШΣΞШƚƓĲĦŔĲƚШƽĲƖĲШƓƖĲƚĲŰƣШы[ŸǃЯШΝΦΞΠьЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШƓĲƖĲŰŰŔċũШ

ƖǃĲŊƖċƚƚШĬċƣċƚĲƣƚШŉƖŸůШΞΜΜΟШċŰĬШΞΜΜΦШŸŰũǃШƖĲƓŸƖƣĲĬШĲŔŊőƣШĦŸůůŸŰШċŰĬоŸƖШƓƖŸĤũĲůċƣŔĦШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШыcċůƓƣŸŰШѼШÅŸũƚƣŸŰЯШΞΜΞΝьЮШ7ĲĦċƨƚĲШŸŉШƣőĲƚĲШŉċĦƣŸƖƚЯШǍĲƖŸШƻċũƨĲƚШƽĲƖĲШŰŸƣШ

ƨƚĲĬШŉŸƖШŰŸŰрƖĲƓŸƖƣĲĬШƚƓĲĦŔĲƚШŉŸƖШƣőĲШΝΦΞΟШƽőŔƣĲШĦũŸƻĲƖШċŰĬШΞΜΜΟоΞΜΜΦШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШ

ĬċƣċƚĲƣƚЯШċŰĬШŔŰƚƣĲċĬШŰŸŰрƖĲƓŸƖƣĲĬШƚƓĲĦŔĲƚШƽĲƖĲШĦċƣĲŊŸƖŔƚĲĬШċƚШћŰŸШĬċƣċќШŉŸƖШƣőĲƚĲШǃĲċƖƚЮШũũШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШċƖĲШƓƖĲƚĲŰƣĲĬШŔŰШ

ÑċĤũĲƚШÉΝШċŰĬШÉΞШыƚĲĲШÉƨƓƓŸƖƣŔŰŊШfŰŉŸƖůċƣŔŸŰШÑċĤũĲƚьЮШÑőĲШƣċĤũĲƚШċũƚŸШŔŰĬŔĦċƣĲШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШ

ƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШƣőĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШƓƖĲƚĲŰƣЯШċƚШƽĲũũШċƚШƽőĲƣőĲƖШƣőĲǃШƽĲƖĲШĦũċƚƚŔǯĲĬШ

ċƚШċШŊƖċƚƚШŸƖШŰŸŰрŊƖċƚƚЮ 

 

ÖƓШƨŰƣŔũШċƓƓƖŸǂŔůċƣĲũǃШƣőĲШũċƣĲШΝΦΦΜƚЯШ ĲƽШüĲċũċŰĬШƨƚĲĬШċШŉŸƨƖШĦŸůƓŸŰĲŰƣШƚĲĲĬШũŸƣШċŰċũǃƣŔĦċũШ

ƓƨƖŔƣǃШƖĲƓŸƖƣŔŰŊШƚǃƚƣĲůШŉŸƖШĬŸůĲƚƣŔĦШƚĲĲĬШċŰċũǃƚŔƚШĦĲƖƣŔǯĦċƣĲƚШы9ŸƨƚŔŰƚЯШΞΜΞΞьЯШƽőŔĦőШŔŰĦũƨĬĲĬаШ

ƓƨƖĲШƚĲĲĬЯШŸƣőĲƖШĦƖŸƓШƚĲĲĬƚЯШƽĲĲĬШƚĲĲĬƚШċŰĬШŔŰĲƖƣШůċƣƣĲƖЮШÑőŔƚШĬŔǭĲƖĲĬШŉƖŸůШƣőĲШŔŰƣĲƖŰċƣŔŸŰċũШ

ƚǃƚƣĲůЯШƽőŔĦőШůŸƻĲĬШƣŸШċШƣőƖĲĲШĦŸůƓŸŰĲŰƣШƚǃƚƣĲůШŔŰШΝΦΤΠЯШċŉƣĲƖШċŰШfÉÑ ШƖƨũĲШĦőċŰŊĲШůĲƖŊĲĬШ

ћƽĲĲĬќШċŰĬШћŸƣőĲƖШĦƖŸƓќШŔŰƣŸШƣőĲШћŸƣőĲƖШƚĲĲĬќШĦŸůƓŸŰĲŰƣШыsĲŰƚĲŰЯШΞΜΜΦьЮШ ĲƽШüĲċũċŰĬќƚШŉŸƨƖШ

ĦŸůƓŸŰĲŰƣШƖĲƓŸƖƣŔŰŊШƚǃƚƣĲůШŉŸƖШĬŸůĲƚƣŔĦШƚĲĲĬШũŸƣƚШůĲċŰƣШƣőċƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚШĦŸŰƚŔĬĲƖĲĬШ



ΝΣ 
 

ћŸƣőĲƖШĦƖŸƓќШŔŰШƽőŔƣĲШĦũŸƻĲƖШċŰĬШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШƽĲƖĲШŰŸƣШŔŰĦũƨĬĲĬШŔŰШƚƣƨĬǃШƖĲƚƨũƣƚШŉƖŸůШ

ƣőĲШΝΦΟΜƚШƣŸШƣőĲШũċƣĲШΝΦΦΜƚЯШƚŔŰĦĲШƣőĲǃШƽŸƨũĬШőċƻĲШŰŸƣШĤĲĲŰШũŔƚƣĲĬШƨŰĬĲƖШƣőĲШћƽĲĲĬќШĦŸůƓŸŰĲŰƣШ

ы?ŔŰŊƽċũũЯШΝΦΣΦьЮШ7ĲĦċƨƚĲШŸŉШƣőŔƚШƖĲƓŸƖƣŔŰŊШƻċƖŔċĤŔũŔƣǃЯШƣőĲШŉŸũũŸƽŔŰŊШĦƖŸƓШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŰŸƣĲĬШċƚШ

ĦŸŰƣċůŔŰċŰƣƚШƓƖĲрƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШċŰĬоŸƖШƓŸƚƣШΞΜΜΜЯШƽĲƖĲШĲǂĦũƨĬĲĬШŉƖŸůШċŰċũǃƚŔƚаШŊƖŸƚƣŔƚЮƚƓЮЯЮ

9ǃŰŸƚƨƖƨƚЮĦƖŔƚƣċƣƨƚеЮ?ċĦƣǃũŔƚЮŊũŸůĲƖċƣċеЮxŸũŔƨůЮůƨũƣŔǰŸƖƨůеЮxŸũŔƨůЮƓĲƖĲŰŰĲЯЮxŸƣƨƚЮĦŸƖŰŔĦƨũċƣƨƚеЮ

xŸƣƨƚЮƓĲĬƨŰĦƨũċƣƨƚеЮ~ĲĬŔĦċŊŸЮƚċƣŔƻċеЮÂőũĲƨůЮƓƖċƣĲŰƚĲеЮÂŸċЮƓƖċƣĲŰƚŔƚеЮÑƖŔŉŸũŔƨůЮƓƖċƣĲŰƚĲд 

 

ÉƣċƣŔƚƣŔĦċũЮċŰċũǃƚŔƚдШÑőĲШċŰŰƨċũШůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШƽċƚШĬĲƣĲƖůŔŰĲĬШĤǃШ

ċƻĲƖċŊŔŰŊШċũũШŸŉШƣőĲШŔŰĬŔƻŔĬƨċũШƓĲƖĦĲŰƣċŊĲƚШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШĲċĦőШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽċƚШ

ƓƖĲƚĲŰƣШыŔŰĦũƨĬŔŰŊШǍĲƖŸШƻċũƨĲƚьШŔŰШċШŊŔƻĲŰШƚċůƓũŔŰŊШǃĲċƖЮШìőŔƣĲШĦũŸƻĲƖШĬċƣċШŉƖŸůШΝΦΞΟШċŰĬШƓĲƖĲŰŰŔċũШ

ƖǃĲŊƖċƚƚШĬċƣċШŉƖŸůШΞΜΜΟШċŰĬШΞΜΜΦШƽĲƖĲШĲǂĦũƨĬĲĬШŉƖŸůШƣőŔƚШƓŸƖƣŔŸŰШŸŉШƣőĲШċŰċũǃƚŔƚШĤĲĦċƨƚĲШŸŰũǃШƚŔǂШ

ƣŸШĲŔŊőƣШĦŸůůŸŰШƽĲĲĬШƚƓĲĦŔĲƚШƽĲƖĲШƖĲƓŸƖƣĲĬШŉŸƖШƣőĲƚĲШǃĲċƖƚЮШÑőĲШůŸƚƣШĦŸůůŸŰШŉŸƖċŊĲШĦƖŸƓШ

ƽĲĲĬƚШƽĲƖĲШƣőĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШƣőĲШŸƻĲƖċũũШƣŸƓШǯƻĲШőŔŊőĲƚƣШƻċũƨĲƚШƽŔƣőШƖĲŊċƖĬƚШƣŸШƣőĲШ

ůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬШŔŰЮШÑŸШĬĲƣĲƖůŔŰĲШƽőĲƣőĲƖШƣőĲƖĲШƽċƚШċШƚŔŊŰŔǯĦċŰƣШ

ƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣŔůĲШċŰĬШƓƖĲƚĲŰĦĲШŸŉШċШŊŔƻĲŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЯШuĲŰĬċũќƚШÑċƨрĤШĦŸƖƖĲũċƣŔŸŰШ

ƣĲƚƣƚШыƣƽŸрƣċŔũĲĬьШƽĲƖĲШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċŔŰŔŰŊШċШĦŸŰƣċůŔŰċŰƣШċŰĬШ

ƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƚċůƓũŔŰŊШǃĲċƖШċƚШƻċƖŔċĤũĲƚЮШuĲŰĬċũũѣƚШÑċƨрĤШƽċƚШƨƚĲĬШĤĲĦċƨƚĲШŔƣШŔƚШƽĲũũрƚƨŔƣĲĬШ

ŉŸƖШƚůċũũШƚċůƓũĲШƚŔǍĲƚШċŰĬШŰŸŰрůŸŰŸƣŸŰŔĦШĬċƣċШƽŔƣőШƣŔĲƚШы9ŸƚƣŰĲƖЯШΝΦΣΡьЮШÑŔĲƚШŸĦĦƨƖШƽőĲŰШƣőĲШ

ƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċŔŰŔŰŊШċШŊŔƻĲŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔƚШƣőĲШƚċůĲШŉŸƖШůƨũƣŔƓũĲШƚċůƓũŔŰŊШ

ǃĲċƖƚЮШ[ŸƖШƣőŔƚШƓŸƖƣŔŸŰШŸŉШƣőĲШċŰċũǃƚŔƚЯШƣŸШƖĲĬƨĦĲШƣőĲШƨŰĬƨĲШŔŰǰƨĲŰĦĲШŸŉШŔŰƣĲƖƓŸũċƣĲĬШĬċƣċШыċƚƚŔŊŰĲĬШ

ƚƣċŰĬрŔŰШǍĲƖŸШƻċũƨĲƚьШŸŰШŸƨƖШƖĲƚƨũƣƚЯШƽĲШŸŰũǃШŔŰĦũƨĬĲĬШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШƖĲĦŸƖĬĲĬШċƚШ

ƓƖĲƚĲŰƣоċĤƚĲŰƣШŔŰШċƣШũĲċƚƣШŸŰĲрƣőŔƖĬШŸŉШƚċůƓũŔŰŊШǃĲċƖƚШŉŸƖШċШŊŔƻĲŰШĦƖŸƓЮШìĲШċũƚŸШĦŸůƓċƖĲĬШ

ƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċŔŰŔŰŊШċШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШċŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƚċůƓũŔŰŊШǃĲċƖШŸŰШ

ċШƚĦċƣƣĲƖШƓũŸƣШƣŸШĬĲƣĲƖůŔŰĲШƽőĲƣőĲƖШƣőĲǃШőċĬШċШũŔŰĲċƖШŸƖШŰŸŰрũŔŰĲċƖШƖĲũċƣŔŸŰƚőŔƓЮШÑŸШƚĲĲШŔŉШƣőĲƖĲШƽċƚШċШ

ƚŔŊŰŔǯĦċŰƣШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣőĲШŰƨůĤĲƖШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШċŰĬШƣőĲШƣŸƣċũШŰƨůĤĲƖШ

ŸŉШƚĲĲĬШũŸƣƚШƣĲƚƣĲĬШыÑċĤũĲШΞЮΝьЯШƽĲШĦŸŰĬƨĦƣĲĬШċШÂĲċƖƚŸŰќƚШĦŸƖƖĲũċƣŔŸŰШƚƣċƣŔƚƣŔĦċũШƣĲƚƣЮШÂĲƖĲŰŰŔċũШ

ƖǃĲŊƖċƚƚШĬċƣċШŉƖŸůШΞΜΜΟШċŰĬШΞΜΜΦШƽĲƖĲШĲǂĦũƨĬĲĬШŉƖŸůШƣőĲШÂĲċƖƚŸŰќƚШƣĲƚƣЮШÅĲƚƨũƣƚШŉƖŸůШƣőŔƚШ

ĦŸƖƖĲũċƣŔŸŰШƚƣċƣŔƚƣŔĦċũШƣĲƚƣШƽĲƖĲШŰŸŰрƚŔŊŰŔǯĦċŰƣШŉŸƖШĤŸƣőШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЮ 

 

 

 



ΝΤ 
 

ÑċĤũĲШΞЮΝЮШ ƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШƣĲƚƣĲĬШċŰĬШŰƨůĤĲƖШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŉŸƖШƓĲƖĲŰŰŔċũШ
ƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЮШ ŸƣĲШƣőċƣШĬċƣċƚĲƣƚШŉƖŸůШΞΜΜΟШċŰĬШΞΜΜΦШŸŰũǃШƖĲƓŸƖƣĲĬШĲŔŊőƣШĦŸůůŸŰШ
ċŰĬоŸƖШƓƖŸĤũĲůċƣŔĦШƚƓĲĦŔĲƚЮ 
 

Sampling 
year 

Perennial  
ryegrass seed 

lots tested  

Number of contaminant 
species reported in 

perennial ryegrass seed 
lots  

White clover  
 seed lots tested  

Number of contaminant 
species reported in white 

clover seed lots  

1912 52 31 27 78 
1923 1537 39 325 62 
1925 1178 24 237 29 
1962 100 16 No Data No Data 
1984 1445 40 No Data No Data 
1989 1289 33 537 19 
1993 2537 33 1715 19 
1994 1563 33 934 19 
2003 100 8 No Data No Data 
2009 100 8 No Data No Data 
2019 245 49 168 45 

 

ШìŔũĦŸǂŸŰШƚŔŊŰĲĬрƖċŰťШƣĲƚƣШƽċƚШƨƚĲĬШƣŸШĦŸůƓċƖĲШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШŊƖċƚƚШƚƓĲĦŔĲƚШŔŰШ

ƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЯШŉŸƖШĦŸŔŰĦŔĬŔŰŊШƚƣƨĬǃШǃĲċƖƚЮШf7~ќƚШÉÂÉÉШƚŸŉƣƽċƖĲШ

ƽċƚШƨƚĲĬШŉŸƖШƚƣċƣŔƚƣŔĦċũШċŰċũǃƚŔƚШċŰĬШƻŔƚƨċũŔǍċƣŔŸŰƚШƣőƖŸƨŊőŸƨƣШƣőŔƚШƚƣƨĬǃШы]ĲŸƖŊĲШѼШ~ċũũĲƖǃЯШΞΜΝΦь 

 

ÅĲƚƨũƣƚ 

7ĲƣƽĲĲŰШƖĲĦĲŰƣШċŰĬШőŔƚƣŸƖŔĦċũШĬċƣċЯШƣőĲƖĲШƽĲƖĲШΤΦШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШыΣΟШŊĲŰĲƖċьШƖĲƓŸƖƣĲĬШŔŰШ

ƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШΦΜШƚƓĲĦŔĲƚШыΣΥШŊĲŰĲƖċьШŔŰШƚĲĲĬШũŸƣƚШŸŉШƽőŔƣĲШĦũŸƻĲƖЯШŸŉШƽőŔĦőШΠΣШ

ƚƓĲĦŔĲƚШŸƻĲƖũċƓƓĲĬШŔŰШĤŸƣőШĦƖŸƓƚШыÑċĤũĲƚШÉΝШċŰĬШÉΞьЮШ§ƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЯШƣőĲШůĲċŰШƓĲƖĦĲŰƣċŊĲШ

ŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШĬĲĦũŔŰĲĬШŔŰШĤŸƣőШƚƣƨĬǃШĦƖŸƓƚШы[ŔŊƨƖĲШΞЮΝьЮШ ĦĦŸƨŰƣŔŰŊШŉŸƖШċũũШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШŉŸƖШĲċĦőШƚċůƓũŔŰŊШǃĲċƖЯШƣőĲШŸƻĲƖċũũШůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШ

ƚĲĲĬШũŸƣƚШƽċƚШΠЮΟӖШċŰĬШŉŸƖШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŔƣШƽċƚШΣЮΣӖЮШ[ŸƖШĤŸƣőШĦƖŸƓƚЯШƣőĲШĲċƖũŔĲƚƣШƚċůƓũŔŰŊШ

ǃĲċƖШыΝΦΝΞьШőċĬШƣőĲШőŔŊőĲƚƣШůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШċŰĬШƣőĲШůŸƚƣШƖĲĦĲŰƣШ

ƚċůƓũŔŰŊШǃĲċƖШыΞΜΝΦьШőċĬШƣőĲШũŸƽĲƚƣШůĲċŰШƓĲƖĦĲŰƣċŊĲЮШ[ŸƖШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШƣőŔƚШƻċũƨĲШƽċƚШƣőƖĲĲШ

ƣŔůĲƚШũċƖŊĲƖШŔŰШΝΦΝΞШƣőċŰШŔŰШΞΜΝΦЯШċŰĬШŔŰШƽőŔƣĲШĦũŸƻĲƖШŔƣШƽċƚШΣЮΠШƣŔůĲƚШũċƖŊĲƖШŔŰШΝΦΝΞШƣőċŰШΞΜΝΦЮШ

ìőŔũĲШƣőĲШůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŔŰШΝΦΝΞШƽċƚШŰĲċƖũǃШƣőƖĲĲШƣŔůĲƚШ



ΝΥ 
 

ũċƖŊĲƖШƣőċŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШĤǃШΞΜΝΦШĤŸƣőШĦƖŸƓШƚƓĲĦŔĲƚШőċĬШƚŔůŔũċƖШƻċũƨĲƚШċƣШΞЮΤӖШċŰĬШΞЮΜӖЯШ

ƖĲƚƓĲĦƣŔƻĲũǃШы[ŔŊƨƖĲШΞЮΝьЮШ 

 

 

[ŔŊƨƖĲШΞЮΝЮШ~ĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШ
ũŸƣƚЮШ ŸƣĲаШòрċǂŔƚШŸŰũǃШŊŸĲƚШƨƓШƣŸШΞΜӖЮ 
 

§ƻĲƖċũũЯШ7ƖŸůƨƚЮőŸƖĬĲċĦĲƨƚЮƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШƽőĲƖĲШŔƣШ

ƽċƚШƓƖĲƚĲŰƣШŔŰШΣΥЮΠӖШŸŉШċũũШƚĲĲĬШũŸƣƚШы[ŔŊƨƖĲШΞЮΞьЮШfƣЮƽċƚШċũƚŸШŸŰĲШŸŉШƣőĲШƣŸƓШǯƻĲШůŸƚƣШĦŸůůŸŰШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШŉŸƖШĲƻĲƖǃШƚċůƓũŔŰŊШǃĲċƖЮШìőĲŰШĦŸůƓċƖĲĬШƣŸШƣőĲШƖĲƚƨũƣƚШ

ŉŸƖШċŰШŔŰĬŔƻŔĬƨċũШƚƓĲĦŔĲƚЯШƚƨĦőШċƚШ7ƖŸůƨƚЮőŸƖĬĲċĦĲƨƚЯШƣőĲШŸƻĲƖċũũШůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШ

ĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШŉŸƖШċũũШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШы[ŔŊƨƖĲШΞЮΝьШƽċƚШƖĲũċƣŔƻĲũǃШũŸƽЮШÑőŔƚШƽċƚШƓċƖƣũǃШ

ĬƨĲШƣŸШƣőĲШŉċĦƣШƣőċƣШƣőĲШůĲċŰШƓĲƖĦĲŰƣċŊĲШƻċũƨĲШŉŸƖШċũũШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽċƚШĦċũĦƨũċƣĲĬШƣŸШ

ŔŰĦũƨĬĲШǍĲƖŸШƻċũƨĲƚШŉŸƖШċŰǃШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŰŸƣШƖĲƓŸƖƣĲĬШŔŰШċШŊŔƻĲŰШǃĲċƖЯШƓƖŸƻŔĬĲĬШƣőċƣШƣőĲǃШƽĲƖĲШ

ƖĲƓŸƖƣĲĬШŔŰШŸƣőĲƖШƚċůƓũŔŰŊШǃĲċƖƚЮШ[ŸƖШΞΜΝΦЯШƽőŔĦőШƽċƚШƣőĲШůŸƚƣШƖĲĦĲŰƣШƚċůƓũŔŰŊШǃĲċƖЯШéƨũƓŔċЮ

ĤƖŸůŸŔĬĲƚШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШыƓƖĲƚĲŰƣШŔŰШΠΝЮΣӖШŸŉШƚĲĲĬШ

ũŸƣƚьЮШ 



ΝΦ 
 

 

ÅƨůĲǂЮċĦĲƣŸƚĲũũċЮƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƽőŔƣĲШĦũŸƻĲƖЯШƽőĲƖĲШŔƣШƽċƚШƓƖĲƚĲŰƣШŔŰШ

ΡΣЮΥӖШŸŉШƚĲĲĬШũŸƣƚЮШfƣЮƽċƚШċũƚŸШŸŰĲШŸŉШƣőĲШƣŸƓШǯƻĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƽőŔƣĲШ

ĦũŸƻĲƖШŉŸƖШĲƻĲƖǃШƚċůƓũŔŰŊШǃĲċƖШĲǂĦĲƓƣШΞΜΝΦЯШƽőĲŰШŔƣƚШƓƖĲƚĲŰĦĲШĬĲĦũŔŰĲĬШƣŸШΝЮΥӖЮШ9őĲŰŸƓŸĬŔƨůЮ

ċũĤƨůЮƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƽőŔƣĲШĦũŸƻĲƖШŔŰШΞΜΝΦШыƓƖĲƚĲŰƣШŔŰШΣΝЮΦӖШŸŉШƚĲĲĬШũŸƣƚьЮШ

§ŉШƣőĲШůŸƚƣШĦŸůůŸŰЮƽĲĲĬƚЮŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЯШÅƨůĲǂЮċĦĲƣŸƚĲũũċШċŰĬШ

ÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚЮƽĲƖĲШƣőĲШŸŰũǃШƚƓĲĦŔĲƚШƣőċƣШŸĦĦƨƖƖĲĬШċƚШċШƣŸƓШǯƻĲШĦŸŰƣċůŔŰċŰƣШŔŰШĤŸƣőШĦƖŸƓƚЮШ

ÑőĲƚĲШĦŸŰƣċůŔŰċŰƣƚШċũƚŸШőċĬШƚŔůŔũċƖШƣĲůƓŸƖċũШƣƖĲŰĬƚШŔŰШĤŸƣőШĦƖŸƓƚЯШƽŔƣőШÅƨůĲǂЮċĦĲƣŸƚĲũũċШ

ƖĲċĦőŔŰŊШŔƣƚШőŔŊőĲƚƣШƓƖĲƚĲŰĦĲШŔŰШΝΦΝΞЯШƽőŔũĲШÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚЮƖĲċĦőĲĬШŔƣƚШƓĲċťШŔŰШƣőĲШũċƣĲШ

ΝΦΥΜƚоĲċƖũǃШΝΦΦΜƚЮШÑőĲШŸƻĲƖċũũШůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƣőĲƚĲШĦŸŰƣċůŔŰċŰƣƚШƽĲƖĲШ

ƓƖĲƚĲŰƣШƽċƚШċƓƓƖŸǂŔůċƣĲũǃШƣőƖĲĲШƣŔůĲƚШũċƖŊĲƖШŔŰШƽőŔƣĲШĦũŸƻĲƖШƣőċŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЮ 

 
 



ΞΜ 
 

 
 
[ŔŊƨƖĲШΞЮΞШÑőĲШǯƻĲШůŸƚƣШĦŸůůŸŰШŉŸƖċŊĲШĦƖŸƓШƽĲĲĬƚШƖĲƓŸƖƣĲĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШ
ƽőŔƣĲШĦũŸƻĲƖЮШéċũƨĲƚШĤċƚĲĬШŸŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽŔƣőШĦŸŰƣċůŔŰċŰƣЮШ9ŸŰƣċůŔŰċŰƣƚШċƖĲШ
ũŔƚƣĲĬШŔŰШċũƓőċĤĲƣŔĦċũШŸƖĬĲƖЮ 
 

ÉŔŊŰŔǯĦċŰƣЮĦŸŰƣċůŔŰċŰƣЮƚƓĲĦŔĲƚЮƽŔƣőЮċŰЮŔŰĦƖĲċƚŔŰŊЮƓƖĲƚĲŰĦĲЮƣƖĲŰĬдЮÑőĲШuĲŰĬċũũШƖċŰťШ

ĦŸƖƖĲũċƣŔŸŰШыƣŔůĲШƻĲƖƚƨƚШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШĦŸŰƣċůŔŰċŰƣШƽċƚШƓƖĲƚĲŰƣьШŔĬĲŰƣŔǯĲĬШĲŔŊőƣШ

ƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƣőċƣШƚőŸƽĲĬШċŰШŔŰĦƖĲċƚŔŰŊШƣƖĲŰĬШŸƻĲƖШƣŔůĲШƖĲŊċƖĬŔŰŊШƣőĲШ



ΞΝ 
 

ƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƣőĲǃШƽĲƖĲШƓƖĲƚĲŰƣШыÑċĤũĲШΞЮΞьЮШÂőċũċƖŔƚЮůŔŰŸƖШőċĬШƣőĲШƚƣƖŸŰŊĲƚƣШ

ƓŸƚŔƣŔƻĲШĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШƻċƖŔċĤũĲƚЯЮŉŸũũŸƽĲĬШĤǃЮÂŸũǃŊŸŰƨůЮċƻŔĦƨũċƖĲдЮ ŸШƚŔŊŰŔǯĦċŰƣШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƽőŔƣĲШĦũŸƻĲƖШƽĲƖĲШŉŸƨŰĬШƣŸШőċƻĲШċŰШŔŰĦƖĲċƚŔŰŊШƣƖĲŰĬШŸƻĲƖШƣŔůĲЮШ 

 
ÑċĤũĲШΞЮΞЮШÉŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШ
ƚĲĲĬШũŸƣƚдШ9ŸŰƣċůŔŰċŰƣƚШċƖĲШũŔƚƣĲĬШĤċƚĲĬШŸŰШĬĲƚĦĲŰĬŔŰŊШuĲŰĬċũũШƖċŰťШĦŸƖƖĲũċƣŔŸŰШƻċũƨĲƚЮ 
 

Contaminant  Common name in New 
Zealand 

Kendall rank correlation 
coefficient  

P-value  

Phalaris minor Lesser canary grass 0.85 0.002 

Polygonum aviculare Wireweed 0.67 0.016 

Anthemis arvensis Corn chamomile 0.62 0.033 

Galium aparine Cleavers 0.62 0.033 

Veronica sp. Speedwell 0.62 0.033 

Poa annua Annual poa 0.56 0.020 
Lapsana communis Nipple wort 0.55 0.049 

Sherardia arvensis Field madder 0.48 0.042 

 

[ŸƖШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚШőċĬШƣőĲШũċƖŊĲƚƣШŔŰĦƖĲċƚĲШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬШŔŰШƣőĲШ

ƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƓƖĲƚĲŰƣШыҼΞΜӖьЯШŉŸũũŸƽĲĬШĤǃШÂŸċЮċŰŰƨċЮыҼΝΦӖьШы[ŔŊƨƖĲШΞЮΟьЮШ

EǂĦĲƓƣŔŰŊШÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚЯШŰŸŰĲШŸŉШƣőĲШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚŔŰŊШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШ

ƖĲĦŸƖĬĲĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƨŰƣŔũШƣőĲШΝΦΥΜƚШċŰĬШΝΦΦΜƚЮШ[ŸƖШċũũШƣőĲШƚŔŊŰŔǯĦċŰƣШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШĲǂĦĲƓƣШŰƣőĲůŔƚЮċƖƻĲŰƚŔƚеЮÂőċũċƖŔƚЮůŔŰŸƖШċŰĬШÂŸũǃŊŸŰƨůЮċƻŔĦƨũċƖĲЯЮƣőĲШ

ƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣŔůĲШċŰĬШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƓƖĲƚĲŰƣШƽċƚШŰŸŰрũŔŰĲċƖЮШÑőĲШƣőƖĲĲШ

ċŉŸƖĲůĲŰƣŔŸŰĲĬШƚƓĲĦŔĲƚШċũũШőċĬШƽĲċťШũŔŰĲċƖШƖĲũċƣŔŸŰƚőŔƓƚЯШƽŔƣőШƣċŔũŔŰŊШŸǭШŔŰШũċƣĲƖШǃĲċƖƚЮ 



ΞΞ 
 

 

[ŔŊƨƖĲШΞЮΟЮШШÉŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШ
ƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЮШ9ŸŰƣċůŔŰċŰƣƚШċƖĲШũŔƚƣĲĬШŔŰШċũƓőċĤĲƣŔĦċũШŸƖĬĲƖЮШ ŸƣĲаШòрċǂŔƚШŸŰũǃШŊŸĲƚШƨƓШƣŸШΣΜӖЮ 
 
 
ÉŔŊŰŔǯĦċŰƣЮĦŸŰƣċůŔŰċŰƣЮƚƓĲĦŔĲƚЮƽŔƣőЮċЮĬĲĦƖĲċƚŔŰŊЮƓƖĲƚĲŰĦĲЮƣƖĲŰĬдЮÑőĲШuĲŰĬċũũШƖċŰťШĦŸƖƖĲũċƣŔŸŰШ

ŔĬĲŰƣŔǯĲĬШǯƻĲШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƚŔǂШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШŔŰШƽőŔƣĲШĦũŸƻĲƖШƣőċƣШƚőŸƽĲĬШċШĬĲĦƖĲċƚŔŰŊШƣƖĲŰĬШŸƻĲƖШƣŔůĲШŔŰШƖĲŊċƖĬƚШƣŸШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШ

ƚĲĲĬШũŸƣƚШƽőĲƖĲШƣőĲǃШƽĲƖĲШƓƖĲƚĲŰƣШыÑċĤũĲШΞЮΟьЮШ§ŉШƣőĲШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШ

ƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШÂũċŰƣċŊŸЮũċŰĦĲŸũċƣċЮċŰĬЮÅƨůĲǂЮċĦĲƣŸƚĲũũċШőċĬШƣőĲШƚƣƖŸŰŊĲƚƣШŰĲŊċƣŔƻĲШ



ΞΟ 
 

ĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШƻċƖŔċĤũĲƚЮШ§ŉШƣőĲШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƣƖĲŰĬШŔŰШƽőŔƣĲШĦũŸƻĲƖЯЮ9ĲƖċƚƣŔƨůЮƚƓЮЮ

őċĬШƣőĲШƚƣƖŸŰŊĲƚƣШŰĲŊċƣŔƻĲШĦŸƖƖĲũċƣŔŸŰдШ 

 
ÑċĤũĲШΞЮΟЮШÉŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƚĲĲĬШũŸƣƚЮШ
9ŸŰƣċůŔŰċŰƣƚШċƖĲШũŔƚƣĲĬШĤċƚĲĬШŸŰШċƚĦĲŰĬŔŰŊШuĲŰĬċũũШƖċŰťШĦŸƖƖĲũċƣŔŸŰШƻċũƨĲƚЮ 
 

Contaminant  Common name in New 
Zealand 

Kendall rank 
correlation 
coefficient  

P-value Crop species with 
decreasing 

presence trend  
Cerastium sp. Mouse-ear chickweed -1.00 0.000 White clover 

Plantago lanceolata Narrow-leaved plantain -0.83 0.002 Perennial ryegrass 

Cuscuta sp. Dodder -0.82 0.012 White clover 

Rumex acetosella ÉőĲĲƓќƚШƚŸƖƖĲũ -0.81 0.011 White clover 

Prunella vulgaris Selfheal -0.78 0.042 White clover 

Rumex acetosella ÉőĲĲƓќƚШƚŸƖƖĲũ -0.78 0.004 Perennial ryegrass 

Silene noctiflora Night-flowering catchfly -0.78 0.042 White clover 

Plantago lanceolata Narrow-leaved plantain -0.71 0.024 White clover 

Trifolium hybridum Alsike clover -0.62 0.033 Perennial ryegrass 

Holcus lanatus Yorkshire fog -0.61 0.025 Perennial ryegrass 

Hypochaeris radicata Catsear -0.61 0.028 Perennial ryegrass 

 
 
ÅƨůĲǂЮċĦĲƣŸƚĲũũċШőċĬШƣőĲШũċƖŊĲƚƣШĬĲĦũŔŰĲШŔŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƓƖĲƚĲŰƣШŉŸƖШĤŸƣőШĦƖŸƓШ

ƚƓĲĦŔĲƚЯШĬĲĦƖĲċƚŔŰŊШċƓƓƖŸǂŔůċƣĲũǃШΣΝӖШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШċŰĬШΦΡӖШŔŰШƽőŔƣĲШĦũŸƻĲƖШ

ы[ŔŊƨƖĲШΞЮΠьЮШfŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШcǃƓŸĦőċĲƖŔƚЮƖċĬŔĦċƣċШőċĬШƣőĲШƚĲĦŸŰĬШũċƖŊĲƚƣШƓƖĲƚĲŰĦĲШĬĲĦƖĲċƚĲШ

ŔŰШƚĲĲĬШũŸƣƚШырΠΠӖьЯШċŰĬШŔŰШƽőŔƣĲШĦũŸƻĲƖШÂũċŰƣċŊŸЮũċŰĦĲŸũċƣċШőċĬШƣőĲШƚĲĦŸŰĬШũċƖŊĲƚƣШƓƖĲƚĲŰĦĲШ

ĬĲĦƖĲċƚĲШŔŰШƚĲĲĬШũŸƣƚШырΥΥӖьЮШÅƨůĲǂЮċĦĲƣŸƚĲũũċЮċŰĬШÂũċŰƣċŊŸЮũċŰĦĲŸũŸƣċЮƽĲƖĲШƣőĲШŸŰũǃШƚŔŊŰŔǯĦċŰƣШ

ƽĲĲĬƚШƣőċƣШŸƻĲƖũċƓƓĲĬШŔŰШĤŸƣőШĦƖŸƓƚЮШ[ŸƖШċũũШŸŉШƣőĲШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƓĲƖĲŰŰŔċũШ

ƖǃĲŊƖċƚƚЯШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƣőĲǃШƽĲƖĲШƓƖĲƚĲŰƣШőċĬШĬƖŸƓƓĲĬШĤĲũŸƽШΝӖШĤǃШΞΜΝΦЯШƽŔƣőШ

ůŸƚƣШőċƻŔŰŊШċũƖĲċĬǃШƖĲċĦőĲĬШƣőŔƚШũĲƻĲũШĤǃШΝΦΦΠЮШ[ŸƖШċũũШƣőĲШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШŔŰШƽőŔƣĲШĦũŸƻĲƖЯШƣőĲШ

ƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƣőĲǃШƽĲƖĲШƓƖĲƚĲŰƣШƖċŰŊĲĬШŉƖŸůШΜШƣŸШΠӖШĤǃШΞΜΝΦЯШƽŔƣőШůŸƖĲШƣőċŰШőċũŉЮ

ċũƖĲċĬǃШőċƻŔŰŊШĬƖŸƓƓĲĬШƣŸШΜӖШŉƖŸůШƣőĲШΝΦΥΜƚШŸŰƽċƖĬƚЮШÂƖƨŰĲũũċЮƻƨũŊċƖŔƚШƽċƚШƣőĲШŸŰũǃШƚŔŊŰŔǯĦċŰƣШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƽċƚШŰŸƣШƖĲƓŸƖƣĲĬШċŊċŔŰШċŉƣĲƖШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШŔŰШ

ƣőĲШΝΦΞΜƚЮШfƣШŔƚШƽŸƖƣőШŰŸƣŔŰŊШƣőċƣШŉŸƖШƚŸůĲШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЯШƣőĲШƖĲũċƣŔŸŰƚőŔƓШ

ĤĲƣƽĲĲŰШƣŔůĲШċŰĬШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƓƖĲƚĲŰƣШƽċƚШŰŸŰрũŔŰĲċƖЮШÑőŔƚШƽċƚШƣőĲШĦċƚĲШŉŸƖШ

ÂũċŰƣċŊŸЮũċŰĦĲŸũċƣċШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШƽőĲƖĲШŔƣƚШƓƖĲƚĲŰĦĲШŔŰĦƖĲċƚĲĬШŔŰШƚĲĲĬШũŸƣƚШƨŰƣŔũШƣőĲШΝΦΣΜƚШ

ċŰĬШƣőĲŰШĬĲĦƖĲċƚĲĬШƣőĲƖĲċŉƣĲƖЮШ 



ΞΠ 
 

 

 

 
 
[ŔŊƨƖĲШΞЮΠЮШÉŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШ
ċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЮШ9ŸŰƣċůŔŰċŰƣƚШċƖĲШũŔƚƣĲĬШŔŰШċũƓőċĤĲƣŔĦċũШŸƖĬĲƖЮ 
 
 



ΞΡ 
 

]ƖċƚƚЮƚƓĲĦŔĲƚЮĦŸŰƣċůŔŰċŰƣƚдЮ§ŉШƣőĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŉƖŸůШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШ

ƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШΞΞЮΜӖШƽĲƖĲШŊƖċƚƚШƚƓĲĦŔĲƚШыÑċĤũĲƚШÉΝШċŰĬШÉΞьЮШÑőĲƖĲШƽċƚШċШƚŔŊŰŔǯĦċŰƣШ

ĬŔǭĲƖĲŰĦĲШĤĲƣƽĲĲŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŊƖċƚƚШƽĲĲĬƚШŔŰШƚĲĲĬШũŸƣƚШŸŉШ

ƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШыƓрƻċũƨĲШŸŉШΜЮΜΞΤШŉƖŸůШìŔũĦŸǂŸŰШƚŔŊŰĲĬрƖċŰťШƣĲƚƣьЮШÑőĲШŸƻĲƖċũũШ

ůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŊƖċƚƚШƽĲĲĬƚШŔŰШƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШ

ƽċƚШΞΥЮΣӖЯШƽőŔĦőШƽċƚШΟЮΦШƣŔůĲƚШũċƖŊĲƖШƣőċŰШƣőĲШůĲċŰШƓĲƖĦĲŰƣċŊĲШŔŰШƚĲĲĬШũŸƣƚШŸŉШƽőŔƣĲШĦũŸƻĲƖШ

ы[ŔŊƨƖĲШΞЮΡьЮШ9ŸůƓċƖĲĬШƣŸШƣőĲШƚċůƓũŔŰŊШǃĲċƖƚШŉƖŸůШƣőĲШΝΦΦΜƚЯШŔŰШƽőŔĦőШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШŊƖċƚƚШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƽċƚШċƓƓƖŸǂŔůċƣĲũǃШΟΣӖЯШƣőŔƚШƻċũƨĲШőċĬШ

ĬĲĦƖĲċƚĲĬШƣŸШċƖŸƨŰĬШΝΠӖШĤǃШΞΜΝΦЮШÑőĲШƓĲƖĦĲŰƣċŊĲШŸŉШŊƖċƚƚШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƚĲĲĬШũŸƣƚШŸŉШ

ƽőŔƣĲШĦũŸƻĲƖШƽċƚШĤĲƣƽĲĲŰШċƓƓƖŸǂŔůċƣĲũǃШΝΜШƣŸШΝΝӖШŔŰШĲċƖũŔĲƖШƚċůƓũŔŰŊШǃĲċƖƚЯШĤƨƣШĬĲĦƖĲċƚĲĬШĤǃШ

ŰĲċƖũǃШőċũŉШĤǃШΝΦΥΦЮ 

 

 

 
[ŔŊƨƖĲШΞЮΡЮШ9ŸůƓċƖŔƚŸŰШŔŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŊƖċƚƚĲƚШĤĲƣƽĲĲŰШ
ƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЮ 

 

 

 



ΞΣ 
 

?ŔƚĦƨƚƚŔŸŰ 

fůƓċĦƣЮŸŉЮőĲƖĤŔĦŔĬĲƚЮŸŰЮƚĲĲĬЮũŸƣЮĦŸŰƣċůŔŰċƣŔŸŰЮŔŰЮ ĲƽЮüĲċũċŰĬЮШfŰШĦŸůƓċƖŔƚŸŰШƣŸШŸƣőĲƖШƽĲĲĬШ

ůċŰċŊĲůĲŰƣШƣŸŸũƚЯШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШőĲƖĤŔĦŔĬĲƚШŔŰШƣőĲШΝΦΠΜƚШőċĬШƣőĲШũċƖŊĲƚƣШŔůƓċĦƣШŸŰШ

ĬĲĦƖĲċƚŔŰŊШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШыÉőċŰĲƖЯШΞΜΝΠьЮШÑőĲШǯƖƚƣШőĲƖĤŔĦŔĬĲƚЯШƚƨĦőШċƚШΞЯΠр?ЯШƽĲƖĲШ

ĲǭĲĦƣŔƻĲШŔŰШĦŸŰƣƖŸũũŔŰŊШĤƖŸċĬũĲċŉШƽĲĲĬƚШŔŰШŊƖċƚƚШĦƖŸƓƚШƚƨĦőШċƚШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШы]ŔċŰĲƚƚŔШѼШ

ÅĲŔŊŰĲƖЯШΞΜΜΤьЮШÑőŔƚШŔŰĦũƨĬĲĬШĦŸŰƣċůŔŰċŰƣƚШũŔťĲШcǃƓŸĦőċĲƖŔƚЮƖċĬŔĦċƣċЮы?ŔÑŸůċƚŸШĲƣШċũЮЯШΞΜΝΟьЯШċШ

ĤƖŸċĬũĲċŉШƽĲĲĬШƽőŔĦőШƽĲШŔĬĲŰƣŔǯĲĬШċƚШƚŔŊŰŔǯĦċŰƣШċŰĬШőċĬШƣőĲШƚĲĦŸŰĬШũċƖŊĲƚƣШƓƖĲƚĲŰĦĲШĬĲĦƖĲċƚĲШŔŰШ

ƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШŊƖŸƽŰШŔŰШ ĲƽШüĲċũċŰĬШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬШырΠΠӖьЯШĬĲĦũŔŰŔŰŊШĤǃШŰĲċƖũǃШ

őċũŉШĤĲƣƽĲĲŰШƣőĲШΝΦΟΜƚШċŰĬШΝΦΡΜƚЮШÂũċŰƣċŊŸЮũċŰĦĲŸũċƣċЯШċШƚŔŊŰŔǯĦċŰƣШĤƖŸċĬũĲċŉШƽĲĲĬШƽőŔĦőШőċĬШƣőĲШ

ƚĲĦŸŰĬШũċƖŊĲƚƣШƓƖĲƚĲŰĦĲШĬĲĦƖĲċƚĲШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬШырΥΥӖьЯШƽċƚШċũƚŸШ

ĲǭĲĦƣŔƻĲũǃШĦŸŰƣƖŸũũĲĬШĤǃШΞЯΠр?Шы?ŔÑŸůċƚŸШĲƣШċũЮЯШΞΜΝΟьЮШcŸƽĲƻĲƖЯШƽőĲŰШΞЯΠр?ШƽċƚШƨƚĲĬШƣŸШƖĲůŸƻĲШ

ÂũċŰƣċŊŸЮũċŰĦĲŸũċƣċШŉƖŸůШƽőŔƣĲШĦũŸƻĲƖЯШŔŰШŸƖĬĲƖШƣŸШċƻŸŔĬШĬĲƚƣƖŸǃŔŰŊШƣőĲШƚĲĲĬШĦƖŸƓЯШŔƣШƽċƚШŰĲĦĲƚƚċƖǃШ

ƣŸШőċƻĲШũŸŰŊШŉċũũŸƽШƓĲƖŔŸĬƚШƚŸШƣőċƣШƣőĲШƽĲĲĬШĦŸƨũĬШŊĲƖůŔŰċƣĲШċŰĬШƣőĲШőĲƖĤŔĦŔĬĲШĦŸƨũĬШĤĲШċƓƓũŔĲĬШ

ƓƖŔŸƖШƣŸШƚŸƽŔŰŊЮШÑőŔƚШƓƖċĦƣŔĦĲШĬĲĦũŔŰĲĬШċŉƣĲƖШƣőĲШĤƖŸċĬũĲċŉШőĲƖĤŔĦŔĬĲШΞЯΠр?7ШƽċƚШǯƖƚƣШŔŰƣƖŸĬƨĦĲĬШŔŰШ

ƣőĲШůŔĬрΝΦΡΜƚШŔŰШ ĲƽШüĲċũċŰĬШы~ċƣƣőĲƽƚЯШΝΦΡΡьЯШƽőŔĦőШƨŰũŔťĲШΞЯΠр?ЯШĬŔĬШŰŸƣШĬċůċŊĲШƽőŔƣĲШĦũŸƻĲƖШ

ыÂĲƣĲƖƚШѼШ?ċƻŔƚЯШΝΦΣΜьЮШ7ŸƣőШŸŉШƣőĲƚĲШőĲƖĤŔĦŔĬĲƚШőĲũƓĲĬШƖĲĬƨĦĲШƣőĲШƓƖĲƚĲŰĦĲШŸŉЮÂũċŰƣċŊŸЮũċŰĦĲŸũċƣċШ

ŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШы ŸƻċĦőĲůШ ŊƖŔĦőĲůŔĦċũШ~ċŰƨċũЯШΞΜΞΞьЯШċŰĬШƣőĲШƚƓĲĦŔĲƚШƽĲŰƣШŉƖŸůШĤĲŔŰŊШ

ƓƖĲƚĲŰƣШŔŰШΣΣӖШŸŉШƚĲĲĬШũŸƣƚШŔŰШƣőĲШΝΦΞΜƚЯШƣŸШċƓƓƖŸǂŔůċƣĲũǃШΝΤӖШĤǃШƣőĲШũċƣĲШΝΦΥΜƚЯШċŰĬШǯŰċũũǃШΠӖШŔŰШ

ΞΜΝΦЮ 

 

ÖƓШƨŰƣŔũШƣőĲШΝΦΣΜƚЯШőĲƖĤŔĦŔĬĲШĦőĲůŔƚƣƖǃШőċĬШƓƖŔůċƖŔũǃШŉŸĦƨƚĲĬШŸŰШĤƖŸċĬũĲċŉШƽĲĲĬƚЯШċŰĬШċƚШƚƨĦőЯШ

ĲċƖũǃШőĲƖĤŔĦŔĬĲƚШƽĲƖĲШůŸƚƣũǃШĲǭĲĦƣŔƻĲШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШĤƨƣШŰŸƣШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШĦƖŸƓƚЮШ

cŸƽĲƻĲƖЯШƣőĲШƽŔĬĲƚƓƖĲċĬШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШŊƖċƚƚШőĲƖĤŔĦŔĬĲƚШŔŰШƣőĲШĲċƖũǃШΝΦΣΜƚЯШƚƨĦőШċƚШƓċƖċƕƨċƣШ

ы]ŔċŰĲƚƚŔШѼШÅĲŔŊŰĲƖЯШΞΜΜΤбШ~ÂfЯШΞΜΞΞċьЯШůċĬĲШĦőĲůŔĦċũШĦŸŰƣƖŸũШŸŉШŊƖċƚƚШƽĲĲĬƚШƓŸƚƚŔĤũĲШŔŰШƽőŔƣĲШ

ĦũŸƻĲƖШы ŸƻċĦőĲůШ ŊƖŔĦőĲůŔĦċũШ~ċŰƨċũЯШΞΜΞΞьЮШ ũƣőŸƨŊőШŰŸШŊƖċƚƚШƽĲĲĬШƚƓĲĦŔĲƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШċƚШ

ƚŔŊŰŔǯĦċŰƣШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШƣőĲƖĲШƽĲƖĲШĦŸůůŸŰШŊƖċƚƚШĦƖŸƓШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƽőŔƣĲШ

ĦũŸƻĲƖЯШũŔťĲШÂŸċЮƓƖċƣĲŰƚŔƚЯШƽőŔĦőШƽċƚШƓƖĲƚĲŰƣШŔŰШΠΠӖШŸŉШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŔŰШΝΦΝΞШы9ŸĦťċǃŰĲЯШ

ΝΦΝΞĦьЮШcŸƽĲƻĲƖЯШƽĲШĲǂĦũƨĬĲĬШћŸƣőĲƖШĦƖŸƓќШƚƓĲĦŔĲƚШŉƖŸůШŸƨƖШċŰċũǃƚŔƚЯШƚŔŰĦĲШ ĲƽШüĲċũċŰĬШĦŸŰƣŔŰƨĲĬШ

ƣŸШƖĲƓŸƖƣШƣőĲůШƚĲƓċƖċƣĲũǃШŉƖŸůШћƽĲĲĬƚќШŸŰШĬŸůĲƚƣŔĦШƚĲĲĬШċŰċũǃƚŔƚШĦĲƖƣŔǯĦċƣĲƚШŉƖŸůШƣőĲШΝΦΟΜƚШƨŰƣŔũШ

ƣőĲШΞΜΜΜƚШы9ŸƨƚŔŰƚЯШΞΜΞΞьЮШÑőċƣШĤĲŔŰŊШƚċŔĬЯШƽőŔƣĲШĦũŸƻĲƖШĦŸŰƣċůŔŰċŰƣƚШƚƨĦőШċƚШÂŸċЮƓƖċƣĲŰƚŔƚЮċƖĲШ

ĲǭĲĦƣŔƻĲũǃШĦŸŰƣƖŸũũĲĬШĤǃШƓċƖċƕƨċƣШыuũŔŰŊůċŰШѼШ~ƨƖƖċǃЯШΝΦΤΣьЮШ ƚŔĬĲШŉƖŸůШƓċƖċƕƨċƣЯШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШ



ΞΤ 
 

ŸŉШŊũǃƓőŸƚċƣĲШŔŰШ ĲƽШüĲċũċŰĬШŔŰШƣőĲШůŔĬрΝΦΤΜƚШċũƚŸШőĲũƓĲĬШĦŸŰƣƖŸũШÂŸċЮƓƖċƣĲŰƚŔƚШċŰĬШċШƽŔĬĲШċƖƖċǃШ

ŸŉШŸƣőĲƖШĤƖŸċĬũĲċŉШċŰĬШŊƖċƚƚШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШы?ŔÑŸůċƚŸШĲƣШċũЮЯШΞΜΝΟбШÑőŸůƓƚŸŰШѼШ9őċƨőċŰЯШ

ΞΜΞΞьЮШfŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШƽőŔƣĲШĦũŸƻĲƖЯШŊũǃƓőŸƚċƣĲШƖĲĬƨĦĲĬШƣőĲШŰĲĲĬШŉŸƖШũŸŰŊШŉċũũŸƽШƓĲƖŔŸĬƚШċŰĬШ

ċũũŸƽĲĬШŉŸƖШƚƣċũĲШƚĲĲĬĤĲĬƚЯШƽőŔĦőШŔƚШċШƓƖċĦƣŔĦĲШƣőċƣШƓƖŸůŸƣĲƚШƣőĲШŊĲƖůŔŰċƣŔŸŰШŸŉШƽĲĲĬƚШƓƖŔŸƖШƣŸШ

ƚŸƽŔŰŊШƣőĲШĦƖŸƓШƚĲĲĬЯШċŉƣĲƖШƽőŔĦőШŊũǃƓőŸƚċƣĲШŔƚШċƓƓũŔĲĬШƣŸШťŔũũШƣőĲШƽĲĲĬƚШĤĲŉŸƖĲШĦƖŸƓШĲůĲƖŊĲŰĦĲШ

ы9ċũĬƽĲũũШѼШ~ŸőũĲƖЯШΞΜΜΝьЮШfŰШċĬĬŔƣŔŸŰЯШŊĲŰĲƖŔĦШƻĲƖƚŔŸŰƚШŸŉШŊũǃƓőŸƚċƣĲШĤĲĦċůĲШċƻċŔũċĤũĲШŔŰШ ĲƽШ

üĲċũċŰĬШŔŰШƣőĲШĲċƖũǃШΝΦΦΜƚЯШƽőŔĦőШũĲĬШƣŸШċŰШŔŰĦƖĲċƚĲШŔŰШŔƣƚШƨƚĲШŸŰШċШĤƖŸċĬШƻċƖŔĲƣǃШŸŉШƽĲĲĬƚШыÅŸũƚƣŸŰШ

ĲƣШċũЮЯШΞΜΜΣьЮШ 

 

?ƨƖŔŰŊШƣőĲШΝΦΤΜƚЯШƚĲũĲĦƣŔƻĲШŊƖċƚƚШőĲƖĤŔĦŔĬĲƚШƣőċƣШƽĲƖĲШƚċŉĲШŉŸƖШƨƚĲШŔŰШƖǃĲŊƖċƚƚШĦƖŸƓƚШƽĲƖĲШ

ŔŰƣƖŸĬƨĦĲĬШŔŰШ ĲƽШüĲċũċŰĬЮШÑőĲƚĲШŔŰĦũƨĬĲĬШĲƣőŸŉƨůĲƚċƣĲШы~ÂfЯШΞΜΞΞċбШÅŸũƚƣŸŰШĲƣШċũЮЯШΞΜΜΣьЯШƽőŔĦőШ

ĦŸŰƣƖŸũũĲĬШċШƽŔĬĲШƖċŰŊĲШŸŉШŊƖċƚƚШƽĲĲĬƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШŔŰĦũƨĬŔŰŊШéƨũƓŔċЮĤƖŸůŸŔĬĲƚЮċŰĬШ

7ƖŸůƨƚЮőŸƖĬĲċĦĲƨƚЮы[ŸƨŰĬċƣŔŸŰШŉŸƖШ ƖċĤũĲШÅĲƚĲċƖĦőЯШΞΜΝΣЯШΞΜΞΝьЯШƽőŔĦőШƽĲШŔĬĲŰƣŔǯĲĬШċƚШƣőĲШƣƽŸШ

ůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЮШ ũƣőŸƨŊőШéƨũƓŔċЮĤƖŸůŸŔĬĲƚШőċƚШ

ƖĲůċŔŰĲĬШċШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƣőƖŸƨŊőŸƨƣШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЯШŔƣƚШƚĲĲĬШũŸƣШ

ƓƖĲƚĲŰĦĲШĬĲĦƖĲċƚĲĬШĤǃШċƓƓƖŸǂŔůċƣĲũǃШΟΜӖШĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬШƽőĲŰШĲƣőŸůŉƨůĲƚċƣĲШƽċƚШ

ŔŰƣƖŸĬƨĦĲĬЮШũƚŸЯШĬƨƖŔŰŊШƣőĲШΝΦΤΜƚЯШƚĲũĲĦƣŔƻĲШőĲƖĤŔĦŔĬĲƚШƽőŔĦőШƣċƖŊĲƣШƚƓĲĦŔǯĦШĤƖŸċĬũĲċŉШƽĲĲĬШ

ƚƓĲĦŔĲƚЯШƚƨĦőШċƚШĦũŸƓǃƖċũŔĬШыŉŸƖůċũũǃШťŰŸƽŰШċƚШΟЯΣр?Â ьЯШƽĲƖĲШŔŰƣƖŸĬƨĦĲĬШŔŰШ ĲƽШüĲċũċŰĬШы~ÂfЯШ

ΞΜΞΞċьЮШ9ũŸƓǃƖċũŔĬШĲǭĲĦƣŔƻĲũǃШĦŸŰƣƖŸũũĲĬШƽĲĲĬƚШũŔťĲШÅƨůĲǂЮċĦĲƣŸƚĲũũċЮŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШ

ы ƓƓũĲĤǃЯШΞΜΜΡбШ?ŔÑŸůċƚŸШĲƣШċũЮЯШΞΜΝΟьЮШìĲШŔĬĲŰƣŔǯĲĬШÅƨůĲǂЮċĦĲƣŸƚĲũũċЮċƚШċШƚŔŊŰŔǯĦċŰƣШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШƽŔƣőШ

ĬĲĦũŔŰĲƚШŸŉШŰĲċƖũǃШƣőƖĲĲŉŸũĬШŔŰШƣőĲШĲċƖũǃШΝΦΥΜƚЯШƚőŸƖƣũǃШċŉƣĲƖШĦũŸƓǃƖċũŔĬШƽċƚШŔŰƣƖŸĬƨĦĲĬЮШ ƖŸƨŰĬШƣőŔƚШ

ƓĲƖŔŸĬЯШÅƨůĲǂЮċĦĲƣŸƚĲũũċЮƽċƚШċũƚŸШŉŸƨŰĬШƣŸШőċƻĲШĬĲĦƖĲċƚĲĬШŔŰШŉŸƖċŊĲШĦƖŸƓШƚĲĲĬШũŸƣƚШŔŰШŸƣőĲƖШƓċƖƣƚШ

ŸŉШƣőĲШƽŸƖũĬЯШƚƨĦőШċƚШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚќШÂċĦŔǯĦШ ŸƖƣőƽĲƚƣШы ũĬĲƖůċŰШĲƣШċũЮЯШΞΜΝΝьЮШìĲШċũƚŸШŰŸƣĲĬШ

ƣőċƣЮƣőŔƚШƚƓĲĦŔĲƚШőċĬШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШĬĲĦũŔŰŔŰŊШĤǃШΦΡӖШŸƻĲƖШ

ƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЮШÑőĲƚĲШĬĲĦƖĲċƚĲƚШĦċŰШƓċƖƣŔċũũǃШĤĲШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШċĬĬŔƣŔŸŰШŸŉШċŊƖŔĦƨũƣƨƖċũШũŔůĲШƣŸШ

ƚŸŔũƚШŔŰШƣőĲШΝΦΡΜƚШŔŰШ ĲƽШüĲċũċŰĬЯШƽőŔĦőШůċĬĲШƣőĲůШũĲƚƚШċĦŔĬŔĦШыÅŸƽċƖƣőЯШΝΦΦΥьЮШ ũƣőŸƨŊőШĦũŸƻĲƖШ

ƚƓĲĦŔĲƚШƣĲŰĬШƣŸШĤĲШƚĲŰƚŔƣŔƻĲШƣŸШċĦŔĬŔĦШƚŸŔũƚШы9ċĬĬĲũШĲƣШċũЮЯШΞΜΜΠьЯШÅƨůĲǂЮċĦĲƣŸƚĲũũċШƓƖĲŉĲƖƚШƣőĲůШ

ċŰĬШŔƚШũĲƚƚШĦŸůƓĲƣŔƣŔƻĲШċƚШƓcШŔŰĦƖĲċƚĲƚШыÉƣŸƓƓƚШĲƣШċũЮЯШΞΜΝΝьЮШ ĬĬŔƣŔŸŰċũũǃЯШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШ

ŊũǃƓőŸƚċƣĲШŔŰШƣőĲШΝΦΤΜƚШċŰĬШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШǰƨůĲƣƚƨũċůШŔŰШƣőĲШůŔĬрΝΦΦΜƚШыÅŸũƚƣŸŰШѼШ ƖĦőŔĲЯШ

ΝΦΦΤьЯШċШƚĲũĲĦƣŔƻĲШĤƖŸċĬũĲċŉШőĲƖĤŔĦŔĬĲШƣőċƣШŔƚШĲǭĲĦƣŔƻĲШŸŰШÅƨůĲǂЮƚƓƓЮШƚĲĲĬũŔŰŊƚШŔŰШũĲŊƨůĲШĦƖŸƓƚЯШ

ƽŸƨũĬШőċƻĲШŉƨƖƣőĲƖШƖĲĬƨĦĲĬШƣőĲШƓƖĲƚĲŰĦĲШŸŉШÅƨůĲǂЮċĦĲƣŸƚĲũũċШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШы?ŔÑŸůċƚŸШ



ΞΥ 
 

ĲƣШċũЮЯШΞΜΝΟбШ ŸƻċĦőĲůШ ŊƖŔĦőĲůŔĦċũШ~ċŰƨċũЯШΞΜΞΞьЮШÂƖŔŸƖШƣŸШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШǰƨůĲƣƚƨũċůШƽőŔƣĲШ

ĦũŸƻĲƖШƓƖŸĬƨĦĲƖƚШƽĲƖĲШƚƣŔũũШũŔůŔƣĲĬШƣŸШċШŉĲƽШĦŸůůŸŰШőĲƖĤŔĦŔĬĲƚШƣŸШĦŸŰƣƖŸũШĤƖŸċĬũĲċŉШƽĲĲĬƚШыÅŸũƚƣŸŰШ

ѼШ ƖĦőŔĲЯШΝΦΦΤьЮШ 

 

ũƚŸШƖĲũĲċƚĲĬШŔŰШƣőĲШůŔĬрΝΦΦΜƚШƽċƚШƣőĲШĬŔǰƨŉĲŰŔĦċŰрĤċƚĲĬШőĲƖĤŔĦŔĬĲШsċŊƨċƖШы~ÂfЯШΞΜΞΞċьЯШƽőŔĦőШ

ťŔũũĲĬШċШƽŔĬĲШċƖƖċǃШŸŉШĤƖŸċĬũĲċŉШƽĲĲĬƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЯШŔŰĦũƨĬŔŰŊШƽĲĲĬƚШƣőċƣШ

ŸƣőĲƖШőĲƖĤŔĦŔĬĲƚШĦŸƨũĬШŰŸƣШĲǭĲĦƣŔƻĲũǃШĦŸŰƣƖŸũЯШƚƨĦőШċƚШ]ċũŔƨůЮċƓċƖŔŰĲШċŰĬШéĲƖŸŰŔĦċШƚƓƓЮШыÅŸũƚƣŸŰШѼШ

ƖĦőŔĲЯШΝΦΦΤьЮШìőŔũĲШƽĲШŔĬĲŰƣŔǯĲĬШƣőĲƚĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШċƚШƚŔŊŰŔǯĦċŰƣШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШ

ƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШƣőĲŔƖШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣŔůĲШċŰĬШƣőĲШƓĲƖĦĲŰƣċŊĲШ

ŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƓƖĲƚĲŰƣШƽċƚШŰŸŰрũŔŰĲċƖЯШċŰĬШƣőĲǃШĬĲĦƖĲċƚĲĬШċƓƓƖŸǂŔůċƣĲũǃШƣőƖĲĲШƣŸШƚĲƻĲŰŉŸũĬШ

ċŉƣĲƖШsċŊƨċƖШƽċƚШƖĲũĲċƚĲĬШŔŰШ ĲƽШüĲċũċŰĬЮШ ƚŔĬĲШŉƖŸůШƣőĲƚĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЯШĬŔǰƨŉĲŰŔĦċŰШŔƚШ

ċũƚŸШƨƚĲĬШƣŸШĦŸŰƣƖŸũШ9ĲƖċƚƣŔƨůЮƚƓЮШċŰĬШÉŔũĲŰĲЮŰŸĦƣŔǰŸƖċЮы ŸƻċĦőĲůШ ŊƖŔĦőĲůŔĦċũШ~ċŰƨċũЯШΞΜΞΞьЯШ

ĤŸƣőШŸŉШƽőŔĦőШƽĲƖĲШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШőċĬШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƽőŔƣĲШ

ĦũŸƻĲƖШƚĲĲĬШũŸƣƚЮШ 

 

ìőŔũĲШőĲƖĤŔĦŔĬĲƚШőċƻĲШƖĲĬƨĦĲĬШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШƚĲĲĬШũŸƣƚШŔŰШ ĲƽШüĲċũċŰĬЯШőĲƖĤŔĦŔĬĲШ

ƖĲƚŔƚƣċŰƣШƽĲĲĬШƚƓĲĦŔĲƚШőċƻĲШŔŰĦƖĲċƚŔŰŊũǃШĤĲĲŰШƖĲƓŸƖƣĲĬЯШƣőĲШůċŢŸƖŔƣǃШŔŰШŉŸƖċŊĲШċŰĬШċƖċĤũĲШĦƖŸƓƚШ

ы]őċŰŔǍċĬĲőШѼШcċƖƖŔŰŊƣŸŰЯШΞΜΞΝьЮШ9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƚƨĦőШċƚШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůеШÂőċũċƖŔƚЮ

ůŔŰŸƖеЮÂŸċЮċŰŰƨċШċŰĬШÉƣĲũũċƖŔċЮůĲĬŔċЯШċũũШŸŉШƽőŔĦőШŸƨƖШƚƣƨĬǃШŔĬĲŰƣŔǯĲĬШċƚШĲŔƣőĲƖШĤĲŔŰŊШċШƚŔŊŰŔǯĦċŰƣШ

ƚƓĲĦŔĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŸƖШĤĲŔŰŊШƣőĲШůŸƚƣШĦŸůůŸŰШƽĲĲĬƚЯШċƖĲШċũƖĲċĬǃШƖĲƓŸƖƣĲĬШ

ċƚШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰƣШŔŰШ ĲƽШüĲċũċŰĬдЮ9őĲŰŸƓŸĬŔƨůЮċũĤƨůЯШƽőŔĦőШƽĲШŔĬĲŰƣŔǯĲĬШċƚШŸŰĲШŸŉШƣőĲШ

ůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШƽċƚШƣőĲШǯƖƚƣШƽĲĲĬШŔŰШ ĲƽШüĲċũċŰĬШƣŸШĤĲШ

ƖĲƓŸƖƣĲĬШċƚШőċƻŔŰŊШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲЯШċŉƣĲƖШ]ƖŸƨƓШΡШƖĲƚŔƚƣċŰƣШĤŔŸƣǃƓĲƚШƽĲƖĲШĬĲƣĲĦƣĲĬШŔŰШċƖċĤũĲШ

ĦƖŸƓƚШŔŰШΝΦΤΦШыÅċőůċŰШĲƣШċũЮЯШΝΦΥΟьЮШfŰШΞΜΜΡШŔƣШƽċƚШŉŸƨŰĬШƣŸШőċƻĲШċũƚŸШĬĲƻĲũŸƓĲĬШƖĲƚŔƚƣċŰĦĲШƣŸШ

]ƖŸƨƓШΠШőĲƖĤŔĦŔĬĲƚШŔŰШċƖċĤũĲШĦƖŸƓƚЯШŔŰĦũƨĬŔŰŊШĦũŸƓǃƖċũŔĬШыcĲċƓЯШΞΜΞΡбШsċůĲƚШĲƣШċũЮЯШΞΜΜΡьЮШfŰШΝΦΦΡЯШ

ÉƣĲũũċƖŔċЮůĲĬŔċЯШƽőŔĦőШƽĲШŔĬĲŰƣŔǯĲĬШċƚШŸŰĲШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШ

ũŸƣƚЯШƽċƚШƖĲƓŸƖƣĲĬШƣŸШőċƻĲШĬĲƻĲũŸƓĲĬШƖĲƚŔƚƣċŰĦĲШƣŸШ]ƖŸƨƓШΞШőĲƖĤŔĦŔĬĲƚШŔŰШĦĲƖĲċũШĦƖŸƓƚШыÉĲĲŉĲũĬƣШĲƣШ

ċũЮЯШΞΜΜΝьЮШfŰШΞΜΝΟЯШÂŸċЮċŰŰƨċЮыƚŔŊŰŔǯĦċŰƣШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚьШ

ƽŔƣőШƖĲƚŔƚƣċŰĦĲШƣŸШ]ƖŸƨƓШΝШőĲƖĤŔĦŔĬĲƚШƽċƚШƖĲƓŸƖƣĲĬЮŔŰШƣƨƖŉШŊƖċƚƚШŔŰШ ĲƽШüĲċũċŰĬШы]őċŰŔǍċĬĲőШѼШ

cċƖƖŔŰŊƣŸŰЯШΞΜΞΝбШ~ŔƣĦőĲũũШѼШcċŰŰċŰЯШΞΜΝΠьЮШfŰƣĲƖŰċƣŔŸŰċũũǃЯШÂŸċЮċŰŰƨċШőċƚШĤĲĲŰШŉŸƨŰĬШƣŸШĤĲШ

ƖĲƚŔƚƣċŰƣШƣŸШŊũǃƓőŸƚċƣĲЯШċũŸŰŊШƽŔƣőШŰĲċƖũǃШŉŸƖƣǃШŸƣőĲƖШƚƓĲĦŔĲƚЯШŔŰĦũƨĬŔŰŊШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШŔƣƚĲũŉШ

ыcĲċƓШѼШ?ƨťĲЯШΞΜΝΥьЮШ~ŸƚƣШƖĲĦĲŰƣũǃЯШŔŰШΞΜΝΦЯШƣőĲШǯƖƚƣШťŰŸƽŰШ ĲƽШüĲċũċŰĬШĦċƚĲШŸŉШőĲƖĤŔĦŔĬĲШ



ΞΦ 
 

ƖĲƚŔƚƣċŰƣШÂőċũċƖŔƚЮůŔŰŸƖШыƚŔŊŰŔǯĦċŰƣШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚьШƽċƚШ

ĬŔƚĦŸƻĲƖĲĬШŸŰШċƖċĤũĲШŉċƖůƚШŔŰШ9ċŰƣĲƖĤƨƖǃШы7ƨĬĬĲŰőċŊĲŰЯШsċůĲƚЯШĲƣШċũЮЯШΞΜΞΝьЮШ9ŸŰƚŔĬĲƖŔŰŊШƣőŔƚШƽċƚШ

ƣőĲШǯƖƚƣШƖĲƓŸƖƣШŸŉШ]ƖŸƨƓШΝШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŉŸƖШƣőŔƚШƚƓĲĦŔĲƚЯШŔƣШĦŸƨũĬШƚŔŊŰċũШċШŉƨƣƨƖĲШƨƓƚƨƖŊĲШŔŰШ

ƣőĲШŰƨůĤĲƖШŸŉШĦċƚĲƚШыcƨũůĲЯШΞΜΞΞьЮШÑőŔƚШƽĲĲĬШŔƚШċũƚŸШĦŸůůŸŰШŸƨƣƚŔĬĲШŸŉШ ĲƽШüĲċũċŰĬЯШċŰĬШ

ƖĲĦĲŰƣũǃШыċũŸŰŊƚŔĬĲШŸƣőĲƖШÂőċũċƖŔƚШƚƓƓЮьШƽċƚШƖĲƓŸƖƣĲĬШċƚШŸŰĲШŸŉШƣőĲШƣŸƓШƣőƖĲĲШůŸƚƣШĦŸůůŸŰШ

ĦŸŰƣċůŔŰċŰƣƚШŔŰШƚĲĲĬШũŸƣƚШŸŉШŉŸƖċŊĲШċŰĬШċƖċĤũĲШĦƖŸƓƚШƣőƖŸƨŊőŸƨƣШƣőĲШ~ĲĬŔƣĲƖƖċŰĲċŰШы9ŸƚƚƨШĲƣШċũЮЯШ

ΞΜΞΜбШ]ĲƖƻŔũũċШĲƣШċũЮЯШΞΜΝΦьЮШ 

 

fŰĦƖĲċƚŔŰŊЮƣƖĲŰĬƚЮċůŸŰŊЮƚŔŊŰŔǯĦċŰƣЮƽĲĲĬЮĦŸŰƣċůŔŰċŰƣƚдЮ§ŉШƣőĲШĲŔŊőƣШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƣőċƣШ

őċĬШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŸƻĲƖШƣŔůĲШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШĤŸƣőШÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚШ

ыҼΞΜӖьШċŰĬШÂŸċЮċŰŰƨċЮыҼΝΦӖьШőċĬШƣőĲШĤŔŊŊĲƚƣШŔŰĦƖĲċƚĲШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЯШŔŰĬŔĦċƣŔŰŊШƣőċƣШƣőĲƚĲШ

ƚƓĲĦŔĲƚШĦŸƨũĬШĤĲĦŸůĲШůŸƖĲШƓƖŸĤũĲůċƣŔĦШŔŰШƣőĲШŉƨƣƨƖĲЮШÑőĲŔƖШƓƖĲƚĲŰĦĲШŔŰĦƖĲċƚĲƚШĦċŰШƓċƖƣŔċũũǃШĤĲШ

ĲǂƓũċŔŰĲĬШĤǃШƣőĲШĲŰĬШŸŉШƣőĲШŸƓƓŸƖƣƨŰŔƚƣШћĦċƣĦőШĦƖŸƓƓŔŰŊќШƚǃƚƣĲůШыŉŸĦƨƚĲĬШŸŰШũŔƻĲƚƣŸĦťШƓƖŸĬƨĦƣŔŸŰьШ

ŔŰШƣőĲШũċƣĲШΝΦΥΜƚЯШĤĲŉŸƖĲШ ĲƽШüĲċũċŰĬќƚШŉŸƖċŊĲШƚĲĲĬШůƨũƣŔƓũŔĦċƣŔŸŰШŔŰĬƨƚƣƖǃШǯŰŔƚőĲĬШƣƖċŰƚŔƣŔŸŰŔŰŊШ

ŔŰƣŸШċŰШċŰŰƨċũШċƖċĤũĲШƚǃƚƣĲůШƽŔƣőШǯƻĲШƣŸШƣĲŰрǃĲċƖШĦƖŸƓШƖŸƣċƣŔŸŰƚШƣőċƣШŔŰĦŸƖƓŸƖċƣĲĬШŉŸƖċŊĲШƚƓĲĦŔĲƚШ

ũŔťĲШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШы7ƨĬĬĲŰőċŊĲŰЯШsċůĲƚЯШĲƣШċũЮЯШΞΜΞΝбШÅŸũƚƣŸŰШĲƣШċũЮЯШΝΦΦΜбШ

ÅŸƽċƖƣőЯШΝΦΦΥьЮШÑőŔƚШƣƖċŰƚŔƣŔŸŰШũĲĬШƣŸШċШƚőŔŉƣШŉƖŸůШƓĲƖĲŰŰŔċũШƽĲĲĬƚЯШŔŰĦũƨĬŔŰŊШƣőŸƚĲШƚŔŊŰŔǯĦċŰƣШ

ƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШũŔťĲШcǃƓŸĦőċĲƖŔƚЮƖċĬŔĦċƣċШċŰĬШÂũċŰƣċŊŸЮũċŰĦĲŸũċƣċЯШƣŸШ

ċŰŰƨċũШƽĲĲĬƚШƣőċƣШċƖĲШĦŸůůŸŰШŔŰШċƖċĤũĲШĦƖŸƓƚЯШƚƨĦőШċƚШÂŸċЮċŰŰƨċШċŰĬШÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚЮШìőŔũĲШ

ƣőĲШůċŢŸƖŔƣǃШŸŉШƣőĲШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШőċĬШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШƽĲƖĲШŰŸƣШ

ċŰŰƨċũƚЯШċũũШŸŉШƣőĲШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШƽĲƖĲШċŰŰƨċũƚШы7ƖĲŔƣƽŔĲƚĲƖШ

ĲƣШċũЮЯШΞΜΝΜрΞΜΞΞьЮШÑőŔƚШŔŰĦũƨĬĲƚШÂŸũǃŊŸŰƨůЮċƻŔĦƨũċƖĲЯШċШƽĲĲĬШƽőŔĦőШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШыΞΜΞΝьШ

ƓƖĲƻŔŸƨƚũǃШŔĬĲŰƣŔǯĲĬШċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ

 ĲƽШüĲċũċŰĬЮШìőŔũĲШċШƣƖċŰƚŔƣŔŸŰШƣŸШƚƓĲĦŔċũŔǍĲĬШċƖċĤũĲШĦƖŸƓШƖŸƣċƣŔŸŰƚШőċƚШĦőċŰŊĲĬШƣőĲШƽĲĲĬШ

ƚƓĲĦƣƖƨůЯШŸŰĲШŸŉШƣőĲШůċŢŸƖШĤĲŰĲǯƣƚШŔƚШƣőċƣШŔƣШċũũŸƽƚШŉŸƖШŉƨƣƨƖĲШƓũċŰŰŔŰŊШƖĲŊċƖĬŔŰŊШƽĲĲĬШĦŸŰƣƖŸũЮШ

]ƖŸƽĲƖƚШƽŔũũШŸŉƣĲŰШƚĲũĲĦƣШċŰШċƖċĤũĲШĦƖŸƓШƣőċƣШĦċŰШƣŸũĲƖċƣĲШőĲƖĤŔĦŔĬĲƚШƨƚĲĬШƣŸШĦŸŰƣƖŸũШƽĲĲĬƚШŔŰШ

ŉŸƖċŊĲШƚĲĲĬШĦƖŸƓƚШƣőċƣШƽŔũũШĤĲШŊƖŸƽŰШũċƣĲƖШŔŰШƣőĲШƖŸƣċƣŔŸŰЮШ ũƚŸЯШŔŰĦƖĲċƚĲĬШĦƖŸƓШƖŸƣċƣŔŸŰШƖĲƚƨũƣƚШŔŰШ

ůŸƖĲШƚŸŔũШĦƨũƣŔƻċƣŔŸŰЯШƽőŔĦőШĲŰĦŸƨƖċŊĲƚШƣőĲШŊĲƖůŔŰċƣŔŸŰШŸŉШƽĲĲĬШƚĲĲĬƚЯШőĲŰĦĲШŊŔƻŔŰŊШůŸƖĲШ

ŸƓƓŸƖƣƨŰŔƣǃШƣŸШĦŸŰƣƖŸũШƣőĲůЮШ 

 

ŰŸƣőĲƖШƖĲċƚŸŰШŉŸƖШĦőċŰŊŔŰŊШƽĲĲĬШƚƓĲĦƣƖƨůƚШĦċŰШĤĲШċƣƣƖŔĤƨƣĲĬШƣŸШċШŊƖĲċƣĲƖШċƻċŔũċĤŔũŔƣǃШŸŉШŔƖƖŔŊċƣŔŸŰШ

ƣőċƣШĤĲŊċŰШŔŰШƣőĲШΝΦΥΜƚШŔŰШ ĲƽШüĲċũċŰĬќƚШůċŢŸƖШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШƖĲŊŔŸŰЯШ9ċŰƣĲƖĤƨƖǃШыcċůƓƣŸŰШĲƣШ



ΟΜ 
 

ċũЮЯШΞΜΝΞьЮШ9ċŰƣĲƖĤƨƖǃШőċƚШƣőĲШůŸƚƣШċůŸƨŰƣШŸŉШŔƖƖŔŊċƣĲĬШũċŰĬШŔŰШ ĲƽШüĲċũċŰĬШыƓƖŔůċƖŔũǃШƨƚĲĬШŉŸƖШ

ƓċƚƣƨƖĲьЯШċŰĬШőċƚШőċĬШƣőƖĲĲŉŸũĬШŔŰĦƖĲċƚĲƚШŔŰШƣőĲШƣŸƣċũШċƖĲċШŸŉШŔƖƖŔŊċƣĲĬШũċŰĬШĤĲƣƽĲĲŰШΝΦΣΡШċŰĬШΝΦΥΡЯШ

ĤĲŉŸƖĲШŰĲċƖũǃШĬŸƨĤũŔŰŊШċŊċŔŰШĤǃШƣőĲШůŔĬрΝΦΦΜƚШыxŔŰĦŸũŰШEŰƻŔƖŸŰůĲŰƣċũЯШΞΜΜΜбШÉƣċƣƚШ üЯШΞΜΞΝьЮШÑőĲШ

ċůŸƨŰƣШŸŉШŔƖƖŔŊċƣĲĬШũċŰĬШŔŰШ9ċŰƣĲƖĤƨƖǃШőċƚШĦŸŰƣŔŰƨĲĬШƣŸШƖċƓŔĬũǃШŔŰĦƖĲċƚĲШƚŔŰĦĲШƣőĲШΝΦΦΜƚШы7ƖŸƽŰЯШ

ΞΜΝΣьЯШċŰĬШŔƣШŔƚШĲƚƣŔůċƣĲĬШƣőċƣШůŸƖĲШƣőċŰШΤΜӖШŸŉШƚĲĲĬШĦƖŸƓƚШċƖĲШŊƖŸƽŰШőĲƖĲШƨƚŔŰŊШŔƖƖŔŊċƣŔŸŰШыÅŸũƚƣŸŰШ

ĲƣШċũЮЯШΞΜΜΣьЮШÉŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШ

ũŔťĲШÂŸċЮċŰŰƨċЮċŰĬШÂőċũċƖŔƚЮůŔŰŸƖЯШƓƖĲŉĲƖШĬċůƓĲƖШĲŰƻŔƖŸŰůĲŰƣƚШċŰĬШĤĲĦċůĲШůŸƖĲШĦŸůƓĲƣŔƣŔƻĲШ

ƨŰĬĲƖШŔŰĦƖĲċƚĲĬШŔƖƖŔŊċƣŔŸŰЮШÂƖŔŸƖШƣŸШŔŰĦƖĲċƚĲĬШŔƖƖŔŊċƣŔŸŰШƨƚĲШŔŰШ9ċŰƣĲƖĤƨƖǃЯШŔƣШƽċƚШĬƖŔĲƖШőĲƖĲШƣőċŰШŔŰШ

ŸƣőĲƖШċƖĲċƚШŔŰШ ĲƽШüĲċũċŰĬШƽőĲƖĲШŉŸƖċŊĲШƚĲĲĬШőċĬШőŔƚƣŸƖŔĦċũũǃШĤĲĲŰШůƨũƣŔƓũŔĲĬШы fì ЯШΞΜΝΞьЯШƚƨĦőШ

ċƚШ7ċŰťƚШÂĲŰŔŰƚƨũċЯШÉŸƨƣőũċŰĬШċŰĬШ~ċŰċƽċƣƨШыÅŸũƚƣŸŰШĲƣШċũЮЯШΞΜΜΣбШÉƣĲƽċƖƣШĲƣШċũЮЯШΞΜΞΞьЮШ ŉƣĲƖШƣőĲШ

ƚĲĲĬШŔŰĬƨƚƣƖǃШĤĲĦċůĲШĦĲŰƣĲƖĲĬШŔŰШ9ċŰƣĲƖĤƨƖǃШŔŰШƣőĲШΝΦΥΜƚЯШƽĲƣũċŰĬШƽĲĲĬƚШƣőċƣШƽĲƖĲШŸŰĦĲШ

ƓƖĲƻċũĲŰƣШŔŰШƣőĲШċŉŸƖĲůĲŰƣŔŸŰĲĬШċƖĲċƚШƽŸƨũĬШőċƻĲШĤĲĲŰШŸƨƣĦŸůƓĲƣĲĬШŔŰШĬƖŔĲƖШĲŰƻŔƖŸŰůĲŰƣƚЮШÑőŔƚШ

ŔŰĦũƨĬĲĬШcŸũĦƨƚЮũċŰċƣƨƚШыĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚьЯШċШƚŔŊŰŔǯĦċŰƣШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШƓƖĲŉĲƖƚШůŸŔƚƣШĦŸŰĬŔƣŔŸŰƚШы?ŔÑŸůċƚŸШĲƣШċũЮЯШΞΜΝΟьЮШ 

 

ũƣőŸƨŊőШƣőĲƖĲШƽĲƖĲШĲŔŊőƣШƚŔŊŰŔǯĦċŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƣőċƣШƚőŸƽĲĬШċŰШ

ŔŰĦƖĲċƚŔŰŊШƣƖĲŰĬШŔŰШƚĲĲĬШũŸƣƚЯШŰŸШŔŰĦƖĲċƚŔŰŊШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШċƚШƚŔŊŰŔǯĦċŰƣШŔŰШ

ƽőŔƣĲШĦũŸƻĲƖЮШÑőŔƚШĦċŰШƓċƖƣŔċũũǃШĤĲШĲǂƓũċŔŰĲĬШĤǃШƣőĲШŉĲƽĲƖШĬĲŊƖĲĲƚШŸŉШŉƖĲĲĬŸůШƨƚĲĬШŔŰШuĲŰĬċũũШƖċŰťШ

ĦŸƖƖĲũċƣŔŸŰШƣĲƚƣƚШŉŸƖШƣőĲШƽőŔƣĲШĦũŸƻĲƖШċŰċũǃƚŔƚЮШÖŰŉŸƖƣƨŰċƣĲũǃЯШƣőĲƖĲШƽĲƖĲШŉĲƽĲƖШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШ

ƚƣƨĬŔĲƚШƓƨĤũŔƚőĲĬШŸŰШƚĲĲĬШũŸƣƚШŸŉШƽőŔƣĲШĦũŸƻĲƖШƽőĲŰШĦŸůƓċƖĲĬШƣŸШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШƖĲƚƨũƣŔŰŊШŔŰШ

ċĤŸƨƣШŸŰĲрƣőŔƖĬШŉĲƽĲƖШǃĲċƖƚќШƽŸƖƣőШŸŉШċƻċŔũċĤũĲШƚƣƨĬǃШĬċƣċЮШEƻĲŰШƣőŸƨŊőШŔƣШƽċƚШŰŸƣШŔĬĲŰƣŔǯĲĬШċƚШ

ƚŔŊŰŔǯĦċŰƣШŔŰШŸƨƖШƚƣƨĬǃЯШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШŔƚШċШƽĲĲĬШŸŉШƓċƖƣŔĦƨũċƖШĦŸŰĦĲƖŰШŔŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШ

ŉŸƖċŊĲШċŰĬШċƖċĤũĲШĦƖŸƓƚШы?ĲŸШĲƣШċũЮЯШΝΦΦΟбШsЮШÉЮШÅŸƽċƖƣőШĲƣШċũЮЯШΝΦΦΡьЮШ§ƨƖШƚƣƨĬǃШŉŸƨŰĬШƣőċƣШ

9őĲŰŸƓŸĬŔƨůЮċũĤƨůШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŔŰШΞΜΝΦЯШƽőĲƖĲШ

ŔƣШƽċƚШƓƖĲƚĲŰƣШŔŰШΣΝЮΦӖШŸŉШƚĲĲĬШũŸƣƚЮШ9ŸůƓċƖĲĬШƣŸШŸƣőĲƖШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƽőŔƣĲШĦũŸƻĲƖЯШŔƣШċũƚŸШ

őċĬШƣőĲШũċƖŊĲƚƣШŔŰĦƖĲċƚĲШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬШŔŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШŔƣШƽċƚШƓƖĲƚĲŰƣШ

ыҼΝΠӖьЮШ ƚŔĬĲШŉƖŸůШċũƖĲċĬǃШĤĲŔŰŊШťŰŸƽŰШƣŸШĤĲШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰƣШŔŰШ ĲƽШüĲċũċŰĬЯШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШ

ыΞΜΞΝьШŔĬĲŰƣŔǯĲĬШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШ

ċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШŉƖŸůШŸƻĲƖШΝЯΠΜΜШĦƖŸƓШƚƓĲĦŔĲƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЮШÉŔůŔũċƖũǃЯШfťĲĬċШĲƣШ

ċũЮШыΞΜΞΞьШŔĬĲŰƣŔǯĲĬШŔƣШċƚШŸŰĲШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚШŔŰШŔůƓŸƖƣĲĬШċƖċĤũĲШƚĲĲĬШũŸƣƚШ

ĲŰƣĲƖŔŰŊШsċƓċŰЯШċŰĬШÉŔŰŊőШĲƣШċũЮШыΞΜΝΜьШŰŸƣĲĬШŔƣШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШŔůƓŸƖƣĲĬШƖĲĬШ

ĦũŸƻĲƖШыÑƖŔŉŸũŔƨůЮƓƖċƣĲŰƚĲьШƚĲĲĬШũŸƣƚШĲŰƣĲƖŔŰŊШfŰĬŔċЮШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůќƚЮĦŸůůŸŰċũŔƣǃШŔŰШŉŸƖċŊĲШ



ΟΝ 
 

ƚĲĲĬШũŸƣƚШĦċŰШƓċƖƣŔċũũǃШĤĲШĲǂƓũċŔŰĲĬШĤǃШŔƣƚШċĤŔũŔƣǃШƣŸШċĬċƓƣШƣŸШċШƽŔĬĲШċƖƖċǃШŸŉШĲŰƻŔƖŸŰůĲŰƣċũШ

ĦŸŰĬŔƣŔŸŰƚШыìŔũũŔċůƚЯШΝΦΣΟбШÅŸůċŰШĲƣШċũЮЯШΞΜΜΜьЮШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШƣĲŰĬƚШƣŸШŊĲƖůŔŰċƣĲШċŰĬШ

ĲůĲƖŊĲШũċƣĲƖШƣőċŰШƣőĲШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШĦƖŸƓЯШƣőƨƚШċƻŸŔĬŔŰŊШƓŸƚƣрĲůĲƖŊĲŰĦĲШőĲƖĤŔĦŔĬĲШ

ċƓƓũŔĦċƣŔŸŰƚЯШċƣШƽőŔĦőШƓŸŔŰƣШŔƣШĦċŰШƚĲƣШƚĲĲĬШŉƖŸůШƚůċũũШũċƣĲШĲůĲƖŊĲĬШƓũċŰƣƚШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШ

ΞΜΞΝьЮШ 

 

ÑƖŔŉŸũŔƨůЮŊũŸůĲƖċƣƨůШőċĬШƣőĲШƚĲĦŸŰĬШũċƖŊĲƚƣШŔŰĦƖĲċƚĲШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬШŔŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШ

ƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŔƣШƽċƚШƓƖĲƚĲŰƣШŔŰШыҼΝΟӖьЮШ[ŸƖШƽőŔƣĲШĦũŸƻĲƖШĦƖŸƓƚЯШŸƣőĲƖШÑƖŔŉŸũŔƨůЮƚƓƓЮШċƖĲШŸŉƣĲŰШ

ƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƣőĲŔƖШƚĲĲĬШũŸƣƚШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮШÑőŔƚШŔƚШ

ũċƖŊĲũǃШĬƨĲШƣŸШƣőĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШċŰĬШĦƖŸƓШĤĲŔŰŊШŔŰШƣőĲШƚċůĲШŊĲŰƨƚЯШƽőŔĦőШůĲċŰƚШƣőċƣШ

ĦőĲůŔĦċũШĦŸŰƣƖŸũШŸƓƣŔŸŰƚШċƖĲШũŔůŔƣĲĬЯШƚŔŰĦĲШůŸƚƣШőĲƖĤŔĦŔĬĲƚШƽŸƨũĬШċũƚŸШĬĲƚƣƖŸǃШƣőĲШĦƖŸƓЮШ ŰШ

ĲǂĦĲƓƣŔŸŰШƣŸШƣőŔƚШŔƚШƣőĲШőĲƖĤŔĦŔĬĲШǰƨůĲƣƚƨũċůЯШƽőŔĦőШŔƚШƚƨĦĦĲƚƚŉƨũШŔŰШĦŸŰƣƖŸũũŔŰŊШĦĲƖƣċŔŰШÑƖŔŉŸũŔƨůЮ

ƚƓƓЮШŔŰШƽőŔƣĲШĦũŸƻĲƖбШőŸƽĲƻĲƖЯШŔƣШŔƚШŔŰĲǭĲĦƣŔƻĲШŔŰШĦŸŰƣƖŸũũŔŰŊШÑƖŔŉŸũŔƨůЮŊũŸůĲƖċƣƨůЮыuĲũũǃЯШΞΜΞΞьЮШ

ĬĬŔƣŔŸŰċũũǃЯШƣőĲШƚŔůŔũċƖŔƣǃШŔŰШƚőċƓĲШċŰĬШƚŔǍĲШŸŉШÑƖŔŉŸũŔƨůЮŊũŸůĲƖċƣƨůШƚĲĲĬƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬƚШ

ůċťĲƚШƚĲƓċƖċƣŔŸŰШŸŉШƣőĲШƣƽŸШĬŔǭŔĦƨũƣШĬƨƖŔŰŊШĦũĲċŰŔŰŊШыsċůĲƚШĲƣШċũЮЯШΞΜΝΞьЮШÑőŔƚШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШ

ŔƚШċũƚŸШċŰШċŰŰƨċũЯШċŰĬШőċƚШũŔťĲũǃШĤĲĦŸůĲШůŸƖĲШĦŸůůŸŰШċƚШ9ċŰƣĲƖĤƨƖǃШƣƖċŰƚŔƣŔŸŰĲĬШŔŰƣŸШċŰШċŰŰƨċũШ

ċƖċĤũĲШƚǃƚƣĲůЮШШ 

 

~ŸƚƣЮĦŸůůŸŰЮƽĲĲĬƚдЮfŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШ7ƖŸůƨƚЮőŸƖĬĲċĦĲƨƚЮƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЯШċŰĬШŔƣШƽċƚШŸŰĲШŸŉШƣőĲШƣŸƓШǯƻĲШůŸƚƣШĦŸůůŸŰШƽĲĲĬƚШŉŸƖШ

ĲċĦőШŔŰĬŔƻŔĬƨċũШƚċůƓũŔŰŊШǃĲċƖЮШÑőŔƚШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔƚШċŰШċŰŰƨċũШŊƖċƚƚШċŰĬШŔƚШĦŸůůŸŰШŔŰШċШ

ƻċƖŔĲƣǃШŸŉШŉŸƖċŊĲШĦƖŸƓƚШы?ċƚƣŊőĲŔĤШѼШÂŸŸũĲЯШΞΜΝΜьЮШ7ĲĦċƨƚĲШŸŉШƣőĲШĬċůċŊĲШƣŸШ7ƖŸůƨƚЮőŸƖĬĲċĦĲƨƚШ

ƚĲĲĬШƽőŔĦőШŸĦĦƨƖƚШċƚШċШƖĲƚƨũƣШŸŉШƣőƖĲƚőŔŰŊЯШŔƣШŔƚШŸŰĲШŸŉШƣőĲШůŸƚƣШĬŔǭŔĦƨũƣШĦŸŰƣċůŔŰċŰƣƚШƣŸШƖĲůŸƻĲШ

ŉƖŸůШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШыÉċǂĤǃЯШΝΦΠΝьЮШìőĲŰШƣőƖĲƚőŔŰŊШƖĲůŸƻĲƚШƣőĲШċƽŰƚШŸƖШƽŔŰŊƚЯШ7ƖŸůƨƚЮ

őŸƖĬĲċĦĲƨƚШƚĲĲĬƚШċƖĲШċũůŸƚƣШŔŰĬŔƚƣŔŰŊƨŔƚőċĤũĲШŉƖŸůШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШŔŰШĤŸƣőШƚőċƓĲШċŰĬШ

ƚŔǍĲЯШċŰĬШċƖĲШƣőĲƖĲŉŸƖĲШĲǂƣƖĲůĲũǃШĬŔǭŔĦƨũƣШƣŸШƖĲůŸƻĲШĬƨƖŔŰŊШĦũĲċŰŔŰŊШыÅŸũƚƣŸŰШĲƣШċũЮЯШΝΦΥΡбШÉċǂĤǃЯШ

ΝΦΠΝьЮШ ũƚŸЯШƚŔŰĦĲШƣőŔƚШĦŸŰƣċůŔŰċŰƣШŔƚШċШŊƖċƚƚШƚƓĲĦŔĲƚЯШŸƓƣŔŸŰƚШŉŸƖШĦŸŰƣƖŸũШĤǃШőĲƖĤŔĦŔĬĲƚШŔŰШƓĲƖĲŰŰŔċũШ

ƖǃĲŊƖċƚƚШƚĲĲĬШĦƖŸƓƚШċƖĲШũŔůŔƣĲĬЮШ7ƖŸůƨƚЮőŸƖĬĲċĦĲƨƚШŔƚШċũƚŸШƓƖĲƻċũĲŰƣШŔŰШċƖċĤũĲШĦƖŸƓƚШы?ċƚƣŊőĲŔĤШѼШ

ÂŸŸũĲЯШΞΜΝΜьЯШċŰĬШŔƚШŰŸƣŸƖŔŸƨƚũǃШĬŔǭŔĦƨũƣШƣŸШĦŸŰƣƖŸũШŔŰШƽőĲċƣШċŰĬШĤċƖũĲǃШы~ŔĦőċĲũШĲƣШċũЮЯШΞΜΝΜбШÅŸũƚƣŸŰШ

ĲƣШċũЮЯШΞΜΜΟьЮШ ƚШŔƣШĤĲĦċůĲШůŸƖĲШĦŸůůŸŰШƣŸШƖŸƣċƣĲШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƽŔƣőШċƖċĤũĲШĦƖŸƓƚШŔŰШ

9ċŰƣĲƖĤƨƖǃЯШƣőŔƚШƽĲĲĬШƽŸƨũĬШőċƻĲШĤƨŔũƣШƨƓШƚĲĲĬШĤċŰťƚШĬƨƖŔŰŊШƣőĲШƖŸƣċƣŔŸŰШыuĲũũǃЯШΞΜΞΞбШÅŸũƚƣŸŰШĲƣШ

ċũЮЯШΞΜΜΟьЮШcŔƚƣŸƖŔĦċũũǃЯШċŰШĲǭĲĦƣŔƻĲШĦŸŰƣƖŸũШůĲċƚƨƖĲШŉŸƖШ7ƖŸůƨƚЮőŸƖĬĲċĦĲƨƚШċŰĬШŸƣőĲƖШƽĲĲĬƚШŸŉШ



ΟΞ 
 

ŊƖċƚƚШƚĲĲĬШĦƖŸƓƚШŔŰƻŸũƻĲĬШĤƨƖŰŔŰŊШƚƣƨĤĤũĲШċŉƣĲƖШƣőĲШőċƖƻĲƚƣШы?ċƚƣŊőĲŔĤШѼШÂŸŸũĲЯШΞΜΝΜьЮШcŸƽĲƻĲƖЯШ

ĤĲĦċƨƚĲШŸŉШĲŰƻŔƖŸŰůĲŰƣċũШĦŸŰĦĲƖŰƚШŸƻĲƖШƓƖĲƚĦƖŔĤĲĬШĤƨƖŰƚЯШŔƣШŔƚШŰŸƽШůŸƖĲШĦŸůůŸŰШƣŸШĲŔƣőĲƖШŊƖċǍĲШ

ŸƖШĤċũĲШƚƣƨĤĤũĲЯШƽőŔĦőШƨŰũŔťĲШĤƨƖŰŔŰŊЯШőċƚШŰŸШŔůƓċĦƣШŸŰШƽĲĲĬШƚĲĲĬƚШŸŰШƣőĲШƚŸŔũШƚƨƖŉċĦĲЮ 

 

fŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШƽĲШŔĬĲŰƣŔǯĲĬШÅƨůĲǂЮċĦĲƣŸƚĲũũċШċƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШŉŸƖШċũũШǃĲċƖƚШĦŸůĤŔŰĲĬЯШċŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШŔƣШƽċƚШŸŰĲШŸŉШƣőĲШƣŸƓШǯƻĲШůŸƚƣШ

ĦŸůůŸŰШƽĲĲĬƚЮШ ƚŔĬĲШŉƖŸůШĤĲŔŰŊШŸŰĲШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШĤŸƣőШĦƖŸƓƚЯШŔƣШ

ƽċƚШċũƚŸШŔĬĲŰƣŔǯĲĬШċƚШċШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШĤŸƣőШĦƖŸƓƚЯШƽŔƣőШ

ƓƖĲƚĲŰĦĲШũĲƻĲũƚШĬƖŸƓƓŔŰŊШĤĲũŸƽШΞӖШĤǃШΞΜΝΦЮШÑőŔƚШŔƚШƽŸƖƣőШŰŸƣŔŰŊЯШĤĲĦċƨƚĲШƽőŔũĲШÅƨůĲǂЮċĦĲƣŸƚĲũũċШ

ƽċƚШƻĲƖǃШĦŸůůŸŰШŔŰШĤŸƣőШĦƖŸƓƚЯШƣőŔƚШĬŸĲƚШŰŸƣШƓƖĲĦũƨĬĲШƣőĲШƽĲĲĬШŉƖŸůШƚƣĲċĬŔũǃШĬĲĦƖĲċƚŔŰŊШŸƻĲƖШ

ƣŔůĲЮШfŰШŉċĦƣЯШÅƨůĲǂЮċĦĲƣŸƚĲũũċШőċĬШƣőĲШũċƖŊĲƚƣШĬĲĦũŔŰĲШŔŰШĤŸƣőШĦƖŸƓƚШŸŉШċŰǃШŸŉШƣőĲШƚŔŊŰŔǯĦċŰƣШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЯШĤċƚĲĬШŸŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШƓƖĲƚĲŰƣЮШ7ĲĦċƨƚĲШŸŉШƣőŔƚЯШ

ċĬĬŔƣŔŸŰċũШƖĲĦĲŰƣШƚċůƓũŔŰŊШǃĲċƖƚШƽŸƨũĬШĤĲШƨƚĲŉƨũШƣŸШĬĲƣĲƖůŔŰĲШŔŉШƣőŔƚШƣƖĲŰĬШĦŸŰƣŔŰƨĲƚШċŉƣĲƖШΞΜΝΦЮШ 

 

fůƓċĦƣЮŸŉЮƚĲĲĬЮĦĲƖƣŔǯĦċƣŔŸŰЮċŰĬЮƓŸũŔĦǃЮŸŰЮƽĲĲĬЮƚĲĲĬЮĦŸŰƣċůŔŰċƣŔŸŰдЮŉƣĲƖШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШ

ŸŉШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШŔŰШΝΦΞΦЯШ ĲƽШüĲċũċŰĬШŉċƖůĲƖƚШĦŸƨũĬШĤĲШċƚƚƨƖĲĬШƣőċƣШŉŸƖċŊĲШƚĲĲĬШũŸƣƚШůĲƣШƚƣƖŔĦƣШ

ŊĲŰĲƣŔĦШċŰĬШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƚƣċŰĬċƖĬƚШыcċůƓƣŸŰЯШΝΦΦΝбШsЮШÉЮШÅŸƽċƖƣőШĲƣШċũЮЯШΝΦΦΡьЮШfŰШŸƖĬĲƖШƣŸШůĲĲƣШ

ĦĲƖƣŔǯĦċƣŔŸŰШƚƣċŰĬċƖĬƚЯШŊƖŸƽĲƖƚШőċĬШƣŸШĦŸůƓũǃШƽŔƣőШǯĲũĬШőŔƚƣŸƖǃШċŰĬШŔƚŸũċƣŔŸŰШĬŔƚƣċŰĦĲШ

ƖĲƕƨŔƖĲůĲŰƣƚЮШ[ŔĲũĬШőŔƚƣŸƖǃШƖĲƕƨŔƖĲůĲŰƣƚШůĲċŰƣШƣőċƣШůŔŰŔůƨůШƣŔůĲШŔŰƣĲƖƻċũƚШĤĲƣƽĲĲŰШĦƨũƣŔƻċƣŔŸŰШ

őċĬШƣŸШĤĲШŸĤƚĲƖƻĲĬШƽőĲŰШŊƖŸƽŔŰŊШĬŔǭĲƖĲŰƣШƚƓĲĦŔĲƚШыŸƖШĦƨũƣŔƻċƖƚШŸŉШƣőĲШƚċůĲШƚƓĲĦŔĲƚьШŔŰШƣőĲШƚċůĲШ

ǯĲũĬШыEċĬĲŰЯШΝΦΤΦьЮШfƚŸũċƣŔŸŰШĬŔƚƣċŰĦĲШƖĲƕƨŔƖĲůĲŰƣƚШƚƣċƣĲĬШƣőċƣШĦƖŸƚƚШƓŸũũŔŰċƣŔŰŊШƚƓĲĦŔĲƚШůƨƚƣШĤĲШ

ŊƖŸƽŰШċƓċƖƣШċƣШċШƚĲƣШůŔŰŔůƨůШĬŔƚƣċŰĦĲШŉƖŸůШŸŰĲШċŰŸƣőĲƖШыEċĬĲŰЯШΝΦΤΦьЮШÑőĲƚĲШĦĲƖƣŔǯĦċƣŔŸŰШ

ƖĲƕƨŔƖĲůĲŰƣƚШũĲĬШƣŸШƓƖŸĬƨĦĲƖƚШƣċťŔŰŊШůŸƖĲШĦċƖĲШƽőĲŰШŊƖŸƽŔŰŊШŉŸƖċŊĲШĦƖŸƓƚЯШƚƨĦőШċƚШfƣċũŔċŰШƖǃĲŊƖċƚƚШ

ыxŸũŔƨůЮůƨũƣŔǰŸƖƨůьШċŰĬШƖĲĬШĦũŸƻĲƖЯШŔŰШƣőĲШƚċůĲШŉċƖůШċƚШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖЮШ

ũƣőŸƨŊőШƽĲШĲǂĦũƨĬĲĬШĦƖŸƓШƚĲĲĬШƚƓĲĦŔĲƚШċƚШĦŸŰƣċůŔŰċŰƣƚШŉƖŸůШŸƨƖШċŰċũǃƚŔƚЯШŔƣШŔƚШƽŸƖƣőШŰŸƣŔŰŊШƣőċƣШ

ƓƖŔŸƖШƣŸШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШfƣċũŔċŰШƖǃĲŊƖċƚƚШƽċƚШƓƖĲƚĲŰƣШŔŰШċƓƓƖŸǂŔůċƣĲũǃШΠΠШƣŸШΤΠӖШŸŉШƓĲƖĲŰŰŔċũШ

ƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШċŰĬШƖĲĬШĦũŸƻĲƖШƽċƚШƓƖĲƚĲŰƣШŔŰШċƓƓƖŸǂŔůċƣĲũǃШΡΞШƣŸШΣΥӖШŸŉШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШ

ы9ŸĦťċǃŰĲЯШΝΦΝΞċЯШΝΦΝΞĦбШ[ŸǃЯШΝΦΞΠЯШΝΦΞΣьЮШcŸƽĲƻĲƖЯШŔŰШΞΜΝΦЯШfƣċũŔċŰШƖǃĲŊƖċƚƚШƽċƚШŰŸƣШƖĲƓŸƖƣĲĬШŔŰШ

ċŰǃШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШċŰĬШƖĲĬШĦũŸƻĲƖШƽċƚШƓƖĲƚĲŰƣШŔŰШũĲƚƚШƣőċŰШΤӖШŸŉШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШ

ũŸƣƚЮШ 
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9ƨƚĦƨƣċЮƚƓЮШŔƚШċШĤƖŸċĬũĲċŉШĦŸŰƣċůŔŰċŰƣШƽőŔĦőШƽĲШŔĬĲŰƣŔǯĲĬШċƚШċШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШ

ĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШċŉƣĲƖШĬĲĦũŔŰŔŰŊШŉƖŸůШċƓƓƖŸǂŔůċƣĲũǃШΝΡӖШŸŉШ

ƚĲĲĬШũŸƣƚШƓƖŔŸƖШƣŸШƣőĲШΝΦΟΜƚШƣŸШΜӖШŉƖŸůШƣőĲШΝΦΥΜƚШŸŰƽċƖĬƚЮШƚŔĬĲШŉƖŸůШőĲƖĤŔĦŔĬĲШƨƚĲЯШƣőŔƚШĬĲĦƖĲċƚĲШ

ĦċŰШċũƚŸШĤĲШĲǂƓũċŔŰĲĬШĤǃШ ĲƽШüĲċũċŰĬќƚШŔŰĬƨƚƣƖǃрũĲĬШƓŸũŔĦǃШĦőċŰŊĲƚШŔŰШƣőĲШΝΦΥΜƚЮШ ũŸŰŊШƽŔƣőШ

ƣőŔƖƣĲĲŰШŸƣőĲƖШƚƓĲĦŔĲƚЯШŔƣШƽċƚШĬƨĤĤĲĬШċŰШћƨŰĬĲƚŔƖċĤũĲШƽĲĲĬќШĤǃШƽőċƣШŔƚШŰŸƽШƣőĲШ ĲƽШüĲċũċŰĬШ]ƖċŔŰШ

ѼШÉĲĲĬШÑƖċĬĲШ ƚƚŸĦŔċƣŔŸŰШыòŸƨŰŊЯШΝΦΥΠьЮШfŉШċŰШƨŰĬĲƚŔƖċĤũĲШƽĲĲĬШƽċƚШĬĲƣĲĦƣĲĬШŔŰШċШƚĲĲĬШũŸƣЯШŔƣШƽŸƨũĬШ

ƚƨĤƚƣċŰƣŔċũũǃШũŸƽĲƖШŔƣƚШƚĲũũŔŰŊШƓƖŔĦĲЯШċŰĬШƣőĲƖĲŉŸƖĲШŉċƖůĲƖƚШƓƖŔŸƖŔƣŔǍĲĬШĦŸŰƣƖŸũШŸŉШƣőĲƚĲШƚƓĲĦŔĲƚЮШ

ĬĬŔƣŔŸŰċũũǃЯШƣőĲƖĲШƽċƚШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШ ĲƽШüĲċũċŰĬрĤƖĲĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШ

ƚƣċƖƣŔŰŊШŔŰШƣőĲШΝΦΟΜƚЯШƽŔƣőШƣőĲШĦƖĲċƣŔŸŰШŸŉШĦƨũƣŔƻċƖƚШƚƨĦőШċƚШcƨŔċШы9ċƖċĬƨƚШĲƣШċũЮЯШΝΦΦΡьЮШÑőĲШƚƨĦĦĲƚƚШ

ŸŉШ ĲƽШüĲċũċŰĬќƚШĤƖĲĲĬŔŰŊШƓƖŸŊƖċůШƖĲĬƨĦĲĬШƣőĲШŰĲĲĬШŉŸƖШŔůƓŸƖƣŔŰŊШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŉƖŸůШ

ċĤƖŸċĬЯШċŰĬШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШĦŸŰƣċŔŰŔŰŊШ9ƨƚĦƨƣċШƚƓЮЯШċŰĬШŸƣőĲƖШŔŰƣĲƖŰċƣŔŸŰċũũǃШ

ĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚЯШũŔťĲũǃШĬĲĦƖĲċƚĲĬЮШÑőŔƚШŔƚШƣŸШĤĲШĲǂƓĲĦƣĲĬЯШƚŔŰĦĲШőŔƚƣŸƖŔĦċũũǃШƣőĲШƽĲĲĬШ

ƚƓĲĦŔĲƚШĦŸůůŸŰũǃШŉŸƨŰĬШŔŰШƣőĲШƓċƚƣƨƖĲƚШŸŉШ ĲƽШüĲċũċŰĬќƚШůċŢŸƖШƣƖċĬŔŰŊШƓċƖƣŰĲƖƚШыĲЮŊЮШEŰŊũċŰĬьШ

ƽŸƨũĬШĤĲШƚŔůŔũċƖШƣŸШƣőŸƚĲШŉŸƨŰĬШŔŰШ ĲƽШüĲċũċŰĬШы ũũĲŰЯШΝΦΡΡьЮШ 

 

fůƓċĦƣЮŸŉЮƚĲĲĬЮĦũĲċŰŔŰŊЮƣĲĦőŰŸũŸŊǃЮŸŰЮƽĲĲĬЮƚĲĲĬЮĦŸŰƣċůŔŰċƣŔŸŰЮШÉĲĲĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊǃШ

őċƚШőċĬШċШůċŢŸƖШŔůƓċĦƣШŸŰШƖĲĬƨĦŔŰŊШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШċŰĬШƣőĲШůċĦőŔŰĲƖǃШƨƚĲĬШƓƖŔŸƖШƣŸШƚĲĲĬШ

ĦĲƖƣŔǯĦċƣŔŸŰШыċŔƖШƚĦƖĲĲŰШĦũĲċŰĲƖƚШċŰĬШƚƓŔƖċũШƚĲƓċƖċƣŸƖьЯШċƚШƽĲũũШċƚШƣőŸƚĲШĬĲƻĲũŸƓĲĬШũċƣĲƖШыŔŰĬĲŰƣШ

ĦǃũŔŰĬĲƖƚШċŰĬШŊƖċƻŔƣǃШƣċĤũĲШƚĲƓċƖċƣŸƖƚьЯШċƖĲШƚƣŔũũШƖĲŊƨũċƖũǃШƨƚĲĬШƣŸĬċǃШы~Ħ?ŸŰċũĬШѼШ9ŸƓĲũċŰĬЯШΞΜΝΞьЮШ

ÑőĲШĬŔǭŔĦƨũƣǃШŔŰШƚĲƓċƖċƣŔŰŊШƣőĲШĦƖŸƓШƚĲĲĬШċŰĬШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШƣőĲШĦũĲċŰŔŰŊШƓƖŸĦĲƚƚШŔƚШũċƖŊĲũǃШ

ĬĲƓĲŰĬĲŰƣШŸŰШƣőĲШƚŔůŔũċƖŔƣǃШŔŰШƚőċƓĲЯШƚŔǍĲШċŰĬШƣĲǂƣƨƖĲШŸŉШƣőĲШƚĲĲĬƚЮШ[ŸƖШĲǂċůƓũĲЯШƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШ

ƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШƚƨĦőШċƚШcŸũĦƨƚЮũċŰċƣƨƚШċŰĬШ

ÅƨůĲǂЮċĦĲƣŸƚĲũũċЯШƽőŔĦőШċƖĲШĬŔǭĲƖĲŰƣШŔŰШƚőċƓĲШċŰĬШƚŔǍĲШƣŸШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШыsċůĲƚШĲƣШċũЮЯШ

ΞΜΝΞьЯШċƖĲШĲċƚǃШƣŸШĦũĲċŰШŸƨƣШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШыcċƖƣũĲǃЯШΝΦΣΦьЮШÑőĲШƚċůĲШŔƚШƣƖƨĲШŉŸƖШ

9ĲƖċƚƣŔƨůШƚƓЮШыƚŔŊŰŔǯĦċŰƣШƚƓĲĦŔĲƚШƽŔƣőШċШĬĲĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƽőŔƣĲШĦũŸƻĲƖьШŔŰШƽőŔƣĲШĦũŸƻĲƖШ

ƚĲĲĬШũŸƣƚШыcċƖƣũĲǃЯШΝΦΣΦьЮШ9ŸŰƻĲƖƚĲũǃЯШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШƚĲĲĬЮŔƚШċШƚŔůŔũċƖШƚőċƓĲШċŰĬШƚŔǍĲШƣŸШ

ƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬЯШƽőŔĦőШůċťĲƚШŔƣШĬŔǭŔĦƨũƣШƣŸШĦũĲċŰШŸƨƣШŸŉШƣőĲƚĲШƚĲĲĬШũŸƣƚШыcċƖƣũĲǃЯШΝΦΣΦьЮШ 

 

cŔŊőĲƖЮƓƖĲƻċũĲŰĦĲЮŸŉЮŊƖċƚƚЮƽĲĲĬƚЮŔŰЮƚĲĲĬЮũŸƣƚдШ§ƻĲƖċũũЯШƣőĲШůĲċŰШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŊƖċƚƚĲƚШƽċƚШċƓƓƖŸǂŔůċƣĲũǃШŉŸƨƖШƣŔůĲƚШũċƖŊĲƖШŔŰШƚĲĲĬШũŸƣƚШŸŉШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШ

ƣőċŰШƽőŔƣĲШĦũŸƻĲƖЮШ ƚШƽċƚШƓƖĲƻŔŸƨƚũǃШĬŔƚĦƨƚƚĲĬШƖĲŊċƖĬŔŰŊШÑƖŔŉŸũŔƨůЮƚƓƓЮЯШƣőŔƚШĬŔǭĲƖĲŰĦĲШŔŰШƻċũƨĲƚШ

ĤĲƣƽĲĲŰШƚƣƨĬǃШĦƖŸƓƚШŔƚШƣŸШĤĲШĲǂƓĲĦƣĲĬШƚŔŰĦĲШŔƣШŔƚШőċƖĬĲƖШƣŸШĦũĲċŰШŸƖШƨƚĲШĦőĲůŔĦċũШĦŸŰƣƖŸũƚШƽőĲŰШċШ



ΟΠ 
 

ŊƖċƚƚШĦŸŰƣċůŔŰċŰƣШŔƚШƓƖĲƚĲŰƣШŔŰШċШŊƖċƚƚШĦƖŸƓЯШĲƚƓĲĦŔċũũǃШƚŔŰĦĲШŰŸŰрƚĲũĲĦƣŔƻĲШőĲƖĤŔĦŔĬĲƚШĦċŰШĤĲШ

ĬċůċŊŔŰŊШƣŸШċШƽŔĬĲШċƖƖċǃШŸŉШŊĲŰĲƖċШƽŔƣőŔŰШƣőĲШƚċůĲШŉċůŔũǃЮШfŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЯШƣőĲШ

ƓĲƖĦĲŰƣċŊĲШŸŉШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШŊƖċƚƚĲƚШĬĲĦƖĲċƚĲĬШΞЮΡШƣŔůĲƚШŉƖŸůШƣőĲШΝΦΦΜƚШƣŸШΞΜΝΦЮШÑőŔƚШĬĲĦũŔŰĲШ

ĦċŰШƓċƖƣŔċũũǃШĤĲШĲǂƓũċŔŰĲĬШĤǃШƣőĲШŔŰĦƖĲċƚĲĬШƨƚĲШŸŉШĲƣőŸŉƨůĲƚċƣĲЯШċŰШőĲƖĤŔĦŔĬĲШƽőŔĦőШĦŸŰƣƖŸũƚШċШ

ƽŔĬĲШƖċŰŊĲШŸŉШŊƖċƚƚШƽĲĲĬƚШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЮШfƣШĬĲĦƖĲċƚĲĬШŔŰШƓƖŔĦĲШŔŰШ ĲƽШüĲċũċŰĬШŔŰШƣőĲШũċƣĲШ

ΝΦΦΜƚШƽőĲŰШŊĲŰĲƖŔĦШƻĲƖƚŔŸŰƚШĤĲĦŸůĲШċƻċŔũċĤũĲШы~ÂfЯШΞΜΞΞċьЯШůċťŔŰŊШŔƣШůŸƖĲШĲĦŸŰŸůŔĦċũШŉŸƖШƨƚĲШŔŰШ

ŊƖċƚƚШƚĲĲĬШĦƖŸƓƚЮШ 

 

9ŸŰĦũƨƚŔŸŰШ 

ÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШыΞΜΞΝьШŉŸƨŰĬШƣőċƣШŉŸƖċŊĲШĦƖŸƓƚШőċĬШƣőĲШũċƖŊĲƚƣШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШ

ũŸƣƚШƽőĲŰШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШĦƖŸƓШƚĲĲĬШƣǃƓĲƚЯШƚƨĦőШċƚШƻĲŊĲƣċĤũĲШċŰĬШċƖċĤũĲШĦƖŸƓШƚƓĲĦŔĲƚЮШ

ĬĬŔƣŔŸŰċũũǃЯШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШċƖĲШƣƽŸШŸŉШƣőĲШůŸƚƣШƽŔĬĲũǃШƨƣŔũŔǍĲĬШŉŸƖċŊĲШƚƓĲĦŔĲƚШ

ŔŰШƓċƚƣƨƖĲШƚǃƚƣĲůƚШċƖŸƨŰĬШƣőĲШƽŸƖũĬЯШċŰĬШċƚШƚƨĦőЯШƖĲũċƣĲĬШƚƣƨĬŔĲƚШŔĬĲŰƣŔŉǃŔŰŊШƽĲĲĬШƣƖĲŰĬƚШƽŔƣőŔŰШ

ƣőĲůШƚőŸƨũĬШĤĲШƓƖŔŸƖŔƣŔǍĲĬЮШÑċťŔŰŊШċũũШŸŉШƣőŔƚШŔŰƣŸШċĦĦŸƨŰƣЯШŔƣШŔƚШƚƨƖƓƖŔƚŔŰŊШƣőċƣШŸƨƖШƚƣƨĬǃШƽċƚШƣőĲШǯƖƚƣШ

ƣŸШĲǂċůŔŰĲШũŸŰŊрƣĲƖůШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШƣƖĲŰĬƚШƽŔƣőŔŰШƣőĲƚĲШĦƖŸƓƚЮШcŸƽĲƻĲƖЯШƣőŔƚШŔƚШ

ƚŸůĲƽőċƣШƣŸШĤĲШĲǂƓĲĦƣĲĬЯШĦŸŰƚŔĬĲƖŔŰŊШƣőċƣШƓċƚƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƚƣƨĬŔĲƚШƣőċƣШũŸŸťĲĬШċƣШĲƻĲŰШŸŰĲШŸƖШ

ƣƽŸШǃĲċƖƚШŸŉШĬċƣċШƽĲƖĲШƖċƖĲЯШċŰĬШƣőċƣШĦƨƖƖĲŰƣШĬċƣċШőĲũĬШĤǃШƚĲĲĬШĦŸůƓċŰŔĲƚШŸƖШƕƨċũŔƣǃШċƚƚƨƖċŰĦĲШ

ũċĤŸƖċƣŸƖŔĲƚШċƖĲШĦŸůůĲƖĦŔċũũǃШƚĲŰƚŔƣŔƻĲШċŰĬШƓƖŔůċƖŔũǃШƨŰċƻċŔũċĤũĲШƣŸШƖĲƚĲċƖĦőĲƖƚЮШ[ƨƖƣőĲƖůŸƖĲЯШŔƣШŔƚШ

ĬŔǭŔĦƨũƣШƣŸШůċťĲШĦŸůƓċƖŔƚŸŰƚШŸŉШőŔƚƣŸƖŔĦċũШĬċƣċШĦŸũũĲĦƣĲĬШŸƻĲƖШƻċƖŔŸƨƚШĬĲĦċĬĲƚЯШċƚШŔƣШĦŸƨũĬШĤĲШ

ċƚƚƨůĲĬШƣőċƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƚċůƓũŔŰŊШƓƖŸƣŸĦŸũƚШőċƻĲШĦőċŰŊĲĬШŸƻĲƖШƣŔůĲЮШcŸƽĲƻĲƖЯШŸƨƖШċŰċũǃƚŔƚШ

ŉŸĦƨƚĲĬШŸŰШĦĲƖƣŔǯĲĬШƚĲĲĬШũŸƣƚШƣőċƣШƽĲƖĲШƚċůƓũĲĬШċŰĬШƣĲƚƣĲĬШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШƖƨũĲƚШŸŉШfÉÑ ЯШŸŉШ

ƽőŔĦőШ ĲƽШüĲċũċŰĬШőċƚШĤĲĲŰШċШůĲůĤĲƖШƚŔŰĦĲШƣőĲШΝΦΞΜƚЮШ§ƣőĲƖШƣőċŰШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШůċǂŔůƨůШ

ƚĲĲĬШũŸƣШƚŔǍĲШŉŸƖШŊƖċƚƚШĦƖŸƓƚЯШƣőĲШůĲƣőŸĬƚШŉŸƖШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƣĲƚƣŔŰŊШŸŉШŉŸƖċŊĲШƚƓĲĦŔĲƚШőċƻĲШ

ĦőċŰŊĲĬШũŔƣƣũĲШƚŔŰĦĲШfÉÑ ќƚШŔŰĦĲƓƣŔŸŰЮШìőŔũĲШƚƣƨĬǃШĬċƣċШĦŸũũĲĦƣĲĬШƓƖŔŸƖШƣŸШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШ

ƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШĬŔĬШŰŸƣШŉŸũũŸƽШfÉÑ ШƖƨũĲƚЯШƣőĲǃШĲůƓũŸǃĲĬШƚŔůŔũċƖШƣĲĦőŰŔƕƨĲƚШƣőċƣШƽĲƖĲШċũƖĲċĬǃШŔŰШ

ƓũċĦĲШċƣШƣőĲШŰċƣŔŸŰċũШƚĲĲĬШƣĲƚƣŔŰŊШũċĤŸƖċƣŸƖǃШƣőċƣШĤĲŊċŰШƓƖŸƻŔĬŔŰŊШ ĲƽШüĲċũċŰĬШŊƖŸƽĲƖƚШƽŔƣőШ

ċŰċũǃƣŔĦċũШƓƨƖŔƣǃШƖĲƚƨũƣƚШŔŰШΝΦΜΦЮШÑőĲƖĲŉŸƖĲЯШƖĲĦĲŰƣШċŰĬШőŔƚƣŸƖŔĦċũШƖĲƚƨũƣƚШċƖĲШĦŸůƓċƖċĤũĲШŉŸƖШ

ċŰċũǃƚŔƚЯШƣċťŔŰŊШŔŰƣŸШċĦĦŸƨŰƣШƣőĲШċŉŸƖĲůĲŰƣŔŸŰĲĬШŉċĦƣŸƖƚЮ 

Ш 

ũƣőŸƨŊőШƽĲШŔĬĲŰƣŔǯĲĬШƚĲƻĲƖċũШċŰŰƨċũШƽĲĲĬШƚƓĲĦŔĲƚШƣőċƣШĦŸƨũĬШĤĲĦŸůĲШůŸƖĲШƓƖŸĤũĲůċƣŔĦШŔŰШƣőĲШ

ŉƨƣƨƖĲШĤĲĦċƨƚĲШƣőĲǃШƚőŸƽĲĬШċŰШŔŰĦƖĲċƚŔŰŊШƓƖĲƚĲŰĦĲШƣƖĲŰĬШŔŰШƚĲĲĬШũŸƣƚШŸƖШƽĲƖĲШŔĬĲŰƣŔǯĲĬШċƚШƣőĲШ



ΟΡ 
 

ůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚЯШŸƻĲƖċũũШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШŉŸƖċŊĲШƚĲĲĬШũŸƣƚШőċƚШ

ĬĲĦƖĲċƚĲĬШĤĲƣƽĲĲŰШċƓƓƖŸǂŔůċƣĲũǃШƣőƖĲĲШċŰĬШƚŔǂŉŸũĬШƚŔŰĦĲШƣőĲШĲċƖũǃШƓċƖƣШŸŉШƣőĲШΞΜƣőШĦĲŰƣƨƖǃЮШÑőŔƚШ

ŔŰĬŔĦċƣĲƚШƣőċƣШőĲƖĤŔĦŔĬĲШċƻċŔũċĤŔũŔƣǃЯШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШċŰĬШŔůƓƖŸƻĲĬШĦƖŸƓШůċŰċŊĲůĲŰƣШőċƻĲШĤĲĲŰШ

ĲǭĲĦƣŔƻĲШŉŸƖШƽĲĲĬШĦŸŰƣƖŸũЮШcŸƽĲƻĲƖЯШƽőŔũĲШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШőċƚШ

ĬĲĦƖĲċƚĲĬЯШƨŰũĲƚƚШĦŸŰƣƖŸũШůĲċƚƨƖĲƚШċƖĲШůċŔŰƣċŔŰĲĬЯШĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚШĦċŰШƕƨŔĦťũǃШŔŰĦƖĲċƚĲЮШ

ĬĬŔƣŔŸŰċũũǃЯШƽĲĲĬШƚĲĲĬƚШƚƣŔũũШƖĲůċŔŰШċШĦŸŰĦĲƖŰШŊŔƻĲŰШƣőĲШƖŔƚĲШŔŰШƖĲƓŸƖƣƚШŸŉШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰƣШ

ƽĲĲĬƚЯШċШƖĲĬƨĦƣŔŸŰШŔŰШőĲƖĤŔĦŔĬĲШċƻċŔũċĤŔũŔƣǃШŉƖŸůШċШũċĦťШŸŉШŰĲƽШĦőĲůŔƚƣƖǃЯШĬĲĦƖĲċƚĲƚШŔŰШőĲƖĤŔĦŔĬĲШ

ƨƚĲШċůŔĬƚƣШƖĲŊƨũċƣŸƖǃШĤċŰƚЯШċŰĬШƣőĲШƖŔƚťШŸŉШŔŰƣƖŸĬƨĦŔŰŊШŰŸŰрŰċƣŔƻĲШƚƓĲĦŔĲƚШыcƨũůĲЯШΞΜΜΡЯШΞΜΞΞбШ

uƨĬƚťШѼШÉƣƖĲŔĤŔŊЯШΞΜΜΟбШÅŸƽċƖƣőЯШΝΦΦΥьЮШ ŰШċũƣĲƖŰċƣŔƻĲШċƓƓƖŸċĦőШƣŸШċĬĬƖĲƚƚШƽĲĲĬШƚĲĲĬШ

ĦŸŰƣċůŔŰċƣŔŸŰШƽŸƨũĬШĤĲШƣŸШŔŰĦŸƖƓŸƖċƣĲШƖĲĦĲŰƣШƚĲĲĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊǃШŔŰƣŸШŉŸƖċŊĲШƚĲĲĬШ

ƓƖŸĬƨĦƣŔŸŰЮШ[ŸƖШĲǂċůƓũĲЯШƚĲĲĬШĦŸũŸƖШƚŸƖƣĲƖƚШċƖĲШċŰШĲǭĲĦƣŔƻĲШĦŸůůĲƖĦŔċũШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊǃШ

ĦŸůůŸŰũǃШƨƚĲĬШŔŰШőŔŊőрƻċũƨĲШƻĲŊĲƣċĤũĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰЯШĤƨƣШőċƻĲШŰŸƣШĤĲĲŰШĦŸŰƚŔĬĲƖĲĬШ

ĲĦŸŰŸůŔĦċũũǃШƓƖċĦƣŔĦċũШŉŸƖШŉŸƖċŊĲШƚĲĲĬƚШĤĲĦċƨƚĲШŸŉШƣőĲŔƖШƖĲũċƣŔƻĲũǃШũŸƽШůċƖťĲƣШƻċũƨĲШƓĲƖШťŔũŸŊƖċůШ

ыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮШcŸƽĲƻĲƖЯШƖĲĦĲŰƣШŔůƓƖŸƻĲůĲŰƣƚШċŰĬШĦŸƚƣШƖĲĬƨĦƣŔŸŰƚШƣŸШĦŸũŸƖШƚŸƖƣĲƖƚШőċƻĲШ

ůċĬĲШƣőĲŔƖШƨƚĲШůŸƖĲШŉĲċƚŔĤũĲШŉŸƖШĦũĲċŰŔŰŊШŸƣőĲƖШƖĲũċƣŔƻĲũǃШũŸƽĲƖШůċƖťĲƣШƻċũƨĲШĦƖŸƓШƚĲĲĬƚЯШƚƨĦőШċƚШ

ĦĲƖĲċũƚШыÂĲċƖƚŸŰЯШΞΜΝΜьЮШ 

 

7ĲĦċƨƚĲШŸŉШ ĲƽШüĲċũċŰĬќƚШũŸŰŊШőŔƚƣŸƖǃШŸŉШŉŸƖċŊĲШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰЯШũċƖŊĲШŰƨůĤĲƖШŸŉШŔŰƣĲƖŰċƣŔŸŰċũШ

ƣƖċĬŔŰŊШƓċƖƣŰĲƖƚЯШċŰĬШŔƣƚШƖŸũĲШċƚШċШƓƖŔůċƖǃШƚĲĲĬШƓƖŸĬƨĦĲƖШŸŉШĦŸůůŸŰШŉŸƖċŊĲШĦƖŸƓƚЯШŸƨƖШƚƣƨĬǃШŔƚШŔŰШċШ

ƨŰŔƕƨĲШƓŸƚŔƣŔŸŰШƣŸШŔĬĲŰƣŔŉǃШƽĲĲĬШƣƖĲŰĬƚШŸĦĦƨƖƖŔŰŊШŊũŸĤċũũǃШƣőƖŸƨŊőŸƨƣШƣőĲШŉŸƖċŊĲШƚĲĲĬШŔŰĬƨƚƣƖǃЮШ

cŸƽĲƻĲƖЯШƽĲШƽĲƖĲШŸŰũǃШċĤũĲШƣŸШŔĬĲŰƣŔŉǃШƣƖĲŰĬƚШĤċƚĲĬШŸŰШƣőĲШċĤƚĲŰĦĲоƓƖĲƚĲŰĦĲШŸŉШċШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚЯШƚŔŰĦĲШƓƖĲƻŔŸƨƚШƚƣƨĬŔĲƚШĬŔĬШŰŸƣШƖĲƓŸƖƣШƣőĲШŰƨůĤĲƖШŸŉШƽĲĲĬШƚĲĲĬƚЮШÑőŔƚШƣǃƓĲШŸŉШŔŰŉŸƖůċƣŔŸŰШ

ƽŸƨũĬШĤĲШƨƚĲŉƨũШŉŸƖШŉƨƣƨƖĲШƚƣƨĬŔĲƚШŔŰƻĲƚƣŔŊċƣŔŰŊШƓƖŸƓċŊƨũĲШƓƖĲƚƚƨƖĲЮШ9ŸŰƚŔĬĲƖŔŰŊШƣőĲШũċĦťШŸŉШőŔƚƣŸƖŔĦШ

ŸƖШĦƨƖƖĲŰƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШĬċƣċЯШƽĲШĤĲũŔĲƻĲШƣőĲƖĲШŔƚШċШŰĲĲĬШŉŸƖШƣőĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШůċŔŰƣĲŰċŰĦĲШ

ŸŉШċШŰċƣŔŸŰċũШыŸƖШůƨũƣŔрŰċƣŔŸŰċũьШƚĲĲĬШũŸƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШĬċƣċĤċƚĲЮШÑőŔƚШĦŸƨũĬШĤĲШůċŰċŊĲĬШĤǃШ

ŔŰĬŔƻŔĬƨċũШĦŸƨŰƣƖǃќƚШfÉÑ ШċĦĦƖĲĬŔƣĲĬШƚĲĲĬШƣĲƚƣŔŰŊШũċĤŸƖċƣŸƖŔĲƚЯШƽőŸШĦŸƨũĬШĬŔŊŔƣŔǍĲШƣőĲШŔŰŉŸƖůċƣŔŸŰШ

ŉƖŸůШƚĲĲĬШũŸƣШċŰċũǃƚŔƚШĦĲƖƣŔǯĦċƣĲƚШċũƖĲċĬǃШĤĲŔŰŊШƓƖŸƻŔĬĲĬШƣŸШƚĲĲĬШĦŸůƓċŰŔĲƚЮШ 

 

ƨƣőŸƖШ9ŸŰƣƖŔĤƨƣŔŸŰƚ 

9ŸŰĦĲƓƣƨċũŔǍċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰ 
?ċƣċШĦƨƖċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
[ŸƖůċũШċŰċũǃƚŔƚаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 



ΟΣ 
 

[ƨŰĬŔŰŊШċĦƕƨŔƚŔƣŔŸŰаШsŸőŰШ]ЮШcċůƓƣŸŰЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰ 
fŰƻĲƚƣŔŊċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰ 
~ĲƣőŸĬŸũŸŊǃаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰ 
ÂƖŸŢĲĦƣШ ĬůŔŰŔƚƣƖċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ÉŸŉƣƽċƖĲаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ÉƨƓĲƖƻŔƚŔŸŰаШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰ 
éŔƚƨċũŔǍċƣŔŸŰƚаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШÂőŔũŔƓШEЮШcƨũůĲ 
ìƖŔƣŔŰŊШтШŸƖŔŊŔŰċũШĬƖċŉƣаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ìƖŔƣŔŰŊШтШƖĲƻŔĲƽШѼШĲĬŔƣŔŰŊаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ~ЮШÂőŔũŔƓШ
ÅŸũƚƣŸŰЯШ ũċŰШéЮШÉƣĲƽċƖƣ 
 

 

 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ΟΤ 
 

9őċƓƣĲƖШΟаШìĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШ
ĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬ 

 
ÑőŔƚШĦőċƓƣĲƖШŔƚШƓƖĲƚĲŰƣĲĬШċƚШŔƣШċƓƓĲċƖĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƓĲĲƖрƖĲƻŔĲƽĲĬШůċŰƨƚĦƖŔƓƣаШÅƨĤĲŰƚƣĲŔŰЯШsЮШ
~ЮЯШcƨũůĲЯШÂЮШEЮЯШ7ƨĬĬĲŰőċŊĲŰЯШ9ЮШEЮЯШÅŸũƚƣŸŰЯШ~ЮШÂЮЯШѼШcċůƓƣŸŰЯШsЮШ]ЮШыΞΜΞΝьЮШìĲĲĬШƚĲĲĬШ
ĦŸŰƣċůŔŰċƣŔŸŰШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬЮШÂx§ÉЮ§ŰĲЯШΝΣыΥьЯШĲΜΞΡΣΣΞΟЮ 
 
 

ĤƚƣƖċĦƣ 
 
fŰƣĲƖŰċƣŔŸŰċũШƚĲĲĬШƣƖċĬŔŰŊШƓƖŸƻŔĬĲƚШċШƚŔŊŰŔǯĦċŰƣШƓċƣőƽċǃШŉŸƖШƨŰƽċŰƣĲĬШƓũċŰƣШƚƓĲĦŔĲƚЯШċŰĬШůċŰǃШ
ŊũŸĤċũũǃШĲƚƣċĤũŔƚőĲĬШƽĲĲĬƚШŸƖŔŊŔŰċƣĲĬШċƚШĦŸŰƣċůŔŰċŰƣƚШŔŰШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚЮШ~ċŰċŊĲůĲŰƣШŸŉШ
ƣőĲƚĲШƣƖċĬĲШƚǃƚƣĲůƚШőĲũƓƚШůŔŰŔůŔǍĲШċŊƖŔĦƨũƣƨƖċũШũŸƚƚĲƚЯШůċŔŰƣċŔŰШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШƚƣċŰĬċƖĬƚЯШċŰĬШ
ŔƚШċŰШŔůƓŸƖƣċŰƣШůĲċŰƚШŸŉШƓƖĲƻĲŰƣŔŰŊШŉƨƣƨƖĲШĤŔŸũŸŊŔĦċũШŔŰĦƨƖƚŔŸŰƚЮШÖƚŔŰŊШċШŰċƣŔŸŰċũШĤŸƖĬĲƖШŔŰƚƓĲĦƣŔŸŰШ
ĬċƣċĤċƚĲЯШƽĲШĲǂċůŔŰĲĬШƣőĲШŔĬĲŰƣŔƣǃЯШŉƖĲƕƨĲŰĦǃЯШċŰĬШŸƖŔŊŔŰШŸŉШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШƽŔƣőŔŰШƚĲĲĬШũŸƣƚШ
ĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬШĤĲƣƽĲĲŰШΞΜΝΠтΞΜΝΥЮШ§ƨƖШċŰċũǃƚŔƚШĲǂċůŔŰĲĬШΠΝЯΣΝΜШƚĲĲĬШũŸƣƚШċĦƖŸƚƚШΝЯΠΞΜШ
ĦƖŸƓШƚĲĲĬШƚƓĲĦŔĲƚШŉƖŸůШŸƻĲƖШΦΜШĦŸƨŰƣƖŔĲƚЮШ§ƻĲƖċũũЯШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШƽċƚШƖċƖĲЯШŸĦĦƨƖƖŔŰŊШŔŰШ
ΝЮΦӖШŸŉШċũũШŔůƓŸƖƣƚЮШ ůŸŰŊШƣőĲШĬŔǭĲƖĲŰƣШĦƖŸƓШƣǃƓĲƚЯШŉŸƖċŊĲШĦƖŸƓƚШőċĬШƣőĲШőŔŊőĲƚƣШƓĲƖĦĲŰƣċŊĲШŸŉШ
ĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШыΝΞЮΣӖьШċŰĬШċƖċĤũĲШĦƖŸƓƚШőċĬШƣőĲШũŸƽĲƚƣШыΜЮΡӖьЮШ9ƖŸƓШƚĲĲĬƚШŸŉШ~ĲĬŔĦċŊŸШ
ƚƓЮШыΞΤЮΟӖьШċŰĬШÑƖŔŉŸũŔƨůШƚƓЮШыΝΦЮΥӖьШőċĬШƣőĲШŸƻĲƖċũũШőŔŊőĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚЮШ9ƖŸƓШƚĲĲĬƚШŸŉШ
9ċƓƚŔĦƨůШƚƓЮЯШÂőċƚĲŸũƨƚШƚƓЮЯШċŰĬШÉŸũċŰƨůШƚƓЮШőċĬШƣőĲШũŸƽĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШыΜЮΜӖьЮШ§ƨƣШŸŉШ
ΝΦΝШŊĲŰĲƖċШƖĲĦŸƖĬĲĬШċƚШĦŸŰƣċůŔŰċŰƣƚЯШ9őĲŰŸƓŸĬŔƨůШƚƓЮШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰЮШÅĲŊƨũċƣĲĬШ
ƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƽĲƖĲШƣőĲШƖċƖĲƚƣШĦŸŰƣċůŔŰċŰƣШƣǃƓĲЯШŸŰũǃШŸĦĦƨƖƖŔŰŊШŔŰШΜЮΜΣӖШŸŉШċũũШƚĲĲĬШũŸƣƚЮШ§ŉШƣőĲШ
ƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚЯШÉŸƖŊőƨůЮőċũĲƓĲŰƚĲШƽċƚШƖĲƓŸƖƣĲĬШƣőĲШůŸƚƣШċŰĬШƽċƚШŸŰũǃШŉŸƨŰĬШŔŰШƻĲŊĲƣċĤũĲШ
ƚĲĲĬШũŸƣƚЮШxċƖŊĲƖШƽĲŔŊőƣĲĬШƚĲĲĬШũŸƣƚШƽĲƖĲШƚŔŊŰŔǯĦċŰƣũǃШůŸƖĲШĦŸŰƣċůŔŰċƣĲĬШċŰĬШůŸƖĲШũŔťĲũǃШƣŸШ
ĦŸŰƣċŔŰШċШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШƣőċŰШƚůċũũĲƖШƚĲĲĬШũŸƣƚЮШÑőĲƚĲШǯŰĬŔŰŊƚШƚƨƓƓŸƖƣШfÉÑ ШƖƨũĲƚШŸŰШ
ůċǂŔůƨůШƚĲĲĬШũŸƣШƽĲŔŊőƣƚЮШÑőĲШŸƻĲƖċũũШũŸƽШƖċƣĲƚШŸŉШĦŸŰƣċůŔŰċƣŔŸŰШƽŔƣőŔŰШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШ
ĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬШƚƨŊŊĲƚƣШŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚШċƖĲШĲǭĲĦƣŔƻĲШŔŰШůŔŰŔůŔƚŔŰŊШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚЮШ
9ŸŰƚŔĬĲƖŔŰŊШ ĲƽШüĲċũċŰĬШƣƖċĬĲƚШĦƖŸƓШƚĲĲĬШƽŔƣőШċũůŸƚƣШőċũŉШŸŉШƣőĲШƽŸƖũĬќƚШĦŸƨŰƣƖŔĲƚЯШŔŰƚƓĲĦƣƚШĲƻĲƖǃШ
ŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣЯШŔůƓŸƖƣƚШŸƻĲƖШċШƣőŸƨƚċŰĬШĦƖŸƓШƚƓĲĦŔĲƚЯШċŰĬШƨƣŔũŔƚĲƚШċШƽŸƖťŔŰŊШƚċůƓũĲШƚŔǍĲШǯƻĲШ
ƣŔůĲƚШũċƖŊĲƖШƣőċŰШfÉÑ ШƖƨũĲƚШƖĲƕƨŔƖĲЯШŸƨƖШƚƣƨĬǃШƓƖŸƻŔĬĲƚШċШƨŰŔƕƨĲШŸƻĲƖƻŔĲƽШŸŰШĦŸŰƣċůŔŰċƣŔŸŰШƽŔƣőŔŰШ
ƣőĲШƚĲĲĬШŉŸƖШƚŸƽŔŰŊШƚǃƚƣĲůЮ 
 

 

 

 

 



ΟΥ 
 

fŰƣƖŸĬƨĦƣŔŸŰ 

ÉĲĲĬШŉŸƖШƚŸƽŔŰŊШƚőŔƓůĲŰƣƚШыőĲƖĲċŉƣĲƖШƖĲŉĲƖƖĲĬШƣŸШċƚШċШƚĲĲĬШũŸƣьШƓƖŸƻŔĬĲШċШůċŢŸƖШƓċƣőƽċǃШŉŸƖШƽĲĲĬШ

ƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚШċĦƖŸƚƚШƣőĲШŊũŸĤĲШы]ĲƖƻŔũũċШĲƣШċũЮЯШΞΜΝΦбШcƨũůĲЯШΞΜΜΡбШcƨũůĲЯШΞΜΞΜбШìŔũƚŸŰШĲƣШċũЮЯШ

ΞΜΝΣьЮШ ĦĦŔĬĲŰƣċũШŔŰƣƖŸĬƨĦƣŔŸŰƚШŸŉШŰŸŰрŰċƣŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚШƣőċƣШőċƻĲШĲŰƣĲƖĲĬШƣőƖŸƨŊőШƣőŔƚШƓċƣőƽċǃШ

ċƖĲШċŰШŸŰŊŸŔŰŊШĦŸŰĦĲƖŰШƣőƖŸƨŊőŸƨƣШƣőĲШƽŸƖũĬШы9ŸƚƚƨШĲƣШċũЮЯШΞΜΞΜбШxĲőċŰШĲƣШċũЮЯШΞΜΝΟьЯШĲƚƓĲĦŔċũũǃШ

ĦŸŰƚŔĬĲƖŔŰŊШƣőċƣШĦƖŸƓШǃŔĲũĬШũŸƚƚĲƚШŸŉШċƓƓƖŸǂŔůċƣĲũǃШŸŰĲрƣőŔƖĬШċƖĲШĦŸůůŸŰШŔŉШƽĲĲĬШůċŰċŊĲůĲŰƣШŔƚШ

ŔŰĲǭĲĦƣŔƻĲШы§ĲƖťĲШѼШ?ĲőŰĲЯШΞΜΜΠьЮШ~ċŰǃШŸŉШƣőĲШċŊƖŔĦƨũƣƨƖċũШƽĲĲĬƚШƣőċƣШċƖĲШŰŸƽШŰċƣƨƖċũŔƚĲĬШŊũŸĤċũũǃШ

ċƖĲШĤĲũŔĲƻĲĬШƣŸШőċƻĲШŸƖŔŊŔŰċũũǃШĲŰƣĲƖĲĬШċƚШĦŸŰƣċůŔŰċŰƣƚШŔŰШƚĲĲĬШũŸƣƚШы9ƨƣőĤĲƖƣЯШΞΜΝΟбШ~ċĦťШѼШ

xŸŰƚĬċũĲЯШΞΜΜΝьЮШ ĲƽШüĲċũċŰĬШŔƚШŰŸШĲǂĦĲƓƣŔŸŰЯШƽŔƣőШċШůċŢŸƖŔƣǃШŸŉШƣőĲШċŊƖŔĦƨũƣƨƖċũШƽĲĲĬƚШċƖƖŔƻŔŰŊШƣőŔƚШ

ƽċǃШы ũũċŰЯШΝΦΠΜбШÂċŰĲƣƣċШѼШ~ŔƣĦőĲũũЯШΝΦΦΝьЮШ ĲƽШüĲċũċŰĬШŔƚШŔŰƣĲŊƖċũШŔŰШƣőĲШŔŰƣĲƖŰċƣŔŸŰċũШƣƖċĬĲШŸŉШ

ċŊƖŔĦƨũƣƨƖċũШƚĲĲĬƚЯШƓƖŸƻŔĬŔŰŊШċĬĬŔƣŔŸŰċũШŊƖŸƽŔŰŊШƚĲċƚŸŰƚШŉŸƖШƓƖŸĬƨĦĲƖƚШŔŰШƣőĲШ ŸƖƣőĲƖŰШcĲůŔƚƓőĲƖĲШ

ĬƨƖŔŰŊШƣőĲŔƖШƽŔŰƣĲƖШůŸŰƣőƚЯШċŰĬШƚƨƓƓũǃŔŰŊШΟΜШƣŸШΡΜӖШŸŉШƣőĲШƽŸƖũĬќƚШƖċĬŔƚőЯШĦċƖƖŸƣШċŰĬШƽőŔƣĲШĦũŸƻĲƖШ

ƚĲĲĬШыcċůƓƣŸŰШĲƣШċũЮЯШΞΜΝΞбШxċŰĲШĲƣШċũЮЯШΞΜΝΥбШ~ĦuċǃЯШΞΜΜΥбШÂǃťĲШĲƣШċũЮЯШΞΜΜΠьЮШ ĲƽШüĲċũċŰĬќƚШƚĲĲĬШ

ŔŰĬƨƚƣƖǃШƚƨĦĦĲƚƚШŔƚШĬĲƓĲŰĬĲŰƣШŸŰШŔƣƚШċĤŔũŔƣǃШƣŸШŔůƓŸƖƣШƚĲĲĬШũŸƣƚШŉƖŸůШċĦƖŸƚƚШƣőĲШŊũŸĤĲШŉŸƖШƚĲĲĬШ

ůƨũƣŔƓũŔĦċƣŔŸŰШċŰĬШƖĲрĲǂƓŸƖƣШыxċŰĲШĲƣШċũЮЯШΞΜΝΥьЮШìőŔũĲШĲĦŸŰŸůŔĦċũũǃШĤĲŰĲǯĦŔċũШƣŸШũŸĦċũШŔŰĬƨƚƣƖǃЯШ

ŔŰĦƖĲċƚĲƚШŔŰШƣőĲШŰƨůĤĲƖШŸŉШŔůƓŸƖƣĲĬШĦƖŸƓШƚƓĲĦŔĲƚЯШƣƖċĬŔŰŊШƓċƖƣŰĲƖƚШċŰĬШƣƖċĬĲШƻŸũƨůĲШƓƖŸƻŔĬĲШůŸƖĲШ

ƓċƣőƽċǃƚШŉŸƖШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШŰŸŰрŰċƣŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚЯШƣőĲƖĲĤǃШƖċŔƚŔŰŊШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШ

ŔŰƣƖŸĬƨĦŔŰŊШŰĲƽШƽĲĲĬШƚƓĲĦŔĲƚШƣőċƣШƣőƖĲċƣĲŰШĦƖŸƓШƓƖŸĬƨĦƣŔŸŰШċŰĬШƖċŔƚĲШůċŰċŊĲůĲŰƣШĦŸƚƣƚШы~ċƣŸƚШ

ĲƣШċũЮЯШΞΜΝΦбШìŔũũŔċůƚШѼШìĲƚƣЯШΞΜΜΜьЮШ~ċŰċŊĲůĲŰƣШŸŉШƣőŔƚШƓċƣőƽċǃШŔƚШċШƚŔŊŰŔǯĦċŰƣШůĲċŰƚШŸŉШƖĲĬƨĦŔŰŊШ

ŉƨƣƨƖĲШƓũċŰƣШŔŰƻċƚŔŸŰƚШыcƨũůĲЯШΞΜΜΦьЮШ 

 

 ĲƽШüĲċũċŰĬќƚШ~ŔŰŔƚƣƖǃШŉŸƖШÂƖŔůċƖǃШfŰĬƨƚƣƖŔĲƚШы~ÂfьШŔƚШƣőĲШŊŸƻĲƖŰůĲŰƣċũШċŊĲŰĦǃШĦőċƖŊĲĬШƽŔƣőШ

ůċŰċŊĲůĲŰƣШŸŉШĤŔŸƚĲĦƨƖŔƣǃШƖŔƚťƚШċƚШƣőĲǃШƖĲũċƣĲШƣŸШŔůƓŸƖƣċƣŔŸŰШŸŉШŊŸŸĬƚЮШÉĲĲĬШũŸƣƚШċƖĲШċШƓċƖƣŔĦƨũċƖШ

ĦŸŰĦĲƖŰШĤĲĦċƨƚĲШŸŉШƣőĲШƓŸƣĲŰƣŔċũШƓĲƚƣƚШыĲЮŊЮШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚьШċŰĬШƓċƣőŸŊĲŰƚШƣőĲǃШůċǃШ

őċƖĤŸƖЮШ ũũШƚĲĲĬШũŸƣƚШċƖĲШŸǭŔĦŔċũũǃШŔŰƚƓĲĦƣĲĬШŉŸƖШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚЯШŔŰĦũƨĬŔŰŊШ

ƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚЮШEƻĲŰШŔŉШŸŰũǃШŸŰĲШƚĲĲĬШŸŉШċШƖĲŊƨũċƣĲĬШƚƓĲĦŔĲƚШŔƚШĬĲƣĲĦƣĲĬШŔŰШċШƚĲĲĬШũŸƣШ

ƚċůƓũĲШĬƨƖŔŰŊШŔŰƚƓĲĦƣŔŸŰЯШƣőĲШĲŰƣŔƖĲШƚĲĲĬШũŸƣШůƨƚƣШĤĲШĲŔƣőĲƖШƖĲрĦũĲċŰĲĬЯШĬĲƚƣƖŸǃĲĬШŸƖШƖĲƚőŔƓƓĲĬШ

ĤċĦťШƣŸШƣőĲШĲǂƓŸƖƣĲƖШы~ÂfЯШΞΜΞΝьЮШ~ÂfШƖĲĦŸƖĬƚШċũũШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШŉŸƨŰĬШƽŔƣőŔŰШŔŰƚƓĲĦƣĲĬШƚĲĲĬШ

ũŸƣƚШŔŰШƣőĲŔƖШÄƨċŰ9ċƖŊŸШ?ċƣċĤċƚĲШы~ÂfЯШΞΜΞΜьЮШ ƓċƖƣШŉƖŸůШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚЯШ

ĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШċƖĲШŸŉƣĲŰШŸŰũǃШŔĬĲŰƣŔǯĲĬШƣŸШƣőĲШŊĲŰƨƚШũĲƻĲũШĬƨƖŔŰŊШ~ÂfШŔŰƚƓĲĦƣŔŸŰƚШы~ÂfЯШΞΜΞΜьЯШ

ƓċƖƣŔĦƨũċƖũǃШƽőĲŰШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШƽŔƣőŔŰШƣőĲШƚċůĲШŊĲŰƨƚШċƖĲШĬŔǭŔĦƨũƣШƣŸШĬŔƚƣŔŰŊƨŔƚőШ



ΟΦ 
 

ůŸƖƓőŸũŸŊŔĦċũũǃШыĲЮŊЮШ7ƖċƚƚŔĦċШƚƓƓЮьШы9ŸƚƚƨШĲƣШċũЮЯШΞΜΞΜбШsċůĲƚШĲƣШċũЮЯШΞΜΝΠьЮШ§ŰũǃШŔĬĲŰƣŔŉǃŔŰŊШ

ĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШƣŸШƣőĲШŊĲŰƨƚШũĲƻĲũШĦċŰШĤĲШƓƖŸĤũĲůċƣŔĦШƣőŸƨŊőШƽőĲŰШƣƖǃŔŰŊШƣŸШċƚƚĲƚƚШƣőĲШƖŔƚťШ

ƣőĲǃШƓŸƚĲШыsċůĲƚШĲƣШċũЮЯШΞΜΝΠьЮШÉĲĲĬШĦŸŰƣċůŔŰċŰƣƚШĦċŰШĤĲШŉŸƖůċũũǃШĦċƣĲŊŸƖŔƚĲĬШċƚШĲŔƣőĲƖШƖĲŊƨũċƣĲĬШ

ƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШŸƖШŰŸŰрƖĲŊƨũċƣĲĬШƚƓĲĦŔĲƚЮШÑőĲШŉŸƖůĲƖШċƖĲШĬĲƚĦƖŔĤĲĬШŔŰШċŰШŔŰƻĲŰƣŸƖǃШŸŉШ

ċƓƓƖŸǂŔůċƣĲũǃШΝΤΜΜШƕƨċƖċŰƣŔŰĲШƽĲĲĬШƚƓĲĦŔĲƚШыŔŰĦũƨĬĲƚШƣċǂċШŸŰũǃШĬĲƚĦƖŔĤĲĬШċƣШƣőĲШŊĲŰƨƚШŸƖШŉċůŔũǃШ

ũĲƻĲũьШы~ÂfЯШΞΜΝΥьЯШƽőŔũĲШƣőĲШũċƣƣĲƖШĦċƣĲŊŸƖǃШŔŰĦũƨĬĲƚШċŰǃШƚĲĲĬƚШŸŉШċШŰŸŰрƖĲŊƨũċƣĲĬШƽĲĲĬЯШŸƖШƣőċƣШŸŉШ

ċŰŸƣőĲƖШĦƖŸƓШыŸƣőĲƖШƣőċŰШƣőĲШŸŰĲШĤĲŔŰŊШŔůƓŸƖƣĲĬьШƣőċƣШőċƻĲШĦŸŰƣċůŔŰċƣĲĬШċШƓċƖƣŔĦƨũċƖШƚĲĲĬШũŸƣШы~ÂfШ

ĬŸĲƚШŰŸƣШƨƣŔũŔƚĲШƣőĲШƚċůĲШƚƨĤƣǃƓĲШĦũċƚƚŔǯĦċƣŔŸŰШŸŉШŰŸŰрƖĲŊƨũċƣĲĬШƚƓĲĦŔĲƚьЮШÑőĲШĬŔƚƣŔŰĦƣŔŸŰШŔƚШ

ŔůƓŸƖƣċŰƣШĤĲĦċƨƚĲШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƓŸƚĲШƚŔŊŰŔǯĦċŰƣũǃШůŸƖĲШĲĦŸŰŸůŔĦШċŰĬШ

ĲŰƻŔƖŸŰůĲŰƣċũШƖŔƚťƚШƣőċŰШŰŸŰрƖĲŊƨũċƣĲĬШƽĲĲĬƚШŸƖШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓШыcŸũůШĲƣШċũЮЯШΝΦΤΤьЮШ ŸŰр

ƖĲŊƨũċƣĲĬШƽĲĲĬƚШƓŸƚĲШċШũŸƽĲƖШĤŔŸƚĲĦƨƖŔƣǃШƖŔƚťШƣŸШ ĲƽШüĲċũċŰĬШƣőċŰШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШ

ƚŔŰĦĲШƣőĲǃШċƖĲШċũƖĲċĬǃШƽŔĬĲƚƓƖĲċĬЯШċŰĬШŔŉШĬĲƣĲĦƣĲĬШĬƨƖŔŰŊШċŰШŔŰƚƓĲĦƣŔŸŰШƽŸƨũĬШŰŸƣШƣǃƓŔĦċũũǃШƽċƖƖċŰƣШ

ŉƨƖƣőĲƖШċĦƣŔŸŰЮШ ŸŰĲƣőĲũĲƚƚЯШƣőĲǃШċƖĲШƓƖŸĤũĲůċƣŔĦШŉŸƖШƣőĲШƚĲĲĬШŔŰĬƨƚƣƖǃШƚŔŰĦĲШƣőĲǃШĦċŰШƚƨĤƚƣċŰƣŔċũũǃШ

ŔŰĦƖĲċƚĲШĲĦŸŰŸůŔĦШũŸƚƚĲƚШĤǃШƖĲĬƨĦŔŰŊШĦƖŸƓШǃŔĲũĬШċŰĬоŸƖШĦċƨƚĲШċШƚĲĲĬШũŸƣШƣŸШĤĲШƖĲŢĲĦƣĲĬШŉƖŸůШ

ĦĲƖƣŔǯĦċƣŔŸŰШŔŉШůŔŰŔůƨůШƓƨƖŔƣǃШƖĲƕƨŔƖĲůĲŰƣƚШċƖĲШŰŸƣШůĲƣШыcċůƓƣŸŰЯШΝΦΦΠбШcċůƓƣŸŰЯШΞΜΝΡбШÅŸƽċƖƣőШ

ĲƣШċũЮЯШΝΦΦΡьЮШÑőĲШƚċůĲШƓƨƖŔƣǃШŔƚƚƨĲШċƓƓũŔĲƚШƽőĲŰШƚĲĲĬƚШŸŉШċŰŸƣőĲƖШĦƖŸƓШŸƣőĲƖШƣőċŰШƣőĲШŸŰĲШĤĲŔŰŊШ

ŔůƓŸƖƣĲĬШċƖĲШƓƖĲƚĲŰƣЮШ ĬĬŔƣŔŸŰċũũǃЯШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓШůċǃШĦŸŰƣċŔŰШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰƣШƚƓĲĦŔĲƚШ

ċŰĬоŸƖШƖĲƕƨŔƖĲШċĬĬŔƣŔŸŰċũШƓőǃƣŸƚċŰŔƣċƖǃШƣƖĲċƣůĲŰƣƚШƣőċƣШĬŔǭĲƖШŉƖŸůШƣőĲШŔůƓŸƖƣĲĬШƚĲĲĬЮШ9ŸŰƚŔĬĲƖŔŰŊШ

ƣőĲШċŉŸƖĲůĲŰƣŔŸŰĲĬШŉċĦƣŸƖƚЯШċũũШŸŉШƣőĲƚĲШĦċƣĲŊŸƖŔĲƚШŸŉШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШƚőŸƨũĬШĤĲШĦŸŰƚŔĬĲƖĲĬШ

ћċŊƖŔĦƨũƣƨƖċũШƽĲĲĬƚќЮ 

 

 ĲƽШüĲċũċŰĬШőċƚШƚƣƖŔĦƣШĤŔŸƚĲĦƨƖŔƣǃШƖĲŊƨũċƣŔŸŰƚШƽőĲŰШĦŸůƓċƖĲĬШƣŸШĦŸƨŰƣƖŔĲƚШƽŔƣőШƚŔůŔũċƖШƖĲŊƨũċƣŸƖǃШ

ŉƖċůĲƽŸƖťƚШы7ƖŸůǯĲũĬШĲƣШċũЮЯШΞΜΝΥбШ9[f ЯШΞΜΝΟбШcƨũůĲЯШΞΜΞΜбШuċƨŉůċŰŰШĲƣШċũЮЯШΞΜΝΝбШ~ċƣŸƚШĲƣШċũЮЯШ

ΞΜΝΦбШìŔũũŔċůƚШĲƣШċũЮЯШΞΜΝΜьЮШ[ŸƖШĲǂċůƓũĲЯШ ĲƽШüĲċũċŰĬШŔŰƚƓĲĦƣƚШĲƻĲƖǃШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣШċŰĬШ

ůċŔŰƣċŔŰƚШċŰШĲǂƣĲŰƚŔƻĲШũŔƚƣШŸŉШƽĲũũШŸƻĲƖШċШƣőŸƨƚċŰĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШы9[f ЯШΞΜΝΟбШ~ÂfЯШΞΜΝΥьЮШ[ŸƖШ

ċũũШĦƖŸƓШƚĲĲĬШƚƓĲĦŔĲƚЯШ ĲƽШüĲċũċŰĬШċũƚŸШƨƚĲƚШċШƽŸƖťŔŰŊШƚċůƓũĲШƚŔǍĲШŉŸƖШĬĲƣĲĦƣŔŰŊШљŸƣőĲƖШƚĲĲĬƚШĤǃШ

ŰƨůĤĲƖњШƣőċƣШŔƚШǯƻĲШƣŔůĲƚШũċƖŊĲƖШƣőċŰШƖĲƕƨŔƖĲĬШĤǃШƣőĲШƖƨũĲƚШŸŉШƣőĲШfŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШÑĲƚƣŔŰŊШ

ƚƚŸĦŔċƣŔŸŰШыfÉÑ ьШыcċůƓƣŸŰЯШΞΜΜΡбШÂƨƚőƓċƖċŢċŰЯШΞΜΞΝьЯШƽőŔĦőШƓƨĤũŔƚőĲƚШŔŰƣĲƖŰċƣŔŸŰċũũǃШċŊƖĲĲĬШ

ůĲƣőŸĬƚШŉŸƖШƚċůƓũŔŰŊШċŰĬШƕƨċũŔƣǃШƣĲƚƣŔŰŊШŸŉШƚĲĲĬƚЮШ~ÂfШƨƣŔũŔƚĲƚШƣőŔƚШũċƖŊĲƖШƚċůƓũĲШƚŔǍĲШĤĲĦċƨƚĲШŔƣШ

ŔŰĦƖĲċƚĲƚШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШƕƨċƖċŰƣŔŰĲШƽĲĲĬШƚĲĲĬШĬĲƣĲĦƣŔŸŰЯШĲƚƓĲĦŔċũũǃШĦŸŰƚŔĬĲƖŔŰŊШĦŸŰƣċůŔŰċŰƣШ

ƚĲĲĬƚШċƖĲШƖċƖĲũǃШőŸůŸŊĲŰĲŸƨƚũǃШůŔǂĲĬШŔŰƣŸШċШƚĲĲĬШũŸƣШыcċůƓƣŸŰЯШΞΜΜΡбШfÉÑ ЯШΞΜΞΜьЮШÑőĲШƚƣċŰĬċƖĬШ

ƽŸƖťŔŰŊШƚċůƓũĲШƚŔǍĲƚШŔŰШƣőĲШfÉÑ ШƖƨũĲƚШċƖĲШĬĲƚŔŊŰĲĬШƣŸШĤĲШƖĲƓƖĲƚĲŰƣċƣŔƻĲШŸŉШƣőĲШƽőŸũĲШƚĲĲĬШũŸƣбШ



ΠΜ 
 

őŸƽĲƻĲƖЯШċƚШƚĲĲĬШũŸƣШƚŔǍĲШŔŰĦƖĲċƚĲƚШƚŸШĬŸШĤŸƣőШƣőĲШĬŔǭŔĦƨũƣǃШƣŸШċĦƕƨŔƖĲШċШƣƖƨũǃШƖĲƓƖĲƚĲŰƣċƣŔƻĲШƚċůƓũĲШ

ċŰĬШƣőĲШũĲƻĲũШŸŉШĦŸŰƣċůŔŰċƣŔŸŰШыcċůƓƣŸŰЯШΞΜΜΡбШfÉÑ ЯШΞΜΞΜбШuƖƨƚĲЯШΝΦΦΦбШ~ŸƖƖŔƚŸŰЯШΝΦΦΦьЮШ7ĲĦċƨƚĲШ

ŸŉШƣőŔƚЯШfÉÑ ШőċƚШƚĲƣШƖƨũĲƚШŉŸƖШůċǂŔůƨůШƚĲĲĬШũŸƣШƽĲŔŊőƣƚШĤċƚĲĬШŸŰШŔŰĬŔƻŔĬƨċũШƚĲĲĬШƚŔǍĲШŸŉШċШĦƖŸƓШ

ыfÉÑ ЯШΞΜΞΜьЮШ 

 

ƚŔĬĲШŉƖŸůШƚĲĲĬШũŸƣШůċƚƚЯШƚŔǍĲШŸŉШƣőĲШċĦƣƨċũШĦƖŸƓШƚĲĲĬШĦċŰШŔůƓċĦƣШĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚЯШċƚШƚĲĲĬШ

ũŸƣƚШĦŸŰƣċŔŰŔŰŊШƚůċũũĲƖрƚŔǍĲĬШĦƖŸƓШƚĲĲĬƚШċƖĲШůŸƖĲШũŔťĲũǃШƣŸШĤĲШĦŸŰƣċůŔŰċƣĲĬШƣőċŰШƣőŸƚĲШƽŔƣőШũċƖŊĲƖШ

ƚĲĲĬƚШы]ĲƖƻŔũũċШĲƣШċũЮЯШΞΜΝΦбШìŔũƚŸŰШĲƣШċũЮЯШΞΜΝΣьЮШ9ŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚШċƖĲШċũƚŸШŔŰǰƨĲŰĦĲĬШĤǃШĦƖŸƓШ

ƚĲĲĬШƣǃƓĲШы9ŸƚƚƨШĲƣШċũЮЯШΞΜΞΜьШыċƖċĤũĲоĦĲƖĲċũЯШŉŸƖċŊĲЯШŉŸƖĲƚƣƖǃЯШǰŸƽĲƖЯШƻĲŊĲƣċĤũĲьЯШĲƚƓĲĦŔċũũǃШŔŰШ

ƖĲũċƣŔŸŰШƣŸШċƻĲƖċŊĲШůċƚƚШŸŉШċШƚĲĲĬШũŸƣЯШƚĲĲĬШƚŔǍĲЯШőċŰĬũŔŰŊШĦŸŰĬŔƣŔŸŰƚЯШƽőŸũĲƚċũĲШƻċũƨĲШċŰĬШŉċƖůŔŰŊШ

ƓƖċĦƣŔĦĲƚШŸŉШƣőĲШĦƖŸƓШƚĲĲĬШы7ċƨƣĲШĲƣШċũЮЯШΞΜΜΞбШfÉÑ ЯШΞΜΜΝбШ~ŸƖƖŔƚŸŰЯШΝΦΦΦбШìŔũƚŸŰШĲƣШċũЮЯШΞΜΝΣьЮШ[ŸƖШ

ĲǂċůƓũĲЯШƚůċũũĲƖШƚŔǍĲĬШĦƖŸƓШƚĲĲĬƚШƚƨĦőШċƚШǰŸƽĲƖƚЯШċƖĲШŊĲŰĲƖċũũǃШĲǂƓŸƖƣĲĬШŔŰШƚůċũũĲƖШƻŸũƨůĲШƚĲĲĬШ

ũŸƣƚШƣőċƣШƖċŰŊĲШŔŰШƚŔǍĲШŉƖŸůШũĲƚƚШƣőċŰШŸŰĲШťŔũŸŊƖċůШƨƓШƣŸШǯƻĲШƣŸŰŰĲƚбШƽőĲƖĲċƚШƚĲĲĬШũŸƣƚШŸŉШũċƖŊĲШ

ƚĲĲĬĲĬШċƖċĤũĲШĦƖŸƓƚШƚƨĦőШċƚШƽőĲċƣЯШƓĲċƚЯШċŰĬШůċŔǍĲШĦċŰШĤĲШƨƓШƣŸШΟΜрΠΜШƣŸŰŰĲƚШы~ŸƖƖŔƚŸŰЯШΝΦΦΦбШ

~ÂfЯШΞΜΞΜьЮШfŰШƚŸůĲШŔŰƚƣċŰĦĲƚЯШƚůċũũШƚĲĲĬШũŸƣƚШыӃΝШťŊьШŸŉШőŔŊőрƻċũƨĲШǰŸƽĲƖШċŰĬШƻĲŊĲƣċĤũĲШƚĲĲĬƚШċƖĲШ

ŊƖŸƽŰШŔŰШŊũċƚƚőŸƨƚĲƚШċŰĬШĦũĲċŰĲĬШĤǃШőċŰĬЯШƽőŔĦőШĦċŰШƖĲĬƨĦĲШĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚЮШìőŸũĲƚċũĲШ

ƻċũƨĲШċũƚŸШŔůƓċĦƣƚШĦŸŰƣċůŔŰċƣŔŸŰЯШƚŔŰĦĲШŔŰƻĲƚƣŔŰŊШůŸƖĲШƖĲƚŸƨƖĦĲƚШŔŰƣŸШƚĲĲĬШĦũĲċŰŔŰŊШŔƚШŉĲċƚŔĤũĲШŉŸƖШ

őŔŊőĲƖШƻċũƨĲШĦƖŸƓШƚĲĲĬШƣǃƓĲƚШыĲЮŊЮШƻĲŊĲƣċĤũĲШƚĲĲĬьШы~ĲũċŰĬĲƖШĲƣШċũЮЯШΞΜΝΤбШÑċǃũŸƖШĲƣШċũЮЯШΝΦΦΥьЮШ[ŸƖШ

ĲǂċůƓũĲЯШƣőĲШƨƚĲШŸŉШőŔŊőрƚƓĲĲĬШĦŸũŸƨƖШƚŸƖƣĲƖƚЯШċŰШĲǭĲĦƣŔƻĲШĦŸůůĲƖĦŔċũШƚĲĲĬШĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊǃЯШ

ĦŸƚƣƚШċĤŸƨƣШҘΜЮΡΜШ ü?ШƓĲƖШťŔũŸŊƖċůШŸŉШƚĲĲĬШƣŸШƨƚĲШы~ċƖťőċůЯШΞΜΞΝьЮШÑőƨƚЯШĦŸũŸƨƖШƚŸƖƣĲƖƚШċƖĲШ

ƓƖċĦƣŔĦċũШŉŸƖШĦũĲċŰŔŰŊШőŔŊőрƻċũƨĲШƻĲŊĲƣċĤũĲШƚĲĲĬШƚƨĦőШċƚШőǃĤƖŔĬШŸŰŔŸŰЯШƽőŔĦőШƚĲũũƚШŉŸƖШҘΝΡΜрҘΞΡΜШ

 ü?ШƓĲƖШťŔũŸŊƖċůШы~ċƖťőċůЯШΞΜΞΝьЮШ9ŸũŸƨƖШƚŸƖƣĲƖƚШċƖĲШŰŸƣШĦŸŰƚŔĬĲƖĲĬШĦŸƚƣШĲǭĲĦƣŔƻĲШƣőŸƨŊőШŉŸƖШ

ĦũĲċŰŔŰŊШŉŸƖċŊĲШĦƖŸƓƚШƚƨĦőШċƚШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШƽőŔĦőШƚĲũũƚШŉŸƖШҘΤрΥШ ü?ШƓĲƖШťŔũŸŊƖċůШыÉĲĲĬШ

[ŸƖĦĲЯШΞΜΞΝьЯШċŰĬШŉŸƖШƽőŔĦőШĦŸŰƻĲŰƣŔŸŰċũШĦũĲċŰŔŰŊШůĲƣőŸĬƚШċũƖĲċĬǃШċĦĦŸƨŰƣШŉŸƖШċƓƓƖŸǂŔůċƣĲũǃШΝΜӖШ

ŸŉШƣőĲШŊƖŸƽĲƖќƚШƚċũĲШƓƖŔĦĲЮШ ƚŔĬĲШŉƖŸůШůċƖťĲƣШƻċũƨĲЯШŉċƖůŔŰŊШƓƖċĦƣŔĦĲƚШĦċŰШċũƚŸШċǭĲĦƣШ

ĦŸŰƣċůŔŰċƣŔŸŰШũĲƻĲũƚШŊŔƻĲŰШƣőĲШƣǃƓĲШŸŉШĦƖŸƓШƚĲĲĬШы7ċƨƣĲШĲƣШċũЮЯШΞΜΜΞбШìŔũƚŸŰШĲƣШċũЮЯШΞΜΝΣьЮШ[ŸƖШ

ŔŰƚƣċŰĦĲЯШƻĲŊĲƣċĤũĲШƚĲĲĬШĦƖŸƓƚШċƖĲШŊƖŸƽŰШŔŰШƽŔĬĲƖШƖŸƽƚШыĲЮŊЮШƖċĬŔƚőШċƣШΡΜШĦůШċƓċƖƣьШƣőċŰШŉŸƖċŊĲШƚĲĲĬШ

ĦƖŸƓƚШыĲЮŊЮШfƣċũŔċŰШƖǃĲŊƖċƚƚШċƣШΝΡШĦůШċƓċƖƣьШы[ ÅЯШΞΜΜΠьЯШċũũŸƽŔŰŊШŉŸƖШŰŸŰрĦőĲůŔĦċũШůĲĦőċŰŔĦċũШƽĲĲĬШ

ƣƖĲċƣůĲŰƣШŸƓƣŔŸŰƚШы~ĲũċŰĬĲƖШĲƣШċũЮЯШΞΜΝΤьЮШ~ĲĦőċŰŔĦċũШƽĲĲĬŔŰŊШĦċŰШƖĲůŸƻĲШċũũШĤĲƣƽĲĲŰрƖŸƽШƽĲĲĬƚЯШ

ŔŰĦũƨĬŔŰŊШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰƣШƓũċŰƣƚЮШ 

 



ΠΝ 
 

ÉƣƨĬǃШ Ŕůƚ 

ÉŔŰĦĲШũŔƣƣũĲШŔƚШťŰŸƽŰШċĤŸƨƣШƣőĲШĲǂƣĲŰƣШŸŉШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШƚĲĲĬШũŸƣƚШĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬЯШċŰċũǃƚŔƚШ

ŸŉШŔŰƣĲƖĦĲƓƣŔŸŰШĬċƣċШĦŸƨũĬШƓƖŸƻŔĬĲШĤŔŸƚĲĦƨƖŔƣǃШċŊĲŰĦŔĲƚШƽŔƣőШŔŰŉŸƖůċƣŔŸŰШƣŸШĤĲƣƣĲƖШƣċƖŊĲƣШƣőĲŔƖШĲǭŸƖƣƚШ

ы ƖĲċũШĲƣШċũЮЯШΞΜΜΥбШÑƨƖŰĲƖШĲƣШċũЮЯШΞΜΞΜьЮШ9ŸŰƚŔĬĲƖŔŰŊШƣőċƣШĲƻĲƖǃШƚĲĲĬШũŸƣШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬШŔƚШ

ŔŰƚƓĲĦƣĲĬЯШƽŸƖťŔŰŊШƚċůƓũĲƚШċƖĲШũċƖŊĲƖШƣőċŰШƖĲƕƨŔƖĲĬШĤǃШfÉÑ ЯШċŰĬШŊŔƻĲŰШƣőĲШũċƖŊĲШŰƨůĤĲƖШŸŉШ

ŔůƓŸƖƣĲĬШĦƖŸƓШƚƓĲĦŔĲƚШċŰĬШƣƖċĬŔŰŊШƓċƖƣŰĲƖƚЯШŸƨƖШƚƣƨĬǃШŔƚШŔŰШċШƨŰŔƕƨĲШƓŸƚŔƣŔŸŰШƣŸШƓƖŸƻŔĬĲШċŰШŸƻĲƖƻŔĲƽШ

ŸŉШĦŸŰƣċůŔŰċŰƣƚШƣőċƣШůŸƻĲШƣőƖŸƨŊőŸƨƣШƣőĲШƚĲĲĬШŉŸƖШƚŸƽŔŰŊШƚǃƚƣĲůЮШ 

 

ÑőŔƚШƚƣƨĬǃШċŔůƚШƣŸШőĲũƓШŔŰŉŸƖůШ~ÂfШċŰĬШŔŰĬƨƚƣƖǃШĤǃШĬĲƣĲƖůŔŰŔŰŊШΝьШƣőĲШůŸƚƣШċŰĬШũĲċƚƣШĦŸŰƣċůŔŰċƣĲĬШ

ĦƖŸƓШƣǃƓĲƚШċŰĬШĦƖŸƓШƚĲĲĬƚШĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬЯШŔŰĦũƨĬŔŰŊШĦŸƖƖĲƚƓŸŰĬŔŰŊШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚбШΞċьШ

ƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚбШΞĤьШƣőĲШůŸƚƣШĦŸůůŸŰШĦċƣĲŊŸƖǃШŸŉШĦŸŰƣċůŔŰċŰƣШƚĲĲĬбШΞĦьШ

ƽőŔĦőШĦƖŸƓШƚĲĲĬЯШĦƖŸƓШƣǃƓĲШċŰĬШĲǂƓŸƖƣŔŰŊШĦŸƨŰƣƖǃШċƖĲШůŸƚƣШĦŸůůŸŰũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШċШƖĲŊƨũċƣĲĬШ

ƕƨċƖċŰƣŔŰĲШƽĲĲĬЯШċŰĬбШΟьШƽőĲƣőĲƖШƣőĲШƚŔǍĲШŸŉШċШƚĲĲĬШũŸƣШŔƚШũŔŰťĲĬШƣŸШĦŸŰƣċůŔŰċƣŔŸŰЮ 

 

~ĲƣőŸĬƚ 

?ċƣċЮƓƖŸĦƨƖĲůĲŰƣЮ҂ЮƚĦƖĲĲŰŔŰŊЮШfŰƚƓĲĦƣŔŸŰШĬċƣċШŉƖŸůШƚĲĲĬШũŸƣƚШĲŰƣĲƖŔŰŊШ ĲƽШüĲċũċŰĬШĤĲƣƽĲĲŰШ

ΞΜΝΠрΞΜΝΥШыΠΝЯΣΝΜШƚĲĲĬШũŸƣƚьШƽĲƖĲШŸĤƣċŔŰĲĬШŉƖŸůШ~ÂfШы~ÂfЯШΞΜΞΜьЮШ~ÂfШŸǭŔĦĲƖƚШŔŰƚƓĲĦƣШĲƻĲƖǃШƚĲĲĬШ

