
Informe final* del Proyecto L210  
Ecología, manejo y conservación de Quercus potosina y Q. eduardii en la Sierra Fría, 

Aguascalientes 
 

Responsable:  Dra. Ana Mendoza Ochoa 
Institución:  Universidad Nacional Autónoma de México 

Instituto de Ecología 
Departamento de Ecología Evolutiva 
Laboratorio de Ecología de Poblaciones 

Dirección:  Apartado Postal 70-275, Copilco-Universidad, México, DF, 04510 , 
México 

Correo electrónico: amendoza@miranda.ecologia.unam.mx  

                                                

Teléfono/Fax: 622 9012 Fax: 622 8995, 616 1976 
Fecha de inicio:  Noviembre 28, 1997 
Fecha de término:  Julio 2, 2002 
Principales 
resultados: Informe final, Hoja de cálculo 

Forma de citar** el 
informe final y otros 
resultados: 
 

Mendoza Ochoa, A., 2000. Ecología, manejo y conservación de Quercus 
potosina y Q eduardii en la Sierra Fría, Aguascalientes. Universidad 
Nacional Autónoma de México. Instituto de Ecología. Informe final 
SNIB-CONABIO proyecto No. L210. México D. F. 

Forma de citar hoja 
de cálculo  

Mendoza Ochoa, A., 2000. Ecología, manejo y conservación de Quercus 
potosina y Q eduardii en la Sierra Fría, Aguascalientes. Universidad 
Nacional Autónoma de México. Instituto de Ecología. Hoja de cálculo 
SNIB-CONABIO proyecto No. L210. México D. F. 

Resumen:  

Este proyecto tiene como propósito fundamental proporcionar información detallada sobre la 
biología de poblaciones de dos especies del género Quercus : Q laeta y Q potosina en Sierra 
Fría Aguascalientes. Estas dos especies se encuentran asociadas y han estado sujetas a tala 
inmoderada desde la época de la colonia. En el estado de Aguascalientes la sobre-explotación 
de los encinos han causado que un 45% de la superficie del estado haya perdido su cobertura 
vegetal original. La presente propuesta plantea la necesidad de dirigir los esfuerzos de la 
investigación sobre la ecología, manejo y conservación de organismos que por su relevancia 
biológica o socioeconómica ameritan ser estudiados de manera más detallada. Este 
conocimiento esta dirigido hacia : a) aportar posibles explicaciones sobre el mantenimiento de 
estas especies como un ejemplo representativo de la biodiversidad vegetal en zonas templadas 
de México; b) aportar información sobre los métodos de regeneración de Q. laeta y Q. potosina 
(producción de bellotas y propagación vegetativa), que nos permita proponer estrategias de 
recuperación de las poblaciones, así como estrategias de restauración del bosque; c) aportar 
herramientas conceptuales, metodológicas y analíticas que permitan desarrollar programas 
adecuados para la conservación y aprovechamiento racional de las especies de Quercus. 

 
_____________________________________________________________________________________________ 

• * El presente documento no necesariamente contiene los principales resultados del proyecto correspondiente o la 
descripción de los mismos. Los proyectos apoyados por la CONABIO así como información adicional sobre ellos, pueden 
consultarse en www.conabio.gob.mx 

• ** El usuario tiene la obligación, de conformidad con el artículo 57 de la LFDA, de citar a los autores de obras 
individuales, así como a los compiladores. De manera que deberán citarse todos los responsables de los proyectos, que 
proveyeron datos, así como a la CONABIO como depositaria, compiladora y proveedora de la información.  En su caso, 
el usuario deberá obtener del proveedor la información complementaria sobre la autoría específica de los datos.  
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-,61727#7"#-1(#2'#"7#Z,'((7#J72('#b++,2'&67"#*BBl#Cm#D#BBl#GEm#F#M#GCBl#ICm#D#GCBl#^Cm#

n0.#/)(2'727#5)(#:7""7-#$')"=$,+7-#*J,&&,+9#et al;#GHHI0;#

# X7#U'$'67+,=&#2'#Z,'((7#f(K7#5('-'&67#1&7#735",7#>)&,:,+7+,=&##7-)+,727#+)&#"7#

7"6,612;#!"#376)((7"#-1/6()5,+7"#M#-'3,4(,2)#2'#+)31&,272'-#/7Y7-#+73/,7#7#

+)31&,272'-#+)35"'Y7-#2'#'&+,&)-#M#57-6,>7"'-#M#/)-@1'-#2'#'&+,&)-#+)&#

+)31&,272'-#7,-"727-#2'#5,&)-#'&#"7-#57(6'-#7"67-;#X)-#/)-@1'-#2'#'&+,&)-#-'#

2,-6(,/1M'&#735",73'&6'#'&#6)27#"7#>)&7#7"67#2'#Z,'((7#f(K7.#'&#1&7#-15'(:,+,'#2'#

^C.H^S#97#-)/('#"7-#-15'(:,+,'-#2'#3'-'67-.#"72'(7-#M#+78727-#*Z![!Zb.#GHHI0;#

)
24<=>?@=?A5)B4)CE<)4<@4=?4<)
)

Quercus eduardii#Trel.#'-#1&#4(/)"#2'#EDGB#3#2'#7"61(7#+)&#1&#6()&+)#2'#BC#7#

^E#+3#2'#2,43'6()#7#"7#7"61(7#2'"#5'+9)#*2750;#!-#1&7#'-5'+,'#@1'#5('-'&67#

+('+,3,'&6)#+")&7";#!-67#'-5'+,'##:")('+'#'&#37M)#M#:(1+6,:,+7#'&#")-#3'-'-#2'#)+61/('#

M#&)U,'3/(';#!"#:(16)#'-#7&17"#M#-'#5()21+'#2'#37&'(7#-)",67(,7#)#'&#57('-;;#X7#/'"")67#

6,'&'#:)(37#)U),2'#2'#GC#33#2'#")&$,612#*['#"7#\'(27.#GHHH0;##

Quercus potosina#Trel;#'-#1&#4(/)"#+")&7"#2'#IDGC#3#2'#7"61(7.#+)&#+)57#

('2)&2'727#M#6()&+)#2'#GE#7#IC#+3#2'#2,43'6()#7#"7#7"61(7#2'"#5'+9)#*2750;#f")('+'#'&#

37M)#M#:(1+6,:,+7#'&#'"#3'-#2'#-'56,'3/(';#Z1#:(16)#'-#7&17"#M#-'#5()21+'#2'#37&'(7#

-)",67(,7#)#'&#57('-;#X7#/'"")67#'-#)U),2'#2'#GE#7#GS#33#2'#")&$,612#*['#"7#\'(27.#

GHHH0;##

#
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'+I$&.&.)2!*#%/I6&"#)

#
!C4==?A5)B4)CE<)@CE5FE<)B4)4<FGB?H)

#
!&#&)U,'3/('#2'#GHHR#-'#-'"'++,)&7()&#2)-#4('7-#16,",>727-#57(7#$7&72'(K7#M#

'A6(7++,=&#2'#372'(7#*4('7-#5'(61(/727-0#M#2)-#4('7-#2)&2'#'-67-#7+6,U,272'-#&)#

97&#'-672)#5('-'&6'-#2'-2'#97+'#^C#7#aC#*4('7-#&)#5'(61(/727-0;#['&6()#2'#+727#

4('7#-'#'-67/"'+,'()&#2)-#57(+'"7-#2'#a^S#3B#*GS#A#Ia#30#57(7#Q. eduardii.#!&#+727##

