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1. Introduction

1.1 Evolution of biological invasions
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5#&$'&(&,'"#$/1$+#&$)4^,"+$/R$!2@$/1$')^,'),1$#,3)+,+$T)--$(#/T$'&(S-+($/R$/3(&'%,N
+)/1($)1$,$')^,'),1$T)+#$,$*)%&'(&$(+'S"+S'&$/R$*)RR&'&1+$#,3)+,+$+b^&($"/''&-,+&*$T)+#$
4,1)^S-,+)%&$&d^&')4&1+($S1*&'$"/1+'/--&*$"/1*)+)/1(V

5/$#,%&$*&+,)-&*$)1R/'4,+)/1$/1$4,1,0)10$)1%,()%&$,-)&1$(^&")&($,+$+#&$-&%&-$/R$,$
%&0&+,+)/1$"/44S1)+b$)($,$^/()+)%&$(+&^$+/T,'*($^'/+&"+)/1$/R$%S-1&',3-&$1,+S',-$
/'$(&4)N1,+S',-$&"/(b(+&4V$C&(&,'"#$/1$3)/-/0)",-$)1%,()/1$)($1&"&((,'b$+/$"'&,N
+&$(S""&((RS-$^'/0',44&($,0,)1(+$3)/*)%&'()+b$-/(($/1$-/",-$,1*$'&0)/1,-$-&%&-(V$
5#&$^'/+&"+)/1$/R$3)/*)%&'()+b$)($,$#)0#-b$",-"S-,+&*$1&&*$R/'$+#&$(S(+,)1,3-&$*&%&N
-/^4&1+$/R$RS+S'&$&"/(b(+&4$(&'%)"&($_8#'-)"#$n$8#'-)"#$\eiZa$8#'&1R&-*$\eii`V$!1$
+#&$-,(+$+T/$*&",*&($+#&$,)4$+/$^'/+&"+$0-/3,-$3)/*)%&'()+b$3b$'&*S")10$+#&$)4^,"+$
/R$!2@$#,($3&&1$'&"/01)o&*$,1*$*)("S((&*$)1$(&%&',-$1,+S'&$"/1(&'%,+)/1$)1(+'SN
4&1+(V$5#&$+'&1*$/R$-&0)(-,+)%&$'&(^/1(&$+/$+#&$*,10&'$/R$!2@$)($"S''&1+-b$0'/T)10$
,+$%,')/S($-&%&-($/R$0/%&'14&1+$,1*$-&0)(-,+)/1V
$

1.4.1 International framework

E)/-/0)",-$)1%,()/1($,'&$1/+$"/1(+',)1&*$3b$3/'*&'(V$!1+&'1,+)/1,-$^'/0',4($,1*$
N

%&1+)/1($,1*$)1+&'0/%&'14&1+,-$/'0,1)o,+)/1($,'&$"/1()*&')10$+#&$)((S&$/R$3)/-/N
0)",-$)1%,()/1($T)+#$%,'b)10$*)RR&'&1+$-&%&-$/R$)1+&1()+b$_;-/S+$&+$,-$Z[[e`V$<%&'$h[$
)1+&'1,+)/1,--b$,0'&&*$-&0,-$)1(+'S4&1+($*&,-$T)+#$!2@$)1$*)%&'(&$(&"+/',-$"/1+&d+V$
5#&$:-,1+$:'/+&"+)/1$;/1%&1+)/1$ _!::;`.$ +#&$;/1%&1+)/1$/1$E)/-/0)",-$B)%&'()+b$
_;EB`.$+#&$;/1%&1+)/1$/1$H&+-,1*($_C,4(,'`$,1*$+#&$;/1%&1+)/1$/1$!1+&'1,+)/1,-$
5',*&$)1$81*,10&'&*$@^&")&($/R$H)-*$=-/',$,1*$=,S1,$_;!58@`$,'&$"/1()*&'&*$+/$
3&$+#&$^')4,'b$"/1%&1+)/1($*&,-)10$T)+#$!2@$R/"S()10$/1$+#&$')^,'),1$,'&,V$$
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The Plant Protection Convention (IPPC)
5#&$!::;$T,($()01&*$\eh\$T)+#$+#&$,)4$/R$^'&%&1+)10$+#&$ )1+'/*S"+)/1$/R$^&(+($
,1*$^-,1+$^'/*S"+(V$5#)($R',4&T/'X$*&%&-/^&*$R'/4$+#&$,0')"S-+S',-$(&"+/'$)1$'&N
(^/1(&$+/$+#&$&"/1/4)"$)4^,"+($/R$!2@V$5#&$!::;$T,($+#&$)1)+),-$'&,(/1$R/'$4,1b$
)1+&'1,+)/1,-$R',4&T/'X($/1$!2@V$
$

2+$ +#&$8,'+#$@S44)+$ )1$C)/$*&$j,1&'/.$E',o)-.$ )1$\eeZ.$,$(+',+&0b$ +/$&1(S'&$ +#&$
"/1(&'%,+)/1$/R$3)/-/0)",-$*)%&'()+b$,1*$(S(+,)1,3-&$S(&$T,($,0'&&*$+/$3b$T/'-*$
-&,*&'(V$5#&$;EB$'&rS)'&($+#&$^'&%&1+)/1.$"/1+'/-$/'$&',*)",+)/1$/R$!2@$T#)"#$+#N
'&,+&1$&"/(b(+&4(.$#,3)+,+($/'$(^&")&(V$2+$+#&$i+#$;/1R&'&1"&$/R$:,'+)&($)1$Z[[f$
+#&$;E@l($^'/0',4$#,($3&&1$+,X)10$+#&$*)%&'()+b$/R$)1-,1*$T,+&'$&"/(b(+&4($)1+/$
,""/S1+$T)+#)1$+#&$,*/^+)/1$/R$*&")()/1$?!!u]V$5#&$R/--/T)10$,^^'/,"#&($,1*$0S)N
*)10$^')1")^-&($T&'&$)4^/'+,1+$R/'$+#&$*&%&-/^4&1+$/R$(+',+&0)&($/R$+#&$8S'/^&,1$
G1)/1$_8G`$,1*$+#&$;/S1")-$/R$8S'/^&V$
$

