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)00#$(!_*! RC0263N5-D!3-!6&-'6*!"-! 5-C06,5D&,53-! 5-,3!D23N,$!.0-075,6!&,!K33'$5//!A3206,9!120/5%5-&2;!
206:/,6(!)A32+#!

)00,6(!<*Q*! P0,02%5-&,53-!37!,$0!73/5&D0!6:27&#0!&20&!732!Pinus radiata!(!)A32+#!
)0/0-(!E*<*! >770#,6!37!5-,02610#575#!#3%10,5
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)3-'5(!@*G*! L$0!0770#,6!37!#:/,:2&/!,20&,%0-,6!3-!N&,02!6,2066!/0C0/6!5-!750/'!1/&-,0'!Pinus radiata!600'/5-D6(!
@A32+#!,$0656!

)3--02(!T*! L$0!Q0N!S0&/&-'!'257,N33'!2063:2#09!&-!5-5,5&,32;!2060&2#$!#&60!6,:';!3-!,$0!C3/:%06(!C&/:06(!
&-'!13/5#506(!)A32+#!

)33-(!+*G*! L$0!120602C&,5C0!,20&,%0-,!37!.00#$!610#506(!)A32+#!
)32D02(!)*! <31:/&,53-!';-&%5#6(!6,&-'!6,2:#,:20!&-'!610#506!#3%1365,53-!37!&!65/C02!.00#$!UNothofagus 

menziesiiV!73206,(!+3:,$/&-'(!Q0N!S0&/&-'(!)A32+#!
)36%&-(!@*! L$0!&-&/;656!37!Q0N!S0&/&-'!/3D!125#0!,20-'6(!)A32+#!
)3N0-(!T*"*! L$0!0770#,!37!,$5--5-D!3-!6,577-066!5-!Pinus radiata(!5-!R%&,&23&!A3206,(!)A32+#!
)3N-(!J*! F012060-,5-D!-:,25,53-!37!Pinus radiata!5-!1$;653/3D5#&/!$;.25'!123':#,5C5,;!%3'0/6(!<$P!
)3N-(!J*! K5-',$23N!0#3-3%5#6!&,!,$0!73206,!/0C0/!5-!,$0!G&-,02.:2;!20D53-(!@A32+#!20132,!
)3N-(!J*! K5-',$23N!0#3-3%5#6!&,!,$0!73206,!/0C0/!5-!,$0!G&-,02.:2;!20D53-(!@A32+#!20132,!
)3;&#I(!<*! L$0!R8732'!20#20&,53-&/!$:-,5-D!&20&!&-'!5,6!C&/:0!,3!20#20&,53-&/!$:-,026!M!&-!&11/5#&,53-!37!

,$0!,2&C0/!#36,!%0,$3'(!)A32+#!
)3;#0(!_*<*! G3M32'5-&,0'!6&N%5//!123':#,53-!N5,$!123':#,!#3-6:%1,53-(!)A32+#!
)2&.;-(!E*?*! F0#20&,53-&/!1/&--5-D!M!
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)://5C&-,(!T*)*! <20'5#,53-!37!.2&-#$!65H0!732!Pinus radiata!UP*!P3-V!3-!,$0!Q0/63-!@3:,020!D2&C0/6(!)A32+#!
):-#I0-.:2D(!@*E*! F0#20&,53-&/!:602!6:2C0;!M!J3/'6N32,$!E3'D0(!L&2&2:&!A3206,!<&2I(!)A32+#!
):2D066(!_*J*!
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G$&2&-(!@*?*! @32,&/5,;! &-'! &##01,&.5/5,;! 37! ZM;0&2! 3/'! Pinus radiata! UP*P3-V! 6,&-'6! 5-! ,$0! #0-,2&/!Q32,$!
=6/&-'(!)A32+#!

G$&2/06(!"*F*! +/5#5-D!n!,$0!13665.5/5,506!37!I027/066!#:,,5-D!2&'5&,&!15-0(!)A32+#!
G$&:$&-(!+$&I,5
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G3110-6(!"*G*! L$0!12060-,!6,&,0!37!60/0#,0'!08132,!%&2I0,6!732!Q0N!S0&/&-'b6!6&N-!,5%.02!123':#,6(!
@A32+#!20132,!

G3110-6(!"*T*! <23D2066!5-!5-,0D2&,0'!:,5/5H&,53-!37!Q0N!S0&/&-'!N33'(!)A32+#!
G32.0,,(!J*P*! "!?5N5!6:2C0;!N5,$5-!&-!083,5#!73206,(!)A32+#!
G32%&#I(!P*! @0&6:20%0-,!37!,$0!732#06!,2&-6%5,,0'!,$23:D$!&!6I5''02!%&5-/5-0(!N$0-!N5-#$5-D(!)A32+#!
G32-020(!)*@*! <31:/&,53-!';-&%5#6!37!&!/3N/&-'!,022&#0!F5%:!73206,(!+3:,$!K06,/&-'(!Q0N!S0&/&-'(!@A32+#!