57(+'"7#-'#37(+7()&#7#6)2)-#")-#,&2,U,21)-#2'#Q. potosina#M#Q. eduardii. [72)#@1'#"7#

5)/"7+,=&#2'#Q. eduardii#&)#5('-'&67/7#1&7#2'&-,272#3K&,37#57(7#-'(#7&7",>727#

2'3)$(4:,+73'&6'#*75()A,37273'&6'#ICC#,&2,U,21)-0.#'-5'+,7"3'&6'#'&#"7#+76'$)(K7#

2'#721"6)-.#-'#2'+,2,=#735",7(#'"#67378)#2'"#4('7.#"7#+17"#('-1"6=#2'#HRB#3B#*GS#A#E^#

30#57(7#'-67#'-5'+,';#\)&#'"#)/Y'6)#2'#'A+"1,(#"7#'&6(727#2'#$7&72)#7#")-#-,6,)-#2'#

'-612,).#1&7#2'#"7-#57(+'"7-#-'"'++,)&727-#'&#+727#-,6,)#-'#+'(+=#+)&#7"73/('#2'#

5?7-.#3,'&6(7-#@1'#"7#)6(7#57(+'"7#@1'2=#-,&#'A+"1,(#*\172()#G0;##

#

#

\172()#G;#[,-'8)#'A5'(,3'&67"#57(7#'"#7&4",-,-#2'3)$(4:,+);#

#

#

#

`7(7#+727#'-5'+,'#-'#37(+7()&.#+)&#1&#&?3'()#5()$('-,U).#7#6)2)-#")-#

,&2,U,21)-#2'#"7#5)/"7+,=&;#]#")-#,&2,U,21)-#5'@1'8)-#@1'#&)#5('-'&67/7&#1&##67"")#

",$&,:,+72).#-'#"'-#('$,-6(=#"7#7"61(7.#6)3727#%-67#2'-2'#"7#-15'(:,+,'#2'"#-1'")#97-67#'"#

45,+'.#3,'&6(7-#@1'#7#")-#,&2,U,21)-#721"6)-#+)&#67"")#",$&,:,+72)#-'#"'-#('$,-6(=#'"#
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2,43'6()#7#"7#7"61(7#2'"#5'+9)#*2750;#h)2)-#")-#,&2,U,21)-#+'&-72)-#'&#&)U,'3/('#2'#

GHHR.#:1'()&#('$,-6(72)-#&1'U73'&6'#'&#&)U,'3/('#2'#GHHS.#GHHH.#BCCC#M#BCCG#2'#

")-#+17"'-#-'#)/61U)k#70#"7#7"61(7#2'#")-#,&2,U,21)-#-,&#67"")#",$&,:,+72)#M#'"#2,43'6()#7#

"7#7"61(7#2'#5'+9)#2'#,&2,U,21)-#+)&#67"")#",$&,:,+72)W#/0#"7#-)/('U,U'&+,7W#M#+0#"7#

5()57$7+,=&#U'$'676,U7#*&1'U)-#('+"167-#2'#)(,$'&#U'$'676,U)#'&+)&6(72)-#'&#+727#

5)/"7+,=&0;#!&#'"#78)#BCCC#-'#('$,-6(=.#5)(#?&,+7#U'>.#"7#7"61(7#2'#")-#,&2,U,21)-#

721"6)-.#M#'"#2,43'6()#2'#"7#/7-'#2'"#67"")#2'#")-#,&2,U,21)-#5'@1'8)-.#+)&#"7#:,&7",272#

2'#'-67/"'+'(#1&7#:1&+,=&#376'346,+7#@1'#('"7+,)&7(7#'"#4('7#/7-7"#M#"7#7"61(7#57(7#

+727#+)&2,+,=&#M#57(7#+727#'-5'+,';#

`7(7#'-6,37(#"7#5()21++,=&#2'#/'"")67-#-'#16,",>=#'"#3%6)2)#2'#o)',&$#et. al.#

GHH^.#'&##'"#+17"#1&#)/-'(U72)(#-,6172)#:('&6'#7"#4(/)"#'&#'"#@1'#-'#U7#7#""'U7(#7#+7/)#

'"#+)&6')#2'#/'"")67-.#2,U,2'#"7#+)57#2'"#4(/)"#'&#6('-#-'++,)&'-#,37$,&7(,7-#2'#

67378)#-,3,"7('-;#`)-6'(,)(3'&6'#'-6'#3,-3)#)/-'(U72)(.#'-+)$'#7"#7>7(#1&7#2'#"7-#

6('-#-'++,)&'-#@1'#'"#5(''-67/"'+,=#M#+)&#7M127#2'#1&)-#/,&)+1"7('-.#+1'&67#6)27-#

"7-#/'"")67-#@1'#%"#U'#'&#'-7#-'++,=&#2'"#4(/)";#c7Y)#"7#-15)-,+,=&#2'#@1'#'"#&?3'()#

2'#/'"")67-#+)&6727-#-'(4#'"#3,-3)#'&#"7-#2)-##-'++,)&'-#('-67&6'-#2'"#4(/)".#'"#

)/-'(U72)(#31"6,5",+7(4#'"#&?3'()#2'#/'"")67-#+)&6727-#'&#'-7#-'++,=&#5)(#"7-#6('-#

-'++,)&'-;##

X7#:'+1&2,272#5()3'2,)#57(7#+727#+76'$)(K7#2'#67378)#-'#'-6,3=#+)3)#'"#

&?3'()#5()3'2,)#2'#/'"")67-#5()21+,27-#'&#+727#+76'$)(K7#2'#67378)#'&6('#'"#

&?3'()#2'#,&2,U,21)-#2'#+727#+76'$)(K7;##

#

24F4>J?5E=?A5)B4)CE<)=EF4KH>LE<)B4)FEJEMH)
)

Z'#+"7-,:,+7()&#7#6)2)-#")-#,&2,U,21)-#2'#+727#'-5'+,'#2'#7+1'(2)#+)&#-1#4('7#

/7-7".#97/,'&2)#)/6'&,2)#a#+76'$)(K7-#57(7#Q.#potosina#M#R#+76'$)(K7-#57(7#Q.