ũŸƣШċŰĬШƖĲĦŸƖĬШƣőĲШŉŸũũŸƽŔŰŊШŔŰŉŸƖůċƣŔŸŰШŔŰШƣőĲŔƖШÄƨċŰ9ċƖŊŸШ?ċƣċĤċƚĲаШĦƖŸƓШƚƓĲĦŔĲƚШыŔůƓŸƖƣĲĬШƚĲĲĬШ

ŉŸƖШƚŸƽŔŰŊьЯШĦŸŰƣċůŔŰċŰƣƚШĬĲƣĲĦƣĲĬЯШĦŸƨŰƣƖǃШŸŉШŸƖŔŊŔŰЯШĬċƣĲШċŰĬШůċƚƚШŸŉШƚĲĲĬШũŸƣЮШÅĲŊƨũċƣĲĬШ

ƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƽĲƖĲШċũƽċǃƚШŔĬĲŰƣŔǯĲĬШƣŸШƣőĲШƚƓĲĦŔĲƚШũĲƻĲũШŔŰШÄƨċŰ9ċƖŊŸЯШĲǂĦĲƓƣШƽőĲŰШƣőĲШĲŰƣŔƖĲШ

ŊĲŰƨƚШƽċƚШũŔƚƣĲĬШċƚШƖĲŊƨũċƣĲĬШыĲЮŊЮШ§ƖŸĤċŰĦőĲЮƚƓƓдьШы~ÂfЯШΞΜΞΞĤьЮШ ŸŰрƖĲŊƨũċƣĲĬШĦŸŰƣċůŔŰċŰƣШ

ƚĲĲĬƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШƣŸШĲŔƣőĲƖШƣőĲШƚƓĲĦŔĲƚШũĲƻĲũЯШŊĲŰƨƚШũĲƻĲũШŸƖШŉċůŔũǃШũĲƻĲũЯШƽőŔĦőШŸĦĦƨƖƖĲĬШΣΦЮΦӖЯШ

ΞΥЮΠӖШċŰĬШΝЮΤӖШŸŉШƣőĲШƣŔůĲЯШƖĲƚƓĲĦƣŔƻĲũǃЮШìőŔũĲШƣőĲШƓƖĲƚĲŰĦĲШŸŉШċШĦŸŰƣċůŔŰċŰƣШƚĲĲĬШƽċƚШċũƽċǃƚШ

ƖĲĦŸƖĬĲĬШĬƨƖŔŰŊШċŰШŔŰƚƓĲĦƣŔŸŰЯШƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬƚШŸŉШĲċĦőШĦŸŰƣċůŔŰċŰƣШƽċƚШŸŰũǃШŰŸƣĲĬШΠΥЮΤӖШŸŉШ

ƣőĲШƣŔůĲШыΟΥЮΜӖШŉŸƖШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚьЮШ 

 

ÉƣċƣŔƚƣŔĦċũЮċŰċũǃƚŔƚдЮ?ċƣċШǯĲũĬƚШŉƖŸůШÄƨċŰ9ċƖŊŸШƣőċƣШƽĲƖĲШƨƚĲĬШŉŸƖШċŰċũǃƚŔƚШŔŰĦũƨĬĲĬаШƨŰŔƕƨĲШƚĲĲĬШ

ũŸƣШf?ЯШĦƖŸƓШƚƓĲĦŔĲƚЯШĦŸŰƣċůŔŰċŰƣШƣċǂċЯШĦŸƨŰƣƖǃШŸŉШŸƖŔŊŔŰШċŰĬШůċƚƚШŸŉШƚĲĲĬШũŸƣШы ƖĲċũШĲƣШċũЮЯШΞΜΜΥбШ

]ĲƖƻŔũũċШĲƣШċũЮЯШΞΜΝΦбШcċůƓƣŸŰЯШΞΜΜΡбШ9ЮШEЮШìŔũƚŸŰШĲƣШċũЮЯШΞΜΝΣьЮШìĲШƖĲŉŸƖůċƣƣĲĬШĬċƣċШƣŸШċĦĦŸƨŰƣШŉŸƖШ

ƣőĲШŸŰĲрƣŸрůċŰǃШƖĲũċƣŔŸŰƚőŔƓƚШĤĲƣƽĲĲŰШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШċŰĬШƚĲĲĬШũŸƣЯШƽőĲƖĲШůŸƖĲШƣőċŰШŸŰĲШ

ĦŸŰƣċůŔŰċŰƣШƣċǂŸŰШƽċƚШƓƖĲƚĲŰƣШŔŰШċШƚőŔƓůĲŰƣЮШ§ƨƣĬċƣĲĬШƓũċŰƣШƚǃŰŸŰǃůƚШŸŉШĦƖŸƓƚШċŰĬШ



ΠΞ 
 

ĦŸŰƣċůŔŰċŰƣƚШƽĲƖĲШċůĲŰĬĲĬШċŰĬШƨƓĬċƣĲĬШƽőĲŰШŰĲĦĲƚƚċƖǃЯШƨƚŔŰŊШƣċǂŸŰŸůǃШũŔƚƣĲĬШŔŰШƣőĲШ

fŰƣĲƖŰċƣŔŸŰċũШÂũċŰƣШ ċůĲШfŰĬĲǂШыfŰƣĲƖŰċƣŔŸŰċũШÂũċŰƣШ ċůĲƚШfŰĬĲǂЯШΞΜΞΝьЮШ9ŸŰƚŔĬĲƖŔŰŊШƣőċƣШ~ÂfШŸŰũǃШ

ŔĬĲŰƣŔǯĲĬШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШƣŸШƣőĲШƚƓĲĦŔĲƚШũĲƻĲũШċƓƓƖŸǂŔůċƣĲũǃШƣƽŸрƣőŔƖĬƚШŸŉШƣőĲШƣŔůĲЯШċШůċŢŸƖŔƣǃШ

ŸŉШŸƨƖШċŰċũǃƚŔƚШƽċƚШĦŸŰĬƨĦƣĲĬШċƣШƣőĲШŊĲŰƨƚШũĲƻĲũШŉŸƖШĤŸƣőШĦŸŰƣċůŔŰċŰƣƚШċŰĬШĦƖŸƓƚШыƕƨċƖċŰƣŔŰĲШ

ƽĲĲĬƚШċŰċũǃƚĲĬШċƣШƣőĲШƚƓĲĦŔĲƚШũĲƻĲũьЮШ7ĲĦċƨƚĲШƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬƚШŸŉШĲċĦőШĦŸŰƣċůŔŰċŰƣШŉŸƨŰĬШ

ƽċƚШƖĲĦŸƖĬĲĬШũĲƚƚШƣőċŰШőċũŉШƣőĲШƣŔůĲЯШƽĲШŸŰũǃШĦŸŰƚŔĬĲƖĲĬШċĤƚĲŰĦĲоƓƖĲƚĲŰĦĲШŸŉШċШĦŸŰƣċůŔŰċŰƣШŉŸƖШ

ŸƨƖШċŰċũǃƚŔƚЮШìĲШĦċƣĲŊŸƖŔƚĲĬШĦƖŸƓШƚĲĲĬШŊĲŰĲƖċШƽŔƣőШΣΡШŸƖШůŸƖĲШƚĲĲĬШũŸƣƚШċƚШĲŔƣőĲƖШċƖċĤũĲЯШŉŸƖċŊĲЯШ

ƻĲŊĲƣċĤũĲШŸƖШůŔǂĲĬрƨƚĲШĦƖŸƓƚШĤċƚĲĬШŸŰШƣőĲŔƖШƓƖŔůċƖǃШƨƚĲШŔŰШ ĲƽШüĲċũċŰĬЮШ[ŸƖШĲǂċůƓũĲЯШ7ƖċƚƚŔĦċЮ

ƚƓƓдЮƽĲƖĲШũċĤĲũĲĬШůŔǂĲĬрƨƚĲЯШƚŔŰĦĲШ7ƖċƚƚŔĦċЮŰċƓƨƚШŔƚШċŰШċƖċĤũĲШĦƖŸƓШыĦċŰŸũċьЯШċƚШƽĲũũШċƚШċШŉŸƖċŊĲШ

ĦƖŸƓШыƚƽĲĬĲьШыÉƣĲƽċƖƣЯШΞΜΜΞьЮШÑőĲШĲǂƓĲĦƣĲĬШŰƨůĤĲƖШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШŸŉШĲċĦőШĦƖŸƓШƚĲĲĬШ

ƣǃƓĲШыċŰċũǃƚŔƚШĲǂĦũƨĬĲĬШǰŸƽĲƖƚьШƽċƚШĬĲƣĲƖůŔŰĲĬШƨƚŔŰŊШĦőŔрƚƕƨċƖĲШƣĲƚƣШƓƖŸĦĲĬƨƖĲƚШыÄƨĲĲŰШĲƣШċũЮЯШ

ΞΜΜΞьЮШ7ĲĦċƨƚĲШċШƚŔŰŊũĲШƚĲĲĬШũŸƣШĦċŰШőċƻĲШůƨũƣŔƓũĲШĦŸŰƣċůŔŰċŰƣƚШŉƖŸůШĬŔǭĲƖĲŰƣШƣċǂċЯШċШ

ĦŸŰƣċůŔŰċŰƣШљƖĲĦŸƖĬњШƖĲŉĲƖƚШƣŸШċŰǃШƣŔůĲШċШĦŸŰƣċůŔŰċŰƣШƣċǂŸŰШƽċƚШƖĲƓŸƖƣĲĬШŔŰШċШƚĲĲĬШũŸƣЮШÑőĲШƻċũƨĲƚШ

ŉŸƖШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШƽĲƖĲШŸĤƣċŔŰĲĬШĤǃШĬŔƻŔĬŔŰŊШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШƨŰŔƕƨĲШ

ыŔŰĬŔƻŔĬƨċũьШƚĲĲĬШũŸƣƚШƽőĲƖĲШċƣШũĲċƚƣШŸŰĲШĦŸŰƣċůŔŰċŰƣШƽċƚШŉŸƨŰĬЯШĤǃШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШƨŰŔƕƨĲШ

ƚĲĲĬШũŸƣƚЮШìőĲŰШĦċũĦƨũċƣŔŰŊШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШċŰĬШĬĲƣĲƖůŔŰŔŰŊШƣőĲШŰƨůĤĲƖШ

ŸŉШƖĲĦŸƖĬƚШŸŉШċШĦŸŰƣċůŔŰċŰƣШƚĲĲĬЯШċŰǃШƚĲĲĬШŸƣőĲƖШƣőċŰШƣőċƣШŸŉШƣőĲШĦƖŸƓШĤĲŔŰŊШŔůƓŸƖƣĲĬШƽċƚШ

ĦŸŰƚŔĬĲƖĲĬШċШћƽĲĲĬќЮШ[ŸĦƨƚШĦƖŸƓШċŰċũǃƚŔƚШĦŸŰĦĲŰƣƖċƣĲĬШŸŰШƣőĲШůŸƚƣШĦŸŰƣċůŔŰċƣĲĬШĦƖŸƓШƚĲĲĬƚЯШ

ƽőŔĦőШƽĲƖĲШĬĲǯŰĲĬШċƚШƣőŸƚĲШŊĲŰĲƖċШƽŔƣőШΟΜШŸƖШůŸƖĲШƖĲĦŸƖĬƚШŸŉШċШĦŸŰƣċůŔŰċŰƣШƚĲĲĬШыƖĲŊƨũċƣĲĬШ

ƕƨċƖċŰƣŔŰĲШƽĲĲĬЯШŰŸŰрƖĲŊƨũċƣĲĬШƽĲĲĬЯШċŰŸƣőĲƖШĦƖŸƓШƚĲĲĬШŸƣőĲƖШƣőċŰШƣőĲШŸŰĲШĤĲŔŰŊШŔůƓŸƖƣĲĬьШыcŸŊŊШ

ĲƣШċũЮЯШΞΜΝΜьЯШŔůƓũǃŔŰŊШőŔŊőШƖŔƚťЮШ[ŸĦƨƚШĦŸŰƣċůŔŰċŰƣШċŰċũǃƚŔƚШĦŸŰĦĲŰƣƖċƣĲĬШŸŰШƣőĲШůŸƚƣШĦŸůůŸŰШ

ĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚЯШƽőŔĦőШƽĲƖĲШƣőŸƚĲШĦŸŰƣċůŔŰċŰƣШŊĲŰĲƖċШƖĲƓŸƖƣĲĬШΟΜШŸƖШůŸƖĲШƣŔůĲƚШċĦƖŸƚƚШċũũШ

ƚĲĲĬШũŸƣƚШыŰŸƣШŢƨƚƣШŉŸĦƨƚШĦƖŸƓƚьЮШìĲШĦƖĲċƣĲĬШċШůċƚƣĲƖШũŔƚƣШŸŉШƣőĲШƚƓĲĦŔĲƚШƣőċƣШůċĬĲШƨƓШƣőĲШŉŸĦƨƚШ

ĦŸŰƣċůŔŰċŰƣШŊĲŰĲƖċШŉŸƖШƣőŸƚĲШĦŸŰƣċůŔŰċŰƣƚШƣőċƣШŸĦĦƨƖƖĲĬШŔŰШƣőĲШŉŸĦƨƚШĦƖŸƓƚШŸŰũǃЯШċŰĬШƣőĲŰШ

ĦċƣĲŊŸƖŔƚĲĬШƣőĲůШĤċƚĲĬШŸŰШƣőĲŔƖШƚƣċƣƨƚШƽŔƣőŔŰШ ĲƽШüĲċũċŰĬШċƚШĲŔƣőĲƖШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬШ

ƚƓĲĦŔĲƚШы~ÂfЯШΞΜΞΞĤьЯШŰŸŰрƖĲŊƨũċƣĲĬШƽĲĲĬЯШŸƖШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓШŸƣőĲƖШƣőċŰШƣőĲШŸŰĲШĤĲŔŰŊШ

ŔůƓŸƖƣĲĬЮШfŰШĦċƚĲƚШƽőĲƖĲШŔƣШƽċƚШŰŸƣШťŰŸƽŰШƽőĲƣőĲƖШƣőĲШĦŸŰƣċůŔŰċŰƣШƚĲĲĬШƽċƚШċШŰŸŰрƖĲŊƨũċƣĲĬШ

ƽĲĲĬШŸƖШċŰŸƣőĲƖШĦƖŸƓШƚĲĲĬЯШŔƣШƽċƚШĦċƣĲŊŸƖŔƚĲĬШŔŰШƣőĲШљĦŸƨũĬШĤĲШĲŔƣőĲƖњШĦċƣĲŊŸƖǃЮ ŰШĲǂċůƓũĲШŸŉШƣőŔƚШ

ŔƚШƽőĲŰШċШxŸũŔƨůЮƚƓЮЮƽċƚШƖĲƓŸƖƣĲĬШċƚШƣőĲШĦŸŰƣċůŔŰċŰƣЯШƚŔŰĦĲШŔŰШ ĲƽШüĲċũċŰĬШxŸũŔƨůЮƖŔŊŔĬƨůШŔƚШċŰШ

ċŊƖŔĦƨũƣƨƖċũШƽĲĲĬШċŰĬШxŸũŔƨůЮƓĲƖĲŰŰĲШŔƚШċШŉŸƖċŊĲШĦƖŸƓЮШìĲШĦŸůƓċƖĲĬШƚĲĲĬШũŸƣШƽĲŔŊőƣШыũŸŊΝΜШťŊьШŸŉШ

ĦŸŰƣċůŔŰċƣĲĬШċŰĬШŰŸŰрĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШŉŸƖШƣőĲШƚċůĲШĦƖŸƓШƚĲĲĬШŊĲŰĲƖċШƣŸШƣĲƚƣШƽőĲƣőĲƖШƣőĲШ

ůċƚƚШыƚŔǍĲьШŸŉШċШƚĲĲĬШũŸƣШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШĦŸŰƣċůŔŰċƣŔŸŰШыcċůƓƣŸŰЯШΞΜΜΡбШuƖƨƚĲЯШΝΦΦΦьЮШÉƣċƣŔƚƣŔĦċũШ



ΠΟ 
 

ĬŔǭĲƖĲŰĦĲƚШƽĲƖĲШƣĲƚƣĲĬШŉŸƖШĲċĦőШĦƖŸƓШŊĲŰƨƚШŔŰĬŔƻŔĬƨċũũǃШƨƚŔŰŊШċШ~ċŰŰрìőŔƣŰĲǃШÖШƣĲƚƣЯШыÄƨĲĲŰШĲƣШ

ċũЮЯШΞΜΜΞьЮШШ~ċŰŰрìőŔƣŰĲǃШÖШƣĲƚƣШƽċƚШċũƚŸШƨƚĲĬШƣŸШĦŸůƓċƖĲШůċƚƚĲƚШĤĲƣƽĲĲŰШƚĲĲĬШũŸƣƚШƽŔƣőШċШ

ƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШċŰĬШĦŸŰƣċůŔŰċŰƣрŉƖĲĲШƚĲĲĬШũŸƣƚЮШ ШƣċĤũĲШŸŉШċũũШĦŸŰƣċůŔŰċŰƣШƚĲĲĬШ

ƚƓĲĦŔĲƚШŉŸƨŰĬШыŰŸƣШŢƨƚƣШŉŸĦƨƚШĦŸŰƣċůŔŰċŰƣƚьШŔŰШƣőĲШŉŸĦƨƚШĦƖŸƓƚШŔƚШƓƖŸƻŔĬĲĬШŔŰШÑċĤũĲШÉΟШыƚĲĲШ

ÉƨƓƓŸƖƣŔŰŊШfŰŉŸƖůċƣŔŸŰШÑċĤũĲƚьЮ   

 

ÅĲƚƨũƣƚШѼШ?ŔƚĦƨƚƚŔŸŰ 

7ĲƣƽĲĲŰШΞΜΝΠрΞΜΝΥЯШŸƻĲƖШΣΡΜШŊĲŰĲƖċШŸŉШƚĲĲĬƚШŉŸƖШƚŸƽŔŰŊШыůċĬĲШƨƓШŸŉШċƓƓƖŸǂŔůċƣĲũǃШΝЯΠΞΜШƚƓĲĦŔĲƚьШ

ƽĲƖĲШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬШŉƖŸůШŸƻĲƖШΦΜШĦŸƨŰƣƖŔĲƚЯШċĦƖŸƚƚШΠΝЯΣΝΜШƚĲĲĬШũŸƣƚШы~ÂfЯШΞΜΞΜьЮШ[ŔƻĲШ

ĦŸƨŰƣƖŔĲƚШы ƨƚƣƖċũŔċЯШ[ƖċŰĦĲЯШ]ĲƖůċŰǃЯШ ĲƣőĲƖũċŰĬƚЯШċŰĬШƣőĲШÖÉ ьШċĦĦŸƨŰƣĲĬШŉŸƖШċƓƓƖŸǂŔůċƣĲũǃШ

ΤΡӖШŸŉШċũũШΠΝЯΣΝΜШƚĲĲĬШũŸƣƚЮШ9ŸŰƣċůŔŰċŰƣШƚĲĲĬƚШƽĲƖĲШƖċƖĲũǃШŉŸƨŰĬЯШŸŰũǃШŸĦĦƨƖƖŔŰŊШŔŰШΝЮΦӖШŸŉШċũũШ

ƚĲĲĬШũŸƣƚЮШ§ƻĲƖċũũЯШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШƽĲƖĲШŉŸƨŰĬШŔŰШΥΠШŊĲŰĲƖċШыΝΞΠШƚƓĲĦŔĲƚьШŸŉШƚĲĲĬƚШŉŸƖШƚŸƽŔŰŊШ

ŉƖŸůШŸƻĲƖШΟΡШĦŸƨŰƣƖŔĲƚЮШ 

 

ÑőĲƖĲШƽċƚШċШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШыƓрƻċũƨĲШӃШΜЮΜΜΝьШŔŰШƣőĲШŰƨůĤĲƖШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШċůŸŰŊШ

ĬŔǭĲƖĲŰƣШĦƖŸƓШƚĲĲĬШƣǃƓĲƚШыÑċĤũĲШΟЮΝьЮШ ƖċĤũĲШĦƖŸƓƚШőċĬШƣőĲШũŸƽĲƚƣШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШ

ĦŸŰƣċůŔŰċƣĲĬШċƣШΜЮΡӖШċŰĬШőċĬШċƓƓƖŸǂŔůċƣĲũǃШƚŔǂШƣŔůĲƚШũĲƚƚШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШƣőċŰШĲǂƓĲĦƣĲĬШ

ĤċƚĲĬШŸŰШĦőŔрƚƕƨċƖĲШƣĲƚƣШƖĲƚƨũƣƚЮШ[ŸƖċŊĲШĦƖŸƓƚШőċĬШƣőĲШőŔŊőĲƚƣШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШ

ĦŸŰƣċůŔŰċƣĲĬШċƣШΝΞЮΣӖШċŰĬШőċĬШċƓƓƖŸǂŔůċƣĲũǃШǯƻĲШƣŔůĲƚШůŸƖĲШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШƣőċŰШ

ĲǂƓĲĦƣĲĬЮШÑőĲШƓċƣƣĲƖŰƚШũŔŰťĲĬШƣŸШőŔŊőШċŰĬШũŸƽШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШŸŉШŉŸƖċŊĲШċŰĬШċƖċĤũĲШĦƖŸƓШƚĲĲĬƚШ

ċƖĲШũŔťĲũǃШċШƖĲƚƨũƣШŉƖŸůШċƚƚŸĦŔċƣĲĬШŉċƖůŔŰŊШƓƖċĦƣŔĦĲƚЯШƚĲĲĬШĦũĲċŰŔŰŊШċŰĬШƽőŸũĲƚċũĲШƻċũƨĲƚЮШШ 

 

ÑċĤũĲШΟЮΝЮШEǂƓĲĦƣĲĬШċŰĬШċĦƣƨċũШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШĤċƚĲĬШŸŰШĦƖŸƓШƚĲĲĬШƣǃƓĲЮШ
EǂƓĲĦƣĲĬШĬċƣċШċƚШĬĲƣĲƖůŔŰĲĬШĤǃШĦőŔрƚƕƨċƖĲШƣĲƚƣЮШ9ŸũƨůŰШŸƖĬĲƖШĤċƚĲĬШŸŰШŸƻĲƖċũũШĦŸŰƣƖŔĤƨƣŔŸŰШƣŸШ
ĦőŔрƚƕƨċƖĲШƻċũƨĲƚЮ  
  

Forage Arable Vegetable Mixed-use 

Percentage of seed lots contaminated % 12.6 0.5 1.6 3.5 

Total contaminated seed lots 263 24 194 208 

Expected contaminated seed lots 57 139 329 164 

Contribution to chi-square  
(contaminated seed lots) 

745.2 95.4 55.2 11.7 

Total contaminant free seed lots 1,818 5,064 11,811 5,788 

Expected contaminant free seed lots 2,024 4,949 11,676 5,832 



ΠΠ 
 

Contribution to chi-square  
(contaminant free seed lots) 

21.0 2.7 1.6 0.3 

Pearson's chi-square test value 933.0 

P-value 0.000 

Degrees of freedom 3 

 

§ŉШƣőĲШΥΠШŊĲŰĲƖċШŸŉШĦƖŸƓШƚĲĲĬƚШƽőĲƖĲШċШĦŸŰƣċůŔŰċŰƣШƽċƚШŉŸƨŰĬЯШŸŰũǃШƣőŔƖƣĲĲŰШыŉŸĦƨƚШĦƖŸƓƚьШƽĲƖĲШ

ĦŸůůŸŰũǃШĦŸŰƣċůŔŰċƣĲĬШыÑċĤũĲШΟЮΞьЮШÑőĲШŉŸĦƨƚШĦƖŸƓƚШċĦĦŸƨŰƣĲĬШŉŸƖШΤΠЮΟӖШŸŉШċũũШƖĲĦŸƖĬƚШŸŉШċШ

ĦŸŰƣċůŔŰċŰƣШƚĲĲĬШċŰĬШƣőĲƖĲŉŸƖĲШċƖĲШƖĲƓƖĲƚĲŰƣċƣŔƻĲШŸŉШĬċƣċШŸƻĲƖċũũЮШÑőĲƖĲШƽċƚШċШƽŔĬĲШƖċŰŊĲШŔŰШƣőĲШ

ƣŸƣċũШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŉŸƖШĲċĦőШŉŸĦƨƚШĦƖŸƓЯШƖċŰŊŔŰŊШŉƖŸůШΝΡΠШы~ĲĬŔĦċŊŸђЮƣŸШůŸƖĲШƣőċŰШ

ΠЯΜΜΜШы7ƖċƚƚŔĦċьЮШÑőĲШũċƣƣĲƖШőċĬШƣőĲШũċƖŊĲƚƣШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШŉŸƖШċŰǃШƚĲĲĬШŉŸƖШƚŸƽŔŰŊШŔůƓŸƖƣĲĬЯШ

ƽőĲƣőĲƖШĦŸŰƣċůŔŰċƣĲĬШŸƖШŰŸƣЮ  [ŸƖċŊĲШĦƖŸƓƚШőċĬШƣőĲШőŔŊőĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШƽŔƣőШ~ĲĬŔĦċŊŸШċƣШ

ΞΤЮΟӖШċŰĬШÑƖŔŉŸũŔƨůШċƣШΝΦЮΥӖЮ [ŸƖċŊĲШĦƖŸƓƚШċũƚŸШċĦĦŸƨŰƣĲĬШŉŸƖШǯƻĲШŸŉШƣőĲШƣƽĲũƻĲШŉŸĦƨƚШĦƖŸƓƚЮШ

ƖċĤũĲШĦƖŸƓШƚĲĲĬƚШőċĬШũŸƽШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШыÑċĤũĲШΝьЯШƽŔƣőШŰŸШŊĲŰĲƖċШůĲĲƣŔŰŊШƣőĲШĦƖŔƣĲƖŔċШƣŸШĤĲШ

ĦŸŰƚŔĬĲƖĲĬШċШŉŸĦƨƚШĦƖŸƓЮ 

 

ÑċĤũĲШΟЮΞЮШ[ŸĦƨƚШĦƖŸƓƚЮШ9ŸůůŸŰũǃШĦŸŰƣċůŔŰċƣĲĬШĦƖŸƓШƚĲĲĬШŊĲŰĲƖċШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЮШ
ÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШƻċũƨĲƚЮ  
 

Crop genus (common name) Percentage of 
seed lots 

contaminated 

Crop type Number of 
seed lots 

Major country of 
origin 

Medicago (lucerne) 27.3 Forage 154 Australia 

Trifolium (clover) 19.8 Forage 374 Australia 

Glebionis (edible chrysanthemum) 17.9 Vegetable 67 Vietnam 

Lolium (ryegrass) 15.9 Forage 560 USA 

Festuca (fescue) 9.2 Forage 283 USA 

Beta (beet) 8.0 Mixed-use 949 France 

Eruca (rocket) 7.1 Vegetable 184 Australia 

Raphanus (radish) 5.6 Vegetable 964 Netherlands 

Cichorium (chicory) 5.6 Forage 306 Italy 

Petroselinum (parsley) 4.6 Vegetable 222 Australia 

Brassica (cabbage, mustard) 2.8 Mixed-use 4,028 Australia 

Daucus (carrot) 2.7 Vegetable 891 USA 
Allium (onion) 2.1 Vegetable 1,367 Australia 

 



ΠΡ 
 

9ċƓƚŔĦƨůеЮÂőċƚĲŸũƨƚЮċŰĬШÉŸũċŰƨůЮƽĲƖĲШƣőĲШĦƖŸƓШƚĲĲĬƚШƽŔƣőШũŸƽĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШċƣШΜЮΜӖШ

ыÑċĤũĲШΟЮΟьЮШEǂĦĲƓƣШŉŸƖШÉċũƻŔċШыůŔǂĲĬрƨƚĲьЯШċũũШŸŉШƣőĲШũĲċƚƣШĦŸŰƣċůŔŰċƣĲĬШŊĲŰĲƖċШŸŉШĦƖŸƓƚШыÑċĤũĲШΟЮΟьШ

ŉĲũũШŔŰƣŸШĲŔƣőĲƖШƣőĲШċƖċĤũĲШċŰĬШƻĲŊĲƣċĤũĲШĦƖŸƓШƣǃƓĲƚЯШƽőŔĦőШƽĲƖĲШƣőĲШĦċƣĲŊŸƖŔĲƚШƽŔƣőШƣőĲШũŸƽĲƚƣШ

ĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШыÑċĤũĲШΟЮΝьЮШ 

 
ÑċĤũĲШΟЮΟЮШÑŸƓШΝΜШũĲċƚƣШĦŸŰƣċůŔŰċƣĲĬШĦŸůůŸŰũǃШŔůƓŸƖƣĲĬШĦƖŸƓШƚĲĲĬƚЮШ9ƖŸƓШƚĲĲĬШŊĲŰĲƖċШŔůƓŸƖƣĲĬШ
ŔŰƣŸШ ĲƽШüĲċũċŰĬШƽŔƣőШӄΟΜΜǂШƚĲĲĬШũŸƣƚЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШ
ċŰĬШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚЮ  
 

Crop genus (common name) Percentage of 
seed lots 

contaminated 

Number of seed lots Type of crop seed 

Solanum (eggplant, tomato) 0.0 1,524 Vegetable 
Capsicum (pepper) 0.0 890 Vegetable 
Phaseolus (bean) 0.0 308 Arable 
Zea (maize) 0.2 3,482 Arable 
Cucurbita (pumpkin, squash) 0.2 897 Vegetable 

Lactuca (lettuce) 0.4 2,362 Vegetable 

Cucumis (cucumber, melon) 0.4 704 Vegetable 
Salvia (sage) 0.7 408 Mixed-use 

Triticum (wheat) 1.0 312 Arable 
Pisum (pea) 1.0 511 Arable 

 

§ƻĲƖċũũЯШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚШыƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚЯШŰŸŰрƖĲŊƨũċƣĲĬШƽĲĲĬƚЯШƚĲĲĬШŸŉШ

ċŰŸƣőĲƖШĦƖŸƓьШŉƖŸůШΝΦΝШŊĲŰĲƖċШƽĲƖĲШŉŸƨŰĬШŔŰШΤΦΞШƨŰŔƕƨĲШƚĲĲĬШũŸƣƚШыċĦƖŸƚƚШċũũШĦƖŸƓШƣǃƓĲƚьЯШĤƨƣШŸŰũǃШ

ƣőŔƖƣĲĲŰШŊĲŰĲƖċШƽĲƖĲШĦŸůůŸŰũǃШƖĲƓŸƖƣĲĬШыŉŸĦƨƚШĦŸŰƣċůŔŰċŰƣƚьШыÑċĤũĲШΟЮΠьЮШ9őĲŰŸƓŸĬŔƨůЮƽċƚШƣőĲШ

ůŸƚƣШĦŸůůŸŰШƽĲĲĬШƚĲĲĬЯШƽŔƣőШΝΜΟШƖĲƓŸƖƣƚШы9őĲŰŸƓŸĬŔƨůЮċũĤƨůЮΣΡǂеЮ9őĲŰŸƓŸĬŔƨůЮƚƓдЮΟΥǂьШ

ċĦƖŸƚƚШċũũШŊĲŰĲƖċШŸŉШĦƖŸƓШƚĲĲĬƚШċŰĬШƽċƚШůŸƚƣШƓƖĲƻċũĲŰƣШŔŰШƚĲĲĬШũŸƣƚШŸŉШÑƖŔŉŸũŔƨůЮШÉŔůŔũċƖũǃЯШċШ ĲƽШ

üĲċũċŰĬШƚƣƨĬǃШċŰċũǃƚĲĬШƣőĲШŰƨůĤĲƖШŸŉШĬŔǭĲƖĲŰƣШƽĲĲĬШƚƓĲĦŔĲƚШċŰĬШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċƣĲĬШ

ÑƖŔŉŸũŔƨůШƚĲĲĬШũŸƣƚШŸƻĲƖШċШƣĲŰрǃĲċƖШƓĲƖŔŸĬШыΝΦΥΜƚШѼШΝΦΦΜƚьШċŰĬШŉŸƨŰĬШƣőċƣШ9őĲŰŸƓŸĬŔƨůШƽċƚШŸŰĲШŸŉШ

ƣőĲШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣƚШыÅŸƽċƖƣőШĲƣШċũЮЯШΝΦΦΡьЮШfŰШŊĲŰĲƖċũЯШƣőĲШőŔŊőШŉƖĲƕƨĲŰĦǃШŸŉШ

9őĲŰŸƓŸĬŔƨůШůċǃШĤĲШĬƨĲШŔŰШƓċƖƣШƣŸШŔƣƚШũċƣĲШŊĲƖůŔŰċƣŔŸŰЯШċũũŸƽŔŰŊШŔƣШƣŸШĲƚĦċƓĲШőĲƖĤŔĦŔĬĲШƣƖĲċƣůĲŰƣƚШ

ĲċƖũŔĲƖШŔŰШƣőĲШƚĲċƚŸŰЮШ ũƚŸЯШƣőĲШƚŔůŔũċƖŔƣǃШŔŰШƚőċƓĲШĤĲƣƽĲĲŰШċШ9őĲŰŸƓŸĬŔƨůШƚĲĲĬШċŰĬШƣőĲШĦƖŸƓШƚĲĲĬШ

ŔƣШĦŸŰƣċůŔŰċƣĲĬШы7ƖċƚƚŔĦċЮċŰĬЮÑƖŔŉŸũŔƨůьШůċťĲƚШƚĲƓċƖċƣŔŸŰШŸŉШƣőĲШƣƽŸШĬŔǭŔĦƨũƣШĬƨƖŔŰŊШĦũĲċŰŔŰŊШ

ыsċůĲƚШĲƣШċũЮЯШΞΜΝΞьЮ 7ƖċƚƚŔĦċЮƽċƚШƣőĲШƚĲĦŸŰĬШůŸƚƣШĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣЯШůŸƚƣũǃШĤĲŔŰŊШŉŸƨŰĬШŔŰШ

ÅċƓőċŰƨƚШы7ƖċƚƚŔĦċĦĲċĲьШƚĲĲĬШũŸƣƚЮШÉŔůŔũċƖũǃЯШċŰШfƣċũŔċŰШƚƣƨĬǃШŉƖŸůШΞΜΞΜШũŸŸťĲĬШċƣШƓƨƖŔƣǃШƣĲƚƣШ



ΠΣ 
 

ƖĲƚƨũƣƚШŉŸƖШƨŰĦĲƖƣŔǯĲĬШƚĲĲĬШũŸƣƚШŸŉШƻċƖŔŸƨƚШĦƖŸƓШƣǃƓĲƚШċŰĬШŉŸƨŰĬШƣőċƣШ7ƖċƚƚŔĦċШƽċƚШƣőĲШůŸƚƣШ

ĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШƚĲĲĬШы9ŸƚƚƨШĲƣШċũЮЯШΞΜΞΜьЮШ 

 

ÑċĤũĲШΟЮΠЮШ[ŸĦƨƚШĦŸŰƣċůŔŰċŰƣƚЮШ9ŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŊĲŰĲƖċЯШĤċƚĲĬШŸŰШƣőŸƚĲШƣőċƣШƽĲƖĲШƖĲƓŸƖƣĲĬШ
ӄΟΜǂШċĦƖŸƚƚШċũũШƚĲĲĬШũŸƣƚЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШŰƨůĤĲƖШŸŉШƖĲĦŸƖĬƚШŉŸƖШċũũШĦƖŸƓШƚĲĲĬƚЮ 
 

Contaminant 
genus 

Number of 
records for all 

crop seeds 

Focus crops only (number of records) 

Chenopodium 103 Trifolium (17), Brassica (10), Lolium (8), Medicago (6), Daucus (4), 
Glebionis (4), Cichorium (3), Eruca (3), Festuca (3), Petroselinum (2), 
Raphanus (1) 

Brassica 80 Raphanus (16), Brassica (14), Allium (5), Trifolium (5), Daucus (4), 
Lolium (4), Medicago (4), Petroselinum (4), Festuca (3), Beta (2), 
Eruca (2), Glebionis (2) 

Galium 78 Brassica (26), Raphanus (13), Beta (8), Lolium (5), Glebionis (4), 
Trifolium (3), Allium (2), Daucus (2), Cichorium (1), Festuca (1), 
Medicago (1), Petroselinum (1) 

Lolium 67 Trifolium (18), Medicago (9), Brassica (8), Daucus (4), Festuca (3), 
Lolium (3), Beta (2), Raphanus (2), Allium (1), Cichorium (1), Eruca 
(1), Glebionis (1), Petroselinum (1) 

Polygonum 63 Lolium (20), Medicago (15), Brassica (8), Daucus (6), Trifolium (6), 
Allium (1), Cichorium (1), Festuca (1), Glebionis (1), Petroselinum (1) 

Fallopia 61 Beta (24), Raphanus (15), Brassica (4), Glebionis (3), Lolium (2), 
Allium (1), Petroselinum (1) 

Trifolium 60 Trifolium (15), Medicago (14), Festuca (5), Lolium (5), Beta (2), 
Brassica (1), Cichorium (1), Daucus (1), Eruca (1), Glebionis (1), 
Raphanus (1) 

Echinochloa 54 Lolium (9), Brassica (6), Daucus (6), Glebionis (4), Trifolium (3), 
Raphanus (2), Allium (1) 

Persicaria 51 Brassica (11), Lolium (10), Trifolium (5), Glebionis (4),  Cichorium (3), 
Eruca (3), Festuca (3), Medicago (3), Daucus (2), Petroselinum (1), 
Raphanus (1) 

Triticum 51 Beta (17), Raphanus (12), Brassica (7), Lolium (2), Eruca (1), 
Glebionis (1) 

Rumex 43 Medicago (8), Lolium (7), Trifolium (7), Eruca (5), Petroselinum (3), 
Allium (2), Brassica (2), Festuca (2), Daucus (1), Raphanus (1) 

Amaranthus 42 Trifolium (8), Brassica (6), Daucus (2), Eruca (2), Glebionis (1), 
Lolium (1), Medicago (1), Raphanus (1) 

Poa 32 Lolium (18), Trifolium (6), Festuca (5), Allium (1) 

 

ÑƖŔŉŸũŔƨůЮċŰĬШxŸũŔƨůЯШĤŸƣőШŉŸƖċŊĲШĦƖŸƓƚЯШƽĲƖĲШƣőĲШĦƖŸƓШƚĲĲĬƚШůŸƚƣШŉƖĲƕƨĲŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШċШ

ŉŸĦƨƚШĦŸŰƣċůŔŰċŰƣШыƚĲƻĲŰШŸƨƣШŸŉШƣőŔƖƣĲĲŰШŊĲŰĲƖċьЮШÑőŔƚШŔƚШŰŸƣĲƽŸƖƣőǃЯШƚŔŰĦĲШŉŸƖċŊĲШĦƖŸƓƚШċũƚŸШőċĬШ

ƣőĲШőŔŊőĲƚƣШƖċƣĲƚШŸŉШĦŸŰƣċůŔŰċƣŔŸŰШыÑċĤũĲШΟЮΝьЮШfŰШƚŸůĲШĦċƚĲƚЯШƣőĲШĦŸŰƣċůŔŰċŰƣШŊĲŰƨƚШƽċƚШƣőĲШƚċůĲШ

ċƚШƣőĲШĦƖŸƓШƚĲĲĬШŔƣШĦŸŰƣċůŔŰċƣĲĬЮШ[ŸƖШĲǂċůƓũĲЯШÑƖŔŉŸũŔƨůШċƚШċШĦŸŰƣċůŔŰċŰƣШƽċƚШůŸƚƣШĦŸůůŸŰũǃШ



ΠΤ 
 

ŉŸƨŰĬШŔŰШÑƖŔŉŸũŔƨůШĦƖŸƓШƚĲĲĬƚЮ ƚŔĬĲШŉƖŸůШƚŔůŔũċƖŔƣǃШŔŰШƚőċƓĲШċŰĬШƚŔǍĲЯШƣőĲƖĲШċƖĲШũŔůŔƣĲĬШőĲƖĤŔĦŔĬĲШ

ŸƓƣŔŸŰƚШŉŸƖШƽĲĲĬШĦŸŰƣƖŸũШĬƨĲШƣŸШŊĲŰĲƣŔĦШƚŔůŔũċƖŔƣŔĲƚШĤĲƣƽĲĲŰШċШƽĲĲĬШċŰĬШĦƖŸƓШŸŉШƣőĲШƚċůĲШŊĲŰƨƚЮШfŰШ

ŊĲŰĲƖċũЯШĦċƨƚĲƚШŉŸƖШƓƖĲƚĲŰĦĲШŸŉШċШƽĲĲĬШŔŰШċŰǃШŸŉШƣőĲШĦƖŸƓШƚĲĲĬƚШĬĲƚĦƖŔĤĲĬШůċǃШċũƚŸШŔŰĦũƨĬĲШĦƖŸƚƚШ

ĦŸŰƣċůŔŰċƣŔŸŰШŉƖŸůШőċƖƻĲƚƣŔŰŊЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШċŰĬШƓƖŸĦĲƚƚŔŰŊШĲƕƨŔƓůĲŰƣШы7ũċĦťƚőċƽШĲƣШċũЮЯШΞΜΜΞбШ

9ЮШEЮШìŔũƚŸŰШĲƣШċũЮЯШΞΜΝΣьЮ  

 

§ƻĲƖċũũЯШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƽĲƖĲШƣőĲШƖċƖĲƚƣШƣǃƓĲШŸŉШĦŸŰƣċůŔŰċŰƣЯШůŸƚƣШŸŉƣĲŰШĤĲŔŰŊШŉŸƨŰĬШŔŰШ

ƚĲĲĬШũŸƣƚШŸŉШÅċƓőċŰƨƚШы[ŔŊƨƖĲШΟЮΝьЮШ ŸŰрƖĲŊƨũċƣĲĬШƽĲĲĬƚШƽĲƖĲШƣőĲШůŸƚƣШĦŸůůŸŰШƣǃƓĲШŸŉШ

ĦŸŰƣċůŔŰċŰƣЯШůŸƚƣШŸŉƣĲŰШĤĲŔŰŊШŉŸƨŰĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШxŸũŔƨůЮШ7ĲƣċШƽċƚШƣőĲШĦƖŸƓШƽŔƣőШƣőĲШũċƖŊĲƚƣШ

ŰƨůĤĲƖШŸŉШƖĲĦŸƖĬƚШŸŉШĦŸŰƣċůŔŰċŰƣƚШƣőċƣШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШċŰŸƣőĲƖШĦƖŸƓШƚĲĲĬШыŸƣőĲƖШƣőċŰШƣőĲШŸŰĲШ

ĤĲŔŰŊШŔůƓŸƖƣĲĬьЯШƽőŔũĲШÑƖŔŉŸũŔƨůШőċĬШƣőĲШůŸƚƣШƖĲĦŸƖĬƚШŸŉШĦŸŰƣċůŔŰċŰƣƚШƣőċƣШĦŸƨũĬШĤĲШĦũċƚƚŔǯĲĬШŔŰƣŸШ

ůƨũƣŔƓũĲШĦċƣĲŊŸƖŔĲƚШыŰŸŰрƖĲŊƨũċƣĲĬШƽĲĲĬШŸƖШċŰŸƣőĲƖШĦƖŸƓШƚĲĲĬьЮШ ũƣőŸƨŊőШ7ƖċƚƚŔĦċЮĬŔĬШŰŸƣШőċƻĲШƣőĲШ

őŔŊőĲƚƣШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШċůŸŰŊƚƣШƣőĲШŉŸĦƨƚШĦƖŸƓƚШыÑċĤũĲШΟЮΞьЯШŰŸƖШũĲċĬШċŰǃШŸŉШ

ƣőĲШĦŸŰƣċůŔŰċŰƣШƣǃƓĲШĦċƣĲŊŸƖŔĲƚШы[ŔŊƨƖĲШΟЮΝьЯШŔƣШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰũǃШŔůƓŸƖƣĲĬШĦƖŸƓШƚĲĲĬЯШċŰĬШ

ƣőĲƖĲŉŸƖĲШƽċƚШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШƣőĲШůŸƚƣШƖĲĦŸƖĬƚШŸŉШċШĦŸŰƣċůŔŰċŰƣШƚĲĲĬЮ 

 

 

 



ΠΥ 
 

 
 
[ŔŊƨƖĲШΟЮΝЮШ9ŸŰƣċůŔŰċŰƣШƚĲĲĬШƣǃƓĲƚЮШ9ŸŰƣċůŔŰċŰƣШƚĲĲĬШƣǃƓĲƚШŉŸƖШŉŸĦƨƚШĦŸŰƣċůŔŰċŰƣƚШŉŸƨŰĬШƽŔƣőŔŰШ
ƚĲĲĬШũŸƣƚШŸŉШŉŸĦƨƚШĦƖŸƓƚЮШ[ŸƖШĲċĦőШŉŸĦƨƚШĦƖŸƓШƚĲĲĬШŊĲŰƨƚЯШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШŰƨůĤĲƖШƽŔƣőŔŰШĲċĦőШ
ĦŸũŸƨƖШĦċƣĲŊŸƖǃШƖĲƓƖĲƚĲŰƣƚШőŸƽШůċŰǃШƣŔůĲƚШċШƣǃƓĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚĲĲĬШƽċƚШƖĲĦŸƖĬĲĬЮ ÅŸƽШŸƖĬĲƖШ
ĤċƚĲĬШŸŰШŸƻĲƖċũũШŰƨůĤĲƖШŸŉШƖĲĦŸƖĬƚШŸŉШŉŸĦƨƚШĦŸŰƣċůŔŰċŰƣЮШ 
 

fŰШƣőĲШĲŰƣŔƖĲШÄƨċŰ9ċƖŊŸШ?ċƣċƚĲƣЯШŸŰũǃШΞΦШƖĲĦŸƖĬƚШŸŉШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШƽĲƖĲШŉŸƨŰĬШŔŰШ

ΞΤШƨŰŔƕƨĲШƚĲĲĬШũŸƣƚШыƣƽŸШƚĲĲĬШũŸƣƚШőċĬШůŸƖĲШƣőċŰШŸŰĲШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚьЯШƽőŔĦőШůĲċŰƣШƣőċƣШŸŰũǃШ

ΜЮΜΣӖШŸŉШċũũШƚĲĲĬШũŸƣƚШĦŸŰƣċŔŰĲĬШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬЮШÑőŔƚШũŸƽШĬĲƣĲĦƣŔŸŰШƖċƣĲШŔƚШũŔťĲũǃШ

ŔŰĬŔĦċƣŔƻĲШƣőċƣШŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚШċƖĲШĲǭĲĦƣŔƻĲũǃШĦũĲċŰŔŰŊШƚĲĲĬШċŰĬШƖĲĬƨĦŔŰŊШƣőĲШƕƨċŰƣŔƣǃШŸŉШ

ĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШŸƻĲƖċũũШыÂĲċƖƚŸŰЯШΞΜΝΜбШÑċǃũŸƖШĲƣШċũЮЯШΝΦΦΥьЮ 

 

§ƨƣШŸŉШƣőĲШċƓƓƖŸǂŔůċƣĲũǃШΝΤΜΜШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШŔŰШ ĲƽШüĲċũċŰĬЯШŸŰũǃШƚŔǂƣĲĲŰШƚƓĲĦŔĲƚШ

ƽĲƖĲШĬĲƣĲĦƣĲĬШƽŔƣőŔŰШƚŔǂƣĲĲŰШŔŰĬŔƻŔĬƨċũШĦƖŸƓШƚƓĲĦŔĲƚШыÑċĤũĲШΟЮΡьЮШÉŸƖŊőƨůЮőċũĲƓĲŰƚĲШƽċƚШƣőĲШůŸƚƣШ

ĦŸůůŸŰШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚЯШƽŔƣőШƚĲƻĲŰШƖĲĦŸƖĬƚЯШċũũШŉŸƨŰĬШŔŰШƻĲŊĲƣċĤũĲШĦƖŸƓШƚĲĲĬШũŸƣƚЮШ

ÉŸƖŊőƨůЮőċũĲƓĲŰƚĲЮŔƚШĦŸŰƚŔĬĲƖĲĬШŸŰĲШŸŉШƣőĲШƽŸƖũĬќƚШƣĲŰШƽŸƖƚƣШƽĲĲĬƚЯШċŰĬШŔƚШċШƣċƖŊĲƣШƚƓĲĦŔĲƚШŉŸƖШ

ĲƖċĬŔĦċƣŔŸŰШƨŰĬĲƖШ ĲƽШüĲċũċŰĬќƚШ ċƣŔŸŰċũШfŰƣĲƖĲƚƣШÂĲƚƣШÅĲƚƓŸŰƚĲШÂƖŸŊƖċůůĲШыcŸũůШĲƣШċũЮЯШΝΦΤΤбШ

cƨũůĲЯШΞΜΞΜбШòċůŸċőШĲƣШċũЮЯШΞΜΝΟьЮШũŸƓĲĦƨƖƨƚЮůǃŸƚƨƖŸŔĬĲƚЮƽċƚШƣőĲШƚĲĦŸŰĬШůŸƚƣШċĤƨŰĬċŰƣШ

ƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШƽŔƣőШŉŸƨƖШƖĲĦŸƖĬƚЯШƣƽŸШŸŉШƽőŔĦőШŸĦĦƨƖƖĲĬШŔŰШxŸũŔƨůЮƓĲƖĲŰŰĲШƚĲĲĬШũŸƣƚЮШ



ΠΦ 
 

ÑőƖĲĲШŸŉШƣőĲШƖĲĦŸƖĬƚШŸŉШũŸƓĲĦƨƖƨƚЮůǃŸƚƨƖŸŔĬĲƚЮŸƖŔŊŔŰċƣĲĬШŉƖŸůШ[ƖċŰĦĲЯШċШĦŸƨŰƣƖǃШƽőĲƖĲШőĲƖĤŔĦŔĬĲШ

ƖĲƚŔƚƣċŰƣШĤŔŸƣǃƓĲƚШŸŉШƣőŔƚШƚƓĲĦŔĲƚШċƖĲШťŰŸƽŰШƣŸШĤĲШƽŔĬĲƚƓƖĲċĬШы~ĲŰĦőċƖŔШĲƣШċũЮЯШΞΜΜΣьЮШéĲŊĲƣċĤũĲШ

ĦƖŸƓШƚĲĲĬƚШċĦĦŸƨŰƣĲĬШŉŸƖШƣőŔƖƣĲĲŰШƨŰŔƕƨĲШƚĲĲĬШũŸƣƚШƽŔƣőШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚЯШƽőŔĦőШƽċƚШ

ƣőĲШůŸƚƣШŸŉШċŰǃШĦƖŸƓШƣǃƓĲШыŉŸũũŸƽĲĬШĤǃШŉŸƖċŊĲШƽŔƣőШĲŔŊőƣьЮШÅċƓőċŰƨƚЮƚċƣŔƻƨƚШċŰĬШ[ŸĲŰŔĦƨũƨůЮƻƨũŊċƖĲШ

ƽĲƖĲШƣőĲШĦƖŸƓШƚĲĲĬƚШыĤŸƣőШƻĲŊĲƣċĤũĲШƚĲĲĬƚьШůŸƚƣШĦŸůůŸŰũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШċШƖĲŊƨũċƣĲĬШ

ƕƨċƖċŰƣŔŰĲШƽĲĲĬЮШfŰШŸŰĲШŔŰƚƣċŰĦĲЯШƣőĲШŔůƓŸƖƣĲĬШћĦƖŸƓќШƚĲĲĬШƽċƚШƣőĲШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШ

ŔƣƚĲũŉШы~ĲŊċƣőǃƖƚƨƚЮůċǂŔůƨƚђЯШċŰĬШŔƣШƽċƚШĬĲŰŔĲĬШĲŰƣƖċŰĦĲШŔŰƣŸШ ĲƽШüĲċũċŰĬШĤĲĦċƨƚĲШŸŉШŔƣƚШ

ƖĲŊƨũċƣŔŸŰШƚƣċƣƨƚЮШfƣШŔƚШũŔťĲũǃШƣőċƣШƣőĲШŔůƓŸƖƣĲƖШƽċƚШƨŰċƽċƖĲШŸŉШƣőŔƚШƚƓĲĦŔĲƚќШƚƣċƣƨƚШċƣШƣőĲШƣŔůĲЮШ§ŉШƣőĲШ

ŉŸĦƨƚШĦƖŸƓƚШыÑċĤũĲШΟЮΞьЯШ7ĲƣċеЮ7ƖċƚƚŔĦċеЮ]ũĲĤŔŸŰŔƚеЮÂĲƣƖŸƚĲũŔŰƨůШċŰĬШÅċƓőċŰƨƚШƽĲƖĲШƣőĲШŸŰũǃШĦƖŸƓƚШ

ƣőċƣШċũƚŸШőċĬШƚĲĲĬШũŸƣƚШƽŔƣőШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬЮШÉŔŰĦĲШƣőĲƚĲШĦƖŸƓШƚĲĲĬƚШůċĬĲШĤŸƣőШũŔƚƣƚЯШ

ƣőĲǃШĦŸƨũĬШƽċƖƖċŰƣШŔŰĦƖĲċƚĲĬШůŸŰŔƣŸƖŔŰŊШĤǃШ~ÂfЮ  

 

?ĲƚƓŔƣĲШĤĲŔŰŊШƣőĲШũċƖŊĲƚƣШĦƖŸƓШƚĲĲĬШĲǂƓŸƖƣĲƖШƣŸШ ĲƽШüĲċũċŰĬШĤċƚĲĬШŸŰШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШŔůƓŸƖƣĲĬШ

ƚĲĲĬШũŸƣƚЯШÖÉ ШőċĬШŸŰũǃШŸŰĲШƚĲĲĬШũŸƣШƽŔƣőШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬШċŰĬШ ƨƚƣƖċũŔċШŸŰũǃШőċĬШƣƽŸЮШ

]ĲƖůċŰǃЯШċŰŸƣőĲƖШƣŸƓШǯƻĲШƚĲĲĬШƓƖŸƻŔĬĲƖЯШőċĬШǍĲƖŸШƚĲĲĬШũŸƣƚШƽŔƣőШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬЮШ

ũƣőŸƨŊőШŔƣШŔƚШŰŸƣШŔŰШƣőĲШƣŸƓШǯƻĲШĦŸƨŰƣƖŔĲƚШƣőċƣШ ĲƽШüĲċũċŰĬШŔůƓŸƖƣƚШƚĲĲĬШũŸƣƚШŉƖŸůЯШfƣċũǃШőċĬШƣőĲШ

ůŸƚƣШƖĲĦŸƖĬƚШŸŉШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬЯШƽŔƣőШĲŔŊőƣЮШfƣШŔƚШƽŸƖƣőШŰŸƣŔŰŊШƣőċƣШĤĲĦċƨƚĲШŸŉШċШΞΜΝΣШ

ŔŰĦƨƖƚŔŸŰШŸŉШĤƨƣŔũŸŰЮƣőĲŸƓőƖċƚƣŔШƣőċƣШƽċƚШƣƖċĦĲĬШĤċĦťШƣŸШċШƚĲĲĬШũŸƣШŸŉШƓĲũũĲƣĲĬШŉŸĬĬĲƖШ7ĲƣċЮƻƨũŊċƖŔƚШ

ŸƖŔŊŔŰċƣŔŰŊШŉƖŸůШfƣċũǃЯШ~ÂfШŰŸƽШƨƣŔũŔƚĲƚШċШůŸƖĲШƚƣƖŔŰŊĲŰƣШĤŔŸƚĲĦƨƖŔƣǃШƓƖŸƣŸĦŸũШŉŸƖШŔŰƚƓĲĦƣŔŰŊШƚĲĲĬШũŸƣƚШ

ŉƖŸůШfƣċũǃШы~ÂfЯШΞΜΞΡċьЮШ[ŸƖШƚĲĲĬШũŸƣƚШŸŉШ7ĲƣċЮƻƨũŊċƖŔƚЯШƣőŔƚШŔŰĦũƨĬĲƚШĬƖċƽŔŰŊШċШƚċůƓũĲШƚŔǍĲШƣőċƣШŔƚШ

ŸŰĲрƣőŔƖĬШũċƖŊĲƖШƣőċŰШƖĲƕƨŔƖĲĬШŉŸƖШŸƣőĲƖШĲǂƓŸƖƣŔŰŊШĦŸƨŰƣƖŔĲƚШы~ÂfЯШΞΜΞΡċьЮШ  

 

ÑċĤũĲШΟЮΡЮШÅĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШĬĲƣĲĦƣŔŸŰƚЮШÅĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚШƣőċƣШƽĲƖĲШ
ĬĲƣĲĦƣĲĬШŔŰШċũũШĦƖŸƓШƚĲĲĬШũŸƣƚШыŰŸƣШŢƨƚƣШŉŸĦƨƚШĦƖŸƓƚьЮШÅŸƽШŸƖĬĲƖШĤċƚĲĬШŸŰШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШƽőĲƖĲШ
ƓƖĲƚĲŰƣШƻċũƨĲƚЮ 
 

Regulated quarantine 
species 

Seed lots 
where 

present 

Crop seed species (seed lots with 
quarantine species) 

County of origin (seed 
lots with quarantine 

species) 
Sorghum halepense 7 Foeniculum vulgare (3), Raphanus 

sativus (2), Pastinaca sativa (1), 
Petroselinum crispum (1) 

Italy (5), Chile (1), Serbia 
(1) 

Alopecurus 
myosuroides 

4 Lolium perenne (2), Dactylis 
glomerata (1), Pisum sativum (1) 

France (3), Netherlands 
(1) 

Silybum marianum 3 Raphanus sativus (2), Beta vulgaris 
(1) 

Italy (2), Netherlands (1) 

Aethusa cynapium 2 Glebionis coronaria (1), Spinacia 
oleracea (1) 

Denmark (1), Vietnam (1) 



ΡΜ 
 

Conium maculatum 2 Brassica napus (1), Pastinaca sativa 
(1) 

Belgium (1), Serbia (1) 

Abutilon theophrasti 1 Raphanus sativus (1) Hungary (1) 
Arctium minus 1 Lolium perenne (1) Poland (1) 
Carduus crispus 1 Trifolium pratense (1) Uruguay (1) 
Carthamus lanatus 1 Beta vulgaris (1) France (1) 
Cenchrus incertus 1 Avena sativa (1) USA (1) 
Cenchrus setiger 1 Medicago sativa (1) Italy (1) 
Galega officinalis 1 Foeniculum vulgare (1) Chile (1) 
Megathyrsus maximus 1 Megathyrsus maximus (1) Thailand (1) 
Onopordum acanthium 1 Raphanus sativus (1) France (1) 
Orobanche sp. 1 Eucalyptus cladocalyx (1) Australia (1) 
Rumex hypogaeus 1 Ornithopus sativus (1) Australia (1) 

 

ÉĲĲĬШũŸƣШůċƚƚШƻċƖŔĲƚШŊƖĲċƣũǃШċůŸŰŊШĬŔǭĲƖĲŰƣШĦƖŸƓШƚĲĲĬƚЯШċƚШƽĲũũШċƚШƽŔƣőŔŰШƣőĲШƚċůĲШĦƖŸƓЯШƽŔƣőШ

ƻċũƨĲƚШŉŸƖШƣőĲШũċƣƣĲƖШǰƨĦƣƨċƣŔŰŊШŉƖŸůШũĲƚƚШƣőċŰШŸŰĲШťŔũŸŊƖċůШƣŸШΞΡрΠΜШƣŸŰŰĲƚШŉŸƖШŸŰĲШƚĲĲĬШũŸƣЮШ§ŰШ

ċƻĲƖċŊĲЯШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШƽĲƖĲШũċƖŊĲƖШƣőċŰШŰŸŰрĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШы[ŔŊƨƖĲШΟЮΞьЮШÑőĲШ

ůŸƚƣШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШŔŰШůċƚƚШыƓрƻċũƨĲШӅШЮΜΜΝШŉƖŸůШ~ċŰŰтìőŔƣŰĲǃШÖШƣĲƚƣьШĤĲƣƽĲĲŰШ

ĦŸŰƣċůŔŰċƣĲĬШċŰĬШŰŸŰрĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШŸĦĦƨƖƖĲĬШŉŸƖШ7ƖċƚƚŔĦċеЮ9ŔĦőŸƖŔƨůеЮ?ċƨĦƨƚеШ

]ũĲĤŔŸŰŔƚеЮxŸũŔƨůШċŰĬШÅċƓőċŰƨƚЮШ[ŸƖШƚŸůĲШŸŉШƣőĲƚĲШĦƖŸƓƚЯШƣőĲШůċƚƚШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШċƖĲШ

ċŰǃƽőĲƖĲШŉƖŸůШƣƽŸШƣŸШƚŔǂШƣŔůĲƚШŊƖĲċƣĲƖШƣőċŰШƣőċƣШŸŉШƨŰĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШы9őŔĦőŸƖŔƨůШΞǂЯШ

7ƖċƚƚŔĦċШΠǂЯШ?ċƨĦƨƚШΣǂьЮШxŸƽĲƖЯШĤƨƣШƚƣŔũũШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚШŔŰШůċƚƚШыƓрƻċũƨĲƚШЮΜΝΜШƣŸШӂЮΜΜΝьШ

ŸĦĦƨƖƖĲĬШŉŸƖШũũŔƨůЯШÂĲƣƖŸƚĲũŔŰƨůШċŰĬШÑƖŔŉŸũŔƨůЮШfŰШċĬĬŔƣŔŸŰЯШċШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШĲǂŔƚƣĲĬШыƓрƻċũƨĲШ

ӅШЮΜΜΝШŉƖŸůШ~ċŰŰтìőŔƣŰĲǃШÖШƣĲƚƣьШĤĲƣƽĲĲŰШƣőĲШůċƚƚШŸŉШƚĲĲĬШũŸƣƚШƽŔƣőШċШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШ

ƚƓĲĦŔĲƚШċŰĬШƣőŸƚĲШƣőċƣШƽĲƖĲШĦŸŰƣċůŔŰċŰƣШŉƖĲĲбШũċƖŊĲƖШƚĲĲĬШũŸƣƚШċƖĲШůŸƖĲШũŔťĲũǃШƣŸШĦŸŰƣċŔŰШċШ

ƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬЮШÑőĲƚĲШƖĲƚƨũƣƚШƚƨƓƓŸƖƣШfÉÑ ШƖƨũĲƚШŸŰШůċǂŔůƨůШƚĲĲĬШũŸƣШƽĲŔŊőƣƚЯШƽőŔĦőШ

ċƖĲШĤċƚĲĬШŸŰШƣőĲШƓƖŔŰĦŔƓũĲШƣőċƣШũċƖŊĲƖШƚĲĲĬШũŸƣƚШċƖĲШůŸƖĲШũŔťĲũǃШƣŸШĤĲШĦŸŰƣċůŔŰċƣĲĬШƣőċŰШƚůċũũĲƖШ

ƚĲĲĬШũŸƣƚШыuƖƨƚĲЯШΝΦΦΦьЮ  

 

 



ΡΝ 
 

 
 
[ŔŊƨƖĲШΟЮΞЮШ[ŸĦƨƚШĦƖŸƓШƚĲĲĬШũŸƣШůċƚƚШĦŸůƓċƖŔƚŸŰЮШ9ŸůƓċƖŔƚŸŰШŸŉШůċƚƚШŉŸƖШĦŸŰƣċůŔŰċƣĲĬШċŰĬШŰŸŰр
ĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШŸŉШŉŸĦƨƚШĦƖŸƓƚЮШxŸŊΝΜΜШťŊШŔƚШΝШťŊШċŰĬШxŸŊΝΜΠШťŊШŔƚШΝΜЯΜΜΜШťŊЮ 
 

9ŸŰĦũƨƚŔŸŰ 

ÂċƚƣШŔŰƣĲƖŰċƣŔŸŰċũШƚƣƨĬŔĲƚШũŸŸťŔŰŊШċƣШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШċƖĲШƚĦċƖĦĲЯШċŰĬШŊĲŰĲƖċũũǃШŉŸĦƨƚĲĬШŸŰШ

ƖĲũċƣŔƻĲũǃШŉĲƽШĦƖŸƓШƚƓĲĦŔĲƚШŸƖШċШƚůċũũШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШыũĬĲƖůċŰШĲƣШċũЮЯШΞΜΝΝбШ9ŸƚƚƨШĲƣШċũЮЯШ

ΞΜΞΜбШ]ĲƖƻŔũũċШĲƣШċũЮЯШΞΜΝΦбШ~ŔĦőċĲũШĲƣШċũЮЯШΞΜΝΜьЮШfŰШċĬĬŔƣŔŸŰЯШŰŸŰĲШŸŉШƣőĲƚĲШƚƣƨĬŔĲƚШŔŰƻĲƚƣŔŊċƣĲĬШ

ƻĲŊĲƣċĤũĲШĦƖŸƓШƚĲĲĬƚЮШ9ŸŰƚŔĬĲƖŔŰŊШ ĲƽШüĲċũċŰĬШƣƖċĬĲƚШĦƖŸƓШƚĲĲĬƚШƽŔƣőШċƓƓƖŸǂŔůċƣĲũǃШőċũŉШŸŉШƣőĲШ

ƽŸƖũĬќƚШĦŸƨŰƣƖŔĲƚЯШŔůƓŸƖƣƚШƣőŸƨƚċŰĬƚШŸŉШĦƖŸƓШƚĲĲĬШƚƓĲĦŔĲƚЯШŔŰƚƓĲĦƣƚШĲƻĲƖǃШƚĲĲĬШũŸƣШċŰĬШƨƣŔũŔƚĲƚШ

ũċƖŊĲƖШƽŸƖťŔŰŊШƚċůƓũĲШƚŔǍĲƚШƣőċŰШƖĲƕƨŔƖĲĬШĤǃШfÉÑ ЯШŸƨƖШƚƣƨĬǃШŔƚШŔŰШċШƨŰŔƕƨĲШƓŸƚŔƣŔŸŰШƣŸШƓƖŸƻŔĬĲШ

ŔŰĬƨƚƣƖǃШƽŔƣőШƨƚĲŉƨũШċŰċũǃƚŔƚШƖĲŊċƖĬŔŰŊШƽĲĲĬШƚĲĲĬƚШƣőċƣШƣőċƣШċƖĲШƣƖċŰƚƓŸƖƣĲĬШŊũŸĤċũũǃШƣőƖŸƨŊőŸƨƣШƣőĲШ

ƚĲĲĬШŉŸƖШƚŸƽŔŰŊШƚǃƚƣĲůЮШ 

 

§ƻĲƖċũũЯШŸƨƖШċŰċũǃƚŔƚШƚőŸƽĲĬШƣőċƣШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШƽċƚШƖċƖĲЯШŸŰũǃШŸĦĦƨƖƖŔŰŊШŔŰШΝЮΦӖШŸŉШ

ċƓƓƖŸǂŔůċƣĲũǃШΠΝЯΣΝΜШƚĲĲĬШũŸƣƚШŸƻĲƖШċШǯƻĲрǃĲċƖШƓĲƖŔŸĬЮШÅĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƽĲƖĲШƣőĲШƖċƖĲƚƣШ

ƣǃƓĲШŸŉШĦŸŰƣċůŔŰċŰƣЯШŸŰũǃШŸĦĦƨƖƖŔŰŊШŔŰШΜЮΜΣӖШŸŉШċũũШƚĲĲĬШũŸƣƚЮШxŸƽШŔŰĦŔĬĲŰĦĲƚШŸŉШƽĲĲĬШƚĲĲĬƚШċƖĲШ

ŔŰĬŔĦċƣŔƻĲШƣőċƣШŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚШċƖĲШĲǭĲĦƣŔƻĲШŔŰШůŔŰŔůŔƚŔŰŊШƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚЮШcŸƽĲƻĲƖЯШŔƣШŔƚШċũƚŸШ

ƓŸƚƚŔĤũĲШƣőċƣШ ĲƽШüĲċũċŰĬќƚШƚƣƖŔŰŊĲŰƣШĤŔŸƚĲĦƨƖŔƣǃШƚƣċŰĬċƖĬƚШĦċƨƚĲШƚĲĲĬШĦŸůƓċŰŔĲƚШƣŸШŔůƓũĲůĲŰƣШ

ĤĲƚƣШƓƖċĦƣŔĦĲƚШƽőĲŰШĲǂƓŸƖƣŔŰŊШƚĲĲĬШũŸƣƚШőĲƖĲЮШ ШŉƨƣƨƖĲШƚƣƨĬǃШĦŸůƓċƖŔŰŊШċŰċũǃƚŔƚШŸŉШƚĲĲĬШŉŸƖШƚŸƽŔŰŊШ

ŔŰƚƓĲĦƣŔŸŰШĬċƣċШŉƖŸůШƻċƖŔŸƨƚШŔŰƣĲƖŰċƣŔŸŰċũШĤŸƖĬĲƖШċŊĲŰĦŔĲƚШƽŸƨũĬШĤĲШƨƚĲŉƨũШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőŔƚЮШ 



ΡΞ 
 

 

EƻĲŰШƣőŸƨŊőШĦŸŰƣċůŔŰċƣŔŸŰШƽċƚШƖċƖĲЯШŔŰĦƨƖƚŔŸŰƚШĦċŰШċƖŔƚĲШŉƖŸůШŢƨƚƣШŸŰĲШƚĲĲĬШũŸƣШĦŸŰƣċŔŰŔŰŊШċШ

ƕƨċƖċŰƣŔŰĲШƽĲĲĬШŸƖШċŰШƨŰũŔƚƣĲĬШƚƓĲĦŔĲƚШŰŸƣШťŰŸƽŰШƣŸШŸĦĦƨƖШŔŰШ ĲƽШüĲċũċŰĬЮШ7ĲĦċƨƚĲШŸŉШƣőŔƚЯШ

ĲǭŔĦŔĲŰƣШĦŸũũĲĦƣŔŸŰШċŰĬШĲǂċůŔŰċƣŔŸŰШŸŉШŔŰƣĲƖĦĲƓƣŔŸŰШĬċƣċШƚőŸƨũĬШĦŸŰƣŔŰƨċũũǃШĤĲШƨŰĬĲƖƣċťĲŰШĤǃШ~ÂfЯШ

ċƚШĬŸŔŰŊШƚŸШĦċŰШőĲũƓШŔĬĲŰƣŔŉǃШƻċƖŔċĤũĲƚШƣőċƣШůŸƚƣШĦŸůůŸŰũǃШĦŸŰƣƖŔĤƨƣĲШƣŸШƣőĲШŸĦĦƨƖƖĲŰĦĲШŸŉШ

ƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШыċŰĬШŸƣőĲƖШƓƖŸĤũĲůċƣŔĦШĦŸŰƣċůŔŰċŰƣƚьЮШÑőŔƚШŔŰĦũƨĬĲƚШƖĲƓŸƖƣŔŰŊШƣőĲШ

ŰƨůĤĲƖШŸŉШƽĲĲĬШƚĲĲĬƚЯШŔŰƚƣĲċĬШŸŉШŢƨƚƣШċĤƚĲŰĦĲоƓƖĲƚĲŰĦĲШŸŉШċШĦŸŰƣċůŔŰċŰƣЯШƚŸШƣőċƣШƓƖŸƓċŊƨũĲШ

ƓƖĲƚƚƨƖĲШĦċŰШĤĲШƚĦċũĲĬШƨƓШċĦĦŸƖĬŔŰŊũǃЮШ 

 

ũƣőŸƨŊőШƣőĲШƖĲċƚŸŰШŔƚШŰŸƣШťŰŸƽŰЯШƻĲŊĲƣċĤũĲШƚĲĲĬШũŸƣƚШőċĬШƣőĲШůŸƚƣШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШ

ċŰĬШŉƨƖƣőĲƖШŔŰƻĲƚƣŔŊċƣŔŸŰШŔƚШƚƣŔũũШŰĲĲĬĲĬШƣŸШĬĲƣĲƖůŔŰĲШƽőĲƣőĲƖШ~ÂfШƚőŸƨũĬШŔŰĦƖĲċƚĲШƚƨƖƻĲŔũũċŰĦĲШŸŉШ

ƻĲŊĲƣċĤũĲШƚĲĲĬШũŸƣƚЮШfŰШƣőŔƚШƖĲŊċƖĬЯШċШƚƨƖƻĲŔũũċŰĦĲШƣŸŸũЯШƚƨĦőШċƚШċШƚƣċƣŔƚƣŔĦċũШůŸĬĲũШƣőċƣШĦċŰШőĲũƓШ

ƓƖĲĬŔĦƣШƽőĲƣőĲƖШċШƚĲĲĬШũŸƣШŔƚШĦŸŰƣċůŔŰċƣĲĬШŸƖШŰŸƣШŊŔƻĲŰШċƚƚŸĦŔċƣĲĬШƻċƖŔċĤũĲƚШыĲЮŊЮШĦƖŸƓШƚƓĲĦŔĲƚЯШ

ůċƚƚЯШĲǂƓŸƖƣŔŰŊШĦŸƨŰƣƖǃьШƽŸƨũĬШĤĲШƨƚĲŉƨũШƣŸШ~ÂfШŉŸƖШĬĲĦŔĬŔŰŊШőŸƽШƣŸШƣċƖŊĲƣШĤŔŸƚĲĦƨƖŔƣǃШĲǭŸƖƣƚЮШÑőŔƚШ

ťŔŰĬШŸŉШƖŔƚťШůŸĬĲũШĦŸƨũĬШƖĲĬƨĦĲШƣőĲШŰĲĲĬШƣŸШŔŰƚƓĲĦƣШĲƻĲƖǃШƚĲĲĬШũŸƣЯШƽőŔĦőШůċǃШĤĲĦŸůĲШůŸƖĲШ

ŰĲĦĲƚƚċƖǃШŔŰШƣőĲШŉƨƣƨƖĲШċƚШƣőĲШŰƨůĤĲƖШŸŉШŔůƓŸƖƣĲĬШĦƖŸƓШƚƓĲĦŔĲƚЯШƣƖċĬŔŰŊШƓċƖƣŰĲƖƚШċŰĬШƣƖċĬĲШƻŸũƨůĲШ

ŔŰĦƖĲċƚĲƚШŉŸƖШ ĲƽШüĲċũċŰĬЮШШ 

 

ƨƣőŸƖШ9ŸŰƣƖŔĤƨƣŔŸŰƚ 

9ŸŰĦĲƓƣƨċũŔǍċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ9őƖŔƚƣŸƓőĲƖШEЮШ
7ƨĬĬĲŰőċŊĲŰ 
?ċƣċШĦƨƖċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШ9őƖŔƚƣŸƓőĲƖШEЮШ7ƨĬĬĲŰőċŊĲŰ 
[ŸƖůċũШċŰċũǃƚŔƚаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
[ƨŰĬŔŰŊШċĦƕƨŔƚŔƣŔŸŰаШsŸőŰШ]ЮШcċůƓƣŸŰЯШ9őƖŔƚƣŸƓőĲƖШEЮШ7ƨĬĬĲŰőċŊĲŰ 
fŰƻĲƚƣŔŊċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШ9őƖŔƚƣŸƓőĲƖШEЮШ7ƨĬĬĲŰőċŊĲŰ 
~ĲƣőŸĬŸũŸŊǃаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ9őƖŔƚƣŸƓőĲƖШEЮШ
7ƨĬĬĲŰőċŊĲŰ 
ÂƖŸŢĲĦƣШ ĬůŔŰŔƚƣƖċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ÉŸŉƣƽċƖĲаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШ9őƖŔƚƣŸƓőĲƖШEЮШ7ƨĬĬĲŰőċŊĲŰ 
ÉƨƓĲƖƻŔƚŔŸŰаШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰЯШ9őƖŔƚƣŸƓőĲƖШEЮШ7ƨĬĬĲŰőċŊĲŰ 
éŔƚƨċũŔǍċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ìƖŔƣŔŰŊШтШŸƖŔŊŔŰċũШĬƖċŉƣаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ìƖŔƣŔŰŊШтШƖĲƻŔĲƽШѼШĲĬŔƣŔŰŊаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ9őƖŔƚƣŸƓőĲƖШEЮШ
7ƨĬĬĲŰőċŊĲŰЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰ 

 



ΡΟ 
 

9őċƓƣĲƖШΠаШ7ŔŸƚĲĦƨƖŔƣǃШƖŔƚťƚШċĤƖŸċĬаШƽĲĲĬƚШŔŰШĦƖŸƓШƚĲĲĬШũŸƣƚШ
ŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċаШƓƖĲƻċũĲŰĦĲЯШƣƖĲŰĬƚШċŰĬШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШ 

 
ÑőŔƚШĦőċƓƣĲƖШŔƚШƓƖĲƚĲŰƣĲĬШċƚШŔƣШċƓƓĲċƖĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƓĲĲƖрƖĲƻŔĲƽĲĬШůċŰƨƚĦƖŔƓƣаШÅƨĤĲŰƚƣĲŔŰЯШsЮШ
~ЮЯШcƨũůĲЯШÂЮШEЮЯШ7ƨĬĬĲŰőċŊĲŰЯШ9ЮEЮЯШÅŸũƚƣŸŰЯШ~ЮÂЮЯШѼШcċůƓƣŸŰЯШsЮ]ЮШыΞΜΞΡьЮШ7ŔŸƚĲĦƨƖŔƣǃШƖŔƚťƚШŉƖŸůШ
ƽĲĲĬƚШŔŰШĦƖŸƓШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċаШƓƖĲƻċũĲŰĦĲЯШƣƖĲŰĬƚШċŰĬШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲЮШ
 ĲŸ7ŔŸƣċЯШΝΜΟаШΝрΟΜЮ  
 

ĤƚƣƖċĦƣ 

The international crop seed trade is a major pathway for the unintentional introduction of non-
native invasive plant species and herbicide-resistant weeds, posing biosecurity threats to 
agriculture and ecosystems. However, published studies examining weed contaminants in crop 
seed remain scarce. To address this, we analysed Canadian Food Inspection Agency (CFIA) 
monitoring data for 2,080 randomly sampled crop seed lots imported from the United States of 
America (USA) between 2007 and 2019. Both nations are major players in the global seed trade, 
making them key biosecurity case studies. We reported 262 contaminant species: 70% were 
introduced in Canada, 23% were native, and 7% had not been previously recorded (absent) in 
Canada. General weeds (not also imported as crops) comprised 63% of contaminant species; the 
remaining species were classified as seed of another crop. CFIA-classified noxious weeds (Classes 
1т5) made up 12% of the contaminant species. Most contaminants were associated with only one 
or two crop species. Over the study period, there was a decline in general and noxious weeds, and 
noxious weeds were reported significantly less than non-noxious weeds over the study period. 
Entry-prohibited species (Class 1) were rare, limited to four records of Cuscuta spp. We identified 
14 general weed species currently absent from Canada, notably the frequently reported Trifolium 
vesiculosum, along with Galium parisiense, Torilis nodosa, and Trifolium hirtum, all established in 
climatically similar regions of the USA, as well as Bromus catharticus and Euphorbia aleppica, 
identified as environmental and agricultural threats. Eight additional species, such as Apera spica-
venti, currently limited to one Canadian province, pose a potential domestic spread risk. Reported 
Class 2 CFIA noxious weeds, including Cirsium arvense, Convolvulus arvensis, and Elymus repens, 
are of concern as their ecological range is not fully realised in Canada. Chenopodium album was 
the most widespread general weed detected across crop species. Contaminants with a known 
history of herbicide resistance in the USA but not in Canada increased significantly over time (e.g., 
Sorghum halepense, Poa annua), while those resistant in one Canadian province (Bromus 
tectorum) risk further spread in Canada. The introduction of new resistance is of concern when a 
contaminant species is reported in a crop type in Canada and documented as herbicide-resistant 
in the same crop type in the USA (Poa annua in forage and turf seed lots). Regulatory concerns 
include importing crops that are also classified as noxious or problematic weeds (Bromus 
tectorum , Poa annua), permitting contaminants absent from Canada in seed lots, and the dual 
classification of species that are native but also entry-prohibited (Cuscuta campestris). Our study 
highlights that expanded global seed trade necessitates ongoing seed lot monitoring, risk 
assessment, and adaptive regulations to help safeguard agriculture and biodiversity without 
hindering trade. 
 