!1$\ek\.$)1$C,4(,'.$!',1.$+#&$;/1%&1+)/1$/1$H&+-,1*($_C,4(,'`$T,($()01&*$)1$/'N
*&'$+/$^'/%)*&$)1+&'1,+)/1,-$,)4($/R$"/1(&'%,1"b$^'/0',4($/1$"/,(+,-$,1*$)1-,1*$
T&+-,1*(V$C&(/-S+)/1$?!!!u\i$"/1()*&'&*$+#&$)4^,"+$/R$!2@$/1$T&+-,1*(V$:,'+)&($+/$

+#&$&"/-/0)",-$"#,',"+&'$/R$T&+-,1*(V

The Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES) 
;!58@$)($,$R',4&T/'X$+/$(S3c&"+$+#&$^'/#)3)+)/1$/R$+',*)10$&1*,10&'&*$(^&")&(V$
5#&$)4^,"+$/R$!2@$#,($3&&1$*)("S((&*$()1"&$+#&$\g+#$4&&+)10$/R$+#&$;!58@$;/1R&N
'&1"&$/R$:,'+)&($)1$Z[[]V$:,'+)&($,'&$,(X&*$+/$*&%&-/^$-&0)(-,+)/1($,1*$'&0S-,+)/1($
"/1+'/--)10$)1%,()%&$,-)&1$(^&")&(V$

International Union for Conservation of Nature (IUCN)
<1$+#&$)1+&'1,+)/1,-$-&%&-$1/1N3)1*)10$)1+&'0/%&'14&1+,-$R/'S4($#,%&$,1$)4^/'N
+,1+$RS1"+)/1$+/$,*/^+$,"+)/1$^'/0',4(.$'&(/-S+)/1($/'$+&"#1)",-$0S)*&-)1&($_!G;>$
Z[[[.$;-/S+$&+$,-$Z[[e`V$5#&$!G;>.$R/S1*&*$)1$\e]i.$^-,b($,$X&b$'/-&$)1$*&%&-/N
^)10$)1+&'1,+)/1,-$R',4&T/'X(V$!+$3')10($+/0&+#&'$/%&'$i[$(+,+&(.$\\[$0/%&'14&1+,-$
,0&1")&(.$ ,'/S1*$ i[[$ 1/1N0/%&'14&1+,-$ /'0,1)o,+)/1($ ,1*$ (/4&$ \[.[[[$ (^&N
"),-)(+($R'/4$,--$/%&'$+#&$T/'-*V$5#&$!G;>$_!1+&'1,+)/1,-$G1)/1$R/'$;/1(&'%,+)/1$/R$
>,+S'&`$(+,'+&*$+/$*)("S(($+#&$1&0,+)%&$)4^,"+$/R$!2@$/1$3)/*)%&'()+b$)1$\eef$,+$+#&$
\+#$!G;>$H/'-*$;/1(&'%,+)/1$;/10'&(($)1$9/1+'&,-.$;,1,*,V$5#&$T/'X$/1$0S)*&N
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-)1&($R/'$^'&%&1+)/1$/R$3)/*)%&'()+b$-/(($",S(&*$3b$!2@$T,($/')0)1,--b$)1*)",+&*$3b$
)1+&'&(+($'&-,+&*$+/$,0')"S-+S'&$,1*$#S4,1$#&,-+#V$2""/'*)10$+/$+#&$h+#$9&&+)10$/R$
+#&$;/1R&'&1"&$/R$+#&$:,'+)&($+/$+#&$;/1%&1+)/1$/1$E)/-/0)",-$B)%&'()+b$0S)*&-)1&($
T)+#$+#&$,)4$+/$,(()(+$4,1,0&'(.$*&")()/1N4,X&'($,+$,--$-&%&-($,1*$+/$*&%&-/^$(+',N
+&0)&(.$T&'&$^S3-)(#&*V$!1$\eek$P+#&$0-/3,-$!1%,()%&$(^&")&($:'/0',4$_F!@:`$T,($
)4^-&4&1+&*$)1$/'*&'$+/$^'/4/+&$0-/3,-$"//^&',+)/1$)1$^'&%&1+)/1$,1*$4,1,0&N
4&1+$/R$!2@V$F-/3,-$(+',+&0)&($,1*$RS'+#&'$0S)*&-)1&($T&'&$*&%&-/^&*$_;-/S+$&+$,-$
Z[[e`V$5#&$!1%,()%&$@^&")&($@^&"),-)(+$F'/S^$_!@@F`$/R$+#&$!G;>$^'/%)*&($+#&$&dN
"#,10&$/R$X1/T-&*0&$/R$!2@$T)+#)1$,$1&+T/'X$/R$(^&"),-)(+$R'/4$/%&'$][$"/S1+')&(V$
5#&$,)4$)($+/$^'/%)*&$+&"#1)",-$,1*$^/-)"b$,*%)"&$_!@@F$Z[\]`V