eduardii *\172()#B0;#X7-#4('7-#/4-7"'-#2'#")-#,&2,U,21)-#5'@1'8)-#:1'#+7"+1"727#

3'2,7&6'#"7#-,$1,'&6'#:1&+,=&#376'346,+7#@1'#2'-+(,/'#1&7#('"7+,=&#&)#",&'7"#'&6('#'"#

4('7#/7-7"#*+3B0#M#"7#7"61(7#*+30#*Z7&+9%>D\)"=&.#+)3;#5'(-;0k#

]"61(7#p#*7#q#4('7#/7-7"0#j#*/#r#4('7#/7-7"0.#2)&2'#7#M#/#+)(('-5)&2'#7#

57(43'6()-#2'"#3)2'")#M#U7(K7&#2'#7+1'(2)#+)&#+727#+)&2,+,=&;#
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##\172()#B;#\"7-,:,+7+,=&#2'#")-#,&2,U,21)-##2'#Q. eduardii#M#Q. potosina#'&#
###################+76'$)(K7-#2'#67378);#
#
\76'$)(K7#2'#67378)# Q. eduardii Q. potosina 

G# -'3,""7# -'3,""7#
B# CDE+3B# CDE+3B#
I# E;CGDBE#+3B# E;CGDBE#+3B#
^# BE;CGDRE#+3B# BE;CGDEC+3B#
E# RE;CGDGEC+3B# EC;CGDGEC+3B#
a# GEC;CGDBBE+3B# sGEC+3B#

R# sBBE+3B# #
#

#

24<=>?@=?A5)B4C)JHB4CH)
#

X)-#3)2'")-#376(,+,7"'-#2'#5()M'++,=&#",&'7"#57(7#5)/"7+,)&'-#'-6(1+61(727-#

'&#'-672,)-#2'#2'-7(()"")#34-#@1'#'&#+76'$)(K7#2'#'272.#-)&#?6,"'-#'&#'"#7&4",-,-#2'#

"7#2,&43,+7#2'#5)/"7+,)&'-#+17&2)#"7#('"7+,=&#'272#t#67378)#'-#5)/('#

*X':Q)U,6+9.GHaE0;#!&#'-6)-#3)2'")-#"7#-)/('U,U'&+,7.#'"#+('+,3,'&6)#M#"7#:'+1&2,272#

'-5'+K:,+7-#2'"#67378)#-'#'A5('-7&#5)(#1&,272#2'#6,'35)#*+)3?&3'&6'#1&#78)0;#

[1(7&6'#1&7#1&,272#2'#6,'35)#1&7#5"7&67#51'2'#)#&)#5()21+,(#-'3,""7-.#51'2'#

5'(37&'+'(#'&#'"#3,-3)#'-672,).#7U7&>7(#7#)6()#)#/,'&#('$('-7(#7#1&)#7&6'(,)(#

*u"U7('>Dc1M""7.#GHHE0;#!"#3)2'")#376(,+,7"#/4-,+)k#

5#6rGp'56#
#-'#+)&:)(37#2'#1&#U'+6)(#+)"13&7#*50#M#1&7#376(,>#+172(727#&)#&'$76,U7#*'0.#+1M7-#
'&6(727-#-)&#,$17"'-#)#37M)('-#@1'#C.#+1M7-#2,3'&-,)&'-#-)&#3#A#3.#2)&2'#3#'-#'"#

&?3'()#2'#+76'$)(K7-;#!"#U'+6)(#5#'-64#+)&-6,61,2)#5)(#'"#&?3'()#2'#,&2,U,21)-#2'#"7#
5)/"7+,=&#'&+)&6(72)-#'&#+727#+76'$)(K7#2'#67378);#X7#376(,>#'#('-13'#"7#
+)&6(,/1+,=&#@1'#1&#,&2,U,21)#5()3'2,)#2'#1&7#+76'$)(K7#2'#67378)#Y#97+'#7#6)27-#M#

+727#1&7#2'#"7-#2'34-#+76'$)(K7-#,.#'&#'"#,&6'(U7")#2'#6,'35)#*6#7#6rG0;#X7#376(,>#'#
+)&6,'&'#'"'3'&6)-#@1'#-'#7$(157&#'&#+176()#57(6'-#5(,&+,57"'-k#'"#5(,3'(#('&$"=&#")#

+)&-6,61M'&#")-#U7")('-#2'#:'+1&2,272#*fGY0W#"7#2,7$)&7"#5(,&+,57"#'-64#+)&-6,61,27#5)(#

"7-#5()/7/,",272'-#2'#5'(37&'&+,7#*`,Y#57(7#6)27#Y)p#,0.#'-#2'+,(.#"7#5()5)(+,=&#2'#
,&2,U,21)-#2'#"7#+76'$)(K7#,#@1'#5'(37&'+'&#'&#'"#3,-3)#'-672,)#2'-51%-#2'#1&7#

1&,272#2'#6,'35)W#"7-#2,7$)&7"'-#5)(#2'/7Y)#2'#"7#2,7$)&7"#5(,&+,57"#'-64&#
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+)351'-67-#5)(#"7-#5()/7/,",272'-#2'#5()$('-,=&#*e,Y.#57(7#6)27#,)v#Y0.#'-#2'+,(.#"7#
5()5)(+,=&#2'#,&2,U,21)-#2'#"7#+76'$)(K7#,#@1'#57-7&#7#"7#+76'$)(K7#Y.#M#"7-#2,7$)&7"'-#

5)(#'&+,37#2'#"7#5(,&+,57"#2':,&'&#"7#5()/7/,",272'-#2'#('$('-,=&#*O,Y.#57(7#6)27#,sY0#

'-#2'+,(#5()5)(+,=&#2'#,&2,U,21)-#2'#"7#+76'$)(K7#Y#@1'#('$('-7&#7#"7#+76'$)(K7),##
*X':Q)U,6+9.#GHaE0;##

Z,#-'#31"6,5",+7#"7#376(,>#2'#6(7&-,+,=&#'#5)(#'"#U'+6)(#@1'#+)&6,'&'#"7-#
7/1&27&+,7-#2'#+727#1&7#2'#"7-#+76'$)(K7-#7"#6,'35)#6. -'#)/6,'&'&#"7-#7/1&27&+,7-#

('"76,U7-#2'##'-67-#+76'$)(K7-#7"#6,'35)#6rG#*\7-P'"".#GHSH0;#Z,#")-#+)':,+,'&6'-#2'#"7#

376(,>#-'#37&6,'&'&#+)&-67&6'-.#"7#376(,>#-'#51'2'#31"6,5",+7(#(',6'(7273'&6'#5)(#

+727#1&)-#2'#")-#U'+6)('-#('-1"67&6'-#*560#+17&67-#U'+'-#-'#('@1,'(7k##########
56rGp'56#