,$0656!
G3660-6(!T*<*! "!#3%1&2563-!3-!,$0!D23N,$!37!Pinus muricata!C&2*!borealis!&-'!Pinus radiata! 5-!K06,/&-'(!

)A32+#!
G3:/%&--(!@*! B&/5'&,53-!&-'!20C5653-!37!G&-+<)EqJ=EE+!D23N,$!&-'!;50/'!%3'0/(!)A32+#!
G3:102(!_*L*! L$0! #36,6! &-'! .0-075,6! 37! ,$0! c-5C0265,;! 37! G&-,02.:2;! +,:'0-,6! "663#5&,53-! "773206,&,53-!

<2340#,(!)A32+#!
G3:2,(!+*"*! "!#25,5O:0!37!,$0!>&6,!G3&6,!A3206,2;!<2340#,(!)A32+#!
G3N&-(!@*"*! T23N,$!%3'0/6!732!+3:,$!G&-,02.:2;!73206,6(!)A32+#!
G38(!R*! G3-7/5#,! 5-!%:/,51/0!:60!M!,$0!#&60!37!$;'23!0/0#,25#!'0C0/31%0-,!5-!,$0!L&2&2:&!A3206,!<&2I(!

)A32+#!
G38(!<*F*! "11/5#&,53-!37!,$0!T3/'0-!P3N-6!2&'5&,&!15-0!D23N,$!%3'0/!,3!,$0!Q32,$!G&-,02.:2;!733,$5//6!

2&'5&,&!15-0!73206,6(!)A32+#!
G2&5.(!P*T*! "!
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>-25D$,(!+*!

!
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A36,02(!F*_*!
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T5..3-6(!G*! 5-7/:0-#0!37!0'D0!#3-'5,53-!3-!N00'!5-C&653-!37!-&,5C0!73206,!5-!,$0!@&:-D&I3,:I:,:I:!B&//0;(!
)A32+#!

T5./5-(!@*! L$0!20#20&,53-&/!#&22;5-D!#&1&#5,;!37!,$0!F0'N33'!T23C0(!)A32+#!
T5.63-(!"*_*! G3-,&5-02MD23N-!0:#&/;1,69!!&!70&65.5/5,;!6,:';(!)A32+#!
T57732'(!"*! "!6,:';!3-!,$0!#&:6&/!0770#6!37!6/310(!3C026,320;!#&-3;!#3C02!&-'!D23:-'!702-!#3C02!3-!,$0!

0856,5-D!:-'026,320;!C0D0,&,53-!&,!,$0!F3N&//&-e"/,3-!65/C02!.00#$!73206,(!)A32+#!
T5/#$256,(!P*)*! L$0!7:,:20!37!N33'!&6!&!'3%06,5#!0-02D;!63:2#0!732!,$0!G$256,#$:2#$!&20&(!)A32+#!
T5/06MJ&-60-(!?*! L$0!C5&.5/5,;!37!)233%!UCytisus scopariusV!600'!&7,02!1&66&D0!,$23:D$!N5/'!m:&5/(!)A32+#!
T5/06(!P*F*! L$0!0770#,!37!702,5/5H&,53-!3-!732%!&-'!C3/:%0!37!73206,!,2006(!@A32+#!20132,!
T5/06(!P*F*! L$0!0770#,!37!702,5/5H&,53-!3-!732%!&-'!C3/:%0!37!73206,!,2006(!@A32+#!20132,!
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J&//0:8(!R*! @0#$&-5#&/!&-'!#$0%5#&/!%0,$3'6!37!5-#20&65-D!20123':#,5C0!3:,1:,6!37!Pinus radiata(!)A32+#!
J&%%3-'(!P*F*! T:5'0/5-06!732!06,&./56$5-D!&!20#20&,53-&/!$:-,5-D!&20&!5-!,$0!G&1/06!&-'!T200-6,3-0!B&//0;6(!

)A32+#!
J&-#3#I(!F*! @0&6:20%0-,!37!C3/:%0!37!%&,:20!2&'5&,&!15-0!N5,$!&!)&22!&-'!+,23:'!'0-'23%0,02!UA<!W\V(!