!"#"3$ 4(5+,&*-$.)*/(0,)1

20'&&4&1+($/1$)1+&'1,+)/1,-$(+,1*,'*($,'&$)1$+#&$^'/"&(($/R$3&)10$)4^-&4&1+&*$
3b$*)RR&'&1+$0/%&'14&1+,-$(&"+/'($)1$1,+)/1,-$R',4&T/'X(V$;/1"&'1)10$+#&$^'&%&1N
+)/1$/R$+#&$)1+'/*S"+)/1$/R$!2@.$0/%&'14&1+,-$'&(^/1(&($,'&$S(&RS-$+/$)4^-&4&1+$
RS1"+)/1,-$(b(+&4($_;-/S+$&+$,-V$Z[[e`V$$5#'/S0#$,$',0&$/R$-&0)(-,+)%&$)1(+'S4&1+($/R$
+#&$8S'/^&,1$G1)/1$_8G`$+#&$^'&%&1+)/1$,1*$"/1+'/-$/R$!2@$)($"/1()*&'&*$,1*$)4N
^-&4&1+&*$)1$+#&$1,+)/1,-$-&0)(-,+)%&$)1(+'S4&1+($/R$+#&$4&43&'$(+,+&(V$;/1()*&N
')10$+#&$'&(&,'"#$/1$+#&$)4^,"+$/R$!2@$)1$')^,'),1$,'&,(.$+T/$8S'/^&,1$"/44S1)+b$
B)'&"+)%&($(#/T$,$0'&,+&'$'&-&%,1"&V$5#&$7,3)+,+$B)'&"+)%&$^-,b($,$4,c/'$'/-&$)1$
+#&$,"#)&%&4&1+$/R$+#&$+,'0&+($/R$+#&$8Gq($E)/*)%&'()+b$@+',+&0b$+/$Z[Z[V$
5#&'&R/'&$,$1&+T/'X.$>,+S',$Z[[[$>&+T/'X.$/R$̂ '/+&"+&*$()+&($T,($)1)+),+&*$)1$/'*&'$
+/$^'/+&"+$,'&,($/R$)4^/'+,1"&$R/'$8S'/^&,1$1,+S'&$"/1(&'%,+)/1$,)4(V$5#&$(+S*b$
,'&,$ )($^,'+$/R$,$>,+S',$Z[[[$,'&,.$ V$5#&$,)4$/R$ +#&$
7,3)+,+($B)'&"+)%&$_\eeZ`$)($+/$,((S'&$+#&$-/10N+&'4$(S'%)%,-$/R$8S'/^&t($4/(+$%,N
-S,3-&$,1*$+#'&,+&1&*$(^&")&($,1*$#,3)+,+(V$7S4,1$,"+)%)+)&($,'&$1/+$&d"-S*&*$/R$
+#&$4,1,0&4&1+$/R$>,+S',$Z[[[$()+&(.$,($-/10$,($+#&$4,1,0&4&1+$)($&"/-/0)",--b$
,1*$&"/1/4)",--b$(S(+,)1,3-&$_@#,'^(+/1$Z[\[a$;/44)()/1$Z[\g`V$5#&$,)4$/R$+#&$
'&(&,'"#$T)--$3&$+/$,((&(($+#&$^'/+&"+)/1$+,'0&+($+/T,'*($+#&$3)/-/0)",-$)1%,()/1$
)1$+#&$(+S*b$,'&,V$$$

H

,)+'+<(FG$>)+,)+'B$<>(;+(<$*)($;,&'),--(F$,)$()*F+;*'(FG$*&F$>*':0*B<$*)($/*H

K,//+<<+,&G$3M!!N"O
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5#&$(&"/1*$-&0)(-,+)%&$)1(+'S4&1+$/R$+#&$8S'/^&,1$G1)/1.$)4^-&4&1+&*$)1$1,+)/1,-$
R',4&T/'X.$ )($ +#&$8G$H,+&'$=',4&T/'X$B)'&"+)%&V$5#&$H,+&'$=',4&T/'X$B)'&"N
+)%&$T,($ )1+'/*S"&*$)1$+#&$b&,'$Z[[[$T)+#$+#&$,)4$+/$'&,"#$P0//*$T,+&'$(+,+S(v$
R/'$,--$8S'/^&,1$T,+&'($3b$Z[\h$_9/(+&'+$Z[[g`V$!+($,)4$)($+/$,"#)&%&$')%&'$3,()1$
4,1,0&4&1+.$ )1"-S*)10$'&(+/',+)/1$^'/0',4(.$4S"#$-)X&$+#&$/1&$)1$^-,"&$)1$+#&$
^'&(&1+$'&(&,'"#$,'&,V$5#&$H,+&'$=',4&T/'X$B)'&"+)%&$^-,b($,$'/-&$R/'$+#&$&"/-/N
0)",-$*&%&-/^4&1+$/R$8S'/^&,1$')^,'),1$,'&,($)1$+#&$-,(+$*&",*&$_@&,3-//4$&+$,-V$
Z[\g`V$$$$
;S''&1+$-&0)(-,+)%&$&RR/'+($,'&$+,'0&+)10$+#&$&RR&"+)%&$"/1+'/-$/R$!2@$)1$+#&$8GV$5#&$
8S'/^&,1$"/44)(()/1$#,($^'&^,'&*$,$^'/^/(,-$+/$+#&$8S'/^&,1$;/S1")-$,1*$:,'N
-),4&1+$R/'$,1$8GNT)*&$(+',+&0b$/1$)1%,()%&$,-)&1$(^&")&($_7S-4&$n$B',X&$Z[[e`V
2R+&'$ +#&$ \ei[(.$ /%&'$ g[$ &',*)",+)/1$ ^'/0',4($ /R$ )1%,()%&$ ^-,1+($ ,1*$ ,1)4,-($
(S""&((RS--b$+//X$^-,"&$)1$+#&$8GV$9/(+$/R$+#&4$T&'&$"/NR/S1*&*$3b$+#&$A!=8$^'/N

R',4&T/'X($,'&$"')+)")o&*$1/+$+/$'&,"+$',^)*-b$/1$)1)+),-$)1+'/*S"+)/1$/R$!2@$_!G;>$
Z[[[a$8((-$&+$,-V$Z[[Za$%,1$7,4$Z[\g`V