##########56rBp'56rG#
##########56rIp'56rB#
##########56rGp'56#
Z,#'"#5()+'-)#2'#,6'(7+,=&#-'#('7",>7#1&#&?3'()#-1:,+,'&6'#2'#U'+'-.#"7#

5)/"7+,=&#""'$7(4#7#+73/,7(#'&#'"#6,'35)#7#1&7#67-7#2'#+('+,3,'&6)#+)&-67&6'#

+)&)+,27#+)3)#67-7#:,&,67#2'#+('+,3,'&6)#5)/"7+,)&7"#*!0.#7"+7&>7&2)#1&7#'-6(1+61(7#

'-67/"'#2'#67378)-.#'&#"7#@1'#"7#5()5)(+,=&#2'#,&2,U,21)-#'&#+727#1&7#2'#"7-#

+76'$)(K7-#-'#37&6,'&'#+)&-67&6';#Z,#5F#'-#'"#U'+6)(#@1'#+)&6,'&'#"7#7/1&27&+,7##7"#
6,'35)#6#'&#+727#1&7#2'#"7-#+76'$)(K7-#'&#@1'#97#-,2)#2,U,2,27#"7#5)/"7+,=&.#'&6)&+'-#

7"#31"6,5",+7(#U7(,7-#U'+'-#"7#376(,>#'#5)(#'"#U'+6)(#@1'#+)&6,'&'#"7#7/1&27&+,7#2'#"7-#
+76'$)(K7-#2'#67378)#7"#6,'35)#6#*5()+'-)#2'&)3,&727#,6'(7+,=&0.#+)&#'"#6,'35)#"7#

5)/"7+,=&#""'$7(4#7#+73/,7(#7#1&7#67-7#2'#+('+,3,'&6)#+)&-67&6'#M#"7-#7/1&27&+,7-#

('"76,U7-#5)(#'-672,)#-'#37&6,'&'&#+)&-67&6';#X7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7"#*w0#

'-#1&#U7")(#'-+7"7(#@1'#-'#2':,&'#+)3)#'"#U7")(#5()5,)#2'#"7#376(,>#';#!"#67378)#2'#"7#
5)/"7+,=&#*&0#7"#6,'35)#6rG#'-#,$17"#7#-1#67378)#,&,+,7"#*50#31"6,5",+72)#5)(#"7#67-7#2'#
+('+,3,'&6)#5)/"7+,)&7"#*w0k#

#

5#6rG#p#!56#
!-6)#5'(3,6'#('+)&)+'(#-,#"7#5)/"7+,=&#'-64#+('+,'&2)#*w#s#G0.#'-64#2'+('+,'&2)#*#w#v#

G0#)#/,'&.#-,#-'#'&+1'&6(7#'&#'@1,",/(,)#*w#p#G0;#]"$1&7-#2'#"7-#5()5,'272'-#7-)+,727-#
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7#w#-)&#'"#U'+6)(#5()5,)#,>@1,'(2)#*P0#M#'"#U'+6)(#5()5,)#2'('+9)#*U0;#!"#U'+6)(#5()5,)#

,>@1,'(2)#*P0#'-67#7-)+,72)#7#w#M#('5('-'&67#"7#'-6(1+61(7#'-67/"'#2'#67378)-.#'-#

2'+,(.#+)(('-5)&2'#7#"7#5()5)(+,=&#('"76,U7#2'#,&2,U,21)-#'&#+727#+76'$)(K7#+17&2)#"7#

5)/"7+,=&#'-67#+('+,'&2)#7#1&7#67-7#2'#+('+,3,'&6)#+)&-67&6'#*w0;#!"#U'+6)(#2'('+9)#

*U0#('5('-'&67#'"#U7")(#('5()21+6,U).#'"#+17"#-'#51'2'#,&6'(5('67(#+)3)#"7#+)&6(,/1+,=&#

2'#+727#+76'$)(K7#2'#&1'U)-#,&2,U,21)-#7#"7#5)/"7+,=&#*\7-P'"".#GHSH0;##

# # X7#'-6,37+,=&#7&7"K6,+7#2'#")-#,&6'(U7")-#2'#+)&:,7&>7#57(7#"7#67-7#2'#

+('+,3,'&6)#5)/"7+,)&7"##-'#+7"+1"=#7#57(6,(#2'#"7#'+17+,=&#2':,&,27#5)(#u"U7('>Dc1M""7#

M#Z"76Q,&#*GHHG0k##

#

# U7(#xw#*],Y0y#p#z,Y#{Bw#j#{#],YB#U7(*',Y0#r#N#*{w#j#{#],Y0#*{w#j#{#],|Y|0#+)U#*',Y.#',|Y|0#
######################################################################################################,Y#Q.Y#
#

X7#67-7#:,&,67#2'#+('+,3,'&6)#5)/"7+,)&7"##*!0.#"7#'-6(1+61(7#'-67/"'#2'#67378)-#

*P0.#'"#U7")(#('5()21+6,U)##*U0#M#"7-#376(,+'-#2'#-'&-,/,",272#M#2'#'"7-6,+,272#-'#

)/61U,'()&#5)(#3'2,)#2'"#5()$(737#2'#\)+9(7&#M#!""&'(#*GHHB0.#X)-#,&6'(U7")-#2'#

+)&:,7&>7#2'#"7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7"##-'#+7"+1"7()&#+)&#'"#5()$(737#

X73/7#2'#T7",'&6'#M#u"U7('>Dc1M""7#*GHH^0;#

#

'5DC?<?<)B4)<45<?O?C?BEB)3)4CE<F?=?BEB)
X7#'-6,37+,=&#2'#"7-#:7-'-#2'#+,+")#2'#U,27#2)&2'#")-#57(43'6()-#

2'3)$(4:,+)-#('5'(+16'&#'&#"7#67-7#:,&,67#2'#+('+,3,'&6)#2'#"7#5)/"7+,=&#*!0.#-'#

+)&)+'#+)3)#7&4",-,-#2'#-'&-,/,",272;#!A,-6'&#2)-#:)(37-#2'#+7"+1"7(#'-67#

-'&-,/,",272.#"7#5(,3'(7#2'&)3,&727#-'&-,/,",272.#'-#1&7#3'2,27#7/-)"167#2'"#':'+6)#

@1'#6,'&'#+727#'"'3'&6)#2'#"7#376(,>#*7,Y0#-)/('#"7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7"#

*\7-P'"".#GHSH0;#X7#-'$1&27.#+)&)+,27#+)3)#'"7-6,+,272.#'-#1&7#3'2,27#('"76,U7#2'"#

':'+6)#@1'#1&#+73/,)#5()5)(+,)&7"#2'#1&#'"'3'&6)#2'#"7#376(,>#*7,Y0#6,'&'#-)/('#"7#

67-7#2'#+('+,3,'&6)#5)/"7+,)&7"#*2'#o())&#et al.GHSa0;#X7-#2':,&,+,)&'-#376'346,+7-#