ΡΠ 
 

fŰƣƖŸĬƨĦƣŔŸŰ 

9ċŰċĬċШƓũċǃƚШċШƓƖŸůŔŰĲŰƣШƖŸũĲШŔŰШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲШċƚШċШũĲċĬŔŰŊШƓƖŸĬƨĦĲƖЯШƓƖŸĦĲƚƚŸƖЯШ

ċŰĬШĲǂƓŸƖƣĲƖШŸŉШőŔŊőрƕƨċũŔƣǃШĦƖŸƓШƚĲĲĬЯШĲŰŊċŊŔŰŊШŔŰШƣƖċĬĲШƽŔƣőШċƓƓƖŸǂŔůċƣĲũǃШƣƽŸрƣőŔƖĬƚШŸŉШ

ĦŸƨŰƣƖŔĲƚШƽŸƖũĬƽŔĬĲШы [9ШΞΜΝΦбШÉĲĲĬƚр9ċŰċĬċШΞΜΞΠьЮШfƣШŔƚШċШƓƖŔůċƖǃШƚƨƓƓũŔĲƖШŸŉШƚĲĲĬШŉŸƖШ

ťĲǃШĦƖŸƓƚШƚƨĦőШċƚШĦċŰŸũċЯШċĦĦŸƨŰƣŔŰŊШŉŸƖШΞΞӖШŸŉШŊũŸĤċũШĦċŰŸũċШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШыÖÉ? Ш

ΞΜΞΡьЮШÑőĲШƚĲĲĬШŔŰĬƨƚƣƖǃШůċťĲƚШċШƚŔŊŰŔǯĦċŰƣШĦŸŰƣƖŔĤƨƣŔŸŰШƣŸШ9ċŰċĬċќƚШĲĦŸŰŸůǃЯШŊĲŰĲƖċƣŔŰŊШ

ċƓƓƖŸǂŔůċƣĲũǃШ9 ?ШҘΣШĤŔũũŔŸŰШċŰŰƨċũũǃШŔŰШĬŔƖĲĦƣШċŰĬШŔŰĬŔƖĲĦƣШĲĦŸŰŸůŔĦШŔůƓċĦƣƚШыċũũШ

ƚƨĤƚĲƕƨĲŰƣШůŸŰĲƣċƖǃШƻċũƨĲƚШċƖĲШƖĲƓŸƖƣĲĬШŔŰШ9 ?ьЮШfƣШƚƨƓƓŸƖƣƚШůŸƖĲШƣőċŰШΣΟЯΜΜΜШŢŸĤƚЯШ

ƓƖŸƻŔĬĲƚШҘΞЮΞΣШĤŔũũŔŸŰШŔŰШƽċŊĲƚШċŰĬШƚċũċƖŔĲƚЯШċŰĬШŊĲŰĲƖċƣĲƚШҘΞЮΥШĤŔũũŔŸŰШŔŰШƚĲĲĬШƚċũĲƚШƣŸШ

9ċŰċĬŔċŰШŉċƖůĲƖƚШы [9ШΞΜΝΦьЮШ 

 

9ċŰċĬċШŔƚШŊũŸĤċũũǃШƖċŰťĲĬШċůŸŰŊШƣőĲШƣŸƓШǯƻĲШŉċƚƣĲƚƣрŊƖŸƽŔŰŊШŔůƓŸƖƣĲƖƚШŸŉШƚĲĲĬШŉŸƖШƚŸƽŔŰŊЯШ

ƽŔƣőШƣőĲШƣŸƣċũШƻċũƨĲШŸŉШŔůƓŸƖƣĲĬШƚĲĲĬШĲǂĦĲĲĬŔŰŊШƣőĲШƻċũƨĲШŸŉШĲǂƓŸƖƣĲĬШƚĲĲĬШĤǃШΥΠӖШы§E9Ш

ΞΜΞΟбШÉƣċƣŔƚƣŔĦƚШ9ċŰċĬċШΞΜΞΡьЮШ ШťĲǃШĦŸŰƣƖŔĤƨƣŸƖШƣŸШƣőŔƚШŊƖŸƽƣőШőċƚШĤĲĲŰШŔůƓŸƖƣƚШŉƖŸůШƣőĲШ

ÖŰŔƣĲĬШÉƣċƣĲƚШŸŉШ ůĲƖŔĦċШыÖÉ ьЯШ9ċŰċĬċќƚШũċƖŊĲƚƣШĦƖŸƓШƚĲĲĬШƣƖċĬĲШƓċƖƣŰĲƖШĤǃШĤŸƣőШĬŸũũċƖШ

ƻċũƨĲШċŰĬШƣŸŰŰċŊĲШыÖÉ? ШΞΜΞΠьЮШÉŔŰĦĲШΞΜΝΦЯШ9ċŰċĬċШőċƚШŔůƓŸƖƣĲĬШċŰШċƻĲƖċŊĲШŸŉШҘΠΣΤШ

ůŔũũŔŸŰШŔŰШƚĲĲĬШċŰŰƨċũũǃШŉƖŸůШƣőĲШÖÉ ЯШƖĲƓƖĲƚĲŰƣŔŰŊШΣΟӖШŸŉШƣőĲШƣŸƣċũШƻċũƨĲШŸŉШƚĲĲĬШŔůƓŸƖƣƚШ

ŉƖŸůШċũũШƣƖċĬŔŰŊШƓċƖƣŰĲƖƚЮШÑőŔƚШċĦĦŸƨŰƣƚШŉŸƖШΥΡӖШыΝΟΤЯΠΣΥШƣŸŰŰĲƚьШŸŉШƣőĲШƣŸƣċũШƻŸũƨůĲШŸŉШċũũШ

ƚĲĲĬШŔůƓŸƖƣĲĬШċŰŰƨċũũǃШŔŰƣŸШ9ċŰċĬċШыÉĲĲĬƚр9ċŰċĬċШΞΜΞΠьЮШfŰШΞΜΞΟЯШƣőĲШƓƖŔůċƖǃШĦƖŸƓШ

ƚĲĲĬƚШŔůƓŸƖƣĲĬШŉƖŸůШƣőĲШÖÉ ШŔŰƣŸШ9ċŰċĬċШƽĲƖĲШůċŔǍĲШыĦŸƖŰьШыΡΡЯΝΤΜШƣŸŰŰĲƚьЯШŉŸƖċŊĲШċŰĬШ

ŊƖċƚƚШƚĲĲĬШыΞΤЯΟΣΡШƣŸŰŰĲƚьЯШƓƨũƚĲƚШыΝΣЯΦΞΣШƣŸŰŰĲƚьЯШƚŸǃĤĲċŰƚШыΝΠЯΞΤΦШƣŸŰŰĲƚьЯШċŰĬШĦċŰŸũċШ

ыΣЯΡΟΠШƣŸŰŰĲƚьШыÉĲĲĬƚр9ċŰċĬċШΞΜΞΠьЮШ ĬĬŔƣŔŸŰċũũǃЯШƣőĲШÖÉ ШőċƚШƣőĲШƓŸƣĲŰƣŔċũШƣŸШĲǂƓŸƖƣШ

ҘΝΝЮΥΟШůŔũũŔŸŰШůŸƖĲШŔŰШĦƖŸƓШƚĲĲĬШƣŸШ9ċŰċĬċШƣőċŰШŔƣШĦƨƖƖĲŰƣũǃШĬŸĲƚЯШőŔŊőũŔŊőƣŔŰŊШ

ŸƓƓŸƖƣƨŰŔƣŔĲƚШƣŸШĲǂƓċŰĬШƣƖċĬĲШĤĲƣƽĲĲŰШƣőĲШƣƽŸШĦŸƨŰƣƖŔĲƚШы§E9ШΞΜΞΟьЯШċШƓŸƣĲŰƣŔċũШƣőċƣШƽŔũũШ

ƖĲƕƨŔƖĲШĦŸŰƣŔŰƨĲĬШĦƖŸƚƚрĤŸƖĬĲƖШĦŸŸƓĲƖċƣŔŸŰШċŰĬШƖĲŊƨũċƣŸƖǃШċũŔŊŰůĲŰƣЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШ

ƣőĲШŊƖŸƽƣőШŸŉШ9ċŰċĬċќƚШƚĲĲĬШŔůƓŸƖƣШůċƖťĲƣШŔŰĦƖĲċƚĲƚШƣőĲШƖŔƚťШŸŉШƽĲĲĬШŔŰĦƨƖƚŔŸŰƚШƻŔċШ

ĦŸŰƣċůŔŰċŰƣƚШŔŰШĦƖŸƓШƚĲĲĬШũŸƣƚЯШƨŰĬĲƖƚĦŸƖŔŰŊШƣőĲШŰĲĲĬШŉŸƖШƖŸĤƨƚƣШĤŔŸƚĲĦƨƖŔƣǃШůĲċƚƨƖĲƚЮ 

 



ΡΡ 
 

ÑőĲШƖċƣĲШŸŉШŰĲƽШƓũċŰƣШƚƓĲĦŔĲƚШŔŰƣƖŸĬƨĦƣŔŸŰƚШŔŰШ9ċŰċĬċШőċƚШŊƖŸƽŰШĲǂƓŸŰĲŰƣŔċũũǃШŔŰШƖĲĦĲŰƣШ

ĬĲĦċĬĲƚШƽŔƣőШƣőĲШĲǂƓċŰƚŔŸŰШŸŉШŊũŸĤċũШƣƖċĬĲШċŰĬШƣƖċƻĲũШыE999ШΞΜΝΤьЮШ ŰШĲƚƣŔůċƣĲĬШΡΥӖШŸŉШ

ŔŰƻċƚŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚШŔŰШ9ċŰċĬċШƖĲƚƨũƣĲĬШŉƖŸůШĬĲũŔĤĲƖċƣĲШŔŰƣƖŸĬƨĦƣŔŸŰƚЯШŔŰĦũƨĬŔŰŊШ

ċŊƖŸŰŸůŔĦШĦƖŸƓƚЯШũċŰĬƚĦċƓĲШƓũċŰƣƚЯШŸƖŰċůĲŰƣċũƚЯШċŰĬШůĲĬŔĦŔŰċũШƓũċŰƣƚШы9[f ШċŰĬШ~Ħ9ũċǃШ

ΞΜΜΥьЮШÑőĲШƖĲůċŔŰŔŰŊШƓũċŰƣШŔŰƣƖŸĬƨĦƣŔŸŰƚШŸĦĦƨƖƖĲĬШƨŰŔŰƣĲŰƣŔŸŰċũũǃЯШƓƖŔůċƖŔũǃШċƚШ

ĦŸŰƣċůŔŰċŰƣƚШŔŰШŔůƓŸƖƣĲĬШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚЯШŊƖċŔŰШċŰĬШĦĲƖĲċũШŔůƓŸƖƣƚЯШƚŸŔũЯШůċĦőŔŰĲƖǃЯШ

ƻĲőŔĦũĲƚЯШŸƖШċƚШƚƣŸƽċƽċǃƚШŸŰШĦċƖŊŸШċŰĬШƓċƚƚĲŰŊĲƖШƚőŔƓƚШыE999ШΞΜΝΤьЮШ 

 

ŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣƚШőċƻĲШőŔƚƣŸƖŔĦċũũǃШĤĲĲŰШċШƚŔŊŰŔǯĦċŰƣШƓċƣőƽċǃШŉŸƖШƨŰŔŰƣĲŰƣŔŸŰċũШ

ŔŰƣƖŸĬƨĦƣŔŸŰƚШŸŉШŰċƣƨƖċũŔƚĲĬШƽĲĲĬƚШċƖŸƨŰĬШƣőĲШƽŸƖũĬШы~ċĦťШċŰĬШxŸŰƚĬċũĲШΞΜΜΝьЯШ

ƓċƖƣŔĦƨũċƖũǃШƽőĲŰШƣőĲƚĲШƽĲĲĬƚШċƖĲШŔŰƣƖŸĬƨĦĲĬШŔŰƣŸШƖĲŊŔŸŰƚШƽŔƣőШĦũŔůċƣĲƚШƚŔůŔũċƖШƣŸШƣőŸƚĲШ

ƽőĲƖĲШƣőĲǃШċƖĲШċũƖĲċĬǃШĲƚƣċĤũŔƚőĲĬШыcƨũůĲШΞΜΞΠьЮШÑőĲШŔŰƣĲƖŰċƣŔŸŰċũШĦƖŸƓШƚĲĲĬШƣƖċĬĲШ

ĦŸŰƣŔŰƨĲƚШƣŸШƚĲƖƻĲШċƚШċШƚŔŊŰŔǯĦċŰƣШŔŰƣƖŸĬƨĦƣŸƖǃШƓċƣőƽċǃШŉŸƖШƽĲĲĬШƚĲĲĬƚЯШůċťŔŰŊШŔƣШċШĦƖŔƣŔĦċũШ

ĦŸŰĦĲƖŰШŉŸƖШĤŔŸƚĲĦƨƖŔƣǃШůċŰċŊĲůĲŰƣШы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮШΞΜΞΝьЮШEǭĲĦƣŔƻĲШůċŰċŊĲůĲŰƣШŸŉШ

ƣőĲƚĲШƓċƣőƽċǃƚШƖĲƕƨŔƖĲƚШƨŰĬĲƖƚƣċŰĬŔŰŊШƣőĲШůĲĦőċŰŔƚůƚШŸŉШŔŰƣƖŸĬƨĦƣŔŸŰШċŰĬШƚƓƖĲċĬШŸŉШ

ŔŰƻċƚŔƻĲШƚƓĲĦŔĲƚЯШċƚШƽĲũũШċƚШƣőĲŔƖШĲĦŸŰŸůŔĦШċŰĬШĲĦŸũŸŊŔĦċũШĦŸŰƚĲƕƨĲŰĦĲƚШыÉĲĲĤĲŰƚШĲƣШċũЮШ

ΞΜΞΞьЮ 

 

ÑőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШŰŸŰрŰċƣŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚШƣőƖŸƨŊőШƓċƣőƽċǃƚШƚƨĦőШċƚШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШ

ũŸƣШŔůƓŸƖƣƚШőċƚШŔŰƣĲŰƚŔǯĲĬШƣőĲШŸŰŊŸŔŰŊШĦőċũũĲŰŊĲƚШŸŉШƽĲĲĬШůċŰċŊĲůĲŰƣШŔŰШ9ċŰċĬċЯШ

ƖĲƚƨũƣŔŰŊШŔŰШƚƨĤƚƣċŰƣŔċũШĲĦŸŰŸůŔĦЯШĲŰƻŔƖŸŰůĲŰƣċũЯШċŰĬШőĲċũƣőШŔůƓċĦƣƚШы9[f ШΞΜΝΝьЮШ

~ċŰċŊŔŰŊШƽĲĲĬƚШŔŰШ9ċŰċĬŔċŰШƓċƚƣƨƖĲƚШċŰĬШĦƖŸƓƚШĦŸƚƣƚШċŰШĲƚƣŔůċƣĲĬШҘΞЮΞШĤŔũũŔŸŰШċŰŰƨċũũǃЯШ

ĲƕƨŔƻċũĲŰƣШƣŸШƖŸƨŊőũǃШΝΡӖШŸŉШƣőĲШƣŸƣċũШƻċũƨĲШŸŉШċŰŰƨċũШƓũċŰƣШƓƖŸĬƨĦƣƚШы9[f ШċŰĬШ~Ħ9ũċǃШ

ΞΜΜΥьЮШ§ŉШƣőŔƚШċůŸƨŰƣЯШŊƖŸƽĲƖƚШĤĲċƖШĤĲƣƽĲĲŰШҘΝЮΝШċŰĬШҘΝЮΡШĤŔũũŔŸŰШċŰŰƨċũũǃШŔŰШĦŸƚƣƚШĬƨĲШƣŸШ

ŔŰĦƖĲċƚĲĬШőĲƖĤŔĦŔĬĲШƨƚĲШċŰĬШƖĲĬƨĦĲĬШĦƖŸƓШǃŔĲũĬШċŰĬШƕƨċũŔƣǃШы7ĲĦťŔĲШΞΜΞΠьЮШ 

 

EǭĲĦƣŔƻĲШƽĲĲĬШůċŰċŊĲůĲŰƣШŔƚШĦƖŔƣŔĦċũШŉŸƖШƖĲĬƨĦŔŰŊШƣőĲƚĲШĦŸƚƣƚШċŰĬШůċŔŰƣċŔŰŔŰŊШőŔŊőШĦƖŸƓШ

ǃŔĲũĬƚЮШìŔƣőŸƨƣШŔŰƣĲƖƻĲŰƣŔŸŰЯШĦŸůĤŔŰĲĬШĲƚƣŔůċƣĲƚШŉŸƖШ9ċŰċĬċШċŰĬШƣőĲШÖÉ ШƚƨŊŊĲƚƣШƽĲĲĬШ

ŔŰƣĲƖŉĲƖĲŰĦĲШĦŸƨũĬШƖĲĬƨĦĲШůċŔǍĲШǃŔĲũĬƚШĤǃШΡΜӖЯШƻċũƨĲĬШċƣШҘΟΣЮΝШĤŔũũŔŸŰШċŰŰƨċũũǃШыÉŸũƣċŰŔШĲƣШ



ΡΣ 
 

ċũЮШΞΜΝΣьЯШċŰĬШƚŸǃĤĲċŰШǃŔĲũĬƚШĤǃШΡΞӖЯШƻċũƨĲĬШċƣШҘΞΟЮΞШĤŔũũŔŸŰШċŰŰƨċũũǃШыÉŸũƣċŰŔШĲƣШċũЮШΞΜΝΤьЮШ

ìőĲċƣШŔƚШċũƚŸШƚŔŊŰŔǯĦċŰƣũǃШċǭĲĦƣĲĬЯШƽŔƣőШƓŸƣĲŰƣŔċũШǃŔĲũĬШũŸƚƚĲƚШŸŉШΞΠӖШŔŰШƽŔŰƣĲƖШƽőĲċƣЯШ

ƻċũƨĲĬШċƣШċƓƓƖŸǂŔůċƣĲũǃШҘΟШĤŔũũŔŸŰШċŰŰƨċũũǃЯШċŰĬШΞΜӖШŔŰШƚƓƖŔŰŊШƽőĲċƣЯШƻċũƨĲĬШċƣШҘΝЮΦШĤŔũũŔŸŰШ

ċŰŰƨċũũǃШы[ũĲƚƚŰĲƖШĲƣШċũЮШΞΜΞΝьЮШfŰШ9ċŰċĬċЯШĲǭĲĦƣŔƻĲШƽĲĲĬШůċŰċŊĲůĲŰƣШőċƚШċШŊƖĲċƣĲƖШ

ŔůƓċĦƣШŸŰШĦċŰŸũċШǃŔĲũĬƚШƣőċŰШŉĲƖƣŔũŔƚĲƖШŸƖШŊĲŰĲƣŔĦƚЯШƽŔƣőШƽĲĲĬШŔŰƣĲƖŉĲƖĲŰĦĲШċũŸŰĲШĦċƨƚŔŰŊШċŰШ

ĲƚƣŔůċƣĲĬШċƻĲƖċŊĲШǃŔĲũĬШũŸƚƚШŸŉШΟΜӖШы7ũċĦťƚőċƽШĲƣШċũЮШΞΜΝΝбШ]ĲĬĬĲƚШĲƣШċũЮШΞΜΞΞьЮШÅĲĦĲŰƣШ

ŔŰĦƖĲċƚĲƚШŔŰШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШċƖĲШŉƨƖƣőĲƖШŔŰĦƖĲċƚŔŰŊШƽĲĲĬШĦŸŰƣƖŸũШĦŸƚƣƚЯШƖĲĬƨĦŔŰŊШ

ůċŰċŊĲůĲŰƣШĲǭĲĦƣŔƻĲŰĲƚƚЯШċŰĬШƓŸƣĲŰƣŔċũũǃШũĲċĬŔŰŊШƣŸШŊƖĲċƣĲƖШǃŔĲũĬШũŸƚƚĲƚШы[ũĲƚƚŰĲƖШĲƣШċũЮШ

ΞΜΞΝьЮШ ĲƻĲƖƣőĲũĲƚƚЯШŔŰШ9ċŰċĬċЯШőĲƖĤŔĦŔĬĲрĤċƚĲĬШƽĲĲĬШĦŸŰƣƖŸũШĦċŰШƚƣŔũũШǃŔĲũĬШċШƖĲƣƨƖŰШŸŉШ

ċƓƓƖŸǂŔůċƣĲũǃШƣőƖĲĲШĬŸũũċƖƚШŉŸƖШĲƻĲƖǃШĬŸũũċƖШŔŰƻĲƚƣĲĬШыÉƣĲƓőĲŰƚŸŰШΞΜΜΟьЮШ 

 

cĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШыcÅьШĤŔŸƣǃƓĲƚШƖĲƓƖĲƚĲŰƣШċШƚŔŊŰŔǯĦċŰƣШċŰĬШŊƖŸƽŔŰŊШĦőċũũĲŰŊĲШŔŰШ9ċŰċĬċЯШ

ƽőŔĦőШƖċŰťƚШƣőŔƖĬШŊũŸĤċũũǃШŉŸƖШĦŸƨŰƣƖŔĲƚШƽŔƣőШƣőĲШőŔŊőĲƚƣШŰƨůĤĲƖШŸŉШcÅШƽĲĲĬƚЯШƽŔƣőШΡΣШ

ĬŸĦƨůĲŰƣĲĬШĤŔŸƣǃƓĲƚШыcĲċƓШΞΜΞΡьЮШ ůŸŰŊШƣőĲШůŸƚƣШƓƖŸĤũĲůċƣŔĦШċƖĲШƻĲŰċЮŉċƣƨċЯШ9ŸŰǃǍċЮ

ĦċŰċĬĲŰƚŔƚЯШċŰĬШuŸĦőŔċЮƚĦŸƓċƖŔċЯШƽőŔĦőШĲǂőŔĤŔƣШƖĲƚŔƚƣċŰĦĲШƣŸШĦŸůůŸŰũǃШƨƚĲĬШőĲƖĤŔĦŔĬĲШ

ŊƖŸƨƓƚЯШŔŰĦũƨĬŔŰŊШEÂÉÂШƚǃŰƣőċƚĲШŔŰőŔĤŔƣŸƖƚШыƣőŸƚĲШĦŸŰƣċŔŰŔŰŊШŊũǃƓőŸƚċƣĲьШы]ƖŸƨƓШΦьЯШ

ċĦĲƣŸũċĦƣċƣĲШƚǃŰƣőċƚĲШŔŰőŔĤŔƣŸƖƚШы]ƖŸƨƓШΞьЯШċŰĬШċĦĲƣǃũр9Ÿ ШĦċƖĤŸǂǃũċƚĲШŔŰőŔĤŔƣŸƖƚШы]ƖŸƨƓШ

ΝьШы7ĲĦťŔĲШΞΜΝΥбШcĲċƓШċŰĬШ?ƨťĲШΞΜΝΥьЮШÑőĲШǯƻĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШcÅШƽĲĲĬƚШŔŰШ

9ċŰċĬċЯШŔŰШŸƖĬĲƖШŸŉШŸĦĦƨƖƖĲŰĦĲЯШċƖĲШƻĲŰċЮŉċƣƨċЯШůċƖċŰƣőƨƚЮƖĲƣƖŸǰĲǂƨƚЯШÉĲƣċƖŔċЮƻŔƖŔĬŔƚЯШ

uŸĦőŔċЮƚĦŸƓċƖŔċЯШċŰĬШůċƖċŰƣőƨƚЮƓŸƽĲũũŔŔШыcĲċƓШΞΜΞΡьЮШÑőĲШĦőċũũĲŰŊĲШƓŸƚĲĬШĤǃШcÅШƽĲĲĬƚШ

ŔƚШƓċƖƣŔĦƨũċƖũǃШċĦƨƣĲШŔŰШìĲƚƣĲƖŰШ9ċŰċĬċЯШƣőĲШĦŸƨŰƣƖǃќƚШůċŔŰШƖĲŊŔŸŰШŉŸƖШĦƖŸƓШƓƖŸĬƨĦƣŔŸŰЯШ

ƽőĲƖĲШŰĲċƖũǃШΡΠӖШŸŉШĦƖŸƓũċŰĬШŔƚШċǭĲĦƣĲĬШы7ĲĦťŔĲШΞΜΝΥьЮШuĲǃШĦƖŸƓƚЯШƚƨĦőШċƚШĤċƖũĲǃЯШċƖĲШ

ĲƚƓĲĦŔċũũǃШŔůƓċĦƣĲĬШĤǃШƣőĲШŊƖŸƽŔŰŊШŰƨůĤĲƖШŸŉШƖĲƚŔƚƣċŰƣШƽĲĲĬШƚƓĲĦŔĲƚШŔŰШ9ċŰċĬċШыcƨũůĲШ

ΞΜΞΞьЮШfŰШÉċƚťċƣĦőĲƽċŰШы9ĲŰƣƖċũШ9ċŰċĬċьЯШċŰŰƨċũШũŸƚƚĲƚШŉƖŸůШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШċƖĲШ

ĲƚƣŔůċƣĲĬШċƣШҘΟΠΟШůŔũũŔŸŰЯШĬƨĲШƣŸШũŸƽĲƖШǃŔĲũĬƚШċŰĬШƕƨċũŔƣǃЯШċƚШƽĲũũШċƚШőŔŊőĲƖШƽĲĲĬШĦŸŰƣƖŸũШ

ĦŸƚƣƚШы]ĲĬĬĲƚШĲƣШċũЮШΞΜΞΠьЮШfŰШƖĲƚƓŸŰƚĲЯШůċŰǃШŉċƖůĲƖƚШċƖĲШƚőŔŉƣŔŰŊШŉƖŸůШƖĲċĦƣŔƻĲШőĲƖĤŔĦŔĬĲШ

ƨƚĲШƣŸШƓƖĲƻĲŰƣŔŸŰрŉŸĦƨƚĲĬШƚƣƖċƣĲŊŔĲƚШċŔůĲĬШċƣШƚƣŸƓƓŔŰŊШƽĲĲĬШƚĲĲĬƚШŉƖŸůШĲŰƣĲƖŔŰŊШƣőĲШƚŸŔũШ

ŔŰШƣőĲШǯƖƚƣШƓũċĦĲШы7ĲĦťŔĲШĲƣШċũЮШΞΜΝΦьЮШÑőŔƚШƓƖŸċĦƣŔƻĲШċƓƓƖŸċĦőШƖĲƕƨŔƖĲƚШůċŔŰƣċŔŰŔŰŊШőŔŊőШ

ċŰċũǃƣŔĦċũШƓƨƖŔƣǃШŔŰШĦƖŸƓШƚĲĲĬШũŸƣƚШċŰĬШƓƖĲƻĲŰƣŔŰŊШƣőĲШĲƚƣċĤũŔƚőůĲŰƣШŸŉШŰĲƽШőĲƖĤŔĦŔĬĲр



ΡΤ 
 

ƖĲƚŔƚƣċŰƣШĤŔŸƣǃƓĲƚЮШÑőĲШĲƚĦċũċƣŔŰŊШƓƖĲƻċũĲŰĦĲШŸŉШcÅШƽĲĲĬƚШŔŰШ9ċŰċĬċШőŔŊőũŔŊőƣƚШƣőĲШŰĲĲĬШ

ŉŸƖШůŸƖĲШƚƨƚƣċŔŰċĤũĲШċŰĬШŔŰŰŸƻċƣŔƻĲШůċŰċŊĲůĲŰƣШƚƣƖċƣĲŊŔĲƚШƣŸШƓƖŸƣĲĦƣШĤŸƣőШċŊƖŔĦƨũƣƨƖċũШ

ƓƖŸĬƨĦƣŔƻŔƣǃШċŰĬШĲĦŸƚǃƚƣĲůШőĲċũƣőЮ 

 

fŰШċĬĬŔƣŔŸŰШƣŸШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲЯШƨŰĬĲƖƚƣċŰĬŔŰŊШƽőĲƣőĲƖШċШƓũċŰƣШƚƓĲĦŔĲƚШŔƚШŰċƣŔƻĲЯШ

ċũƖĲċĬǃШƓƖĲƚĲŰƣШċƚШċŰШŔŰƣƖŸĬƨĦĲĬШƚƓĲĦŔĲƚЯШŸƖШċĤƚĲŰƣШŉƖŸůШċШĦŸƨŰƣƖǃШŔƚШŔůƓŸƖƣċŰƣШŉŸƖШ

ĲǭĲĦƣŔƻĲШƽĲĲĬШůċŰċŊĲůĲŰƣЮШÑőĲƚĲШĦũċƚƚŔǯĦċƣŔŸŰƚШŔŰŉŸƖůШƖĲŊƨũċƣŸƖǃШƓƖŔŸƖŔƣŔĲƚЯШŊƨŔĬĲШ

ĦŸŰƣƖŸũШƚƣƖċƣĲŊŔĲƚЯШċŰĬШƚƨƓƓŸƖƣШĲċƖũǃШĬĲƣĲĦƣŔŸŰШċŰĬШƖĲƚƓŸŰƚĲШыÂǃƜĲťШĲƣШċũЮШΞΜΜΠьЮШ§ŉШƣőĲШ

ĲƚƣŔůċƣĲĬШΡЯΝΞΠШƻċƚĦƨũċƖШƓũċŰƣШƚƓĲĦŔĲƚШŊƖŸƽŔŰŊШŔŰШ9ċŰċĬċЯШċƓƓƖŸǂŔůċƣĲũǃШΞΡӖШыΝЯΞΦΡШ

ƚƓĲĦŔĲƚьШċƖĲШŔŰƣƖŸĬƨĦĲĬЯШƽŔƣőШƣőĲШƖĲůċŔŰĬĲƖШĦŸŰƚŔĬĲƖĲĬШŰċƣŔƻĲШы?ĲƚůĲƣШċŰĬШ7ƖŸƨŔũũĲƣШ

ΞΜΝΟьЮШ ůŸŰŊШƣőĲШŔŰƣƖŸĬƨĦĲĬШƚƓĲĦŔĲƚЯШΠΥΣШċƖĲШĦũċƚƚŔǯĲĬШċƚШŔŰƻċƚŔƻĲШĬƨĲШƣŸШƣőĲŔƖШŔůƓċĦƣƚШ

ŸŰШĤŔŸĬŔƻĲƖƚŔƣǃЯШĲĦŸƚǃƚƣĲůШŉƨŰĦƣŔŸŰŔŰŊЯШċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔƻŔƣǃЯШƣƖċĬĲЯШċŰĬШőƨůċŰШőĲċũƣőШ

ы9[f ШċŰĬШ~Ħ9ũċǃШΞΜΜΥьЮШ?ŔƚƣŔŰŊƨŔƚőŔŰŊШŔŰƻċƚŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚШŉƖŸůШŸƣőĲƖШŔŰƣƖŸĬƨĦĲĬШ

ƓũċŰƣƚШƓƖĲƚĲŰƣƚШċШƚŔŊŰŔǯĦċŰƣШƖĲŊƨũċƣŸƖǃШĦőċũũĲŰŊĲШыcƨũůĲШΞΜΜΣьЮШcŸƽĲƻĲƖЯШċĦĦƨƖċƣĲũǃШ

ċƚƚĲƚƚŔŰŊШċŰĬШƓƖŔŸƖŔƣŔƚŔŰŊШƣőĲƚĲШƚƓĲĦŔĲƚШŔƚШĲƚƚĲŰƣŔċũШƣŸШƖĲĬƨĦĲШƣőĲŔƖШőċƖůŉƨũШŔůƓċĦƣƚЯШĤƨƣШ

ĬŸŔŰŊШƚŸШƖĲƕƨŔƖĲƚШĦŸůƓƖĲőĲŰƚŔƻĲШĬċƣċШċŰĬШĦŸŸƖĬŔŰċƣŔŸŰШċĦƖŸƚƚШůƨũƣŔƓũĲШƚƣċťĲőŸũĬĲƖƚЯШ

ƽőŔĦőШĦċŰШĤĲШĤŸƣőШũŸŊŔƚƣŔĦċũũǃШċŰĬШǯŰċŰĦŔċũũǃШĬĲůċŰĬŔŰŊЮШÉƓĲĦŔĲƚШĦũċƚƚŔǯĲĬШċƚШċĤƚĲŰƣЯШ

ůĲċŰŔŰŊШŰŸƣШĦƨƖƖĲŰƣũǃШťŰŸƽŰШƣŸШŸĦĦƨƖШŔŰШƣőĲШĦŸƨŰƣƖǃЯШċƖĲШŸŉШƓċƖƣŔĦƨũċƖШĦŸŰĦĲƖŰЯШĲƚƓĲĦŔċũũǃШ

ƽőĲŰШĬĲƣĲĦƣĲĬШċƚШĦŸŰƣċůŔŰċŰƣƚШŔŰШĦƖŸƓШƚĲĲĬШũŸƣƚЮШÑőĲŔƖШƓƖĲƚĲŰĦĲШůċǃШƚŔŊŰċũШċШŰĲƽШ

ŔŰƣƖŸĬƨĦƣŔŸŰШƓċƣőƽċǃШŉŸƖШŔŰƻċƚŔƻĲШƚƓĲĦŔĲƚШċŰĬШĦŸƨũĬШũĲċĬШƣŸШĲĦŸũŸŊŔĦċũШŸƖШĲĦŸŰŸůŔĦШ

ĦŸŰƚĲƕƨĲŰĦĲƚШŔŉШƣőĲǃШĤĲĦŸůĲШĲƚƣċĤũŔƚőĲĬЮ 

 

ÑŸШůŔƣŔŊċƣĲШƣőĲШƖŔƚťƚШƓŸƚĲĬШĤǃШƽĲĲĬƚЯШ9ċŰċĬċШőċƚШŔůƓũĲůĲŰƣĲĬШůĲċƚƨƖĲƚШƣŸШũŔůŔƣШƣőĲШ

ŔŰƣƖŸĬƨĦƣŔŸŰШċŰĬШƚƓƖĲċĬШŸŉШŔŰƻċƚŔƻĲШƽĲĲĬШƚƓĲĦŔĲƚЯШƓċƖƣŔĦƨũċƖũǃШƻŔċШċŊƖŔĦƨũƣƨƖċũШƚĲĲĬШũŸƣШ

ĦŸŰƣċůŔŰċƣŔŸŰЮШÑőĲШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃШы9[f ьШĲŰŉŸƖĦĲƚШƣőĲƚĲШƖĲŊƨũċƣŔŸŰƚЯШ

ƽŔƣőШƣőĲШìĲĲĬШÉĲĲĬƚШ§ƖĬĲƖШыìÉ§ьШŸŉШƣőĲШÉĲĲĬƚШ ĦƣШĤĲŔŰŊШƣőĲШĦŸƖŰĲƖƚƣŸŰĲШŸŉШƣőŔƚШƖŔƚťШ

ƖĲĬƨĦƣŔŸŰШŉƖċůĲƽŸƖťЮШÑőĲШìÉ§ШċŔůƚШƣŸШƓƖĲƻĲŰƣШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШŰĲƽШƽĲĲĬШƚƓĲĦŔĲƚШċŰĬШ

ũŔůŔƣШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƽĲĲĬШƚĲĲĬƚШŔŰШĦƖŸƓШƚĲĲĬШƚŸũĬШŸƖШŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċШы9[f ШΞΜΝΣĤьЮШ

ũƣőŸƨŊőШƨƓĬċƣĲƚШƣŸШƣőĲШìÉ§ШőċƻĲШĤĲĲŰШŔŰŉƖĲƕƨĲŰƣШыůŸƚƣШƖĲĦĲŰƣũǃШŔŰШΞΜΝΣьЯШĲċĦőШƖĲƻŔƚŔŸŰШ



ΡΥ 
 

ŔƚШŔŰƣĲŰĬĲĬШƣŸШƖĲǰĲĦƣШĦőċŰŊĲƚШŔŰШƽĲĲĬШĬŔƚƣƖŔĤƨƣŔŸŰЯШċĬƻċŰĦĲƚШŔŰШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚЯШ

ċŰĬШĲůĲƖŊŔŰŊШŸƖШĦőċŰŊŔŰŊШƖŔƚťƚШŉƖŸůШƚĲĲĬШŔůƓŸƖƣƚЮШÑőĲШìÉ§ШċƓƓũŔĲƚШƣŸШƚĲĲĬƚШƨƚĲĬШŔŰШ

ċŊƖŔĦƨũƣƨƖĲЯШƖĲƚŔĬĲŰƣŔċũШƓƖŸĬƨĦƣƚШƚƨĦőШċƚШƽŔũĬǰŸƽĲƖШůŔǂƣƨƖĲƚЯШċŰĬШũċŰĬШƖĲĦũċůċƣŔŸŰШы9[f Ш

ΞΜΝΣĤьЮШ7ǃШƖĲŊƨũċƣŔŰŊШƽĲĲĬШƚĲĲĬƚШċĦƖŸƚƚШƣőĲƚĲШċƓƓũŔĦċƣŔŸŰƚЯШƣőĲШìÉ§ШƓũċǃƚШċШĦƖŔƣŔĦċũШƖŸũĲШ

ŔŰШƓƖŸƣĲĦƣŔŰŊШċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔƻŔƣǃШċŰĬШƓƖĲƚĲƖƻŔŰŊШŰċƣƨƖċũШĲĦŸƚǃƚƣĲůƚЮ 

 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШìÉ§ЯШ9ċŰċĬċШĲůƓũŸǃƚШŸƣőĲƖШƖĲŊƨũċƣŸƖǃШůĲċƚƨƖĲƚШƣŸШůŔƣŔŊċƣĲШƽĲĲĬШƚĲĲĬШ

ƖŔƚťƚШċŰĬШĲŰƚƨƖĲШĦŸůƓũŔċŰĦĲШƽŔƣőШŔŰƣĲƖŰċƣŔŸŰċũШƣƖċĬĲШƚƣċŰĬċƖĬƚЮШÑőĲƚĲШŔŰĦũƨĬĲШƣőĲШ

ĲŰŉŸƖĦĲůĲŰƣШŸŉШƣőĲШÂũċŰƣШÂƖŸƣĲĦƣŔŸŰШ ĦƣЯШƽőŔĦőШƓƖŸőŔĤŔƣƚШƣőĲШŔůƓŸƖƣċƣŔŸŰШŸŉШĦƖŸƓШƚĲĲĬШŔŉШŔƣШŔƚШ

ĦũċƚƚŔǯĲĬШċƚЯШŸƖШĦŸŰƣċŔŰƚЯШċШƓĲƚƣШƓũċŰƣШы9[f ШΞΜΝΦьЮШ9ċŰċĬċШċũƚŸШƖĲƕƨŔƖĲƚШŔůƓŸƖƣШƓĲƖůŔƣƚЯШ

ƓőǃƣŸƚċŰŔƣċƖǃШĦĲƖƣŔǯĦċƣĲƚЯШċŰĬШƣƖĲċƣůĲŰƣШĬŸĦƨůĲŰƣċƣŔŸŰШƣŸШƻĲƖŔŉǃШƣőċƣШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШ

ůĲĲƣШƣőĲШĦŸƨŰƣƖǃќƚШĤŔŸƚĲĦƨƖŔƣǃШƚƣċŰĬċƖĬƚШы9[f ШΞΜΝΣċьЮШÑőĲШ9[f ШůŸŰŔƣŸƖƚШƚĲĲĬШũŸƣƚШŉŸƖШ

ĦŸůƓũŔċŰĦĲШƽŔƣőШŰċƣŔŸŰċũШƖĲŊƨũċƣŔŸŰƚШĤǃШƚċůƓũŔŰŊШċŰĬШƣĲƚƣŔŰŊШƚĲĲĬШũŸƣƚШŉŸƖШƽĲĲĬШƚĲĲĬШ

ĦŸŰƣċůŔŰċƣŔŸŰЮШfŰШċĬĬŔƣŔŸŰШƣŸШŊŸƻĲƖŰůĲŰƣШŸƻĲƖƚŔŊőƣЯШƣőĲƖĲШċƖĲШċĬĬŔƣŔŸŰċũШƓƨƖŔƣǃШƚƣċŰĬċƖĬƚШ

ƖĲƕƨŔƖŔŰŊШƣőċƣШƚĲĲĬШũŸƣƚШƖĲůċŔŰШĤĲũŸƽШƚƓĲĦŔǯĦШƣőƖĲƚőŸũĬƚШŉŸƖШƽĲĲĬШƚĲĲĬШĦŸŰƣĲŰƣШċŰĬШĤĲШ

ŉƖĲĲШŸŉШŰŸǂŔŸƨƚШƽĲĲĬƚШƣŸШƕƨċũŔŉǃШċƚШĦĲƖƣŔǯĲĬШƚĲĲĬШƨŰĬĲƖШƣőĲШ§E9?ШƚĲĲĬШƚĦőĲůĲШ

ы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮШΞΜΞΞьЮ 

 

ÑŸŊĲƣőĲƖЯШċũũШƣőĲƚĲШƓƖŸĦĲƚƚĲƚШƓũċǃШċШĦƖŔƣŔĦċũШƖŸũĲШŔŰШƓƖĲƻĲŰƣŔŰŊШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШŔŰƻċƚŔƻĲШ

ŰŸŰрŰċƣŔƻĲШƓũċŰƣШƚƓĲĦŔĲƚЯШƚċŉĲŊƨċƖĬŔŰŊШċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔƻŔƣǃЯШċŰĬШůċŔŰƣċŔŰŔŰŊШ9ċŰċĬċќƚШ

ĤŔŸƚĲĦƨƖŔƣǃЮШ ŸŰрĦŸůƓũŔċŰĦĲШĦċŰШŔůƓŸƚĲШƚŔŊŰŔǯĦċŰƣШĦŸƚƣƚЯШċƚШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШũŸƣƚШůċǃШ

ƖĲƕƨŔƖĲШƖĲрĦũĲċŰŔŰŊЯШƖĲрĲǂƓŸƖƣŔŰŊЯШŸƖШĬĲƚƣƖƨĦƣŔŸŰШы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮШΞΜΞΞбШÖÉ? ШΞΜΝΦбШ

ìŔũƚŸŰШĲƣШċũЮШΞΜΝΣьЮШ9ŸũũċĤŸƖċƣŔŸŰШƽŔƣőШŔŰƣĲƖŰċƣŔŸŰċũШƖĲŊƨũċƣŸƖǃШĤŸĬŔĲƚШċŰĬШƣőĲШ

ŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƓƨĤũŔĦШċƽċƖĲŰĲƚƚШŔŰŔƣŔċƣŔƻĲƚШċƖĲШċũƚŸШĲƚƚĲŰƣŔċũШŉŸƖШƚƣƖĲŰŊƣőĲŰŔŰŊШ

ĤŔŸƚĲĦƨƖŔƣǃШƚǃƚƣĲůƚШċŰĬШċĬĬƖĲƚƚŔŰŊШƣőĲШƖŔƚťƚШƓŸƚĲĬШĤǃШŊũŸĤċũШƚĲĲĬШƣƖċĬĲЮШfŰШċŰШŔŰĦƖĲċƚŔŰŊũǃШ

ŔŰƣĲƖĦŸŰŰĲĦƣĲĬШƽŸƖũĬЯШĲǭĲĦƣŔƻĲШċŰĬШĦŸŸƖĬŔŰċƣĲĬШůċŰċŊĲůĲŰƣШŸŉШƣőĲШĦƖŸƓШƚĲĲĬШƣƖċĬĲШ

ƓċƣőƽċǃШŔƚШĲƚƚĲŰƣŔċũШƣŸШƖĲĬƨĦĲШƣőĲШƖŔƚťШŸŉШŉƨƣƨƖĲШƓũċŰƣШŔŰƻċƚŔŸŰƚШыcƨũůĲШΞΜΜΦьЮШ 

 



ΡΦ 
 

ÉƣƨĬǃШ Ŕůƚ 

To evaluate the role of international crop seed trade as a pathway for the unintentional introduction 

and spread of non-native invasive, previously unrecorded, and herbicide-resistant weed species in 

Canada, we analysed a unique dataset of official Canadian crop seed lot inspections to address 

the following research questions: 

1. How frequently are CFIA-classified noxious weeds, general weeds (not also imported as 

crop seed), species not currently known to be present in Canada, and emerging herbicide-

resistant weeds reported in imported seed lots, and do any of these categories show 

significant trends over time? 

2. Are most contaminant weeds associated with only a few crop species, or do some occur 

across a broad range of crops? 

3. Which contaminant species may pose the greatest risk of establishing or spreading, 

including the introduction of new herbicide-resistant weeds into Canada? 

4. How do current CFIA regulatory classifications and frameworks align with the potential 

risks associated with these contaminant species? 

 

~ĲƣőŸĬƚ 

ÉĲĲĬЮũŸƣЮŔŰƚƓĲĦƣŔŸŰЮĬċƣċдШÑőŔƚШƚƣƨĬǃШƨƚĲĬШŸǭŔĦŔċũШŔŰƚƓĲĦƣŔŸŰШĬċƣċШŉŸƖШĦƖŸƓШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ

9ċŰċĬċШŉƖŸůШƣőĲШÖÉ ШĤĲƣƽĲĲŰШΞΜΜΤШċŰĬШΞΜΝΦЯШƓƖŸƻŔĬĲĬШĤǃШƣőĲШ9[f ШÉĲĲĬШÉĲĦƣŔŸŰШы§ƣƣċƽċьЮШ

~ŸŰŔƣŸƖŔŰŊШƚċůƓũĲƚШƽĲƖĲШĦŸũũĲĦƣĲĬШĤǃШ9[f ШƚĲĲĬШŔŰƚƓĲĦƣŸƖƚЯШċŰĬШƣőĲШƚĲĲĬШũŸƣƚШƽĲƖĲШċŰċũǃƚĲĬШƽŔƣőШ

ċĦĦŸůƓċŰǃŔŰŊШĬċƣċШĦŸůƓŔũĲĬШĤǃШƣőĲШ9[f ШÉĲĲĬШÉĦŔĲŰĦĲШċŰĬШÑĲĦőŰŸũŸŊǃШÉĲĦƣŔŸŰШыÉċƚťċƣŸŸŰьЯШ

ƽőŔĦőШŸƓĲƖċƣĲƚШċŰШfŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШÑĲƚƣŔŰŊШ ƚƚŸĦŔċƣŔŸŰШыfÉÑ ьШċŰĬШfÉ§ШΝΤΜΞΡрċĦĦƖĲĬŔƣĲĬШ

ũċĤŸƖċƣŸƖǃЮШШ9ċŰċĬċШůŸŰŔƣŸƖƚШŔůƓŸƖƣƚШŉƖŸůШċũũШĦŸƨŰƣƖŔĲƚШĤƨƣШŊŔƻĲŰШƣőċƣШƣőĲШÖÉ ШŔƚШŔƣƚШũċƖŊĲƚƣШƣƖċĬŔŰŊШ

ƓċƖƣŰĲƖШŉŸƖШĦƖŸƓШƚĲĲĬƚШыÉĲĲĬƚр9ċŰċĬċЯШΞΜΞΠьЯШŸƨƖШċŰċũǃƚŔƚШŉŸĦƨƚĲĬШĲǂĦũƨƚŔƻĲũǃШŸŰШƣőĲƚĲШŔůƓŸƖƣƚЮШ

?ƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬЯШƣőĲШ9[f ШůŸŰŔƣŸƖĲĬШΞЯΜΥΜШƖċŰĬŸůũǃШƚĲũĲĦƣĲĬШĦƖŸƓШƚĲĲĬШũŸƣƚШŉƖŸůШƣőĲШÖÉ ШƣŸШ

ĲŰƚƨƖĲШĦŸůƓũŔċŰĦĲШƽŔƣőШ9ċŰċĬŔċŰШƚĲĲĬШƚƣċŰĬċƖĬƚЮШìőŔũĲШċũũШƚċůƓũŔŰŊШĬċƣċШƽĲƖĲШƓƖŸƻŔĬĲĬШƣŸШƨƚЯШ

ƣőĲƚĲШƖċŰĬŸůШƚċůƓũĲƚШƖĲƓƖĲƚĲŰƣĲĬШŸŰũǃШċШƚůċũũШŉƖċĦƣŔŸŰШŸŉШƣőĲШƣŸƣċũШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШċŰŰƨċũũǃШ

ŉƖŸůШƣőĲШÖÉ ШŔŰƣŸШ9ċŰċĬċЯШċŰĬШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШŔůƓŸƖƣĲĬШũŸƣƚШƽċƚШŰŸƣШƓƖŸƻŔĬĲĬШ

ƣŸШƨƚЮ 



ΣΜ 
 

ÉĲĲĬШũŸƣШŔŰƚƓĲĦƣŔŸŰШƖĲĦŸƖĬƚШŔŰĦũƨĬĲĬШƣőĲШŉŸũũŸƽŔŰŊШŔŰŉŸƖůċƣŔŸŰШƖĲũĲƻċŰƣШŉŸƖШŸƨƖШċŰċũǃƚŔƚаШŔůƓŸƖƣĲĬШ

ĦƖŸƓШƚƓĲĦŔĲƚЯШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШĬĲƣĲĦƣĲĬЯШċŰĬШƚċůƓũŔŰŊШǃĲċƖЮШ7ĲĦċƨƚĲШċШƚŔŰŊũĲШƚĲĲĬШũŸƣШĦċŰШ

őċƻĲШůƨũƣŔƓũĲШĦŸŰƣċůŔŰċŰƣƚШŉƖŸůШĬŔǭĲƖĲŰƣШƣċǂċЯШċШĦŸŰƣċůŔŰċŰƣШƖĲĦŸƖĬШƖĲŉĲƖƚШƣŸШċŰǃШƣŔůĲШċШƚŔŰŊũĲШ

ĦŸŰƣċůŔŰċŰƣШƣċǂŸŰШƽċƚШƖĲƓŸƖƣĲĬШŔŰШċШƚŔŰŊũĲШƚĲĲĬШũŸƣЮШ9ŸŰƣċůŔŰċŰƣƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШċƣШƣőĲШƚƓĲĦŔĲƚШ

ũĲƻĲũШŔŰШΤΜӖШŸŉШĦċƚĲƚЯШƽŔƣőШΞΤӖШŔĬĲŰƣŔǯĲĬШċƣШƣőĲШŊĲŰƨƚШũĲƻĲũШċŰĬШΟӖШċƣШƣőĲШŉċůŔũǃШũĲƻĲũЮШÅĲƓŸƖƣŔŰŊШċƣШ

ƣőĲШŊĲŰƨƚШċŰĬШŉċůŔũǃШũĲƻĲũШŔƚШŰŸƣШƨŰĦŸůůŸŰШŔŰШŸǭŔĦŔċũШŔŰƚƓĲĦƣŔŸŰШĬċƣċШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЯШ

ƓċƖƣŔĦƨũċƖũǃШƽőĲŰШĦŸŰƣċůŔŰċŰƣƚШƽŔƣőŔŰШƣőĲШƚċůĲШŊĲŰƨƚШċƖĲШůŸƖƓőŸũŸŊŔĦċũũǃШĦőċũũĲŰŊŔŰŊШƣŸШ

ĬŔƚƣŔŰŊƨŔƚőШыsċůĲƚШĲƣШċũЮЯШΞΜΝΠьЮШ7ĲĦċƨƚĲШƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬƚШŉŸƖШĲċĦőШĦŸŰƣċůŔŰċŰƣШŉŸƨŰĬШŔŰШċШ

ƚĲĲĬШũŸƣШƽċƚШŰŸƣШƓƖŸƻŔĬĲĬШƣŸШƨƚЯШƽĲШŸŰũǃШĦŸŰƚŔĬĲƖĲĬШƣőĲШƓƖĲƚĲŰĦĲШŸƖШċĤƚĲŰĦĲШŸŉШċШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚЯШƖċƣőĲƖШƣőċŰШŔƣƚШċĤƨŰĬċŰĦĲШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΟьЮШШ 

 

?ċƣċЮƓƖĲƓċƖċƣŔŸŰдЮÂũċŰƣШŰċůĲƚШƽĲƖĲШƚƣċŰĬċƖĬŔƚĲĬШƨƚŔŰŊШƣőĲШůŸƚƣШƖĲĦĲŰƣШыΞΜΞΡьШƣċǂŸŰŸůǃШũŔƚƣĲĬШŔŰШ

ƣőĲШ?ċƣċĤċƚĲШŸŉШéċƚĦƨũċƖШÂũċŰƣƚШŸŉШ9ċŰċĬċШыé É9  ьШы?ĲƚůĲƣШѼШ7ƖŸƨŔũũĲƣЯШΞΜΝΟьШ

ыőƣƣƓƚаооĬċƣċЮĦċŰċĬĲŰƚǃƚЮŰĲƣьЮШ ĬĬŔƣŔŸŰċũũǃЯШé É9  ШƽċƚШƨƚĲĬШƣŸШĦũċƚƚŔŉǃШĦŸŰƣċůŔŰċŰƣƚШĤċƚĲĬШŸŰШ

ƣőĲŔƖШŸƖŔŊŔŰШƚƣċƣƨƚШŔŰШ9ċŰċĬċЯШŔĬĲŰƣŔŉǃŔŰŊШƚƓĲĦŔĲƚШċƚШĲŔƣőĲƖШŔŰƣƖŸĬƨĦĲĬЯШŰċƣŔƻĲШŸƖШċĤƚĲŰƣШы?ĲƚůĲƣШѼШ

7ƖŸƨŔũũĲƣЯШΞΜΝΟьЮШ ĤƚĲŰƣШƚƓĲĦŔĲƚШƽĲƖĲШĬĲǯŰĲĬШċƚШƓũċŰƣƚШƣőċƣШőċƻĲШŰŸƣШĤĲĲŰШƖĲƓŸƖƣĲĬШċƚШŸĦĦƨƖƖŔŰŊШŔŰШ

ƣőĲШƽŔũĬШƽŔƣőŔŰШ9ċŰċĬċШы?ĲƚůĲƣШѼШ7ƖŸƨŔũũĲƣЯШΞΜΝΟьЮШ ШƚƓĲĦŔĲƚШƽċƚШĦũċƚƚŔǯĲĬШċƚШŔŰƣƖŸĬƨĦĲĬШŸƖШŰċƣŔƻĲШ

ŉŸƖШƣőĲШĲŰƣŔƖĲШĦŸƨŰƣƖǃШŔŉШŔƣШőĲũĬШĲŔƣőĲƖШƚƣċƣƨƚШŔŰШċƣШũĲċƚƣШŸŰĲШ9ċŰċĬŔċŰШƓƖŸƻŔŰĦĲЮШfŰШĦċƚĲƚШƽőĲƖĲШċШ

ƚƓĲĦŔĲƚШƽċƚШũŔƚƣĲĬШċƚШŰċƣŔƻĲШŔŰШŸŰĲШƓƖŸƻŔŰĦĲШċŰĬШŔŰƣƖŸĬƨĦĲĬШŔŰШċŰŸƣőĲƖШыĲЮŊЮЯШŰċƣŔƻĲШŔŰШ§ŰƣċƖŔŸШĤƨƣШ

ŔŰƣƖŸĬƨĦĲĬШŔŰШ7ƖŔƣŔƚőШ9ŸũƨůĤŔċьЯШŔƣШƽċƚШĦũċƚƚŔǯĲĬШċƚШŰċƣŔƻĲШĤǃШĬĲŉċƨũƣЮШÉƓĲĦŔĲƚШũŔƚƣĲĬШŔŰШé É9  ШċƚШ

ĲǂĦũƨĬĲĬШŸƖШĲǂƣŔƖƓċƣĲĬЯШŸƖШŰŸƣШũŔƚƣĲĬШċƣШċũũЯШƽĲƖĲШĦċƣĲŊŸƖŔƚĲĬШċƚШċĤƚĲŰƣЮШ ĬĬŔƣŔŸŰċũШĬĲƣċŔũƚШŸŰШƣőĲƚĲШ

ĦũċƚƚŔǯĦċƣŔŸŰƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШƣőĲШé É9  ШĬċƣċĤċƚĲаШőƣƣƓƚаооĬċƣċЮĦċŰċĬĲŰƚǃƚЮŰĲƣоƻċƚĦċŰоċĤŸƨƣЮШ 

 

9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШċũƚŸШĦũċƚƚŔǯĲĬШċƚШĲŔƣőĲƖШċШћŊĲŰĲƖċũШƽĲĲĬќШŸƖШћƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓќЮШ Ш

ƚƓĲĦŔĲƚШƽċƚШĦŸŰƚŔĬĲƖĲĬШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓШŔŉШŔƣШƽċƚШċШĬĲĦũċƖĲĬШĦƖŸƓШŔŰШċŰŸƣőĲƖШŔŰƚƣċŰĦĲШƽŔƣőŔŰШ

ƣőĲШ9[f ШŔůƓŸƖƣШĬċƣċƚĲƣШŔƣƚĲũŉШŸƖШŔŉШŔƣШċƓƓĲċƖĲĬШċƚШċШĦƖŸƓШƚƓĲĦŔĲƚШŔŰШŸǭŔĦŔċũШ9[f ШĬŸĦƨůĲŰƣċƣŔŸŰЯШ

ŔŰĦũƨĬŔŰŊШƣőĲШ9ċŰċĬŔċŰЮ~ĲƣőŸĬƚЮċŰĬЮÂƖŸĦĲĬƨƖĲƚЮŉŸƖЮÑĲƚƣŔŰŊЮÉĲĲĬЮы9[f ЯШΞΜΞΠċьЯШƣőĲШћ ƓƓƖŸǂŔůċƣĲШ

 ƨůĤĲƖШŸŉШÉĲĲĬƚШƓĲƖШ]ƖċůќШƚĲĦƣŔŸŰШŸŉШÑőĲЮ 79ƚЮŸŉЮÉĲĲĬЮfůƓŸƖƣċƣŔŸŰЮŔŰƣŸЮ9ċŰċĬċШы9[f ЯШΞΜΞΞьЯШŸƖШ

ƣőĲШxŔƚƣЮŸŉЮ]ƖċŔŰƚЮċŰĬЮ[ŔĲũĬЮ9ƖŸƓƚШы9[f ЯШΞΜΝΡьЮШ ŰǃШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŰŸƣШůĲĲƣŔŰŊШƣőĲƚĲШĦƖŔƣĲƖŔċШ

ƽċƚШĦċƣĲŊŸƖŔƚĲĬШċƚШċШŊĲŰĲƖċũШƽĲĲĬЮ 

 

https://data.canadensys.net/
https://data.canadensys.net/vascan/about


ΣΝ 
 

[ŔŰċũũǃЯШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШĦċƣĲŊŸƖŔƚĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲŔƖШŸǭŔĦŔċũШ9[f ШŰŸǂŔŸƨƚШƽĲĲĬШ

ĦũċƚƚŔǯĦċƣŔŸŰШŉƖŸůШƣőĲШìÉ§ЯШƖċŰŊŔŰŊШŉƖŸůШ9ũċƚƚШΝШƣŸШΡШŉŸƖШŰŸǂŔŸƨƚШƽĲĲĬƚЯШċŰĬШ9ũċƚƚШΣШŉŸƖШċũũШŸƣőĲƖШ

ĦŸŰƣċůŔŰċŰƣƚШы9[f ЯШΞΜΝΣĤьЮШìőŔũĲШ9ũċƚƚШΝШрШÂƖŸőŔĤŔƣĲĬШ ŸǂŔŸƨƚШìĲĲĬШÉĲĲĬƚШőċƻĲШċШǍĲƖŸрƣŸũĲƖċŰĦĲШ

ƓŸũŔĦǃЯШƓĲƖůŔƚƚŔĤũĲШũŔůŔƣƚШŉŸƖШƣőĲШƖĲůċŔŰŔŰŊШĦũċƚƚĲƚШыŔŰĦũƨĬŔŰŊШ9ũċƚƚШΣьШƻċƖǃШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШĦƖŸƓШ

ƣǃƓĲШċŰĬШŔŰƣĲŰĬĲĬШƨƚĲЮШÑőĲƚĲШũŔůŔƣƚШċƖĲШŸƨƣũŔŰĲĬШŔŰШÉĦőĲĬƨũĲШfШŸŉШƣőĲШÉĲĲĬƚШÅĲŊƨũċƣŔŸŰƚШы9ЮÅЮ9ЮЯШĦЮШ

ΝΠΜΜьЯШƽőŔĦőШƚƓĲĦŔǯĲƚШƣőĲШůċǂŔůƨůШċũũŸƽċĤũĲШƕƨċŰƣŔƣŔĲƚШŸŉШƽĲĲĬШƚĲĲĬƚШŔŰШĬŔǭĲƖĲŰƣШƚĲĲĬШĦũċƚƚĲƚШ

ы9[f ЯШΞΜΞΡċьЮШШ?ĲƚĦƖŔƓƣŔŸŰƚШŸŉШĲċĦőШ9[f ШƽĲĲĬШƚĲĲĬШĦũċƚƚШċƖĲШƓƖĲƚĲŰƣĲĬШŔŰШÑċĤũĲШΠЮΝШы9[f ЯШΞΜΜΦЯШ

ΞΜΝΝЯШΞΜΝΣĤЯШΞΜΞΡċьЮШШ 

 

ÑċĤũĲШΠЮΝЮШ9[f ШŰŸǂŔŸƨƚШƽĲĲĬШƚĲĲĬШĦũċƚƚĲƚШċŰĬШƣőĲŔƖШĦŸƖƖĲƚƓŸŰĬŔŰŊШĦċƣĲŊŸƖǃШĬĲƚĦƖŔƓƣŔŸŰƚЮШ 

CFIA 
Class 

Noxious Weed 
Seed Category 

Class Description  Composition  

Class 1 Prohibited 
noxious 

Includes some species not yet present in Canada (absent), 
as well as species under official control due to incomplete 
ecological range expansion. Control efforts focus on 
eradication or containment. These species are strictly 
prohibited in all imported and domestic seed lots due to their 
potential economic, environmental, and health risks. 

25 species, 1 genus 
(Cuscuta spp.) 

Class 2 Primary noxious Species present in Canada but not yet at their full ecological 
range. These weeds are not under official control but can 
reduce seed value, interfere with agricultural production, and 
pose risks to economic and human health. 

36 species 

Class 3 Secondary 
noxious 

Relatively common and widespread across Canada. These 
weeds lower seed value or disrupt agricultural uses but are 
generally easier to manage in cultivated fields compared to 
more restrictive classes. 

29 species, 1 genus 
(Rumex spp.) 

Class 4 Secondary 
noxious 

Relatively common and widespread across Canada. These 
weeds lower seed value or disrupt agricultural uses but are 
generally easier to manage in cultivated fields compared to 
more restrictive classes. 

2 species, 3 genera 

Class 5 Noxious Includes species from Class 4 along with two additional 
species. Common across Canada, they can reduce seed 
value or interfere with agricultural use. The key distinction 
between Class 4 and Class 5 lies in the type of seed mixture 
in which they are found: Class 4 species occur in turfgrass 
seed lots, whereas Class 5 species are found in lawn or 
ground cover mixtures. 

4 species, 3 genera 

Class 6 Other (non-
noxious) 

This class includes widespread species in Canada that may 
warrant monitoring to maintain seed quality and prevent 
spread into new provinces, as well as absent species, some 
of which have not been formally assessed but may require 
biosecurity attention. 

All others 

 



ΣΞ 
 

ĬĬŔƣŔŸŰċũũǃЯШƚƓĲĦŔĲƚШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШŔŰƻċƚŔƻĲШŔŉШƣőĲǃШƽĲƖĲШƖĲŉĲƖĲŰĦĲĬШŔŰШƣőĲШfŰƻċƚŔƻĲЮ ũŔĲŰЮÂũċŰƣƚЮ

ŔŰЮ9ċŰċĬċШƣĲĦőŰŔĦċũШƖĲƓŸƖƣШĤǃШ9[f ШċŰĬШ~Ħ9ũċǃШEĦŸƚĦŔĲŰĦĲШы9[f ШѼШ~Ħ9ũċǃЯШΞΜΜΥьЮШÑőĲШŉƨũũШũŔƚƣШŸŉШ

ΠΥΣШŔŰƻċƚŔƻĲШƚƓĲĦŔĲƚШƖĲŉĲƖĲŰĦĲĬШŔŰШƣőĲШƖĲƓŸƖƣШƽċƚШƓƖŸƻŔĬĲĬШƣŸШŸƨƖШƚƣƨĬǃШĤǃШ9[f ЮШ 

 

ÑőĲШfŰƣĲƖŰċƣŔŸŰċũШcĲƖĤŔĦŔĬĲрÅĲƚŔƚƣċŰƣШìĲĲĬШ?ċƣċĤċƚĲШыƽƽƽЮƽĲĲĬƚĦŔĲŰĦĲЮŸƖŊьШƽċƚШƨƚĲĬШƣŸШŔĬĲŰƣŔŉǃШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШőċƻĲШőŔƚƣŸƖŔĦċũũǃШĲƻŸũƻĲĬШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŔŰШƽĲĲĬǃШĦŸŰƣĲǂƣƚШŔŰШ

9ċŰċĬċШċŰĬШƣőĲШÖÉ ШыcĲċƓЯШΞΜΞΡьЮШcŸƽĲƻĲƖЯШƽőĲŰШƣőĲШĦŸŰƣċůŔŰċŰƣШƽċƚШċШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓЯШ

ƣőĲШƚƓĲĦŔĲƚШƽċƚШŰŸƣШĦċƣĲŊŸƖŔƚĲĬШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣЮШ[ŸƖШĲǂċůƓũĲЯШċũƣőŸƨŊőШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШ

ƻċƖŔĲƣŔĲƚШŸŉШüĲċШůċǃƚШыůċŔǍĲьШċƖĲШƽŔĬĲũǃШĦƨũƣŔƻċƣĲĬЯШƣőĲǃШőċƻĲШŰŸƣШĤĲĲŰШĬŸĦƨůĲŰƣĲĬШċƚШőĲƖĤŔĦŔĬĲр

ƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШĲŔƣőĲƖШĦŸƨŰƣƖǃШċŰĬШƽĲƖĲШƣőĲƖĲŉŸƖĲШĲǂĦũƨĬĲĬШŉƖŸůШƣőĲШċŰċũǃƚŔƚЮШfŰШĦŸŰƣƖċƚƣЯШĦƖŸƓШ

ƚƓĲĦŔĲƚШƚƨĦőШċƚШxŸũŔƨůШůƨũƣŔǰŸƖƨůЯШƽőŔĦőШċũƚŸШċƓƓĲċƖĲĬШċƚШĦŸŰƣċůŔŰċŰƣƚШŔŰШƣőŔƚШĬċƣċƚĲƣЯШƽĲƖĲШ

ŔŰĦũƨĬĲĬШĤĲĦċƨƚĲШƣőĲǃШőċƻĲШĤĲĲŰШƖĲĦŸƖĬĲĬШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШĤŸƣőШ9ċŰċĬċШċŰĬШƣőĲШ

ÖÉ Ю 

 

ÉƣċƣŔƚƣŔĦċũЮċŰċũǃƚŔƚдЮìĲШċŰċũǃƚĲĬШƣőŔƖƣĲĲŰШĦŸŰƚĲĦƨƣŔƻĲШǃĲċƖƚШŸŉШƚĲĲĬШũŸƣШƚċůƓũŔŰŊШĬċƣċШыΞΜΜΤт

ΞΜΝΦьЯШċƻĲƖċŊŔŰŊШΝΣΜШŔŰƚƓĲĦƣŔŸŰƚШƓĲƖШǃĲċƖЯШŉŸƖШċШƣŸƣċũШŸŉШΞЯΜΥΜШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŉƖŸůШƣőĲШÖÉ ЮШ

]ŔƻĲŰШƣőċƣШΤΜӖШŸŉШĦŸŰƣċůŔŰċŰƣШƖĲĦŸƖĬƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШċƣШƣőĲШƚƓĲĦŔĲƚШũĲƻĲũЯШƣőĲШċŰċũǃƚŔƚШƽċƚШ

ĦŸŰĬƨĦƣĲĬШċƣШƣőŔƚШƣċǂŸŰŸůŔĦШũĲƻĲũЮШ]ĲŰƨƚШċŰĬШŉċůŔũǃрũĲƻĲũШƖĲĦŸƖĬƚШƽĲƖĲШĲǂĦũƨĬĲĬШŉƖŸůШċũũШċŰċũǃƚĲƚЯШ

ĲǂĦĲƓƣШŔŰШÑċĤũĲШΠЮΞЯШƽőŔĦőШũŔƚƣƚШ9ũċƚƚШΝШтШÂƖŸőŔĤŔƣĲĬШ ŸǂŔŸƨƚШìĲĲĬШÉĲĲĬƚЮШ?ƨĲШƣŸШƣőĲШőŔŊőШƖĲŊƨũċƣŸƖǃШ

ĦŸŰĦĲƖŰШċƚƚŸĦŔċƣĲĬШƽŔƣőШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƽĲĲĬƚЯШċũũШƖĲũĲƻċŰƣШƖĲĦŸƖĬƚШƽĲƖĲШƖĲƣċŔŰĲĬШŔŰШƣőŔƚШƣċĤũĲШ

ƖĲŊċƖĬũĲƚƚШŸŉШƣőĲŔƖШũĲƻĲũШŸŉШƣċǂŸŰŸůŔĦШƖĲƚŸũƨƣŔŸŰЮШ 

 

ÑőĲШċŰŰƨċũШƓĲƖĦĲŰƣċŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШĲċĦőШĦċƣĲŊŸƖǃШыĲЮŊЮЯШŰċƣŔƻĲЯШŔŰƣƖŸĬƨĦĲĬЯШŰŸǂŔŸƨƚьШ

ƽċƚШĦċũĦƨũċƣĲĬШċƚШƣőĲШŰƨůĤĲƖШŸŉШƚƓĲĦŔĲƚШŔŰШƣőĲШĦċƣĲŊŸƖǃШĬŔƻŔĬĲĬШĤǃШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲĦŸƖĬĲĬШŉŸƖШƣőċƣШǃĲċƖЮШ 

 

ШŰŸŰрƓċƖċůĲƣƖŔĦШ~ċŰŰрuĲŰĬċũũШƣĲƚƣШƽċƚШƨƚĲĬШƣŸШĲƻċũƨċƣĲШŔŉШƣőĲƖĲШƽċƚШċШƚŔŊŰŔǯĦċŰƣШƨƓƽċƖĬШŸƖШ

ĬŸƽŰƽċƖĬШƣĲůƓŸƖċũШƣƖĲŰĬШŔŰШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШĦċƣĲŊŸƖŔƚĲĬШĤǃШŸƖŔŊŔŰШƚƣċƣƨƚШ

ыċĤƚĲŰƣЯШŔŰƣƖŸĬƨĦĲĬЯШŸƖШŰċƣŔƻĲьЯШŰŸǂŔŸƨƚШƽĲĲĬШƚƣċƣƨƚШы9ũċƚƚĲƚШΝШƣŸШΡьЯШŊĲŰĲƖċũШƽĲĲĬƚЯШċŰĬШƚƓĲĦŔĲƚШ

ƽŔƣőШċШőŔƚƣŸƖǃШŸŉШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲЮШÑőŔƚШůĲƣőŸĬШŔƚШƽĲũũрƚƨŔƣĲĬШŉŸƖШċŰċũǃƚŔŰŊШŰŸŰрƓċƖċůĲƣƖŔĦШĬċƣċШ

ċŰĬШĬĲƣĲĦƣŔŰŊШůŸŰŸƣŸŰŔĦШƣƖĲŰĬƚШŔŰШƣŔůĲрƚĲƖŔĲƚШƽŔƣőŸƨƣШƖĲƕƨŔƖŔŰŊШċƚƚƨůƓƣŔŸŰƚШŸŉШŰŸƖůċũŔƣǃШыòƨĲШĲƣШ

ċũЮЯШΞΜΜΞьЮ 



ΣΟ 
 

 

ĬĬŔƣŔŸŰċũũǃЯШċШìŔũĦŸǂŸŰШƚŔŊŰĲĬрƖċŰťШƣĲƚƣШƽċƚШƨƚĲĬШƣŸШĦŸůƓċƖĲШƣőĲШƖĲƓŸƖƣŔŰŊШŉƖĲƕƨĲŰĦǃШŸŉШŰŸŰр

ŰċƣŔƻĲШƚƓĲĦŔĲƚШŔŰƣƖŸĬƨĦĲĬШŔŰƣŸШ9ċŰċĬċШƽŔƣőШƣőċƣШŸŉШŰċƣŔƻĲШƚƓĲĦŔĲƚШċŰĬШƚƓĲĦŔĲƚШċĤƚĲŰƣШŉƖŸůШ

9ċŰċĬċЯШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШ9ũċƚƚШΝШƣŸШΡШŰŸǂŔŸƨƚШƽĲĲĬƚШƽŔƣőШ9ũċƚƚШΣШƚƓĲĦŔĲƚЯШċŰĬШŊĲŰĲƖċũШƽĲĲĬƚШ

ƽŔƣőШĦŸŰƣċůŔŰċŰƣƚШĦũċƚƚŔǯĲĬШċƚШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓШыìŔũĦŸǂŸŰШĲƣШċũЮЯШΝΦΤΜьЮШ ШÉƓĲċƖůċŰѣƚШƖċŰťШ

ĦŸƖƖĲũċƣŔŸŰШƽċƚШƓĲƖŉŸƖůĲĬШƣŸШĲƻċũƨċƣĲШƣőĲШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣőĲШŰƨůĤĲƖШŸŉШĦŸŰƣċůŔŰċƣĲĬШƚĲĲĬШ

ũŸƣƚШċŰĬШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШŔŰƚƓĲĦƣĲĬШƚĲĲĬШũŸƣƚШŉŸƖШƣőĲШƣŸƓШΞΜШůŸƚƣШŉƖĲƕƨĲŰƣũǃШŔŰƚƓĲĦƣĲĬШĦƖŸƓƚЯШ

ƖĲƓƖĲƚĲŰƣŔŰŊШΥΟӖШŸŉШƣőĲШĬċƣċƚĲƣЮШÑőŔƚШůĲƣőŸĬШƽċƚШƚĲũĲĦƣĲĬШŉŸƖШŔƣƚШƖŸĤƨƚƣŰĲƚƚШƣŸШŸƨƣũŔĲƖƚШċŰĬШŔƣƚШ

ƚƨŔƣċĤŔũŔƣǃШŉŸƖШŰŸŰрũŔŰĲċƖШƖĲũċƣŔŸŰƚőŔƓƚЯШƽŔƣőŸƨƣШċƚƚƨůŔŰŊШŰŸƖůċũŔƣǃШыcċƨťĲШѼШuŸƚƚŸƽƚťŔЯШΞΜΝΝьЮШ ũũШ

ǯŊƨƖĲƚШƽĲƖĲШŊĲŰĲƖċƣĲĬШƨƚŔŰŊШÂǃƣőŸŰШƽŔƣőШƣőĲШ~ċƣƓũŸƣũŔĤШċŰĬШÂċŰĬċƚШũŔĤƖċƖŔĲƚШыcƨŰƣĲƖЯШΞΜΜΤбШ

~ĦuŔŰŰĲǃЯШΞΜΝΜьЮ 

 

ÅĲƚƨũƣƚ 

7ĲƣƽĲĲŰШΞΜΜΤШċŰĬШΞΜΝΦЯШ9ċŰċĬċШůŸŰŔƣŸƖĲĬШΝΝΟШĦƖŸƓШƚƓĲĦŔĲƚЯШċŰĬШƚĲƻĲŰШƚĲĲĬШůŔǂƣƨƖĲƚШŔůƓŸƖƣĲĬШ

ŉƖŸůШƣőĲШÖÉ ЮШÑőĲШΞΜШůŸƚƣШŉƖĲƕƨĲŰƣũǃШŔŰƚƓĲĦƣĲĬШƚƓĲĦŔĲƚШыÑċĤũĲШΠЮΞьШůċĬĲШƨƓШΥΟӖШŸŉШċũũШŔŰƚƓĲĦƣŔŸŰƚШ

ċŰĬШƽĲƖĲШƓƖŔůċƖŔũǃШċƖċĤũĲЯШŉŸƖċŊĲЯШċŰĬШƣƨƖŉШĦƖŸƓƚЮШÑőĲШĦƖŸƓƚШƽŔƣőШƣőĲШőŔŊőĲƚƣШƓƖŸƓŸƖƣŔŸŰШŸŉШƚĲĲĬШũŸƣƚШ

ĦŸŰƣċŔŰŔŰŊШĦŸŰƣċůŔŰċŰƣƚШƽĲƖĲШÑƖŔŉŸũŔƨůЮƖĲƓĲŰƚШыƽőŔƣĲШĦũŸƻĲƖьШċƣШŰĲċƖũǃШΦΟӖЯШ?ċĦƣǃũŔƚЮŊũŸůĲƖċƣċШ

ыŸƖĦőċƖĬШŊƖċƚƚьШċƣШΥΦӖЯШċŰĬШũċƽŰШƚĲĲĬШůŔǂƣƨƖĲƚШċƣШΥΥӖЮШcŸƽĲƻĲƖЯШƣőĲƚĲШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШƚőŸƨũĬШ

ĤĲШŔŰƣĲƖƓƖĲƣĲĬШƽŔƣőШĦċƨƣŔŸŰЯШċƚШƣőĲǃШĬŸШŰŸƣШƖĲǰĲĦƣШƣőĲШŰŸǂŔŸƨƚШƽĲĲĬШĦũċƚƚŔǯĦċƣŔŸŰШŸƖШŸƖŔŊŔŰШƚƣċƣƨƚШŸŉШ

ƣőĲШĦŸŰƣċůŔŰċŰƣƚЯШƽőŔĦőШċƖĲШċĬĬƖĲƚƚĲĬШŔŰШƚƨĤƚĲƕƨĲŰƣШƚĲĦƣŔŸŰƚЮШ ĬĬŔƣŔŸŰċũũǃЯШƣőĲƖĲШƽċƚШŰŸШ

ƚŔŊŰŔǯĦċŰƣШĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШŔŰƚƓĲĦƣĲĬШƽŔƣőŔŰШĲċĦőШĦƖŸƓШċŰĬШƣőĲШ

ĦŸƖƖĲƚƓŸŰĬŔŰŊШƓƖŸƓŸƖƣŔŸŰШŉŸƨŰĬШƣŸШĤĲШĦŸŰƣċůŔŰċƣĲĬШыÉƓĲċƖůċŰќƚШĦŸƖƖĲũċƣŔŸŰЯШƓШӀШΜЮΡΣΜьЮШ[ŸƖШ

ŔŰƚƣċŰĦĲЯШüĲċЮůċǃƚШыůċŔǍĲьЯШƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШŔŰƚƓĲĦƣĲĬШĦƖŸƓЯШőċĬШƣőĲШũŸƽĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШ

ƖċƣĲЯШċƣШũĲƚƚШƣőċŰШΞӖЮ 

 

ÑċĤũĲШΠЮΞЮШÑŸƓШΞΜШůŸƚƣШŔŰƚƓĲĦƣĲĬШĦƖŸƓШƚƓĲĦŔĲƚШŉŸƖШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŉƖŸůШƣőĲШÖÉ ЮШÉƓĲĦŔĲƚШċƖĲШ
ũŔƚƣĲĬШŔŰШĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤǃШŉƖĲƕƨĲŰĦǃШŸŉШŔŰƚƓĲĦƣŔŸŰШƖċŰťŔŰŊЮ 
 

Crop Frequency of 
inspection ranking  

Primary crop types(s)  Percentage of Seed 
Lots Contaminated  

Zea mays 1 Arable 1.7 
Poa pratensis 2 Forage, turf 53.8 
Phaseolus vulgaris 3 Arable 2.3 
Lolium perenne 4 Forage, turf 59.1 



ΣΠ 
 

Pisum sativum 5 Arable 3.1 
Lolium multiflorum 6 Forage 63.3 
Brassica napus 7 Arable 6.5 
Medicago sativa 8 Forage 42.1 
Trifolium pratense 9 Forage 74.3 
Glycine max 10 Arable 3.0 
Lolium arundinaceum 
(Festuca arundinacea) 

11 Forage, turf 75.0 

Dactylis glomerata 12 Forage 89.1 
Raphanus sativus 13 Forage, vegetable 35.8 
Festuca rubra 14 Forage, turf 53.2 
Trifolium repens 15 Forage 92.9 
Sorghum x drummondi 16 Forage 11.1 
Festuca brevipila 17 Forage, turf 44.0 
Echinochloa esculenta 18 Forage 77.3 
Trifolium incarnatum 19 Forage 60.0 
Lawn mixture 20 Turf 88.2 

 
 

§ƻĲƖƻŔĲƽЮŸŉЮĦŸŰƣċůŔŰċŰƣЮƚƓĲĦŔĲƚдЮШƣŸƣċũШŸŉШΞΣΞШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШƖĲƓŸƖƣĲĬШċĦƖŸƚƚШċũũШ

ŸǭŔĦŔċũũǃШůŸŰŔƣŸƖĲĬШƚĲĲĬШũŸƣƚШŉƖŸůШƣőĲШÖÉ ШыÑċĤũĲШÉΠШŔŰШÉƨƓƓŸƖƣŔŰŊШfŰŉŸƖůċƣŔŸŰьЮШ§ŉШƣőĲƚĲЯШƣőĲШ

ůċŢŸƖŔƣǃШыΝΣΣШƚƓĲĦŔĲƚЯШΣΟӖьШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШŊĲŰĲƖċũШƽĲĲĬƚШƣőċƣШċƖĲШŰŸƣШċũƚŸШŔůƓŸƖƣĲĬШċƚШĦƖŸƓƚШ

ŔŰƣŸШ9ċŰċĬċШы[ŔŊƨƖĲШΠЮΝьЮШÑőĲШƖĲůċŔŰŔŰŊШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШĦŸŰƚŔĬĲƖĲĬШƚĲĲĬШŸŉШċŰŸƣőĲƖШ

ĦƖŸƓЮШ7ċƚĲĬШŸŰШƣőĲŔƖШŸƖŔŊŔŰШƚƣċƣƨƚШƽŔƣőŔŰШ9ċŰċĬċЯШΝΥΞШƚƓĲĦŔĲƚШыΤΜӖьШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШŔŰƣƖŸĬƨĦĲĬЯШ

ΣΝШƚƓĲĦŔĲƚШыΞΟӖьШċƚШŰċƣŔƻĲЯШċŰĬШΝΦШƚƓĲĦŔĲƚШыΤӖьШċƚШċĤƚĲŰƣЯШŔŰĬŔĦċƣŔŰŊШƣőĲǃШċƖĲШŰŸƣШĦƨƖƖĲŰƣũǃШƓƖĲƚĲŰƣШ

ŔŰШ9ċŰċĬċШы[ŔŊƨƖĲШΠЮΝьЮШÅĲŊċƖĬŔŰŊШ9[f ШŰŸǂŔŸƨƚШƽĲĲĬШĦũċƚƚŔǯĦċƣŔŸŰƚЯШΟΝШƚƓĲĦŔĲƚШыΝΞӖьШƽĲƖĲШ

ċƚƚŔŊŰĲĬШƣŸШ9ũċƚƚĲƚШΝШƣőƖŸƨŊőШΡШыŰŸǂŔŸƨƚьЯШƽőŔũĲШƣőĲШƖĲůċŔŰŔŰŊШΞΟΝШƚƓĲĦŔĲƚШыΥΥӖьШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШ

9ũċƚƚШΣШыŰŸŰрŰŸǂŔŸƨƚьШы[ŔŊƨƖĲШΠЮΝьЮШÑőĲШũċƣƣĲƖШĦċƣĲŊŸƖǃШŔŰĦũƨĬĲƚШĦŸŰƣċůŔŰċŰƣƚШƣőċƣШċƖĲШĲŔƣőĲƖШċũƖĲċĬǃШ

ƽŔĬĲƚƓƖĲċĬШŔŰШ9ċŰċĬċШŸƖШċƖĲШċĤƚĲŰƣЯШƚŸůĲШŸŉШƽőŔĦőШőċƻĲШŰŸƣШǃĲƣШĤĲĲŰШŉŸƖůċũũǃШĲƻċũƨċƣĲĬШŉŸƖШ

ŰŸǂŔŸƨƚШĬĲƚŔŊŰċƣŔŸŰЮШ ĬĬŔƣŔŸŰċũũǃЯШΝΞΣШƚƓĲĦŔĲƚШыΠΥӖьШƽĲƖĲШũŔƚƣĲĬШċƚШŔŰƻċƚŔƻĲШыÑċĤũĲШÉΠьШċĦĦŸƖĬŔŰŊШƣŸШ

ƣőĲШfŰƻċƚŔƻĲШ ũŔĲŰШÂũċŰƣƚШŔŰШ9ċŰċĬċШƣĲĦőŰŔĦċũШƖĲƓŸƖƣШы9[f ШѼШ~Ħ9ũċǃЯШΞΜΜΥьЮ 

 
 
 
 
 
 
 
 



ΣΡ 
 

 
[ŔŊƨƖĲШΠЮΝЮШ9ũċƚƚŔǯĦċƣŔŸŰШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШĤǃШĦŸŰƣċůŔŰċŰƣШƣǃƓĲШыŊĲŰĲƖċũШƽĲĲĬШŸƖШƚĲĲĬШŸŉШ
ċŰŸƣőĲƖШŔůƓŸƖƣĲĬШĦƖŸƓьЯШŸƖŔŊŔŰШƚƣċƣƨƚШыŔŰƣƖŸĬƨĦĲĬЯШŰċƣŔƻĲЯШŸƖШċĤƚĲŰƣШŔŰШ9ċŰċĬċьЯШċŰĬШ9[f ШŰŸǂŔŸƨƚШ
ƽĲĲĬШĦũċƚƚŔǯĦċƣŔŸŰШы9ũċƚƚШΝШƣŸШΡШŸƖШ9ũċƚƚШΣьЮШ ũũШƚƓĲĦŔĲƚЯШƖĲŊċƖĬũĲƚƚШŸŉШŸƖŔŊŔŰШƚƣċƣƨƚЯШƽĲƖĲШċũƚŸШ
ċƚƚŔŊŰĲĬШƣŸШŸŰĲШŸŉШƣőĲШƚŔǂШ9[f ШƽĲĲĬШĦũċƚƚĲƚЮ 
 

ÑƖĲŰĬƚЮƖĲũċƣĲĬЮƣŸЮŊĲŰĲƖċũЮƽĲĲĬƚЮċŰĬЮ9[f ЮŰŸǂŔŸƨƚЮƽĲĲĬƚдШ[ŔŊƨƖĲШΠЮΞШƓƖĲƚĲŰƣƚШƣĲůƓŸƖċũШƣƖĲŰĬƚШ

ŉŸƖШŊĲŰĲƖċũШƽĲĲĬƚШыƚƓĲĦŔĲƚШŰŸƣШċũƚŸШŔůƓŸƖƣĲĬШċƚШĦƖŸƓШƚĲĲĬƚьШċŰĬШ9[fрĦũċƚƚŔǯĲĬШŰŸǂŔŸƨƚШƽĲĲĬƚШ

ы9ũċƚƚĲƚШΝШƣŸШΡьЮШ]ĲŰĲƖċũШƽĲĲĬƚШƚőŸƽĲĬШċШƚŔŊŰŔǯĦċŰƣШĬĲĦƖĲċƚĲШŸƻĲƖШƣŔůĲШы~ċŰŰрuĲŰĬċũũЯШÑċƨШӀШр

ΜЮΡΦΜЯШƓШӀШΜЮΜΜΠьЮШ ШĬĲĦƖĲċƚŔŰŊШƣƖĲŰĬШƽċƚШċũƚŸШŸĤƚĲƖƻĲĬШŉŸƖШ9[fрĦũċƚƚŔǯĲĬШŰŸǂŔŸƨƚШƽĲĲĬƚШыÑċƨШӀШр

ΜЮΟΟΟьЯШĤƨƣШŔƣШƽċƚШŰŸƣШƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣШыƓШӀШΜЮΝΞΦьЮШ9ũċƚƚĲƚШΝШƣŸШΡШŰŸǂŔŸƨƚШƽĲĲĬƚШƽĲƖĲШ

ƖĲƓŸƖƣĲĬШƚŔŊŰŔǯĦċŰƣũǃШũĲƚƚШŸŉƣĲŰШƣőċŰШ9ũċƚƚШΣШƚƓĲĦŔĲƚЯШŸĦĦƨƖƖŔŰŊШċƣШΣΦӖШũŸƽĲƖШŉƖĲƕƨĲŰĦǃШŸŰШċƻĲƖċŊĲШ

ыìŔũĦŸǂŸŰШƚŔŊŰĲĬрƖċŰťШƣĲƚƣЯШƓШӀШΜЮΜΜΜΞьЮШfŰШĦŸŰƣƖċƚƣЯШŊĲŰĲƖċũШƽĲĲĬƚШċŰĬШĦŸŰƣċůŔŰċŰƣƚШĦũċƚƚŔǯĲĬШċƚШ

ƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓШƽĲƖĲШƖĲƓŸƖƣĲĬШċƣШƚŔůŔũċƖШƖċƣĲƚЯШƽŔƣőШŰŸШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШĤĲƣƽĲĲŰШƣőĲШƣƽŸШ

ŊƖŸƨƓƚШыƓШӀШΜЮΠΝΠьЮШ[ŔŊƨƖĲШΠЮΞШƚőŸƽƚШƣőĲШċŰŰƨċũШƓĲƖĦĲŰƣċŊĲШŸŉШƖĲƓŸƖƣĲĬШŊĲŰĲƖċũШƽĲĲĬƚШċŰĬШ9[fр

ĦũċƚƚŔǯĲĬШŰŸǂŔŸƨƚШƽĲĲĬƚШы9ũċƚƚĲƚШΝШƣŸШΡьЯШƽŔƣőШƣőĲШƖĲůċŔŰŔŰŊШƓƖŸƓŸƖƣŔŸŰШĲċĦőШǃĲċƖШƖĲƓƖĲƚĲŰƣŔŰŊШ

ŸƣőĲƖШĦċƣĲŊŸƖŔĲƚШы9ũċƚƚШΣШċŰĬШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓьЯШƚƨůůŔŰŊШƨƓШƣŸШΝΜΜӖЮ 



ΣΣ 
 

 
Ш 
[ŔŊƨƖĲШΠЮΞЮШÑĲůƓŸƖċũШƣƖĲŰĬƚШŔŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŉƖŸůШƣőĲШÖÉ ЯШ
ƚőŸƽŔŰŊШƣőĲШċŰŰƨċũШƓƖŸƓŸƖƣŔŸŰШŸŉШŊĲŰĲƖċũШƽĲĲĬƚШċŰĬШ9[fрĦũċƚƚŔǯĲĬШŰŸǂŔŸƨƚШƽĲĲĬƚШы9ũċƚƚĲƚШΝШƣŸШ
ΡьЮ 
 
ÑőƖŸƨŊőŸƨƣШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЯШĬĲƣĲĦƣŔŸŰƚШŸŉШƓƖŸőŔĤŔƣĲĬШŰŸǂŔŸƨƚШƽĲĲĬƚШы9ũċƚƚШΝьШƽĲƖĲШƖċƖĲЯШƽŔƣőШŸŰũǃШ

ŉŸƨƖШƖĲƓŸƖƣƚШыÑċĤũĲШΠЮΟьаШŸŰĲШƚĲĲĬШũŸƣШĦŸŰƣċŔŰŔŰŊШ9ƨƚĦƨƣċЮĦċůƓĲƚƣƖŔƚШċŰĬШƣőƖĲĲШůŸƖĲШƽŔƣőШ9ƨƚĦƨƣċШ

ƚƓƓЮШыŔĬĲŰƣŔǯĲĬШŸŰũǃШƣŸШŊĲŰƨƚШũĲƻĲũьЮШÑƽŸШŸŉШƣőĲƚĲШƖĲƓŸƖƣƚШƽĲƖĲШŉŸƨŰĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШÅƨĬĤĲĦťŔċЮőŔƖƣċШ

ыĤũċĦťрĲǃĲĬШÉƨƚċŰьЯШċШƽŔĬĲũǃШĦƨũƣŔƻċƣĲĬШŸƖŰċůĲŰƣċũШǰŸƽĲƖШƚƓĲĦŔĲƚШŔŰШ9ċŰċĬċЯШċŰĬШƣőĲШŸƣőĲƖШƣƽŸШŔŰШ

ÑƖŔŉŸũŔƨůЮƓƖċƣĲŰƚĲШыƖĲĬШĦũŸƻĲƖьЮШÂƖŔůċƖǃШŰŸǂŔŸƨƚШƽĲĲĬƚШы9ũċƚƚШΞьШƽĲƖĲШƚŸůĲƽőċƣШůŸƖĲШĦŸůůŸŰЯШ

ĦŸůƓƖŔƚŔŰŊШŰŔŰĲШƚƓĲĦŔĲƚШыΟӖШŸŉШċũũШĦŸŰƣċůŔŰċŰƣƚьШċĦƖŸƚƚШΟΣШƚĲĲĬШũŸƣƚШыÑċĤũĲШΠЮΟьЮШÑőĲШůŸƚƣШ

ŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШŸŉШƣőŔƚШĦũċƚƚШƽĲƖĲШ9ŔƖƚŔƨůЮċƖƻĲŰƚĲШыΦШƚĲĲĬШũŸƣƚьЯШEũǃůƨƚЮƖĲƓĲŰƚШыΦьЯШċŰĬШ

9ŸŰƻŸũƻƨũƨƚЮċƖƻĲŰƚŔƚШыΤьЮШ ũũШ9ũċƚƚШΝШċŰĬШΞШƚƓĲĦŔĲƚШƽĲƖĲШŔŰƣƖŸĬƨĦĲĬЯШċƓċƖƣШŉƖŸůШ9ƨƚĦƨƣċЮ

ĦċůƓĲƚƣƖŔƚЯШƽőŔĦőШŔƚШŰċƣŔƻĲЮШÑőĲШĦƖŸƓШƚƓĲĦŔĲƚШůŸƚƣШŉƖĲƕƨĲŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲƚĲШŰŸǂŔŸƨƚШƽĲĲĬƚШ

ƽĲƖĲШxŸũŔƨůЮƓĲƖĲŰŰĲШыƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚьЯШƽŔƣőШ9ũċƚƚШΞШƚƓĲĦŔĲƚШŉŸƨŰĬШŔŰШΝΜШƚĲĲĬШũŸƣƚбШÑƖŔŉŸũŔƨůЮ

ƓƖċƣĲŰƚĲШыƖĲĬШĦũŸƻĲƖьЯШƽŔƣőШ9ũċƚƚШΝШċŰĬШ9ũċƚƚШΞШƚƓĲĦŔĲƚШŉŸƨŰĬШŔŰШΡШƚĲĲĬШũŸƣƚбШċŰĬШÂċŰŔĦƨůЮƻŔƖŊċƣƨůШ

ыƚƽŔƣĦőŊƖċƚƚьШċŰĬШÅċƓőċŰƨƚЮƚċƣŔƻƨƚШыƖċĬŔƚőьЯШĲċĦőШŉŸƨŰĬШŔŰШΟШƚĲĲĬШũŸƣƚШыÑċĤũĲШΠЮΟьЮ 

 

 



ΣΤ 
 

ÑċĤũĲШΠЮΟЮШ9[f ШƓƖŸőŔĤŔƣĲĬШы9ũċƚƚШΝьШċŰĬШƓƖŔůċƖǃШы9ũċƚƚШΞьШŰŸǂŔŸƨƚШƽĲĲĬƚШƖĲƓŸƖƣĲĬШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШ
ũŸƣƚЮШÉƓĲĦŔĲƚШċƖĲШũŔƚƣĲĬШŔŰШĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤċƚĲĬШŸŰШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШƣőĲǃШ
ƽĲƖĲШƖĲƓŸƖƣĲĬЮ 
 

Contaminant 
species (synonym)  

CFIA noxious weed 
classification  

Origin status in Canada  Crops reported with contaminant  
(number of seed lots)  

Cirsium arvense Primary (Class 2) Introduced Lolium perenne (6), Bouteloua 
gracilis (1), Elymus canadensis (1), 
Festuca rubra (1) 

Elymus repens 
(Elytrigia repens) 

Primary (Class 2) Introduced Lolium perenne (4), Lolium 
multiflorum  (2), Alopecurus 
arundinaceus (1), Bromus inermis 
(1), Dactylis glomerata (1) 

Convolvulus arvensis Primary (Class 2) Introduced Raphanus sativus (3), Echinochloa 
frumentacea (1), Fagopyrum 
esculentum (1), ground cover 
mixture (1), Poaceae sp. (1) 

Cuscuta sp. Prohibited (Class 1) Introduced Trifolium pratense (2), Rudbeckia 
hirta (1) 

Raphanus 
raphanistrum 

Primary (Class 2) Introduced Fagopyrum esculentum (1), 
Trifolium pratense (1), Vicia sativa 
(1) 

Setaria faberi Primary (Class 2) Introduced Panicum virgatum (3) 
Conium maculatum Primary (Class 2) Introduced Trifolium pratense (2) 
Cuscuta campestris Prohibited (Class 1) Native Rudbeckia hirta (1) 
Jacobaea vulgaris 
(Senecio jacobaea) 

Primary (Class 2) Introduced Festuca rubra (1) 

Lepidium draba Primary (Class 2) Introduced Alopecurus arundinaceus (1) 
Sorghum halepense Primary (Class 2) Introduced Sorghum × drummondii (1) 

 

ÉĲĦŸŰĬċƖǃШŰŸǂŔŸƨƚШƽĲĲĬƚШы9ũċƚƚШΟьШƽĲƖĲШƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШŰŸǂŔŸƨƚШƽĲĲĬШĦċƣĲŊŸƖǃЯШ

ĦŸůƓƖŔƚŔŰŊШΝΣШƚƓĲĦŔĲƚШыΣӖШŸŉШċũũШĦŸŰƣċůŔŰċŰƣƚьШŉŸƨŰĬШŔŰШΝΜΟШƚĲĲĬШũŸƣƚЮШfŰШĦŸŰƣƖċƚƣЯШ9ũċƚƚĲƚШΠШċŰĬШΡШ

ƣŸŊĲƣőĲƖШċĦĦŸƨŰƣĲĬШŉŸƖШŸŰũǃШǯƻĲШƚƓĲĦŔĲƚШыΞӖьШċĦƖŸƚƚШΝΦШƚĲĲĬШũŸƣƚЮШ ШŉƨũũШũŔƚƣШŸŉШƣőĲƚĲШƚƓĲĦŔĲƚШŔƚШ

ƓƖŸƻŔĬĲĬШŔŰШÑċĤũĲШÉΠЮШ ŸƣċĤũǃЯШƚĲƻĲƖċũШƚƓĲĦŔĲƚШŔŰШƣőĲƚĲШĦũċƚƚĲƚШƽĲƖĲШċũƚŸШŔůƓŸƖƣĲĬШċƚШƣőĲШĬĲĦũċƖĲĬШ

ĦƖŸƓШƚĲĲĬШŔŰШŸƣőĲƖШƚĲĲĬШũŸƣƚЯШŔŰĦũƨĬŔŰŊШ7ƖŸůƨƚЮƣĲĦƣŸƖƨůШы9ũċƚƚШΟьЯШċŰĬШÂċŰŔĦƨůЮůŔũŔċĦĲƨůЮċŰĬШ

ÂċŰŔĦƨůЮƻŔƖŊċƣƨůЯШƽőŔĦőШƽĲƖĲШċƚƚŔŊŰĲĬШƣŸШ9ũċƚƚШΠШŸƖШΡШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШĦƖŸƓШƣǃƓĲЮШÉŸůĲШŸŉШƣőĲƚĲШ

ŰŸǂŔŸƨƚШƽĲĲĬƚШċƖĲШŰċƣŔƻĲШƣŸШ9ċŰċĬċЯШƚƨĦőШċƚШůĤƖŸƚŔċЮċƖƣĲůŔƚŔŔŉŸũŔċЮċŰĬЮ]ċũŔƨůЮċƓċƖŔŰĲЮыĤŸƣőШ

9ũċƚƚШΟьЯШċƚШƽĲũũШċƚШÂċŰŔĦƨůЮĦċƓŔũũċƖĲШċŰĬШÂċŰŔĦƨůЮƻŔƖŊċƣƨůШы9ũċƚƚШΠШŸƖШΡьЮ 

 