1.5 Role of riparian areas

C)^,'),1$,'&,($_')^,'),1$o/1&(`$,'&$+#&$R')10&$3&+T&&1$,rS,+)"$,1*$+&''&(+'),-$&"/N
(b(+&4($/R$')%&'($/'$(+'&,4(V$C)^,'),1$,'&,($,'&$)4^/'+,1+$#,3)+,+($R/'$)4^/'+,1+$
&"/-/0)",-$RS1"+)/1($,1*$8S'/^&,1$^-,1+$*)%&'()+b$_F'&0/'b$&+$,-V$\ee\a$>,)4,1$
&+$,-V$\eega$>,)4,1$n$B&",4^($\eeka$:R,*&1#,S&'$\eeka$7//*$n$>,)4,1$Z[[[a$
C)"#,'*(/1$&+$,-V$Z[[k`V$$$C)^,'),1$,'&,($^-,b$,1$&((&1+),-$'/-&$)1$+#&$"/4^-&d$/R$
T)-*$-)R&$&"/(b(+&4($_8-4/'&$n$E&("#+,$Z[[f`V$5#&$#)0#$^-,1+$*)%&'()+b$/R$')^,'),1$
,'&,($)($",S(&*$3b$,$"/4^-&d$4/(,)"$/R$*)%&'(&$#,3)+,+(.$^&')/*)",-$'&+S'1$^/'N
+)/1($,1*$+#&$&,'-b$(S""&(()/1$(+,0&$/R$̂ -,1+$"/44S1)+)&($_7//*$n$>,)4,1$Z[[[`V$
5#)($#)0#$,4/S1+$/R$1,+S',-$*)(+S'3,1"&($)($/1$+#&$/1&$#,1*$+#&$'&,(/1$R/'$,$#)0#$
"/4^-&d)+b$/R$^-,1+$*)%&'()+b.$3S+$/1$ +#&$/+#&'$#,1*$ +#&$ '&,(/1$ R/'$(S""&((RS--b$
&(+,3-)(#)10$)1%,()%&$,-)&1$^-,1+($_:bp&X$n$:',"#$\ee]a$7//*$n$>,)4,1$Z[[[`V$
5#&'&R/'&$+#&$%S-1&',3)-)+b$/R$')^,'),1$&"/(b(+&4($1&&*($+/$3&$,1,-bo&*$,1*$*)(N
"S((&*$+/T,'*($,^^'/^'),+&$4,1,0&4&1+$4&+#/*($)1$')^,'),1$,'&,(V$
5#&$ )4^,"+$ /R$ 3)/-/0)",-$ )1%,()/1($ +/$ )(-,1*$ &"/(b(+&4($#,($3&&1$ '&"/01)o&*$
4S"#$&,'-)&'$ +#,1$ +#&$ )4^,"+$ /R$ !2@$ )1$4,1b$"/1+)1&1+,-$ ,'&,($ _?)+/S(&X$&+$ ,-V$
\eeka$7//*$n$>,)4,1$Z[[[`V$$2R+&'$)(-,1*$&"/(b(+&4($N$R'&(#T,+&'(.$T#)"#$)1"-SN
*&$')^,'),1$#,3)+,+(.$,'&$+#&$4/(+$&RR&"+&*$&"/(b(+&4($/R$3)/-/0)",-$)1%,()/1$_882$
Z[\Z`V$<%&'$+#&$-,(+$*&",*&(.$8S'/^&,1$')^,'),1$o/1&($,'&$(+'/10-b$,RR&"+&*$3b$
3)/-/0)",-$ )1%,()/1$_:bp&X$&+$,-V$\ee]a$8((-$&+$,-V$Z[[Za$@"#4)+o$n$AW("#$Z[[h`V$
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@&%&',-$(+S*)&($#,%&$(#/T1$ +#,+$ ')^,'),1$,'&,($,'&$,4/10$ +#&$1,+S',-$#,3)+,+($
4/(+$,RR&"+&*$3b$+#&$)1%,()/1$/R$,-)&1$^-,1+$(^&")&($_:bp&X$&+$,-V$\ee]a$8((-$&+$,-V$
Z[[Za$@"#4)+o$n$AW("#$Z[[h`V

C)%&'($#,%&$,$ RS1"+)/1,-$ '/-&$ R/'$ +#&$*)(^&'(,-$/R$^-,1+($ +#'/S0#$ +#&$ -,1*(",^&$
_>)-((/1$&+$,-V$\eega$j/#,1((/1$&+$,-V$\eef`.$,1*$^-,b$,$X&b$'/-&$)1$+#&$(^'&,*$/R$
*),(^/',($/R$)1%,()%&$,-)&1$^-,1+($_@SX/^^$\efea$:bp&X$n$:',"#$\ee]a$j/#,1((/1$
&+$,-V$\eefa$J/-,'$n$A/*0&$Z[[\a$J/T,')X$n$E/b&$Z[[g`V$ES+$')^,'),1$,'&,($,'&$

3b$,-)&1$^-,1+($)($%&'b$(S""&((RS-$T)+#)1$,1+#'/^/0&1)"$*)(+S'3&*$#,3)+,+(V$8S'/N
^&,1$')%&')1&$-,1*(",^&($,'&$/R+&1$#&,%)-b$,-+&'&*$3b$,1+#'/^/0&1)"$*)(+S'3,1"&($
_jS10T)'+#$&+$,-V$\eega$:/^^&$&+$,-V$Z[[g`V$=S'+#&'4/'&.$+#&$1,+S',-$"#,',"+&'$/R$

N
+/'($_C)"#,'*(/1$&+$,-V$Z[[k`.$+#&$&RR&"+$/R$",1/^b.$^'/d)4)+b$+/$+#&$')%&'$(+'&,4$/'$

5#&$&"/-/0)",-$,1*$(/")/N&"/1/4)"$)4^,"+$/R$!2@$#,($3&"/4&$+#&$+/^)"$/R$)1"'&,N

'&"&1+-b$,++',"+&*$0'/T)10$)1+&'&(+$_A/#4&b&'$n$@SX/^^$\eeZa$9//1&b$n$;-&-,1*$
Z[[\a$@SX/^^$Z[[\a$C)"#,'*(/1$n$:bp&X$Z[[f`$/1-b$,$R&T$(+S*)&($#,%&$*)("S((&*$
+#&$"/1(&rS&1"&($/R$3)/-/0)",-$)1%,()/1$$)1$+#&$')^,'),1$,'&,$_5)"X1&'$&+$,-V$Z[[\a$

,3)-)+)&($/R$)1%,()%&$,-)&1$^-,1+($(&&4$^,'+)"S-,'-b$S1*&''&^/'+&*$_F//*(/1$&+$,-V$
Z[[\`V$9,1b$^'/+&"+&*$,'&,($,'&$'&-,+&*$+/$')^,'),1$&"/(b(+&4($_9,1o,1/$Z[[[`V$
5#&$4,1,0&4&1+$/R$)1%,()%&$,-)&1$^-,1+$(^&")&($)1$')^,'),1$,'&,($)($0,)1)10$,++&1N
+)/1$R/'$"/1%&'(,+)/1$/R$8S'/^&,1$3)/*)%&'()+bV$$$