)A32+#!
J&-'732'(!<*"*! c2.&-!73206,2;!5-!)/0-$05%(!)A32+#!
J&-'565'0(!_*K*"*! "!%0-6:2&,53-&/!&-'!0#3-3%5#!#25,5O:0!37! ,$0!@&202,&5!Pinus radiata! &773206,&,53-!%3'0/6(!

@A32+#!20132,!
J&-'565'0(!_*K*"*! "!%0-6:2&,53-&/!&-'!0#3-3%5#!#25,5O:0!37!,$0!@&202,&5!Pinus radiata!&773206,&,53-!%3'0/6(!

@A32+#!20132,!
J&-/0;(!@*! L$0!#3-,23/!37!;0//3N!/:15-!&,!K33'$5//!A3206,(!)A32+#!
J&-60-(!J! "#3:6,5#!6,:'506!3-!N33'(!@A32+#!,$0656!
J&20(!F*)*! L$0!23/0!37!#3%%02#5&/!3102&,53-6!5-!#3-,23//5-D!1366:%6(!)A32+#!
J&225//(!J*! =%123C5-D!#&./0!/3DD5-D!3102&,53-6!5-!Q0N!S0&/&-'^6!6,001!,022&5-!73206,!1/&-,&,53-6(!<$P!
J&2256(!P*! L$0! 0770#,! 37! 610#575#!N00'6! 3-! 635/!@D! &-'! 635/! #$0%5#&/! 123102,506! :-'02! 2&'5&,&! 15-0! 5-!

>;20N0//!A3206,(!G&-,02.:2;(!Q0N!S0&/&-'(!)A32+#!
J&2,(!F*?*! "610#,6!37!0-02D;!73206,2;!5-!Q0N!S0&/&-'(!)A32+#!
J&2,(!K*T*! F0&66066%0-,!37!,$0!Nothofagus!123C0-&-#0!,25&/!5-!F&-D532&(!)A32+#!
J&6/0,,(!"*Q*! ?5/-!'2;5-D!37!Q0N!S0&/&-'MD23N-!+3:,$02-!15-06(!)A32+#!
J&6/0,,(!+*_*! <2&#,5#&/!5%1/5#&,53-6!723%!,$0!20613-60!37!6,0%!`!.2&-#$!D23N,$!37!;3:-D!P. radiata!,3!,$0!

&11/5#&,53-!37!702,5/5H026!5-!F5C02$0&'!+,&,0!A3206,(!)A32+#!
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_&;(!_*<*"*! @3'0/5-D!,$0!D02%5-&,53-!37!Buddleia davidii!:-'02!#3-6,&-,!#3-'5,53-6!N5,$!,$0!$;'23,$02%&/!
,5%0!#3-#01,(!@A32+#!,$0656!

_0772506(!<*K*! "!#3%1&2563-!37!C&25&./0!$05D$,!12:-5-D!&-'!7580'!$05D$,!12:-5-D!1206#251,53-6!.;!73/5&2!%&66!
20%3C&/!&,!K33'$5//!A3206,(!)A32+#!

_0/5-0I(!E*F*! "-!5-C06,5D&,53-!5-,3!,$0!73206,!1&,,02-!5-!&!.00#$e13'3#&21!73206,(!)A32+#!
_0-I5-6(!G*@*! F0#0-,!#$&-D06! 5-! ,$0!.00#$e13'3#&21M$&2'N33'!0#3,3-0!37! ,$0!+3:,$!K06,02-!F:&$5-06(!

)A32+#!
_0-I5-6(!=*G*! "-!&66066%0-,!37!,$0!&#,:&/!&-'!13,0-,5&/!5%1&#,!37!Q"AL"!3-!QS!73206,2;(!)A32+#!
_0-I5-6(!=*P*! )&6&/!&20&!#:220-,!&--:&/!5-#20%0-,!,20-'6!5-!;3:-D!Pinus radiata!6,&-'6!UP*!P3-V(!)A32+#!
_0-60-(!<*! @0#$&-5#&/!"C&5/&.5/5,;(!c,5/56&,53-!&-'!<23':#,5C5,;! 5-!&!@0#$&-560'!G/0&270//5-D!R102&,53-(!

)A32+#!
_0:-0(!<*"*! "-! &,,0%1,! ,3! &-&/;60! ,$0! 7&#,326! &770#,5-D! 123':#,53-! 37! ,N3! @&'5//! [gW! #&./0! $&:/02!
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E&660220(!_<! =-7/:0-#0!37!5-5,5&/!6,&-'!61&#5-D!&-'!D0-3,;10!3-!Pinus radiata!#320N33'!123102,506(!@A32+#!
,$0656!