2'#-'&-,/,",272#M#'"7-6,+,272#-)&.#('-5'+6,U73'&6'k##

-,#Y#p#"!j"7,Y######',Y#p#7,Yj"#A#"!j"7,Y##

2)&2'#673/,%&#'A,-6'#1&7#376(,>#2'#-,Y#'"'3'&6)-#M#1&7#2'#',Y#'"'3'&6)-#2'#"7#3,-37#

2,3'&-,=&#@1'#"7#376(,>#';###
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#

.?JGCE=?H54<)
Z15)&,'&2)#@1'#"7#5(7+6,+7#2'#"7#'A5")67+,=&#:)('-67"#2'#Q. eduardii#M#Q.

potosina#'&#+727#1&7#2'#"7-#('-5'+6,U7-#+)&2,+,)&'-#'-6%#)(,'&6727#97+,7#"7#+)-'+97#

2'#,&2,U,21)-#721"6)-#+)&#1&#67"")#/,'&#2'-7(()""72)#M#@1'#2,+97##+)-'+97#37&61U,'(7#

"7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7"#*w0#5('2,+97#5)(#'"#3)2'").#'"#5)(+'&67Y'#2'#

+)-'+97#@1'#37&6'&2(K7#'-67/"'#7#"7-#5)/"7+,)&'-#*d0#-'(K7#,$17"#7k##

d#p#GCC*w#t#G#j#w0#

*<-9'(.#GHRB0;#

)
"H5<F>G==?A5)B4)CE)JEF>?P#
###########

Z'#+)&-6(1M'()&#+176()#376(,+'-#2'#6(7&-,+,=&#2'#a#A#a#57(7#Q.#potosina M#

+176()#376(,+'-#2'#R#A#R#57(7#Q. eduardii;#[)-#376(,+'-#2'#+727#'-5'+,'#-'#

+)&-6(1M'()&#+)&#")-#('$,-6()-#)/6'&,2)-#2'#"7-#5)/"7+,)&'-#@1'#-'#'&+1'&6(7&#'&#"7#

>)&7#@1'#5('-'&67#"7#+)&2,+,=&#5'(61(/727W#1&7#2'#'-67-#376(,+'-#+)(('-5)&2'#7#"7#

57(+'"7#'A+"1,27#M#)6(7#+)(('-5)&2'#7#"7#57(+'"7#&)#'A+"1,27;#X7-#)6(7-#2)-#376(,+'-#

2'#+727#'-5'+,'#-'#+)&-6(1M'()&#+)&#")-#('$,-6()-#)/6'&,2)-##2'#"7-#5)/"7+,)&'-#2'#

"7#>)&7#@1'#5('-'&67#"7#+)&2,+,=&#&)#5'(61(/727W#1&7#376(,>#+)(('-5)&2'#7#"7#57(+'"7#

'A+"1,27#M#)6(7#+)(('-5)&2'#7#"7#57(+'"7#&)#'A+"1,27;#!&#+727#376(,>.#'"#&?3'()#2'#

+)"13&7-#M#('&$")&'-#'-64#272)#5)(#'"#&?3'()#2'#+76'$)(K7-#2'#67378)#57(7#+727#

'-5'+,';##

`7(7#5)2'(#+)&-6(1,(#"7-#376(,+'-#5()3'2,)#-'#+)&-6(1M'()&#+176()#376(,+'-#5)(#

+)&2,+,=&.#5)(#'-5'+,'#M#5)(#78)#+)&#")-#U7")('-#2'#)/-'(U7+,=&#2'#+727#78)#*GHHRD

HS.#GHHSDHH.#GHHHDBCCC#M#BCCCDCG0;##`7(7#+727#'"'3'&6)#2'#"7#376(,>#*7,Y0#-'#)/61U)#

'"#U7")(#5()3'2,)#('-1"67&6'#2'#"7-#^#376(,+'-#7&17"'-.#'A+'56)#")-#U7")('-#2'#"7#

:'+1&2,272;#\)3)#-)")#-'#6,'&'&#('$,-6()-#2'#:'+1&2,272#57(7#'"#?"6,3)#78)#*BCCCD

CG0.#%-6)-#-'#6)37()&#57(7#+)&-6(1,(#"7#376(,>#5()3'2,);#]2'34-.#+)3)#Q. eduardii y 

Q. potosina#-)&#2)-#'-5'+,'-#2'#U,27#"7($7#M#31'-6(7&#1&#"'&6)#+('+,3,'&6).#2,:K+,"#2'#

('$,-6(7(#7&17"3'&6'.#&)-#:)(>=#7#+)&-6(1,(#1&7#376(,>#5()3'2,)#@1'#512,'(7#2'6'+67(#

+73/,)-#'&#'"#+('+,3,'&6);#

#)
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64=G5B?BEB)3)"CH5EC?BEB:)
[1(7&6'#")-#I#5(,3'()-#78)-#&,&$1&7#2'#"7-#2)-#'-5'+,'-#-'#('5()21Y);#X7##

5()21++,=&#2'#/'"")67-#)+1((,=#-)"73'&6'#'&#'"#78)#BCCG;##X7#:'+1&2,272#5()3'2,)#

'&#+727#+76'$)(K7#57(7#'"#5'(K)2)#BCCCDBCCG.#-'#'-6,3=#+)3)#'"#&?3'()#6)67"#2'#

/'"")67-#5()21+,27-#'&#+727#+76'$)(K7#2'#67378).#2,U,2,2)#'&6('#'"#&?3'()#2'#

,&2,U,21)-#'&#+727#+76'$)(K7;##

\727#78).#-,&#'3/7($).#-'#('$,-6(=#"7#5()21++,=&#+")&7".#'-#2'+,(#"7#5()21++,=&#

2'#('/()6'-#U'$'676,U)-;#['/,2)#7#@1'#")-#,&2,U,21)-##2'#+17"@1,'(#+76'$)(K7#2'#

67378)#51'2'&#5()21+,(#1&#&1'U)#U4-67$)#M#7#@1'#-'#2'-+)&)+'#"7#576'(&,272#2'#

+727#1&)#2'#%-6)-.#-'#2'+,2,=#7-,$&7(.#2'#37&'(7#'@1,676,U7.#'"#U7")(#2'#"7#

5()21++,=&#+")&7"#7#6)27-#"7-#+76'$)(K7-#2'#67378).#'-#2'+,(.#'"#&?3'()#6)67"#2'#

&1'U)-#('+"167-#'&+)&6(72)-#'&#+727#5)/"7+,=&#-'#2,U,2,=#'&6('#'"#&?3'()#6)67"#2'#

,&2,U,21)-#@1'#5)6'&+,7"3'&6'#51'2'&#5()21+,(#U4-67$)-#'&#+727#5)/"7+,=&;;##

#

">4=?J?45FH()<HO>4Q?Q45=?E)3)>4F>H=4<H:)
X7-#5()/7/,",272'-#2'#5'(37&'&+,7#*`0#2'#Q. eduardii#M#Q.#potosina#-'#