\[

8"/-/0)",-$'&(+/',+)/1($,'&$)4^-&4&1+&*$+/$)4^'/%&$&"/-/0)",-$RS1"+)/1($/R$&"/N
(b(+&4($ +#,+$T&'&$,RR&"+&*$3b$#S4,1N4&*),+&*$"#,10&($ +/$*)%&'()+b$ _C)"#,'*N
(/1$ &+$ ,-V$ Z[[k`$ _>/(($ \ee[a$Bt21+/1)/$n$9&b&'(/1$ Z[[Z`V$ !1$ +#&$4/(+$ ",(&($
'&(+/',+)/1($,'&$ R/--/T)10$+#&$+,'0&+$ +/$'&+S'1$ +/$^'&%)/S($"/1*)+)/1($ +#'/S0#$'&N
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2. Method
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$2.2 Restoration project Life + Traisen
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2.3 Studied invasive alien species
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3.9  Phenological observation
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+#&$@#,11/1$)1*&d$7x$,1*$:)-/S(l($)1*&d$/R$&%&11&(($j.$ )($*&"'&,()10V$ES+$+#&$
*&"'&,(&$/R$*)%&'()+b$"/S-*$1/+$#,%&$3&&1$'&-,+&*$+/$+#&$)1"'&,(&$/R$!2@$)1$+#&$-,(+$
+#'&&$b&,'(V$!$,((S4&$+#,+$+#&$+)4&$*)4&1()/1$)($+//$(#/'+$+/$*)("S(($'&(S-+($R/'$
%&0&+,+)/1$(+'S"+S'&$"#,10&(.$3S+$!$"/S-*$*&+&"+$+'&1*($+#,+$1&&*$+/$3&$4/1)+/'&*$

3&$4/1)+/'&*$,1*$&%,-S,+&*$R/'$)+($)4^,"+$/1$3)/*)%&'()+bV$$

!1%,()/1$ 3b$ ,-)&1$ ^-,1+$ (^&")&($ )($ "/1(+,1+-b$ ^'/0'&(()10$ _7S-4&$ n$ E'&41&'$
Z[[h`V$BS&$ +/$ +#&$ ',^)*$,1*$/10/)10$*)(+')3S+)/1$/R$ )1%,()%&$1/1N1,+)%&$^-,1+(.$
+#&)'$)4^,"+$/1$1,+S',-$&"/(b(+&4($)($)1"'&,()10$_A,43*/1$&+$,-V$Z[[i`V5#&$1&N
0,+)%&$)4^,"+$/R$)1%,()%&$,-)&1$^-,1+$(^&")&($_!2@`$/1$^-,1+$"/44S1)+)&($*&^&1*($
/1$#,3)+,+$+b^&$,1*$+#&$(+'S"+S'&$/R$'&()*&1+$%&0&+,+)/1$"/44S1)+)&($_7&c*,$&+$,-V$
Z[[e`V$C&(S-+($(#/T$+#,+$+#&$)1%,()/1$/R$+#&$#&'3$-,b&'$T,($4/(+$',^)*$)1$,(#$+'&&$
,1*$^/^-,'$R/'&(+(.$&43,1X4&1+($,1*$0'&b$,-+&'$+'&&$R/'&(+(V$5#&$4,)1$*')%&'$R/'$
+#)($+'&1*$/R$)1%,()/1$/R$+'&&$#,3)+,+($)($+#&$',^)*$*)(+')3S+)/1$/R$ H

)*$,1*$+#&$,*,^+)/1$/R$C,-+F*5,$5+5*&'(*$+/$+#&$+'&&$",1/^bV$5#&(&$,(^&"+($,'&$
'&"/44&1*&*$+/$3&$)1%&(+)0,+&*$)1$RS'+#&'$(+S*)&(V$5#&$"/1(&rS&1"&$R/'$1,+S'&$
"/1(&'%,+)/1$4,1,0&4&1+$)($+/$&%,-S,+&$+#&$')(X$,((&+$/R$&,"#$^,'+)"S-,'$)1%,()%&$
^-,1+$(^&")&($)1$"/''&-,+)/1$+/$+#&$#,3)+,+$rS,-)+)&(V$$

5#&$4,c/'$-)4)+)10$'&(/S'"&$/R$')^,'),1$^-,1+$(^&")&($)($+#&$^&'4,1&1+$,%,)-,3)-)+b$
N

")10$ +#&$ &(+,3-)(#4&1+$ /R$ )1%,()%&$ ,1*$1,+)%&$^-,1+$ (^&")&($ _C)"#,'*(/1$&+$ ,-V$
Z[[k`V$$BS')10$+#&$(+S*b$+#&$b&,'$Z[\\$T,($"#,',"+&')o&*$3b$4&*)S4$#b*'/-/0)",-$
"/1*)+)/1(.$R/--/T&*$3b$,$*'b$b&,'$)1$Z[\Z.$,1*$,$b&,'$T)+#$T&+$#b*'/-/0)",-$"/1N

'&(^/1*&*$ +/$ +#)($#b*'/-/0)",-$*)RR&'&1"&($T)+#$"#,10&($ )1$,3S1*,1"&V$BS')10$
+#&$T&+$b&,'$)1$Z[\\.$+#&$1S43&'$/R$ )1"'&,(&*$"/4^,'&*$

/R$!4^,+)&1($0-,1*S-)R&',$,-/10$+#&$4,)1$"#,11&-$/R$ +#&$'&0S-,+&*$')%&'$5',)(&1V$
;/4^,'&*$+/$^&'&11),-$)1%,()%&$(^&")&(.$-)X&$C,-+F*5,$5+5*&'(*.$+#&$"#,10&($/R$
,11S,-$)1%,()%&$(^&")&(.$-)X& $,1*$ T&'&$
4/'&$',^)*V$5#&$(&&*$3,1X$/""S''&1"&$#,($"/1+')3S+&*$+/$+#&$&(+,3-)(#4&1+$/R$
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!2@$_B{",4^($&+$,-V$\eeh`V$2-+#/S0#$+#&$/""S''&1"&$/R$(&&*($/R$!2@$"/S-*$1/+$
3&$'&-,+&*$+/$+#&$,3/%&0'/S1*$%&0&+,+)/1$*&%&-/^4&1+$T)+#)1$+#)($(+S*b.$+#&$#)0#$
1S43&'$/R$ !2@$)1$+#&$(&&*$3,1X$1&&*($+/$3&$+,X&1$S1*&'$RS'+#&'$"/1()*&',+)/1$
T)+#)1$+#&$'&(+/',+)/1$^'/c&"+V$$$$
5#&$&RR&"+$/R$!2@$/1$(^&")&($')"#1&(($,1*$3)/*)%&'()+b$T,($*)("S((&*$)1$(&%&',-$
(+S*)&($)1$+#&$-,(+$*&",*&$_=S1X$&+$,-V$Z[[i`V$!1$0-/3,-$+&'4($1&0,+)%&$'&-,+)/1(#)^$
3&+T&&1$(^&")&($')"#1&(($,1*$+#&$,3S1*,1"&$/R$)1%,()%&$,-)&1$^-,1+$(^&")&($'&N
(S-+($)1$3)/*)%&'()+b$-/(($_BSX&($Z[[Z.$=S1X$&+$,-V$Z[[i`V$2+$+#&$-/",-$(",-&$#S4,1$