ÑƖĲŰĬƚЮƖĲũċƣĲĬЮƣŸЮƣőĲЮŸƖŔŊŔŰЮƚƣċƣƨƚЮŸŉЮĦŸŰƣċůŔŰċŰƣЮƚƓĲĦŔĲƚдШŰŰƨċũШƣƖĲŰĬƚШŔŰШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШċƖĲШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΠЮΟЮШÑőĲƚĲШƽĲƖĲШĦċƣĲŊŸƖŔƚĲĬШċƚШċĤƚĲŰƣЯШŔŰƣƖŸĬƨĦĲĬЯШŸƖШŰċƣŔƻĲШƣŸШ

9ċŰċĬċЮШ~ċŰŰрuĲŰĬċũũШƣƖĲŰĬШċŰċũǃƚŔƚШĬŔĬШŰŸƣШƖĲƻĲċũШċŰǃШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲƚШŸƖШĬĲĦƖĲċƚĲƚШŔŰШƣőĲШ



ΣΥ 
 

ƖĲƓŸƖƣŔŰŊШŸŉШƣőĲƚĲШĦċƣĲŊŸƖŔĲƚШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЮШ§ŰШċƻĲƖċŊĲЯШċĤŸƨƣШΟӖШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШ

ƖĲƓŸƖƣĲĬШĲċĦőШǃĲċƖШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШċĤƚĲŰƣШŉƖŸůШ9ċŰċĬċЮШfŰƣƖŸĬƨĦĲĬШƚƓĲĦŔĲƚЯШőŸƽĲƻĲƖЯШƽĲƖĲШ

ĬĲƣĲĦƣĲĬШƚŔŊŰŔǯĦċŰƣũǃШůŸƖĲШŸŉƣĲŰШƣőċŰШŰċƣŔƻĲШŸƖШċĤƚĲŰƣШƚƓĲĦŔĲƚЯШċƚШŔŰĬŔĦċƣĲĬШĤǃШċШìŔũĦŸǂŸŰШƚŔŊŰĲĬр

ƖċŰťШƣĲƚƣШыƓШӀШΜЮΜΜΜΞьЮШ§ŰШċƻĲƖċŊĲЯШŔŰƣƖŸĬƨĦĲĬШƚƓĲĦŔĲƚШƽĲƖĲШƖĲƓŸƖƣĲĬШΡΣӖШůŸƖĲШŉƖĲƕƨĲŰƣũǃШƣőċŰШ

ŰċƣŔƻĲШƚƓĲĦŔĲƚШċŰĬШΤΠӖШůŸƖĲШŉƖĲƕƨĲŰƣũǃШƣőċŰШċĤƚĲŰƣШƚƓĲĦŔĲƚЮШÑőĲƚĲШƓċƣƣĲƖŰƚШċƖĲШƻŔƚƨċũũǃШ

ƖĲƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΠЮΟЮ 

 

 

[ŔŊƨƖĲШΠЮΟЮШÑĲůƓŸƖċũШƣƖĲŰĬƚШŔŰШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚЯШŔũũƨƚƣƖċƣŔŰŊШƣőĲШċŰŰƨċũШ
ĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШŰċƣŔƻĲЯШŔŰƣƖŸĬƨĦĲĬЯШċŰĬШċĤƚĲŰƣШƚƓĲĦŔĲƚЮ 
 
 
ůŸŰŊШƣőĲШΝΦШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŰŸƣШĦƨƖƖĲŰƣũǃШťŰŸƽŰШƣŸШĤĲШƓƖĲƚĲŰƣШŸƖШĲƚƣċĤũŔƚőĲĬШŔŰШ9ċŰċĬċЯШΝΠШ

ċƖĲШĦũċƚƚŔǯĲĬШċƚШŊĲŰĲƖċũШƽĲĲĬƚШыƚƓĲĦŔĲƚШŰŸƣШċũƚŸШŔůƓŸƖƣĲĬШċƚШĦƖŸƓШƚĲĲĬƚьШыÑċĤũĲШΠЮΠьЮШ ũũШΝΠШƚƓĲĦŔĲƚШ

ƽĲƖĲШĦċƣĲŊŸƖŔƚĲĬШċƚШ9ũċƚƚШΣЯШƽőŔĦőШƓĲƖůŔƣƚШƣőĲŔƖШƓƖĲƚĲŰĦĲШŔŰШƚĲĲĬШũŸƣƚШƓƖŸƻŔĬĲĬШƣőĲǃШƖĲůċŔŰШĤĲũŸƽШ

ƣőĲШċũũŸƽċĤũĲШƣőƖĲƚőŸũĬШŉŸƖШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƚĲĲĬШŊƖċĬĲШċŰĬШĦƖŸƓШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬЮШÑőĲШ

ůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШċĤƚĲŰƣШƚƓĲĦŔĲƚШƽċƚШÑƖŔŉŸũŔƨůЮƻĲƚŔĦƨũŸƚƨůЯШƽőŔĦőШċƓƓĲċƖĲĬШŔŰШŉŸƨƖШƚĲĲĬШ

ũŸƣƚШŸŉШÑƖŔŉŸũŔƨůШĦƖŸƓШƚƓĲĦŔĲƚШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЮШÑőĲШƖĲůċŔŰŔŰŊШǯƻĲШċĤƚĲŰƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШ

ƽĲƖĲШ9ċůƓĲŔŸƚƣċĦőǃƚЮĬċőƨƖŔĦċШыƚǃŰЮШEũǃůƨƚЮĬċőƨƖŔĦƨƚьЯШEƖċŊƖŸƚƣŔƚЮƣĲŉЯШÂőċƚĲŸũƨƚЮƻƨũŊċƖŔƚЯШéŔŊŰċЮ



ΣΦ 
 

ċŰŊƨũċƖŔƚЯШċŰĬШéŔŊŰċЮƖċĬŔċƣċЯШċũũШŸŉШƽőŔĦőШċƖĲШƚĲĲĬШŸŉШċŰŸƣőĲƖШĦƖŸƓЯШċƚШƣőĲǃШċƖĲШĦƨũƣŔƻċƣĲĬШŔŰШ9ċŰċĬċЮШ

ìőŔũĲШƣőĲƚĲШƚƓĲĦŔĲƚШċƖĲШŊƖŸƽŰШċŊƖŔĦƨũƣƨƖċũũǃЯШƣőĲǃШċƖĲШŰŸƣШťŰŸƽŰШƣŸШĤĲШĲƚƣċĤũŔƚőĲĬШŔŰШƣőĲШƽŔũĬЮШfŰШ

ċĬĬŔƣŔŸŰШƣŸШƣőĲШċĤƚĲŰƣШƚƓĲĦŔĲƚЯШĲŔŊőƣШŸƣőĲƖШŊĲŰĲƖċũШƽĲĲĬШƚƓĲĦŔĲƚШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШŔŰƣƖŸĬƨĦĲĬШŔŰШ

ŸŰũǃШŸŰĲШ9ċŰċĬŔċŰШƓƖŸƻŔŰĦĲШыÑċĤũĲШΠЮΠьЮШÑőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШċůŸŰŊШƣőĲůШƽċƚШƓĲƖċЮ

ƚƓŔĦċцƻĲŰƣŔЯШŉŸƨŰĬШŔŰШΞΥШƚĲĲĬШũŸƣƚШŸŉШÂŸċЮƓƖċƣĲŰƚŔƚЮыuĲŰƣƨĦťǃШĤũƨĲŊƖċƚƚьЯШƣƽŸШŸŉШÂŸċЮƣƖŔƻŔċũŔƚЯШċŰĬШŸŰĲШ

ŸŉШŊƖŸƚƣŔƚЮŊŔŊċŰƣĲċЮ 

 

ÑċĤũĲШΠЮΠЮШШ]ĲŰĲƖċũШƽĲĲĬШƚƓĲĦŔĲƚШƣőċƣШċƖĲШċĤƚĲŰƣШŉƖŸůШ9ċŰċĬċШŸƖШŔŰƣƖŸĬƨĦĲĬШŔŰШŸŰũǃШŸŰĲШƓƖŸƻŔŰĦĲЯШ
ċũŸŰŊШƽŔƣőШƣőĲШĦƖŸƓШƚƓĲĦŔĲƚШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬЮШÉƓĲĦŔĲƚШċƖĲШũŔƚƣĲĬШŔŰШĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤǃШ
ƣőĲШŰƨůĤĲƖШŸŉШƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШƣőĲǃШċƓƓĲċƖĲĬЮ 
 

Contaminant species 
(synonym) 

Origin status in Canada  Crops reported with contaminant  
(number of seed lots)  

Apera spica-venti Introduced in 1 province Poa pratensis (28), Poa trivialis (2), Agrostis 
gigantea (1) 

Trifolium vesiculosum Absent Trifolium pratense (3), Trifolium repens (1) 
Bromus catharticus Absent Lolium arundinaceum (1), wildflower mixture (1) 
Holcus mollis Introduced in 1 province Poa pratensis (1), Agrostis capillaris (1) 
Lythrum portula Introduced in 1 province Lolium sp. (1), Agrostis capillaris (1) 
Torilis nodosa Absent Cichorium intybus (1), Dactylis glomerata (1) 
Aristolochia littoralis 

(Aristolochia elegans) 
Absent 

Agrostis sp. (1) 
Euphorbia aleppica Absent Wildflower mixture (1) 
Gaillardia megapotamica Absent Wildflower mixture (1) 
Galium parisiense Absent Agrostis capillaris (1) 
Galium tricornutum Introduced in 1 province Vicia villosa (1) 
Indigofera hirsuta Absent Vigna unguiculata (1) 
Linum grandiflorum Absent Wildflower mixture (1) 
Paspalum conjugatum Absent Echinochloa esculenta (1) 
Plantago virginica Introduced in 1 province Poa pratensis (1) 
Polygonum plebeium Absent Phacelia tanacetifolia (1) 
Sida spinosa Introduced in 1 province Echinochloa esculenta (1) 
Sorghum halepense Introduced in 1 province Sorghum × drummondii (1) 
Trifolium hirtum Absent Trifolium pratense (1) 
Trifolium reflexum Absent Panicum virgatum (1) 
Urochloa ramosa Absent Echinochloa esculenta (1) 
Veronica agrestis Introduced in 1 province Lolium multiflorum  (1) 

 

?ŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮĦŸŰƣċůŔŰċŰƣƚЮċĦƖŸƚƚЮůƨũƣŔƓũĲЮĦƖŸƓЮƚƓĲĦŔĲƚЮШ ũƣőŸƨŊőШŔŰĬŔƻŔĬƨċũШƚƓĲĦŔĲƚШĦŸƨũĬШ

ċƓƓĲċƖШċƚШĦŸŰƣċůŔŰċŰƣƚШŔŰШůƨũƣŔƓũĲШĦƖŸƓƚЯШċШĦŸŰƚŔĬĲƖċĤũĲШƓƖŸƓŸƖƣŔŸŰШŸŉШĦŸŰƣċůŔŰċŰƣƚШыΝΞΜШ

ƚƓĲĦŔĲƚЯШΠΣӖьШƽĲƖĲШŉŸƨŰĬШŔŰШŸŰũǃШċШƚŔŰŊũĲШĦƖŸƓШƚƓĲĦŔĲƚШы[ŔŊƨƖĲШΠЮΠьЮШ9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШĦũċƚƚŔǯĲĬШ



ΤΜ 
 

ċƚШċĤƚĲŰƣШŔŰШ9ċŰċĬċШƽĲƖĲШŉŸƨŰĬШŔŰШĲŔƣőĲƖШŸŰĲШŸƖШƣƽŸШĦƖŸƓШƚƓĲĦŔĲƚЯШƽŔƣőШċШůĲĬŔċŰШŸĦĦƨƖƖĲŰĦĲШŔŰШŸŰĲШ

ĦƖŸƓЮШ ċƣŔƻĲШƚƓĲĦŔĲƚШĦŸŰƣċůŔŰċƣĲĬШĤĲƣƽĲĲŰШŸŰĲШċŰĬШΞΦШĦƖŸƓШƚƓĲĦŔĲƚЯШċũƚŸШƽŔƣőШċШůĲĬŔċŰШŸŉШŸŰĲШ

ĦƖŸƓЮШfŰƣƖŸĬƨĦĲĬШƚƓĲĦŔĲƚШĦŸŰƣċůŔŰċƣĲĬШĤĲƣƽĲĲŰШŸŰĲШċŰĬШΞΞШĦƖŸƓШƚƓĲĦŔĲƚЯШƽŔƣőШċШůĲĬŔċŰШŸŉШƣƽŸШ

ĦƖŸƓШƚƓĲĦŔĲƚЮШÑőĲƚĲШůĲĬŔċŰƚШŔŰĬŔĦċƣĲШƣőċƣШůŸƚƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШŸŰũǃШŸŰĲШ

ŸƖШƣƽŸШĦƖŸƓШƚƓĲĦŔĲƚЮШ 

 

 
 
[ŔŊƨƖĲШΠЮΠЮШ ƨůĤĲƖШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШŔŰШƽőŔĦőШĲċĦőШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽċƚШƖĲƓŸƖƣĲĬЯШŊƖŸƨƓĲĬШĤǃШ
ŸƖŔŊŔŰШƚƣċƣƨƚШŔŰШ9ċŰċĬċШыŔŰƣƖŸĬƨĦĲĬЯШŰċƣŔƻĲЯШŸƖШċĤƚĲŰƣьЮ 
 

ůŸŰŊШƣőĲШĦŸŰƣċůŔŰċŰƣƚШŉŸƨŰĬШŔŰШƣőĲШŊƖĲċƣĲƚƣШŰƨůĤĲƖШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШыӄΝΜьЯШÂŸċЮƓƖċƣĲŰƚŔƚШƽċƚШƣőĲШ

ůŸƚƣШŉƖĲƕƨĲŰƣũǃШŔĬĲŰƣŔǯĲĬЯШŸĦĦƨƖƖŔŰŊШŔŰШΞΦШĦƖŸƓШƚƓĲĦŔĲƚЯШŉŸũũŸƽĲĬШĤǃШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůЯШƖĲƓŸƖƣĲĬШ

ŔŰШΞΞШĦƖŸƓШƚƓĲĦŔĲƚШыÑċĤũĲШΠЮΡьЮШcŸƽĲƻĲƖЯШƚŔŰĦĲШÂŸċЮƓƖċƣĲŰƚŔƚШŔƚШċũƚŸШŔůƓŸƖƣĲĬШċƚШċШĦƖŸƓШƚĲĲĬШŔŰШ

9ċŰċĬċЯШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШƚőŸƨũĬШĤĲШĦŸŰƚŔĬĲƖĲĬШƣőĲШůŸƚƣШƽŔĬĲƚƓƖĲċĬШŊĲŰĲƖċũШƽĲĲĬЮШ

EĦőŔŰŸĦőũŸċЮĦƖƨƚцŊċũũŔШƖċŰťĲĬШƚĲĦŸŰĬШċůŸŰŊШŊĲŰĲƖċũШƽĲĲĬƚЯШĬĲƣĲĦƣĲĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШΝΤШĬŔǭĲƖĲŰƣШ

ĦƖŸƓШƚƓĲĦŔĲƚЮШ~ŸƚƣШŸŉШƣőĲШĦŸŰƣċůŔŰċŰƣƚШŉŸƨŰĬШŔŰШƣőĲШőŔŊőĲƚƣШŰƨůĤĲƖШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШċƖĲШŔŰƣƖŸĬƨĦĲĬШ

ƚƓĲĦŔĲƚЯШƽŔƣőШƣőĲШĲǂĦĲƓƣŔŸŰƚШŸŉШEũǃůƨƚЮƣƖċĦőǃĦċƨũƨƚЯШ[ĲƚƣƨĦċЮƖƨĤƖċЯШ]ċũŔƨůЮċƓċƖŔŰĲЯШċŰĬШÂŸċЮ

ƓƖċƣĲŰƚŔƚЯШƽőŔĦőШċƖĲШŰċƣŔƻĲЮШ7ƖŸůƨƚЮƣĲĦƣŸƖƨůШċŰĬШ]ċũŔƨůЮċƓċƖŔŰĲЯШĤŸƣőШĦũċƚƚŔǯĲĬШċƚШ9ũċƚƚШΟШ

ŰŸǂŔŸƨƚШƽĲĲĬƚЯШƽĲƖĲШċũƚŸШċůŸŰŊШƣőĲШůŸƚƣШƽŔĬĲũǃШĬŔƚƣƖŔĤƨƣĲĬШĦŸŰƣċůŔŰċŰƣƚШыÑċĤũĲШΠЮΡьЮ 

 



ΤΝ 
 

ÑċĤũĲШΠЮΡЮШ9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƣĲŰШŸƖШůŸƖĲШĦƖŸƓШƚƓĲĦŔĲƚЮШÉƓĲĦŔĲƚШċƖĲШũŔƚƣĲĬШŔŰШ
ĬĲƚĦĲŰĬŔŰŊШŸƖĬĲƖШĤǃШƣőĲШŰƨůĤĲƖШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬЮ 

 

ÂŸƣĲŰƣŔċũЮŔŰƣƖŸĬƨĦƣŔŸŰЮŸŉЮőĲƖĤŔĦŔĬĲцƖĲƚŔƚƣċŰƣЮƽĲĲĬƚдШ[ŔŊƨƖĲШΠЮΡШƚőŸƽƚШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШċũũШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚШĲċĦőШǃĲċƖШƣőċƣШĦŸƖƖĲƚƓŸŰĬШƣŸШƚƓĲĦŔĲƚШ

őŔƚƣŸƖŔĦċũũǃШƖĲƓŸƖƣĲĬШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШƣőĲШÖÉ ШŸŰũǃШŸƖШŔŰШĤŸƣőШƣőĲШÖÉ ШċŰĬШ9ċŰċĬċЮШ

ũƣőŸƨŊőШƖĲƚŔƚƣċŰĦĲШƽċƚШŰŸƣШĦŸŰǯƖůĲĬШŔŰШƣőĲШƚĲĲĬШũŸƣƚШƣőĲůƚĲũƻĲƚЯШƣőĲƚĲШƚƓĲĦŔĲƚШőċƻĲШ

ĬŸĦƨůĲŰƣĲĬШőŔƚƣŸƖŔĲƚШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШŸƣőĲƖШĦŸŰƣĲǂƣƚЮШ§ŰШċƻĲƖċŊĲЯШΦӖШŸŉШƣőĲШƣŸƣċũШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШċŰŰƨċũũǃШƽĲƖĲШťŰŸƽŰШƣŸШĤĲШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШƣőĲШÖÉ ШĤƨƣШ

ŰŸƣШŔŰШ9ċŰċĬċЯШƽŔƣőШċШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚŔŰŊШƣƖĲŰĬШŸƻĲƖШƣŔůĲШы~ċŰŰрuĲŰĬċũũЯШÑċƨШӀШΜЮΣΜΣЯШƓШӀШΜЮΜΜΠьЮШ

ĬĬŔƣŔŸŰċũũǃЯШċŰШċƻĲƖċŊĲШŸŉШΝΞӖШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШĲċĦőШǃĲċƖШƽĲƖĲШťŰŸƽŰШƣŸШĤĲШ

őĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШĤŸƣőШĦŸƨŰƣƖŔĲƚЯШċũƣőŸƨŊőШŰŸШƚŔŊŰŔǯĦċŰƣШƣĲůƓŸƖċũШƣƖĲŰĬШƽċƚШŸĤƚĲƖƻĲĬШ

ŉŸƖШƣőŔƚШŊƖŸƨƓШы~ċŰŰрuĲŰĬċũũЯШÑċƨШӀШрΜЮΞΤΝЯШƓШӀШΜЮΝΦΦьЮШ 

Contaminant Species  
(Synonym) 

Number of Crop Species 
Contaminated  

Origin Status 
in Canada 

Classified as 
General Weed 

CFIA Noxious Weed 
Classification  

Poa pratensis 29 Native N Other (Class 6) 

Chenopodium album 22 Introduced Y Other (Class 6) 

Phleum pratense 20 Introduced N Other (Class 6) 

Triticum aestivum 19 Introduced N Other (Class 6) 

Medicago sativa 18 Introduced N Other (Class 6) 

Echinochloa crus-galli 17 Introduced Y Other (Class 6) 

Trifolium pratense 17 Introduced N Other (Class 6) 

Trifolium hybridum 15 Introduced N Other (Class 6) 

Bromus tectorum 13 Introduced N Secondary (Class 3) 

Festuca rubra 13 Native N Other (Class 6) 

Poa annua 13 Introduced N Other (Class 6) 

Vulpia myuros 12 Introduced Y Other (Class 6) 

Galium aparine 11 Native Y Secondary (Class 3) 

Lolium pratense 
(Festuca pratensis) 

11 Introduced N Other (Class 6) 

Brassica napus 10 Introduced N Other (Class 6) 

Elymus trachycaulus 10 Native N Other (Class 6) 

Setaria viridis 10 Introduced Y Other (Class 6) 
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[ŔŊƨƖĲШΠЮΡЮШŰŰƨċũШƓĲƖĦĲŰƣċŊĲШŸŉШ9[fрƖĲƓŸƖƣĲĬШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƣőċƣШĦŸƖƖĲƚƓŸŰĬШƣŸШƚƓĲĦŔĲƚШ
ƽŔƣőШċШĬŸĦƨůĲŰƣĲĬШőŔƚƣŸƖǃШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚЯШĦċƣĲŊŸƖŔƚĲĬШĤǃШƽőĲƣőĲƖШƖĲƚŔƚƣċŰĦĲШƽċƚШ
ƓƖĲƻŔŸƨƚũǃШƖĲƓŸƖƣĲĬШŔŰШƣőĲШÖÉ ШŸŰũǃШŸƖШŔŰШĤŸƣőШƣőĲШÖÉ ШċŰĬШ9ċŰċĬċЮШ ŸƣĲжЮƣőĲЮǃцċǂŔƚЮŔƚЮƚĦċũĲĬЮƣŸЮċЮ
ůċǂŔůƨůЮŸŉЮΦΣӜд 
 
 
§ƻĲƖċũũЯШΝΡШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШ9ċŰċĬŔċŰШƚĲĲĬШũŸƣƚШċƖĲШťŰŸƽŰШƣŸШĤĲШőĲƖĤŔĦŔĬĲр

ƖĲƚŔƚƣċŰƣШŔŰШċШƽĲĲĬǃШĦŸŰƣĲǂƣШŔŰШƣőĲШÖÉ ШĤƨƣШċƖĲШŰŸƣШĦƨƖƖĲŰƣũǃШƖĲĦŸŊŰŔƚĲĬШċƚШƚƨĦőШŔŰШ9ċŰċĬċШы[ŔŊƨƖĲШ

ΠЮΣьЮШfŰШƣőĲШÖÉ ЯШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŔŰШƣőĲƚĲШƚƓĲĦŔĲƚШŔƚШůŸƚƣШċƚƚŸĦŔċƣĲĬШƽŔƣőШċƖċĤũĲШĦƖŸƓƚЯШ

ƽőĲƖĲċƚШŔŰШƣőĲШ9ċŰċĬŔċŰШĬċƣċƚĲƣЯШƣőĲШƚċůĲШƚƓĲĦŔĲƚШƽĲƖĲШƓƖĲĬŸůŔŰċŰƣũǃШĬĲƣĲĦƣĲĬШŔŰШŉŸƖċŊĲШċŰĬШƣƨƖŉШ

ĦƖŸƓШƚĲĲĬШũŸƣƚЮШ ŸƣċĤũǃЯШŉŸƨƖШŸŉШƣőĲƚĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШƖĲƓŸƖƣĲĬШŔŰШƣőĲШƚċůĲШĦƖŸƓШƣǃƓĲШŔŰШ

ĤŸƣőШĦŸƨŰƣƖŔĲƚЮШÑőĲƚĲШŔŰĦũƨĬĲШxŸũŔƨůЮƓĲƖĲŰŰĲШыƖĲƓŸƖƣĲĬШŔŰШƣƨƖŉШĦƖŸƓƚьЯШÉĲĦċũĲЮĦĲƖĲċũĲШыŔŰШċƖċĤũĲШ

ĦƖŸƓƚьЯШÉŸƖŊőƨůЮĤŔĦŸũŸƖШыŔŰШŉŸƖċŊĲШĦƖŸƓƚьЯШċŰĬШÂŸċЮċŰŰƨċЯШƽőŔĦőШƽċƚШĬĲƣĲĦƣĲĬШŔŰШĤŸƣőШŉŸƖċŊĲШċŰĬШ

ƣƨƖŉШĦƖŸƓƚЮ 

Ш 
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[ŔŊƨƖĲШΠЮΣЮШ9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШƣőĲШÖÉ ШĤƨƣШŰŸƣШŔŰШ
9ċŰċĬċШыǃрċǂŔƚьЯШĤǃШĦƖŸƓШƣǃƓĲШŔŰШƽőŔĦőШƣőĲǃШƽĲƖĲШƖĲƓŸƖƣĲĬШыǂрċǂŔƚьШŉŸƖШĲċĦőШĦŸƨŰƣƖǃЮ 
 

?ŔƚĦƨƚƚŔŸŰ 

fůƓƖŸƻĲĬЮŸƨƣĦŸůĲƚЮŔŰЮƽĲĲĬЮƚĲĲĬЮĦŸŰƣċůŔŰċƣŔŸŰ. Overall, noxious weeds (Classes 1 to 5) were 

reported significantly less frequently (69% less) than non-noxious species (Class 6), and their 

presence declined over the study period, although not at a statistically significant level. General 

weeds also declined, and in this case, the trend was significant. Additionally, despite the hundreds 
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of unique contaminant species reported in seed lots, the majority were associated with only one or 

two crop species. All of these findings are encouraging, particularly in the case of noxious weeds, 

which are associated with greater economic, ecological, and regulatory impacts. These promising 

trends partly reflect ongoing regulatory oversight and effective industry standards, including the 

combined influence of herbicide availability, seed certification protocols, advanced cleaning 

technologies, and improved crop management practices (Rubenstein et al., 2023).  

 

Another encouraging outcome was the low number of reports involving entry-prohibited noxious 

weeds (Class 1), with only four records, all from a single genus, Cuscuta.  

This rarity is consistent with other international findings. For example, Rubenstein et al. (2021) 

analysed over 42,000 seed lots entering New Zealand from more than 90 countries and found 

entry-ƓƖŸőŔĤŔƣĲĬШƽĲĲĬƚШŔŰШŢƨƚƣШΜЮΜΣӖШŸŉШĦċƚĲƚЮШÅĲŉũĲĦƣŔŰŊШƚŔůŔũċƖШƓƖŔŸƖŔƣŔĲƚЯШ ĲƽШüĲċũċŰĬќƚШ~ŔŰŔƚƣƖǃШ

for Primary Industries also classifies the entire Cuscuta genus as entry-prohibited in seed lots (MPI, 

2025b), and their domestic seed industry includes Cuscuta spp. on a list of 14 'undesirable weeds' 

(Young, 1984). The presence of these species in a domestic seed lot in New Zealand can prevent it 

from achieving seed certification and substantially reduce its market value, providing a strong 

incentive for industry compliance. The economic, ecological, and health risks associated with such 

species help explain why both regulators and seed producers consistently prioritise their 

exclusion, whether in Canada, New Zealand, or other seed-importing nations.  

 

Primary noxious weeds (Class 2), although not entry-prohibited, were more frequently reported. 

The most commonly reported were Cirsium arvense and Elymus repens (each in 9 seed lots), 

followed by Convolvulus arvensis (7). These species are already present in Canada but have not 

reached their full ecological range and are not subject to official control (CFIA, 2011). Additionally, 

Class 2 weeds can lower seed value, interfere with agricultural production, and pose broader 

economic and environmental risks. Their repeated detection in imported seed lots underscores the 

need for continued monitoring. 

 

ÅĲŊƨũċƣŸƖǃЮĦŸůƓũĲǂŔƣŔĲƚжЮŰċƣŔƻĲЮƚƓĲĦŔĲƚЮĦũċƚƚŔǯĲĬЮċƚЮĲŰƣƖǃцƓƖŸőŔĤŔƣĲĬ. The emphasis on 

excluding specific weeds becomes more complex when the species in question is both entry-

prohibited and native to the importing country. This was the case for Cuscuta campestris, a Class 1 

weed reported in the CFIA dataset that is native to Canada and already established in all the 
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southern provinces except New Brunswick (Desmet and Brouillet, 2013). Other native species 

reported as noxious weeds in seed lots included Ambrosia artemisiifolia (Class 3), Galium aparine 

(Class 3), Panicum capillare (Class 4 or 5), and Panicum virgatum (Class 4 or 5). While these 

species are not prohibited in seed lots, their presence is regulated. This dual classification, 

especially in the case of prohibited but also native species, can present regulatory challenges. 

Federal agencies oversee seed imports, while provinces manage established weeds, and this 

division of responsibilities may lead to enforcement complications and confusion for industry, 

particularly when a prohibited species is already widespread in some regions of the country but not 

others. 

 

ÅĲŊƨũċƣŸƖǃЮŸƻĲƖũċƓжЮĦƖŸƓƚЮċũƚŸЮĦũċƚƚŔǯĲĬЮċƚЮŰŸǂŔŸƨƚЮƽĲĲĬƚ. Additional regulatory complications 

arise when species that are noxious or otherwise problematic weeds are imported intentionally as 

crop seed. While Class 1 noxious weeds are prohibited from entering Canada, species from other 

noxious classes may still enter, either as seed lot contaminants or, in some cases, as imported 

crops. Although relatively uncommon in the CFIA dataset, this occurred for Bromus tectorum 

(Class 3), as well as Panicum miliaceum (Class 4 or 5) and Panicum virgatum (Class 4 or 5). Of 

these, only P. miliaceum (proso millet) is formally listed in CFIA documentation of crop species 

(CFIA, 2022, 2024a). The legal importation of such species may pose a risk to more local weed 

control efforts if these plants establish and spread.  

 

Bromus tectorum (downy brome) is of particular concern, as it was identified as one of the most 

widely distributed contaminant species across multiple crops. It is already recognised as 

problematic due to its rapid spread and persistence as a winter annual in western North America. It 

disrupts cropping systems, degrades pasturelands, and readily establishes in both naturalised and 

disturbed habitats (Geddes & Pittman, 2022). Despite these impacts, the CFIA notes that B. 

tectorum ћőċƚШċШĬƨċũШƖŸũĲШċƚШċШƚĲƖŔŸƨƚШƽĲĲĬШċŰĬШċŰШŔůƓŸƖƣċŰƣШŉŸƖċŊĲќШĦƖŸƓШ(CFIA, 2017b). However, 

it remains one of the most problematic weeds in crops like winter wheat, where it competes 

aggressively with the crop and can cause substantial yield losses if left unmanaged (Ostlie & 

Howatt, 2013). It is also considered one of the most troublesome herbicide-resistant weeds in 

parts of the USA, particularly in the Great Plains (Brunharo et al., 2022). While herbicide-resistant 

populations have been reported in both forage and arable systems in the USA since the mid-1990s 

(Heap, 2025), resistant biotypes were not detected in Canada until 2021, when they appeared in a 
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canola field (Geddes & Pittman, 2022). This underscores the need for heightened attention to its 

potential long-term impact on Canadian agriculture. 

 

Cases like these illustrate a broader challenge faced by biosecurity systems, including in Canada, 

where the same species can be legally imported as crop seed while being managed as a 

problematic weed at the provincial level. The CFIA, as the federal body responsible for seed import 

regulation, applies the Weed Seeds Order to determine permissible species and thresholds. 

However, the responsibility for managing weed impacts post-entry often falls to provincial 

governments and producers, who may be trying to suppress the very species arriving legally 

through imports. Without strong coordination between import policies and domestic weed control 

strategies, high-risk species may establish, complicating eradication or containment efforts once 

they are widespread. 

 

A similar situation exists with Poa annua (annual bluegrass), which is not classified as a noxious 

weed in Canada but is currently designated as a crop in CFIA documentation (CFIA, 2022, 2024a). 

Despite its crop designation, P. annua has been regarded as a problematic weed in temperate 

regions worldwide, including Canada (Hutchinson & Seymour, 1982; Warwick, 1979). It is 

particularly difficult to control in turfgrass and forage systems due to widespread herbicide 

resistance, including glyphosate resistance (Heap & Duke, 2018). Herbicide-resistant P. annua has 

been reported in twelve countries across four continents, including the USA, although no resistant 

populations have yet been recorded in Canada (Heap, 2025). In the CFIA dataset, P. annua was one 

of the most frequently reported contaminants, appearing in seed lots of 13 different crop species. 

Although it was not imported as a crop during the thirteen-year study period, its frequent 

occurrence as a contaminant, wide distribution across Canada, resistance history abroad, and 

status as a problematic weed in multiple trading partner countries suggest its current crop status 

may warrant reassessment (Desmet & Brouillet, 2013; Rubenstein et al., 2023) 

 

Ю7ŔŸƚĲĦƨƖŔƣǃЮĦŸŰƚŔĬĲƖċƣŔŸŰƚЮŉŸƖЮċĤƚĲŰƣЮƚƓĲĦŔĲƚ. Beyond the regulatory classification of noxious 

weeds, the origin status of contaminant species offers a valuable lens for assessing biosecurity 

risks. Although introduced species were the most frequently reported origin type, absent species 

(those not currently present in Canada) warrant particular attention. Their detection in seed lots 

indicates a potential pathway for new plant introductions. If these species establish after sowing, 
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they may become invasive, particularly in Canadian regions with climates similar to those where 

the species are already established. This risk is heightened for species with traits associated with 

invasiveness or the ability to contaminate a broad range of crop types. 

 

ÅĲŊƨũċƣŸƖǃЮĦŸůƓũĲǂŔƣŔĲƚжЮċĤƚĲŰƣЮƚƓĲĦŔĲƚЮƓĲƖůŔƣƣĲĬЮŔŰЮƚĲĲĬЮũŸƣƚ. Among the general weeds not 

yet present in Canada, all were classified as Class 6 under the Weed Seeds Order (WSO), a 

category that excludes noxious weeds. This class includes both common weeds already 

widespread in Canada, such as Chenopodium album, and species not yet recorded in the country, 

many of which have not been formally assessed for biosecurity risk. However, three of the absent 

general weeds, Bromus catharticus, Euphorbia aleppica, and Trifolium vesiculosum, are listed in 

preliminary weed risk analysis documents recently published by CFIA (CFIA, 2025b). These species 

were selected for early assessment due to their potential phytosanitary concern and have 

undergone the first stage of risk analysis, although no formal regulatory decisions have been 

finalised. The assessment suggests that Bromus catharticus (rescue grass) poses an 

environmental threat, while Euphorbia aleppica (Aleppo spurge) may present a risk to agriculture.  

 

Regardless of their status, all Class 6 species are permissible in seed lots, provided their presence 

remains below the allowable threshold for the relevant crop type and seed grade (CFIA, 2016b). 

This provision may reflect a regulatory gap, as absent species with the potential to establish and 

spread could present a higher biosecurity risk than widespread, low-impact species, yet both are 

treated equivalently under current rules. 

 

To address this security risk, the CFIA could consider introducing a separate classification for 

absent species detected in imported seed lots, under which a seed lot could be temporarily 

restricted until the species is identified and a preliminary risk triage completed. This would not 

require a full pest risk assessment prior to release but could instead rely on a rapid screening 

protocol used in weed risk assessment frameworks (Downey et al., 2010), which would evaluate 

ťĲǃШŉċĦƣŸƖƚШƚƨĦőШċƚШƣőĲШƚƓĲĦŔĲƚќШŊũŸĤċũШĬŔƚƣƖŔĤƨƣŔŸŰЯШťŰŸƽŰШŔŰƻċƚŔƻĲŰĲƚƚЯШċŰĬШƓŸƣĲŰƣŔċũШĦũŔůċƣŔĦШ

suitability in Canada. Where initial risk appears low, the seed lot could either be released as is or 

conditionally released with post-entry monitoring. Where risk is potentially high, the seed lot could 

be held pending further assessment, re-cleaned, or returned to the exporter. These approaches 

ƽŸƨũĬШőĲũƓШĤċũċŰĦĲШƣƖċĬĲШĦŸŰƣŔŰƨŔƣǃШƽŔƣőШ9ċŰċĬċќƚШĤŔŸƚĲĦƨƖŔƣǃШŸĤŢĲĦƣŔƻĲƚЮШ 
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Currently, of the CFIA noxious weed classes, only species classified as Class 1 noxious weeds are 

explicitly prohibited from entering Canada in a seed lot. Although this class includes some species 

not yet present in Canada, it remains limited in scope, comprising just 25 species and one genus 

(Cuscuta spp.), and has not been updated since the most recent revision of the WSO in 2016 (CFIA, 

2016b). Adding or removing species from this list requires a formal regulatory amendment 

following stakeholder consultation, a process that can take several years; the previous update 

occurred in 2005. The Plant Protection Act authorises the CFIA to prevent the importation and 

spread of harmful plant pests and may offer a more responsive mechanism than the WSO for 

addressing emerging biosecurity threats. However, it appears to have been used infrequently to 

regulate weeds, with only five plant species publicly documented as added since 2008 (CFIA, 1990, 

2024b). In practice, the Act is more commonly applied to insects and plant pathogens. The most 

recent publicly documented weed addition occurred in 2017, when Arundo donax (giant reed) was 

added to the list of regulated pests (CFIA, 2017a). 

 

ШůŸƖĲШŉũƨŔĬШŉƖċůĲƽŸƖťШŉŸƖШƨƓĬċƣŔŰŊШ9ċŰċĬċќƚШũŔƚƣШŸŉШĲŰƣƖǃ-prohibited species may be warranted to 

better address concerns related to novel or absent species with the potential to establish. New 

Zealand presents a relevant example, with its Ministry for Primary Industries maintaining a 

quarantine weed list of more than 1,700 species prohibited from entry (MPI, 2022b). This list is 

ƚƨƓƓŸƖƣĲĬШĤǃШƣőĲŔƖШћEůĲƖŊŔŰŊШÅŔƚťƚШÉǃƚƣĲůќЯШƽőŔĦőШċũũŸƽƚШŉŸƖШƖĲċũ-time updates informed by new 

scientific literature, international biosecurity alerts, and submissions from industry and the public 

(Bockstruck, 2025)ЮШìőŔũĲШ ĲƽШüĲċũċŰĬќƚШƚůċũũĲƖШƖĲŊƨũċƣŸƖǃШƚĦċũĲШċŰĬШũŸƽĲƖШƻŸũƨůĲШŸŉШƚĲĲĬШ

imports may make such a system easier to implement, elements of this approach could help 

ŔŰŉŸƖůШŔůƓƖŸƻĲůĲŰƣƚШƣŸШ9ċŰċĬċќƚШŉƖċůĲƽŸƖťЮ 

 

~ŸƚƣЮĦŸůůŸŰЮċĤƚĲŰƣЮƚƓĲĦŔĲƚжЮÑƖŔŉŸũŔƨůЮƻĲƚŔĦƨũŸƚƨů. A notable example of an absent species 

that may warrant closer attention is Trifolium vesiculosum (arrowleaf clover), the most frequently 

reported absent species in the dataset and native to the Mediterranean. It was detected in forage 

crop seed lots of Trifolium pratense (red clover) and Trifolium repens (white clover). This 

contamination pattern aligns with previous findings showing that clover crops are often 

contaminated by other Trifolium species (Rubenstein et al., 2021). Such contamination is 

facilitated by the morphological similarity between the crop and contaminant, which complicates 
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mechanical cleaning and limits herbicide options, as chemistry targeting the weed would also 

damage the crop (Rubenstein et al., 2023). While T. vesiculosum is not currently cultivated in 

Canada, it is widely used in pasture and cover crop seed mixtures in warmer regions of the USA 

(Pemberton et al., 1998). Although not typically considered invasive, the CFIA recently identified T. 

vesiculosum as a potential phytosanitary risk in a preliminary weed risk analysis (CFIA, 2025b). Its 

repeated detection in seed lots, along with other frequently reported absent species, raises 

concerns about potential establishment, particularly given its ongoing cultivation in a neighbouring 

country and the possibility that climate change could expand its suitable habitat in Canada.  

 

9ũŔůċƣŔĦЮŸƻĲƖũċƓЮċŰĬЮĲƚƣċĤũŔƚőůĲŰƣЮƓŸƣĲŰƣŔċũЮŸŉЮċĤƚĲŰƣЮƚƓĲĦŔĲƚ. This risk of establishment is 

particularly relevant in regions where Canadian and USA climates overlap. Several other reported 

contaminant species classified as absent from Canada, are already established in nearby USA 

regions. For example, Trifolium hirtum (rose clover) is a well-established introduced weed in 

northern California and is considered invasive in parts of its introduced range (iNaturalist, 2025c). 

Torilis nodosa (knotted hedge-parsley) and Galium parisiense (wall bedstraw) are both widespread 

introduced weeds in the Pacific Northwest and eastern USA (iNaturalist, 2025a, 2025b). Their 

presence in climatically similar areas underscores the potential for establishment in Canadian 

provinces such as British Columbia, a key region for crop seed production. 

 

While absent species reported as seed lot contaminants raise biosecurity concerns, their 

classification alone does not always imply high establishment risk. Many may be poorly suited to 

Canadian conditions, such as regions with long winters, or may be associated with crop types 

rarely grown domestically (C.E Wilson et al., 2016). Still, documenting these species in imported 

seed lots remains important for biosecurity monitoring and should be considered alongside other 

risk factors, including climatic suitability and detection frequency. 

 

fŰƣƖŸĬƨĦĲĬЮƚƓĲĦŔĲƚЮƽŔƣőЮƣőĲЮƓŸƣĲŰƣŔċũЮƣŸЮƚƓƖĲċĬ. In addition to absent species, eight 

contaminant species were recorded as introduced but only in a single Canadian province. These 

species may present even greater concern, as they have already demonstrated an ability to 

establish under Canadian conditions. It is likely that similar climates in neighbouring provinces 

could support their spread, potentially resulting in broader ecological and economic 

consequences. The most frequently reported among these eight species was Apera spica-venti 
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(silky bentgrass), a grass weed introduced in Ontario (Desmet & Brouillet, 2013). It was reported in 

28 seed lots of Poa pratensis (Kentucky bluegrass), two lots of Poa trivialis (rough bluegrass), and 

one lot of Agrostis gigantea (redtop). Its repeated appearance in grass seed lots suggests a 

consistent introduction pathway and underscores the need for closer regulatory scrutiny. As with 

Trifolium species discussed prior, grass contaminants such as Apera spica-venti are difficult to 

remove mechanically from grass seed due to their similar morphology, and selective herbicide 

options are limited, as treatments that target grass weeds often also damage the crop. Although 

not currently herbicide-resistant in Canada, A. spica-venti has evolved resistance in more than 

eleven European countries, most of which export seed to Canada (Heap, 2025). Its resistance 

spans multiple modes of action, making it challenging and costly to manage once established. It 

has also been identified as a high-risk candidate for future resistance in New Zealand, where it is 

frequently reported in seed lots (Hulme, 2024)ЮШ]ŔƻĲŰШƣőċƣШ ĲƽШüĲċũċŰĬќƚШƣĲůƓĲƖċƣĲШĦƖŸƓƓŔŰŊШ

systems and agronomic practices resemble those in Canada, its experience offers a cautionary 

example of the risks of establishment and resistance. 

 

Sorghum halepense (Johnson grass) is another case of concern. It has only been reported in one 

Canadian province, Ontario (Desmet & Brouillet, 2013), and in the CFIA data was reported in seed 

lots of Sorghum × drummondii (Sudan grass). Classified as a Class 2 т Primary Noxious Weed, it is 

not yet considered to be occupying its full ecological range in Canada (CFIA, 2011). Globally, S. 

halepense ŔƚШƖĲĦŸŊŰŔƚĲĬШċƚШŸŰĲШŸŉШƣőĲШƽŸƖũĬќƚШƽŸƖƚƣШƽĲĲĬƚЯШƖċŰťŔŰŊШċůŸŰŊШƣőĲШƣĲŰШůŸƚƣШ

troublesome species (Holm et al., 1997). It has evolved herbicide resistance in over a dozen 

countries, including the USA, though no resistant populations have yet been confirmed in Canada 

(Heap, 2025). An aggressive perennial that spreads by both seed and rhizomes, it is notoriously 

difficult to control once established. Its detection in seed imports highlights the importance of 

early identification and targeted regulatory action to prevent further spread. 

 

~ŸƚƣЮƽŔĬĲƚƓƖĲċĬЮŊĲŰĲƖċũЮƽĲĲĬжЮ9őĲŰŸƓŸĬŔƨůЮċũĤƨů. ìőŔũĲШƣőĲШůċŢŸƖŔƣǃШŸŉШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШƽĲƖĲШĬĲƣĲĦƣĲĬШŔŰШŸŰũǃШŸŰĲШŸƖШƣƽŸШĦƖŸƓШƚƓĲĦŔĲƚЯШƚŸůĲШƽĲĲĬƚШċƓƓĲċƖĲĬШċĦƖŸƚƚШċШĤƖŸċĬĲƖШ

ƖċŰŊĲЮШ~ŸƚƣШŰŸƣċĤũǃЯШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШыĦŸůůŸŰШũċůĤќƚШƕƨċƖƣĲƖƚьЯШċŰШŔŰƣƖŸĬƨĦĲĬШƚƓĲĦŔĲƚШŔŰШ

9ċŰċĬċЯШƽċƚШƖĲƓŸƖƣĲĬШŔŰШƚĲĲĬШũŸƣƚШŸŉШΞΞШĬŔǭĲƖĲŰƣШĦƖŸƓШƚƓĲĦŔĲƚЯШůċťŔŰŊШŔƣШƣőĲШůŸƚƣШƽŔĬĲƚƓƖĲċĬШ

ŊĲŰĲƖċũШƽĲĲĬШŔŰШƣőĲШĬċƣċƚĲƣЮШÑőŔƚШŔƚШĦŸŰĦĲƖŰŔŰŊШŊŔƻĲŰШŔƣƚШŊũŸĤċũШƖĲƓƨƣċƣŔŸŰШċƚШċШƓĲƖƚŔƚƣĲŰƣШċŰĬШ

őĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬШŔŰШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШƚǃƚƣĲůƚШыcƨũůĲШΞΜΞΠьЮШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШыΞΜΞΝьШŉŸƨŰĬШ
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9дЮċũĤƨůШƣŸШĤĲШƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШĦŸŰƣċůŔŰċŰƣШŔŰШċŰШċŰċũǃƚŔƚШŸŉШŸƻĲƖШΠΞЯΜΜΜШƚĲĲĬШũŸƣƚШ

ƖĲƓƖĲƚĲŰƣŔŰŊШΝЯΠΜΜШĦƖŸƓШƚƓĲĦŔĲƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЮШÉŔůŔũċƖШƓċƣƣĲƖŰƚШőċƻĲШĤĲĲŰШŸĤƚĲƖƻĲĬШ

ĲũƚĲƽőĲƖĲаШŔƣШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШƽĲĲĬШŔŰШÑƖŔŉŸũŔƨůЮƓƖċƣĲŰƚĲШыƖĲĬШĦũŸƻĲƖьШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ

fŰĬŔċШыÉŔŰŊőШĲƣШċũЮШΞΜΝΜьШċŰĬШŔŰШŊƖċŔŰШƚĲĲĬШƚőŔƓůĲŰƣƚШĲŰƣĲƖŔŰŊШsċƓċŰШыfťĲĬċШĲƣШċũЮШΞΜΞΞьЮШfƣƚШ

ƽŔĬĲƚƓƖĲċĬШƓĲƖƚŔƚƣĲŰĦĲШŔƚШũŔťĲũǃШĬƨĲШƣŸШŔƣƚШĲĦŸũŸŊŔĦċũШċĬċƓƣċĤŔũŔƣǃШċŰĬШċĤŔũŔƣǃШƣŸШĲƻċĬĲШƓŸƚƣр

ĲůĲƖŊĲŰĦĲШőĲƖĤŔĦŔĬĲШċƓƓũŔĦċƣŔŸŰƚШĤǃШŊĲƖůŔŰċƣŔŰŊШũċƣĲƖШŔŰШƣőĲШĦƖŸƓШĦǃĦũĲЯШċũũŸƽŔŰŊШĲƻĲŰШũċƣĲр

ĲůĲƖŊŔŰŊШŔŰĬŔƻŔĬƨċũƚШƣŸШůċƣƨƖĲШċŰĬШƓƖŸĬƨĦĲШƚĲĲĬШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШΞΜΞΝбШìŔũũŔċůƚШΝΦΣΟьЮШfŰШ

9ċŰċĬċЯШ9дЮċũĤƨůШŔƚШċũƖĲċĬǃШƖĲĦŸŊŰŔƚĲĬШċƚШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШŔŰШǯƻĲШƓƖŸƻŔŰĦĲƚЯШċŰĬШŊũŸĤċũũǃШŔƣШőċƚШ

ĲƻŸũƻĲĬШƖĲƚŔƚƣċŰĦĲШŔŰШΞΜШŸƣőĲƖШĦŸƨŰƣƖŔĲƚЯШŔŰĦũƨĬŔŰŊШůƨũƣŔƓũĲШĦċƚĲƚШŔŰШƣőĲШÖÉ ШыcĲċƓШΞΜΞΡьЮШ ũƣőŸƨŊőШ

ċũƖĲċĬǃШƽŔĬĲƚƓƖĲċĬЯШĦŸŰƣŔŰƨĲĬШůŸŰŔƣŸƖŔŰŊШŔƚШŔůƓŸƖƣċŰƣШƣŸШĬĲƣĲĦƣШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШƖĲƚŔƚƣċŰƣШ

ĤŔŸƣǃƓĲƚШŔŰƣŸШƓƖŸƻŔŰĦĲƚШƽőĲƖĲШƖĲƚŔƚƣċŰĦĲШőċƚШŰŸƣШǃĲƣШĤĲĲŰШƖĲĦŸƖĬĲĬЮ 

 

EůĲƖŊŔŰŊЮőĲƖĤŔĦŔĬĲцƖĲƚŔƚƣċŰƣЮƽĲĲĬЮƖŔƚťƚЮŉƖŸůЮŔůƓŸƖƣĲĬЮƚĲĲĬ. On average, 9% of the 

contaminant species (15 species) reported each year were known to be herbicide-resistant weeds 

in the USA but had not yet been reported as such in Canada. This proportion increased significantly 

over the study period. These findings suggest a growing risk of new herbicide-resistant weed 

biotypes being introduced into Canada via the imported crop seed pathway. Several contaminant 

species highlighted earlier in this discussion fall into this category, including Sorghum halepense 

and Poa annua, which are not currently recognised as HR weeds in Canada but are in the USA 

(Heap, 2025).  

 

Of particular concern are the four species that were detected as contaminants in the same crop 

types in both Canada and the USA. For example, Poa annua was found in forage and turf seed lots 

entering Canada, and it has also previously been reported as HR in a weedy context in those same 

crop types in the USA (Heap, 2025). Similar patterns were observed for Lolium perenne, Secale 

cereale, and Sorghum bicolor, all of which were reported as Canadian seed lot contaminants in 

turf, arable, and forage crops, respectively. All have also been documented as herbicide-resistant 

weeds in the same crop types in the USA (Heap, 2025).  The biosecurity risk is heightened by the 

fact that some of these species are also cultivated as crops in both countries, increasing the 

likelihood that resistant biotypes could establish and spread. These cases illustrate a clear 

pathway for the introduction of resistant weeds into Canadian agroecosystems. 
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[ċĦƣŸƖƚЮŔŰǰƨĲŰĦŔŰŊЮőĲƖĤŔĦŔĬĲЮƖĲƚŔƚƣċŰĦĲЮƓċƣƣĲƖŰƚ. Several factors discussed by Brunharo et al. 

(2022) help explain why certain weed species are herbicide-resistant (HR) in the USA but not in 

Canada. In the USA, widespread adoption of glyphosate-resistant (GR) crops, particularly soybean, 

maize, and cotton, has led to simplified weed control programmes that rely on a single or limited 

number of herbicide sites of action (SOAs). This has placed strong selection pressure on weed 

populations, contributing to the evolution and spread of GR weeds. In contrast, Canadian cropping 

systems more often include a broader diversity of HR traits and crop types, which likely contributes 

to the slower development of resistance. Brunharo et al. (2022) also note that more diverse crop 

rotations, common in the Canadian Prairies, incorporate a wider range of crops and herbicide 

SOAs and have been associated with lower GR weed pressure. By comparison, simplified maizeт

soybean rotations are common in the USA and linked to higher HR weed frequencies. These 

contrasting patterns highlight the importance of rotational and herbicide diversity in managing 

resistance. Other contributing factors may include differences in climate, specific herbicides used, 

and national approaches to resistance monitoring and reporting. 

 

cĲƖĤŔĦŔĬĲцƖĲƚŔƚƣċŰƣЮƚƓĲĦŔĲƚЮƽŔƣőЮƓŸƣĲŰƣŔċũЮŉŸƖЮŉƨƖƣőĲƖЮĬŸůĲƚƣŔĦЮƚƓƖĲċĬ. In addition, an average 

of 12% of contaminant species reported annually in the CFIA dataset were already herbicide-

resistant weeds in both the USA and at least one Canadian province. Given the wide geographic 

distribution of these species in North America and their current presence in Canada, their 

continued detection in imported seed lots increases the risk of resistance traits spreading to 

additional Canadian provinces. This group includes several problematic weeds, such as 

Echinochloa crus-galli and Bromus tectorum, which have both only been reported as herbicide-

resistant weeds in Ontario (Guo et al., 2017; Heap, 2025).  

 

Another notable example is Setaria viridis, which was among the most widespread general weeds 

in imported seed lots, reported in ten different crop species. Its inclusion is worth mentioning, as S. 

viridis ranks as the third most frequently reported herbicide-resistant weed species in Canada, and 

resistant biotypes have already been detected in four provinces (Heap, 2025). 

 

ÉĲĲĬЮĦőċƖċĦƣĲƖŔƚƣŔĦƚЮŔŰǰƨĲŰĦŔŰŊЮƚĲĲĬЮũŸƣЮĦŸŰƣċůŔŰċƣŔŸŰ. Understanding how seed 

characteristics influence seed lot contamination helps clarify broader patterns across crop types. 

The absence of a significant correlation between inspection frequency and contamination rates 
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ыÉƓĲċƖůċŰќƚШĦŸƖƖĲũċƣŔŸŰЯШƓШӀШΜЮΡΣΜьШƚƨŊŊĲƚƣƚШƣőċƣШŉċĦƣŸƖƚШċƚŔĬĲШŉƖŸůШŉƖĲƕƨĲŰĦǃШŸŉШŔŰƚƓĲĦƣŔŸŰШƓũċǃШċШ

more important role. For example, although Zea mays (maize) was the most frequently inspected 

crop, it had the lowest contamination rate. In part, this low rate of contamination is related to the 

efficiency of cleaning large-seeded arable crops like Z. mays, where pronounced differences in size 

and weight make weed seeds easier to remove (Gervilla et al., 2019; C.E Wilson et al., 2016; Wych, 

1988). In contrast, smaller-seeded forage and turf crops are more difficult to clean and tend to 

show higher contamination rates (Buddenhagen et al., 2022; Rubenstein et al., 2021). In the CFIA 

dataset, Trifolium repens (white clover), a forage crop, had the highest contamination rate among 

frequently inspected species. These results are consistent with findings from New Zealand, where 

imported seed lots of Trifolium species were among the most frequently contaminated, while large-

seeded crops like Z. mays had the lowest rates (Rubenstein et al., 2021).  

 

EůĲƖŊŔŰŊЮƣĲĦőŰŸũŸŊŔĲƚЮŉŸƖЮƚĲĲĬЮũŸƣЮŔŰƚƓĲĦƣŔŸŰ. ĬƻċŰĦĲƚШŔŰШĤŔŸƚĲĦƨƖŔƣǃШƣĲĦőŰŸũŸŊǃШċƖĲШĤĲŊŔŰŰŔŰŊШ

ƣŸШċĬĬƖĲƚƚШƚŸůĲШŸŉШƣőĲШũŔůŔƣċƣŔŸŰƚШŸŉШƣƖċĬŔƣŔŸŰċũШŔŰƚƓĲĦƣŔŸŰШĤǃШƓƖŸƻŔĬŔŰŊШƣŸŸũƚШƣőċƣШƖĲĬƨĦĲШǯŰċŰĦŔċũШ

ċŰĬШũċĤŸƨƖШĬĲůċŰĬƚШƽőŔũĲШĲŰċĤũŔŰŊШĤƖŸċĬĲƖЯШůŸƖĲШĲǭŔĦŔĲŰƣШƚƨƖƻĲŔũũċŰĦĲЮШ[ŸƖШĲǂċůƓũĲЯШůċĦőŔŰĲШ

ũĲċƖŰŔŰŊШĦŸůĤŔŰĲĬШƽŔƣőШċƨƣŸůċƣĲĬШŔůċŊŔŰŊШƚǃƚƣĲůƚШĦċŰШƖċƓŔĬũǃШċŰĬШĦŸŰƚŔƚƣĲŰƣũǃШŔĬĲŰƣŔŉǃШƽĲĲĬШ

ƚĲĲĬƚШĤċƚĲĬШŸŰШĲǂƣĲƖŰċũШƣƖċŔƣƚШƚƨĦőШċƚШĦŸũŸƨƖЯШƖĲǰĲĦƣċŰĦĲШƓċƣƣĲƖŰƚЯШƚőċƓĲЯШƚŔǍĲЯШċŰĬШƣĲǂƣƨƖĲЮШ

ÅĲĦĲŰƣũǃЯШƣőĲШ9[f ШƣĲƚƣĲĬШĬĲĲƓШũĲċƖŰŔŰŊШůŸĬĲũƚШƨƚŔŰŊШƖĲĬЯШŊƖĲĲŰШċŰĬШĤũƨĲШыÅ]7ьШċŰĬШůƨũƣŔƚƓĲĦƣƖċũШ

ŔůċŊŔŰŊШŉŸƖШƚĲĲĬШũŸƣШƓƨƖŔƣǃШċŰċũǃƚŔƚШċŰĬШƖĲƓŸƖƣĲĬШƨƓШƣŸШΦΡӖШċĦĦƨƖċĦǃШŔŰШŔĬĲŰƣŔŉǃŔŰŊШĦŸůůŸŰШƽĲĲĬШ

ƚĲĲĬƚШыìċŰŊШΞΜΞΡьЮШÑőĲƚĲШƖĲƚƨũƣƚШĬĲůŸŰƚƣƖċƣĲШƣőĲШƓƖċĦƣŔĦċũШƻŔċĤŔũŔƣǃШŸŉШƚƨĦőШƚǃƚƣĲůƚШŔŰШƖĲŊƨũċƣŸƖǃШ

ƚĲƣƣŔŰŊƚЯШƓċƖƣŔĦƨũċƖũǃШċƚШƣƖċŔŰŔŰŊШĬċƣċƚĲƣƚШĲǂƓċŰĬШƣŸШŔŰĦũƨĬĲШŰĲƽШƚƓĲĦŔĲƚЯШŔůƓƖŸƻŔŰŊШůŸĬĲũШ

ƓĲƖŉŸƖůċŰĦĲШŸƻĲƖШƣŔůĲЮ 

 

ÑĲĦőŰŸũŸŊŔĲƚШƚƨĦőШċƚШΟ?ШñрƖċǃШĦŸůƓƨƣĲĬШƣŸůŸŊƖċƓőǃШŸǭĲƖШċŰШċĬĬŔƣŔŸŰċũШċĬƻċŰĦĲШĤǃШĦċƓƣƨƖŔŰŊШ

ĤŸƣőШĲǂƣĲƖŰċũШċŰĬШŔŰƣĲƖŰċũШƚĲĲĬШůŸƖƓőŸũŸŊǃЯШƖċƣőĲƖШƣőċŰШƖĲũǃŔŰŊШƚŸũĲũǃШŸŰШƚƨƖŉċĦĲШƣƖċŔƣƚЮШcŔŊőр

ƖĲƚŸũƨƣŔŸŰШΟ?ШŔůċŊĲƖǃШĦċŰШĤĲШƨƚĲĬШƣŸШƣƖċŔŰШċƖƣŔǯĦŔċũШŔŰƣĲũũŔŊĲŰĦĲШůŸĬĲũƚШĦċƓċĤũĲШŸŉШĬŔƚƣŔŰŊƨŔƚőŔŰŊШ

ĦƖŸƓШċŰĬШĦŸŰƣċůŔŰċŰƣШƚĲĲĬƚШĤċƚĲĬШŸŰШƚőċƓĲЯШĬĲŰƚŔƣǃЯШĤŔŸůċƚƚЯШċŰĬШŔŰƣĲƖŰċũШƚƣƖƨĦƣƨƖĲЯШċũũШƽŔƣőŔŰШċШ

ĦũŸƚĲĬШĦŸŰƣċŔŰĲƖЮШ7ĲĦċƨƚĲШñрƖċǃШƚĦċŰŰŔŰŊШŔƚШŰŸŰрŔŰƻċƚŔƻĲЯШƚĲĲĬШƚċůƓũĲƚШĦċŰШĤĲШƓƖŸĦĲƚƚĲĬШŔŰШ

ƚĲċũĲĬШĦŸŰƣċŔŰĲƖƚШƽŔƣőŔŰШůŔŰƨƣĲƚШċŰĬШƖĲƣƨƖŰĲĬШƣŸШƣőĲШũŸƣЯШƖĲĬƨĦŔŰŊШƖĲũŔċŰĦĲШŸŰШůċŰƨċũШŔŰƚƓĲĦƣŔŸŰШ

ыìŸũǭШΞΜΞΡьЮШ 

 



ΥΠ 
 

ĬĬŔƣŔŸŰċũũǃЯШ?  ШĤċƖĦŸĬŔŰŊШċŰĬШŸƣőĲƖШůŸũĲĦƨũċƖШĬŔċŊŰŸƚƣŔĦШƣŸŸũƚШƓƖŸƻŔĬĲШċŰŸƣőĲƖШũċǃĲƖШŸŉШ

ƓƖĲĦŔƚŔŸŰЯШĲŰċĤũŔŰŊШƚƓĲĦŔĲƚрũĲƻĲũШŔĬĲŰƣŔǯĦċƣŔŸŰШĲƻĲŰШƽőĲŰШĲǂƣĲƖŰċũШƣƖċŔƣƚШċƖĲШċůĤŔŊƨŸƨƚШŸƖШƚĲĲĬƚШ

ċƖĲШƓőǃƚŔĦċũũǃШĬċůċŊĲĬШыsċůĲƚШĲƣШċũЮШΞΜΝΠбШxĲƣƚŔŸƨШĲƣШċũЮШΞΜΞΠьЮШÑŸŊĲƣőĲƖЯШƣőĲƚĲШƣĲĦőŰŸũŸŊŔĦċũШ

ċĬƻċŰĦĲƚШĦŸƨũĬШƓƖŸƻŔĬĲШċШƚĦċũċĤũĲШůĲċŰƚШŸŉШƚƣƖĲŰŊƣőĲŰŔŰŊШƚĲĲĬШũŸƣШĤŔŸƚĲĦƨƖŔƣǃШċƚШƣőĲǃШĤĲĦŸůĲШ

ůŸƖĲШċĦĦĲƚƚŔĤũĲШċŰĬШċǭŸƖĬċĤũĲЯШƽőŔũĲШƖĲĬƨĦŔŰŊШĤƨƖĬĲŰƚШŸŰШƚőŔƓƓĲƖƚШċŰĬШƖĲŊƨũċƣŸƖǃШċŊĲŰĦŔĲƚЮ 

 

9ŸŰĦũƨƚŔŸŰШ 

ÂƖŸůŔƚŔŰŊШĤŔŸƚĲĦƨƖŔƣǃШƣƖĲŰĬƚШŔĬĲŰƣŔǯĲĬШŔŰШƣőŔƚШƚƣƨĬǃШŔŰĦũƨĬĲĬШċШƚŔŊŰŔǯĦċŰƣШĬĲĦũŔŰĲШŔŰШŊĲŰĲƖċũШƽĲĲĬƚЯШ

ċШĬĲĦũŔŰĲШŔŰШŰŸǂŔŸƨƚШƽĲĲĬƚШŸƻĲƖШƣŔůĲЯШċШƚŔŊŰŔǯĦċŰƣũǃШũŸƽĲƖШŉƖĲƕƨĲŰĦǃШŸŉШŰŸǂŔŸƨƚШƽĲĲĬƚШƖĲũċƣŔƻĲШƣŸШ

ŰŸŰрŰŸǂŔŸƨƚШƚƓĲĦŔĲƚЯШƣőĲШƖċƖĲШŸĦĦƨƖƖĲŰĦĲШŸŉШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƚƓĲĦŔĲƚЯШċŰĬШƣőĲШŉċĦƣШƣőċƣШůŸƚƣШ

ĦŸŰƣċůŔŰċŰƣƚШƽĲƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШŸŰũǃШŸŰĲШŸƖШƣƽŸШĦƖŸƓШƚƓĲĦŔĲƚЮШ9ŸũũĲĦƣŔƻĲũǃЯШƣőĲƚĲШŸƨƣĦŸůĲƚШ

ƚƨŊŊĲƚƣШƣőċƣШƖĲŊƨũċƣŸƖǃШŸƻĲƖƚŔŊőƣШċŰĬШĤƖŸċĬĲƖШŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚШőċƻĲШĤĲĲŰШĲǭĲĦƣŔƻĲЮШcŸƽĲƻĲƖЯШ

ĦŸŰĦĲƖŰƚШƖĲůċŔŰЮШÑőĲƚĲШŔŰĦũƨĬĲШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŰŸƣШǃĲƣШƖĲĦŸƖĬĲĬШŔŰШ9ċŰċĬċШƣőċƣШċƖĲШĲŔƣőĲƖШ

ŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШыĲЮŊЮЯШÑƖŔŉŸũŔƨůЮƻĲƚŔĦƨũŸƚƨůьЯШőċƻĲШĤĲĲŰШĦũċƚƚŔǯĲĬШċƚШƣőƖĲċƣƚШƣŸШċŊƖŔĦƨũƣƨƖĲШŸƖШ

ƣőĲШĲŰƻŔƖŸŰůĲŰƣШы7ƖŸůƨƚЮĦċƣőċƖƣŔĦƨƚЯШEƨƓőŸƖĤŔċЮċũĲƓƓŔĦċьЯШŸƖШĲǂőŔĤŔƣШĦũŔůċƣŔĦШŸƻĲƖũċƓШƽŔƣőШƖĲŊŔŸŰƚШ

ŸŉШƣőĲШÖÉ Шы]ċũŔƨůЮƓċƖŔƚŔĲŰƚĲЯШÑŸƖŔũŔƚЮŰŸĬŸƚċЯШÑƖŔŉŸũŔƨůЮőŔƖƣƨůьЮШ ũƚŸШŸŉШĦŸŰĦĲƖŰШċƖĲШŔŰƣƖŸĬƨĦĲĬШ

ƚƓĲĦŔĲƚШƽŔƣőШũŔůŔƣĲĬШĤƨƣШƓŸƣĲŰƣŔċũũǃШĲǂƓċŰĬŔŰŊШĬŔƚƣƖŔĤƨƣŔŸŰƚШыƓĲƖċЮƚƓŔĦċцƻĲŰƣŔьЯШŊĲŰĲƖċũŔƚƣШƽĲĲĬƚШ

ƣőċƣШċǭĲĦƣШċШĤƖŸċĬШƖċŰŊĲШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШы9őĲŰŸƓŸĬŔƨůЮċũĤƨůьЯШċŰĬШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШ9ũċƚƚШΞШтШ

ÂƖŔůċƖǃШŰŸǂŔŸƨƚШƽĲĲĬƚШы9ŔƖƚŔƨůЮċƖƻĲŰƚĲЯШ9ŸŰƻŸũƻƨũƨƚЮċƖƻĲŰƚŔƚЯШEũǃůƨƚЮƖĲƓĲŰƚьЯШƽőŔĦőШőċƻĲШǃĲƣШƣŸШ

ƖĲċĦőШƣőĲŔƖШŉƨũũШĲĦŸũŸŊŔĦċũШƖċŰŊĲШŔŰШ9ċŰċĬċЮШ ШŉƨƖƣőĲƖШĦŸŰĦĲƖŰШŔƚШƣőĲШŔŰĦƖĲċƚĲШŔŰШĲůĲƖŊŔŰŊШőĲƖĤŔĦŔĬĲр

ƖĲƚŔƚƣċŰƣШƚƓĲĦŔĲƚШƣőċƣШůċǃШŔŰƣƖŸĬƨĦĲШŰĲƽШƖĲƚŔƚƣċŰĦĲШƣƖċŔƣƚШŔŰƣŸШ9ċŰċĬċШƻŔċШƣőĲШĦƖŸƓШƚĲĲĬШƣƖċĬĲШ

ƓċƣőƽċǃШыÉŸƖŊőƨůЮőċũĲƓĲŰƚĲЯШÂŸċЮċŰŰƨċьЯШċƚШƽĲũũШċƚШƚƓĲĦŔĲƚШĦƨƖƖĲŰƣũǃШƖĲĦŸƖĬĲĬШċƚШƖĲƚŔƚƣċŰƣШŔŰШ

ŸŰũǃШŸŰĲШ9ċŰċĬŔċŰШƓƖŸƻŔŰĦĲЯШŔŰĬŔĦċƣŔŰŊШƓŸƣĲŰƣŔċũШŉŸƖШƽŔĬĲƖШƚƓƖĲċĬШы7ƖŸůƨƚЮƣĲĦƣŸƖƨůЯШEĦőŔŰŸĦőũŸċЮ

ĦƖƨƚцŊċũũŔьЮШ ŰŸƣőĲƖШĦŸŰĦĲƖŰШŔƚШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШƣőƖŸƨŊőШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШƓƖĲƚĲŰƣШŔŰШƣőĲШƚċůĲШĦƖŸƓШƣǃƓĲƚШŔŰШ9ċŰċĬċЯШƽőĲƖĲШƖĲƚŔƚƣċŰƣШƓŸƓƨũċƣŔŸŰƚШċƖĲШċũƖĲċĬǃШ

ĬŸĦƨůĲŰƣĲĬШŔŰШƣőĲШÖÉ ШыÂŸċЮċŰŰƨċШŔŰШŉŸƖċŊĲШċŰĬШƣƨƖŉШĦƖŸƓƚьЮ 

 

ĬĬŔƣŔŸŰċũШƖĲŊƨũċƣŸƖǃШĦŸŰĦĲƖŰƚШƣőċƣШůċǃШƽċƖƖċŰƣШŉƨƖƣőĲƖШċƣƣĲŰƣŔŸŰШĤǃШƣőĲШ9[f ШŔŰĦũƨĬĲШƣőĲШ

ŔůƓŸƖƣċƣŔŸŰШŸŉШĦƖŸƓШƚƓĲĦŔĲƚШċũƚŸШũŔƚƣĲĬШċƚШŰŸǂŔŸƨƚШŸƖШƓƖŸĤũĲůċƣŔĦШƽĲĲĬƚШы7ƖŸůƨƚЮƣĲĦƣŸƖƨůЯШÂŸċЮ

ċŰŰƨċьЯШƣőĲШċũũŸƽċŰĦĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŰŸƣШǃĲƣШƖĲĦŸƖĬĲĬШŔŰШ9ċŰċĬċЯШƽőŔĦőШċƖĲШĦƨƖƖĲŰƣũǃШ



ΥΡ 
 

ĦũċƚƚŔǯĲĬШċƚШ9ũċƚƚШΣШыŰŸŰрŰŸǂŔŸƨƚьЯШċŰĬШƣőĲШĬƨċũШĦũċƚƚŔǯĦċƣŔŸŰШŸŉШŰċƣŔƻĲШƚƓĲĦŔĲƚШċƚШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШ

ƽĲĲĬƚШы9ƨƚĦƨƣċЮĦċůƓĲƚƣƖŔƚьЮ 

 

fƣШŔƚШƽŸƖƣőШŰŸƣŔŰŊШƣőċƣШŸƨƖШĦŸŰĦũƨƚŔŸŰƚШċƖĲШĤċƚĲĬШŸŰШƣőĲШƓƖĲƚĲŰĦĲШŸƖШċĤƚĲŰĦĲШŸŉШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШŔŰШċШƚĲĲĬШũŸƣЯШŰŸƣШƣőĲШŰƨůĤĲƖШŸŉШƽĲĲĬШƚĲĲĬƚЯШċƚШƣőŔƚШŔŰŉŸƖůċƣŔŸŰШƽċƚШŰŸƣШƓƖŸƻŔĬĲĬШƣŸШƨƚЮШ

 ŸŰĲƣőĲũĲƚƚЯШċĦĦĲƚƚШƣŸШƚĲĲĬШĦŸƨŰƣШĬċƣċШƽŸƨũĬШĤĲШƻċũƨċĤũĲШŉŸƖШŉƨƣƨƖĲШƖĲƚĲċƖĦőШċŔůĲĬШċƣШċƚƚĲƚƚŔŰŊШ

ƓƖŸƓċŊƨũĲШƓƖĲƚƚƨƖĲШůŸƖĲШĬŔƖĲĦƣũǃШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШΞΜΞΝбШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШΞΜΞΟьЮШ ũƣőŸƨŊőШŔƣШƽċƚШ

ĤĲǃŸŰĬШƣőĲШƚĦŸƓĲШŸŉШƣőŔƚШƚƣƨĬǃЯШƚƨĦőШĬċƣċЯШĦŸůĤŔŰĲĬШƽŔƣőШŔŰŉŸƖůċƣŔŸŰШŸŰШċШƚƓĲĦŔĲƚќШĦũŔůċƣŔĦШ

ƚƨŔƣċĤŔũŔƣǃШċŰĬШŔƣƚШťŰŸƽŰШŔŰƻċƚŔƻĲŰĲƚƚШĲũƚĲƽőĲƖĲЯШĦŸƨũĬШƚƨƓƓŸƖƣШůŸƖĲШƣċƖŊĲƣĲĬШƽĲĲĬШƖŔƚťШ

ċƚƚĲƚƚůĲŰƣƚЮ 

 

§ƨƖШċŰċũǃƚŔƚШĲǂĦũƨĬĲĬШĦŸŰƣċůŔŰċŰƣƚШŔĬĲŰƣŔǯĲĬШŸŰũǃШċƣШƣőĲШŊĲŰƨƚШŸƖШŉċůŔũǃШũĲƻĲũЯШƽőŔĦőШċĦĦŸƨŰƣĲĬШ

ŉŸƖШċĤŸƨƣШΟΜӖШŸŉШƖĲĦŸƖĬƚЮШÑőĲШƖĲůċŔŰŔŰŊШƚƓĲĦŔĲƚрũĲƻĲũШŔĬĲŰƣŔǯĦċƣŔŸŰƚШƖĲƓƖĲƚĲŰƣĲĬШŰĲċƖũǃШƣƽŸрƣőŔƖĬƚШ

ŸŉШƣőĲШƚċůƓũŔŰŊШĬċƣċЯШƽőŔũĲШĤƖŸċĬĲƖШƣċǂŸŰŸůŔĦШĲŰƣƖŔĲƚШƽĲƖĲШŸůŔƣƣĲĬШƣŸШĲŰƚƨƖĲШċĦĦƨƖċƣĲШ

ĦũċƚƚŔǯĦċƣŔŸŰЮШÉƓĲĦŔĲƚрũĲƻĲũШŔĬĲŰƣŔǯĦċƣŔŸŰШƽċƚШĲƚƚĲŰƣŔċũШƣŸШĬĲƣĲƖůŔŰĲШċШĦŸŰƣċůŔŰċŰƣќƚШŰŸǂŔŸƨƚШ

ƽĲĲĬШĦũċƚƚШыŔŉШċƓƓũŔĦċĤũĲьЯШƽőĲƣőĲƖШŔƣШƽċƚШċШŊĲŰĲƖċũШƽĲĲĬЯШċŰĬШŔƣƚШŸƖŔŊŔŰШƚƣċƣƨƚЮШÑőĲƚĲШċƣƣƖŔĤƨƣĲƚШ

ĦŸƨũĬШŰŸƣШĤĲШƖĲũŔċĤũǃШċƚƚĲƚƚĲĬШƽŔƣőŸƨƣШƚƓĲĦŔĲƚрũĲƻĲũШƖĲƚŸũƨƣŔŸŰЮШ]ŔƻĲŰШƣőĲƚĲШũŔůŔƣċƣŔŸŰƚЯШƽĲШ

ĲŰĦŸƨƖċŊĲШƖĲƓŸƖƣŔŰŊШĦŸŰƣċůŔŰċŰƣƚШċƣШƣőĲШőŔŊőĲƚƣШƣċǂŸŰŸůŔĦШƖĲƚŸũƨƣŔŸŰШŉĲċƚŔĤũĲШƣŸШŔůƓƖŸƻĲШƣőĲШ

ċĦĦƨƖċĦǃШċŰĬШƨƣŔũŔƣǃШŸŉШŉƨƣƨƖĲШƖŔƚťШċƚƚĲƚƚůĲŰƣƚЮШcŸƽĲƻĲƖЯШƽĲШƖĲĦŸŊŰŔƚĲШƣőċƣШƚƓĲĦŔĲƚрũĲƻĲũШ

ŔĬĲŰƣŔǯĦċƣŔŸŰШŔƚШŸŉƣĲŰШĬŔǭŔĦƨũƣШĬƨĲШƣŸШŔŰĦŸůƓũĲƣĲШŸƖШċůĤŔŊƨŸƨƚШůŸƖƓőŸũŸŊŔĦċũШŉĲċƣƨƖĲƚШыsċůĲƚШĲƣШċũЮШ

ΞΜΝΠьЮ 

 

9ċŰċĬċќƚШċƓƓƖŸċĦőШŸŉШƖċŰĬŸůũǃШƚċůƓũŔŰŊШċШƓƖŸƓŸƖƣŔŸŰШŸŉШċũũШŔŰĦŸůŔŰŊШƚĲĲĬШũŸƣƚШċŔůƚШƣŸШĲŰƚƨƖĲШ

ĦŸůƓũŔċŰĦĲШƽŔƣőШŔůƓŸƖƣШƚƣċŰĬċƖĬƚШċŰĬШůċŔŰƣċŔŰШƣőĲШŸƻĲƖċũũШƕƨċũŔƣǃШŸŉШŔůƓŸƖƣĲĬШƚĲĲĬЮШfŰШƓƖċĦƣŔĦĲЯШ

ƣőĲƚĲШůŸŰŔƣŸƖŔŰŊШċĦƣŔƻŔƣŔĲƚШƚĲƖƻĲШċƚШċШŉŸƖůШŸŉШƕƨċũŔƣǃШĦŸŰƣƖŸũЮШfŰШĦŸŰƣƖċƚƣЯШ ĲƽШüĲċũċŰĬШŔŰƚƓĲĦƣƚШ

ĲƻĲƖǃШƚĲĲĬШũŸƣШċƣШƣőĲШĤŸƖĬĲƖЯШƖĲŊċƖĬũĲƚƚШŸŉШŔŰŉŸƖůċƣŔŸŰШƓƖŸƻŔĬĲĬШŸŰШƣőĲШƚĲĲĬШċŰċũǃƚŔƚШĦĲƖƣŔǯĦċƣĲШŉŸƖШ

ƣőĲШƚĲĲĬШũŸƣЯШƖĲǰĲĦƣŔŰŊШċШůŸƖĲШƖŔƚťрċƻĲƖƚĲШċƓƓƖŸċĦőШƣŸШĤŔŸƚĲĦƨƖŔƣǃШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮШΞΜΞΝьЮШ

cŸƽĲƻĲƖЯШŉŸƖШċШĦŸƨŰƣƖǃШƣőĲШƚŔǍĲШŸŉШ9ċŰċĬċЯШƽőŔĦőШƖĲĦĲŔƻĲƚШċШőŔŊőШƻŸũƨůĲШŸŉШƚĲĲĬШŔůƓŸƖƣƚЯШ

ƓċƖƣŔĦƨũċƖũǃШŉƖŸůШƣőĲШÖÉ ЯШƽŔƣőШƽőŔĦőШŔƣШƚőċƖĲƚШċШũŸŰŊШũċŰĬШĤŸƖĬĲƖЯШŔŰƚƓĲĦƣŔŰŊШĲƻĲƖǃШũŸƣШŔƚШŰŸƣШ

ŉĲċƚŔĤũĲШĬƨĲШƣŸШƣőĲШũċĤŸƨƖШƖĲƕƨŔƖĲĬШċŰĬШƣőĲШĦŸƚƣШŸŉШŔŰƚƓĲĦƣŔŸŰЯШŰŸƖШŔƚШŔƣШŰĲĦĲƚƚċƖŔũǃШƽċƖƖċŰƣĲĬЮШ 

 



ΥΣ 
 

]ŔƻĲŰШƣőĲƚĲШƓƖċĦƣŔĦċũШĦŸŰƚƣƖċŔŰƣƚЯШƚĲƻĲƖċũШŔůƓŸƖƣċŰƣШƕƨĲƚƣŔŸŰƚШċƖŔƚĲЮШfŉШŔŰƚƓĲĦƣŔŰŊШĲƻĲƖǃШƚĲĲĬШũŸƣШŔƚШ

ŰŸƣШŉĲċƚŔĤũĲЯШƽőċƣШƓƖŸƓŸƖƣŔŸŰШƚőŸƨũĬШĤĲШƚċůƓũĲĬШƣŸШĲŰƚƨƖĲШĦŸůƓũŔċŰĦĲеШ9ċŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШċШ

ůŸŰŔƣŸƖŔŰŊШƚǃƚƣĲůШċũŸŰĲШĬĲƣĲƖШŰŸŰрĦŸůƓũŔċŰĦĲШĤǃШƚŔŊŰċũũŔŰŊШƣŸШĲǂƓŸƖƣĲƖƚШƣőċƣШ9ċŰċĬċШĲŰŉŸƖĦĲƚШŔƣƚШ

ƚƣċŰĬċƖĬƚеШ ŰĬШŔŉШƖĲƚŸƨƖĦĲƚШċƖĲШũŔůŔƣĲĬЯШƚőŸƨũĬШŔŰƚƓĲĦƣŔŸŰШĲǭŸƖƣƚШƓƖŔŸƖŔƣŔƚĲШŔůƓŸƖƣĲĬШĦƖŸƓƚШ

őŔƚƣŸƖŔĦċũũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƽĲĲĬƚЯШƚƓĲĦŔĲƚШċĤƚĲŰƣШŉƖŸůШ9ċŰċĬċЯШŸƖШőĲƖĤŔĦŔĬĲр

ƖĲƚŔƚƣċŰƣШƽĲĲĬƚЯШŸƖШƚŸůĲШĦŸůĤŔŰċƣŔŸŰШŸŉШƣőĲƚĲеШ[ŸƖШĲǂċůƓũĲЯШŸƨƖШċŰċũǃƚŔƚШƚőŸƽĲĬШƣőċƣШũċƖŊĲƖр

ƚĲĲĬĲĬШċƖċĤũĲШĦƖŸƓƚШƚƨĦőШċƚШüĲċЮůċǃƚШőċĬШƣőĲШũŸƽĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚЯШƽőŔũĲШƚůċũũĲƖрƚĲĲĬĲĬШ

ŉŸƖċŊĲШċŰĬШƣƨƖŉШĦƖŸƓƚШƚƨĦőШċƚШÑƖŔŉŸũŔƨůЮƖĲƓĲŰƚШőċĬШƣőĲШőŔŊőĲƚƣЮШfŰШƽĲŔŊőŔŰŊШċũũШƣőĲƚĲШĦŸŰƚŔĬĲƖċƣŔŸŰƚЯШ

ŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШƚƣƖŔťĲШċШĤċũċŰĦĲШĤĲƣƽĲĲŰШƖĲĬƨĦŔŰŊШƣőĲШƖŔƚťШŸŉШŔŰƣƖŸĬƨĦŔŰŊШƽĲĲĬƚШċŰĬШċƻŸŔĬŔŰŊШ

ƨŰŰĲĦĲƚƚċƖǃШĤċƖƖŔĲƖƚШƣŸШŔŰƣĲƖŰċƣŔŸŰċũШƚĲĲĬШƣƖċĬĲЮ 

 

ÑőĲШŉċĦƣŸƖƚШċŰċũǃƚĲĬШŔŰШƣőŔƚШƚƣƨĬǃШƓƖŸƻŔĬĲШċШƓƖċĦƣŔĦċũШŉŸƨŰĬċƣŔŸŰШŉŸƖШŔĬĲŰƣŔŉǃŔŰŊШĤŔŸƚĲĦƨƖŔƣǃШƖŔƚťƚЯШ

ƚƨƓƓŸƖƣŔŰŊШ9[f ШƚƨƖƻĲŔũũċŰĦĲШƓƖŔŸƖŔƣŔĲƚЯШċŰĬШŸǭĲƖŔŰŊШċШůŸĬĲũШŉŸƖШŸƣőĲƖШĦŸƨŰƣƖŔĲƚШƣŸШĦŸũũĲĦƣШċŰĬШ

ċŰċũǃƚĲШƣőĲŔƖШŸƽŰШƚĲĲĬШŔůƓŸƖƣШĬċƣċЮШìĲШőŔŊőũŔŊőƣШťĲǃШƣƖĲŰĬƚЯШőŔŊőрƖŔƚťШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЯШċŰĬШ

ƖĲŊƨũċƣŸƖǃШċƓƓƖŸċĦőĲƚШƣőċƣШůċǃШƽċƖƖċŰƣШĦũŸƚĲƖШƚĦƖƨƣŔŰǃЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШƽĲШċĦťŰŸƽũĲĬŊĲШƣőċƣШ

ƓŸũŔĦǃůċťĲƖƚШůƨƚƣШƽĲŔŊőШĦŸŰƚĲƖƻċƣŔŸŰШŊŸċũƚЯШƣƖċĬĲШŸĤũŔŊċƣŔŸŰƚЯШċŰĬШċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔƻŔƣǃШƽŔƣőŔŰШ

ĲǂŔƚƣŔŰŊШƖĲŊƨũċƣŸƖǃШŉƖċůĲƽŸƖťƚЮШ ƚШŊũŸĤċũШĦƖŸƓШƚĲĲĬШƣƖċĬĲШĦŸŰƣŔŰƨĲƚШƣŸШŊƖŸƽЯШƚƨƚƣċŔŰĲĬШůŸŰŔƣŸƖŔŰŊШ

ŸŉШƣőŔƚШƓċƣőƽċǃШƽŔũũШĤĲШĦƖŔƣŔĦċũШƣŸШƚċŉĲŊƨċƖĬŔŰŊШĬŸůĲƚƣŔĦШċŊƖŔĦƨũƣƨƖĲШċŰĬШŰċƣƨƖċũШĲĦŸƚǃƚƣĲůƚЮ 

 

ƨƣőŸƖШ9ŸŰƣƖŔĤƨƣŔŸŰƚ 

9ŸŰĦĲƓƣƨċũŔǍċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲ 
?ċƣċШĦƨƖċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
[ŸƖůċũШċŰċũǃƚŔƚаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
[ƨŰĬŔŰŊШċĦƕƨŔƚŔƣŔŸŰаШsŸőŰШ]ЮШcċůƓƣŸŰ 
fŰƻĲƚƣŔŊċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШÂőŔũŔƓШEЮШcƨũůĲ 
~ĲƣőŸĬŸũŸŊǃаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШsŸőŰШ]ЮШcċůƓƣŸŰ 
ÂƖŸŢĲĦƣШ ĬůŔŰŔƚƣƖċƣŔŸŰаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ÉŸŉƣƽċƖĲаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ÉƨƓĲƖƻŔƚŔŸŰаШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ~ЮШÂőŔũŔƓШÅŸũƚƣŸŰЯШ 
éŔƚƨċũŔǍċƣŔŸŰƚаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШÂőŔũŔƓШEЮШcƨũůĲ 
ìƖŔƣŔŰŊШтШŸƖŔŊŔŰċũШĬƖċŉƣаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰ 
ìƖŔƣŔŰŊШтШƖĲƻŔĲƽШѼШĲĬŔƣŔŰŊаШsĲƚƚĲШ~ЮШÅƨĤĲŰƚƣĲŔŰЯШsŸőŰШ]ЮШcċůƓƣŸŰЯШÂőŔũŔƓШEЮШcƨũůĲЯШ~ЮШÂőŔũŔƓШ
ÅŸũƚƣŸŰЯШ9őƖŔƚƣŸƓőĲƖШEЮШ7ƨĬĬĲŰőċŊĲŰ 
 

 



ΥΤ 
 

9őċƓƣĲƖШΡаШ]ĲŰĲƖċũШ?ŔƚĦƨƚƚŔŸŰШ 
 

ÑőŔƚШƚƣƨĬǃШŔŰƻĲƚƣŔŊċƣĲĬШƚĲĲĬШŔŰƚƓĲĦƣŔŸŰШĬċƣċШŉƖŸůШƣőƖĲĲШŔŰƣĲƖĦŸŰŰĲĦƣĲĬШĦŸŰƣĲǂƣƚШƣŸШƓƖŸƻŔĬĲШċŰШ

ŔŰƣĲŊƖċƣĲĬШƓĲƖƚƓĲĦƣŔƻĲШŸŰШĦŸŰƣċůŔŰċƣŔŸŰШƓċƣƣĲƖŰƚЯШƣƖĲŰĬƚЯШċŰĬШƖŔƚťƚШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШƣőĲШ

ƚĲĲĬрŉŸƖрƚŸƽŔŰŊШƚǃƚƣĲůЮШ9őċƓƣĲƖШΞШƽċƚШŉŸĦƨƚĲĬШŸŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШ

ŊƖŸƽŰШĬŸůĲƚƣŔĦċũũǃШŔŰШ ĲƽШüĲċũċŰĬШċŰĬШċŔůĲĬШƣŸШċƚƚĲƚƚШũŸŰŊрƣĲƖůШĦőċŰŊĲƚШŔŰШƽĲĲĬШƚĲĲĬШ

ĦŸŰƣċůŔŰċƣŔŸŰШŔŰШƣőĲƚĲШĦƖŸƓƚЯШŔŰĦũƨĬŔŰŊШĲůĲƖŊŔŰŊШċŰĬШĬĲĦũŔŰŔŰŊШƚƓĲĦŔĲƚЯШƓŸƣĲŰƣŔċũШĬƖŔƻĲƖƚШŸŉШ