'-6,37()&#+)3)#"7#5()5)(+,=&#2'#,&2,U,21)-#@1'#-)/('U,U'&#M#5'(37&'+'&#'&#"7#

3,-37#+76'$)(K7#2'#67378)#'&#1&#,&6'(U7")#2'#6,'35).#3,'&6(7-#@1'#"7-#

5()/7/,",272'-#2'#6(7&-,+,=&#*e0#-'#'-6,37()&#+)3)#"7#5()5)(+,=&#2'#,&2,U,21)-#@1'#

57-7()&#2'#1&7#+76'$)(K7#2'#67378)#7#)6(7#2'#37M)(#67378)#'&#1&#,&6'(U7")#2'#

6,'35);##

['/,2)#7##@1'#'&#1&#,&6'(U7")#2'#6,'35)#")-#,&2,U,21)-#51'2'&#('6()+'2'(#7#

+76'$)(K7-#2'#67378)#34-#5'@1'87-.#-'#+7"+1"=#"7#5()/7/,",272#2'#('6()+'-)#*O0.#

+)3)#"7#5()5)(+,=&#2'#,&2,U,21)-##@1'#('6()+'2'&#2'#1&7#+76'$)(K7#2'#67378)#7#)6(7#

2'#3'&)(#67378);##

\)&#"7#,&:)(37+,=&#7&6'-#3'&+,)&727.#-'#+)&-6(1M'()&#+727#1&7#2'#"7-#

376(,+'-.#"7-#+17"'-#@1'27()&#+)&-6,61,27-#2'#"7#-,$1,'&6'#37&'(7k##'"#5(,3'(#('&$"=&#

+)(('-5)&2'#7#")-#U7")('-#2'#"7#:'+1&2,272W#")-#U7")('-#2'"#+('+,3,'&6)#+")&7"#-'#

1/,+7&#'&#'"#-'$1&2)#('&$"=&#2'#"7#376(,>W#'&#"7#2,7$)&7"#5(,&+,57"#-'#'&+1'&6(7&#"7-#

5()/7/,",272'-#2'#5'(37&'&+,7W#")-#'"'3'&6)-#5)(#2'/7Y)#2'#"7#2,7$)&7"#5(,&+,57"#

+)(('-5)&2'&#7#"7-#5()/7/,",272'-#2'#6(7&-,+,=&.#3,'&6(7-#@1'#")-#'"'3'&6)-#5)(#
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'&+,37#2'#"7#2,7$)&7"#5(,&+,57"#+)(('-5)&2'&#7#"7#('6()$('-,=&#

)
%45RF?=E)B4)@HOCE=?H54<)3)4<F>G=FG>E)=CH5EC))))
)

\)&#'"#)/Y'6)#2'#""'U7(#7#+7/)#")-#7&4",-,-#$'&%6,+)-#57(7#2'6'(3,&7(#"7#

U7(,7+,=&#M#'-6(1+61(7#$'&%6,+7#2'#73/7-#'-5'+,'-.#-'#+)"'+67()&#31'-6(7-#'&#+176()#

5)/"7+,)&'-#2'#Q. eduardii#M#'&#6('-#5)/"7+,)&'-#2'#Q. potosina#*\172()#I0;##

#

#########\172()#I;#`)/"7+,)&'-#2'#Q. eduardii#M#Q. potosina#+)"'+6727-#57(7#'"#'-612,)##
##########################$'&%6,+);#
#

`)/"7+,=&# </,+7+,=&## X)+7",272# !-5'+,'#
G# BBl#GG|#ES#}|#F##M#GCBl#I^|#IE||#n# X7#](787# Q. eduardii 
B# BGl#^S|#IS#}|#F##M#GCBl#IG|#^C||#n# !"#b+)6'# Q. eduardii 
I# BBl#GC|#CG#}|#F##M#GCBl#IE|#C^||#n# X7#\)&$)Y7# Q. eduardii 
^# BBl#CS|#GI#}|#F##M#GCBl#^C|#GE||#n# !"#Z,&7,# Q. eduardii 
G# BBl#GG|#ES#}|#F##M#GCBl#I^|#IE||#n# X7#](787# Q. potosina 
B# BBl#GC|#CG#}|#F##M#GCBl#IE|#C^||#n# X7#\)&$)Y7# Q. potosina 
I# BBl#CS|#GI#}|#F##M#GCBl#^C|#GE||#n# !"#Z,&7,# Q. potosina 

#

`7(7#2'6'(3,&7(#"7#$'&%6,+7#2'#5)/"7+,)&'-#2'#"7#2)-#'-5'+,'-#-'#'",$,'()&#IC#

,&2,U,21)-#7"#7>7(#2'#+727#'-5'+,'#'&#"7-#5)/"7+,)&'-#-'"'++,)&727-;#]#+727#

,&2,U,21)#-'#"'##+)"'+67()&#2)-#)#6('-#9)Y7-#Y=U'&'-;#

`)(#)6()#"72).#57(7#""'U7(#7#+7/)#'"#31'-6(')#57(7#'"#7&4",-,-#2'#"7#'-6(1+61(7#

+")&7"#-'#-'"'++,)&=#-)"73'&6'#"7#5)/"7+,=&#2'"#Z,&7,;#!&#'-67#4('7#-'#2'",3,67()&#

2)-#57(+'"7-.#1&7#2'#Ia#A#Ia#3#57(7#Q. potosina#M#)6(7#2'#E^#A#E^#3#57(7#Q.

eduardii;#!&#+727#57(+'"7#-'#-'"'++,)&7()&#R^#,&2,U,21)-#2'#Q. eduardii#M#H^#2'#Q.

potosina 7#")-#+17"'-#-'#"'#+)"'+67()&#9)Y7-#Y=U'&'-;#`7(7#'U,67(#+)"'+67(#,&2,U,21)-#

@1'#512,'(7&#5'(6'&'+'(#7#1&#-)")#,&2,U,21)#$'&%6,+)#*$'&'60.#-'#'-+)$,'()&#4(/)"'-#

@1'#'-61U,'(7&#7"'Y72)-#2'"#-,$1,'&6'#4(/)"#5)(#")#3'&)-#+,&+)#)#-',-#3'6()-;#

[72)#@1'#-'#2'-+)&)+'#"7#576'(&,272#2'#")-#,&2,U,21)-#5'@1'8)-.##'"#+(,6'(,)#

2'#-'"'++,=&#+)&-,-6,=#'&#+)"'+67(#2)-#)#6('-#9)Y7-#2'#2)-#)#6('-#,&2,U,21)-#'-+)$,2)-#

7"#7>7(#M#@1'#'-61U,'(7&#+'(+7#2'"#721"6)#5('U,73'&6'#+)"'+672);#]-,3,-3).#-'#

('$,-6(7()&#"7-#2,-67&+,7-#'&6('#")-#,&2,U,21)-#5'@1'8)-#M#")-#721"6)-;#X7#1/,+7+,=&#2'#

+727#,&2,U,21)#*721"6)#M#5'@1'8)0.#7-K#+)3)#"7-#2,-67&+,7#'&6('#'"")-#-'#2,/1Y7()&#'&#
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1&#3757#3'2,7&6'#+))(2'&727-;#