E&:(!@*<*! L$0!120602C&,5C0!,20&,%0-,!37!7206$/;!100/0'!2&'5&,&!15-0!C0-002!.;!5%%02653-(!)A32+#!
E&C0(!L*! P0C0/31%0-,!37!P5&%0,02!3C02!+,:.6!@3'0/!5-!<2:-0'!F&'5&,&!+,&-'!5-!"6$/0;!A3206,(!)A32+#!
E&C02;(!<*)*! </&-,&,53-!/&-'!#/&66575#&,53-!&-'!6,&-'!123':#,5C5,;!2&,5-D9!!&!20&112&56&/!37!65,0!#/&66575#&,53-(!

@A32+#!20132,!
E&C02;(!<*)*!
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E3N0//(!?*>*! =-#32132&,53-!37!,$0!0770#,6!37!702,5/5602! 5-,3!&-!0856,5-D!#3%1:,02!D23N,$!%3'0/!732!T3/'0-!
P3N-6!A3206,(!Q0/63-!F0D53-(!Q0N!S0&/&-'(!<$P!

E3N2;(!P*! =-C06,5D&,53-!5-,3!,$0!'56,25.:,53-!37!,$0!./&#I!.00#$!6#&/0(!)A32+# 
E3H&M)&/.:0-&(!=*! =%1&#,6!37!#&2.3-!,2&'5-D!3-!&773206,&,53-!12340#,6!5-!c2:D:&;(!@A32+#!,$0656!
E3H&M)&/.:0-&(!=*! L$0!5%1&#,!37!#/5%&,0!#$&-D0!13/5#506!3-!,$0!Q0N!S0&/&-'!73206,!60#,32(!<$P!
E;-#$(!T*! =%1&#,!37!08,02-&/!'070#,6!3-!2&'5&,&!15-0!1/&-,&,53-6!5-!%5'MG&-,02.:2;(!)A32+#!
E;3-(!G*! L$0!0#3-3%5#!C5&.5/5,;!37!N33'/3,!/3DD5-D!#3-,2&#,326(!)A32+#!
@&(!f*! L$0!0#3-3%5#!C&/:0!37!Eucalyptus bosistoana!732!C0-002!100/5-D!N5,$!-&,:2&//;!':2&./0!136,6!

&6!&!.;M123':#,(!)A32+#!
@&#)2&;-0(!G*T*! "-!&112&56&/!37! ,$0!#3-#01,!37! 73206,!D2&H5-D!&-'!&-!0C&/:&,53-!37! 5,6!13,0-,5&/! 5-! ,$0!c*?*(!

@A32+#!,$0656!
@&#P3-&/'(!F*! m:&-,57;5-D!,$0!75-0!7:0/6!5-!?5-/05,$!A3206,9!&!120/5%5-&2;!5-C06,5D&,53-(!)A32+#!
@&#I&;(!"*T*! A3206,!D2&H5-D!%&-&D0%0-,(!)A32+#!
@&#?0-H50(!@*! "!6,:';!37!7&2%026^!&,,5,:'06!,3N&2'6!73206,2;!5-!5-/&-'!@&2/.323:D$(!)A32+#!
@&#I50(!T*L*F*!! Q32,$!=6/&-'!/3N!12:-5-D!6,&-'&2'6(!)A32+#!
@&#E&20-(!_*<*! G$0%5#&/!N&27&20!5-!,$0!73206,!M!&//0/31&,$;!5-!Q0N!S0&/&-'!73206,2;!M!&!/5,02&,:20!20C50N!&-'!

&-!081025%0-,(!)A32+#!
@&#/0&-(!G*!  627.92 cm BT0 0.24 7 TJ-/!G*
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@#T/5-#$;(!"*! <36,MA520! F0D0-02&,53-! 5-! E3N/&-'! G3&6,&/! @580'! <3'3#&21M?&%&$5! A3206,(! L2:%&-! L2&#I(!
K06,/&-'(!)A32+#!

@#T20D32(!J*! J3N!&-'!N$;!'3!,$0!102#01,53-6!37!73206,2;!3-!7&2%/&-'!'57702!.0,N00-!7&2%!73206,026!&-'!
D2&H5026!5-!Q0N!S0&/&-'](!)A32+#!

@#T20D32(!F*E*! P0C0/31%0-,!37!&!#3220/&,53-!0O:&,53-!732!G/0DD!=%1&#,!+35/!L06,02!G)F!0O:5C&/0-,!C&/:06!3-!
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@5//6(!"*T*! "!6,:';!3-!,$0!0770#,!37!#&-31;!3-!,$0!&##:2&#;!37!T<+!20#05C026!:-'02!'577020-,!&D0!#/&6606!37!
Pinus radiata(!)A32+#!