ĦŸŰƣċůŔŰċƣŔŸŰЯШċŰĬШƽőĲƣőĲƖШĦŸŰƣċůŔŰċƣŔŸŰШŔƚШůŸƖĲШĦŸůůŸŰШĤĲƣƽĲĲŰШĦƖŸƓƚШċŰĬШƽĲĲĬƚШƣőċƣШċƖĲШ

ƣċǂŸŰŸůŔĦċũũǃШƖĲũċƣĲĬЮШ§ƻĲƖШůŸƖĲШƣőċŰШċШĦĲŰƣƨƖǃЯШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШĬĲĦũŔŰĲĬШĤǃШ

ċƓƓƖŸǂŔůċƣĲũǃШƣőƖĲĲШƣŸШƚŔǂŉŸũĬЯШŔŰĬŔĦċƣŔŰŊШƣőċƣШőĲƖĤŔĦŔĬĲШċƻċŔũċĤŔũŔƣǃЯШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰЯШċŰĬШ

ŔůƓƖŸƻĲĬШĦƖŸƓШůċŰċŊĲůĲŰƣШőċƻĲШĤĲĲŰШĲǭĲĦƣŔƻĲШŉŸƖШƽĲĲĬШĦŸŰƣƖŸũЮШcŸƽĲƻĲƖЯШċШƚůċũũШŰƨůĤĲƖШŸŉШ

ƽĲĲĬШƚƓĲĦŔĲƚШĤĲĦċůĲШůŸƖĲШƓƖĲƻċũĲŰƣШŸƻĲƖШƣőŔƚШƣŔůĲЯШŔŰĦũƨĬŔŰŊШÉőĲƖċƖĬŔċЮċƖƻĲŰƚŔƚШċŰĬШÂŸċЮċŰŰƨċЯШ

ƽőŔĦőШŔŰĦƖĲċƚĲĬШƚŔŊŰŔǯĦċŰƣũǃШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚЮШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШƽċƚШƣőĲШůŸƚƣШ

ĦŸůůŸŰШĦŸŰƣċůŔŰċŰƣШŔŰШƖĲĦĲŰƣШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШƽőŔũĲШÅƨůĲǂЮċĦĲƣŸƚĲũũċШƚőŸƽĲĬШƣőĲШůŸƚƣШ

ƚŔŊŰŔǯĦċŰƣШĬĲĦũŔŰĲШċĦƖŸƚƚШĤŸƣőШĦƖŸƓШƚƓĲĦŔĲƚШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЮШÂĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШШШ

ƽĲƖĲШċũƚŸШůŸƖĲШŉƖĲƕƨĲŰƣũǃШĦŸŰƣċůŔŰċƣĲĬШĤǃШŊƖċƚƚШƽĲĲĬƚШƣőċŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚЯШƨŰĬĲƖƚĦŸƖŔŰŊШ

ƣőĲШŔŰǰƨĲŰĦĲШŸŉШƣċǂŸŰŸůŔĦШƖĲũċƣĲĬŰĲƚƚЮ 

 

9őċƓƣĲƖШΟШƽċƚШċŰШĲǂċůŔŰċƣŔŸŰШŸŉШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬШċŰĬШċŔůĲĬШƣŸШŔĬĲŰƣŔŉǃШƣƖĲŰĬƚШ

ŔŰШĦŸŰƣċůŔŰċƣŔŸŰШĤǃШċƚƚĲƚƚŔŰŊШĤŸƣőШĦƖŸƓШċŰĬШƽĲĲĬШĦŸŰƣċůŔŰċŰƣƚЯШŔŰĦũƨĬŔŰŊШƖĲŊƨũċƣĲĬШċŰĬШĲŰƣƖǃр

ƓƖŸőŔĤŔƣĲĬШƚƓĲĦŔĲƚЯШĬĲƣĲƖůŔŰŔŰŊШƽőŔĦőШĦƖŸƓШƣǃƓĲƚШƽĲƖĲШůŸƚƣШċǭĲĦƣĲĬЯШŔĬĲŰƣŔŉǃŔŰŊШĦŸůůŸŰШ

ĦŸŰƣċůŔŰċŰƣƚЯШċŰĬШĲƻċũƨċƣŔŰŊШƽőĲƣőĲƖШĦŸŰƣċůŔŰċƣŔŸŰШũŔťĲũŔőŸŸĬШƻċƖŔĲĬШƽŔƣőШƚĲĲĬШũŸƣШƚŔǍĲЮШШШ

9ŸŰƣċůŔŰċƣŔŸŰШƽċƚШƖċƖĲЯШŸĦĦƨƖƖŔŰŊШŔŰШŸŰũǃШΝЮΦӖШŸŉШŔůƓŸƖƣƚЮШÑőŔƚШũŸƽШƖċƣĲШũŔťĲũǃШƖĲǰĲĦƣƚШƚƣƖŸŰŊШ

ŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚШċŰĬШ ĲƽШüĲċũċŰĬќƚШƚƣƖŔĦƣШĤŔŸƚĲĦƨƖŔƣǃШƚƣċŰĬċƖĬƚЯШƽőŔĦőШůċǃШĬĲƣĲƖШĲǂƓŸƖƣĲƖƚШŉƖŸůШ

ƚőŔƓƓŔŰŊШũŸƽĲƖрƕƨċũŔƣǃШƚĲĲĬЮШ[ŸƖċŊĲШĦƖŸƓƚШőċĬШƣőĲШőŔŊőĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚЯШƽŔƣőШ~ĲĬŔĦċŊŸШċŰĬШ

ÑƖŔŉŸũŔƨůШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШċƣШΞΤЮΟӖШċŰĬШΝΦЮΥӖШƖĲƚƓĲĦƣŔƻĲũǃЮШfŰШĦŸŰƣƖċƚƣЯШċƖċĤũĲШċŰĬШ

ƻĲŊĲƣċĤũĲШĦƖŸƓƚШƽĲƖĲШƣőĲШũĲċƚƣШċǭĲĦƣĲĬЯШƽŔƣőШ9ċƓƚŔĦƨůЯШÂőċƚĲŸũƨƚЯШċŰĬШÉŸũċŰƨůШƚĲĲĬШũŸƣƚШĤĲŔŰŊШ

ŉƖĲĲШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЮШůŸŰŊШċũũШĦŸŰƣċůŔŰċŰƣƚЯШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШƽċƚШƣőĲШůŸƚƣШ

ŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШƽĲĲĬШƚƓĲĦŔĲƚЮШÅĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƽĲƖĲШĬĲƣĲĦƣĲĬШŔŰШŢƨƚƣШΜЮΜΣӖШŸŉШƚĲĲĬШ

ũŸƣƚЯШċũũШŔŰШƻĲŊĲƣċĤũĲШĦƖŸƓƚЯШƽŔƣőШÉŸƖŊőƨůЮőċũĲƓĲŰƚĲШƖĲƓŸƖƣĲĬШůŸƚƣШŸŉƣĲŰЮШ9ŸŰƣċůŔŰċƣŔŸŰШũŔťĲũŔőŸŸĬШ

ŔŰĦƖĲċƚĲĬШƚŔŊŰŔǯĦċŰƣũǃШƽŔƣőШƚĲĲĬШũŸƣШƚŔǍĲЯШƚƨƓƓŸƖƣŔŰŊШfÉÑ ШŊƨŔĬĲũŔŰĲƚШŸŰШůċǂŔůƨůШũŸƣШƚŔǍĲƚЮ 

 



ΥΥ 
 

9őċƓƣĲƖШΠШŔŰƻŸũƻĲĬШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ9ċŰċĬċШŉƖŸůШƣőĲШÖÉ ШċŰĬШċŔůĲĬШƣŸШĲǂċůŔŰĲШ

ĦŸŰƣċůŔŰċƣŔŸŰШƓċƣƣĲƖŰƚШĤǃШċƚƚĲƚƚŔŰŊШƣőĲШŉƖĲƕƨĲŰĦǃШċŰĬШƣƖĲŰĬƚШŸŉШŰŸǂŔŸƨƚЯШƓƖĲƻŔŸƨƚũǃШƨŰƖĲĦŸƖĬĲĬЯШ

ċŰĬШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚЯШŔĬĲŰƣŔŉǃŔŰŊШƣőŸƚĲШƽŔƣőШƣőĲШŊƖĲċƣĲƚƣШƓŸƣĲŰƣŔċũШƣŸШĲƚƣċĤũŔƚőШŸƖШƚƓƖĲċĬЯШ

ŔŰĦũƨĬŔŰŊШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƚƓĲĦŔĲƚШŰĲƽШƣŸШ9ċŰċĬċЮШfƣШċũƚŸШċŔůĲĬШƣŸШĲƻċũƨċƣĲШƣőĲШĲǂƣĲŰƣШƣŸШƽőŔĦőШ

9ċŰċĬŔċŰШƖĲŊƨũċƣŸƖǃШĦũċƚƚŔǯĦċƣŔŸŰƚШċŰĬШŉƖċůĲƽŸƖťƚШƖĲǰĲĦƣШƣőĲШƖŔƚťƚШƓŸƚĲĬШĤǃШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚЮШ ŸǂŔŸƨƚШƽĲĲĬƚШƽĲƖĲШƖĲƓŸƖƣĲĬШƚŔŊŰŔǯĦċŰƣũǃШũĲƚƚШŸŉƣĲŰШƣőċŰШŰŸŰрŰŸǂŔŸƨƚШƚƓĲĦŔĲƚЯШċŰĬШĤŸƣőШ

ŊĲŰĲƖċũШċŰĬШŰŸǂŔŸƨƚШƽĲĲĬШƖĲƓŸƖƣƚШĬĲĦũŔŰĲĬШŸƻĲƖШƣŔůĲЮШ§ŰũǃШŉŸƨƖШƖĲĦŸƖĬƚШŸŉШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƚƓĲĦŔĲƚШ

ƽĲƖĲШŔĬĲŰƣŔǯĲĬЯШċũũШŔŰШƣőĲШ9ƨƚĦƨƣċШŊĲŰƨƚЮШ~ŸƚƣШĦŸŰƣċůŔŰċŰƣƚШƽĲƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШŸŰũǃШċШőċŰĬŉƨũШŸŉШ

ĦƖŸƓШƚƓĲĦŔĲƚЯШƣőŸƨŊőШċШƚůċũũШŰƨůĤĲƖШƽĲƖĲШƽŔĬĲƚƓƖĲċĬШċĦƖŸƚƚШůƨũƣŔƓũĲШĦƖŸƓƚЯШŔŰĦũƨĬŔŰŊШ

9őĲŰŸƓŸĬŔƨůЮċũĤƨůЯШƽőŔĦőШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰЮШÑőĲШŉƖĲƕƨĲŰĦǃШŸŉШƚƓĲĦŔĲƚШƽŔƣőШċШőŔƚƣŸƖǃШŸŉШ

őĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŔŰШƣőĲШÖÉ ШĤƨƣШŰŸƣШƓƖĲƻŔŸƨƚũǃШƖĲĦŸƖĬĲĬШċƚШƖĲƚŔƚƣċŰƣШŔŰШ9ċŰċĬċШŔŰĦƖĲċƚĲĬШ

ƚŔŊŰŔǯĦċŰƣũǃШŸƻĲƖШƣŔůĲЯШŔŰĦũƨĬŔŰŊШÉŸƖŊőƨůЮőċũĲƓĲŰƚĲШċŰĬШÂŸċЮċŰŰƨċЮШÉĲƻĲƖċũШƚƓĲĦŔĲƚШċĤƚĲŰƣШŉƖŸůШ

9ċŰċĬċШĤƨƣШĲƚƣċĤũŔƚőĲĬШŔŰШĦũŔůċƣŔĦċũũǃШƚŔůŔũċƖШÖÉШƖĲŊŔŸŰƚШƽĲƖĲШċũƚŸШĬĲƣĲĦƣĲĬЯШŔŰĬŔĦċƣŔŰŊШƓŸƣĲŰƣŔċũШ

ŉŸƖШŉƨƣƨƖĲШƚƓƖĲċĬЮШ[ŔŰċũũǃЯШƖĲŊƨũċƣŸƖǃШĦŸŰĦĲƖŰƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬЯШŔŰĦũƨĬŔŰŊШƣőĲШĬĲƚŔŊŰċƣŔŸŰШŸŉШŰċƣŔƻĲШ

ƚƓĲĦŔĲƚШċƚШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬЯШũŔƚƣŔŰŊШĬĲƚŔŊŰċƣĲĬШŰŸǂŔŸƨƚШƽĲĲĬƚШċƚШŔůƓŸƖƣċĤũĲШĦƖŸƓƚЯШċŰĬШŔŰШƚŸůĲШ

ĦċƚĲƚШƓĲƖůŔƣƣŔŰŊШƚƓĲĦŔĲƚШċĤƚĲŰƣШŉƖŸůШ9ċŰċĬċШŔŰƣŸШƚĲĲĬШũŸƣƚШƽŔƣőŸƨƣШŉƨƖƣőĲƖШƖŔƚťШĲƻċũƨċƣŔŸŰЮ 

 

7ǃШċĬĬƖĲƚƚŔŰŊШċũũШƣőĲƚĲШċŔůƚЯШƣőŔƚШƖĲƚĲċƖĦőШŸǭĲƖƚШŰĲƽШŔŰƚŔŊőƣƚШŔŰƣŸШƣőĲШƚĦċũĲЯШŰċƣƨƖĲЯШċŰĬШĬƖŔƻĲƖƚШŸŉШ

ƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШƣőĲШƚĲĲĬрŉŸƖрƚŸƽŔŰŊШƚǃƚƣĲůЯШĤŸƣőШĬŸůĲƚƣŔĦċũũǃШċŰĬШŔŰƣĲƖŰċƣŔŸŰċũũǃЯШ

ċŰĬШőŔŊőũŔŊőƣƚШťĲǃШĦőċũũĲŰŊĲƚШċŰĬШŸƓƓŸƖƣƨŰŔƣŔĲƚШŉŸƖШŔůƓƖŸƻŔŰŊШĤŔŸƚĲĦƨƖŔƣǃШŔŰШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲЮШ

cŸƽĲƻĲƖЯШƚĲƻĲƖċũШĦŸŰƚŔƚƣĲŰƣШƓċƣƣĲƖŰƚШĲůĲƖŊĲĬШċĦƖŸƚƚШƣőĲШĬċƣċƚĲƣƚШƣőċƣШƓƖŸƻŔĬĲШĤƖŸċĬĲƖШŔŰƚŔŊőƣШŔŰƣŸШ

ŰċƣŔŸŰċũШċŰĬШŔŰƣĲƖŰċƣŔŸŰċũШƚĲĲĬШƣƖċĬĲШĬǃŰċůŔĦƚЮШÑőŔƚШŊĲŰĲƖċũШĬŔƚĦƨƚƚŔŸŰШĲǂƓũŸƖĲƚШƚŔǂШůċŢŸƖШƣőĲůĲƚШ

ċŰĬШĦŸŰĦĲƖŰƚШċƖŔƚŔŰŊШŉƖŸůШƣőĲШƖĲƚƨũƣƚаШыċьШƖĲŊƨũċƣŸƖǃШċŰĬШŔŰĬƨƚƣƖǃШĲǭŸƖƣƚШƓƖŔŸƖŔƣŔƚŔŰŊШƣőĲШĲǂĦũƨƚŔŸŰШŸŉШ

ƕƨċƖċŰƣŔŰĲШċŰĬШŰŸǂŔŸƨƚШƽĲĲĬƚЯШċƚШƽĲũũШċƚШĤƖŸċĬĲƖШƖĲĬƨĦƣŔŸŰƚШŔŰШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰбШыĤьШ

ŔŰǰƨĲŰĦĲШŸŉШĦƖŸƓШƣǃƓĲШċŰĬШƚĲĲĬШůŸƖƓőŸũŸŊǃШŸŰШĦŸŰƣċůŔŰċƣŔŸŰШƓċƣƣĲƖŰƚбШыĦьШƓƖĲƻċũĲŰĦĲШċŰĬШŔůƓċĦƣШ

ŸŉШĦŸůůŸŰШċŰĬШƓƖŸĤũĲůċƣŔĦШƽĲĲĬШƚƓĲĦŔĲƚбШыĬьШŔŰĦƖĲċƚŔŰŊШƖŔƚťƚШƓŸƚĲĬШĤǃШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШ

ƽĲĲĬƚбШыĲьШũŔůŔƣċƣŔŸŰƚШŸŉШƣƖċĬŔƣŔŸŰċũШůċŰƨċũШŔŰƚƓĲĦƣŔŸŰШůĲƣőŸĬƚШċŰĬШƣőĲШƓŸƣĲŰƣŔċũШŉŸƖШĲůĲƖŊŔŰŊШ

ƣĲĦőŰŸũŸŊŔĲƚШƣŸШŔůƓƖŸƻĲШċĦĦƨƖċĦǃШċŰĬШĲǭŔĦŔĲŰĦǃбШċŰĬШыŉьШƣőĲШŰĲĲĬШŉŸƖШƓƖĲĬŔĦƣŔƻĲШůŸĬĲũƚШƣŸШƖĲĬƨĦĲШ

ŔŰƚƓĲĦƣŔŸŰШĤƨƖĬĲŰƚЯШƚƨƓƓŸƖƣĲĬШĤǃШŔůƓƖŸƻĲĬШĬċƣċШĦŸũũĲĦƣŔŸŰЯШĤĲƣƣĲƖШŔŰƣĲŊƖċƣŔŸŰШŸŉШĬċƣċШċĦƖŸƚƚШ

ċŊĲŰĦŔĲƚЯШċŰĬШŔŰĦƖĲċƚĲĬШĬċƣċрƚőċƖŔŰŊЮ 

 



ΥΦ 
 

§ŰĲШŰŸƣċĤũĲШƓċƣƣĲƖŰЯШƖĲǰĲĦƣŔŰŊШƖĲŊƨũċƣŸƖǃШƓƖŔŸƖŔƣŔĲƚШƽŔƣőŔŰШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲЯШƽċƚШƣőĲШƖċƖŔƣǃШŸŉШ

ĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚЮШ[ŸƖШĲǂċůƓũĲЯШŔŰШ ĲƽШüĲċũċŰĬЯШŸŰũǃШƚŔǂƣĲĲŰШƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШ

ƽĲĲĬƚШƽĲƖĲШƖĲĦŸƖĬĲĬШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШũŸƣƚЯШĬĲƚƓŔƣĲШƣőĲШĦŸƨŰƣƖǃШůċŔŰƣċŔŰŔŰŊШċШũŔƚƣШŸŉШůŸƖĲШƣőċŰШ

ΝЯΤΜΜШƕƨċƖċŰƣŔŰĲШƚƓĲĦŔĲƚЮШfŰШ9ċŰċĬċЯШŸŰũǃШŸŰĲШŊĲŰƨƚШŸŉШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƚƓĲĦŔĲƚЯШ9ƨƚĦƨƣċЯШƽċƚШ

ĬĲƣĲĦƣĲĬШŔŰШŔůƓŸƖƣĲĬШũŸƣƚШŉƖŸůШƣőĲШÖÉЮШÑőŔƚШƖċƖŔƣǃШŔƚШŰŸƣШƨŰĲǂƓĲĦƣĲĬЯШċƚШƣőĲШŔŰĬƨƚƣƖǃШƣċťĲƚШ

ĦŸŰƚŔĬĲƖċĤũĲШĦċƖĲШƣŸШƓƖĲƻĲŰƣШĦŸŰƣċůŔŰċƣŔŸŰШƽŔƣőШƚƨĦőШƚƓĲĦŔĲƚЮШÑőĲШƓƖĲƚĲŰĦĲШŸŉШĲƻĲŰШċШƚŔŰŊũĲШƚĲĲĬШ

ŉƖŸůШċŰШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƚƓĲĦŔĲƚШƣǃƓŔĦċũũǃШƖĲƚƨũƣƚШŔŰШƣőĲШƚĲĲĬШũŸƣШĤĲŔŰŊШƖĲŢĲĦƣĲĬШĲŰƣƖǃШċŰĬШƽŸƨũĬШ

ĲŔƣőĲƖШŰĲĲĬШƣŸШĤĲШƖĲрĦũĲċŰĲĬЯШƖĲрĲǂƓŸƖƣĲĬЯШŸƖШĬĲƚƣƖŸǃĲĬШы7ƨĬĬĲŰőċŊĲŰЯШÅƨĤĲŰƚƣĲŔŰЯШĲƣШċũЮЯШΞΜΞΝьЮШ

ÑőŔƚШőŔŊőũŔŊőƣƚШƣőĲШƚőċƖĲĬШƖĲƚƓŸŰƚŔĤŔũŔƣǃШŸŉШƖĲŊƨũċƣŸƖƚШċŰĬШŔŰĬƨƚƣƖǃШŔŰШŔĬĲŰƣŔŉǃŔŰŊШőŔŊőрƖŔƚťШƚƓĲĦŔĲƚШ

ċŰĬШƓƖĲƻĲŰƣŔŰŊШƣőĲŔƖШƓƖĲƚĲŰĦĲШŸƖШƚƓƖĲċĬШŔŰШƚĲĲĬШũŸƣƚЮШÅĲŊƨũċƣŸƖƚШƖĲũǃШŸŰШũĲŊċũũǃШĲŰŉŸƖĦĲċĤũĲШƚƓĲĦŔĲƚШ

ũŔƚƣƚШƣŸШŔŰƣĲƖĦĲƓƣШƣőĲƚĲШƽĲĲĬƚШŔŰШƚĲĲĬШũŸƣƚЯШƽőŔũĲШƣőĲШŔŰĬƨƚƣƖǃШĬŔƚĦŸƨƖċŊĲƚШƣőĲŔƖШƓƖĲƚĲŰĦĲШƣőƖŸƨŊőШ

ǯŰċŰĦŔċũШĬŔƚŔŰĦĲŰƣŔƻĲƚЯШƚƨĦőШċƚШƣőĲШũŸƚƚШŸŉШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШċŰĬШƣőĲШƖĲƚƨũƣŔŰŊШƖĲĬƨĦƣŔŸŰШŔŰШůċƖťĲƣШ

ƻċũƨĲШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΟьЮ 

 

fŰШƣőĲШĦċƚĲШŸŉШ9ƨƚĦƨƣċЯШƣőĲШĲŰƣŔƖĲШŊĲŰƨƚШŔƚШĦũċƚƚŔǯĲĬШċƚШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШŔŰШĤŸƣőШ9ċŰċĬċШċŰĬШ ĲƽШ

üĲċũċŰĬШы9[f ЯШΞΜΝΣĤбШ~ÂfЯШΞΜΞΞĤьЮШ]ũŸĤċũũǃЯШΞΡШĦŸƨŰƣƖŔĲƚШőċƻĲШĬĲĦũċƖĲĬШ9ƨƚĦƨƣċШċШŰŸǂŔŸƨƚШƽĲĲĬЯШ

ċŰĬШŔŰШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚЯШċŰǃШůċƣĲƖŔċũШŔŰŉĲƚƣĲĬШƽŔƣőШŔƣШŔƚШƓƖŸőŔĤŔƣĲĬШŉƖŸůШĲŰƣƖǃШŸƖШůŸƻĲůĲŰƣШċĦƖŸƚƚШ

ƣőĲШĦŸƨŰƣƖǃШы]ċƖĦŖċЯШΞΜΞΠьЮШ7ĲǃŸŰĬШŊŸƻĲƖŰůĲŰƣċũШĦŸŰƣƖŸũƚЯШŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚШŉƨƖƣőĲƖШƖĲŔŰŉŸƖĦĲШ

ƓƖŸƣĲĦƣŔŸŰƚШċŊċŔŰƚƣШƚƓĲĦŔĲƚШũŔťĲШƣőŔƚЮШfŰШ ĲƽШüĲċũċŰĬЯШ9ƨƚĦƨƣċШƽċƚШĬĲƚŔŊŰċƣĲĬШċŰШћƨŰĬĲƚŔƖċĤũĲШ

ƽĲĲĬќШĤǃШƣőĲШƚĲĲĬШŔŰĬƨƚƣƖǃШċƚШĲċƖũǃШċƚШƣőĲШΝΦΥΜƚЯШċũŸŰŊШƽŔƣőШŉŸƨƖƣĲĲŰШŸƣőĲƖШƣċǂċШыòŸƨŰŊЯШΝΦΥΠьЮШ

?ŸůĲƚƣŔĦШƚĲĲĬШũŸƣƚШĦŸŰƣċůŔŰċƣĲĬШƽŔƣőШ9ƨƚĦƨƣċШŸƖШŸƣőĲƖШƨŰĬĲƚŔƖċĤũĲШƽĲĲĬƚШċƖĲШŔŰĲũŔŊŔĤũĲШŉŸƖШ

ĦĲƖƣŔǯĦċƣŔŸŰЯШċŰĬШƣőĲŔƖШůċƖťĲƣШƻċũƨĲШŔƚШƚƨĤƚƣċŰƣŔċũũǃШƖĲĬƨĦĲĬЯШĦƖĲċƣŔŰŊШċШƚƣƖŸŰŊШŔŰĦĲŰƣŔƻĲШŉŸƖШŊƖŸƽĲƖƚШ

ƣŸШůċŔŰƣċŔŰШƚĲĲĬШƓƨƖŔƣǃЮШÑőĲƚĲШĦŸůĤŔŰĲĬШƖĲŊƨũċƣŸƖǃШċŰĬШĲĦŸŰŸůŔĦШƓƖĲƚƚƨƖĲƚШċƓƓĲċƖШƣŸШőċƻĲШĤĲĲŰШ

ĲǭĲĦƣŔƻĲаШŔŰШ ĲƽШüĲċũċŰĬрŊƖŸƽŰШƽőŔƣĲШĦũŸƻĲƖЯШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШũŸƣƚШĦŸŰƣċŔŰŔŰŊШ9ƨƚĦƨƣċШŉĲũũШŉƖŸůШ

ċƓƓƖŸǂŔůċƣĲũǃШΝΡӖШĤĲŉŸƖĲШƣőĲШΝΦΟΜƚШƣŸШǍĲƖŸШĤǃШƣőĲШΝΦΥΜƚЮШÑőĲШĲǂċůƓũĲШŸŉШ9ƨƚĦƨƣċЮĬĲůŸŰƚƣƖċƣĲƚШ

őŸƽШĦŸŸƖĬŔŰċƣĲĬШĲǭŸƖƣƚШĤǃШƖĲŊƨũċƣŸƖƚШċŰĬШŔŰĬƨƚƣƖǃШĦċŰШőĲũƓШƓƖĲƻĲŰƣШƣőĲШƚƓƖĲċĬШŸŉШőŔŊőрƖŔƚťШƚƓĲĦŔĲƚШ

ƻŔċШƣőĲШƚĲĲĬШƣƖċĬĲЮ 

 

ŰŸƣőĲƖШŰŸƣċĤũĲШƣƖĲŰĬШŔĬĲŰƣŔǯĲĬШŔŰШƣőŔƚШƚƣƨĬǃЯШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШŊŸċũƚШŸŉШĤŸƣőШƖĲŊƨũċƣŸƖƚШċŰĬШƣőĲШ

ƚĲĲĬШŔŰĬƨƚƣƖǃЯШŔƚШƣőĲШĲůƓőċƚŔƚШŸŰШůŔŰŔůŔƚŔŰŊШŰŸƣШŸŰũǃШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШĤƨƣШċũƚŸШŸƣőĲƖШŰŸǂŔŸƨƚШ

ƽĲĲĬƚШċŰĬШĦŸŰƣċůŔŰċŰƣƚШůŸƖĲШĤƖŸċĬũǃЮШÑőŔƚШƽċƚШĲƻŔĬĲŰƣШŔŰШ ĲƽШüĲċũċŰĬЯШƽőĲƖĲШŸŰũǃШΝЮΦӖШŸŉШůŸƖĲШ

ƣőċŰШΠΞЯΜΜΜШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŉƖŸůШŸƻĲƖШΦΜШĦŸƨŰƣƖŔĲƚШĦŸŰƣċŔŰĲĬШċШƚĲĲĬШĦŸŰƣċůŔŰċŰƣЮШ ШƚŔůŔũċƖШ



ΦΜ 
 

ƓċƣƣĲƖŰШƽċƚШŸĤƚĲƖƻĲĬШŔŰШ9ċŰċĬċЯШƽőĲƖĲШŰŸǂŔŸƨƚШƽĲĲĬƚШĬĲĦũŔŰĲĬШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬШċŰĬШƽĲƖĲШ

ċũƚŸШƖĲƓŸƖƣĲĬШƚŔŊŰŔǯĦċŰƣũǃШũĲƚƚШŉƖĲƕƨĲŰƣũǃШƣőċŰШŰŸŰрŰŸǂŔŸƨƚШƽĲĲĬƚЮШìőŔũĲШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШ

ŉŸƖШ ĲƽШüĲċũċŰĬрŊƖŸƽŰШŉŸƖċŊĲШĦƖŸƓƚШƽċƚШŸŰĦĲШƻĲƖǃШőŔŊőЯШŔƣШĬĲĦũŔŰĲĬШƣőƖĲĲШƣŸШƚŔǂрŉŸũĬШƚŔŰĦĲШƣőĲШĲċƖũǃШ

ƣƽĲŰƣŔĲƣőШĦĲŰƣƨƖǃЮШÑċťĲŰШƣŸŊĲƣőĲƖЯШċũũШƣőĲƚĲШǯŰĬŔŰŊƚШƖĲǰĲĦƣШƣőĲШĦŸůĤŔŰĲĬШĲǭĲĦƣŔƻĲŰĲƚƚШŸŉШŔŰĬƨƚƣƖǃШ

ċŰĬШƖĲŊƨũċƣŸƖǃШĲǭŸƖƣƚЯШŔŰĦũƨĬŔŰŊШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШƓƖŸƣŸĦŸũƚЯШŔůƓƖŸƻĲĬШƚĲĲĬШ

ĦũĲċŰŔŰŊШƣĲĦőŰŸũŸŊŔĲƚЯШőĲƖĤŔĦŔĬĲШċƻċŔũċĤŔũŔƣǃЯШċŰĬШƚƣƖŸŰŊШƖĲŊƨũċƣŸƖǃШŸƻĲƖƚŔŊőƣШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШ

ΞΜΞΟьЮ 

 

ÑőĲƖĲШƽĲƖĲШċũƚŸШĦŸŰƚŔƚƣĲŰƣШƓċƣƣĲƖŰƚШċĦƖŸƚƚШĬċƣċƚĲƣƚШŔŰШőŸƽШĦƖŸƓШƣǃƓĲШŔŰǰƨĲŰĦĲĬШĦŸŰƣċůŔŰċƣŔŸŰШ

ũĲƻĲũƚЯШƖĲǰĲĦƣŔŰŊШƣőĲШĦŸůĤŔŰĲĬШŔŰǰƨĲŰĦĲШŸŉШƚĲĲĬШůŸƖƓőŸũŸŊǃШċŰĬШŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚЮШfŰШŊĲŰĲƖċũЯШ

ũċƖŊĲƖрƚĲĲĬĲĬШċƖċĤũĲШĦƖŸƓƚШƣĲŰĬШƣŸШĤĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШƽĲĲĬШĦŸŰƣċůŔŰċŰƣƚШƣőċƣШĬŔǭĲƖШůŸƖĲШ

ůċƖťĲĬũǃШŔŰШƚŔǍĲШċŰĬШƚőċƓĲЯШůċťŔŰŊШƣőĲůШĲċƚŔĲƖШƣŸШƚĲƓċƖċƣĲШĬƨƖŔŰŊШĦũĲċŰŔŰŊШы]ĲƖƻŔũũċШĲƣШċũЮЯШΞΜΝΦбШ

ìŔũƚŸŰШĲƣШċũЮЯШΞΜΝΣбШìǃĦőЯШΝΦΥΥьЮШÑőŔƚШƽċƚШƚƨƓƓŸƖƣĲĬШĤǃШǯŰĬŔŰŊƚШŉƖŸůШƣőĲШ9ċŰċĬŔċŰШŔůƓŸƖƣШĬċƣċƚĲƣЯШ

ƽőĲƖĲШüĲċЮůċǃƚШыůċŔǍĲьШőċĬШƣőĲШũŸƽĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲШĬĲƚƓŔƣĲШĤĲŔŰŊШƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШ

ŔŰƚƓĲĦƣĲĬШĦƖŸƓЮШ ШƚŔůŔũċƖШƓċƣƣĲƖŰШƽċƚШŸĤƚĲƖƻĲĬШŔŰШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЯШƽőĲƖĲШ

ċƖċĤũĲШĦƖŸƓƚШőċĬШƣőĲШũŸƽĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲШċƣШŢƨƚƣШΜЮΡӖШċŰĬШƽĲƖĲШċƓƓƖŸǂŔůċƣĲũǃШƚŔǂШƣŔůĲƚШũĲƚƚШ

ũŔťĲũǃШƣŸШĤĲШĦŸŰƣċůŔŰċƣĲĬШƣőċŰШĲǂƓĲĦƣĲĬЯШĤċƚĲĬШŸŰШĦőŔрƚƕƨċƖĲШƣĲƚƣШƖĲƚƨũƣƚЮ 

 

fŰШĦŸŰƣƖċƚƣЯШƚůċũũĲƖрƚĲĲĬĲĬШŉŸƖċŊĲШċŰĬШƣƨƖŉШĦƖŸƓƚШċƖĲШůŸƖĲШĬŔǭŔĦƨũƣШƣŸШĦũĲċŰШċŰĬШŸŉƣĲŰШőċƻĲШőŔŊőĲƖШ

ĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮЯШΞΜΞΞбШÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮШÑőŔƚШƽċƚШĲƻŔĬĲŰƣШŔŰШĤŸƣőШ

ƣőĲШ9[f ШĬċƣċƚĲƣЯШƽőĲƖĲШÑƖŔŉŸũŔƨůЮƖĲƓĲŰƚШыƽőŔƣĲШĦũŸƻĲƖьШőċĬШƣőĲШőŔŊőĲƚƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲШċůŸŰŊШ

ůŸŰŔƣŸƖĲĬШĦƖŸƓƚЯШċŰĬШŔŰШƣőĲШ ĲƽШüĲċũċŰĬШŔůƓŸƖƣШĬċƣċƚĲƣЯШƽőĲƖĲШŉŸƖċŊĲШĦƖŸƓƚШƚƨĦőШċƚШ~ĲĬŔĦċŊŸШ

ċŰĬШÑƖŔŉŸũŔƨůШőċĬШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШŸŉШΞΤЮΟӖШċŰĬШΝΦЮΥӖЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ§ƻĲƖċũũЯШŉŸƖċŊĲШĦƖŸƓƚШŔŰШ

ƣőĲШ ĲƽШüĲċũċŰĬШĬċƣċƚĲƣШƽĲƖĲШċĤŸƨƣШǯƻĲШƣŔůĲƚШůŸƖĲШũŔťĲũǃШƣŸШĤĲШĦŸŰƣċůŔŰċƣĲĬШƣőċŰШĲǂƓĲĦƣĲĬЯШ

ŉƨƖƣőĲƖШƨŰĬĲƖƚĦŸƖŔŰŊШƣőĲШĦőċũũĲŰŊĲƚШƓŸƚĲĬШĤǃШƚůċũũĲƖШƚĲĲĬШƚŔǍĲЮШ[ŸƖШĲǂċůƓũĲЯШƚĲĲĬƚШŸŉШ

9őĲŰŸƓŸĬŔƨůЮċũĤƨůШċƖĲШƚŔůŔũċƖШŔŰШƚŔǍĲШċŰĬШƚőċƓĲШƣŸШƽőŔƣĲШĦũŸƻĲƖЯШůċťŔŰŊШƣőĲůШĬŔǭŔĦƨũƣШƣŸШƖĲůŸƻĲШ

ĬƨƖŔŰŊШĦũĲċŰŔŰŊЮШfŰШĦŸŰƣƖċƚƣЯШƚƓĲĦŔĲƚШũŔťĲШcŸũĦƨƚЮũċŰċƣƨƚШċŰĬШÅƨůĲǂЮċĦĲƣŸƚĲũũċЯШƽőŔĦőШĬŔǭĲƖШůŸƖĲШ

ůċƖťĲĬũǃШŔŰШůŸƖƓőŸũŸŊǃШŉƖŸůШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚЯШċƖĲШĲċƚŔĲƖШƣŸШƚĲƓċƖċƣĲШыcċƖƣũĲǃЯШΝΦΣΦьЮШ 

 

EĦŸŰŸůŔĦШŉċĦƣŸƖƚШůċǃШċũƚŸШĦŸŰƣƖŔĤƨƣĲбШŉŸƖċŊĲШƚĲĲĬШũŸƣƚШƣĲŰĬШƣŸШőċƻĲШũŸƽĲƖШƽőŸũĲƚċũĲШƻċũƨĲШƣőċŰШ

őŔŊőĲƖрƻċũƨĲШĦƖŸƓƚШũŔťĲШőǃĤƖŔĬШƻĲŊĲƣċĤũĲШƚĲĲĬЯШƽőŔĦőШůċǃШƖĲĬƨĦĲШƣőĲШŔŰĦĲŰƣŔƻĲШƣŸШŔŰƻĲƚƣШŔŰШůŸƖĲШ

ŔŰƣĲŰƚŔƻĲШĦũĲċŰŔŰŊШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΝьЮШ]ŔƻĲŰШƣőĲШĬŔǭĲƖĲŰĦĲƚШŔŰШĦŸŰƣċůŔŰċƣŔŸŰШĤĲƣƽĲĲŰШĦƖŸƓШ



ΦΝ 
 

ƣǃƓĲƚЯШƽőĲŰШƖĲƚŸƨƖĦĲƚШċƖĲШũŔůŔƣĲĬШŉŸƖШƚĲĲĬШũŸƣШŔŰƚƓĲĦƣŸƖƚШċŰĬШŔŰƚƓĲĦƣŔŰŊШĲƻĲƖǃШũŸƣШŔƚШŰŸƣШŉĲċƚŔĤũĲЯШ

őŔŊőĲƖрƖŔƚťШĦƖŸƓШƣǃƓĲƚШĦŸƨũĬШĤĲШƓƖŔŸƖŔƣŔƚĲĬЮШfƣШŔƚШƓŸƚƚŔĤũĲШƣőċƣШƓċƖƣШŸŉШƣőĲШĬĲĦŔƚŔŸŰрůċťŔŰŊШƓƖŸĦĲƚƚШŉŸƖШ

ƚĲĲĬШũŸƣШŔŰƚƓĲĦƣŔŸŰƚШĦŸƨũĬШĤĲШŊƨŔĬĲĬШĤǃШƚĲĲĬШƚŔǍĲЯШƽŔƣőШƚůċũũĲƖрƚĲĲĬĲĬШĦƖŸƓƚШĦŸŰƚŔĬĲƖĲĬШőŔŊőĲƖШ

ƖŔƚťЯШċŰĬШĤǃШĦƖŸƓШƣǃƓĲЯШƽŔƣőШŉŸƖċŊĲШĦƖŸƓƚШƻŔĲƽĲĬШċƚШůŸƖĲШũŔťĲũǃШƣŸШĤĲШĦŸŰƣċůŔŰċƣĲĬЮ 

 

There were also consistent patterns across datasets where morphological similarity and genetic 

relatedness between crops and contaminants occurred. This is not surprising, as weed species 

from the same genus or family as the crop are especially problematic due to limited herbicide 

options and the difficulty of separating visually similar seeds (Rubenstein et al., 2023). In New 

Zealand-grown seed lots, for example, Trifolium glomeratum increased significantly in Trifolium 

repens crops over the study period, likely due to both morphological similarity and the lack of 

effective selective herbicides. Similar issues were observed in New Zealand-grown perennial 

ryegrass seed lots, where grass contaminants were four times more common than in white clover 

seed lots. In imported seed lots, other Trifolium species were also the most frequently reported 

contaminants, reinforcing the persistent challenge of contamination by closely related species 

across different stages of the seed system. 

 

Comparable patterns emerged in Canada. The grass weed Apera spica-venti was frequently 

detected in seed lots of other grass crops, including Poa pratensis, Poa trivialis, and Agrostis 

gigantea, while Sorghum halepense was found in seed lots of Sorghum × drummondii. These cases 

highlight the broader issue of grass-on-grass contamination, where morphological similarity 

reduces seed cleaning effectiveness and herbicide treatments for grass weeds may also harm the 

crop. This issue is further complicated when the contaminant species are herbicide-resistant, as 

with S. halepense in the USA. Together, these examples reflect the ongoing regulatory and 

management difficulties posed by weeds closely related to the crop. Genetic or taxonomic 

relatedness could potentially inform inspection protocols, with crops more closely related to entry-

prohibited weeds prioritised for closer scrutiny. 

 

ŰŸƣőĲƖШŰŸƣċĤũĲШƓċƣƣĲƖŰШƽċƚШƣőċƣШůŸƚƣШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽĲƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШŸŰũǃШċШŉĲƽШĦƖŸƓШ

ƚƓĲĦŔĲƚЮШfŰШ9ċŰċĬċЯШůŸƚƣШĦŸŰƣċůŔŰċŰƣƚШƽĲƖĲШĬĲƣĲĦƣĲĬШŔŰШŸŰũǃШŸŰĲШŸƖШƣƽŸШĦƖŸƓƚЯШƽőŔũĲШŔŰШ ĲƽШ

üĲċũċŰĬШŔůƓŸƖƣƚЯШƣőƖĲĲШƕƨċƖƣĲƖƚШŸŉШĦŸŰƣċůŔŰċƣŔŸŰШƖĲĦŸƖĬƚШĦċůĲШŉƖŸůШŢƨƚƣШƣőŔƖƣĲĲŰШĦƖŸƓШŊĲŰĲƖċЮШ

cŸƽĲƻĲƖЯШĦĲƖƣċŔŰШƽŔĬĲƚƓƖĲċĬШŸƖШƓƖŸĤũĲůċƣŔĦШƽĲĲĬƚШƚƣŸŸĬШŸƨƣЮШÑőĲШůŸƚƣШƓƖŸůŔŰĲŰƣШċĦƖŸƚƚШċũũШ



ΦΞ 
 

ĬċƣċƚĲƣƚШƽċƚШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůЯШĦŸŰƚŔƚƣĲŰƣũǃШƖċŰťŔŰŊШċůŸŰŊШƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШ

ĦŸŰƣċůŔŰċŰƣƚЮШfƣШƽċƚШƣőĲШůŸƚƣШĦŸůůŸŰШŊĲŰĲƖċũШƽĲĲĬШŔŰШ9ċŰċĬŔċŰШƚĲĲĬШũŸƣƚЯШċƓƓĲċƖŔŰŊШŔŰШΞΞШ

ĬŔǭĲƖĲŰƣШĦƖŸƓƚЮШfŰШ ĲƽШüĲċũċŰĬрŊƖŸƽŰШƚĲĲĬЯШŔƣШƽċƚШƣőĲШƣŸƓШĦŸŰƣċůŔŰċŰƣШŔŰШƽőŔƣĲШĦũŸƻĲƖШƚĲĲĬШũŸƣƚШŔŰШ

ƣőĲШůŸƚƣШƖĲĦĲŰƣШǃĲċƖШŉŸƖШƽőŔĦőШĬċƣċШƽĲƖĲШċƻċŔũċĤũĲЯШŉŸƨŰĬШŔŰШΣΝЮΦӖШŸŉШƚċůƓũĲƚЯШċŰĬШƚőŸƽĲĬШƣőĲШ

ũċƖŊĲƚƣШŔŰĦƖĲċƚĲШŸƻĲƖШƣŔůĲШŔŰШƣőċƣШĦƖŸƓЯШƖŔƚŔŰŊШĤǃШΝΠӖЮШfŰШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЯШ9дЮ

ċũĤƨůШƽċƚШċũƚŸШƣőĲШůŸƚƣШƖĲƓŸƖƣĲĬШĦŸŰƣċůŔŰċŰƣЮШfƣƚШƓĲƖƚŔƚƣĲŰƣШƓƖĲƚĲŰĦĲШŔŰШŔůƓŸƖƣĲĬШƚĲĲĬШőċƚШĤĲĲŰШ

ĬŸĦƨůĲŰƣĲĬШŊũŸĤċũũǃЯШŔŰĦũƨĬŔŰŊШŔŰШfŰĬŔċШċŰĬШsċƓċŰШыfťĲĬċШĲƣШċũЮЯШΞΜΞΞбШÉŔŰŊőШĲƣШċũЮЯШΞΜΝΜьЮШÑőŔƚШ

ƽŔĬĲƚƓƖĲċĬШŸĦĦƨƖƖĲŰĦĲШŔƚШũŔťĲũǃШĬƨĲШƣŸШŔƣƚШũċƣĲрƚĲċƚŸŰШŊĲƖůŔŰċƣŔŸŰЯШƽőŔĦőШĲŰċĤũĲƚШŔƣШƣŸШĲƻċĬĲШƓŸƚƣр

ĲůĲƖŊĲŰĦĲШőĲƖĤŔĦŔĬĲƚЯШċŰĬШŔƣƚШċĤŔũŔƣǃШƣŸШƣőƖŔƻĲШċĦƖŸƚƚШċШƽŔĬĲШƖċŰŊĲШŸŉШŊƖŸƽŔŰŊШĦŸŰĬŔƣŔŸŰƚШыìŔũũŔċůƚЯШ

ΝΦΣΟбШÅŸůċŰШĲƣШċũЮЯШΞΜΜΜьЮШfƣШŔƚШċũƖĲċĬǃШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШŔŰШǯƻĲШ9ċŰċĬŔċŰШƓƖŸƻŔŰĦĲƚШċŰĬШŔŰШ ĲƽШ

üĲċũċŰĬЯШċŰĬШőċƚШĲƻŸũƻĲĬШƖĲƚŔƚƣċŰĦĲШŔŰШċƣШũĲċƚƣШΞΜШŸƣőĲƖШĦŸƨŰƣƖŔĲƚЯШŔŰĦũƨĬŔŰŊШůƨũƣŔƓũĲрƖĲƚŔƚƣċŰĦĲШ

ĦċƚĲƚШŔŰШƣőĲШÖÉ ШыcĲċƓЯШΞΜΞΡьЮШfƣƚШƚĲĲĬƚШċũƚŸШƖĲƚĲůĤũĲШƣőŸƚĲШŸŉШĦƖŸƓƚШƚƨĦőШċƚШÑƖŔŉŸũŔƨůШċŰĬШ

7ƖċƚƚŔĦċЯШůċťŔŰŊШůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰШĬŔǭŔĦƨũƣШыsċůĲƚШĲƣШċũЮЯШΞΜΝΞьЮШ ũƣőŸƨŊőШ9дЮċũĤƨůШŔƚШċũƖĲċĬǃШ

ƽŔĬĲƚƓƖĲċĬЯШŸŰŊŸŔŰŊШƚƨƖƻĲŔũũċŰĦĲШŔƚШŰĲĲĬĲĬШƣŸШůŸŰŔƣŸƖШċŰĬШũŔůŔƣШƣőĲШƚƓƖĲċĬШŸŉШƖĲƚŔƚƣċŰƣШĤŔŸƣǃƓĲƚЮ 

 

Another common contaminant species of concern was Poa annua, a problematic weed long 

recognised as difficult to manage in temperate regions, particularly in turf and forage systems 

(Hutchinson and Seymour, 1982; Warwick, 1979). Although no herbicide-resistant populations 

have been recorded in Canada to date, resistant populations have been confirmed in 12 countries 

across four continents, including New Zealand (Ghanizadeh et al., 2020; Heap and Duke, 2018). In 

New Zealand, P. annua increased significantly over time in domestically grown perennial ryegrass 

seed lots, rising by 19%, the second-largest increase after Sherardia arvensis. This likely reflects 

broader shifts in land use and cropping practices, such as a move away from earlier livestock-

based catch cropping towards more intensive arable rotations. These transitions, combined with 

expanded irrigation, likely favoured P. annua and other short-lived weeds. In Canada, P. annua was 

among the most frequently reported contaminants in the CFIA dataset, appearing in seed lots of 13 

different crop species. 

 

Some contaminant species found across the datasets also raise concerns about potential spread 

due in part to climatic overlap between trading partners. Eight contaminant species recorded in 

Canada were introduced but found in only a single province, with Apera spica-venti most frequently 

reported. Although herbicide-resistant populations have not yet been documented in Canada, A. 
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spica-venti has evolved resistance in more than 11 European countries (Heap, 2025), many of 

which export seed to both Canada and New Zealand. It is also considered a high-risk species for 

herbicide resistance in New Zealand, where it has been reported in imported seed lots (Hulme, 

2024). Since both countries share temperate cropping systems, this underscores how the risk of 

establishment and spread may not be confined to a single region. Instead, the potential for 

introduction and persistence extends across other countries with similar climates, particularly if 

the species becomes established in either context. 

 

ŰŸƣőĲƖШƚƓĲĦŔĲƚШŸŉШĦŸŰĦĲƖŰШƖĲƓŸƖƣĲĬШċĦƖŸƚƚШƣőĲШĬċƣċƚĲƣƚШŔƚШÉŸƖŊőƨůЮőċũĲƓĲŰƚĲЯШĬƨĲШƣŸШŔƣƚШŊũŸĤċũШ

ŔůƓċĦƣШċŰĬШƖĲŊƨũċƣŸƖǃШŔůƓŸƖƣċŰĦĲЮШfƣШŔƚШƖĲĦŸŊŰŔƚĲĬШċƚШŸŰĲШŸŉШƣőĲШƽŸƖũĬќƚШƣĲŰШƽŸƖƚƣШƽĲĲĬƚШċŰĬШőċƚШ

ĲƻŸũƻĲĬШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŔŰШŸƻĲƖШċШĬŸǍĲŰШĦŸƨŰƣƖŔĲƚЯШŔŰĦũƨĬŔŰŊШƣőĲШÖÉ ЯШċũƣőŸƨŊőШŰŸƣШǃĲƣШŔŰШ

9ċŰċĬċШŸƖШ ĲƽШüĲċũċŰĬШыcĲċƓЯШΞΜΞΡбШcŸũůШĲƣШċũЮЯШΝΦΦΤьЮШfƣШƽċƚШƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲĦŸƖĬĲĬШ

ƖĲŊƨũċƣĲĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬШƚƓĲĦŔĲƚШŔŰШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬЯШƽŔƣőШƚĲƻĲŰШĬĲƣĲĦƣŔŸŰƚЯШ

ċũũШŔŰШƻĲŊĲƣċĤũĲШĦƖŸƓШƚĲĲĬШũŸƣƚЮШ ƚШŔŰШŸƣőĲƖШĦŸƨŰƣƖŔĲƚЯШŔƣШŔƚШĦũŸƚĲũǃШůċŰċŊĲĬШŔŰШ ĲƽШüĲċũċŰĬШċŰĬШŔƚШ

ƣċƖŊĲƣĲĬШŉŸƖШĲƖċĬŔĦċƣŔŸŰШƨŰĬĲƖШƣőĲШ ċƣŔŸŰċũШfŰƣĲƖĲƚƣШÂĲƚƣШÅĲƚƓŸŰƚĲШÂƖŸŊƖċůůĲШыòċůŸċőШĲƣШċũЮЯШ

ΞΜΝΟьЮШfƣШƽċƚШċũƚŸШƖĲƓŸƖƣĲĬШŔŰШƣőĲШ9[f ШĬċƣċƚĲƣЯШƽőĲƖĲШŔƣШŔƚШĦũċƚƚŔǯĲĬШċƚШċШ9ũċƚƚШΞШÂƖŔůċƖǃШ ŸǂŔŸƨƚШ

ìĲĲĬЯШůĲċŰŔŰŊШŔƣШŔƚШŸŉШĦŸŰĦĲƖŰШĤƨƣШőċƚШŰŸƣШǃĲƣШƖĲċĦőĲĬШŔƣƚШŉƨũũШĲĦŸũŸŊŔĦċũШƖċŰŊĲЮШÑŸШĬċƣĲЯШŔƣШőċƚШŸŰũǃШ

ĤĲĲŰШƖĲƓŸƖƣĲĬШŔŰШċШƚŔŰŊũĲШ9ċŰċĬŔċŰШƓƖŸƻŔŰĦĲЯШ§ŰƣċƖŔŸШы?ĲƚůĲƣШċŰĬШ7ƖŸƨŔũũĲƣЯШΞΜΝΟьЮШfƣƚШƖĲŊƨũċƣŸƖǃШ

ƚƣċƣƨƚШċĦƖŸƚƚШŢƨƖŔƚĬŔĦƣŔŸŰƚЯШƣŸŊĲƣőĲƖШƽŔƣőШƖĲƓĲċƣĲĬШĬĲƣĲĦƣŔŸŰƚШŔŰШƚĲĲĬШũŸƣƚЯШƨŰĬĲƖƚĦŸƖĲƚШƣőĲШ

ŔůƓŸƖƣċŰĦĲШŸŉШŸŰŊŸŔŰŊШůŸŰŔƣŸƖŔŰŊШċŰĬШƣċƖŊĲƣĲĬШŔŰƚƓĲĦƣŔŸŰƚШƣŸШƓƖĲƻĲŰƣШŔƣƚШĲƚƣċĤũŔƚőůĲŰƣШċŰĬШ

ƚƓƖĲċĬЮ 

 

ƚŔĬĲШŉƖŸůШŔŰĬŔƻŔĬƨċũШƽĲĲĬШƚƓĲĦŔĲƚЯШċШůċŢŸƖШĦŸŰĦĲƖŰШƽŔƣőŔŰШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲШŔƚШƣőĲШŸƻĲƖċũũШƖŔƚĲШ

ŸŉШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΡьЮШÑőŔƚШƣƖĲŰĬШŔƚШƓċƖƣũǃШĬƖŔƻĲŰШĤǃШƣőĲШƽŔĬĲƚƓƖĲċĬШ

ċĬŸƓƣŔŸŰШŸŉШŊũǃƓőŸƚċƣĲрƖĲƚŔƚƣċŰƣШĦƖŸƓƚЯШƽőŔĦőШőċƚШƚŔůƓũŔǯĲĬШőĲƖĤŔĦŔĬĲШƖĲŊŔůĲƚЯШŔŰĦƖĲċƚĲĬШ

ƚĲũĲĦƣŔŸŰШƓƖĲƚƚƨƖĲЯШċŰĬШċĦĦĲũĲƖċƣĲĬШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƖĲƚŔƚƣċŰĦĲШы7ƖƨŰőċƖŸШĲƣШċũЮЯШΞΜΞΞьЮШfŰШ

9ċŰċĬċШċŰĬШ ĲƽШüĲċũċŰĬЯШůŸƖĲШĬŔƻĲƖƚĲШĦƖŸƓƓŔŰŊШƚǃƚƣĲůƚШċŰĬШƣőĲШƨƚĲШŸŉШůƨũƣŔƓũĲШőĲƖĤŔĦŔĬĲШůŸĬĲƚШ

ŸŉШċĦƣŔŸŰШůċǃШőċƻĲШőĲũƓĲĬШƚũŸƽШƣőŔƚШƓƖŸĦĲƚƚШы7ƖƨŰőċƖŸШĲƣШċũЮЯШΞΜΞΞьЮШ ŸŰĲƣőĲũĲƚƚЯШċƓƓƖŸǂŔůċƣĲũǃШ

ΦӖШŸŉШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШċŰŰƨċũũǃШŔŰШ9ċŰċĬŔċŰШƚĲĲĬШŔůƓŸƖƣƚШƽĲƖĲШťŰŸƽŰШƣŸШőċƻĲШċШ

őŔƚƣŸƖǃШŸŉШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŔŰШƣőĲШÖÉ ШĤƨƣШőċĬШŰŸƣШǃĲƣШĤĲĲŰШĬŸĦƨůĲŰƣĲĬШċƚШƖĲƚŔƚƣċŰƣШŔŰШ9ċŰċĬċЮШ

ÑőŔƚШƓƖŸƓŸƖƣŔŸŰШƖŸƚĲШƚŔŊŰŔǯĦċŰƣũǃШŸƻĲƖШƣőĲШƚƣƨĬǃШƓĲƖŔŸĬЯШŔŰĬŔĦċƣŔŰŊШċШŊƖŸƽŔŰŊШƖŔƚťШŸŉШŔŰƣƖŸĬƨĦŔŰŊШ

ƖĲƚŔƚƣċŰƣШĤŔŸƣǃƓĲƚШƣőƖŸƨŊőШƣőĲШƚĲĲĬШƣƖċĬĲЮШEǂċůƓũĲƚШŸŉШƖĲƓŸƖƣĲĬШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰĦũƨĬĲШ
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ÉŸƖŊőƨůЮőċũĲƓĲŰƚĲШċŰĬШÂŸċЮċŰŰƨċЯШĤŸƣőШĦŸŰǯƖůĲĬШċƚШƖĲƚŔƚƣċŰƣШŔŰШƣőĲШÖÉ ШĤƨƣШŰŸƣШǃĲƣШ

ĬŸĦƨůĲŰƣĲĬШŔŰШ9ċŰċĬċЮШfŰШ ĲƽШüĲċũċŰĬЯШőĲƖĤŔĦŔĬĲШƨƚĲШőċƚШĦŸŰƣƖŔĤƨƣĲĬШƣŸШƖĲĬƨĦĲĬШĦŸŰƣċůŔŰċƣŔŸŰШ

ũĲƻĲũƚШŔŰШĬŸůĲƚƣŔĦċũũǃШŊƖŸƽŰШƚĲĲĬЮШcŸƽĲƻĲƖЯШƚĲƻĲƖċũШŸŉШƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШƖĲƓŸƖƣĲĬШŸƖШƖċƓŔĬũǃШ

ŔŰĦƖĲċƚŔŰŊШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШŔŰĦũƨĬĲШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůЯШÂőċũċƖŔƚЮůŔŰŸƖЯШÂŸċЮċŰŰƨċШċŰĬШ

ÉƣĲũũċƖŔċЮůĲĬŔċЮШÑőĲƚĲШƚƓĲĦŔĲƚШőċƻĲШċũƖĲċĬǃШĲƻŸũƻĲĬШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŔŰШ ĲƽШüĲċũċŰĬШċŰĬШċƖĲШ

ƓċƖƣŔĦƨũċƖũǃШƓƖĲƻċũĲŰƣШŔŰШŉŸƖċŊĲШċŰĬШċƖċĤũĲШĦƖŸƓƚЮШÑőĲШǯŰĬŔŰŊƚШŸŰШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШƓƖĲƚĲŰƣĲĬШ

őĲƖĲШƖĲǰĲĦƣШĤƖŸċĬĲƖШĦŸŰĦĲƖŰƚШƚőċƖĲĬШĤǃШĤŸƣőШƖĲŊƨũċƣŸƖƚШċŰĬШƣőĲШƚĲĲĬШŔŰĬƨƚƣƖǃЮ 

 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШĦŸŰĦĲƖŰƚШŸƨƣũŔŰĲĬШċĤŸƻĲЯШƣőĲƖĲШŔƚШŊƖŸƽŔŰŊШƖĲĦŸŊŰŔƣŔŸŰШƣőċƣШƣőĲШůĲƣőŸĬƚШŉŸƖШ

ůċŰƨċũШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШŔŰƚƓĲĦƣŔŸŰƚШĦŸŰĬƨĦƣĲĬШĤǃШƚĲĲĬШċŰċũǃƚƣƚШċŰĬШĤŔŸƚĲĦƨƖŔƣǃШŔŰƚƓĲĦƣŸƖƚШőċƻĲШ

ƖĲůċŔŰĲĬШũċƖŊĲũǃШƨŰĦőċŰŊĲĬШŉŸƖШŸƻĲƖШċШĦĲŰƣƨƖǃШыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΟьЯШĬĲƚƓŔƣĲШƣőĲШƚƨĤƚƣċŰƣŔċũШ

ŊƖŸƽƣőШŸŉШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲЮШũƣőŸƨŊőШƚĲĲĬШŔŰƚƓĲĦƣŸƖƚШċƖĲШőŔŊőũǃШƚťŔũũĲĬШċŰĬШĲǭĲĦƣŔƻĲШŔŰШƣőĲŔƖШ

ƣċƚťƚЯШƣőĲƚĲШŔŰƚƓĲĦƣŔŸŰƚШċƖĲШƣŔůĲрĦŸŰƚƨůŔŰŊЯШũċĤŸƨƖрŔŰƣĲŰƚŔƻĲЯШċŰĬШƚƨƚĦĲƓƣŔĤũĲШƣŸШőƨůċŰШĲƖƖŸƖШ

ы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮЯШΞΜΞΞьЮШ]ŔƻĲŰШƣőċƣШĲƻĲŰШƚůċũũШŸƻĲƖƚŔŊőƣƚШĦċŰШƖĲƚƨũƣШŔŰШċШƽĲĲĬШŔŰĦƨƖƚŔŸŰЯШŔƣШŔƚШ

ƖĲċƚŸŰċĤũĲШƣŸШƕƨĲƚƣŔŸŰШƽőĲƣőĲƖШĦƨƖƖĲŰƣШŔŰƚƓĲĦƣŔŸŰШƓƖŸĦĲƚƚĲƚШĦċŰШťĲĲƓШƓċĦĲШƽŔƣőШŔŰĦƖĲċƚŔŰŊШ

ƻŸũƨůĲƚШċŰĬШċƚƚŸĦŔċƣĲĬШƖŔƚťƚЯШƓċƖƣŔĦƨũċƖũǃШŔŰШĦŸƨŰƣƖŔĲƚШũŔťĲШ ĲƽШüĲċũċŰĬШƽőĲƖĲШĲƻĲƖǃШƚĲĲĬШũŸƣШŔƚШ

ŔŰƚƓĲĦƣĲĬШƨƓŸŰШĲŰƣƖǃЮШ 

 

ÑŸШċĬĬƖĲƚƚШƣőĲƚĲШĦŸŰĦĲƖŰƚЯШƚĲƻĲƖċũШĲůĲƖŊŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШċƖĲШŔŰШƣƖŔċũШċƚШƚƨƓƓũĲůĲŰƣƚШŸƖШ

ċũƣĲƖŰċƣŔƻĲƚШƣŸШƣƖċĬŔƣŔŸŰċũШůĲƣőŸĬƚЮШÑőĲƚĲШŔŰĦũƨĬĲШċƨƣŸůċƣĲĬШŔůċŊŔŰŊШċŰĬШůċĦőŔŰĲШũĲċƖŰŔŰŊШƣŸŸũƚШ

ƣőċƣШĦũċƚƚŔŉǃШƚĲĲĬƚШĤċƚĲĬШŸŰШĦőċƖċĦƣĲƖŔƚƣŔĦƚШƚƨĦőШċƚШĦŸũŸƨƖЯШƖĲǰĲĦƣċŰĦĲЯШƚőċƓĲЯШƚŔǍĲЯШċŰĬШƣĲǂƣƨƖĲШ

ыÅƨĤĲŰƚƣĲŔŰШĲƣШċũЮЯШΞΜΞΡьЮШ[ŸƖШĲǂċůƓũĲЯШΟ?ШñрƖċǃШĦŸůƓƨƣĲĬШƣŸůŸŊƖċƓőǃШĲŰċĤũĲƚШŰŸŰрŔŰƻċƚŔƻĲШ

ĬĲƣĲĦƣŔŸŰШŸŉШŔŰƣĲƖŰċũШċŰĬШĲǂƣĲƖŰċũШƣƖċŔƣƚШƽŔƣőŔŰШƚĲċũĲĬШĦŸŰƣċŔŰĲƖƚШыìŸũǭЯШΞΜΞΡьЮШÑƖŔċũƚШĤǃШ9[f ШƨƚŔŰŊШ

ĬĲĲƓШũĲċƖŰŔŰŊШƽŔƣőШÅ]7ШċŰĬШůƨũƣŔƚƓĲĦƣƖċũШŔůċŊŔŰŊШőċƻĲШċĦőŔĲƻĲĬШƨƓШƣŸШΦΡӖШċĦĦƨƖċĦǃШŔŰШĬĲƣĲĦƣŔŰŊШ

ĦŸůůŸŰШƽĲĲĬШƚĲĲĬƚЯШƽŔƣőШŉƨƖƣőĲƖШŔůƓƖŸƻĲůĲŰƣƚШĲǂƓĲĦƣĲĬШċƚШƣƖċŔŰŔŰŊШĬċƣċƚĲƣƚШĲǂƓċŰĬШыìċŰŊЯШ

ΞΜΞΡьЮШ§ƣőĲƖШƣĲĦőŰŸũŸŊŔĲƚЯШƚƨĦőШċƚШ?  ШĤċƖĦŸĬŔŰŊЯШőċƻĲШĤĲĲŰШŔŰШƨƚĲШũŸŰŊĲƖШċŰĬШĲŰċĤũĲШƚƓĲĦŔĲƚр

ũĲƻĲũШŔĬĲŰƣŔǯĦċƣŔŸŰШĲƻĲŰШƽőĲŰШƚĲĲĬƚШċƖĲШĬċůċŊĲĬШŸƖШůŸƖƓőŸũŸŊŔĦċũũǃШċůĤŔŊƨŸƨƚШыsċůĲƚШĲƣШċũЮЯШ

ΞΜΝΠбШxĲƣƚŔŸƨШĲƣШċũЮЯШΞΜΞΠьЮШũƣőŸƨŊőШŸƨƣƚŔĬĲШƣőĲШƚĦŸƓĲШŸŉШƣőŔƚШƚƣƨĬǃЯШŔƣШƽŸƨũĬШĤĲШƻċũƨċĤũĲШƣŸШ

ĦŸůƓċƖĲШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШőƨůċŰШŔŰƚƓĲĦƣŸƖƚШċŰĬШƣőĲƚĲШĲůĲƖŊŔŰŊШƣŸŸũƚЮШ ШŉƨƣƨƖĲШƚƣƨĬǃШĦŸƨũĬШ

ċƚƚĲƚƚШƣŔůĲШƖĲƕƨŔƖĲĬЯШċƻĲƖċŊĲШĦŸƚƣЯШŰƨůĤĲƖШŸŉШƚĲĲĬƚШĬĲƣĲĦƣĲĬЯШċŰĬШƚƓĲĦŔĲƚрũĲƻĲũШċĦĦƨƖċĦǃШƣŸШ

ŔŰŉŸƖůШőŸƽШĤĲƚƣШƣŸШůŸĬĲƖŰŔƚĲШŔŰƚƓĲĦƣŔŸŰШƓƖŸƣŸĦŸũƚЮ 

 



ΦΡ 
 

ŰŸƣőĲƖШƽċǃШƣŸШƖĲĬƨĦĲШƣőĲШŰĲĲĬШƣŸШŔŰƚƓĲĦƣШĲƻĲƖǃШƚĲĲĬШũŸƣШƽŸƨũĬШĤĲШƣŸШĬĲƻĲũŸƓШċШƓƖĲĬŔĦƣŔƻĲШůŸĬĲũШ

ƣőċƣШĲƚƣŔůċƣĲƚШƣőĲШũŔťĲũŔőŸŸĬШŸŉШƓċƖƣŔĦƨũċƖШƽĲĲĬƚШĤĲŔŰŊШƓƖĲƚĲŰƣШĤċƚĲĬШŸŰШƻċƖŔċĤũĲƚШƚƨĦőШċƚШĦƖŸƓШ

ƚƓĲĦŔĲƚЯШĦƖŸƓШƣǃƓĲЯШƚŔǍĲШŸƖШƚőċƓĲШŸŉШƣőĲШĦƖŸƓШƚĲĲĬЯШƚĲĲĬШũŸƣШƻŸũƨůĲЯШĦŸƨŰƣƖǃШŸŉШŸƖŔŊŔŰЯШċŰĬШƣƖċĬĲШ

ƓċƣőƽċǃЮШÉƨĦőШċШůŸĬĲũШĦŸƨũĬШőĲũƓШƖĲŊƨũċƣŸƖƚШƓƖŔŸƖŔƣŔƚĲШŔŰƚƓĲĦƣŔŸŰƚШċŰĬШƖĲĬƨĦĲШŸƻĲƖċũũШƽŸƖťũŸċĬЮШ

cŸƽĲƻĲƖЯШŊĲŰĲƖċƣŔŰŊШƖŸĤƨƚƣШƓƖĲĬŔĦƣŔŸŰƚШƖĲƕƨŔƖĲƚШƕƨċŰƣŔƣċƣŔƻĲШĬċƣċШŸŰШƣőĲШŰƨůĤĲƖШŸŉШƽĲĲĬШƚĲĲĬƚШ

ĬĲƣĲĦƣĲĬШŉŸƖШĲċĦőШĦŸƖƖĲƚƓŸŰĬŔŰŊШĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚЮШfŰШƣőŔƚШƚƣƨĬǃЯШŸŰũǃШƓƖĲƚĲŰĦĲтċĤƚĲŰĦĲШĬċƣċШ

ƽĲƖĲШċƻċŔũċĤũĲЯШƽőŔĦőШũŔůŔƣĲĬШƣőĲШċĤŔũŔƣǃШƣŸШċƚƚĲƚƚШŉċĦƣŸƖƚШƚƨĦőШċƚШƓƖŸƓċŊƨũĲШƓƖĲƚƚƨƖĲЮ 

 

ШůŸĬĲũШƣőċƣШĬƖċƽƚШŸŰШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШĬċƣċШŉƖŸůШůƨũƣŔƓũĲШƖĲŊƨũċƣŔŰŊШċŊĲŰĦŔĲƚШċŰĬШĦŸƨŰƣƖŔĲƚШ

ĦŸƨũĬШċũƚŸШĤĲШőŔŊőũǃШƻċũƨċĤũĲШŉŸƖШŔĬĲŰƣŔŉǃŔŰŊШĤƖŸċĬĲƖШƣƖĲŰĬƚШċĦƖŸƚƚШƣőĲШŔŰĬƨƚƣƖǃЮШÑőŔƚШƽċƚШƣőĲШŸƖŔŊŔŰċũШ

ċŔůШŸŉШƣőŔƚШƚƣƨĬǃШƽőĲŰШĦŸůƓċƖŔŰŊШĬċƣċƚĲƣƚШŉƖŸůШ ĲƽШüĲċũċŰĬШċŰĬШ9ċŰċĬċЮШcŸƽĲƻĲƖЯШƣőŔƚШƓƖŸƻĲĬШ

ŔŰŉĲċƚŔĤũĲШĬƨĲШƣŸШƚƨĤƚƣċŰƣŔċũШĬŔǭĲƖĲŰĦĲƚШŔŰШƖĲŊƨũċƣŸƖǃШƚĦŸƓĲЯШŔŰƚƓĲĦƣŔŸŰШŔŰƣĲŰƚŔƣǃЯШċŰĬШƖĲƓŸƖƣŔŰŊШ

ƣőƖĲƚőŸũĬƚЮШ9ċŰċĬċШŔŰƚƓĲĦƣƚШŸŰũǃШċШƓƖŸƓŸƖƣŔŸŰШŸŉШŔŰĦŸůŔŰŊШƚĲĲĬШũŸƣƚШċƚШċШŉŸƖůШŸŉШƕƨċũŔƣǃШĦŸŰƣƖŸũЯШŔŰШ

ũŔŰĲШƽŔƣőШŔƣƚШőŔŊőШŔůƓŸƖƣШƻŸũƨůĲƚЮШfŰШĦŸŰƣƖċƚƣЯШ ĲƽШüĲċũċŰĬШŔŰƚƓĲĦƣƚШĲƻĲƖǃШƚĲĲĬШũŸƣЯШƖĲŊċƖĬũĲƚƚШŸŉШ

ĬŸĦƨůĲŰƣċƣŔŸŰЯШċŰĬШĬƖċƽƚШŔŰƚƓĲĦƣŔŸŰШƚċůƓũĲШƚŔǍĲƚШǯƻĲШƣŔůĲƚШũċƖŊĲƖШƣőċŰШƣőĲШfÉÑ ШůŔŰŔůƨůШ

ы7ƨĬĬĲŰőċŊĲŰШĲƣШċũЮЯШΞΜΞΞьЯШƽőŔũĲШ9ċŰċĬċШŉŸũũŸƽƚШƚƣċŰĬċƖĬШfÉÑ ШƚċůƓũŔŰŊШƖĲƕƨŔƖĲůĲŰƣƚЮШ9ċŰċĬċШ

ċũƚŸШůċŔŰƣċŔŰƚШċШƖĲũċƣŔƻĲũǃШŰċƖƖŸƽШũŔƚƣШŸŉШΞΡШĲŰƣƖǃрƓƖŸőŔĤŔƣĲĬШƚƓĲĦŔĲƚЯШƽőĲƖĲċƚШ ĲƽШüĲċũċŰĬШőċƚШċШ

ƕƨċƖċŰƣŔŰĲШũŔƚƣШŸŉШŸƻĲƖШΝЯΤΜΜШƚƓĲĦŔĲƚЮШÉŔŰĦĲШőċƖůŸŰŔƚŔŰŊШƖĲŊƨũċƣŸƖǃШċƓƓƖŸċĦőĲƚШůċǃШŰŸƣШĤĲШŉĲċƚŔĤũĲШ

ŊŔƻĲŰШĬŔǭĲƖŔŰŊШŰċƣŔŸŰċũШƓƖŔŸƖŔƣŔĲƚЯШƖĲƚĲċƖĦőĲƖƚШŰĲĲĬШƣŸШĬĲƻĲũŸƓШĤĲƣƣĲƖШůĲƣőŸĬƚШŉŸƖШĦŸůƓċƖŔŰŊШƚĲĲĬШ

ũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШĬċƣċƚĲƣƚШċĦƖŸƚƚШĦŸƨŰƣƖŔĲƚЮШfŉШŉĲċƚŔĤũĲЯШċШŉƨƣƨƖĲШƚƣƨĬǃШŔŰĦŸƖƓŸƖċƣŔŰŊШŔŰƚƓĲĦƣŔŸŰШ

ƖĲĦŸƖĬƚШŉƖŸůШǯƻĲШŸƖШůŸƖĲШĦŸƨŰƣƖŔĲƚШƽŸƨũĬШƓƖŸƻŔĬĲШƻċũƨċĤũĲШŔŰƚŔŊőƣƚШŔŰƣŸШĦŸŰƣċůŔŰċƣŔŸŰШƓċƣƣĲƖŰƚШ

ċŰĬШőĲũƓШŔĬĲŰƣŔŉǃШŉƖĲƕƨĲŰƣũǃШŔŰƣĲƖĦĲƓƣĲĬШŸƖШőŔŊőрƖŔƚťШƽĲĲĬШƚƓĲĦŔĲƚШŔŰШƣőĲШŊũŸĤċũШƚĲĲĬШƣƖċĬĲЮ 

 

ƚШƓƖĲƻŔŸƨƚũǃШŰŸƣĲĬЯШŔŰƣĲƖŰċƣŔŸŰċũШƚƣƨĬŔĲƚШĲǂċůŔŰŔŰŊШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШċƖĲШƖċƖĲЯШũċƖŊĲũǃШ

ĤĲĦċƨƚĲШƖĲũĲƻċŰƣШĬċƣċШċƖĲШƣǃƓŔĦċũũǃШőĲũĬШĤǃШƖĲŊƨũċƣŸƖǃШċŊĲŰĦŔĲƚШŸƖШƚĲĲĬШĦŸůƓċŰŔĲƚШċŰĬШċƖĲШŰŸƣШ

ƓƨĤũŔĦũǃШċĦĦĲƚƚŔĤũĲЮШÑŸШőĲũƓШĦũŸƚĲШƖĲƚĲċƖĦőШŊċƓƚШŔŰШƣőŔƚШǯĲũĬЯШŔƣШƽŸƨũĬШĤĲШƻċũƨċĤũĲШƣŸШůċťĲШƚƨĦőШ

ĬċƣċШůŸƖĲШċĦĦĲƚƚŔĤũĲЯШŸůŔƣƣŔŰŊШƚĲŰƚŔƣŔƻĲШŔŰŉŸƖůċƣŔŸŰШƚƨĦőШċƚШŔŰĬŔƻŔĬƨċũШƚĲĲĬШĦŸůƓċŰǃШŰċůĲƚЮШ

EƚƣċĤũŔƚőŔŰŊШċШŰċƣŔŸŰċũШŸƖШůƨũƣŔрŰċƣŔŸŰċũШƚĲĲĬШũŸƣШċŰċũǃƣŔĦċũШƓƨƖŔƣǃШĬċƣċĤċƚĲШĦŸƨũĬШċũƚŸШƚƨƓƓŸƖƣШ

ŉƨƣƨƖĲШƽŸƖťЮШÑőŔƚШĦŸƨũĬШĤĲШůċŰċŊĲĬШĤǃШĲċĦőШĦŸƨŰƣƖǃќƚШfÉÑрċĦĦƖĲĬŔƣĲĬШƚĲĲĬШƣĲƚƣŔŰŊШũċĤŸƖċƣŸƖŔĲƚЯШ

ƨƚŔŰŊШĬŔŊŔƣŔƚĲĬШŔŰŉŸƖůċƣŔŸŰШŉƖŸůШƚĲĲĬШũŸƣШċŰċũǃƚŔƚШĦĲƖƣŔǯĦċƣĲƚШċũƖĲċĬǃШƓƖŸƻŔĬĲĬШƣŸШƚĲĲĬШĦŸůƓċŰŔĲƚЮ 

 

 



ΦΣ 
 

9őċƓƣĲƖШΣаШ]ĲŰĲƖċũШ9ŸŰĦũƨƚŔŸŰ 
 

ШÑőŔƚШƚƣƨĬǃШŔŰƻĲƚƣŔŊċƣĲĬШƣƖĲŰĬƚШŔŰШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШƣőĲШŊũŸĤċũШĦƖŸƓШƚĲĲĬШƣƖċĬĲШċŰĬШŉŸƨŰĬШ

ƣőċƣШŸƻĲƖċũũШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШƽĲƖĲШũŸƽЯШŰŸǂŔŸƨƚШƽĲĲĬƚШƽĲƖĲШƖĲƓŸƖƣĲĬШũĲƚƚШŉƖĲƕƨĲŰƣũǃШ

ƣőċŰШŰŸŰрŰŸǂŔŸƨƚШƚƓĲĦŔĲƚЯШċŰĬШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƽĲƖĲШƖċƖĲЮШ ũƣőŸƨŊőШċШƽŔĬĲШƖċŰŊĲШŸŉШĦŸŰƣċůŔŰċŰƣШ

ƚƓĲĦŔĲƚШƽĲƖĲШƖĲƓŸƖƣĲĬЯШůŸƚƣШċǭĲĦƣĲĬШŸŰũǃШċШƚůċũũШŰƨůĤĲƖШŸŉШĦƖŸƓШƚƓĲĦŔĲƚЮШÑőĲƚĲШǯŰĬŔŰŊƚШċƖĲШ

ĲŰĦŸƨƖċŊŔŰŊШċŰĬШƚƨŊŊĲƚƣШƣőċƣШĦƨƖƖĲŰƣШŔŰĬƨƚƣƖǃШƓƖċĦƣŔĦĲƚШċŰĬШƖĲŊƨũċƣŸƖǃШŉƖċůĲƽŸƖťƚШőċƻĲШĤĲĲŰШ

ĤƖŸċĬũǃШĲǭĲĦƣŔƻĲШŔŰШũŔůŔƣŔŰŊШƣőĲШƚƓƖĲċĬШŸŉШőŔŊőрƖŔƚťШƚƓĲĦŔĲƚШċŰĬШůċŔŰƣċŔŰŔŰŊШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰШ

ƚƣċŰĬċƖĬƚЮ 

 

cŸƽĲƻĲƖЯШƚĲƻĲƖċũШĦŸŰĦĲƖŰƚШĲůĲƖŊĲĬЮШ[ŸƖċŊĲШĦƖŸƓƚШőċĬШőŔŊőĲƖШĦŸŰƣċůŔŰċƣŔŸŰШƖċƣĲƚШƣőċŰШŸƣőĲƖШĦƖŸƓШ

ƣǃƓĲƚЯШƚƨŊŊĲƚƣŔŰŊШƣőċƣШċĬĬŔƣŔŸŰċũШĤŔŸƚĲĦƨƖŔƣǃШċƣƣĲŰƣŔŸŰШůċǃШĤĲШƽċƖƖċŰƣĲĬШŉŸƖШƣőĲƚĲШƚƓĲĦŔĲƚЮШÑőĲШ

ŰƨůĤĲƖШŸŉШƓŸƣĲŰƣŔċũũǃШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƚƓĲĦŔĲƚШůċǃШŔŰĦƖĲċƚĲЯШċŰĬШŰŸƻĲũШŸƖШƓŸƣĲŰƣŔċũũǃШŔŰƻċƚŔƻĲШ

ƚƓĲĦŔĲƚШƽŔƣőШőŔƚƣŸƖŔĲƚШŸŉШĲƚƣċĤũŔƚőůĲŰƣШŔŰШĦũŔůċƣŔĦċũũǃШƚŔůŔũċƖШƖĲŊŔŸŰƚШƽĲƖĲШĬĲƣĲĦƣĲĬЮШÑőĲƚĲШƣƖĲŰĬƚШ

ƓŸŔŰƣШƣŸШƖŔƚŔŰŊШƖŔƚťƚШƨŰĬĲƖШċĦĦĲũĲƖċƣŔŰŊШŊũŸĤċũŔƚċƣŔŸŰЯШĦőċŰŊŔŰŊШĦƖŸƓШĬĲůċŰĬƚЯШċŰĬШĦũŔůċƣĲрĬƖŔƻĲŰШ

ƖċŰŊĲШƚőŔŉƣƚЮШÅĲŊƨũċƣŸƖƚШċŰĬШƚĲĲĬШĦŸůƓċŰŔĲƚШƽŔũũШŰĲĲĬШƣŸШƖĲůċŔŰШƓƖŸċĦƣŔƻĲШŔŰШŔĬĲŰƣŔŉǃŔŰŊШĲůĲƖŊŔŰŊШ

ƣőƖĲċƣƚШċŰĬШůċŔŰƣċŔŰŔŰŊШĲǭĲĦƣŔƻĲШĤŔŸƚĲĦƨƖŔƣǃШƓƖċĦƣŔĦĲƚЯШƓċƖƣŔĦƨũċƖũǃШċƚШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШ

ĦŸŰƣŔŰƨĲƚШƣŸШĲǂƓċŰĬЮ 

 

éĲŊĲƣċĤũĲШƚĲĲĬШũŸƣƚШŔůƓŸƖƣĲĬШŔŰƣŸШ ĲƽШüĲċũċŰĬШċĦĦŸƨŰƣĲĬШŉŸƖШċũũШƖĲĦŸƖĬƚШŸŉШƕƨċƖċŰƣŔŰĲШƽĲĲĬШ

ĬĲƣĲĦƣŔŸŰƚЯШƽőŔĦőШƽċƚШƚƨƖƓƖŔƚŔŰŊШŊŔƻĲŰШƣőĲШőŔŊőШƻċũƨĲШŸŉШőǃĤƖŔĬШƻĲŊĲƣċĤũĲШƚĲĲĬШċŰĬШƣőĲШƚƣƖŔĦƣШ

ƚƣċŰĬċƖĬƚШƣǃƓŔĦċũũǃШċƓƓũŔĲĬШĬƨƖŔŰŊШƓƖŸĬƨĦƣŔŸŰЮШ ũƣőŸƨŊőШƣőĲШƚċůƓũĲШƚŔǍĲШŉŸƖШƕƨċƖċŰƣŔŰĲШƽĲĲĬƚШƽċƚШ

ƚůċũũЯШƣőĲƚĲШƖĲƚƨũƣƚШƚƨŊŊĲƚƣШƣőĲШŰĲĲĬШŉŸƖШŉƨƖƣőĲƖШŔŰƻĲƚƣŔŊċƣŔŸŰЮШÂƖĲƻŔŸƨƚШƚƣƨĬŔĲƚШőċƻĲШƓƖŔůċƖŔũǃШ

ŉŸĦƨƚĲĬШŸŰШċƖċĤũĲЯШƣƨƖŉЯШċŰĬШŉŸƖċŊĲШĦƖŸƓƚЯШƽőŔũĲШƻĲŊĲƣċĤũĲШƚƓĲĦŔĲƚШƖĲůċŔŰШƨŰĬĲƖƚƣƨĬŔĲĬШĬĲƚƓŔƣĲШ

ƣőĲŔƖШŔůƓŸƖƣċŰĦĲШŉŸƖШŉŸŸĬШƚĲĦƨƖŔƣǃШċŰĬШŔŰĦƖĲċƚŔŰŊШĦŸŰƚƨůĲƖШĬĲůċŰĬЮШ ШŉƨƣƨƖĲШƚƣƨĬǃШŉŸĦƨƚĲĬШ

ƚƓĲĦŔǯĦċũũǃШŸŰШƻĲŊĲƣċĤũĲШƚĲĲĬШũŸƣƚШŔƚШƖĲĦŸůůĲŰĬĲĬЮ 

 

ÑőŔƚШċŰċũǃƚŔƚШƖĲũŔĲĬШŸŰШƓƖĲƚĲŰĦĲтċĤƚĲŰĦĲШĬċƣċШċŰĬШũċƖŊĲШƖĲŉĲƖĲŰĦĲШĬċƣċƚĲƣƚЮШìőŔũĲШƣőŔƚШċƓƓƖŸċĦőШ

ŸǭĲƖĲĬШƻċũƨċĤũĲШŔŰƚŔŊőƣƚЯШċĦĦĲƚƚШƣŸШƕƨċŰƣŔƣċƣŔƻĲШĬċƣċШŸŰШƣőĲШŰƨůĤĲƖШŸŉШƽĲĲĬШƚĲĲĬƚШƓĲƖШ

ĦŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƽŸƨũĬШőċƻĲШċũũŸƽĲĬШƚƣƖŸŰŊĲƖШŔŰŉĲƖĲŰĦĲƚШċĤŸƨƣШƓƖŸƓċŊƨũĲШƓƖĲƚƚƨƖĲШċŰĬШ

ƚƨƓƓŸƖƣĲĬШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƓƖĲĬŔĦƣŔƻĲШůŸĬĲũƚШƣŸШƖĲĬƨĦĲШŔŰƚƓĲĦƣŔŸŰШĤƨƖĬĲŰƚЮШ§ĤƣċŔŰŔŰŊШƚƨĦőШ



ΦΤ 
 

ĬċƣċЯШőŸƽĲƻĲƖЯШƽŔũũШƖĲƕƨŔƖĲШŔůƓƖŸƻĲĬШƚőċƖŔŰŊШĤĲƣƽĲĲŰШŊŸƻĲƖŰůĲŰƣƚЯШƖĲŊƨũċƣŸƖƚЯШċŰĬШƚĲĲĬШ

ĦŸůƓċŰŔĲƚЮ 

 

ƚШŊũŸĤċũШĬĲůċŰĬШŉŸƖШƚĲĲĬШĦŸŰƣŔŰƨĲƚШƣŸШƖŔƚĲЯШƣőĲШƚĲĲĬрŉŸƖрƚŸƽŔŰŊШŔŰĬƨƚƣƖǃШƽŔũũШĤĲШƨŰĬĲƖШŔŰĦƖĲċƚŔŰŊШ

ƓƖĲƚƚƨƖĲШƣŸШƚĦċũĲШƨƓШŔŰƚƓĲĦƣŔŸŰƚШƽőŔũĲШůċŔŰƣċŔŰŔŰŊШőŔŊőШĤŔŸƚĲĦƨƖŔƣǃШƚƣċŰĬċƖĬƚЮШ~ċŰƨċũШƚĲĲĬШũŸƣШ

ŔŰƚƓĲĦƣŔŸŰƚШċũŸŰĲШċƖĲШƨŰũŔťĲũǃШƣŸШůĲĲƣШƣőŔƚШĬĲůċŰĬШƚƨƚƣċŔŰċĤũǃЮШ ƨƣŸůċƣĲĬШƣĲĦőŰŸũŸŊŔĲƚШůċǃШŸǭĲƖШ

ůŸƖĲШƖċƓŔĬШċŰĬШƓƖĲĦŔƚĲШċƓƓƖŸċĦőĲƚШċŰĬШƚőŸƨũĬШĤĲШŉƨƖƣőĲƖШĲǂƓũŸƖĲĬШƣŸШƚƨƓƓŸƖƣШŉƨƣƨƖĲШĦċƓċĦŔƣǃЮ 

 

9ŸŰƣŔŰƨĲĬШůŸŰŔƣŸƖŔŰŊШŸŉШƚĲĲĬШũŸƣƚШƖĲůċŔŰƚШƻŔƣċũШŉŸƖШƚċŉĲŊƨċƖĬŔŰŊШĤŔŸƚĲĦƨƖŔƣǃЯШƚƨƓƓŸƖƣĲĬШĤǃШċĬċƓƣŔƻĲШ

ƖĲŊƨũċƣŸƖǃШŉƖċůĲƽŸƖťƚШƣőċƣШċĬĬƖĲƚƚШĲůĲƖŊŔŰŊШƖŔƚťƚШƽŔƣőŸƨƣШőŔŰĬĲƖŔŰŊШŔŰƣĲƖŰċƣŔŸŰċũШƣƖċĬĲЮШÑőĲƚĲШ

ĦŸůƓũĲǂШĦőċũũĲŰŊĲƚШĦċũũШŉŸƖШĲƻŔĬĲŰĦĲрĤċƚĲĬШƚŸũƨƣŔŸŰƚШƣőċƣШĤċũċŰĦĲШƣƖċĬĲШĲǭŔĦŔĲŰĦǃШƽŔƣőШƣőĲШ

ƓƖŸƣĲĦƣŔŸŰШŸŉШċŊƖŔĦƨũƣƨƖċũШċŰĬШŰċƣƨƖċũШĲĦŸƚǃƚƣĲůƚЮ 

 
 