X7-#31'-6(7-#2'#9)Y7-#+)"'+6727-#-'#$17(27()&#'&#/)"7-#2'#5"4-6,+).#

5('U,73'&6'#'6,@1'6727-.#"7-#+17"'-#:1'()&#-13'($,27-#'&#&,6(=$'&)#"K@1,2)#97-67#-1#

""'$727#7"#"7/)(76)(,).#2)&2'#-'#7"37+'&7()&#7##DRCl#\#57(7#-1#+)&-'(U7+,=&#M#

5)-6'(,)(#16,",>7+,=&;#X7-#+)"'+67#-'#""'U7()&#7#+7/)#'&#Y1&,)#2'"#BCCG#

## ]#+727#9)Y7#+)"'+6727#-'#"'#'A6(7Y)#'"#][F#-,$1,'&2)#'"#5()6)+)")#2'#N,7$'&#

[F]'-7M##`"7&6#J,&,#o,6#*GHHH0.#3)2,:,+72)#5)(#Z4&+9'>##*+)3;#5'(-;0;##

Z'#16,",>=#"7#6%+&,+7#2'#O]`[|-##*O7&2)3#]35",:,'2#`)"M3)(59,+#[F]0.#@1'#

+)&-,-6'#'&#735",:,+7(#-'$3'&6)-#2'#[F]#6)67"#2'#37&'(7#7"'76)(,7;#\)&#'-67#6%+&,+7#

-'#)/6,'&'&#5)",3)(:,-3)-#@1'#-)&#+)&-'+1'&+,7#2'#-1-6,61+,)&'-.#,&-'(+,)&'-#)#

2'"'+,)&'-#@1'#7"6'(7&#'"#-,6,)#2)&2'#'"#)",$)&1+"'=6,2)#-'#,&-'(67.#'U,67&2)#@1'#'"#

:(7$3'&6)#-'7#735",:,+72).#)#@1'#7"6'('#-1#67378);#`7(7#)/6'&'(#/1'&)-#5()21+6)-#

2'#735",:,+7+,=&#-'#5()/7()&#BC#)",$)&1+"'=6,2)-#2'#"7#-'(,'#]#M#BC#2'#"7#-'(,'#e#2'#

b5'()&#h'+9&)")$,'-#'&#"7-#2)-#'-5'+,'-;#!-6)-#)",$)&1+"'=6,2)-#-)&#-'+1'&+,7-#

+)(67-#*GC#57('-#2'#/7-'-0.#+)&#7"6)#+)&6'&,2)#2'#$17&,&7#M#+,6)-,&7#*aCDRC_0;#<&#

31'-6(')#5,")6)#('7",>72)#+)&#BC#,&2,U,21)-#5)(#'-5'+,'#5'(3,6,=#'-+)$'(#-,'6'#

)",$)&1+"'=6,2)-#57(7#+727#'-5'+,'#@1'#5()21+K7&#"7-#3'Y)('-#/7&27-#'&#('-)"1+,=&#

M#('5'6,/,",272#*\172()#^0;##

##########################\172()#^;#b",$)&1+"'=6,2)-#-'"'++,)&72)-#57(7#Q. eduardii M##
###########################################Q. potosina#'&#'"#'-612,)#$'&%6,+);##
#

!-5'+,'# `(,3'(# Z'+1'&+,7#*E|#7##I|0#
Q. eduardii b`]CG# D#\]ee\\\hh\#D#
Q. eduardii ##b`]CBq D#he\\e]e\he#D#
Q. eduardii ##b`]CIq D]eh\]ee\\]\D#
Q. eduardii b`]C^# D]]h\eee\heD#
Q. eduardii ##b`]GCq Dehe]h\e\]eD#
Q. eduardii ##b`]GIq D#\]e\]\\\]\D#
Q. eduardii #b`eCIq# D#e]e\\\h\\]D#
Q. potosina ##b`]CGq D#\]ee\\\hh\D#
Q. potosina# ##b`]CIq #D]eh\]ee\\]\D#
Q. potosina# ##b`]C^q D]]h\eee\heD#
Q. potosina #b`]CE# D#]eeeeh\hheD#
Q. potosina# ##b`]GCq Dehe]h\e\]eD#
Q. potosina# #b`]GS# D#]eehe]\\ehD#
Q. potosina# ##b`eGSq D#ee\h\]heheD#

##############################q#b",$)&1+"'=6,2)-#1-72)-#57(7#'"#7&4",-,-#$'&%6,+)#M#+")&7";#
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###########################
#!&#"7#)/6'&+,=&#2'#")-#O]`[~-#2'#73/7-#'-5'+,'-#-'#-,$1,=#'"#5()6)+)")#2'#