@5,#$0//(!F*"*! "!#3%1&2563-!37!,$200!-&,:2&/!6:##06653-!#$23-360O:0-#0!#&60!6,:'506!723%!,$0!+3:,$!=6/&-'(!
Q0N!S0&/&-'!,3!60/0#,!120'5#,&./0!5-'5#06!732!0C&/:&,5-D!206,32&,53-!6:##066(!<$P!

@5,#$0//(!L*"*! L$0!5-C/:0-#0!37!6&%1/0!D03%0,2;!3-!,$0!6,577-066!&-'!#2:6$5-D!6,20-D,$!37!#/0&2N33'!6&%1/06!
5-!#3%1206653-!1&2&//0/!,3!,$0!D2&5-(!)A32+#!

@377&,(!T*A*! L2006!D23N-!723%!#:,,5-D6!#3%1&20'!N5,$!,2006!D23N-!723%!600'!UPinus radiata!P*!P3-V(!)A32+#!
@3//3;(!T*! Cupressus lusitanica9!!13,0-,5&/!5-!Q0N!S0&/&-'(!)A32+#!
@3//3;(!@*! >C&/:&,5-D!,$0!,2:0!#36,!37!%0,$;/!.23%5'0!7:%5D&,53-!&-'!'0.&2I5-D!732!/3D!08132,6!3:,!37!

@&26'0-!<35-,!
@3//3;(!<*A*! +,20&%!,0%102&,:206!5-!K06,!G3&6,!.00#$!73206,6(!)A32+#!
@3320(!>*P*! +,:';!37!'520#,!.0&%!63/&2!2&'5&,53-!N5,$5-!&!%3:-,&5-!.00#$!73206,(!)A32+#!
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Q0:%&--(!"*! "!70//5-D!,0#$-5O:0!&-&/;656(!)A32+#!
Q0N0//(!?*T*! "!6,:';!37(!)A32+#!C0-002!100/5-D!#36,6!&,!Q*S*!A3206,!<23':#,6!E5%5,0'(!?5-/05,$(!)A32+#!
Q0N,3-(!)*! G3%1&2563-!37!123':#,5C5,;! &-'! #36,! 732! ,N3!'577020-,!D23:-'M.&60'! 6;6,0%6! 5-! ,$0! #0-,2&/!

Q32,$!=6/&-'(!)A32+#!
Q0;/3-(!+*! L$0!:60!37!,$0!Optigrade!6;6,0%!,3!3.40#,5C0/;!%0&6:20!23&'!23:D$-066!37!&-!:-60&/0'!23&'!

-0,N32I(!)A32+#!
QD:D5(!@*F*!! T23N,$!&-'!;50/'!%3'0/6!732!Cupressus lusitanica! U@5//*V!&-'!Pinus patula! U+#$/0#,!`!G$&%*V!

#23N-!5-!?0-;&(
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<0,026(!P*F*! L3,&/!635/!206152&,53-!:-'02!1&6,:20!&-'!Pinus radiata!3-!&!6:.M$:%5'!,0%102&,0!&D2373206,2;!
65,0(!)A32+#!

<$5//516(!F*! G3&6,&/!/3N/&-'!%580'!13'3#&21eI&%&$5!73206,!20D0-02&,53-*!"-!5-C06,5D&,53-!5-!&11/5#&,53-!
732!023653-!#3-,23/(!)A32+#!

<$5116(!J*! "660665-D!,$0!6:##066!37!206,32&,53-!1/&-,5-D6!&,!G&10!A3:/N5-'(!@A32+#!,$0656!
<50.0-D&(!=*! m:&-,57;5-D!.20&I&D0!5-!70//0'!2&'5&,&!15-0(!)A32+#!
<5-D!u:! F0#3C02&./0!#3//&160!37!$&2'!.00#$!UNothofagus truncataV(!@A32+#!,$0656!
<5-4:C(!T*! J;.25'!7306,!%3'0//5-D!37!Pinus radiata!P*!P3-!5-!G&-,02.:2;(!Q0N!S0&/&-'(!<$P!
<5-I(!Q*! L$0!0770#,!37!/3D!65H0!3-!D2&'0!20#3C02;!37!Eucalytpus obliqua(!)A32+#!
<5102(!+*K*! c-'02!20132,5-D!37!-0&2!$5,!5-#5'0-,6!5-!,$0!$&2C06,5-D!&-'!0-D5-0025-D!60#,326!37!,$0!73206,2;!

5-':6,2;*!"-!5-65D$,!5-,3!,$0!%&D-5,:'0!37(!&-'!20&63-6!.0$5-'(!,$0!123./0%(!)A32+#!
</&,,(!F*! "!120/5%5-&2;! 5-C06,5D&,53-!37! ,$200!C&25&./06!&770#,5-D!,$0!6,20-D,$!37!&!D/:0M.3-'0'!N33'!