1,+)%&$ "/4^&+)+)%&$ ,3)-)+b$ /R$ (^&")&($ "/4^/()+)/1$ _A&%)1&$ Z[[[`V$ 5#&$ '&(S-+($ /R$

*)(+S'3,1"&(V$=/'$&d,4^-&.$+#&$)1%,()%&$ $,1*$C,-+F*5,$5+H
5*&'(* N
3,1X4&1+(V$5#&$)1%,()/1$)1+/$1&,'N1,+S'&$#,3)+,+($)($T&,XV$=/'$+#&$&(+,3-)(#4&1+$
/R$!2@.$#S4,1$*)(+S'3,1"&($,'&$^-,b)10$,$X&b$'/-&V$

C&(S-+($(#/T$"-&,'-b$+#,+$ )1%,()/1$)($R/--/T)10$^,+#T,b(V$:-/+($,-/10$'/,*($,1*$
&43,1X4&1+($,'&$(+'/10&'$)1%,*&*$+#,1$^-/+($)1$(&4)N1,+S',-$^-/+(V$5#&$%)(S,-)N
o,+)/1$/R$+#&$,3S1*,1"&$/R$!2@$)1$+#&$^-,1+$"/%&'$(#/T($,$#)0#&'$,3S1*,1"&$/R$
!2@$T)+#)1$+#&$^-,1+$"/%&'$/R$^-/+($T)+#$,$"-/(&'$^'/d)4)+b$+/$+#&$')%&'$B,1S3&$"b"-&$
^,+#V$5#&$R'&rS&1"b$,1,-b()($/R$+#&$b&,'$Z[\Z$"/S1+&*$\][.[[[$"b"-)(+($S()10$+#&$
^,'+$/R$+#&$B,1S3&$"b"-&$^,+#$+#,+$"'/((&($+#&$')^,'),1$(+S*b$,'&,$)1$+#&$1/'+#$,1*$
&,(+$_8;<^-S(Z[\Z`V

3M!3N
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5#&$#)0#&(+$R'&rS&1"b$/R$"b"-)(+($^,((&($*S')10$+#&$(S44&'$^&')/*$)1$jS-b$,1*$
2S0S(+V$<%&'$+#&(&$+T/$4/1+#($i[.[[[$"b"-)(+($S(&$+#)($^,'+$/R$+#&$B,1S3&$"b"N
-&$ '/S+&.$"'/(()10$ +#&$(+S*b$,'&,V$2""/'*)10$ +/$ +/$ +#&$^#&1/-/0",-$/3(&'%,+)/1$
"/4^-&+&*$)1$Z[\Z.$+#&$4/1+#($/R$jS-b$,1*$2S0S(+$,'&$"')+)",-$^&')/*($R/'$+#&$*)(N
+')3S+)/1$/R$)1%,()%&$(^&")&(q$(&&*(.$-)X&$+#/(&$/R$+#&$

$,1*$ V$5#&$0&1&',+)%&$*&%&-/^4&1+$)($)1$+#&$(+,0&$
/R$4,+S'&$(&&*($*S')10$+#)($+)4&V$5#&$'&(+$/R$+#&$(&&*$*)(+')3S+)/1$3b$"b"-)(+($,-/10$
+#&$B,1S3&$"b"-&$'/S+&$)($#)0#V$

5#&$ )4^/'+,1"&$/R$ +#&$ '&0)/1,-$&"/1/4)",-$ )1"/4&$/R$ +#)($ +/S')(+$ )1R',(+'S"+S'&$
)($)1"'&,()10$_9&("#)X$Z[\Z`V$5#&$'&0)/1,-$0/%&'14&1+$/R$A/T&'$2S(+'),$)($^-,1N
1)10$+#&$&d^,1()/1$/R$+#&$B,1S3&$"b"-&$'/S+&$/%&'$+#&$"/4)10$b&,'($)1$/'*&'$+/$
(S^^/'+$+#&$*&%&-/^4&1+$/R$(S(+,)1,3-&$+/S')(4$,1*$+/$(+'&10+#&1$+#&$&"/1/4)"$
)1"/4&$R/'$+#&$'&0)/1$_8;<^-S($Z[\Z`V$$

C&"&1+$/3(&'%,+)/1($(#/T&*$+#&$)1"'&,()10$/""S''&1"&$/R$!2@$,-/10$+#&$B,1S3&$
"b"-&$ '/S+&$ _C&"X&1*/'R&'$&+$,-V$\eeia$B/1,SN2S&1$Z[[ea$?),B/1,S$Z[\g`$5#&$
B,1S3&$"b"-&$'/S+&$1&&*($+/$3&$"/1()*&'&*$,($,$^/+&1+),-$^,+#T,b$R/'$!2@V$5#&$
&',*)",+)/1$/R$!2@$^/^S-,+)/1($,-/10$+#&$B,1S3&$"b"-&$'/S+&$(#/S-*$3&$,$+/^$^')N
/')+bV$E&()*&($+#&$"/1+'/-$/R$^'&(&1+$*,b$!2@.$T&$(#/S-*$,"+)%&-b$4/1)+/'$+#&$,'&,$
+/$*&+&'4)1&$+#&$,-)&1$(^&")&($+#,+$,'&$1/+$b&+$)1%,()%&.$)1$/'*&'$+/$^'&%&1+$RS+S'&$
)1%,()/1(V$$$
$
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4.3 Evaluation of the  life strategies of invasive species