ÅĲŉĲƖĲŰĦĲƚ 
 
[9ЮШыΞΜΝΦьЮШ9ċŰċĬŔċŰЮƚĲĲĬЮƚĲĦƣŸƖЮƓƖŸǯũĲЮШ ŊƖŔĦƨũƣƨƖĲШċŰĬШ ŊƖŔр[ŸŸĬШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооċŊƖŔĦƨũƣƨƖĲЮĦċŰċĬċЮĦċоĲŰоƚĲĦƣŸƖоĦƖŸƓƚоĦċŰċĬŔċŰрƚĲĲĬрƚĲĦƣŸƖрƓƖŸǯũĲ 

ũĬĲƖůċŰЯШÉЮШ9ЮЯШEũŔċƚЯШÉЮШ]ЮЯШѼШcƨũƣŔŰŊЯШ ЮШ]ЮШыΞΜΝΝьЮШ§ĦĦƨƖƖĲŰĦĲШċŰĬШƣƖĲŰĬƚШŸŉШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚШŔŰШ
ǯŰĲШŉĲƚĦƨĲШƚĲĲĬШũŸƣƚШŔŰШ§ƖĲŊŸŰЮШÉĲĲĬЮÑĲĦőŰŸũŸŊǃЯЮΦΦЯШΤрΞΝЮШ
őƣƣƓƚаооĦƖŸƓċŰĬƚŸŔũЮŸƖĲŊŸŰƚƣċƣĲЮĲĬƨоƚŔƣĲƚоċŊƚĦŔĬΤоǯũĲƚоĦƖŸƓр
ƚŸŔũо ũĬĲƖůċŰхŸĦĦƨƖĲŰĦĲхƽĲĲĬхƚĲĲĬхĦŸŰƣċůŔŰċŰƣƚЮƓĬŉШ 

ũũĲŰЯШcЮШÂЮШыΝΦΡΡьЮШìĲĲĬШĦŸŰƣƖŸũШŔŰШŊƖċƚƚũċŰĬШŔŰШÖŰŔƣĲĬШuŔŰŊĬŸůЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ ĲƽЮüĲċũċŰĬЮìĲĲĬЮ
9ŸŰƣƖŸũЮ9ŸŰŉĲƖĲŰĦĲЯЮΫЯШΝΟΜрΝΠΝЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΜΥΠΟоŰǍƓƓЮΝΦΡΡЮΥШ 

ƓƓũĲĤǃЯШ ЮШÂЮШыΞΜΜΡьЮШ ШőŔƚƣŸƖǃШŸŉШƽĲĲĬШĦŸŰƣƖŸũШŔŰШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚШċŰĬШ9ċŰċĬċуċШƚĲƕƨĲũЮШìĲĲĬЮÉĦŔĲŰĦĲЯЮ
ΨΦыΣьЯШΤΣΞрΤΣΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΣΝΠоìÉрΜΠрΞΝΜЮΝШ 

ƖĲċũЯШ[ЮШsЮЯШÑŸƨǍċЯШsЮЯШ~ċĦxĲŸĬЯШ ЮЯШ?ĲőŰĲŰрÉĦőůƨƣǍЯШuЮЯШÂĲƖƖŔŰŊƚЯШ9ЮЯШÂċũůŔĲƖŔЯШ~ЮШ]ЮЯШѼШÉƓĲŰĦĲЯШ ЮШsЮШыΞΜΜΥьЮШ
fŰƣĲŊƖċƣŔŰŊШĬƖŔƻĲƖƚШŔŰǰƨĲŰĦŔŰŊШƣőĲШĬĲƣĲĦƣŔŸŰШŸŉШƓũċŰƣШƓĲƚƣƚШĦċƖƖŔĲĬШŔŰШƣőĲШŔŰƣĲƖŰċƣŔŸŰċũШĦƨƣШǰŸƽĲƖШ
ƣƖċĬĲЮШsŸƨƖŰċũЮŸŉЮEŰƻŔƖŸŰůĲŰƣċũЮ~ċŰċŊĲůĲŰƣЯЮΫάыΠьЯШΟΜΜрΟΜΤЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮŢĲŰƻůċŰЮΞΜΜΤЮΜΣЮΜΝΤШ 

7ċŔŰĲƖЯШÅЮШыΝΦΠΞьЮШÉĲĲĬШƚĲŊůĲŰƣŔŰŊШĬĲƻŔĦĲƚЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ ůĲƖŔĦċŰЮÉŸĦŔĲƣǃЮŸŉЮÉƨŊċƖЮ7ĲĲƣЮ
ÑĲĦőŰŸũŸŊŔƚƣƚЯЮΦЯШΞΝΣрΞΝΦЮШőƣƣƓƚаооċƚƚĤƣЮŸƖŊоƽƓр
ĦŸŰƣĲŰƣоƨƓũŸċĬƚоΞΜΞΟоΜΦо ÉÉ7ÑéŸũΟƓΞΝΣƣŸΞΝΦÉĲĲĬÉĲŊůĲŰƣŔŰŊ?ĲƻŔĦĲƚЮƓĬŉШ 

7ĲĦťŔĲЯШcЮШsЮШыΞΜΝΥьЮШcĲƖĤŔĦŔĬĲЮƖĲƚŔƚƣċŰĦĲЮŔŰЮ9ċŰċĬċжЮ7ŔŊŊĲƚƣЮƣőƖĲċƣƚеЮĤĲƚƣЮůċŰċŊĲůĲŰƣеЮċŰĬЮũĲƚƚŸŰƚЮũĲċƖŰƣдШ
ΞΝƚƣШ ƨƚƣƖċũċƚŔċŰШìĲĲĬƚШ9ŸŰŉĲƖĲŰĦĲЯШÉǃĬŰĲǃЯШ ĲƽШÉŸƨƣőШìċũĲƚЯШ ƨƚƣƖċũŔċЯШШőƣƣƓƚаооĦċƽƚЮŸƖŊЮŰǍоŸũĬр
ƚŔƣĲоċƽĦоΞΜΝΥоċƽĦΞΜΝΥΝΜΜΝΝЮƓĬŉ 

7ĲĦťŔĲЯШcЮШsЮШыΞΜΞΠьЮШÉƣċƣĲЮŸŉЮƽĲĲĬЮƖĲƚŔƚƣċŰĦĲЮŔŰЮìĲƚƣĲƖŰЮ9ċŰċĬċЮċŰĬЮŉƨƣƨƖĲЮŸƨƣũŸŸťЮШÉċƚťċƣĦőĲƽċŰШìőĲċƣШ
?ĲƻĲũŸƓůĲŰƣШ9ŸůůŔƚƚŔŸŰЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооƚċƚťƽőĲċƣЮĦċоƚƣċƣĲрŸŉрƽĲĲĬрƖĲƚŔƚƣċŰĦĲрŔŰр
ƽĲƚƣĲƖŰрĦċŰċĬċрċŰĬрŉƨƣƨƖĲрŸƨƣũŸŸťо 

7ĲĦťŔĲЯШcЮШsЮЯШ ƚőƽŸƖƣőЯШ~ЮШ7ЮЯШѼШ[ũŸƽĲƖЯШuЮШ9ЮШыΞΜΝΦьЮШcĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШůċŰċŊĲůĲŰƣаШÅĲĦĲŰƣШ
ĬĲƻĲũŸƓůĲŰƣƚШċŰĬШƣƖĲŰĬƚЮШÂũċŰƣƚЯЮΫыΣьЯШΝΣΝЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоƓũċŰƣƚΥΜΣΜΝΣΝШ 

7ũċĦťƚőċƽЯШÅЮШEЮЯШ7ƖċŰĬƣЯШÉЮШ ЮЯШsŸőŰƚŸŰЯШEЮШ ЮЯШcċƖťĲƖЯШuЮШ ЮЯШ§ѣ?ŸŰŸƻċŰЯШsЮШÑЮЯШÑƨƖťŔŰŊƣŸŰЯШuЮЯШѼШuƨƣĦőĲƖЯШÅЮШ
ыΞΜΝΝьЮШìőŔĦőШĦƖŸƓШŔŰƓƨƣƚШőċƻĲШƣőĲШŊƖĲċƣĲƚƣШŔůƓċĦƣШŸŰШĦċŰŸũċШǃŔĲũĬеШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮΤΦƣőЮ
fŰƣĲƖŰċƣŔŸŰċũЮÅċƓĲƚĲĲĬЮ9ŸŰŊƖĲƚƚЯШΟΥΦрΟΦΞЮШ
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ΦΥ 
 

őƣƣƓƚаооƽƽƽЮŊĦŔƖĦЮŸƖŊоǯũĲċĬůŔŰоĬŸĦƨůĲŰƣƚоÂƖŸĦĲĲĬŔŰŊƚоfÅ9ÂƖċŊƨĲΞΜΝΝƻŸũΝоĦƖŸƓӖΞΜůċŰċŊĲůĲŰƣ
оΟΦΝрΟΦΠЮƓĬŉШ 

7ũċĦťƚőċƽЯШÅЮШEЮЯШ§ќ?ŸŰŸƻċŰЯШsЮШÑЮЯШcċƖťĲƖЯШuЮШ ЮЯШѼШxŔЯШñЮШыΞΜΜΞьЮШ7ĲǃŸŰĬШőĲƖĤŔĦŔĬĲƚаШŰĲƽШċƓƓƖŸċĦőĲƚШƣŸШ
ůċŰċŊŔŰŊШƽĲĲĬƚЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮfŰƣĲƖŰċƣŔŸŰċũЮ9ŸŰŉĲƖĲŰĦĲЮŸŰЮEŰƻŔƖŸŰůĲŰƣċũũǃЮÉƨƚƣċŔŰċĤũĲЮ
ŊƖŔĦƨũƣƨƖĲЮŉŸƖЮ?ƖǃЮ ƖĲċƚЯШΟΜΡрΟΝΞЮШ

őƣƣƓƚаооĦŔƣĲƚĲĲƖǂЮŔƚƣЮƓƚƨЮĲĬƨоĬŸĦƨůĲŰƣеƖĲƓŔĬӀƖĲƓΝѼƣǃƓĲӀƓĬŉѼĬŸŔӀΜΥĤΠΦΤΡċΣċΝΥĬΥŉΣĬΥΟΜĬΠΜΠΦΟŉ
ΜΡΞċŉΞŉΟĤΝΠΜΥмаӈаƣĲǂƣӀÅĲƚĲċƖĦőӖΞΜőċƚӖΞΜƚőŸƽŰӖΞΜƣőċƣӖΞΜƨƚĲЯƣċƖӖΞ?ӖΞΜŊĲƣĲĬӖΞΜƨƚĲӖΞΜ
ŸŉӖΞΜőĲƖĤŔĦŔĬĲƚЮШ 

7ŸĦťƚƣƖƨĦťЯШ ЮШыΞΜΞΡьЮШ7ŔŸƚĲĦƨƖŔƣǃШ ĬƻŔƚĲƖШŉŸƖШÂũċŰƣШfůƓŸƖƣƚШы ĲƽШüĲċũċŰĬШ~ŔŰŔƚƣƖǃШŸŉШÂƖŔůċƖǃШfŰĬƨƚƣƖŔĲƚьЮШ
EůċŔũШĦŸƖƖĲƚƓŸŰĬċŰĦĲШŸŰШΞрΡрΞΜΞΡШƽŔƣőШsЮ~ЮШÅƨĤĲŰƚƣĲŔŰЮ 

7ƖĲŔƣƽŔĲƚĲƖЯШfЮЯШ7ƖŸƽŰƚĲǃЯШÂЮШsЮЯШ ĲũƚŸŰЯШìЮШ ЮЯШÉůŔƚƚĲŰЯШÅЮЯШѼШìŔũƣŸŰЯШ ЮШ?ЮШыΞΜΝΜрΞΜΞΞьЮШ[ũŸƖċЮŸŉЮ ĲƽЮüĲċũċŰĬЮ
§ŰũŔŰĲЮшЮÑċǂŸŰЮÂƖŸǯũĲƚЮШШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓаооƽƽƽЮŰǍǰŸƖċЮŔŰŉŸ 

7ƖŸƽŰЯШuЮШÅЮЯШxŔũũЯШ]ЮЯШ~Ħ9ċƖƣŔŰЯШsЮЯШsċƖůċŰЯШ?ЮЯШ~Ħ9ũŸǃЯШ7ЮЯШcċůƓƣŸŰЯШsЮШ]ЮЯШÅŸũƚƣŸŰЯШ~ЮШÂЮЯШÉƣĲƽċƖƣЯШ ЮШéЮЯШѼШ
ìőŔƣĲЯШsЮШыΝΦΦΥьЮШÅǃĲŊƖċƚƚШƚĲĲĬШĦƖŸƓƚЮШ ĲƽЮüĲċũċŰĬЮ]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰжЮÅĲƚĲċƖĦőЮċŰĬЮÂƖċĦƣŔĦĲЮ
ÉĲƖŔĲƚЯЮΨЯШΠΜрΠΣЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΡΥΠоƖƓƚЮΡЮΝΦΦΥЮΟΟΟΦШ 

7ƖŸƽŰЯШÂЮШыΞΜΝΣьЮШ9ċŰƣĲƖĤƨƖǃЮĬĲƣċŔũĲĬЮŔƖƖŔŊċƣĲĬЮċƖĲċЮůċƓƓŔŰŊЮёƖĲƓŸƖƣЮŰŸЮ9ΤΩΣΤΣђЮШ ƕƨċũŔŰĦШÅĲƚĲċƖĦőШxŔůŔƣĲĬЯШ
9őƖŔƚƣĦőƨƖĦőЯШ ĲƽШüĲċũċŰĬЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооĲŰƻŔƖŸŰůĲŰƣЮŊŸƻƣЮŰǍоċƚƚĲƣƚоÂƨĤũŔĦċƣŔŸŰƚоŰċƣŔŸŰċũрŔƖƖŔŊċƣĲĬрũċŰĬрƚƓċĦŔċũрĬċƣċƚĲƣЮƓĬŉ 

7ƖƨŰőċƖŸЯШ9ЮШ]ЮЯШ]ċƚƣЯШÅЮЯШuƨůċƖЯШéЮЯШ~ċũũŸƖǃрÉůŔƣőЯШ9ЮШ ЮЯШÑŔĬĲůċŰŰЯШ7ЮШ?ЮЯШѼШ7ĲĦťŔĲЯШcЮШsЮШыΞΜΞΞьЮШìĲƚƣĲƖŰШ
ÖŰŔƣĲĬШÉƣċƣĲƚШċŰĬШ9ċŰċĬċШƓĲƖƚƓĲĦƣŔƻĲаШċƖĲШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШĦƖŸƓƚШƣőĲШƚŸũƨƣŔŸŰШƣŸШőĲƖĤŔĦŔĬĲр
ƖĲƚŔƚƣċŰƣШƽĲĲĬƚеШìĲĲĬЮÉĦŔĲŰĦĲЯЮΪΣыΟьЯШΞΤΞрΞΥΣЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΤоƽƚĦЮΞΜΞΞЮΣШ 

7ƨĬĬĲŰőċŊĲŰЯШ9ЮШEЮЯШcċĦťĲũũЯШ?ЮЯШcĲŰĬĲƖƚŸŰЯШcЮШéЮЯШѼШìǃŰŰĲȤsŸŰĲƚЯШ7ЮШыΞΜΞΞьЮШ[ċĦƣŸƖƚШŔůƓċĦƣŔŰŊШƣőĲШ
ĬĲƣĲĦƣŔŸŰШŸŉШƽĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċŰƣƚШŔŰШƚĲĲĬШũŸƣƚЮШÂĲƚƣЮ~ċŰċŊĲůĲŰƣЮÉĦŔĲŰĦĲЯЮΪάыΞьЯШΥΥΝрΥΦΜЮШ 

7ƨĬĬĲŰőċŊĲŰЯШ9ЮШEЮЯШsċůĲƚЯШÑЮШuЮЯШ ŊŸƽЯШüЮЯШcċĦťĲũũЯШ?ЮЯШÅŸũƚƣŸŰЯШ~ЮШÂЮЯШ9őǃŰŸƽĲƣőЯШÅЮШsЮЯШ]ƨŰŰċƖƚƚŸŰЯШ~ЮЯШxŔЯШ
[ЮЯШcċƖƖŔŰŊƣŸŰЯШuЮШ9ЮЯШѼШ]őċŰŔǍċĬĲőЯШcЮШыΞΜΞΝьЮШÅĲƚŔƚƣċŰĦĲШƣŸШƓŸƚƣрĲůĲƖŊĲŰƣШőĲƖĤŔĦŔĬĲƚШŔƚШĤĲĦŸůŔŰŊШ
ĦŸůůŸŰШŉŸƖШŊƖċƚƚШƽĲĲĬƚШŸŰШ ĲƽШüĲċũċŰĬШƽőĲċƣШċŰĬШĤċƖũĲǃШŉċƖůƚЮШÂx§ÉЮ§ŰĲЮΤΩыΝΜьЯШΝрΝΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΟΤΝоŢŸƨƖŰċũЮƓŸŰĲЮΜΞΡΥΣΥΡШ 

7ƨĬĬĲŰőċŊĲŰЯШ9ЮШEЮЯШÅƨĤĲŰƚƣĲŔŰЯШsЮШ~ЮЯШcċůƓƣŸŰЯШsЮШ]ЮЯШѼШÅŸũƚƣŸŰЯШ~ЮШÂЮШыΞΜΞΝьЮШÑőĲШƓőǃƣŸƚċŰŔƣċƖǃШƖŔƚťƚШƓŸƚĲĬШ
ĤǃШƚĲĲĬƚШŉŸƖШƚŸƽŔŰŊШƣƖċĬĲШŰĲƣƽŸƖťƚЮШÂx§ÉЮ§ŰĲЯЮΤΩыΝΝьЯШΝрΞΟЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΟΤΝоŢŸƨƖŰċũЮƓŸŰĲЮΜΞΡΦΦΝΞШ 

9ċĬĬĲũЯШsЮШxЮЯШüőċŰŊЯШcЮЯШѼШìŔƚĲЯШuЮШыΞΜΜΠьЮШÅĲƚƓŸŰƚĲƚШŸŉШċũŉċũŉċЯШƖĲĬШĦũŸƻĲƖЯШċŰĬШƽőŔƣĲШĦũŸƻĲƖШƣŸШƚŸŔũШƓcШċŰĬШ
ũŔůĲШƣƖĲċƣůĲŰƣƚЮШ[ŸƖċŊĲЮ҂Ю]ƖċǍŔŰŊũċŰĬƚЯЮΥыΝьЯШΝрΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΦΠо[]рΞΜΜΠрΝΜΞΥрΜΝрÅÉШ 

9ċũĬƽĲũũЯШ7ЮЯШѼШ~ŸőũĲƖЯШ9ЮШxЮШыΞΜΜΝьЮШÉƣċũĲШƚĲĲĬĤĲĬШƓƖċĦƣŔĦĲƚШŉŸƖШƻĲŊĲƣċĤũĲШƓƖŸĬƨĦƣŔŸŰЮШcŸƖƣÉĦŔĲŰĦĲЯЮΦΩыΠьЯШ
ΤΜΟрΤΜΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΝΞΤΟоc§ÅÑÉ9fЮΟΣЮΠЮΤΜΟШ 

9ċƖċĬƨƚЯШsЮШÅЮЯШcċǃЯШÅЮШsЮШ~ЮЯШѼШìŸŸĬǯĲũĬЯШ?ЮШÅЮШыΝΦΦΡьЮШÑőĲШƓŸƚŔƣŔŸŰŔŰŊШŸŉШƽőŔƣĲШĦũŸƻĲƖШĦƨũƣŔƻċƖƚШŔŰШ ĲƽШ
üĲċũċŰĬЮШ ĲƽЮüĲċũċŰĬЮ]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰжЮÅĲƚĲċƖĦőЮċŰĬЮÂƖċĦƣŔĦĲЮÉĲƖŔĲƚЯЮΩЯШΠΡрΠΦЮШ
őƣƣƓƚаооƽƽƽЮċŊƖŸŰŸůǃƚŸĦŔĲƣǃЮŸƖŊЮŰǍоǯũĲƚоÉÂΝΝхΝΜЮхÂŸƚŔƣŔŸŰŔŰŊхƽőŔƣĲхĦũŸƻĲƖхĦƻƚхŔŰх üЮƓĬŉШ 

9ċƖĬŔŰċЯШsЮЯШÅĲŊŰŔĲƖЯШEЮЯШѼШcċƖƖŔƚŸŰЯШuЮШыΝΦΦΝьЮШxŸŰŊрƣĲƖůШƣŔũũċŊĲШĲǭĲĦƣƚШŸŰШƚĲĲĬШĤċŰťƚШŔŰШƣőƖĲĲШ§őŔŸШƚŸŔũƚЮШ
ìĲĲĬЮÉĦŔĲŰĦĲЯЮΦάыΞьЯШΝΥΣрΝΦΠЮШőƣƣƓƚаооƽƽƽЮŢƚƣŸƖЮŸƖŊоƚƣċĤũĲоΠΜΠΠΦΝΠШ 

9[f ЮШыΝΦΦΜьЮШÂũċŰƣЮÂƖŸƣĲĦƣŔŸŰЮ ĦƣЮёÉд9дЮΤάάΣеЮĦдЮΥΥђЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ
9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооũċƽƚрũŸŔƚЮŢƨƚƣŔĦĲЮŊĦЮĦċоĲŰŊоċĦƣƚоƓрΝΠЮΥо 

9[f ЮШыΞΜΜΦьЮШìĲĲĬЮÉĲĲĬƚЮ§ƖĬĲƖЮÅĲƻŔĲƽЮцЮÂƖŸƓŸƚċũЮŉŸƖЮ9őċŰŊĲЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ
]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоƚĲĲĬƚоƽĲĲĬр
ƚĲĲĬƚрŸƖĬĲƖоƓƖŸƓŸƚċũрĦőċŰŊĲмƚΠĦΟ 

9[f ЮШыΞΜΝΝьЮШìĲĲĬЮÉĲĲĬƚЮ§ƖĬĲƖЮÅĲƻŔĲƽЮцЮÉĲĦŸŰĬċƖǃЮ9ŸŰƚƨũƣċƣŔŸŰЮ?ŸĦƨůĲŰƣЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ
ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣр

őĲċũƣőоƚĲĲĬƚоƽĲĲĬрƚĲĲĬƚрŸƖĬĲƖоƚĲĦŸŰĬċƖǃрĦŸŰƚƨũƣċƣŔŸŰрĬŸĦƨůĲŰƣ 
9[f ЮШыΞΜΝΡьЮШxŔƚƣЮŸŉЮŊƖċŔŰƚЮċŰĬЮǯĲũĬЮĦƖŸƓƚЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШ

ÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоŊƖċŔŰƚрċŰĬрǯĲũĬрĦƖŸƓƚоũŔƚƣрŊƖċŔŰƚрċŰĬр
ǯĲũĬрĦƖŸƓƚ 

9[f ЮШыΞΜΝΣċьЮШÂũċŰƣЮƓƖŸƣĲĦƣŔŸŰЮƓŸũŔĦǃЮĬŔƖĲĦƣŔƻĲƚЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШ
ÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоŔŰƻċƚŔƻĲрƚƓĲĦŔĲƚоĬŔƖĲĦƣŔƻĲƚ 

https://www.gcirc.org/fileadmin/documents/Proceedings/IRCPrague2011vol1/crop%20management/391-394.pdf
https://www.gcirc.org/fileadmin/documents/Proceedings/IRCPrague2011vol1/crop%20management/391-394.pdf
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=08b4975a6a18d8f6d830d40493f052af2f3b1408#:~:text=Research%20has%20shown%20that%20use,tar%2D%20geted%20use%20of%20herbicides
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=08b4975a6a18d8f6d830d40493f052af2f3b1408#:~:text=Research%20has%20shown%20that%20use,tar%2D%20geted%20use%20of%20herbicides
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=08b4975a6a18d8f6d830d40493f052af2f3b1408#:~:text=Research%20has%20shown%20that%20use,tar%2D%20geted%20use%20of%20herbicides
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9[f ЮШыΞΜΝΣĤьЮШìĲĲĬЮÉĲĲĬƚЮ§ƖĬĲƖеЮΥΣΤΩЮёÉ§ÅфΥΣΤΩцάΦђЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ
9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооĦċŰċĬċŊċǍĲƣƣĲЮŊĦЮĦċоƖƓрƓƖоƓΞоΞΜΝΣоΞΜΝΣрΜΡрΝΥоőƣůũоƚŸƖрĬŸƖƚΦΟр
ĲŰŊЮőƣůũ 

9[f ЮШыΞΜΝΤċьЮШÅ~?цΤΩцΣΥжЮÂĲƚƣЮÅŔƚťЮ~ċŰċŊĲůĲŰƣЮ?ŸĦƨůĲŰƣЮŉŸƖЮ ƖƨŰĬŸЮĬŸŰċǂЮёŊŔċŰƣЮƖĲĲĬђЮŔŰЮ9ċŰċĬċЮШ
9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоŔŰƻċƚŔƻĲрƚƓĲĦŔĲƚоĬŔƖĲĦƣŔƻĲƚоƓĲƚƣрƖŔƚťр
ůċŰċŊĲůĲŰƣоƖůĬрΝΣрΜΞ 

9[f ЮШыΞΜΝΤĤьЮШìĲĲĬЮÉĲĲĬжЮ7ƖŸůƨƚЮƣĲĦƣŸƖƨůЮё?ŸƽŰǃЮĤƖŸůĲђЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ
]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоƚĲĲĬƚоƚĲĲĬр
ƣĲƚƣŔŰŊрċŰĬрŊƖċĬŔŰŊоƚĲĲĬƚрŔĬĲŰƣŔǯĦċƣŔŸŰоĤƖŸůƨƚрƣĲĦƣŸƖƨů 

9[f ЮШыΞΜΝΦьЮШ?цΤΥцΣΤжЮÂőǃƣŸƚċŰŔƣċƖǃЮÅĲƕƨŔƖĲůĲŰƣƚЮƣŸЮÂƖĲƻĲŰƣЮƣőĲЮfŰƣƖŸĬƨĦƣŔŸŰЮŸŉЮÂũċŰƣƚЮÅĲŊƨũċƣĲĬЮċƚЮÂĲƚƣƚЮŔŰЮ
9ċŰċĬċЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоŔŰƻċƚŔƻĲрƚƓĲĦŔĲƚоĬŔƖĲĦƣŔƻĲƚоĬċƣĲрŸƖŔŊŔŰċũũǃрŔƚƚƨĲĬоΝΞр
ΜΝ 

9[f ЮШыΞΜΞΞьЮШ79ƚЮŸŉЮƚĲĲĬЮŔůƓŸƖƣċƣŔŸŰЮŔŰƣŸЮ9ċŰċĬċЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ
9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоƚĲĲĬƚоƚĲĲĬрŔůƓŸƖƣƚоċĤĦƚр
ƚĲĲĬрŔůƓŸƖƣċƣŔŸŰ 

9[f ЮШыΞΜΞΠċьЮШ9ċŰċĬŔċŰЮůĲƣőŸĬƚЮċŰĬЮƓƖŸĦĲĬƨƖĲƚЮŉŸƖЮƣĲƚƣŔŰŊЮƚĲĲĬЮё~҂ÂђЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ
]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооĦƚŔрŔĦƚЮĦŸůоůƓ 

9[f ЮШыΞΜΞΠĤьЮШÂĲƚƣЮƖŔƚťЮůċŰċŊĲůĲŰƣЮĬŸĦƨůĲŰƣƚЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ
9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоŔŰƻċƚŔƻĲр
ƚƓĲĦŔĲƚоĬŔƖĲĦƣŔƻĲƚоƓĲƚƣрƖŔƚťрůċŰċŊĲůĲŰƣ 

9[f ЮШыΞΜΞΡċьЮШÉĲĲĬƚЮÅĲŊƨũċƣŔŸŰƚЮё9дÅд9деЮĦдЮΤΧΣΣђеЮÉĦőĲĬƨũĲЮfЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ
]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооũċƽƚр
ũŸŔƚЮŢƨƚƣŔĦĲЮŊĦЮĦċоĲŰŊоƖĲŊƨũċƣŔŸŰƚо9ЮÅЮ9ЮЯхĦЮхΝΠΜΜоƓċŊĲрΝΠЮőƣůũмőрΡΝΝΦΜΡ 

9[f ЮШыΞΜΞΡĤьЮШìĲĲĬЮƖŔƚťЮċŰċũǃƚŔƚЮĬŸĦƨůĲŰƣƚЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ9ċŰċĬċЮШ
ÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŔŰƚƓĲĦƣŔŸŰЮĦċŰċĬċЮĦċоĲŰоƓũċŰƣрőĲċũƣőоŔŰƻċƚŔƻĲрƚƓĲĦŔĲƚоŔŰƻċƚŔƻĲр
ƓũċŰƣƚоƽĲĲĬрƖŔƚťрċŰċũǃƚŔƚрĬŸĦƨůĲŰƣƚ 

9[f ЯШѼШ~Ħ9ũċǃЮШыΞΜΜΥьЮШfŰƻċƚŔƻĲЮ ũŔĲŰЮÂũċŰƣƚЮŔŰЮ9ċŰċĬċЮШ9ċŰċĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ
9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооƓƨĤũŔĦċƣŔŸŰƚЮŊĦЮĦċоĦŸũũĲĦƣŔŸŰƚоĦŸũũĲĦƣŔŸŰхΞΜΜΥоŔŰƚƓĲĦƣŔŸŰо ΝΜΠрΤΠр
ΞΜΜΥEЮƓĬŉ 

9ŸĦťċǃŰĲЯШ ЮШcЮШыΝΦΝΞċьЮШÂĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬЮШÑőĲЮsŸƨƖŰċũЮŸŉЮƣőĲЮ?ĲƓċƖƣůĲŰƣЮŸŉЮ ŊƖŔĦƨũƣƨƖĲЯЮΨЯШΞΠΞрΞΠΡЮШ 
9ŸĦťċǃŰĲЯШ ЮШcЮШыΝΦΝΞĤьЮШÉĲĲĬрƣĲƚƣŔŰŊЮШÑőĲЮsŸƨƖŰċũЮŸŉЮƣőĲЮ?ĲƓċƖƣůĲŰƣЮŸŉЮ ŊƖŔĦƨũƣƨƖĲЯЮΨыΡьЯШΠΤΥрΠΥΟЮШ 
9ŸĦťċǃŰĲЯШ ЮШcЮШыΝΦΝΞĦьЮШìőŔƣĲШĦũŸƻĲƖШƚĲĲĬЮШÑőĲЮsŸƨƖŰċũЮŸŉЮƣőĲЮ?ĲƓċƖƣůĲŰƣЮŸŉЮ ŊƖŔĦƨũƣƨƖĲЯЮΨЯШΝΟΠрΝΟΤЮШ 
9ŸƚƚƨЯШÑЮШ ЮЯШxŸǍċŰŸЯШéЮЯШÉƣƨƓƓǃЯШìЮЯШѼШ7ƖƨŰĬƨЯШ]ЮШыΞΜΞΜьЮШÉĲĲĬШĦŸŰƣċůŔŰċŰƣƚаШ ŰШŸƻĲƖũŸŸťĲĬШƓċƣőƽċǃШŉŸƖШƣőĲШ

ŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШŰŸŰрŰċƣŔƻĲШƓũċŰƣƚШŔŰШÉċƖĬŔŰŔċШыfƣċũǃьЮШÂũċŰƣЮ7ŔŸƚǃƚƣĲůƚЯЮΤΨΧыΣьЯШΥΠΟрΥΡΜЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΥΜоΝΝΞΣΟΡΜΠЮΞΜΝΦЮΝΤΜΝΝΞΟШ 

9ŸƚƣŰĲƖЯШcЮШxЮШыΝΦΣΡьЮШ9ƖŔƣĲƖŔċШŉŸƖШůĲċƚƨƖĲƚШŸŉШċƚƚŸĦŔċƣŔŸŰЮШůĲƖŔĦċŰЮÉŸĦŔŸũŸŊŔĦċũЮÅĲƻŔĲƽЯШΟΠΝрΟΡΟЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΟΜΤоΞΜΦΜΤΝΡШ 

9ŸƨƚŔŰƚЯШÉЮШыΞΜΞΞьЮШÉĲĲĬШѼШÂũċŰƣШcĲċũƣőШxċĤŸƖċƣŸƖǃШ~ċŰċŊĲƖШы ƚƨƖĲÄƨċũŔƣǃШxŔůŔƣĲĬьЮШEůċŔũШĦŸƖƖĲƚƓŸŰĬċŰĦĲШ
ŸŰШΞΞоΜΠоΞΜΞΞШƽŔƣőШsЮ~ЮШÅƨĤĲŰƚƣĲŔŰЮ 

9ƨƣőĤĲƖƣЯШuЮШxЮШыΞΜΝΟьЮШ7ŸƖĬĲƖШƚĲĦƨƖŔƣǃаШÉƓŸƣũŔŊőƣШŸŰШƽĲĲĬƚШя ƖƣŔĦũĲѐЮШÂũċŰƣЮÂƖŸƣĲĦƣŔŸŰЮÄƨċƖƣĲƖũǃЯЮΥΫыΟьЯШΣΣрΣΤЮШ
őƣƣƓаооĲǍƓƖŸǂǃЮũŔŰĦŸũŰЮċĦЮŰǍоũŸŊŔŰеƨƖũӀőƣƣƓƚаооƚĲċƖĦőЮĲĤƚĦŸőŸƚƣЮĦŸůоũŸŊŔŰЮċƚƓǂеĬŔƖĲĦƣӀƣƖƨĲѼĬĤӀċŰ
őѼ  ӀΝΜΟΠΜΝΣΜΝѼƚŔƣĲӀĲőŸƚƣрũŔƻĲШ 

?ċƚƣŊőĲŔĤЯШ[ЮЯШѼШÂŸŸũĲЯШ ЮШыΞΜΝΜьЮШÉĲĲĬШĤŔŸũŸŊǃШŸŉШĤƖŸůĲШŊƖċƚƚШƽĲĲĬƚШы7ƖŸůƨƚЮĬŔċŰĬƖƨƚШċŰĬШ7дЮőŸƖĬĲċĦĲƨƚьШ
ċŰĬШĲǭĲĦƣƚШŸŉШũċŰĬШůċŰċŊĲůĲŰƣЮШ ĲƽЮüĲċũċŰĬЮÂũċŰƣЮÂƖŸƣĲĦƣŔŸŰЯЮΩΦЯШΤΥрΥΟЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΜΥΠΟоŰǍƓƓЮΞΜΝΜЮΣΟЮΣΡΟΦШ 

?ĲŰƣŸŰƚЮШыΞΜΞΠьЮШEŰĬЮƣŸЮŊĲŰĲЮƣĲĦőŰŸũŸŊǃЮĤċŰЮċŰŰŸƨŰĦĲĬЮШ?ĲŰƣŸŰƚШuĲŰƚŔŰŊƣŸŰШÉƽċŰЯШìĲũũŔŰŊƣŸŰЯШ ĲƽШ
üĲċũċŰĬШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооƽƽƽЮĬĲŰƣŸŰƚЮĦŸЮŰǍоĲŰоŔŰƚŔŊőƣƚоċƖƣŔĦũĲƚоΞΜΞΠоŸĦƣŸĤĲƖоΞΠоĲŰĬрƣŸр
ŊĲŰĲрƣĲĦőŰŸũŸŊǃрĤċŰрċŰŰŸƨŰĦĲĬ 

?ĲŸЯШ7ЮЯШ?ċũǃЯШ~ЮШsЮЯШcƨŰƣЯШxЮШ~ЮЯШѼШcĲŰƚťĲŰƚЯШ[ЮШыΝΦΦΟьЮШÖŰĬĲƖƚŸƽŰШũĲŊƨůĲƚШŔŰШĦĲƖĲċũƚрĲǭĲĦƣШŸŉШƚŸƽŔŰŊШĬċƣĲШ
ċŰĬШƨŰĬĲƖƚƣŸƖĲǃШƣƖĲċƣůĲŰƣƚШŸŰШƽőĲċƣШǃŔĲũĬЯШŊƖċŔŰШƕƨċũŔƣǃШċŰĬШƽĲĲĬШŔŰĦŔĬĲŰĦĲЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ
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ΝΜΜ 
 

ŊƖŸŰŸůǃЮÉŸĦŔĲƣǃЮŸŉЮ ĲƽЮüĲċũċŰĬЯЮΥΦЯШΥΝрΥΡЮШ
őƣƣƓƚаооƽƽƽЮċŊƖŸŰŸůǃƚŸĦŔĲƣǃЮŸƖŊЮŰǍоǯũĲƚоΝΦΦΟхΝΞЮхÖŰĬĲƖƚŸƽŰхũĲŊƨůĲƚхŔŰхĦĲƖĲċũƚЮƓĬŉШ 

?ĲƚůĲƣЯШÂЮЯШѼШ7ƖŸƨŔũũĲƣЯШxЮШыΞΜΝΟьЮШ?ċƣċĤċƚĲШŸŉШéċƚĦƨũċƖШÂũċŰƣƚШŸŉШ9ċŰċĬċШыé É9  ьаШċШĦŸůůƨŰŔƣǃШ
ĦŸŰƣƖŔĤƨƣĲĬШƣċǂŸŰŸůŔĦШĦőĲĦťũŔƚƣШŸŉШċũũШƻċƚĦƨũċƖШƓũċŰƣƚШŸŉШ9ċŰċĬċЯШÉċŔŰƣШÂŔĲƖƖĲШċŰĬШ~ŔƕƨĲũŸŰЯШċŰĬШ
]ƖĲĲŰũċŰĬЮШÂőǃƣŸuĲǃƚыΞΡьЯШΡΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΥΦΤоƓőǃƣŸťĲǃƚЮΞΡЮΟΝΜΜШ 

?ŔŰŊƽċũũЯШÅЮШыΝΦΣΦьЮШÑőĲШőċƖůŉƨũШĲǭĲĦƣƚШŸŉШƽĲĲĬƚЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ ĲƽЮüĲċũċŰĬЮìĲĲĬЮċŰĬЮÂĲƚƣЮ9ŸŰƣƖŸũЮ
9ŸŰŉĲƖĲŰĦĲЯЮΥΥЯШΝΞΤрΝΟΞЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΜΥΠΟоŰǍƓƓЮΝΦΣΦЮΞΞЮΝΜΠΡΝШ 

?ŔÑŸůċƚŸЯШsЮШ~ЮЯШuǃƚĲƖЯШ]ЮШ7ЮЯШ§ŰĲƣŸЯШÉЮШÅЮЯШìŔũƚŸŰЯШÅЮШ]ЮЯШ§ƖũŸǭЯШÉЮШ7ЮЯШ ŰĬĲƖƚŸŰЯШxЮШìЮЯШìƖŔŊőƣЯШÉЮШ?ЮЯШ
ÅŸŰĦŸƖŸŰŔЯШsЮШ ЮЯШ~ŔũũĲƖЯШÑЮШxЮЯШѼШÂƖċƣőĲƖЯШÑЮШÉЮШыΞΜΝΟьЮШìĲĲĬЮ9ŸŰƣƖŸũЮŔŰЮ ċƣƨƖċũЮ ƖĲċƚЮŔŰЮƣőĲЮìĲƚƣĲƖŰЮ
ÖŰŔƣĲĬЮÉƣċƣĲƚЮШìĲĲĬШÅĲƚĲċƖĦőШċŰĬШfŰŉŸƖůċƣŔŸŰШ9ĲŰƣĲƖШыÖŰŔƻĲƖƚŔƣǃШŸŉШ9ċũŔŉŸƖŰŔċьЯШ?ċƻŔƚЯШ9ċũŔŉŸƖŰŔċЮШ 

?ŸƽŰĲǃЯШÂЮШ§ЮЯШsŸőŰƚŸŰЯШÉЮШ7ЮЯШéŔƖƣƨĲЯШsЮШ]ЮЯШѼШìŔũũŔċůƚЯШÂЮШ ЮШыΞΜΝΜьЮШ ƚƚĲƚƚŔŰŊШƖŔƚťШċĦƖŸƚƚШƣőĲШƚƓĲĦƣƖƨůШŸŉШ
ƽĲĲĬШůċŰċŊĲůĲŰƣЮШ9 7fЮÅĲƻŔĲƽƚыΞΜΝΜьЯШΝрΝΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΤΦоÂ éÉ  ÅΞΜΝΜΡΜΟШ 

EċĬĲŰЯШfЮШ?ЮШыΝΦΤΦьЮШÑőĲШƖŸũĲШŸŉШǯĲũĬШŔŰƚƓĲĦƣŔŸŰШŔŰШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰЮШ ĲƽЮüĲċũċŰĬЮ]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰжЮ
ÅĲƚĲċƖĦőЮċŰĬЮÂƖċĦƣŔĦĲЮÉĲƖŔĲƚЯЮΤЯШΦΦрΝΜΞЮШ
őƣƣƓƚаооƽƽƽЮŰǍŊċŢŸƨƖŰċũЮŸƖŊЮŰǍоŔŰĬĲǂЮƓőƓоƖƓƚоċƖƣŔĦũĲоĬŸƽŰũŸċĬоΟΟΟΟоΞΦΡΤоΠΥΟΞмаӈаƣĲǂƣӀÑőĲӖΞΜŸĤ
ŢĲĦƣŔƻĲӖΞΜŸŉӖΞΜǯĲũĬӖΞΜŔŰƚƓĲĦƣŔŸŰЯƣőĲӖΞΜŔŰƚƓĲĦƣŔŸŰӖΞΜŸŉӖΞΜƚĲĲĬӖΞΜĦƖŸƓƚЮШ 

EŰƻŔƖŸŰůĲŰƣШċŰĬШ9ũŔůċƣĲШ9őċŰŊĲШ9ċŰċĬċЮШыΞΜΝΤьЮШcŸƽЮċũŔĲŰЮƚƓĲĦŔĲƚЮŊĲƣЮŔŰƣŸЮ9ċŰċĬċЮШE999ЯШ]ŸƻĲƖŰůĲŰƣШŸŉШ
9ċŰċĬċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооƽƽƽЮĦċŰċĬċЮĦċоĲŰоĲŰƻŔƖŸŰůĲŰƣрĦũŔůċƣĲр
ĦőċŰŊĲоƚĲƖƻŔĦĲƚоĤŔŸĬŔƻĲƖƚŔƣǃоőŸƽрċũŔĲŰрƚƓĲĦŔĲƚрŊĲƣрŔŰƣŸрĦċŰċĬċЮőƣůũ 

EƚƓŔŊЯШ~ЮЯШ?ǃŰĲƚЯШÅЮШ ЮЯШcĲŰƽŸŸĬЯШÅЮШsЮШÑЮЯШѼШsċůĲƚЯШÑЮШuЮШыΞΜΞΞьЮШÑőĲШĬƖŔƻĲƖƚШŸŉШőĲƖĤŔĦŔĬĲШƨƚĲШċůŸŰŊШċƖċĤũĲШ
ŉċƖůĲƖƚШŔŰШ9ċŰƣĲƖĤƨƖǃЯШ ĲƽШüĲċũċŰĬаШÑŸƽċƖĬШċŰШŔŰƣĲŊƖċƣĲĬШċƓƓƖŸċĦőЮШÉŸĦŔĲƣǃЮ҂Ю ċƣƨƖċũЮÅĲƚŸƨƖĦĲƚЯЮ
ΦΨыΟьЯШΞΥΝрΟΜΜЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΥΜоΜΥΦΠΝΦΞΜЮΞΜΞΞЮΞΜΟΞΡΝΣШ 

[ũĲƚƚŰĲƖЯШ~ЮШxЮЯШ7ƨƖťĲЯШfЮШ9ЮЯШ?ŔũũĲЯШsЮШ ЮЯШEƻĲƖůċŰЯШìЮШsЮЯШéċŰ]ĲƚƚĲũЯШ~ЮШsЮЯШÑŔĬĲůċŰŰЯШ7ЮЯШ~ċŰƨĦőĲőƖŔЯШ~ЮШÅЮЯШ
ÉŸũƣċŰŔЯШ ЮЯШѼШÉŔťťĲůċЯШÂЮШcЮШыΞΜΞΝьЮШÂŸƣĲŰƣŔċũШƽőĲċƣШǃŔĲũĬШũŸƚƚШĬƨĲШƣŸШƽĲĲĬƚШŔŰШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚШċŰĬШ
9ċŰċĬċЮШìĲĲĬЮÑĲĦőŰŸũŸŊǃЯЮΦΨыΣьЯШΦΝΣрΦΞΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΤоƽĲƣЮΞΜΞΝЮΤΥШ 

[ŸƖƣƨŰĲШ7ƨƚŔŰĲƚƚШfŰƚŔŊőƣƚЮШыΞΜΞΡьЮШ9ŸůůĲƖĦŔċũЮƚĲĲĬЮůċƖťĲƣЮƚŔǍĲеЮƚőċƖĲЮċŰĬЮŔŰĬƨƚƣƖǃЮċŰċũǃƚŔƚЮĤǃЮƓƖŸĬƨĦƣЮƣǃƓĲЮ
ċŰĬЮƖĲŊŔŸŰċũЮŉŸƖĲĦċƚƣЮΥΣΤΫшΥΣΦΥЮШ[ŸƖƣƨŰĲШ7ƨƚŔŰĲƚƚШfŰƚŔŊőƣƚЯШ~ċőċƖċƚőƣƖċЯШfŰĬŔċЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮŉŸƖƣƨŰĲĤƨƚŔŰĲƚƚŔŰƚŔŊőƣƚЮĦŸůоŔŰĬƨƚƣƖǃрƖĲƓŸƖƣƚоŔŰŉŸŊƖċƓőŔĦƚоĦŸůůĲƖĦŔċũрƚĲĲĬрůċƖťĲƣр
ΝΜΜΜΤΥ 

[ŸƨŰĬċƣŔŸŰШŉŸƖШ ƖċĤũĲШÅĲƚĲċƖĦőЮШыΞΜΝΣьЮШ]ƖċƚƚШƽĲĲĬƚШŔŰШƖǃĲŊƖċƚƚЮШ9ƖŸƓЮ ĦƣŔŸŰЮάΩыΦΣьЯШΟрΠЮШ
ƽƽƽЮŉċƖЮŸƖŊЮŰǍоċƚƚĲƣƚоǯũĲƚоĤũŸŊоǯũĲƚоΝΠΜΤΜŉΞΞрΠΟΜΞрΠŉĦΝрċĤĲΜрΝΤΠċΝΠċΜΣĲĲĤЮƓĬŉШ 

[ŸƨŰĬċƣŔŸŰШŉŸƖШ ƖċĤũĲШÅĲƚĲċƖĦőЮШыΞΜΞΝьЮШéƨũƓŔċШőċŔƖШŊƖċƚƚШċŰĬШŔƣƚШůċŰċŊĲůĲŰƣЮШƖċĤũĲЮEǂƣƖċЮΤΥΩыΝΞΣьЯШΝрΡЮШ
őƣƣƓƚаооƽƽƽЮŉċƖЮŸƖŊЮŰǍоċƚƚĲƣƚоǯũĲƚоĤũŸŊоǯũĲƚооΣĬŉΜΤĦĤĤрΜΜΣΠрΡĤΡĦрΦĲĲΟрŉΤĦΦΤŉΣΠΣΣĤΝЮƓĬŉШ 

[ŸǃЯШ ЮШÅЮШыΝΦΞΠьЮШÑőĲШ§ǭŔĦŔċũШÉĲĲĬрƣĲƚƣŔŰŊШÉƣċƣŔŸŰЮШÅĲĦŸƖĬШŸŉШŸƓĲƖċƣŔŸŰƚШŔŰШΝΦΞΟрΞΠЮШ ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ
ŊƖŔĦƨũƣƨƖĲЮΥΫЯШΟΦΞрΟΦΥЮШ 

[ŸǃЯШ ЮШÅЮШыΝΦΞΣьЮШÑőĲШ§ǭŔĦŔċũШÉĲĲĬрƣĲƚƣŔŰŊШÉƣċƣŔŸŰЮШÅĲĦŸƖĬШŸŉШŸƓĲƖċƣŔŸŰƚШŉŸƖШΝΦΞΡЮШ ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ
ŊƖŔĦƨũƣƨƖĲЮΦΥЯШΟΠΜрΟΠΤЮШ 

[ƨŊũŔĲЯШuЮЯШѼШ~ċĦ?ŸŰċũĬЯШsЮШ~ЮШыΞΜΞΟьЮШ]ĲŰĲƣŔĦċũũǃЮůŸĬŔǯĲĬЮё]~ђЮƚĲĲĬƚЮőċƻĲЮĤĲĲŰЮċĬŸƓƣĲĬЮŸŰЮůŸƖĲЮƣőċŰЮőċũŉЮ
ŸŉЮÖдÉдЮĦƖŸƓũċŰĬЮШEĦŸŰŸůŔĦШÅĲƚĲċƖĦőШÉĲƖƻŔĦĲЯШÖŰŔƣĲĬШÉƣċƣĲƚШ?ĲƓċƖƣůĲŰƣШŸŉШ ŊƖŔĦƨũƣƨƖĲШÅĲƣƖŔĲƻĲĬШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮĲƖƚЮƨƚĬċЮŊŸƻоĬċƣċрƓƖŸĬƨĦƣƚоĦőċƖƣрŊċũũĲƖǃоĦőċƖƣрĬĲƣċŔũеĦőċƖƣfĬӀΝΜΤΝΥΦ 

]ċƖĦŖċЯШ~ЮШыΞΜΞΠьЮШ9ƨƚĦƨƣċЮĲƨƖŸƓċĲċЮыEƨƖŸƓĲċŰШĬŸĬĬĲƖьЮШ9 7fЮ9ŸůƓĲŰĬŔƨůЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΤΦоĦċĤŔĦŸůƓĲŰĬŔƨůЮΝΤΝΝΟШ 

]ĲĬĬĲƚЯШ9ЮШ~ЮЯШѼШÂŔƣƣůċŰЯШ~ЮШ~ЮШыΞΜΞΞьЮШ[ŔƖƚƣШƖĲƓŸƖƣШŸŉШŊũǃƓőŸƚċƣĲрƖĲƚŔƚƣċŰƣШĬŸƽŰǃШĤƖŸůĲШы7ƖŸůƨƚЮƣĲĦƣŸƖƨůШ
xЮьШŔŰШ9ċŰċĬċЮШÉĦŔĲŰƣŔǯĦЮÅĲƓŸƖƣƚЯЮΤΥыΝьЯШΝΥΥΦΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΟΥоƚΠΝΡΦΥрΜΞΞрΞΝΦΠΞрΣШ 

]ĲĬĬĲƚЯШ9ЮШ~ЮЯШÂŔƣƣůċŰЯШ~ЮШ~ЮЯШÉőċƖƓĲЯШÉЮШ~ЮЯШѼШxĲĲƚŸŰЯШsЮШòЮШыΞΜΞΠьЮШ?ŔƚƣƖŔĤƨƣŔŸŰЯШŉƖĲƕƨĲŰĦǃЯШċŰĬШŔůƓċĦƣШŸŉШ
őĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШÉċƚťċƣĦőĲƽċŰЮШ9ċŰċĬŔċŰЮsŸƨƖŰċũЮŸŉЮÂũċŰƣЮÉĦŔĲŰĦĲЯЮΤΣΧыΡьЯШΠΦΡрΡΝΟЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΟΦоĦŢƓƚрΞΜΞΠрΜΜΝΤШ 

]ĲĬĬĲƚЯШ9ЮШ~ЮЯШÑŔĬĲůċŰŰЯШ7ЮШ?ЮЯШfťũĲǃЯШsЮШÑЮЯШ?ŔũũĲЯШsЮШ ЮЯШÉŸũƣċŰŔЯШ ЮЯШѼШÉŔťťĲůċЯШÂЮШcЮШыΞΜΞΞьЮШÂŸƣĲŰƣŔċũШƚƓƖŔŰŊШ
ĦċŰŸũċШǃŔĲũĬШũŸƚƚĲƚШĬƨĲШƣŸШƽĲĲĬƚШŔŰШ9ċŰċĬċШċŰĬШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚЮШìĲĲĬЮÑĲĦőŰŸũŸŊǃЯЮΦΩыΣьЯШΥΥΠрΥΦΜЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΤоƽĲƣЮΞΜΞΞЮΥΥШ 

]ĲŸƖŊĲЯШ?ЮЯШѼШ~ċũũĲƖǃЯШÂЮШыΞΜΝΦьЮШf7~ЮÉÂÉÉЮÉƣċƣŔƚƣŔĦƚЮΥΩЮÉƣĲƓЮĤǃЮÉƣĲƓШыΝΣШĲĬЮьЮШÅŸƨƣũĲĬŊĲЯШ§ǂŉŸƖĬƚőŔƖĲЯШEŰŊũċŰĬЯШ
ÖŰŔƣĲĬШuŔŰŊĬŸůЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΠΟΞΠоΦΤΥΜΠΞΦΜΡΣΤΣΡШ 

https://www.agronomysociety.org.nz/files/1993_12._Undersown_legumes_in_cereals.pdf
https://doi.org/10.3897/phytokeys.25.3100
https://doi.org/10.30843/nzpp.1969.22.10451
https://doi.org/10.1079/PAVSNNR2010503
https://www.nzgajournal.org.nz/index.php/rps/article/download/3333/2957/4832#:~:text=The%20objective%20of%20field%20inspection,the%20inspection%20of%20seed%20crops
https://www.nzgajournal.org.nz/index.php/rps/article/download/3333/2957/4832#:~:text=The%20objective%20of%20field%20inspection,the%20inspection%20of%20seed%20crops
https://www.canada.ca/en/environment-climate-change/services/biodiversity/how-alien-species-get-into-canada.html
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https://doi.org/10.1017/wet.2021.78
https://www.fortunebusinessinsights.com/industry-reports/infographics/commercial-seed-market-100078
https://www.fortunebusinessinsights.com/industry-reports/infographics/commercial-seed-market-100078
https://lincolnuniac-my.sharepoint.com/personal/jesse_rubenstein_lincolnuni_ac_nz/Documents/Dissertation/www.far.org.nz/assets/files/blog/files/14070f22-4302-4fc1-abe0-174a14a06eeb.pdf
https://www.far.org.nz/assets/files/blog/files/6df07cbb-0064-5b5c-9ee3-f7c97f6466b1.pdf
https://www.ers.usda.gov/data-products/chart-gallery/chart-detail?chartId=107189
https://doi.org/10.1079/cabicompendium.17113
https://doi.org/10.1038/s41598-022-21942-6
https://doi.org/10.1139/cjps-2024-0017
https://doi.org/10.1017/wet.2022.88
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ΝΜΝ 
 

]ĲƖƻŔũũċЯШ9ЮЯШÅŔƣċЯШsЮЯШѼШ9ƨƖƚċĦőЯШsЮШыΞΜΝΦьЮШ9ŸŰƣċůŔŰċŰƣШƚĲĲĬƚШŔŰШŔůƓŸƖƣĲĬШĦƖŸƓШƚĲĲĬШũŸƣƚаШ ШŰŸŰрŰĲŊũŔŊŔĤũĲШ
őƨůċŰрůĲĬŔċƣĲĬШƓċƣőƽċǃШŉŸƖШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШƓũċŰƣШƚƓĲĦŔĲƚШƣŸШŔƚũċŰĬƚЮШìĲĲĬЮÅĲƚĲċƖĦőЯЮΨάыΟьЯШΞΠΡр
ΞΡΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΝΝоƽƖĲЮΝΞΟΣΞШ 

]őċŰŔǍċĬĲőЯШcЮЯШѼШcċƖƖŔŰŊƣŸŰЯШuЮШ9ЮШыΞΜΝΦьЮШìĲĲĬШůċŰċŊĲůĲŰƣШŔŰШ ĲƽШüĲċũċŰĬШƓċƚƣƨƖĲƚЮШŊƖŸŰŸůǃЯЮάыΥьЯШ
ΠΠΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоċŊƖŸŰŸůǃΦΜΥΜΠΠΥШ 

]őċŰŔǍċĬĲőЯШcЮЯШѼШcċƖƖŔŰŊƣŸŰЯШuЮШ9ЮШыΞΜΞΝьЮШcĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШ ĲƽШüĲċũċŰĬаШÉƣċƣĲШŸŉШťŰŸƽũĲĬŊĲЮШ
 ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ ŊƖŔĦƨũƣƨƖċũЮÅĲƚĲċƖĦőЮΩΧыΠьЯШΠΤΝрΠΥΞЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΥΜоΜΜΞΥΥΞΟΟЮΞΜΝΦЮΝΤΜΡΥΣΟШ 

]ŔċŰĲƚƚŔЯШxЮШÂЮШыΞΜΝΟьЮШÑőĲШŔŰĦƖĲċƚŔŰŊШŔůƓŸƖƣċŰĦĲШŸŉШőĲƖĤŔĦŔĬĲƚШŔŰШƽŸƖũĬƽŔĬĲШĦƖŸƓШƓƖŸĬƨĦƣŔŸŰЮШÂĲƚƣЮ
ůċŰċŊĲůĲŰƣЮƚĦŔĲŰĦĲЯЮΩάыΝΜьЯШΝΜΦΦрΝΝΜΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΜΞоƓƚЮΟΡΦΥШ 

]ŔċŰĲƚƚŔЯШxЮШÂЮЯШѼШÅĲŔŊŰĲƖЯШ ЮШÂЮШыΞΜΜΤьЮШÑőĲШƻċũƨĲШŸŉШőĲƖĤŔĦŔĬĲƚШŔŰШÖÉШĦƖŸƓШƓƖŸĬƨĦƣŔŸŰЮШìĲĲĬЮÑĲĦőŰŸũŸŊǃЯЮΥΤыΞьЯШ
ΡΡΦрΡΣΣЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΣΝΠоìÑрΜΣрΝΟΜЮΝШ 

]ƖċŰĬШéŔĲƽШÅĲƚĲċƖĦőЮШыΞΜΞΡьЮШ9ŸůůĲƖĦŔċũЮƚĲĲĬƚЮůċƖťĲƣЮƚŔǍĲеЮƚőċƖĲЮ҂ЮƣƖĲŰĬƚЮċŰċũǃƚŔƚЮƖĲƓŸƖƣЮĤǃЮƓƖŸĬƨĦƣЮ
ёůċŔǍĲЮёĦŸƖŰђеЮƻĲŊĲƣċĤũĲеЮƚŸǃĤĲċŰеЮĦĲƖĲċũƚеЮĦŸƣƣŸŰеЮŸƣőĲƖƚеЮĤǃЮŊĲŰĲƣŔĦċũũǃЮůŸĬŔǯĲĬЮƚĲĲĬƚЮƓƖŸĬƨĦƣеЮĤǃЮ
ƖĲŊŔŸŰеЮċŰĬЮƚĲŊůĲŰƣЮŉŸƖĲĦċƚƣƚеЮΥΣΥΨЮцЮΥΣΦΣЮШ]ƖċŰĬШéŔĲƽШÅĲƚĲċƖĦőЯШÉċŰШ[ƖċŰĦŔƚĦŸЯШ9ċũŔŉŸƖŰŔċЮШ
ÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооƽƽƽЮŊƖċŰĬƻŔĲƽƖĲƚĲċƖĦőЮĦŸůоŔŰĬƨƚƣƖǃрċŰċũǃƚŔƚоĦŸůůĲƖĦŔċũрƚĲĲĬƚрůċƖťĲƣ 

]ƖŸƚƚЯШxЮШÉЮЯШѼШÂĲƖƖǃЯШEЮШxЮШыΝΦΠΡьЮШ[ŸƖĲƚƣĲƖƚШċŰĬШŊƨċǃƨũĲЮШsŸƨƖŰċũЮŸŉЮ[ŸƖĲƚƣƖǃЯЮΧΦыΝΞьЯШΥΤΝрΥΤΣЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΦΟоŢŸŉоΠΟЮΝΞЮΥΤΝШ 

]ƨŸЯШxЮЯШÄŔƨЯШsЮЯШòĲЯШ9ЮЯШsŔŰЯШ]ЮЯШ~ċŸЯШxЮЯШüőċŰŊЯШcЮЯШòċŰŊЯШñЮЯШÂĲŰŊЯШÄЮЯШìċŰŊЯШòЮЯШѼШsŔċЯШxЮШыΞΜΝΤьЮШEĦőŔŰŸĦőũŸċЮ
ĦƖƨƚцŊċũũŔЮŊĲŰŸůĲШċŰċũǃƚŔƚШƓƖŸƻŔĬĲƚШŔŰƚŔŊőƣШŔŰƣŸШŔƣƚШċĬċƓƣċƣŔŸŰШċŰĬШŔŰƻċƚŔƻĲŰĲƚƚШċƚШċШƽĲĲĬЮШ ċƣƨƖĲЮ
ĦŸůůƨŰŔĦċƣŔŸŰƚЯЮΫыΝьЯШΝΜΟΝЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΟΥоƚΠΝΠΣΤрΜΝΤрΜΝΜΣΤрΡШ 

cċĬǯĲũĬЯШsЮШìЮШыΝΦΞΦьЮШ9ĲƖƣŔǯĦċƣŔŸŰШŸŉШŊƖċƚƚШċŰĬШĦũŸƻĲƖШƚĲĲĬƚЮШ ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ ŊƖŔĦƨũƣƨƖĲЮΦάЯШΞΥΦр
ΞΦΡЮШ 

cċůƓƣŸŰЯШsЮШ]ЮШыΝΦΦΝьЮШÄƨċũŔƣǃШċŰĬШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰШŔŰШ ĲƽШüĲċũċŰĬЮШŊƖŸŰŸůǃЮÉŸĦŔĲƣǃЮŸŉЮ ĲƽЮüĲċũċŰĬЮάЯШΥΤр
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fŰƣĲƖŰċƣŔŸŰċũЮ]ƖċƚƚũċŰĬƚЮ9ŸŰŊƖĲƚƚЯШΝΣΤрΝΤΡЮШ
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ĦŸůůŸŰЮƽĲĲĬЮƚƓĲĦŔĲƚШыƓƓЮШΝрΟΟьЮШÉĲĲĬШƣĲĦőŰŸũŸŊǃШƓƖĲƚĲŰƣċƣŔŸŰаШÑőĲШÉĲĲĬШÅĲƚĲċƖĦőШ9ĲŰƣƖĲШċƣШ
xŔŰĦŸũŰШÖŰŔƻĲƖƚŔƣǃЯШxŔŰĦŸũŰЯШ ĲƽШüĲċũċŰĬЮ 

cċůƓƣŸŰЯШsЮШ]ЮЯШÅŸũƚƣŸŰЯШ~ЮШÂЮЯШÂǃťĲЯШ ЮШ7ЮЯШѼШ]ƖĲĲŰЯШìЮШыΞΜΝΞьЮШEŰƚƨƖŔŰŊШƣőĲШũŸŰŊШƣĲƖůШƻŔċĤŔũŔƣǃШŸŉШƣőĲШ ĲƽШ
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cċƖƣũĲǃЯШsЮШÅЮШыΝΦΣΦьЮШ9ũĲċŰĲƖШƚĲĲĬШĤǃШůċĦőŔŰĲШĬƖĲƚƚŔŰŊЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ ĲƽЮüĲċũċŰĬЮìĲĲĬЮċŰĬЮÂĲƚƣЮ
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cŸũůЯШxЮШ]ЮЯШÂũƨĦťŰĲƣƣЯШ?ЮШxЮЯШÂċŰĦőŸЯШsЮШéЮЯШѼШcĲƖĤĲƖŊĲƖЯШsЮШÂЮШыΝΦΤΤьЮШÑőĲЮìŸƖũĬѩƚЮìŸƖƚƣЮìĲĲĬƚжЮ?ŔƚƣƖŔĤƨƣŔŸŰЮ
ċŰĬЮ7ŔŸũŸŊǃЮШÖŰŔƻĲƖƚŔƣǃШÂƖĲƚƚШŸŉШcċƽċŔŔЯШcŸŰŸũƨũƨЯШcċƽċŔŔШ 

cƨũůĲЯШÂЮШEЮШыΞΜΜΡьЮШ ƨƖƚĲƖǃШĦƖŔůĲƚаШ ŊƖŔĦƨũƣƨƖĲШċƚШƻŔĦƣŔůШċŰĬШƓĲƖƓĲƣƖċƣŸƖШŔŰШƣőĲШƚƓƖĲċĬШŸŉШŔŰƻċƚŔƻĲШƚƓĲĦŔĲƚЮШ
9ƖŸƓЮÉĦŔĲŰĦĲЮċŰĬЮÑĲĦőŰŸũŸŊǃЮΤΟΟрΤΠΜЮШ 

cƨũůĲЯШÂЮШEЮШыΞΜΜΣьЮШ7ĲǃŸŰĬШĦŸŰƣƖŸũаШƽŔĬĲƖШŔůƓũŔĦċƣŔŸŰƚШŉŸƖШƣőĲШůċŰċŊĲůĲŰƣШŸŉШĤŔŸũŸŊŔĦċũШŔŰƻċƚŔŸŰƚЮШsŸƨƖŰċũЮŸŉЮ
ƓƓũŔĲĬЮEĦŸũŸŊǃЯЮΧΦыΡьЯШΥΟΡрΥΠΤЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΝΝоŢЮΝΟΣΡрΞΣΣΠЮΞΜΜΣЮΜΝΞΞΤЮǂШ 

cƨũůĲЯШÂЮШEЮШыΞΜΜΦьЮШÑƖċĬĲЯШƣƖċŰƚƓŸƖƣШċŰĬШƣƖŸƨĤũĲаШůċŰċŊŔŰŊШŔŰƻċƚŔƻĲШƚƓĲĦŔĲƚШƓċƣőƽċǃƚШŔŰШċŰШĲƖċШŸŉШ
ŊũŸĤċũŔǍċƣŔŸŰЮШsŸƨƖŰċũЮŸŉЮ ƓƓũŔĲĬЮEĦŸũŸŊǃЯЮΧΩыΝьЯШΝΜрΝΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΝΝоŢЮΝΟΣΡр
ΞΣΣΠЮΞΜΜΥЮΜΝΣΜΜЮǂШ 

cƨũůĲЯШÂЮШEЮШыΞΜΞΜьЮШÂũċŰƣШŔŰƻċƚŔŸŰƚШŔŰШ ĲƽШüĲċũċŰĬаШŊũŸĤċũШũĲƚƚŸŰƚШŔŰШƓƖĲƻĲŰƣŔŸŰЯШĲƖċĬŔĦċƣŔŸŰШċŰĬШĦŸŰƣƖŸũЮШ
7ŔŸũŸŊŔĦċũЮfŰƻċƚŔŸŰƚЯЮΥΥыΡьЯШΝΡΟΦрΝΡΣΞЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΜΤоƚΝΜΡΟΜрΜΞΜрΜΞΞΞΠрΣШ 

cƨũůĲЯШÂЮШEЮШыΞΜΞΞьЮШ]ũŸĤċũШĬƖŔƻĲƖƚШŸŉШőĲƖĤŔĦŔĬĲȤƖĲƚŔƚƣċŰƣШƽĲĲĬШƖŔĦőŰĲƚƚШŔŰШůċŢŸƖШĦĲƖĲċũШĦƖŸƓƚШƽŸƖũĬƽŔĬĲЮШÂĲƚƣЮ
~ċŰċŊĲůĲŰƣЮÉĦŔĲŰĦĲЯЮΪΫыΡьЯШΝΥΞΠрΝΥΟΞЮШ 

cƨũůĲЯШÂЮШEЮШыΞΜΞΠьЮШÂŸƣĲŰƣŔċũШƖŔƚťƚШŸŉШŉƨƣƨƖĲШőĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬƚШŔŰШ ĲƽШüĲċũċŰĬШƖĲƻĲċũĲĬШƣőƖŸƨŊőШ
ůċĦőŔŰĲШũĲċƖŰŔŰŊЮШ ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ ŊƖŔĦƨũƣƨƖċũЮÅĲƚĲċƖĦőЯЮΩΪыΝьЯШΝΤрΞΤЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΥΜоΜΜΞΥΥΞΟΟЮΞΜΞΟЮΞΞΝΜΞΥΥШ 

cƨůƓőƖĲǃƚЯШ~ЮЯШ[ĲƨĲƖƚƣĲŔŰЯШÖЮЯШéċŰĬĲƽċũũĲЯШ~ЮЯШѼШ7ċĲƖƣЯШsЮШыΞΜΝΜьЮШÅǃĲŊƖċƚƚĲƚЮШfŰШ7ЮШ7ŸũũĲƖЯШÖЮШuЮШÂŸƚƚĲũƣЯШѼШ[ЮШ
éĲƖŸŰĲƚŔШыEĬƚЮьЯШ[ŸĬĬĲƖЮ9ƖŸƓƚЮċŰĬЮ ůĲŰŔƣǃЮ]ƖċƚƚĲƚШыƓƓЮШΞΝΝрΞΣΜьЮШÉƓƖŔŰŊĲƖЯШ~ċŰőċƣƣċŰЯШ ĲƽШòŸƖťЯШ
ÖŰŔƣĲĬШÉƣċƣĲƚЮШőƣƣƓƚаооĬŸƽŰũŸċĬЮĲрĤŸŸťƚőĲũŉЮĬĲоĬŸƽŰũŸċĬоΜΜΜΜоΜΜΣΝоΟΜоxр]рΜΜΜΜΜΜΣΝΟΜр
ΜΜΜΞΟΟΠΤΞΤЮƓĬŉШ 

cƨŰƣĲƖЯШsЮШ?ЮШыΞΜΜΤьЮШ~ċƣƓũŸƣũŔĤаШ ШΞ?ШŊƖċƓőŔĦƚШĲŰƻŔƖŸŰůĲŰƣЮШ9ŸůƓƨƣŔŰŊЮŔŰЮÉĦŔĲŰĦĲЮ҂ЮEŰŊŔŰĲĲƖŔŰŊЯЮάыΜΟьЯШΦΜр
ΦΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΜΦо~9ÉEЮΞΜΜΤЮΡΡШ 

cƨƖƚƣЯШìЮШ~ЮШыΝΦΟΡьЮШÅĲůŸƻŔŰŊЮƚůƨƣЮĤċũũƚЮŉƖŸůЮƚĲĲĬЮƽőĲċƣЮШÖŰŔƣĲĬШÉƣċƣĲƚШ?ĲƓċƖƣůĲŰƣШŸŉШ ŊƖŔĦƨũƣƨƖĲЮ 
cƨƣĦőŔŰƚŸŰЯШ9ЮШÉЮЯШѼШÉĲǃůŸƨƖЯШ]ЮШ7ЮШыΝΦΥΞьЮШÂŸċЮċŰŰƨċШxЮШsŸƨƖŰċũЮŸŉЮEĦŸũŸŊǃЯЮΪΣыΟьЯШΥΥΤрΦΜΝЮШ

őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΟΜΤоΞΞΣΜΝΝΝШ 
fťĲĬċЯШ~ЮЯШ ŔƚőŔЯШÑЮЯШ ƚċŔЯШ~ЮЯШ~ƨƖċŰċťċЯШÑЮЯШuŸŰƨůċЯШ ЮЯШÑŸůŔŰċŊċЯШÑЮЯШѼШÉőŔůŸŰŸЯШòЮШыΞΜΞΞьЮШÑőĲШƖŸũĲШŸŉШƽĲĲĬШ

ƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШŊƖċŔŰШĦŸůůŸĬŔƣŔĲƚШċƚШƓƖŸƓċŊƨũĲШƓƖĲƚƚƨƖĲЮШ7ŔŸũŸŊŔĦċũЮfŰƻċƚŔŸŰƚЯЮΥΧыΣьЯШΝΤΜΤр
ΝΤΞΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΜΤоƚΝΜΡΟΜрΜΞΞрΜΞΤΠΝрΣШ 

Ŕ ċƣƨƖċũŔƚƣЮШыΞΜΞΡċьЮШ§ĤƚĲƖƻċƣŔŸŰƚЮŸŉЮ]ċũŔƨůЮƓċƖŔƚŔĲŰƚĲЮŉƖŸůЮƣőĲЮÖÉШőƣƣƓƚаооƽƽƽЮŔŰċƣƨƖċũŔƚƣЮŸƖŊоƣċǂċоΡΦΜΜΣр
]ċũŔƨůрƓċƖŔƚŔĲŰƚĲШ 

Ŕ ċƣƨƖċũŔƚƣЮШыΞΜΞΡĤьЮШ§ĤƚĲƖƻċƣŔŸŰƚЮŸŉЮÑŸƖŔũŔƚЮŰŸĬŸƚċЮŉƖŸůЮƣőĲЮÖÉШőƣƣƓƚаооƽƽƽЮŔŰċƣƨƖċũŔƚƣЮŸƖŊоƣċǂċоΡΟΟΜΠр
ÑŸƖŔũŔƚрŰŸĬŸƚċШ 

Ŕ ċƣƨƖċũŔƚƣЮШыΞΜΞΡĦьЮШ§ĤƚĲƖƻċƣŔŸŰƚЮŸŉЮÑƖŔŉŸũŔƨůЮőŔƖƣƨůЮŉƖŸůЮƣőĲЮÖÉШőƣƣƓƚаооƽƽƽЮŔŰċƣƨƖċũŔƚƣЮŸƖŊоƣċǂċоΡΤΜΤΥр
ÑƖŔŉŸũŔƨůрőŔƖƣƨůШ 

fŰƣĲƖŰċƣŔŸŰċũШÂũċŰƣШ ċůĲƚШfŰĬĲǂЮШыΞΜΞΝьЮШÑőĲШÅŸǃċũШ7ŸƣċŰŔĦШ]ċƖĬĲŰƚЯШuĲƽЯШÑőĲШcċƖƻċƖĬШÖŰŔƻĲƖƚŔƣǃШcĲƖĤċƖŔċЯШ
ÑőĲШ ƨƚƣƖċũŔċŰШ ċƣŔŸŰċũШcĲƖĤċƖŔƨůЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓаооƽƽƽЮŔƓŰŔЮŸƖŊ 

fŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШ[ĲĬĲƖċƣŔŸŰЮШыΞΜΞΠьЮШfÉ[ЮÉĲĲĬЮÉĲĦƣŸƖЮÉƨƖƻĲǃЮΥΣΥΧЮШfÉ[ЯШ ǃŸŰЯШÉƽŔƣǍĲƖũċŰĬШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооƽŸƖũĬƚĲĲĬЮŸƖŊоĬŸĦƨůĲŰƣоŔƚŉрƚĲĲĬрƚĲĦƣŸƖрƚƨƖƻĲǃрΞΜΞΠрƚƨůůċƖǃрŸŉрƖĲƚƨũƣƚрċŰĬрċŰċũǃƚŔƚо 

fÉÑ ЮШыΞΜΞΞьЮШfŰƣĲƖŰċƣŔŸŰċũЮÅƨũĲƚЮŉŸƖЮÉĲĲĬЮÑĲƚƣŔŰŊЮШfŰƣĲƖŰċƣŔŸŰċũШÉĲĲĬШÑĲƚƣŔŰŊШ ƚƚŸĦŔċƣŔŸŰЯШ7ċƚƚĲƖƚĬŸƖŉЯШ
ÉƽŔƣǍĲƖũċŰĬЮ 

sċůĲƚЯШÑЮЯШ9őċůƓŔŸŰЯШÂЮЯШ?ŸƽƚĲƣƣЯШ9ЮЯШ~Ħ ĲŔũũЯШ~ЮЯШѼШcŸƨũŔƚƣŸŰЯШ]ЮШыΞΜΝΠьЮШfĬĲŰƣŔǯĦċƣŔŸŰШŸŉШƽĲĲĬШƚĲĲĬƚШŔŰШƚŸŔũШ
ƚċůƓũĲƚШŔŰƣĲƖĦĲƓƣĲĬШċƣШƣőĲШ ĲƽШüĲċũċŰĬШĤŸƖĬĲƖЮШ ĲƽЮüĲċũċŰĬЮÂũċŰƣЮÂƖŸƣĲĦƣŔŸŰЯЮΩΪЯШΞΣрΟΟЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΜΥΠΟоŰǍƓƓЮΞΜΝΠЮΣΤЮΡΤΠΜШ 

sċůĲƚЯШÑЮШuЮЯШÂŸƓċǃЯШfЮЯШ9őċůƓŔŸŰЯШÂЮШ?ЮЯШ]ƖĤċƻċĦЯШ ЮЯШѼШÅőŸĬĲЯШ7ЮШыΞΜΝΞьЮШŰЮfũũƨƚƣƖċƣĲĬЮ]ƨŔĬĲЮƣŸЮìĲĲĬЮÉĲĲĬƚЮ
ŸŉЮ ĲƽЮüĲċũċŰĬЮШ ĲƽШüĲċũċŰĬШÂũċŰƣШÂƖŸƣĲĦƣŔŸŰШÉŸĦŔĲƣǃЯШ ƨĦťũċŰĬЯШ ĲƽШüĲċũċŰĬЮШ 

sċůĲƚЯШÑЮШuЮЯШÅċőůċŰЯШ ЮЯШѼШ~ĲŔũƚŸƓЯШsЮШ~ЮШыΞΜΜΡьЮШ[ċƣőĲŰШы9őĲŰŸƓŸĬŔƨůЮċũĤƨůьШċШĤŔŸƣǃƓĲШƖĲƚŔƚƣċŰƣШƣŸШ
ĬŔĦċůĤċЮШ ĲƽЮüĲċũċŰĬЮÂũċŰƣЮÂƖŸƣĲĦƣŔŸŰЯЮΨΫЯШΝΡΞрΝΡΣЮШ
őƣƣƓƚаооŢŸƨƖŰċũЮŰǍƓƓƚЮŸƖŊоŔŰĬĲǂЮƓőƓоŰǍƓƓоċƖƣŔĦũĲоĬŸƽŰũŸċĬоΠΟΞΝоΠΝΠΦоΣΡΞΟмаӈаƣĲǂƣӀÑőĲӖΞΜŉċƣőĲŰ
ӖΞΜƓũċŰƣƚӖΞΜŉƖŸůӖΞΜŸŰĲЯƣŔůĲƚӖΞΜƣőĲӖΞΜŰŸƖůċũӖΞΜǯĲũĬӖΞΜƖċƣĲЮШ 

sĲŰƚĲŰЯШcЮШ ЮШыΞΜΜΦьЮШfÉÑ ШƓƨƖŔƣǃШċŰċũǃƚŔƚШċŰĬШĬĲƣĲƖůŔŰċƣŔŸŰШŸŉШŸƣőĲƖШƚĲĲĬƚШĤǃШŰƨůĤĲƖШŉƖŸůШΝΦΞΠШƣŸШΞΜΜΣЮШ
ÉĲĲĬЮÑĲƚƣŔŰŊЮfŰƣĲƖŰċƣŔŸŰċũЮΤΦΪЯШΟрΤЮШ 

sŸőŰƚŸŰЯШ?ЮШìЮШыΝΦΥΠьЮШ ШőŔƚƣŸƖǃШŸŉШŸǭŔĦŔċũШƚĲĲĬШƣĲƚƣŔŰŊШŔŰШ ĲƽШüĲċũċŰĬЮШ§ǭŔĦŔċũЮÉĲĲĬЮÑĲƚƣŔŰŊЮÉƣċƣŔŸŰЮ ŰŰƨċũЮ
ÅĲƓŸƖƣЮΤάΫΦЯШΤрΝΞЮШ 
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ΝΜΟ 
 

sŸőŰƚƣŸŰЯШ~ЮШEЮШcЮШыΝΦΣΞьЮШ9ŸůůŸŰũǃШŸĦĦƨƖƖŔŰŊШŔůƓƨƖŔƣŔĲƚШŔŰШƓċƚƣƨƖĲШƚĲĲĬЮШ ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ
ŊƖŔĦƨũƣƨƖĲЮΤΣΨЯШΝΞΞрΝΟΝЮШ 

uĲũũǃЯШ~ЮШыΞΜΞΞьЮШÅĲƚĲċƖĦőШ ŰĬШ?ĲƻĲũŸƓůĲŰƣШÉƓĲĦŔċũŔƚƣШыÂ]]ШìƖŔŊőƣƚŸŰШÉĲĲĬƚШxƣĬЮьЮШÂőŸŰĲШŔŰƣĲƖƻŔĲƽШŸŰШΝΤр
ΜΠрΞΜΞΞШƽŔƣőШsЮ~ЮШÅƨĤĲŰƚƣĲŔŰЮ 

uĲůƓЯШÂЮШ?ЮШыΝΦΦΦьЮШÂċƚƣƨƖĲШƚƓĲĦŔĲƚШċŰĬШĦƨũƣŔƻċƖƚЮШfŰШsЮШìőŔƣĲШѼШsЮШcŸĬŊƚŸŰШыEĬƚЮьЯШ ĲƽЮüĲċũċŰĬЮÂċƚƣƨƖĲЮċŰĬЮ
9ƖŸƓЮÉĦŔĲŰĦĲЮыƓƓЮШΥΟрΦΦьЮШ§ǂŉŸƖĬШÖŰŔƻĲƖƚŔƣǃШÂƖĲƚƚЯШ~ĲũĤŸƨƖŰĲЯШéŔĦƣŸƖŔċЯШ ƨƚƣƖċũŔċШ 

uũŔŰŊůċŰЯШ?ЮШxЮЯШѼШ~ƨƖƖċǃЯШsЮШsЮШыΝΦΤΣьЮШ]ĲƖůŔŰċƣŔŸŰШŸŉШƚĲĲĬƚШŸŉШƣƨƖŉŊƖċƚƚĲƚШċƚШċǭĲĦƣĲĬШĤǃШŊũǃƓőŸƚċƣĲШċŰĬШ
ƓċƖċƕƨċƣЮШìĲĲĬЮÉĦŔĲŰĦĲЯЮΥΧыΞьЯШΝΦΝрΝΦΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΤоÉΜΜΠΟΝΤΠΡΜΜΜΣΡΤΟΡШ 

uƖƨƚĲЯШ~ЮШыΝΦΦΦьЮШÖŰŔŉŸƖůŔƣǃШŸŉШƚĲĲĬШũŸƣƚШċƚШċШƕƨċũŔƣǃШƣƖċŔƣтƣőĲШƚƣċƣŔƚƣŔĦċũШċƚƓĲĦƣƚЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮìŸƖũĬЮ
ÉĲĲĬЮ9ŸŰŉĲƖĲŰĦĲЯШΝΟΦрΝΠΟЮШ 

uƨĬƚťЯШÂЮЯШѼШÉƣƖĲŔĤŔŊЯШsЮШ9ЮШыΞΜΜΟьЮШcĲƖĤŔĦŔĬĲƚтċШƣƽŸȤĲĬŊĲĬШƚƽŸƖĬЮШìĲĲĬЮÅĲƚĲċƖĦőЯЮΧΦыΞьЯШΦΜрΝΜΞЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΠΣоŢЮΝΟΣΡрΟΝΥΜЮΞΜΜΟЮΜΜΟΞΥЮǂШ 

xċŔĬũċƽЯШ ЮШÉЮЯШѼШÑĲƨĤĲƖЯШ ЮШыΞΜΞΝьЮШÑĲůƓĲƖċƣĲШŉŸƖċŊĲШŊƖċƚƚрũĲŊƨůĲШůŔǂƣƨƖĲƚаШċĬƻċŰĦĲƚШċŰĬШƓĲƖƚƓĲĦƣŔƻĲƚЮШ
ÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮfŰƣĲƖŰċƣŔŸŰċũЮ]ƖċƚƚũċŰĬƚЮ9ŸŰŊƖĲƚƚЯШΝрΞΝЮШ
őƣƣƓƚаооƨťŰŸƽũĲĬŊĲЮƨťǃЮĲĬƨоĦŊŔоƻŔĲƽĦŸŰƣĲŰƣЮĦŊŔеċƖƣŔĦũĲӀΠΜΣΜѼĦŸŰƣĲǂƣӀŔŊĦШ 

xĲőċŰЯШ ЮШEЮЯШ~ƨƖƓőǃЯШsЮШÅЮЯШÑőŸƖĤƨƖŰЯШxЮШÂЮЯШѼШ7ƖċĬũĲǃЯШ7ЮШ ЮШыΞΜΝΟьЮШ ĦĦŔĬĲŰƣċũШŔŰƣƖŸĬƨĦƣŔŸŰƚШċƖĲШċŰШŔůƓŸƖƣċŰƣШ
ƚŸƨƖĦĲШŸŉШŔŰƻċƚŔƻĲШƓũċŰƣƚШŔŰШƣőĲШ9ŸŰƣŔŰĲŰƣċũШÖŰŔƣĲĬШÉƣċƣĲƚЮШůĲƖŔĦċŰЮsŸƨƖŰċũЮŸŉЮ7ŸƣċŰǃЯЮΤΣΣыΤьЯШΝΞΥΤр
ΝΞΦΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΤΟΞоċŢĤЮΝΟΜΜΜΣΝШ 

xĲƣƚŔŸƨЯШÉЮЯШ~ċĬĲƚŔƚЯШÂЮЯШéċƚĬĲťŔƚЯШEЮЯШ~ŸŰƣĲůƨƖƖŸЯШ9ЮЯШ]ƖŔŊŸƖŔŸƨЯШ~ЮШEЮЯШÉťċƻĬŔƚЯШ]ЮЯШ~ŸƨƚƚŔƚЯШéЮЯШuŸƨƣĲũŔĬċťŔƚЯШ
ЮШEЮЯШѼШÑǍċťŸƚЯШ ЮШ]ЮШыΞΜΞΠьЮШ?  ШĤċƖĦŸĬŔŰŊШċƚШċШƓũċŰƣШŔĬĲŰƣŔǯĦċƣŔŸŰШůĲƣőŸĬЮШƓƓũŔĲĬЮÉĦŔĲŰĦĲƚЯЮ

ΤΧыΠьЯШΝΠΝΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоċƓƓΝΠΜΠΝΠΝΡШ 
xĲƻǃЯШEЮШ7ЮШыΝΦΝΤьЮШÑőĲШŰĲĲĬШŸŉШƚĲĲĬШƣĲƚƣŔŰŊЮШÉŸůĲШĦċƚĲƚШŔŰШƓŸŔŰƣЮШ ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ ŊƖŔĦƨũƣƨƖĲЮΤΧЯШΟΦΜр

ΟΦΟЮШ 
xĲƻǃЯШEЮШ7ЮШыΝΦΟΟьЮШÑőĲШĲǂƣĲŰƚŔŸŰШŸŉШŸƻĲƖƚĲċƚШůċƖťĲƣƚШŉŸƖШ ĲƽШüĲċũċŰĬШĦĲƖƣŔǯĲĬШƚĲĲĬƚЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ

 ĲƽЮüĲċũċŰĬЮ]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰЯЮΥЯШΝрΠЮШ
őƣƣƓƚаооƽƽƽЮŰǍŊċŢŸƨƖŰċũЮŸƖŊЮŰǍоŔŰĬĲǂЮƓőƓоÂƖŸ ü] оċƖƣŔĦũĲоĬŸƽŰũŸċĬоΤΣΡоΟΦΟоΞΝΡΥШ 

xĲƻǃЯШEЮШ7ЮЯШѼШ?ċƻŔĲƚЯШìЮШыΝΦΞΦьЮШÉƣƖċŔŰШŔŰƻĲƚƣŔŊċƣŔŸŰШƖĲũċƣŔƻĲШƣŸШŊƖċƚƚĲƚШċŰĬШĦũŸƻĲƖƚЮШ ĲƽЮüĲċũċŰĬЮsŸƨƖŰċũЮŸŉЮ
ŊƖŔĦƨũƣƨƖĲЮΦάЯШΝрΥЮШőƣƣƓƚаооƓċƓĲƖƚƓċƚƣЮŰċƣũŔĤЮŊŸƻƣЮŰǍоƓĲƖŔŸĬŔĦċũƚо üs ]ΝΦΞΦΝΞΞΜЮΞЮΞШ 

xŔŰĦŸũŰШEŰƻŔƖŸŰůĲŰƣċũЮШыΞΜΜΜьЮШfŰŉŸƖůċƣŔŸŰЮŸŰЮƽċƣĲƖЮċũũŸĦċƣŔŸŰЮŔŰЮ ĲƽЮüĲċũċŰĬЮёÅĲƓŸƖƣЮ ŸЮΧΦΪΨђЮШxŔŰĦŸũŰШ
ŊƖŔƣĲĦőШxƣĬЮЯШxŔŰĦŸũŰЯШ ĲƽШüĲċũċŰĬЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ

őƣƣƓƚаооĲŰƻŔƖŸŰůĲŰƣЮŊŸƻƣЮŰǍоċƚƚĲƣƚоÂƨĤũŔĦċƣŔŸŰƚо[ŔũĲƚоfŰŉŸƖůċƣŔŸŰрŸŰрƽċƣĲƖрċũũŸĦċƣŔŸŰрŔŰр Ĳƽр
üĲċũċŰĬЮƓĬŉ 

xŸŰƚĬċũĲЯШÑЮШìЮШыΝΦΝΝьЮШ[ċƖůШƚĲĲĬƚЮШfůƓŸƖƣċŰĦĲШŸŉШƓƨƖŔƣǃЮШÑőĲЮsŸƨƖŰċũЮŸŉЮƣőĲЮ?ĲƓċƖƣůĲŰƣЮŸŉЮ ŊƖŔĦƨũƣƨƖĲЯЮΤΤыΝьЯШ
ΞΜΜрΞΜΞЮШ 

~ċĦťЯШÅЮШ ЮЯШѼШxŸŰƚĬċũĲЯШìЮШ~ЮШыΞΜΜΝьЮШcƨůċŰƚШċƚШŊũŸĤċũШƓũċŰƣШĬŔƚƓĲƖƚĲƖƚаШŊĲƣƣŔŰŊШůŸƖĲШƣőċŰШƽĲШĤċƖŊċŔŰĲĬШ
ŉŸƖЮШ7ŔŸÉĦŔĲŰĦĲЯЮΨΤыΞьЯШΦΡрΝΜΞЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΣΠΝоΜΜΜΣрΟΡΣΥыΞΜΜΝьΜΡΝяΜΜΦΡаc ]Â?]ѐΞЮΜЮ9§бΞШ 