435-,(!)A32+#!
</&,,6(!T*A*! <5-$3/06!5-!-0N6125-,(!)A32+#!
<3$(!G*G*! L$0!0C&/:&,53-!37!081025%0-,&/!,20&,%0-,6!732!123%3,5-D!7/3N025-D!5-!2&'5&,&!15-0!D2&7,6!&-'!

600'/5-D6(!@A32+#!20132,!
<3$(!G*P*! L$0!0C&/:&,53-!37!081025%0-,&/!,20&,%0-,6!732!123%3,5-D!7/3N025-D!5-!2&'5&,&!15-0!D2&7,6!&-'!

600'/5-D6(!@A32+#!20132,!
<3-,(!P*! "66066%0-,!37!5-'5C5':&/!,2006!:65-D!&025&/!/&602!6#&--5-D!5-!Q0N!S0&/&-'!2&'5&,&!15-0!73206,6(!

<$P!
<3-,(!P*!! "!%3'0/!37!60#3-'&2;!D23N,$!732!2&'5&,&!15-0(!@A32+#!,$0656!
<33/0(!)*! K33'!O:&/5,;!6,:'506!5-!702,5/560'!&-'!#3-,23/!1/3,6!P. radiata(!)A32+#!
<33/0(!P*_*! "-!&66066%0-,!37!&-!:-,$5--0'!Pinus muricata!123C0-&-#0!,25&/!&,!Q&60.;!+,&,0!A3206,(!)A32+#!
<310(!)*E*! >-C523-%0-,&/!&-'!1$;653/3D5#&/!7&#,326!20/&,0'!,3!,$0!1/&-,!%356,:20!6,2066!37!Pinus radiata!

#:,,5-D6(!)A32+#!
<3:/63-(!>*! >770#,6!37!65,0!1201&2&,53-!3-!06,&./56$%0-,!&-'!D23N,$!37!-&,5C0!N33';!610#506! 5-!&!'520#,!

600'5-D!,25&/(!L523%3&-&!):6$(!Q32,$!G&-,02.:2;(!)A32+#!
<3:/,02(!G*! >C&/:&,53-!37!&/,02-&,5C06!,3!\(Y(ZML!&11/50'!,3!D3260(!)A32+#!
<3N250(!_*! +0#3-'! /3D! .2&-#$! '5&%0,029! ! 566:06! 732! 2&'5&,&! 15-0! %&-&D0%0-,! 5-! J&NI06! )&;! 73206,6(!

)A32+#!
<200#0(!@*P*! L$0!0770#,!37!&!/&,0!,$5--5-D!3102&,53-!3-!,200!&-'!.2&-#$!#$&2&#,0256,5#6!37!Pinus radiata!UP*!

P3-V!5-!,$0!G0-,2&/!Q32,$!=6/&-'(!)A32+#!
<2506,(!"*! G25,5O:0!6:2C0;!37!,$0!F0'!+,&D!.2&-'!&6!&!%&2I0,5-D!&1123&#$(!@A32+#!20132,!
m:&$(!f5-!L$;0! <23C0-&-#0!,25&/6!37!Pinus caribaea!5-!K06,!@&/&;65&(!)A32+#!
F&#$5'!G&6-&,5(!G*! J;.25'!%0-6:2&,53-&/M1$;653/3D5#&/!%3'0/6!732!Pinus taeda!&-'!Eucalyptus grandis!5-!c2:D:&;(!

<$P!
F&$&2'4&(!L! =-732%0'!1207020-#06!5-!73206,M.&60'!/&-'!:60!1/&--5-D!5-!=-'3-065&9!&!%0,$3'3/3D5#&/!#&60!

6,:';(!<$P!
F&%/360(!F*"*! >770#,6!37!'5&%%3-5:%!1$361$&,0!&-'!#&/#5:%!%&D-065:%!702,5/56&,53-!3-!
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F0C5-D,3-(!)*@*! "-! 0C&/:&,53-! 37! ,$0! @5-56,2;! 37! K32I6! &-'! P0C0/31%0-,! 2063:2#0! 5-C0-,32;! &-'! /&-'!
#&1&.5/5,;!#/&66575#&,53-!N32I6$00,!602506(!)A32+#!

F5#$&2'6(!G*F*! "!#3%1&2&,5C0!6,:';!37!,$0!233,!6,20-D,$(!/0-D,$!&-'!.53%&66!37!Pinus contorta!C&2*!contorta!
&-'!Pinus mugo!C&2*!mughus!5-!,$0!G2&5D50.:2-!2&-D0(!)A32+#!