?,')/S($(+S*)&($*)("S(($+#&$"/11&"+)/1$3&+T&&1$-)R&$(+',+&0)&($,1*$#,3)+,+$̂ '/^&'N
+)&($-)1X)10$+/$+#&$(S""&(($/R$!2@$_E)100&-)$\eefa$<3)*o)1(X)$n$@b4/1)*&($Z[[[`V$$
5#&$&%,-S,+)/1$/R$+#&$-)R&$(+',+&0)&($/R$!2@$T)+#)1$')^,'),1$#,3)+,+($"/1"&1+',+&($/1$
)1%,()%&$(^&")&($T)+#$+#&$#)0#&(+$)4^,"+$/1$1,+)%&$(^&")&($"/4^/()+)/1$)1$+#&$(+SN
*b$,'&,V$5#&$R/"S($-)&($/1$+#&$"/43)1,+)/1$/R$')^,'),1$&"/(b(+&4$"#,',"+&')(+)"($

N
",-$)1%,()/1V$5#&$'&(S-+($,'&$"/''&-,+&*$T)+#$'&"/44&1*&*$,1*$+&(+&*$4,1,0&N
4&1+$,1*$"/1+'/-$4&"#,1)(4($/R$^'&%)/S(-b$^S3-)(#&*$",(&$(+S*)&(V$$$$$$$$



@^&")&( R"$,)+(&'*-+< 4"$-*&;+&+*'* C"$5+5*&'(*

=,4)-b @)4,'/S3),"&,& 2"&',"&,& E',(()","&,& E,-(,4)1,"&,& E,-(,4)1,"&,& 2(+&',"&,& =,3,"&,& 2(+&',"&,&

A)R&$R/'4 ^#,1&'/^#b+& ^#,1&'/^#b+& 0&/^#b+& #&4)"'b^+/^#b+& #&4)"'b^+/^#b+& 0&/^#b+& ^#,1&'/^#b+& 0&/^#b+&

2'&,$/R$/')0)1 ;#)1, >$24&')", H$2(), !1*), ;&1+',-$2(), >$24&')", >$24&')", >$24&')",

+/-&',1+$+/$",1/^b w w w w

8G$"-)4,+&$*)(+')3S+)/1 5&4^u9&* 5&4^&',+& 5&4^u9&* 5&4^&',+& 5&4^&',+& 5&4^&',+& 5&4^&',+& 5&4^&',+&

2G5$;/1(&'%,+)/1$,((&((4&1+$É !1%,()%& )1%,()%& 1/$)4^,"+ )1%,()%& )1%,()%& )1%,()%& )1%,()%& )1%,()%&

)1%,()%1&(($_')^,'),1$,'&,`$ÉÉ$ 1/$)4^,"+ ^/+&1+),--b$)1%,N

()%&

)1%,()%& +&4^/','b$ )1%,()N

%&

)1%,()%& )1%,()%& ^/+&1+),--b$)1%,()%& )1%,()%&

!1+'/*S"+)/1$'&,(/1( /'1,4&1+,- /'1,4&1+,- )1*)'&"+ )1*)'&"+ )1*)'&"+ /'1,4&+,- /'1,4&1+,-.$R/'&(+'b /'1,4&1+,-

$ $

Ecological effects $

"#,10&($)1$(S""&(()/1$^,++&'1 w w w w

"#,0&($)1$(^&")&($"/4^/()+/1 w w w w w w w w

"#,10&($/R$1S+')&1+$"b"-&( w $

#b3')*)(,+)/1É $ $ $ $ $ $ $ $

$ $ $ $ $ $ $ $ $

^,+#T,b$N$R/'&(+$'/,* w w w w

^,+#T,b$N$')%&'$(+'&,4 w w w w $

$$



@^&")&( R"$,)+(&'*-+< 4"$-*&;+&+*'* C"$5+5*&'(*

Habitat ocurance $

,(#$+'&&$R/'&(+ w w w $

$+,--$/,+0',(($4&,*/T( w w w

0'&b$,-*&'$+'&&$R/'&(+ w $

(&4)N*'b$0',((-,1*( w _w` w

0',((-,1*$R,--/T w w

+,--$R/'3$"/44S1)+b _w` w w w

"S+/%&'$-,1* w _w` w w

^/^-,'$+'&&$R/'&(+ w w _w`

'&*$^)1&$+'&&$R/'(+ $

T)--/T$+'&&$,--S%),-$R/'&(+ w _w` w $

&43,1X4&1+ _w` w w $

R/'&(+$&*0& w w $ w w $ w w
N
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,-/10$%&'+)",-$,1*$#/')o/1+,-$0',*)&1+($_>)-((/1$n$@%&*4,'X$Z[[Z`V$!1$4/(+$')^,N
'),1$^-,1+$"/44S1)+)&($+#&$^-,1+$"/%&'.$,3S1*,1"&$,1*$(^&")&($')"#1&(($/R$+#&$
+'&&$,1*$(#'S3$-,b&'$,'&$4/'&$*&%&-/^&*$+#,1$+#&$#&'3$-,b&'$/R$')^,'),1$R/'&(+$#,N
3)+,+($_>)-((/1$\eeZ`V$C)^,'),1$^-,1+$"/44S1)+)&($)1$+#&$#&'3$-,b&'$,'&$/R+&1$%&'b$
-,"S1/(&$,1*$T)+#$,$#)0#$,4/S1+$/R$^,+"#&($T#)"#$,'&$R'&&$/R$%&0&+,+)/1V$5#)($
)($,1$&1/'4/S($,*%,1+,0&$R/'$+#&$*)(+')3S+)/1$/R$ V$5#&$#)0#-b$
)1%,()%&$^-,1+$ (^&")&($ )($ %&'b$ #,'4RS-$ +/$T//*-,1*($ _<3)*o)1(X)$n$
@b4/1)*&($Z[[[a$;#4S',$n$@)&'X,$Z[[k`V$

5#&$(#/'+$-)R&$"b"-&.$#)0#$(&&*$^'&*)"+)/1$,1*$',^)*$0'/T+#$/R$(&&*-)10($(S^^/'+$
+#&$)1%,()%&$(S""&(($/R $5#&$"/43)1,+)/1$/R$-)R&$(+',+&0)&($/R$!V$^,'%)N