~ċƣőĲƖЯШÅЮШ?ЮШsЮЯШ~ĲũőƨŔƚőЯШ?ЮШÑЮЯШѼШcĲƖũŔőǃЯШ~ЮШыΝΦΦΡьЮШÑƖĲŰĬƚШŔŰШƣőĲШŊũŸĤċũШůċƖťĲƣŔŰŊШŸŉШƽőŔƣĲШĦũŸƻĲƖШĦƨũƣŔƻċƖƚЮШ
 ĲƽЮüĲċũċŰĬЮ]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰжЮÅĲƚĲċƖĦőЮċŰĬЮÂƖċĦƣŔĦĲЮÉĲƖŔĲƚЯЮΩЯШΤрΝΠЮШ
őƣƣƓƚаооƽƽƽЮŊƖċƚƚũċŰĬЮŸƖŊЮŰǍоƓƨĤũŔĦċƣŔŸŰƚоŰǍŊƖċƚƚũċŰĬхƓƨĤũŔĦċƣŔŸŰхΣΝΝЮƓĬŉШ 

~ċƣŸƚЯШsЮЯШxŔƣƣũĲЯШ ЮЯШ7ƖŸŸůĲЯШuЮЯШuĲŰŰĲĬǃЯШEЮЯШÉċŰĦőĲǍЯШ[ЮШ ЮШ~ЮЯШxċƣŸŉƚťŔрÅŸĤũĲƚЯШ~ЮЯШfƖƻŔŰĲЯШÅЮЯШ]ŔũũЯШ9ЮЯШ
EƚƓŔŰŸǍċЯШ ЮЯШcŸƽċũĬЯШ]ЮЯШ§ũƣőŸŉЯШuЮЯШ7ċũũЯШ~ЮЯШѼШ7ŸƚĲƖЯШ9ЮШxЮШыΞΜΝΦьЮШ9ŸŰŰĲĦƣŔŰŊШŔƚũċŰĬШĦŸůůƨŰŔƣŔĲƚШ
ŸŰШċШŊũŸĤċũШƚĦċũĲаШĦċƚĲШƚƣƨĬŔĲƚШŔŰШŔƚũċŰĬШĤŔŸƚĲĦƨƖŔƣǃЮШìĲƚƣĲƖŰЮ ŸƖƣőЮ ůĲƖŔĦċŰЮ ċƣƨƖċũŔƚƣЯЮΪΫыΠьЯШΦΡΦр
ΦΤΞЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΥоΜΣΠЮΜΤΥЮΜΠΟΞШ 

~ċƣƣőĲƽƚЯШxЮШsЮШыΝΦΡΡьЮШxŸĦċũШƽĲĲĬШƓƖŸĤũĲůƚЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ ĲƽЮüĲċũċŰĬЮ]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰЯЮΤΪЯШΣΞр
ΣΦЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΡΥΠоŢŰǍŊЮΝΦΡΡЮΝΤЮΝΜΠΟШ 

~Ħ9ċƽЯШÂЮШыΝΦΦΜьЮШ ШƚĲĲĬШĬƖĲƚƚĲƖѣƚШƓĲƖƚƓĲĦƣŔƻĲШŸŉШƚĲĲĬШƓƖŸĬƨĦƣŔŸŰЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮƣőĲЮ ĲƽЮüĲċũċŰĬЮ
]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰЯЮΨΥЯШΤΡрΤΣЮШ
őƣƣƓƚаооƽƽƽЮŊƖċƚƚũċŰĬЮŸƖŊЮŰǍоƓƨĤũŔĦċƣŔŸŰƚоŰǍŊƖċƚƚũċŰĬхƓƨĤũŔĦċƣŔŸŰхΦΝΥЮƓĬŉШ 

~Ħ?ŸŰċũĬЯШ~ЮШ[ЮЯШѼШ9ŸƓĲũċŰĬЯШxЮЯШ§ЮШыΞΜΝΞьЮШÉĲĲĬЮÂƖŸĬƨĦƣŔŸŰжЮÂƖŔŰĦŔƓũĲƚЮċŰĬЮÂƖċĦƣŔĦĲƚЮШÉƓƖŔŰŊĲƖШÉĦŔĲŰĦĲШѼШ
7ƨƚŔŰĲƚƚШ~ĲĬŔċЯШ7ĲƖũŔŰЯШ]ĲƖůċŰǃЮШ 

~ĦuŔŰŰĲǃЯШìЮШыΞΜΝΜьЮШ?ċƣċШƚƣƖƨĦƣƨƖĲƚШŉŸƖШƚƣċƣŔƚƣŔĦċũШĦŸůƓƨƣŔŰŊШŔŰШÂǃƣőŸŰЮШÉĦŔÂǃЯЮΧΧΨыΝьЯШΡΝрΡΣЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΡΜΥΜо~ċŢŸƖċрΦΞĤŉΝΦΞΞрΜΜċШ 

https://doi.org/10.1017/S0043174500065735
https://doi.org/10.1046/j.1365-3180.2003.00328.x
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=4060&context=igc
https://doi.org/10.3732/ajb.1300061
https://doi.org/10.3390/app14041415
https://www.nzgajournal.org.nz/index.php/ProNZGA/article/download/765/393/2158
https://paperspast.natlib.govt.nz/periodicals/NZJAG19291220.2.2
https://environment.govt.nz/assets/Publications/Files/Information-on-water-allocation-in-New-Zealand.pdf
https://environment.govt.nz/assets/Publications/Files/Information-on-water-allocation-in-New-Zealand.pdf
https://doi.org/10.1641/0006-3568(2001)051%5b0095:HAGPDG%5d2.0.CO;2
https://www.grassland.org.nz/publications/nzgrassland_publication_611.pdf
https://doi.org/10.3398/064.078.0432
https://doi.org/10.33584/jnzg.1955.17.1043
https://www.grassland.org.nz/publications/nzgrassland_publication_918.pdf
https://doi.org/10.25080/Majora-92bf1922-00a
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~ĲũőƨŔƚőЯШ?ЮШыΞΜΜΥьЮШÉĲĲĬШƕƨċũŔƣǃШŔŰШ ĲƽШüĲċũċŰĬрőŔƚƣŸƖŔĦċũШċŰĬШĦƨƖƖĲŰƣЮШ ĲƽЮüĲċũċŰĬЮ]ƖċƚƚũċŰĬЮ ƚƚŸĦŔċƣŔŸŰжЮ
ÅĲƚĲċƖĦőЮċŰĬЮÂƖċĦƣŔĦĲЮÉĲƖŔĲƚЯЮΤΧЯШΠΝрΠΡЮШőƣƣƓƚаооƽƽƽЮŰǍŊƚƣċЮĦŸЮŰǍоƽƓр
ĦŸŰƣĲŰƣоƨƓũŸċĬƚоőŔƚƣŸƖǃоÉĲĲĬрÄƨċũŔƣǃрŔŰр üрcŔƚƣŸƖŔĦċũрċŰĬр9ƨƖƖĲŰƣр?р~ĲũőƨŔƚőЮƓĬŉШ 

~ĲŰĦőċƖŔЯШòЮЯШ9ċůŔũũĲƖŔЯШ9ЮЯШ~ŔĦőĲũЯШÉЮЯШ7ƖƨŰĲũЯШ?ЮЯШ?ĲƚƚċŔŰƣЯШ[ЮЯШxĲШ9ŸƖƖĲЯШéЮЯШѼШ?ĳũǃĲЯШ9ЮШыΞΜΜΣьЮШìĲĲĬШƖĲƚƓŸŰƚĲШ
ƣŸШőĲƖĤŔĦŔĬĲƚаШƖĲŊŔŸŰċũȤƚĦċũĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШőĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШċũũĲũĲƚШŔŰШƣőĲШŊƖċƚƚШƽĲĲĬШ ũŸƓĲĦƨƖƨƚШ
ůǃŸƚƨƖŸŔĬĲƚЮШ ĲƽЮÂőǃƣŸũŸŊŔƚƣЯЮΤΪΤыΠьЯШΥΣΝрΥΤΠЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΝΝоŢЮΝΠΣΦрΥΝΟΤЮΞΜΜΣЮΜΝΤΥΥЮǂШ 

~ŔĦőċĲũЯШÂЮШsЮЯШ§ƽĲŰЯШ~ЮШsЮЯШѼШÂŸƽũĲƚЯШÉЮШ7ЮШыΞΜΝΜьЮШcĲƖĤŔĦŔĬĲрƖĲƚŔƚƣċŰƣШƽĲĲĬШƚĲĲĬƚШĦŸŰƣċůŔŰċƣĲШŊƖċŔŰШƚŸƽŰШŔŰШ
ƣőĲШìĲƚƣĲƖŰШ ƨƚƣƖċũŔċŰШŊƖċŔŰĤĲũƣЮШìĲĲĬЮÉĦŔĲŰĦĲЯЮΨΫыΠьЯШΠΣΣрΠΤΞЮШőƣƣƓƚаооĦċƽƚЮŸƖŊЮŰǍоŸũĬр
ƚŔƣĲоċƽĦоΞΜΝΜоċƽĦΞΜΝΜΝΞΥΡΝЮƓĬŉШ 

~ŔƣĦőĲũũЯШ ЮЯШѼШcċŰŰċŰЯШ7ЮШыΞΜΝΠьЮШcĲƖĤŔĦŔĬĲШƖĲƚŔƚƣċŰĦĲШŔŰШ ĲƽШüĲċũċŰĬШƣƨƖŉЮШ ĲƽЮüĲċũċŰĬЮÑƨƖŉЮ~ċŰċŊĲůĲŰƣЮ
sŸƨƖŰċũЯЮΦΤыΞьЯШΝΥрΞΜЮШ 

~ÂfЮШыΞΜΞΜьЮШÄƨċŰ9ċƖŊŸЮ?ċƣċĤċƚĲЮШ~ŔŰŔƚƣƖǃШŉŸƖШÂƖŔůċƖǃШfŰĬƨƚƣƖŔĲƚЯШìĲũũŔŰŊƣŸŰЯШ ĲƽШüĲċũċŰĬЮ 
~ÂfЮШыΞΜΞΞċьЮШ ĲƽЮüĲċũċŰĬЮ ŊƖŔĦƨũƣƨƖċũЮ9ŸůƓŸƨŰĬЮċŰĬЮéĲƣĲƖŔŰċƖǃЮ~ĲĬŔĦŔŰĲЮÅĲŊŔƚƣĲƖЮё 9é~ђЮШ~ŔŰŔƚƣƖǃШŉŸƖШ

ÂƖŔůċƖǃШfŰĬƨƚƣƖŔĲƚЯШìĲũũŔŰŊƣŸŰЯШ ĲƽШüĲċũċŰĬЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооĲċƣƚċŉĲЮŰǍŉƚċЮŊŸƻƣЮŰǍоƽĲĤоƓƨĤũŔĦоċĦƻůрƖĲŊŔƚƣĲƖ 

~ÂfЮШыΞΜΞΞĤьЮШÉĦőĲĬƨũĲЮŸŉЮƖĲŊƨũċƣĲĬЮёƕƨċƖċŰƣŔŰĲђЮƽĲĲĬЮƚĲĲĬƚЮШ~ŔŰŔƚƣƖǃШŉŸƖШÂƖŔůċƖǃШfŰĬƨƚƣƖŔĲƚЯШìĲũũŔŰŊƣŸŰЯШ
 ĲƽШüĲċũċŰĬЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооƽƽƽЮůƓŔЮŊŸƻƣЮŰǍоĬůƚĬŸĦƨůĲŰƣоΤΝΝΝрƚĦőĲĬƨũĲрŸŉрƖĲŊƨũċƣĲĬр
ƕƨċƖċŰƣŔŰĲрƽĲĲĬрƚĲĲĬƚ 

~ÂfЮШыΞΜΞΡċьЮШfůƓŸƖƣЮőĲċũƣőЮƚƣċŰĬċƖĬжЮÉĲĲĬƚЮŉŸƖЮƚŸƽŔŰŊЮёΤΨΨдΣΥдΣΨђЮШ~ŔŰŔƚƣƖǃШŉŸƖШÂƖŔůċƖǃШfŰĬƨƚƣƖŔĲƚЯШ
ìĲũũŔŰŊƣŸŰЯШ ĲƽШüĲċũċŰĬЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооƽƽƽЮůƓŔЮŊŸƻƣЮŰǍоĬůƚĬŸĦƨůĲŰƣоΝΝΡΝрÉĲĲĬƚрŉŸƖр
ÉŸƽŔŰŊрfůƓŸƖƣрcĲċũƣőрÉƣċŰĬċƖĬо 

~ÂfЮШыΞΜΞΡĤьЮШÂũċŰƣƚЮ7ŔŸƚĲĦƨƖŔƣǃЮfŰĬĲǂШőƣƣƓƚаооƓŔĲƖƚĲċƖĦőЮůƓŔЮŊŸƻƣЮŰǍоƓũċŰƣƚрĤŔŸƚĲĦƨƖŔƣǃрŔŰĬĲǂШ 
 fì ЮШыΞΜΝΞьЮШ ĲƽЮüĲċũċŰĬЮůĲĬŔċŰЮċŰŰƨċũЮƖċŔŰŉċũũЮёΤάΫΤцΥΣΤΣђЮШ ċƣŔŸŰċũШfŰƚƣŔƣƨƣĲШŸŉШìċƣĲƖШċŰĬШ ƣůŸƚƓőĲƖŔĦШ

ÅĲƚĲċƖĦőЯШ ƨĦťũċŰĬЯШ ĲƽШüĲċũċŰĬЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŰŔƽċЮĦŸЮŰǍоĲĬƨĦċƣŔŸŰрċŰĬр
ƣƖċŔŰŔŰŊоƚĦőŸŸũƚоƖĲƚŸƨƖĦĲƚоĦũŔůċƣĲоŸƻĲƖƻŔĲƽ 

 ŸƻċĦőĲůШ ŊƖŔĦőĲůŔĦċũШ~ċŰƨċũЮШыΞΜΞΞьЮШ ŊƖŔůĲĬŔċШxƣĬЮЯШ9őƖŔƚƣĦőƨƖĦőЯШ ĲƽШüĲċũċŰĬЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮŰŸƻċĦőĲůЮĦŸЮŰǍо 

§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЮШыΞΜΞΜċьЮШÉĲĲĬеЮĦũŸƻĲƖеЮŉŸƖЮƚŸƽŔŰŊЮШ~fÑШ~ĲĬŔċШxċĤЯШ9ċůĤƖŔĬŊĲЯШ
~ċƚƚċĦőƨƚĲƣƣƚЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШƽƽƽЮŸĲĦЮƽŸƖũĬоĲŰоƓƖŸǯũĲоőƚоƚĲĲĬрĦũŸƻĲƖрŉŸƖрƚŸƽŔŰŊ 

§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЮШыΞΜΞΜĤьЮШÉĲĲĬеЮƖǃĲŊƖċƚƚеЮŉŸƖЮƚŸƽŔŰŊЮШ~fÑШ~ĲĬŔċШxċĤЯШ9ċůĤƖŔĬŊĲЯШ
~ċƚƚċĦőƨƚĲƣƣƚЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŸĲĦЮƽŸƖũĬоĲŰоƓƖŸǯũĲоőƚоƚĲĲĬрƖǃĲрŊƖċƚƚрŉŸƖрƚŸƽŔŰŊ 

§ĤƚĲƖƻċƣŸƖǃШŸŉШEĦŸŰŸůŔĦШ9ŸůƓũĲǂŔƣǃЮШыΞΜΞΡьЮШÉŸƽŔŰŊЮÉĲĲĬƚЮШ~fÑШ~ĲĬŔċШxċĤЯШ9ċůĤƖŔĬŊĲЯШ~ċƚƚċĦőƨƚĲƣƣƚЮШ
ÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŸĲĦЮƽŸƖũĬоĲŰоƓƖŸǯũĲоőƚоƚŸƽŔŰŊрƚĲĲĬƚ 

§ĲƖťĲЯШEЮШ9ЮЯШѼШ?ĲőŰĲЯШcЮШìЮШыΞΜΜΠьЮШÉċŉĲŊƨċƖĬŔŰŊШƓƖŸĬƨĦƣŔŸŰШрШũŸƚƚĲƚШŔŰШůċŢŸƖШĦƖŸƓƚШċŰĬШƣőĲШƖŸũĲШŸŉШĦƖŸƓШ
ƓƖŸƣĲĦƣŔŸŰЮШ9ƖŸƓЮÂƖŸƣĲĦƣŔŸŰЯЮΥΦыΠьЯШΞΤΡрΞΥΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĦƖŸƓƖŸЮΞΜΜΟЮΝΜЮΜΜΝШ 

§ƚƣũŔĲЯШ~ЮШcЮЯШѼШcŸƽċƣƣЯШuЮШ ЮШыΞΜΝΟьЮШ?ŸƽŰǃШĤƖŸůĲШы7ƖŸůƨƚЮƣĲĦƣŸƖƨůьШĦŸůƓĲƣŔƣŔŸŰШċŰĬШĦŸŰƣƖŸũШŔŰШŰŸрƣŔũũШ
ƚƓƖŔŰŊШƽőĲċƣЮШìĲĲĬЮÑĲĦőŰŸũŸŊǃЯЮΥΪыΟьЯШΡΜΞрΡΜΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΣΝΠоìÑр?рΝΝрΜΜΜΟΟЮΝШ 

ÂċƖƚŸŰƚЯШ[ЮШ]ЮШыΝΦΥΡьЮШÑőĲШĲċƖũǃШőŔƚƣŸƖǃШŸŉШƚĲĲĬШĦĲƖƣŔǯĦċƣŔŸŰЯШΝΦΜΜтΝΦΤΜЮШfŰШ~ЮШ7ЮШ~Ħ?ŸŰċũĬШѼШìЮШ?ЮШÂċƖĬĲĲШ
ыEĬƚЮьЯШÑőĲЮÅŸũĲЮŸŉЮÉĲĲĬЮ9ĲƖƣŔǯĦċƣŔŸŰЮŔŰЮƣőĲЮÉĲĲĬЮfŰĬƨƚƣƖǃШыéŸũЮШΝΜЯШƓƓЮШΟрΤьЮШ9ƖŸƓШÉĦŔĲŰĦĲШÉŸĦŔĲƣǃШŸŉШ
ůĲƖŔĦċЯШ~ċĬŔƚŸŰЯШìŔƚĦŸŰƚŔŰЯШÖŰŔƣĲĬШÉƣċƣĲƚЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΝΟΡоĦƚƚċƚƓĲĦƓƨĤΝΜШ 

ÂĲċƖƚŸŰЯШÑЮШыΞΜΝΜьЮШcŔŊőрƚƓĲĲĬШƚŸƖƣŔŰŊШŸŉШŊƖċŔŰƚШĤǃШĦŸũŸƖШċŰĬШƚƨƖŉċĦĲШƣĲǂƣƨƖĲЮШƓƓũŔĲĬЮEŰŊŔŰĲĲƖŔŰŊЮŔŰЮ
ŊƖŔĦƨũƣƨƖĲЮΥΩыΟьЯШΠΦΦрΡΜΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΟΜΟΝоΞΜΝΟЮΞΦΦΠΥШ 

ÂĲůĤĲƖƣŸŰЯШfЮШsЮЯШÉůŔƣőЯШ]ЮШÅЮЯШÂőŔũũĲǃЯШ]ЮШxЮЯШÅŸƨƕƨĲƣƣĲЯШ[ЮШ~ЮЯШѼШòƨĲŰЯШ]ЮШòЮШыΝΦΦΥьЮШ[ŔƖƚƣШÅĲƓŸƖƣШŸŉШÂǃƣőŔƨůЮ
ƨũƣŔůƨůЯШÂдЮŔƖƖĲŊƨũċƖĲЯШÅőŔǍŸĦƣŸŰŔċЮƚŸũċŰŔШ]ΠЯШċŰĬШ[ƨƚċƖŔƨůЮƓƖŸũŔŉĲƖċƣƨůШŉƖŸůШ ƖƖŸƽũĲċŉШ9ũŸƻĲƖШ
ыÑƖŔŉŸũŔƨůЮƻĲƚŔĦƨũŸƚƨůьаШċШĬŔƚĲċƚĲШĦŸůƓũĲǂЮШÂũċŰƣЮ?ŔƚĲċƚĲЯЮΫΥыΝьЯШΝΞΥрΝΞΥЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΦΠоÂ?fÉЮΝΦΦΥЮΥΞЮΝЮΝΞΥ7Ш 

ÂĲƣĲƖƚЯШEЮШsЮЯШѼШ?ċƻŔƚЯШ[ЮШÉЮШыΝΦΣΜьЮШ9ŸŰƣƖŸũШŸŉШƽĲĲĬƚШŔŰШũĲŊƨůĲШƚĲĲĬŔŰŊƚШƽŔƣőШΠрыΞЯШΠр?7ьЯШĬċũċƓŸŰЯШċŰĬШÑ9 ЮШ
ìĲĲĬƚЯЮΫыΟьЯШΟΠΦрΟΣΤЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΟΜΤоΠΜΠΜΠΟΟШ 

ÂĲƣĲƖƚŸŰЯШ]ЮШыΝΦΣΤьЮШÑőĲШĬŔƚĦŸƻĲƖǃШċŰĬШĬĲƻĲũŸƓůĲŰƣШŸŉШΞЯШΠр?ЮШŊƖŔĦƨũƣƨƖċũЮcŔƚƣŸƖǃЮΧΤыΟьЯШΞΠΟрΞΡΠЮШ
őƣƣƓƚаооƽƽƽЮŢƚƣŸƖЮŸƖŊоƚƣċĤũĲоΟΤΠΜΟΟΥШ 

ÂǃƜĲťЯШÂЮЯШÅŔĦőċƖĬƚŸŰЯШ?ЮШ~ЮЯШÅĲŢůČŰĲťЯШ~ЮЯШìĲĤƚƣĲƖЯШ]ЮШxЮЯШìŔũũŔċůƚŸŰЯШ~ЮЯШѼШuŔƖƚĦőŰĲƖЯШsЮШыΞΜΜΠьЮШ ũŔĲŰШƓũċŰƣƚШ
ŔŰШĦőĲĦťũŔƚƣƚШċŰĬШǰŸƖċƚаШƣŸƽċƖĬƚШĤĲƣƣĲƖШĦŸůůƨŰŔĦċƣŔŸŰШĤĲƣƽĲĲŰШƣċǂŸŰŸůŔƚƣƚШċŰĬШĲĦŸũŸŊŔƚƣƚЮШÑċǂŸŰЯЮ
ΨΦыΝьЯШΝΟΝрΝΠΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΟΜΤоΠΝΟΡΠΦΥШ 

https://www.nzgsta.co.nz/wp-content/uploads/history/Seed-Quality-in-NZ-Historical-and-Current-D-Melhuish.pdf
https://www.nzgsta.co.nz/wp-content/uploads/history/Seed-Quality-in-NZ-Historical-and-Current-D-Melhuish.pdf
https://doi.org/10.1111/j.1469-8137.2006.01788.x
https://caws.org.nz/old-site/awc/2010/awc201012851.pdf
https://caws.org.nz/old-site/awc/2010/awc201012851.pdf
https://eatsafe.nzfsa.govt.nz/web/public/acvm-register
https://www.mpi.govt.nz/dmsdocument/7111-schedule-of-regulated-quarantine-weed-seeds
https://www.mpi.govt.nz/dmsdocument/7111-schedule-of-regulated-quarantine-weed-seeds
https://www.mpi.govt.nz/dmsdocument/1151-Seeds-for-Sowing-Import-Health-Standard/
https://www.mpi.govt.nz/dmsdocument/1151-Seeds-for-Sowing-Import-Health-Standard/
https://piersearch.mpi.govt.nz/plants-biosecurity-index
https://niwa.co.nz/education-and-training/schools/resources/climate/overview
https://niwa.co.nz/education-and-training/schools/resources/climate/overview
https://www.novachem.co.nz/
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https://oec.world/en/profile/hs/sowing-seeds
https://doi.org/10.1016/j.cropro.2003.10.001
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https://doi.org/10.2135/cssaspecpub10
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ΝΜΡ 
 

ÄƨĲĲŰЯШsЮШÂЮЯШÄƨŔŰŰЯШ]ЮШÂЮЯШѼШuĲŸƨŊőЯШ~ЮШsЮШыΞΜΜΞьЮШEǂƓĲƖŔůĲŰƣċũЮ?ĲƚŔŊŰЮċŰĬЮ?ċƣċЮ ŰċũǃƚŔƚЮŉŸƖЮ7ŔŸũŸŊŔƚƣƚЮШ
9ċůĤƖŔĬŊĲШÖŰŔƻĲƖƚŔƣǃШÂƖĲƚƚЯШ9ċůĤƖŔĬŊĲЯШÖŰŔƣĲĬШuŔŰŊĬŸůШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΤо97§ΦΤΥΜΡΝΝΥΜΣΟΥΠШ 

ÅċőůċŰЯШ ЮЯШsċůĲƚЯШÑЮШuЮЯШѼШ~ŸƖƣŔůĲƖЯШsЮШыΝΦΥΟьЮШ9ŸŰƣƖŸũШŸŉШċƣƖċǍŔŰĲрƖĲƚŔƚƣċŰƣШŉċƣőĲŰШŔŰШůċŔǍĲЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮ
ƣőĲЮ ĲƽЮüĲċũċŰĬЮìĲĲĬЮċŰĬЮÂĲƚƣЮ9ŸŰƣƖŸũЮ9ŸŰŉĲƖĲŰĦĲЯЮΦΩЯШΞΞΦрΞΟΞЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΜΥΠΟоŰǍƓƓЮΝΦΥΟЮΟΣЮΦΡΥΞШ 

ÅŸũƚƣŸŰЯШ~ЮШÂЮЯШѼШ ƖĦőŔĲЯШ7ЮШыΝΦΦΤьЮШìőŔƣĲШĦũŸƻĲƖШƚĲĲĬШĦƖŸƓШƣŸũĲƖċŰĦĲШƣŸШĬŔǰƨŉĲŰŔĦċŰШőĲƖĤŔĦŔĬĲЮШÂƖŸĦĲĲĬŔŰŊƚЮŸŉЮ
ƣőĲЮ ŊƖŸŰŸůǃЮÉŸĦŔĲƣǃЮŸŉЮ ĲƽЮüĲċũċŰĬЯЮΥΪЯШΝрΠЮШ
őƣƣƓƚаооƽƽƽЮċŊƖŸŰŸůǃƚŸĦŔĲƣǃЮŸƖŊЮŰǍоǯũĲƚоΝΦΦΤхΝЮхìхĦũŸƻĲƖхƚĲĲĬĦƖŸƓхƣŸũĲƖċŰĦĲхƣŸхőĲƖĤŔĦŔĬĲЮƓĬŉШ 

ÅŸũƚƣŸŰЯШ~ЮШÂЮЯШ ƖĦőŔĲЯШìЮШsЮЯШÅĲĬĬǃЯШuЮЯШѼШ?ċƚƣŊőĲŔĤЯШ[ЮШыΞΜΜΟьЮШ]ƖċƚƚШƽĲĲĬШĦŸŰƣƖŸũШċŰĬШőĲƖĤŔĦŔĬĲШƣŸũĲƖċŰĦĲШŔŰШ
ĦĲƖĲċũƚЮШ ĲƽЮüĲċũċŰĬЮÂũċŰƣЮÂƖŸƣĲĦƣŔŸŰЯЮΨΩЯШΞΞΜрΞΞΣЮШ
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ÖÉ? ЮШыΞΜΝΦьЮШÅĲŊƨũċƣŸƖǃЮŉƖċůĲƽŸƖťЮŉŸƖЮƚĲĲĬЮőĲċũƣőЮёƖĲŉƖĲƚőЮƻĲƖƚŔŸŰЮΧдΣђЮШ ŰŔůċũШċŰĬШÂũċŰƣШcĲċũƣőШfŰƚƓĲĦƣŔŸŰШ
ÉĲƖƻŔĦĲЯШÖŰŔƣĲĬШÉƣċƣĲƚШ?ĲƓċƖƣůĲŰƣШŸŉШ ŊƖŔĦƨũƣƨƖĲЯШ~ċƖǃũċŰĬЯШÖŰŔƣĲĬШÉƣċƣĲƚЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮċƓőŔƚЮƨƚĬċЮŊŸƻоƓũċŰƣхőĲċũƣőоĬŸƽŰũŸċĬƚоƖĲŉƖĲƚőоƖĲŉƖĲƚőрĦŸŰĦĲƓƣрƓċƓĲƖЮƓĬŉ 

ÖÉ? ЮШыΞΜΞΠьЮШÂũċŰƣŔŰŊЮÉĲĲĬƚЮШÖŰŔƣĲĬШÉƣċƣĲƚШ?ĲƓċƖƣůĲŰƣШŸŉШ ŊƖŔĦƨũƣƨƖĲЯШ[ŸƖĲŔŊŰШ ŊƖŔĦƨũƣƨƖċũШÉĲƖƻŔĦĲЮШ
ÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŉċƚЮƨƚĬċЮŊŸƻоĬċƣċоĦŸůůŸĬŔƣŔĲƚоƚĲĲĬƚрƓũċŰƣŔŰŊ 

ÖÉ? ЮШыΞΜΞΡьЮШÂƖŸĬƨĦƣŔŸŰЮцЮÅċƓĲƚĲĲĬЮШÖŰŔƣĲĬШÉƣċƣĲƚШ?ĲƓċƖƣůĲŰƣШŸŉШ ŊƖŔĦƨũƣƨƖĲЯШ[ŸƖĲŔŊŰШ ŊƖŔĦƨũƣƨƖċũШÉĲƖƻŔĦĲЮШ
ÅĲƣƖŔĲƻĲĬШŉƖŸůШőƣƣƓƚаооŉċƚЮƨƚĬċЮŊŸƻоĬċƣċоƓƖŸĬƨĦƣŔŸŰоĦŸůůŸĬŔƣǃоΞΞΞΣΜΜΜ 

ìċŰŊЯШÅЮШыΞΜΞΡьЮШÉĲĲĬЮŔĬĲŰƣŔǯĦċƣŔŸŰЮƨƚŔŰŊЮůċĦőŔŰĲЮĬĲĲƓЮũĲċƖŰŔŰŊЮċŰĬЮÅ]7ЮċŰĬЮůƨũƣŔцƚƓĲĦƣƖƨůЮŔůċŊŔŰŊЮШ
9ċŰĬŔċŰШ[ŸŸĬШfŰƚƓĲĦƣŔŸŰШ ŊĲŰĦǃШыÉĲĲĬШÉĦŔĲŰĦĲШѼШÑĲĦőŰŸũŸŊǃШÉĲĦƣŔŸŰьЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮƚĲĲĬƣĲƚƣЮŸƖŊоċƓŔоƖůоÉÂΥìΦÅ ~ΡÖ[ΟñÉΤоΜΠрΞΜΞΡрŔƚƣċрƚǃůƓŸƚŔƨůрċŔрƚĲĲĬрŔĬЮƓĬŉ 

ìċƖƽŔĦťЯШÉЮШfЮШыΝΦΤΦьЮШÑőĲШĤŔŸũŸŊǃШŸŉШ9ċŰċĬŔċŰШƽĲĲĬƚЮаШΟΤШÂŸċЮċŰŰƨċШxЮШ9ċŰċĬŔċŰЮsŸƨƖŰċũЮŸŉЮÂũċŰƣЮÉĦŔĲŰĦĲЯЮ
ΨάыΠьЯШΝΜΡΟрΝΜΣΣЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΠΝΠΝоĦŢƓƚΤΦрΝΣΡШ 

ìĲƚƣЯШÑЮШ§ЮЯШѼШ~Ħ7ƖŔĬĲЯШ ЮШ9ЮШыΞΜΜΡьЮШÑőĲШĦŸŰƣƖŔĤƨƣŔŸŰШŸŉШċŊƖŔĦƨũƣƨƖċũШũŔůĲШƣŸШĦċƖĤŸŰШĬŔŸǂŔĬĲШĲůŔƚƚŔŸŰƚШŔŰШƣőĲШ
ÖŰŔƣĲĬШÉƣċƣĲƚаШĬŔƚƚŸũƨƣŔŸŰЯШƣƖċŰƚƓŸƖƣЯШċŰĬШŰĲƣШĲůŔƚƚŔŸŰƚЮШŊƖŔĦƨũƣƨƖĲеЮEĦŸƚǃƚƣĲůƚЮ҂ЮEŰƻŔƖŸŰůĲŰƣЯЮ
ΤΣΫыΞьЯШΝΠΡрΝΡΠЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮċŊĲĲЮΞΜΜΡЮΜΝЮΜΜΞШ 

ìŔũĦŸǂŸŰЯШ[ЮЯШuċƣƣŔЯШÉЮЯШѼШìŔũĦŸǂЯШÅЮШ ЮШыΝΦΤΜьЮШ9ƖŔƣŔĦċũШƻċũƨĲƚШċŰĬШƓƖŸĤċĤŔũŔƣǃШũĲƻĲũƚШŉŸƖШƣőĲШìŔũĦŸǂŸŰШƖċŰťШƚƨůШ
ƣĲƚƣШċŰĬШƣőĲШìŔũĦŸǂŸŰШƚŔŊŰĲĬШƖċŰťШƣĲƚƣЮШfŰШ~ċƣőĲůċƣŔĦċũЮÉƣċƣŔƚƣŔĦƚШыéŸũЮШΝЯШƓƓЮШΝΤΝрΞΡΦьЮШ ůĲƖŔĦċŰШ
9ǃċŰċůŔĬЯШÂĲċƖũШÅŔƻĲƖЯШ ĲƽШòŸƖťЮШ 

ìŔũũŔċůƚЯШsЮШ ЮЯШѼШìĲƚƣЯШ9ЮШsЮШыΞΜΜΜьЮШEŰƻŔƖŸŰůĲŰƣċũШƽĲĲĬƚШŔŰШ ƨƚƣƖċũŔċШċŰĬШ ĲƽШüĲċũċŰĬаШŔƚƚƨĲƚШċŰĬШ
ċƓƓƖŸċĦőĲƚШƣŸШůċŰċŊĲůĲŰƣЮШƨƚƣƖċũЮEĦŸũŸŊǃЯЮΥΨыΡьЯШΠΞΡрΠΠΠЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΠΣоŢЮΝΠΠΞр
ΦΦΦΟЮΞΜΜΜЮΜΝΜΥΝЮǂШ 

ìŔũũŔċůƚЯШsЮШÑЮШыΝΦΣΟьЮШ9őĲŰŸƓŸĬŔƨůЮċũĤƨůШxЮШsŸƨƖŰċũЮŸŉЮEĦŸũŸŊǃЯЮΨΤыΟьЯШΤΝΝрΤΞΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΟΜΤоΞΞΡΤΤΡΥШ 

ìŔũƚŸŰЯШ9ЮШEЮЯШ9ċƚƣƖŸЯШuЮШxЮЯШÑőƨƖƚƣŸŰЯШ]ЮШ7ЮЯШѼШÉŔƚƚŸŰƚЯШ ЮШыΞΜΝΣьЮШÂċƣőƽċǃШƖŔƚťШċŰċũǃƚŔƚШŸŉШƽĲĲĬШƚĲĲĬƚШŔŰШ
ŔůƓŸƖƣĲĬШŊƖċŔŰаШ Ш9ċŰċĬŔċŰШƓĲƖƚƓĲĦƣŔƻĲЮШ ĲŸ7ŔŸƣċЯЮΦΣЯШΠΦрΤΠЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΥΦΤоŰĲŸĤŔŸƣċЮΟΜЮΤΡΜΞШ 

ìŸũǭЯШsЮШыΞΜΞΡьЮШcŔŊőцƣőƖŸƨŊőƓƨƣЮΧ?ЮƓőĲŰŸƣǃƓŔŰŊЮŉƖŸůЮƚĲĲĬƚЮƣŸЮƚĲĲĬũŔŰŊƚЮƨƚŔŰŊЮΦ?ЮñƖċǃЮ9ÑЮƣŸЮƣƖċŰƚŉŸƖůЮƚĲĲĬЮ
ƕƨċũŔƣǃЮƣĲƚƣŔŰŊеЮƓƖŸĦĲƚƚŔŰŊЮ҂ЮĤƖĲĲĬŔŰŊЮШÂőĲŰŸxǃƣŔĦƚЮШÅĲƣƖŔĲƻĲĬШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮƚĲĲĬƣĲƚƣЮŸƖŊоċƓŔоƖůоñÖéΠΞΟÑΞñcòüΥΠüоŔƚƣċрĦŸŰŊƖĲƚƚрƓƖĲƚĲŰƣċƣŔŸŰрƓőĲŰŸũǃƣŔĦƚрΞΜΞΡр
ŉŸƖрƽĲЮƓĬŉ 

ìǃĦőЯШÅЮШ?ЮШыΝΦΥΥьЮШÂƖŸĬƨĦƣŔŸŰШŸŉШőǃĤƖŔĬШƚĲĲĬШĦŸƖŰЮШ9ŸƖŰЮċŰĬЮĦŸƖŰЮŔůƓƖŸƻĲůĲŰƣЯЮΤΫЯШΡΣΡрΣΜΤЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΝΟΠоċŊƖŸŰůŸŰŸŊƖΝΥЮΟĲĬЮĦΦШ 

òċůŸċőЯШEЮЯШ]ŔũũЯШ]ЮЯШѼШ~ċƚƚĲǃЯШEЮШыΞΜΝΟьЮШEƖċĬŔĦċƣŔŸŰШƓƖŸŊƖċůůĲШŉŸƖШŉŸƨƖШŰŸǂŔŸƨƚШƽĲĲĬƚШŔŰШ ĲƽШüĲċũċŰĬЮШ ĲƽЮ
üĲċũċŰĬЮÂũċŰƣЮÂƖŸƣĲĦƣŔŸŰЯЮΩΩЯШΠΜрΠΠЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΜΥΠΟоŰǍƓƓЮΞΜΝΟЮΣΣЮΡΡΟΤШ 

òŸƨŰŊЯШuЮШ ЮШыΝΦΥΠьЮШìĲĲĬШƚĲĲĬШĦŸŰƣċůŔŰċƣŔŸŰШŔŰШ ĲƽШüĲċũċŰĬШőĲƖĤċŊĲШƚĲĲĬũŔŰĲƚЮШ§ǭŔĦŔċũЮÉĲĲĬЮÑĲƚƣŔŰŊЮ
ÉƣċƣŔŸŰЮ ŰŰƨċũЮÅĲƓŸƖƣЮΤάΫΦЯШΟΜрΟΝЮШ 

òƨĲЯШÉЮЯШÂŔũŸŰЯШÂЮЯШѼШ9ċƻċĬŔċƚЯШ]ЮШыΞΜΜΞьЮШÂŸƽĲƖШŸŉШƣőĲШ~ċŰŰтuĲŰĬċũũШċŰĬШÉƓĲċƖůċŰѣƚШƖőŸШƣĲƚƣƚШŉŸƖШĬĲƣĲĦƣŔŰŊШ
ůŸŰŸƣŸŰŔĦШƣƖĲŰĬƚШŔŰШőǃĬƖŸũŸŊŔĦċũШƚĲƖŔĲƚЮШsŸƨƖŰċũЮŸŉЮőǃĬƖŸũŸŊǃЯЮΥΨάыΝрΠьЯШΞΡΠрΞΤΝЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоÉΜΜΞΞрΝΣΦΠыΜΝьΜΜΡΦΠрΤШ 

üŔŸŰШ~ċƖťĲƣШÅĲƚĲċƖĦőЮШыΞΜΞΡьЮШÉĲĲĬЮůċƖťĲƣЮĤǃЮƣǃƓĲЮёŊĲŰĲƣŔĦċũũǃЮůŸĬŔǯĲĬЮё]~ђЮċŰĬЮĦŸŰƻĲŰƣŔŸŰċũђеЮĤǃЮĦƖŸƓЮ
ƣǃƓĲЮёĦĲƖĲċũƚЮ҂ЮŊƖċŔŰƚЮёĦŸƖŰеЮƽőĲċƣеЮƖŔĦĲђеЮŸŔũƚĲĲĬƚЮ҂ЮƓƨũƚĲƚЮёƚŸǃĤĲċŰеЮĦċŰŸũċђеЮŉƖƨŔƣƚЮ҂ЮƻĲŊĲƣċĤũĲƚеЮ
ċŰĬЮŸƣőĲƖƚђеЮĤǃЮƣƖĲċƣůĲŰƣЮёƣƖĲċƣĲĬЮċŰĬЮƨŰƣƖĲċƣĲĬђеЮĤǃЮƣƖċŔƣЮёőĲƖĤŔĦŔĬĲцƣŸũĲƖċŰƣеЮŔŰƚĲĦƣцƖĲƚŔƚƣċŰƣеЮċŰĬЮ
ŸƣőĲƖƚђеЮċŰĬЮĤǃЮƖĲŊŔŸŰжЮŊũŸĤċũЮċŰĬЮƖĲŊŔŸŰċũЮŔŰĬƨƚƣƖǃЮŸƻĲƖƻŔĲƽеЮůċƖťĲƣЮŔŰƣĲũũŔŊĲŰĦĲеЮĦŸůƓƖĲőĲŰƚŔƻĲЮ
ċŰċũǃƚŔƚеЮőŔƚƣŸƖŔĦċũЮĬċƣċеЮċŰĬЮŉŸƖĲĦċƚƣƚЮΥΣΥΨЮцЮΥΣΦΧЮШüŔŸŰШ~ċƖťĲƣШÅĲƚĲċƖĦőЯШ?ĲũċƽċƖĲЯШÖÉ ШÅĲƣƖŔĲƻĲĬШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮǍŔŸŰůċƖťĲƣƖĲƚĲċƖĦőЮĦŸůоƖĲƓŸƖƣоƚĲĲĬрůċƖťĲƣ 
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ΝΜΥ 
 

ÉƨƓƓŸƖƣŔŰŊШfŰŉŸƖůċƣŔŸŰШÑċĤũĲƚ 
 
ÑċĤũĲШÉΝШċŰĬШÉΞШċƖĲШƣőĲШƚƨƓƓŸƖƣŔŰŊШfŰŉŸƖůċƣŔŸŰШŉŸƖШ9őċƓƣĲƖШΟаШЮĦĲŰƣƨƖǃЮŸŉЮƽĲĲĬЮĦőċŰŊĲЮŔŰЮ ĲƽЮ

üĲċũċŰĬѢƚЮĬŸůĲƚƣŔĦЮŉŸƖċŊĲЮƚĲĲĬЮůƨũƣŔƓũŔĦċƣŔŸŰЮŔŰĬƨƚƣƖǃЮ  

 
ÑċĤũĲШÉΝЮШ9ŸŰƣċůŔŰċŰƣШƚƓĲĦŔĲƚШƖĲƓŸƖƣĲĬШŔŰШƓĲƖĲŰŰŔċũШƖǃĲŊƖċƚƚШƚĲĲĬШũŸƣƚШŊƖŸƽŰШŔŰШ ĲƽШüĲċũċŰĬЯШ
ŔŰĦũƨĬŔŰŊШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƚĲĲĬШũŸƣƚШŔŰШƽőŔĦőШĲċĦőШƚƓĲĦŔĲƚШƽċƚШƖĲƓŸƖƣĲĬЮШ?ċƣċШŉƖŸůШΞΜΜΟШċŰĬШ
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Sampling year and corresponding percentage of perennial ryegrass      
seed lots where contaminant was present  

Contaminant species  Grass  
contaminant  

1912 1923 1925 1962 1984 1989 1993 1994 2003 2009 2019 

Alopecurus geniculatus Yes 3.8 0.0 0.0 0.0 0.0 0.0 0.8 0.6 - - 0.0 

Amsinckia calycina No 0.0 0.0 0.0 0.0 0.6 0.1 0.0 0.0 - - 0.0 

Anthemis arvensis No 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.2 - - 0.4 

Anthemis cotula No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Anthoxanthum odoratum Yes 19.2 8.0 10.0 23.0 10.7 4.6 9.2 6.0 - - 0.0 

Anthriscus caucalis No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 1.6 

Aphanes sp. No 0.0 0.0 0.0 0.0 0.0 0.0 6.3 5.7 - - 1.2 

Arrhenatherum elatius Yes 0.0 0.0 0.0 0.0 0.7 0.8 0.0 0.0 - - 0.0 

Avena fatua Yes 0.0 0.0 0.0 0.0 2.2 6.1 3.7 2.4 - - 0.0 

Borago officinalis No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Brassica sp. No 9.6 0.0 0.0 0.0 0.0 0.0 4.5 4.7 - - 4.9 

Briza minor Yes 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.3 - - 0.0 

Bromus hordeaceus Yes 96.2 53.0 75.0 88.0 76.7 67.3 77.1 76.7 64.0 68.0 10.6 

Bromus secalinus Yes 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Capsella bursa-pastoris No 0.0 0.0 0.0 0.0 16.8 19.1 12.7 14.9 8.0 6.0 0.8 

Carduus nutans No 0.0 0.0 0.0 3.0 1.2 0.3 0.0 0.0 - - 0.0 

Carduus tenuiflorus No 0.0 0.0 0.0 0.0 3.0 0.5 0.0 0.0 - - 0.0 

Cerastium sp. No 0.0 0.0 0.0 13.0 27.7 4.5 12.8 12.2 3.0 4.0 0.0 

Chenopodium album No 0.0 0.0 2.0 0.0 0.7 3.7 0.0 0.0 - - 4.5 

Cirsium arvense No 0.0 1.0 2.0 1.0 0.4 0.3 0.0 0.0 - - 0.4 

Cirsium vulgare No 1.9 0.0 0.0 4.0 0.9 0.6 0.0 0.0 - - 0.0 

Conium maculatum No 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 - - 0.0 

Convolvulus arvensis No 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 - - 0.0 

Crepis capillaris No 3.8 0.0 3.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Cuscuta sp. No 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 - - 0.0 

Cynosurus echinatus Yes 0.0 0.0 0.0 0.0 0.0 0.0 6.8 6.7 - - 0.0 

Daucus carota No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.8 



ΝΜΦ 
 

Echinochloa crus-galli Yes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Elymus repens Yes 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.2 - - 0.0 

Erodium cicutarium No 0.0 0.0 0.0 10.0 0.7 4.2 6.8 6.5 - - 0.4 

Erodium moschatum No 0.0 0.0 0.0 0.0 0.0 0.0 2.9 4.0 - - 0.0 

Fallopia convolvulus No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Galium aparine No 0.0 0.0 0.0 0.0 0.0 0.0 4.8 6.9 - - 2.4 

Geranium dissectum No 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Geranium molle No 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Geranium pusillum No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Glyceria sp. Yes 0.0 0.0 0.0 0.0 13.7 7.0 5.5 4.0 - - 0.0 

Holcus lanatus Yes 28.8 11.0 40.0 8.0 0.0 0.0 2.8 1.5 - - 0.0 

Holcus mollis Yes 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Hordeum murinum Yes 3.8 0.0 0.0 0.0 2.3 1.2 0.0 0.0 - - 0.0 

Hypochaeris radicata No 44.2 30.0 35.0 18.0 0.0 0.0 0.0 0.0 - - 0.4 

Jacobaea vulgaris No 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 - - 0.0 

Juncus bufonius No 7.7 0.0 1.0 0.0 0.0 0.0 3.1 1.2 - - 0.8 

Lamium sp. No 0.0 0.0 0.0 0.0 0.0 0.0 1.1 1.0 - - 0.0 

Lapsana communis No 0.0 0.0 0.0 0.0 3.0 2.5 2.8 3.5 - - 1.2 

Leontodon sp. No 9.6 0.0 15.0 18.0 4.8 1.7 0.0 0.0 - - 0.0 

Lepidium draba No 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 - - 0.0 

Leucanthemum vulgare No 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 - - 0.0 

Linum marginale No 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Linum usitatissimum No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 1.2 

Nassella trichotoma Yes 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 - - 0.0 

Persicaria lapathifolia No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Persicaria maculosa No 1.9 0.0 0.0 0.0 0.7 0.5 0.0 0.0 - - 3.3 

Phacelia tanacetifolia No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Phalaris minor Yes 0.0 0.0 0.0 0.0 3.5 3.3 5.4 7.8 - - 9.4 

Plantago lanceolata No 23.1 15.0 9.0 28.0 4.8 1.7 1.3 0.5 - - 0.4 

Poa annua Yes 0.0 0.0 0.0 0.0 39.9 22.4 41.2 35.2 51.0 49.0 18.8 

Poa trivialis Yes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 2.9 

Polygonum aviculare No 0.0 0.0 0.0 0.0 3.2 10.2 6.9 7.4 - - 6.9 

Ranunculus parviflorus No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Ranunculus repens No 0.0 2.0 0.0 0.0 0.7 0.3 0.0 0.0 - - 0.0 

Raphanus sativus No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Rumex acetosella No 61.5 24.0 31.0 28.0 10.0 6.9 5.1 8.2 - - 0.8 

Rumex crispus No 15.4 5.0 4.0 13.0 5.6 3.8 5.1 8.2 - - 0.0 

Sherardia arvensis No 0.0 2.0 0.0 23.0 29.1 29.5 22.7 35.8 32.0 30.0 19.6 

Sisymbrium officinale No 0.0 0.0 0.0 0.0 5.1 6.4 3.0 3.5 - - 0.4 

Solanum nigrum No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 2.4 



ΝΝΜ 
 

Sonchus asper No 1.9 0.0 0.0 0.0 0.7 0.5 0.0 0.0 - - 2.0 

Spergula arvensis No 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Stellaria media No 0.0 0.0 1.0 0.0 35.1 26.1 26.2 24.7 19.0 22.0 2.9 

Torilis nodosa No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 
Trifolium dubium No 44.2 19.0 36.0 0.0 0.0 0.0 0.0 0.0 - - 0.4 

Trifolium glomeratum No 0.0 0.0 0.0 0.0 12.2 2.5 0.0 0.0 - - 0.0 

Trifolium hybridum No 13.5 7.0 19.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Trifolium striatum No 0.0 0.0 0.0 8.0 14.5 5.6 3.2 1.7 - - 0.0 

Tripleurospermum 
inodorum 

No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 2.0 

Veronica sp. No 0.0 0.0 0.0 0.0 0.0 0.0 19.0 24.1 - - 3.3 

Viola sp. No 0.0 0.0 0.0 0.0 11.2 10.2 17.5 28.6 6.0 7.0 1.2 

Vulpia bromoides Yes 67.3 72.0 68.0 73.0 40.5 28.5 49.2 52.9 46.0 45.0 41.6 
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  Sampling year and corresponding percentage of white 
clover seed lots where contaminant was present  

Contaminant species  Grass contaminant  1912 1923 1925 1989 1993 1994 2019 

Acinos arvensis No 7.4 - 0.0 0.0 0.0 0.0 0.0 

Alyssum alyssoides No 37.0 - 0.0 0.0 0.0 0.0 0.0 

Amaranthus retroflexus No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Amaranthus sp. No 7.4 - 0.0 0.2 0.6 0.3 3.0 

Anthemis arvensis No 37.0 - 0.0 0.0 0.0 0.0 0.0 

Anthemis cotula No 14.8 - 0.0 0.0 0.0 0.0 4.8 

Anthoxanthum odoratum Yes 7.4 - 0.0 2.6 4.4 3.0 0.0 

Anthriscus caucalis No 0.0 - 0.0 0.0 0.0 0.0 0.6 

Anthyllis vulneraria No 14.8 - 0.0 0.0 0.0 0.0 0.0 

Apium sp. No 0.0 - 0.0 0.0 0.0 0.0 0.6 

Arenaria serpyllifolia No 11.1 - 0.0 0.0 0.0 0.0 0.0 

Barbarea sp. No 29.6 - 0.0 1.5 0.5 0.5 0.0 

Brassica sp. No 3.7 - 0.0 0.0 0.0 0.0 1.2 

Camelina sativa No 0.0 - 2.0 0.0 0.0 0.0 0.0 

Capsella bursa-pastoris No 7.4 - 0.0 0.6 1.6 1.5 1.2 

Cerastium sp. No 85.2 - 23.0 2.6 2.2 1.3 0.0 

Chenopodium album No 48.1 42.0 52.0 53.8 47.2 49.0 61.9 

Cichorium intybus No 0.0 - 0.0 0.0 0.0 0.0 0.6 



ΝΝΝ 
 

Cirsium arvense No 0.0 - 0.0 1.3 0.0 0.0 0.0 

Crepis capillaris No 7.4 - 0.0 0.0 0.0 0.0 6.0 

Crepis tectorum No 11.1 - 0.0 0.0 0.0 0.0 0.0 

Cuscuta campestris No 7.4 - 0.0 0.0 0.0 0.0 0.0 

Cuscuta sp. No 33.3 5.0 8.0 0.2 0.0 0.0 0.0 

Daucus carota No 7.4 - 0.0 0.0 0.0 0.0 0.0 

Elymus repens Yes 11.1 - 0.0 0.0 0.0 0.0 0.0 

Erodium cicutarium No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Erysimum cheiranthoides No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Galium mullugo No 11.1 - 0.0 0.0 0.0 0.0 0.0 

Geranium dissectum No 14.8 - 0.0 0.0 0.0 0.0 0.0 

Geranium molle No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Geranium pusillum No 44.4 - 0.0 0.0 0.0 0.0 3.0 

Helminthotheca 
echioides 

No 0.0 - 0.0 0.0 0.0 0.0 0.6 

Holcus lanatus Yes 22.2 - 24.0 0.0 0.0 0.0 0.6 

Hypochaeris radicata No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Juncus bufonius No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Lamium amplexicaule No 11.1 - 0.0 0.0 0.0 0.0 0.0 

Lamium sp. No 0.0 - 0.0 0.0 0.0 0.0 2.4 

Lapsana communis No 7.4 - 0.0 0.0 0.0 0.0 0.6 

Lepidium draba No 0.0 - 0.0 0.2 0.0 0.0 0.0 

Lepidium sp. No 11.1 - 0.0 0.0 0.0 0.0 0.0 

Leucanthemum vulgare No 14.8 - 0.0 0.0 0.0 0.0 0.0 

Lysimachia arvensis No 14.8 - 50.0 43.0 47.5 47.2 13.7 

Malva sp. No 0.0 - 0.0 0.0 0.0 0.0 1.8 

Marrumbium vulgare No 0.0 - 0.0 0.0 0.0 0.0 0.6 

Matricaria discoidea No 0.0 - 0.0 0.0 0.0 0.0 3.0 

Medicago lupulina No 81.5 - 0.0 0.0 0.0 0.0 0.0 

Myosotis arvensis No 37.0 - 0.0 0.0 0.0 0.0 0.0 

Nepeta cataria No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Panicum capillare Yes 7.4 - 0.0 0.0 0.0 0.0 0.0 

Papaver dubium No 25.9 - 0.0 0.0 0.0 0.0 0.0 

Persicaria maculosa No 0.0 - 0.0 0.0 0.0 0.0 0.6 

Phalaris minor Yes 0.0 - 0.0 0.0 0.0 0.0 1.8 

Plantago lanceolata No 92.6 75.0 66.0 0.1 20.5 16.9 4.2 

Plantago major No 37.0 - 0.0 0.0 0.0 0.0 0.0 

Plantago Rugelii No 7.4 - 0.0 0.0 0.0 0.0 0.0 

Poa annua Yes 0.0 - 0.0 0.0 0.0 0.0 3.6 

Poa trivialis Yes 7.4 - 0.0 0.0 0.0 0.0 0.0 



ΝΝΞ 
 

Polygonum aviculare No 3.7 - 7.0 9.7 16.3 10.2 5.4 

Potentilla Norvegica No 7.4 - 0.0 0.0 0.0 0.0 0.0 

Prunella vulgaris No 70.4 - 24.0 0.0 0.0 0.0 0.0 

Ranunculus bulbosus No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Reseda lutea No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Rumex acetosella No 96.3 81.0 92.0 53.0 36.4 37.1 1.8 

Rumex crispus No 3.7 - 1.0 0.0 19.5 14.4 0.0 

Rumex obtusifolius No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Setaria viridis Yes 3.7 - 0.0 0.0 0.0 0.0 0.0 

Sherardia arvensis No 44.4 - 5.0 84.4 61.9 67.0 38.7 

Silene dichotoma No 11.1 - 0.0 0.0 0.0 0.0 0.0 

Silene gallica No 7.4 - 31.0 11.9 14.6 18.2 0.6 

Silene noctiflora No 59.3 - 7.0 0.0 0.0 0.0 0.0 

Sisymbrium officinale No 0.0 - 0.0 13.8 14.1 14.2 11.3 

Solanum nigrum No 0.0 - 0.0 0.0 0.0 0.0 9.5 

Sonchus asper No 3.7 - 0.0 0.0 0.0 0.0 0.6 

Sonchus oleraceus No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Spergula arvensis No 37.0 - 17.0 0.0 18.9 14.0 1.2 

Stellaria graminea No 59.3 - 0.0 0.0 0.0 0.0 0.0 

Stellaria media No 74.1 - 31.0 65.9 62.9 58.9 16.1 

Thlaspi arvense No 11.1 - 0.0 0.0 0.0 0.0 0.0 

Trifolium arvensis No 0.0 - 16.0 0.0 0.0 0.0 3.0 

Trifolium dubium No 66.7 94.0 89.0 0.0 0.0 0.0 14.9 

Trifolium glomeratum No 0.0 - 0.0 0.1 20.9 13.5 13.1 

Trifolium hybridum No 88.9 82.0 87.0 0.0 0.0 0.0 3.0 

Trifolium striatum No 0.0 - 0.0 0.0 4.3 3.9 0.6 

Tripleurospermum 
inodorum 

No 14.8 - 0.0 0.0 0.0 0.0 0.6 

Urtica sp. No 0.0 - 0.0 0.0 0.0 0.0 0.6 

Valerianella sp. No 3.7 - 0.0 0.0 0.0 0.0 0.0 

Veronica persica No 0.0 - 0.0 0.0 0.0 0.0 2.4 

Veronica sp. No 14.8 - 0.0 0.0 0.0 0.0 0.0 

Viola sp. No 3.7 - 0.0 9.5 9.8 14.0 3.6 

Vulpia bromoides Yes 3.7 - 0.0 0.0 0.0 0.0 0.0 
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Contaminant 
species  

Number of 
records 
for each 

focus crop  

Allium  Beta Brassica  Cichorium  Daucus Eruca Festuca Glebionis  Lolium  Medicago Petroselinum  Raphanus Trifolium  

Brassica sp. 62 5 2 12 
 

4 2 3 2 4 4 3 16 5 

Polygonum 
aviculare 

59 1 
 

8 1 6 
 

1 1 19 15 1 
 

6 

Galium 
aparine 

54 2 6 21 1 1 
  

4 5 1 1 12 
 

Lolium sp. 54 1 2 8 1 4 1 3 1 3 10 1 2 17 

Fallopia 
convolvulus 

51 1 24 4 
    

3 2 
 

1 16 
 

Chenopodium 
album 

47 
  

8 3 
  

3 4 6 6 1 1 15 

Triticum 
aestivum 

38 
 

15 7 
  

1 
 

1 2 
  

12 
 

Echinochloa 
crusgalli 

26 1 
 

6 
 

4 
  

3 9 
  

2 1 

Persicaria 
maculosa 

24 
  

6 2 1 2 2 2 5 1 1 
 

2 

Convolvulus 
arvensis 

20 2 10 
        

1 7 
 

Persicaria 
lapathifolia 

20 
  

4 1 
 

1 1 2 5 2 
 

1 3 

Raphanus 
sativus 

20 3 
 

9 1 1 
     

1 4 1 

Rumex crispus 19 
  

2 
   

1 
 

3 6 1 1 5 

Medicago 
sativa 

15 
  

2 3 
  

1 
 

5 2 
  

2 

Plantago 
lanceolata 

15 1 
 

1 
 

1 
    

2 
 

1 9 

Poa annua 15 1 
     

3 
 

10 
   

1 

Trifolium 
repens 

15 
 

2 
 

1 1 
 

2 1 5 2 
  

1 

Chenopodium 
sp. 

14 
  

2 
 

4 3 
  

2 
 

1 
 

2 

Hordeum 
vulgare 

14 1 5 2 
   

2 
    

4 
 

Setaria sp. 15 
  

4 1 
 

2 
 

3 
 

4 1 
  

Stellaria media 14 
      

2 2 6 
  

1 3 

Daucus carota 13 2 1 2 2 2 
     

1 3 
 

Galium sp. 13 
 

2 5 
 

1 
 

1 
    

1 3 

Helminthothec
a echioides 

12 
   

6 1 
 

1 
  

1 
  

3 

Solanum sp. 12 
 

3 1 
 

5 2 
    

1 
  

Amaranthus 
retroflexus 

11 
  

3 
 

2 
  

1 
 

1 
  

4 

Rumex sp. 11 2 
   

1 5 
    

2 
 

1 



ΝΝΠ 
 

Phalaris 
paradoxa 

10 
     

1 
   

2 
  

7 

Trifolium 
pratense 

10 
      

1 
  

3 
 

1 5 

Avena fatua 9 1 5 
   

1 
  

1 
  

1 
 

Cirsium 
vulgare 

9 
   

1 1 
  

1 
  

1 
 

5 

Panicum 
capillare 

9 
         

4 
  

5 

Amaranthus 
sp. 

8 
     

2 
  

1 
  

1 4 

Bromus 
hordeaceus 

8 
      

2 
 

6 
    

Helianthus 
annus 

8 
 

8 
           

Panicum sp. 8 
         

1 
 

3 4 

Poa pratensis 8 
        

4 
   

4 

Sherardia 
arvensis 

8 
  

3 
     

4 
   

1 

Vulpia 
bromoides 

8 
      

4 
 

3 
   

1 

Cichorium 
intybus 

7 1 
 

1 
 

3 
       

2 

Festuca 
arundinacea 

7 
 

1 1 
   

1 1 
 

1 
  

2 

Linum 
usitatissimum 

7 
  

2 
     

3 
 

1 1 
 

Malva sp. 7 1 3 
     

1 
 

2 
   

Rumex 
obtusifolius 

7 
      

1 
 

3 2 
  

1 

Solanum 
nigrum 

7 
    

1 
 

2 2 1 
 

1 
  

Trifolium 
subterraneum 

7 
  

1 
  

1 
   

4 
  

1 

Digitaria 
sanguinalis 

6 1 
 

5 
          

Festuca rubra 6 
  

1 
     

2 
   

3 

Geranium 
pusillum 

6 2 
     

1 1 
  

1 
 

1 

Panicum 
miliaceum 

6 
        

2 1 
 

3 
 

Phalaris minor 6 
  

4 
 

1 
       

1 

Ranunculus 
parviflorus 

6 
        

6 
    

Trifolium 
resupinatum 

6 
         

2 
  

4 

Allium sp. 5 1 
   

2 
      

2 
 

Anethum 
graveolens 

5 
  

2 
    

2 
   

1 
 

Anthriscus 
caucalis 

5 1 
     

3 
 

1 
    

Beta vulgaris 5 1 3 
         

1 
 

Bromus sterilis 5 
      

1 
 

4 
    

Centaurea 
cyanus 

5 
      

1 2 1 
   

1 

Cirsium 
arvense 

5 
   

1 1 
   

2 
 

1 
  

Coriandrum 
sativum 

5 
 

2 1 
    

1 1 
    



ΝΝΡ 
 

Echinochloa 
sp. 

5 
    

2 
  

1 
    

2 

Melilotus 
indicus 

5 
  

4 
   

1 
      

Poa trivialis 5 
      

1 
 

4 
    

Poaceae sp. 5 
 

3 1 
      

1 
   

Sorghum sp. 5 
  

1 1 
   

1 
 

1 
  

1 

Spinacia 
oleracea 

5 
 

1 2 
        

1 1 

Veronica 
persica 

5 2 
      

1 1 
  

1 
 

Vicia hirsuta 5 
  

5 
          

Viola sp. 5 1 
 

1 
   

1 
 

1 
   

1 

Alopecurus 
geniculatus 

4 
        

4 
    

Ammi majus 4 
            

4 

Avena sativa 4 
 

2 
      

1 
   

1 

Avena sp. 4 1 
 

1 
  

1 
      

1 

Ipomoea sp. 4 
 

2 2 
          

Lactuca sativa 4 1 
 

2 
        

1 
 

Medicago sp. 4 1 
        

1 
  

2 

Phleum 
pratense 

4 
        

3 
   

1 

Setaria viridis 4 
        

1 1 1 1 
 

Solanum 
melongena 

4 
  

3 
    

1 
     

Vicia sativa 4 
  

1 
     

2 1 
   

Amaranthus 
tricolor 

3 
  

3 
          

Anagallis 
arvensis 

3 
     

2 
      

1 

Bromus 
catharticus 

3          2   1 

Capsella 
bursa-pastoris 

3 
    

1 
 

2 
      

Geranium 
dissectum 

3 
      

1 
 

2 
    

Lotus 
corniculatus 

3 
      

2 
     

1 

Oryza sativa 3 
 

1 
     

1 
   

1 
 

Phalaris 
aquatica 

3 
        

1 1 
  

1 

Phalaris sp. 3 
  

1 
     

1 
   

1 

Poa sp. 3 
      

1 
     

2 

Raphanus 
raphanistrum 

3 
 

3 
           

Reseda lutea 3 
      

1 
   

1 
 

1 

Silybum 
marianum 

3 
 

1 
         

2 
 

Sinapis alba 3 
        

1 
  

2 
 

Sorghum 
halepense 

3 
          

1 2 
 

Torilis sp. 3 
     

3 
       



ΝΝΣ 
 

Vicia sp. 3 
        

2 
   

1 

Aira 
caryophyllea 

2 
        

2 
    

Alopecurus 
myosuroides 

2 
        

2 
    

Anthemis 
arvensis 

2 
        

2 
    

Apiaceae sp. 2 
        

1 
   

1 

Apium sp. 2 1 
  

1 
         

Asteraceae sp. 2 
            

2 

Brassicaceae 
sp. 

2 
  

1 
     

1 
    

Calystegia sp. 2 
 

1 
         

1 
 

Carduus 
tenuiflorus 

2 
     

2 
       

Cucurbita sp. 2 
  

2 
          

Cuscuta sp. 2 
       

2 
     

Eleusine 
indica 

2 
  

1 
         

1 

Eruca 
vesicaria 

2 
     

2 
       

Euphorbiacea
e sp. 

2 2 
           

  

Galeopsis 
tetrahit 

2 
       

2 
     

Lamium 
purpureum 

2 
        

2 
    

Lapsana 
communis 

2 
        

1 
   

1 

Lepidium 
sativum 

2 
   

1 
       

1 
 

Lythrum 
hyssopifolia 

2 
            

2 

Malva 
parviflora 

2 
 

1 1 
          

Melilotus 
albus 

2 
  

1 
     

1 
    

Persicaria sp. 2 
  

1 
 

1 
        

Petroselinum 
crispum 

2 
          

2 
  

Phaseolus 
vulgaris 

2 
  

1 
        

1 
 

Rubus 
fruticosus 

2 
        

1 
  

1 
 

Secale cereale 2 
           

1 1 

Silene sp. 2 
      

1 
     

1 

Sinapis 
arvensis 

2 
     

1 
     

1 
 

Thlaspi 
arvense 

2 
      

1 
     

1 

Trifolium 
hybridum 

2 
            

2 

Trifolium 
vesiculosum 

2 
         

2 
   

Tripleurosper
mum 
inodorum 

2 
        

2 
    

Triticum sp. 2 
 

2 
           



ΝΝΤ 
 

Unknown 
species 

2 1 
           

1 

xTriticosecale 2 
           

1 1 

Abutilon 
theophrasti 

1 
           

1 
 

Aethusa 
cynapium 

1 
       

1 
     

Agropyron sp. 1 
            

1 

Allium porrum 1 1 
            

Alopecurus 
pratensis 

1 
      

1 
      

Amsinckia sp. 1 
         

1 
   

Anchusa sp. 1 
       

1 
     

Anthoxanthum 
odoratum 

1 
        

1 
    

Anthriscus sp. 1 1 
            

Apera spica-
venti 

1 
        

1 
    

Aphanes 
arvensis 

1 
   

1 
         

Arctium minus 1 
        

1 
    

Arrhenatheru
m elatius 

1 
      

1 
      

Atriplex patula 1 
        

1 
    

Beta sp. 1 
           

1 
 

Betulaceae sp. 1 
        

1 
    

Borago 
officinalis 

1 
  

1 
          

Brassica 
juncea 

1 
  

1 
          

Brassica 
napus 

1 
          

1 
  

Brassica rapa 1 
  

1 
          

Bromus sp. 1 
            

1 

Bryonia sp. 1 
 

1 
           

Carduus 
crispus 

1 
            

1 

Carthamus 
lanatus 

1 
 

1 
           

Caryophyllace
ae sp. 

1 
  

1 
          

Cenchrus 
setiger 

1 
         

1 
   

Cerastium 
glomeratum 

1 
        

1 
    

Cicer sp. 1 
       

1 
     

Cichorium sp. 1 
 

1 
           

Conium 
maculatum 

1 
  

1 
          

Convolvulacea
e sp. 

1 
       

1 
     

Convolvulus 
sp. 

1 
 

1 
           

Cucumis sp. 1 1 
            



ΝΝΥ 
 

Cucurbitaceae 
sp. 

1 
  

1 
          

Cynosurus 
echinatus 

1 
        

1 
    

Cyperaceae 
sp. 

1 
  

1 
          

Cyperus sp. 1 
      

1 
      

Dactylis 
glomerata 

1 
        

1 
    

Datura sp. 1 
           

1 
 

Datura 
stramonium 

1 
  

1 
          

Dracocephalu
m parviflorum 

1 
        

1 
    

Eleocharis sp. 1 
      

1 
      

Elymus repens 1 
       

1 
     

Elytrigia sp. 1 
        

1 
    

Euphorbia sp. 1 1 
            

Fagopyrum 
esculentum 

1 
            

1 

Festuca 
pratensis 

1 
  

1 
          

Festuca sp. 1 
        

1 
    

Fumaria 
muralis 

1 
       

1 
     

Fumaria 
officinalis 

1 
  

1 
          

Fumaria sp. 1 
  

1 
          

Galinsoga sp. 1 
  

1 
          

Glebionis 
coronaria 

1 
       

1 
     

Glyceria 
fluitans 

1 
        

1 
    

Glyceria sp. 1 
            

1 

Hibiscus 
trionum 

1 
           

1 
 

Holcus lanatus 1 
        

1 
    

Hordeum 
murinum 

1 
            

1 

Hypochaeris 
radicata 

1 
      

1 
      

Ipomoea 
aquatica 

1 
           

1 
 

Lamiaceae sp. 1 
       

1 
     

Lepidium 
coronopus 

1 
       

1 
     

Limnanthes 
sp. 

1 
        

1 
    

Lithospermum 
arvense 

1 
        

1 
    

Lobularia sp. 1 
        

1 
    

Lolium 
perenne 

1 
            

1 

Lupinus sp. 1 
        

1 
    

Malvaceae sp. 1 
       

1 
     



ΝΝΦ 
 

Marrubium 
vulgare 

1 
        

1 
    

Medicago 
lupulina 

1 
            

1 

Medicago 
polymorpha 

1 
            

1 

Mercurialis 
annua 

1 
           

1 
 

Myosotis 
arvensis 

1 
            

1 

Ocimum 
basilicum 

1 
  

1 
          

Onopordum 
acanthium 

1 
           

1 
 

Papaver 
rhoeas 

1 
 

1 
           

Paspalum 
dilatatum 

1 
      

1 
      

Phacelia sp. 1 
      

1 
      

Phacelia 
tancetifolia 

1 
        

1 
    

Phalaris 
arundinacea 

1 
            

1 

Phalaris 
canariensis 

1 
     

1 
       

Picris 
echiodes 

1 
   

1 
         

Picris 
hieracioides 

1 
            

1 

Pisum sativum 1 
  

1 
          

Plantago major 1 
       

1 
     

Ranunculus 
sardous 

1 
      

1 
      

Rapistrum 
rugosum 

1 
  

1 
          

Reseda sp. 1 
          

1 
  

Rosaceae sp. 1 
        

1 
    

Rumex 
acetosella 

1 
        

1 
    

Salsola sp. 1 
           

1 
 

Setaria italica 1 
          

1 
  

Silene gallica 1 
        

1 
    

Silene latifolia 1 
            

1 

Silene media 1 
            

1 

Silene 
noctiflora 

1 
      

1 
      

Solanaceae 
sp. 

1 
  

1 
          

Solanum 
lycopersicum 

1 
  

1 
          

Sonchus 
arvensis 

1 
        

1 
    

Sonchus asper 1 
       

1 
     

Spinacia sp. 1 1 
            

Taraxacum 
officinale 

1 
        

1 
    

Torilis arvensis 1 
    

1 
        



ΝΞΜ 
 

Torilis nodosa 1 
   

1 
         

Trifolium 
glomeratum 

1 
            

1 

Trifolium 
incarnatum 

1 
      

1 
      

Trifolium 
plumosum 

1 
         

1 
   

Trifolium sp. 1 
      

1 
      

Trifolium 
striatum 

1 
            

1 

Trigonella 
foenumgraecu
m 

1 
            

1 

Trisetum sp. 1 
 

1 
           

Veronica sp. 1 
        

1 
    

Vicia 
tetrasperma 

1 
  

1 
          

Vigna sp. 1 
  

1 
          

Zea mays 1 
  

1 
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Reported Contaminant 
Species 

Synonym General 
Weed 

CFIA Noxious 
Weed Class 

Origin Status 
in Canada 

Historically reported 
as HR weed in Canada 

Historically reported 
as HR weed in USA 

Agastache foeniculum 
 

Y 6 Native N N 

Agropyron cristatum  Agropyron 
desertorum 

N 6 Introduced N N 

Agrostis canina 
 

N 6 Introduced N N 

Agrostis capillaris 
 

N 6 Introduced N N 

Agrostis scabra 
 

Y 6 Native N N 

Agrostis stolonifera 
 

N 6 Introduced N N 

Aira caryophyllea 
 

Y 6 Introduced N N 

Alchemilla xanthochlora 
 

Y 6 Introduced N N 

Allium vineale 
 

Y 6 Introduced N N 

Alopecurus aequalis 
 

Y 6 Native N N 

Alopecurus arundinaceus 
 

N 6 Introduced N N 

Alopecurus geniculatus 
 

Y 6 Introduced N N 

Alopecurus pratensis 
 

N 6 Introduced N N 

Amaranthus retroflexus 
 

Y 6 Introduced Y Y 

Ambrosia artemisiifolia 
 

Y 3 Native Y Y 

Amsinckia intermedia 
 

Y 6 Introduced N N 

Andropogon gerardi 
 

Y 6 Native N N 



ΝΞΝ 
 

Anthemis arvensis 
 

Y 6 Introduced N N 

Anthemis cotula 
 

Y 3 Introduced N Y 

Anthoxanthum odoratum 
 

Y 6 Introduced N N 

Anthriscus caucalis 
 

Y 6 Introduced N N 

Anthriscus cerefolium 
 

N 6 Introduced N N 

Apera spica-venti 
 

Y 6 Introduced N N 

Aristolochia littoralis Aristolochia 
elegans 

Y 6 Absent N N 

Astragalus cicer 
 

N 6 Introduced N N 

Atocion armeria Silene 
armeria 

Y 6 Introduced N N 

Avena fatua 
 

Y 3 Introduced Y Y 

Avena sativa 
 

N 6 Introduced N N 

Axyris amaranthoides 
 

Y 6 Introduced N N 

Bassia scoparia Kochia 
scoparia 

Y 6 Introduced Y Y 

Beckmannia syzigachne 
 

Y 6 Native N N 

Bouteloua curtipendula 
 

Y 6 Native N N 

Brassica napus 
 

N 6 introduced N N 

Brassica rapa 
 

N 6 introduced Y N 

Bromus catharticus 
 

Y 6 Absent N N 

Bromus commutatus 
 

Y 6 introduced N N 

Bromus diandrus 
 

Y 6 Introduced N N 

Bromus hordeaceus 
 

Y 6 Introduced N N 

Bromus inermis 
 

N 6 Introduced N N 

Bromus japonicus 
 

Y 3 Introduced N Y 

Bromus riparius 
 

N 6 Introduced N N 

Bromus secalinus 
 

Y 3 Introduced N Y 

Bromus sitchensis Bromus 
carinatus 

N 6 Native N N 

Bromus sterilis 
 

Y 6 Introduced N N 

Bromus tectorum 
 

N 3 Introduced Y Y 

Camelina sativa 
 

N 6 Introduced N N 

Campeiostachys dahurica Elymus 
dahuricus 

N 6 Absent N N 

Cannabis sativa 
 

N 6 Introduced N N 

Capsella bursa-pastoris 
 

Y 6 Introduced Y Y 

Centaurea cyanus 
 

Y 6 Introduced N N 

Cerastium fontanum 
 

Y 4 or 5 Introduced N N 

Chamaenerion angustifolium Chamerion 
angustifolium 

Y 6 Native N N 

Chenopodium album 
 

Y 6 Introduced Y Y 

Cichorium intybus 
 

N 6 Introduced N N 

Cirsium arvense 
 

Y 2 Introduced N N 

Cirsium vulgare 
 

Y 6 Introduced N N 

Conium maculatum 
 

Y 2 Introduced N N 

Convolvulus arvensis 
 

Y 2 Introduced N N 



ΝΞΞ 
 

Coreopsis grandiflora 
 

Y 6 Introduced N N 

Coreopsis tinctoria 
 

Y 6 Native N N 

Crepis tectorum 
 

Y 6 Introduced Y N 

Cucumis melo 
 

N 6 Introduced N N 

Cuscuta campestris 
 

Y 1 Native N N 

Cyclachaena xanthiifolia 
 

Y 6 Native N N 

Cynosurus cristatus 
 

N 6 Introduced N N 

Cyperus esculentus 
 

Y 6 Native N Y 

Dactylis glomerata 
 

N 6 Introduced N N 

Dalea purpurea 
 

N 6 Native N N 

Daucus carota 
 

N 6 Introduced Y Y 

Deschampsia cespitosa 
 

Y 6 Native N N 

Descurainia sophia 
 

Y 6 Introduced N Y 

Dianthus barbatus 
 

Y 6 Introduced N N 

Digitalis purpurea 
 

Y 6 Introduced N N 

Dracocephalum parviflorum 
 

Y 6 Native N N 

Echinacea purpurea 
 

Y 6 Introduced N N 

Echinochloa crus-galli 
 

Y 6 Introduced Y Y 

Echinochloa frumentacea 
 

N 6 Introduced N N 

Eleocharis acicularis 
 

Y 6 Native N N 

Elymus canadensis 
 

N 6 Native N N 

Elymus elymoides 
 

Y 6 Native N N 

Elymus lanceolatus 
 

N 6 Native N N 

Elymus repens Elytrigia 
repens 

Y 2 Introduced N N 

Elymus trachycaulus 
 

N 6 Native N N 

Eragrostis tef 
 

N 6 Absent N N 

Eriocoma hymenoides Achnatherum 
hymenoides 

N 6 Native N N 

Erodium cicutarium 
 

Y 6 Introduced N N 

Erucastrum gallicum 
 

Y 3 Introduced N N 

Eschscholzia californica 
 

Y 6 Introduced N N 

Euphorbia aleppica 
 

Y 6 Absent N N 

Euphorbia davidii 
 

Y 6 Introduced N N 

Fagopyrum tataricum 
 

N 6 Introduced N N 

Fallopia convolvulus 
 

Y 6 Introduced N N 

Festuca idahoensis 
 

N 6 Native N N 

Festuca rubra 
 

N 6 Native N N 

Gaillardia megapotamica 
 

Y 6 Absent N N 

Galium aparine 
 

Y 3 Native N N 

Galium boreale 
 

Y 6 Native N N 

Galium parisiense 
 

Y 6 Absent N N 

Galium spurium 
 

Y 3 Introduced Y N 

Galium tricornutum 
 

Y 6 Introduced N N 



ΝΞΟ 
 

Geranium dissectum 
 

Y 6 Introduced N N 

Geranium maculatum 
 

Y 6 Native N N 

Geranium molle 
 

Y 6 Introduced N N 

Glycine max 
 

N 6 Introduced N N 

Gypsophila paniculata 
 

Y 6 Introduced N N 

Gypsophila vaccaria  Vaccaria 
hispanica 

Y 3 Introduced Y N 

Helianthus annuus 
 

N 6 Introduced N Y 

Helictochloa hookeri 
 

Y 6 Native N N 

Helminthotheca echioides Picris 
echioides 

Y 6 Introduced N N 

Holcus lanatus 
 

Y 6 Introduced N N 

Holcus mollis 
 

Y 6 Introduced N N 

Hordeum jubatum 
 

Y 6 Native N N 

Hordeum vulgare 
 

N 6 Introduced N N 

Hypericum perforatum 
 

Y 6 Introduced N N 

Hypochaeris radicata 
 

Y 6 Introduced N N 

Indigofera hirsuta 
 

Y 6 Absent N N 

Jacobaea vulgaris Senecio 
jacobaea 

Y 2 Introduced N N 

Kali tragus Salsola 
tragus 

Y 6 Introduced Y Y 

Kickxia elatine 
 

Y 6 Introduced N N 

Lactuca sativa 
 

N 6 Introduced N N 

Lactuca serriola 
 

Y 6 Introduced N Y 

Lamium amplexicaule 
 

Y 6 Introduced N Y 

Lappula squarrosa 
 

Y 6 Introduced N N 

Lapsana communis 
 

Y 6 Introduced N N 

Leontodon saxatilis 
 

Y 6 Introduced N N 

Lepidium campestre 
 

Y 3 Introduced N N 

Lepidium densiflorum 
 

Y 6 Native N N 

Lepidium draba 
 

Y 2 Introduced N N 

Linum grandiflorum 
 

Y 6 Absent N N 

Linum usitatissimum 
 

N 6 Introduced N N 

Lobularia maritima 
 

Y 6 Introduced N N 

Lolium arundinaceum Festuca 
arundinacea 

N 6 Introduced N N 

Lolium multiflorum 
 

N 6 Introduced Y Y 

Lolium perenne 
 

N 6 Introduced N Y 

Lolium pratense Festuca 
pratensis 

N 6 Introduced N N 

Lomatium dissectum 
 

Y 6 Native N N 

Lomatium macrocarpum 
 

Y 6 Native N N 

Lotus corniculatus 
 

N 6 Introduced N N 

Lotus uliginosus 
 

Y 6 Introduced N N 

Lycopus americanus 
 

Y 6 Native N N 

Lycopus virginicus 
 

Y 6 Native N N 



ΝΞΠ 
 

Lysimachia arvensis Anagallis 
arvensis 

Y 6 Introduced N N 

Lysimachia ciliata 
 

Y 6 Native N N 

Lythrum hyssopifolia 
 

Y 6 Introduced N N 

Lythrum portula 
 

Y 6 Introduced N N 

Malva neglecta 
 

Y 6 Introduced N N 

Malva pusilla 
 

Y 6 Introduced N N 

Matricaria discoidea 
 

Y 6 Native N N 

Medicago lupulina 
 

N 6 Introduced N N 

Medicago sativa 
 

N 6 Introduced N N 

Melilotus albus 
 

N 6 Introduced N N 

Mercurialis annua 
 

Y 6 Introduced N N 

Mutarda arvensis  Sinapis 
arvensis 

Y 3 Introduced Y Y 

Nassella viridula 
 

N 6 Native N N 

Oenothera biennis 
 

Y 6 Native N N 

Origanum vulgare 
 

N 6 Introduced N N 

Panicum capillare 
 

Y 4 or 5 Native Y N 

Panicum miliaceum 
 

N 4 or 5 Introduced N N 

Panicum virgatum 
 

N 4 or 5 Native N N 

Papaver rhoeas 
 

Y 6 Introduced N N 

Pascopyrum smithii 
 

N 6 Native N N 

Paspalum conjugatum 
 

Y 6 Absent N N 

Pastinaca sativa 
 

N 6 Introduced N N 

Persicaria lapathifolia 
 

Y 6 Native N N 

Persicaria maculosa 
 

Y 6 Introduced N N 

Petroselinum crispum 
 

N 6 Introduced N N 

Phalaris arundinacea 
 

N 6 Native N N 

Phalaris canariensis 
 

N 6 Introduced N N 

Phaseolus vulgaris 
 

N 6 Absent N N 

Phleum pratense 
 

N 6 Introduced N N 

Phytolacca americana 
 

Y 6 Native N N 

Pisum sativum 
 

N 6 Introduced N N 

Plagiobothrys scouleri 
 

Y 6 Native N N 

Plantago lanceolata 
 

Y 3 Introduced N Y 

Plantago major 
 

Y 6 Introduced N N 

Plantago rugelii 
 

Y 6 Native N N 

Plantago virginica 
 

Y 6 Introduced N N 

Poa annua 
 

N 6 Introduced N Y 

Poa bulbosa 
 

Y 6 Introduced N N 

Poa compressa 
 

N 6 Introduced N N 

Poa palustris 
 

N 6 Native N N 

Poa pratensis 
 

N 6 Native N N 

Poa secunda 
 

Y 6 Native N N 



ΝΞΡ 
 

Poa trivialis 
 

N 6 Introduced N N 

Polanisia dodecandra 
 

Y 6 Native N N 

Polygonum aviculare 
 

Y 6 Native N N 

Polygonum plebeium 
 

Y 6 Absent N N 

Prunus virginiana 
 

Y 6 Native N N 

Psathyrostachys juncea 
 

N 6 Introduced N N 

Pseudoroegneria spicata 
 

N 6 Native N N 

Puccinellia distans 
 

N 6 Introduced N N 

Raphanus raphanistrum 
 

Y 2 Introduced N N 

Raphanus sativus 
 

N 6 Introduced N N 

Ratibida columnifera 
 

Y 6 Native N N 

Rorippa curvisiliqua 
 

Y 6 Native N N 

Rudbeckia hirta 
 

N 6 Native N N 

Rumex acetosella 
 

Y 6 Introduced Y N 

Rumex maritimus 
 

Y 6 Native N N 

Salvia reflexa 
 

Y 6 Introduced N N 

Schizachyrium scoparium 
 

N 6 Native N N 

Secale cereale 
 

N 6 Introduced N Y 

Securigera varia 
 

N 6 Introduced N N 

Senecio vulgaris 
 

Y 6 Introduced Y Y 

Setaria faberi 
 

Y 2 Introduced Y Y 

Setaria italica 
 

N 6 Introduced N N 

Setaria pumila 
 

Y 6 Introduced Y Y 

Setaria viridis 
 

Y 6 Introduced Y Y 

Sida spinosa 
 

Y 6 Introduced N Y 

Silene conoidea 
 

Y 6 Introduced N N 

Silene dioica 
 

Y 6 Introduced N N 

Silene gallica 
 

Y 6 Introduced N N 

Silene latifolia 
 

Y 3 Introduced N N 

Silene noctiflora 
 

Y 3 Introduced N N 

Sinapis alba 
 

N 6 Introduced N N 

Sisymbrium altissimum 
 

Y 6 Introduced N N 

Solanum lycopersicum Lycopersicon 
esculentum 

N 6 Introduced N N 

Solanum nigrum 
 

Y 6 Introduced N N 

Solanum rostratum 
 

Y 6 Introduced N N 

Solanum triflorum 
 

Y 6 Native N N 

Sonchus asper 
 

Y 6 Introduced Y Y 

Sonchus oleraceus 
 

Y 6 Introduced N N 

Sorghastrum nutans 
 

N 6 Native N N 

Sorghum bicolor 
 

N 6 Introduced N Y 

Sorghum halepense 
 

Y 2 Introduced N Y 

Sorghum × drummondii 
 

N 6 Introduced N N 

Spergula arvensis 
 

Y 6 Introduced N N 



ΝΞΣ 
 

Stellaria media 
 

Y 4 or 5 Introduced Y Y 

Taraxacum officinale 
 

N 6 Introduced N N 

Thinopyrum intermedium Elytrigia 
intermedia 

N 6 Introduced N N 

Thinopyrum obtusiflorum Elytrigia 
elongata 

N 6 Introduced N N 

Thlaspi arvense 
 

Y 3 Introduced Y N 

Torilis nodosa 
 

Y 6 Absent N N 

Tragopogon dubius 
 

Y 6 Introduced N N 

Trifolium arvense 
 

Y 6 Introduced N N 

Trifolium aureum 
 

N 6 Introduced N N 

Trifolium campestre 
 

N 6 Introduced N N 

Trifolium dubium 
 

N 6 Introduced N N 

Trifolium fragiferum 
 

N 6 Introduced N N 

Trifolium hirtum 
 

Y 6 Absent N N 

Trifolium hybridum 
 

N 6 Introduced N N 

Trifolium incarnatum 
 

N 6 Introduced N N 

Trifolium pratense 
 

N 6 Introduced N N 

Trifolium reflexum 
 

Y 6 Absent N N 

Trifolium repens 
 

N 6 Introduced N N 

Trifolium resupinatum 
 

N 6 Introduced N N 

Trifolium subterraneum 
 

N 6 Introduced N N 

Trifolium vesiculosum 
 

Y 6 Absent N N 

Tripleurospermum 
maritimum 

 
Y 6 Native N N 

Triticum aestivum 
 

N 6 Introduced N N 

Urochloa ramosa 
 

Y 6 Absent N N 

Ventenata dubia 
 

Y 6 Introduced N N 

Veronica agrestis 
 

Y 6 Introduced N N 

Vicia cracca 
 

Y 6 Introduced N N 

Vicia sativa 
 

N 6 Introduced N N 

Vicia tetrasperma 
 

Y 6 Introduced N N 

Vicia villosa 
 

N 6 Introduced N N 

Vigna angularis 
 

N 6 Absent N N 

Vigna radiata 
 

N 6 Absent N N 

Viola tricolor 
 

Y 6 Introduced N N 

Vulpia bromoides 
 

Y 6 Introduced N N 

Vulpia myuros 
 

Y 6 Introduced N N 

Zea mays 
 

N 6 Introduced N N 

 
 
 
 
 
 



ΝΞΤ 
 

ƓƓĲŰĬŔǂ 
 

9ŸрċƨƣőŸƖĲĬШƓƨĤũŔĦċƣŔŸŰƚШŸŰШƚĲĲĬШũŸƣШĦŸŰƣċůŔŰċƣŔŸŰШŰŸƣШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲƚŔƚ 
 

ÑőĲЮƓőǃƣŸƚċŰŔƣċƖǃЮƖŔƚťƚЮƓŸƚĲĬЮĤǃЮƚĲĲĬƚЮŉŸƖЮƚŸƽŔŰŊЮƣƖċĬĲЮŰĲƣƽŸƖťƚЮ 
 

xŔŰťШƣŸШƓƨĤũŔĦċƣŔŸŰ 
 

 

https://doi.org/10.1371/journal.pone.0259912
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