F5#$&2'6(!J*K*! @&#$5-0!&6656,0'!,200!70//5-D9!'0C0/31%0-,!37!,5%0!6,&-'&2'6!732!l0'D0^!,2006(!)A32+#!
F5#I&2'(!G*T*! =-,23':#0'!6%&//!%&%%&/6!&-'!5-C02,0.2&,0!#3-602C&,53-!5-!/3N/&-'!13'3#&21!73206,(!+3:,$!

K06,/&-'(!Q0N!S0&/&-'(!@A32+#!L$0656!
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+$&'.3/,(!"*)*! +%&//! %&%%&/6! 37! ,$0! </&-,0'! A3206,! S3-0! 37! +&2&N&I(! >&6,! @&/&;65&r! &-! &66066%0-,! 37!
'561026&/!&.5/5,;!&-'!20613-60!,3!$&.5,&,!72&D%0-,&,53-(!<$P!

+$&1/&-'(!=*G*! L$0!,0#$-5O:0!37!&#,5C5,;!6&%1/5-D!5-!73206,!N32I!6,:';!&-'!&-!08&%1/0!37!5,6!:60(!)A32+#!
+$&2%&(!F*?*! G3%1&2563-!37!'0C0/31%0-,!37!2&'5&,&!15-0!UPinus radiata!P*!P3-V!#/3-06!5-!%3-3#/3-&/!&-'!

#/3-&/!%58,:20!1/3,6(!<$P!
+$&21(!T*! >&2/;!60/0#,53-!37!6,577-066!5-!F&'5&,&!15-0(!)A32+#!
+$&,,3#I(!<*! L$0! '0C0/31%0-,! &-'! 0C&/:&,53-! 37! ,&#,5#&/! 1/&--5-D! %3'0/6! N5,$5-! &! 6120&'6$00,!

0-C523-%0-,(!)A32+#!
+$&N(!_*A*! +0/0#,53-!/3DD5-D(!,0-!;0&26!&7,029!!&-!&-&/;656!37!D23N,$!25-D6!5-!25%:!UDacridium cupressinum!

E&%.*V!+3:,$!K06,/&-'(!)A32+#!
+$0&2%&-(!K*
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+%&/0(!@*G*! K$5,0!15-0!.:6$9!!,$0!6;-0#3/3D;!37!&-!&//:C5&/!?&$5I&,0&!73206,(!)A32+#!
+%&/0(!<*_*! Q0,N32I!'5&D2&%%5-D!&-'! /5-0&2!123D2&%%5-D!&11/5#&,53-6!732! /&2D0!6#&/0!Dothistroma pini!

612&;5-D!3102&,53-6(!)A32+#!
+%&2,(!<*_*! "!C3/:%0!&-'!,&102!7:-#,53-!732!Eualyptus fastigata!5-!,$0!G0-,2&/!Q32,$!=6/&-'!37!Q0N!S0&/&-'(!

)A32+#!
+%5,$(!"*@*! <20'5#,5-D!#&-31;!#3C02!5-!Q0N!S0&/&-'!D23N-!P3:D/&6M752(!)A32+#!
+%5,$(!)*_*! "-!08&%5-&,53-!5-,3!,$0!13,0-,5&/!37!6:D&2!%&1/0!&6!&!#3%%02#5&/!,200!610#506!5-!G0-,2&/!R,&D3(!

)A32+#
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+,23-D0(!+*=*! F0C50N!37! ,2&-6132,&,53-! /3D56,5#6!&-'!,$052!&11/5#&,53-! ,3! 7/00,!6#$0':/5-D! 732!Q0N!S0&/&-'!
73206,!123':#,6!5-':6,2;(!N5,$!&-!&11/5#&,53-(!@A32+#!20132,!

+,23-D0(!+*=*! F0C50N!37!,2&-6132,&,53-!/3D56,5#6!&-'!,$052!&11/5#&,53-!,3!7/00,!6#$0':/5-D!732!Q0N!S0&/&-'!
73206,!123':#,6!5-':6,2;(!N5,$!&-!&11/5#&,53-(!@A32+#!20132,!