4,)1$'&,(/1$R/'$+#&$',^)*$)1%,()/1$/R $)1$')^,'),1$R/'&(+$#,3)+,+($_<3)*N
o)1(X)$n$@b4/1)*&($Z[[[`V$5#&$*,+,$/R$+#&$^'&(&1+$(+S*b$(S^^/'+$+#)($#b^/+#&()(V$
5#&$*)(+')3S+)/1$/R$ $)1"'&,(&*$&d+&1()%&-b$R'/4$Z[\[$+/$Z[\g$T)+#)1$,--$
R/'&(+$#,3)+,+$+b^&(V$ $)($"/4^&+)10$(S""&((RS--b$T)+#$1,+)%&$(^&")&($/R$
+#&$#&'3$-,b&'V$5#&$*&"'&,(&$/R$(^&")&($')"#1&(($T)+#)1$+#&$-,(+$+#'&&$(+S*b$b&,'($
T)+#)1$+#&$(+S*b$,'&,$)($'&-,+&*$+/$+#&$)1%,()/1$/R$ $$$$

5#&$)1+'/*S"+)/1$/R$ $)($",S(&*$3b$)1*)'&"+$#S4,1$,"+)%)+bV$=',04&1+,+)/1$
3b$'/,*(.$+',4^-)10$,1*$-/00)10$,'&$(S^^/'+)10$R,"+/'($R/'$+#&$*)(+')3S+)/1$/R$!2@$
_:bp&X$n$:bp&X$\ee\a$<3)*o)1(X)$n$@b4/1)*&($Z[[[a$J/T,')X$Z[[i`V$5#&$'&(S-+($

*)(+')3S+)/1$/R$
,-/10$R/'&(+$'/,*(V$!1$Z[\g$ $)1%,*&*$/%&'$h[m$/R$,--$R/'&(+$#,3)+,+(V$

5#&$'&(S-+($/R$+#)($,1*$/+#&'$8S'/^&,1$",(&$(+S*)&($(#/T$+#,+$(^&")&(N')"#$R/'&(+$
#,3)+,+($,'&$-&(($)1%,*&*$3b$ $+#,1$R/'&(+($T)+#$#)0#&'$#S4,1$)4^,"+$
_;,(&$\ee[a$;#4S',$n$@)&'X,$Z[[k`V$=/'&(+$#,3)+,+($T)+#$,$#)0#&'$1,+)%&$(^&")&($
*&1()+b$)1$+#&$#&'3$-,b&'.$/'$T)+#$,$*&%&-/^&*$(#'S3$-,b&'.$,'&$-&(($)1%,*&*$3b$%"$

$_:bp&X$n$:bp&X$\ee\a$;#4S',$n$@)&'X,$Z[[k`V$5#&$'&(S-+($/R$+#)($",(&$
N

*,1"&$/R$1,+)%&$(^&")&($)1$+#&$#&'3$-,b&'$T&'&$)1%,*&*$(-/T&'V$5#&$',^)*$*&%&-/^N
4&1+$/R$4/1/+b^)"$(+,1*($/R$ +//X$^-,"&$4,)1-b$)1$^/^-,'$T//*$R/'&(+(V$

<1"&$+#)($%&'b$,00'&(()%&$"/-/1)o&'$ $)($&(+,3-)(#&*$,-/10$+#&(&$P^,N
+#T,bN#,3)+,+(v$+#&$^'/+&"+)/1$/R$1,+S',-$#,3)+,+($R'/4$+#&$)1%,()/1$)($S1(S""&((N
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RS-$_<3)*o)1(X)$n$@b4/1)*&($Z[[[`V$=/'&(+$&*0&(.$",1/^b$0,3($,1*$*)(+S'3,1"&($
/R$ (/)-$ ,'&$ *&+&"+,3-&$ R,"+/'($ +#,+$ (S^^/'+$ +#&$ )1%,()/1$ /R$ V$ @^&"),-$
4/1)+/')10$&RR/'+($T)+#)1$+#&$R/'&(+$4,1,0&4&1+$/1$+#&(&$̂ ,+#T,b($,'&$1&"&((,'b$
+/$*)4)1)(#$+#&$(^'&,*$_;#4S',$n$@)&'X,$Z[[k`V$2"+)%&$&',*)",+)/1$/R$)1*)%)*S,-($)($
1&"&((,'b$+/$^'/+&"+$1,+S',-$R/'&(+$#,3)+,+(V$;/1%&1+)/1,-$"/1(&'%,+)/1$(+',+&0)&($

(#/T$,$#)0#&'$'&()(+,1"&$/R$1,+S',-$ R/'&(+$#,3)+,+(V$2$(S""&((RS-$"/1+'/-$ )($/1-b$
^/(()3-&$)1$+#&$&,'-b$(+,0&($/R$)1%,()/1V$$$
$

Impatiens glandulifera

"'&,+&$ ,$4/(,)"$ /R$ ^-,1+$ "/44S1)+)&($ ,+$ *)RR&'&1+$ (+,0&($/R$ (S""&(()/1$ _7//*$
n$>,)4,1$Z[[[`V$F,^($ )1$%&0&+,+)/1$"/%&'$T)+#$,$ -/T$*&1()+b$/R$^-,1+$(^&")&(.$
/'$&%&1$1/$^-,1+$"/%&'.$,'&$,$"/44/1$'&(S-+$/R$1,+S',-$*b1,4)"($)1$&"/(b(+&4(V$
>,+S',-$*)(+S'3,1"&($,'&$)4^/'+,1+$R/'$+#&$(S(+,)1,3-&$*&%&-/^4&1+$/R$(/R+$T//*$

%/>*'+H

$)($+,X)10$,*%,1+,0&$/R$+#&(&$1,+)%&$*)(+S'3,1"&($)1$')^,'),1$&"/N
(b(+&4($_:&'')1($&+$,-V$\ee[a$:bp&X$n$:',"#$\eeha$244&'$&+$,-V$Z[\\`V$5#&$',^)*$
0'/T+#$/R )($&1*,10&')10$+#&$'&&(+,3-)(#4&1+$^'/"&(($/R$(/R+$T//*$
(^&")&(.$&(^&"),--b$/R$+#&$0&1S($C*-+S.$R/--/T)10$,$1,+S',-$*)(+S'3,1"&$_244&'$&+$
,-V$Z[\\`V$

9&"#,1)",-$T&&*$"/1+'/-$+&"#1)rS&($,'&$"/44/1-b$S(&*$R/'$+#&$4,1,0&4&1+$/R$
$_244&'$&+$,-V$Z[\\.$7S-4&$n$E'&41&'$Z[[f`V$5#&$S(&$/R$#&'3)")*&($
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