+,23-D%&-(!P*_*! L&-D353!+35/!G3-602C&,53-!F0602C0!M!E&-'6#&10!`!F0#20&,53-&/!@&-&D0%0-,!<23136&/6(!)A32+#!
+,2:,$026(!F*<*! "-!&66066%0-,!37!6I5'!65,0!123#0665-D!/36606!5-!&!%&-&D0'!6,&-'(!K33'$5//!A3206,(!)A32+#!
+,:&2,(!G*F*! G3%1206653-!,06,6!3-!/3N!'0-65,;!Pinus radiata!10210-'5#:/&2!,3!,$0!D2&5-(!)A32+#!
+,:&2,(!_*F*! Q&,5C0!C0D0,&,53-!&663#5&,0'!N5,$!1/&-,&,53-!73206,6(!)A32+#!
+,:&2,(!?*! F0#3-#5/5&,53-! 37! $&2C06,5-D! 3102&,53-6! &-'! C&/5'&,53-! 37! ,$0! $&2C06,5-D(! 23&'5-D! &-'! /3D!

,2&-6132,!#36,!%3'0/9!&!6,:';!:-'02,&I0-!732!E&:250!A3206,2;!E5%5,0'!5-!G&-,02.:2;(!Q0N!
S0&/&-'(!)A32+#!

+,:&2,(!F*! "-!081025%0-,&/!#:/,5C&,53-!25D!,25&/!&,!>;20N0//!A3206,!5-C3/C5-D!N00'!#3-,23/(!702,5/56&,53-!&-'!
#:/,5C&,53-9!,$0!0770#,6!3-!2&'5&,&!15-0!&,!%5'M23,&,53-(!)A32+#!

+,:..6(!=*! "!120/5%5-&2;!&-&/;656!37!,$0!C&25&,53-!5-!,$0!C3/:%0!U_"+VeD200-!N05D$,!2&,53!37!Pinus radiata!
UP*!P3-V!/3D6(!+3:,$02-!Q32,$!=6/&-'!20D53-(!)A32+#!

+,:#I0;(!+*T*! L$0!0770#,6!37!,200!6$0/,026!5-!Pinus radiata!600'/5-D6(!)A32+#!
+,:223#I(!Q*! L$0!5-7/:0-#0!37!$&2C06,!6;6,0%6!3-!60'5%0-,!'0/5C02;!3-!,$0!@3:,020!D2&C0/6(!)A32+#!
+:#$3'3/&I(!T*! A0&65.5/5,;!37!&!)2&H5/5&-!6,;/0!15-0!F*L*"*!7:2-5,:20!7&#,32;!5-!Q0N!S0&/&-'(!@A32+#!F0132,!
+:#$3'3/&I(!T*! A0&65.5/5,;!37!&!)2&H5/5&-!6,;/0!15-0!F*L*"*!7:2-5,:20!7&#,32;!5-!Q0N!S0&/&-'(!@A32+#!20132,!
+://5C&-(!@*E*!
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B&/0-,5-0(!P*"*! L$0!0770#,6!37!73206,2;!3102&,53-6!&-'!#&,#$%0-,!'0C0/31%0-,!3-!/3,5#!0#36;6,0%6!5-!Q32,$!
K06,/&-'(!@A32+#!20132,!

C&-!)&//0I3%(!_*A*! +35/! #3%1&#,53-! 73//3N5-D! /3DD5-D! 5-!G1,*! hd!
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!K&,I5-6(!_*! L$0!'3%06,5#!'0%&-'!732!.00#$!7:0/N33'!5-!+3:,$/&-'!&-'!R,&D39!&!%&2I0,!&-&/;656(!@A32+#!
,$0656!

K&,63-(!@*?*! L$5--5-D!;50/'!&-'!2065':&/!#231!#3-60O:0-#06!5-!F&'5&,&!15-0!5-!?&5-D&23&!A3206,(!)A32+#!
K&,,(!@*! +,:';! 5-,3! ,$0! 5-7/:0-#0! 37! D0-0,5#! 5%123C0%0-,! 3-! 60#3-'! /3D! .2&-#$5-D! 5-! 2&'5&,&! 15-0(!

@A32+#!F0132,!
K&,,(!@*! +,:';!5-,3!,$0!5-7/:0-#0!37!D0-0,5#!5%123C0%0-,!3-!60#3-'!/3D!.2&-#$5-D!5-!2&'5&,&!15-0(!

@A32+#!20132,!
K&,,(!@*+*! K33'!'0-65,;!6,:';(!)A32+#!
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K50665-D(!P*<*! "! #3%1&2563-! 37! %0,$3'6! 732! $05D$,e&D0! #:2C0! #3-6,2:#,53-! 5-! P3:D/&6! 752(! "6$/0;! A3206,(!
)A32+# 

K5770-(!G*! @&2I0,5-D!6&N/3D6!723%!+,&,0!083,5#!73206,6!5-!J&NI0b6!)&;(!)A32+#!
K5DD5-6(!<*G*! +152&/!D2&5-!5-!Pinus caribaea!5-!A545(!)A32+#!
K5D-&//(!T*!



 

34 

u:(!G3-D!