n,""73-#et al;#*GHHC0.#+)&#3)2,:,+7+,)&'-#'&#")-#U)"?3'&'-#2'#")-#('7+6,U)-#5)(#

Z4&+9'>.#*+)3;#5'(-;0;#X7#735",:,+7+,=&#2'#"7-#/7&27-#-'#('7",>=#'&#1&#6'(3)+,+"72)(#

J;�;#O'-'7(+9.#�&+;#!"#5()$(737#+)&-,-6'#2'#1&7#6'35'(761(7#,&,+,7"#2'#H^l#\.#

21(7&6'##E#3,&16)-#*2'-&761(7",>7+,=&0.#-'$1,2)#2'#^^#+,+")-#2'#H^l#\#21(7&6'#G#

3,&16)-.##IR#\#21(7&6'#G#3,&16)#*7",&'7+,=&0.#IC#-'$1&2)-#7#E^#\.#B#3,&16)-#7#RB#\#

*'A6'&-,=&0#M#1&7#'A6'&-,=&#:,&7"#2'#GI#3,&16)-#57(7#@1'#"7#7",&'7+,=&#-'7#37M)(#M#

)/6'&'(#37M)(#+7&6,272#2'#[F];#X)-#-'$3'&6)-#)/6'&,2)-#2'#[F]#735",:,+72)-#+)&#

'-67#6%+&,+7#-'#-'57(7()&#5)(#3'2,)#2'#'"'+6():)('-,-##'&#$'"'-#2'#7$7()-7#7"#G;^_.#

6'8,2)-#+)&#/()31()#2'#'6,2,)#M#U,-17",>72)-#+)3)#/7&27-#+)&#"1>#1"6(7U,)"'67;#X)#

@1'#-'#)/-'(U7#'-#"7#71-'&+,7#)#5('-'&+,7#2'#1&7#/7&27#2'#1&#+,'(6)#5'-)#

3)"'+1"7(;#X)#7&6'(,)(#,&2,+7#@1'#")-#O]`[i-#-)&#37(+72)('-#2)3,&7&6'-.#")#@1'#

-,$&,:,+7#@1'#&)#-'#51'2'&#2,-6,&$1,(#'&6('#9)3=+,$)-#2)3,&7&6'-#M#9'6'(=+,$)-;##

<&7#U'>#)/6'&,2)-#")-#$'"'-#2'#7$7()-7#-'#:)6)$(7:,7()&#5)(#3'2,)#2'"#-,-6'37#<`T#

-M-6'3#X7/P)(Q-#U'(-,=&#I;C;#

\)&#"7-#:)6)$(7:K7-#2'#")-#$'"'-#)/6'&,2)-#-'#9,>)#1&7#"'+61(7#U,-17"#2'#+727#

$'"#7#57(6,(#2'#"7#+14"#-'#+)&-6(1M=.#57(7#+727#1&).#1&7#376(,>#2'#5('-'&+,7-#M#

71-'&+,7-#*+'()-#M#1&)-0#2'#"7-#/7&27-#57(7#+727#")+1-#2'#+727#,&2,U,21);#['#")-#

-,'6'#)",$)&1+"'=6,2)-#'-+)$,2)-#-=")#+,&+)#5('-'&67()&#735",:,+7+,=&#'&#1&#SC#7#

HC_#2'#")-#,&2,U,21)-#2'#Q. eduardii#M#'&#RC_#2'#Q.#potosina;##X)-#6('-#('-67&6'-#

61U,'()&#1&#5)(+'&67Y'#,&:'(,)(#7"#aC_.#5)(#")#@1'#-'#6)3=#"7#2'+,-,=&#2'#&)#-'(#

,&+"1,2)-#'&#")-#7&4",-,-#2'#"7-#'-6(1+61(7-#$'&%6,+7#M#+")&7"#*\172()#^0;###

X7#/7-'#2'#276)-#+)&#"7#2,-6(,/1+,=&#2'#"7-#:('+1'&+,7#$%&,+7-#'&#+727#

5)/"7+,=&#'-612,727#-'#7&7",>=#1-7&2)#'"#5()$(737#hf`e]#*J,""'(.#GHHR0;#`7(7#

'-6,37(#"7#U7(,7+,=&#$'&%6,+7#'&#"7-#2,:'('&6'-#5)/"7+,)&'-#2'#73/7-#'-5'+,'-.#-'#

)/61U,'()&#")-#-,$1,'&6'-#57(43'6()-#5)/"7+,)&7"'-k#*70##5()5)(+,=&#2'#")+,#

5)",3=(:,+)-)*P0.#'-6'#'-6,372)(#,&2,+7#"7#U7(,7+,=&#'&#")-#")+,#7&7",>72)-.#
7:'+64&2)-'#5)(#'"#&?3'()#M#6,5)#2'#")+,#7&7",>72)-#M.#*/0#9'6'()+,$)-,-#'-5'(727#

*He0.#"7#+17".#'&#'"#'@1,",/(,)#2'#d7(2MDn',&/'($.##51'2'#'-6,37(-'#57(7#1&#")+1-#+)&#

n#7"'")-#+)3)#*d'2(,+Q.#GHHH0k##

#############n

15



He p#GD$pi
B#

############ipG#
2)&2'#pi##('5('-'&67#"7-#:('+1'&+,7-#2'"#7"'")#i#57(7#'"#")+1-#'&#'-612,);##
#############

`)-6'(,)(3'&6'.# +)&# "7-# 9'6'()+,$)-,-# '-5'(727-# 57(7# 6)2)-# ")-# ")+,#

'-612,72)-.#-'#)/61U)#1&7#9'6'()+,$)-,-#5()3'2,)#'-5'(727#57(7#+727#5)/"7+,=&;#!"#

'(()(#'-64&27(#2'#He -'#)/61U)#2'#7+1'(2)#+)&#*V7(.#GHS^0;###

#

75B?=4)B4)B?S4>45=?E=?A5)K45RF?=E)B4)T4?>)3)"H=U4>VEJ)W%X)

#

`7(7#)/6'&'(#"7#2,:'('&+,7+,=&#$'&%6,+7#'&6('#5)/"7+,)&'-#2'#73/7-#'-5'+,'-#

-'#16,",>=#'"#K&2,+'#2'#n',(#M#\)+Q'(973#*%0;#!-6'#'-672K-6,+)#'-#'@1,U7"'&6'#7"#K&2,+'#

2'#:,Y7+,=&#2'#n(,$96#*fZh0;#!-6'#3%6)2)#57(6'#2'"#-151'-6)#2'#@1'#1&#&?3'()#(#2'#

5)/"7+,)&'-#2'#,$17"#67378)#97&#2'-+'&2,2)#'&#:)(37#,&2'5'&2,'&6'#2'#1&7#-)"7#

5)/"7+,=&#7&+'-6(7"#@1'#'-67/7#'&#'@1,",/(,)#2'#d7(2M###n',&/'($#M#2'#",$73,'&6);#

h73/,%&#-'#57(6'#2'"#-151'-6)#2'#@1'#"7-#3,-37-#+)&2,+,)&'-#,&,+,7"'-#'&#"7-#@1'#-'#

'&+)&6(7/7&#"7-#5)/"7+,)&'-#-'#37&6,'&'&#+)&-67&6'-#M#5)(#")#67&6).#"7-#2,:'('&+,7-#

@1'#-'#)/-'(U7(7&#'&6('#'""7-#-'(4&#+)&-'+1'&+,7#2'"#31'-6(')#$'&%6,+)#'&6('#

$'&'(7+,)&'-;#!"#+4"+1")#2'#'-6'#'-6,372)(#-'#('7",>=#3'2,7&6'#'"#5()$(737#2'#

hf`e]#*J,""'(#GHHR0;#

# `7(7#'"#'-672K-6,+)#%#-'#+7"+1"=#673/,%&#'"#,&6'(U7")#2'#+)&:,7&>7#7"#HE_#2'#

-,$&,:,+7&+,7.#16,",>7&2)#'"#5()$(737#hf`e]#*J,""'(.#GHHR0;#!"#5()$(737#)/6,'&'#"7#

2'-U,7+,=&#'-64&27(#2'#")-#'-6,372)-#3'2,7&6'#1&#�Y7+Q&,:'�#-)/('#6)2)-#")-#")+,#M.#7"#

3,-3)#6,'35.#)/6,'&'#'"#,&6'(U7")#2'#+)&:,7&>7#2'"#'-6,372)#*7"#HE_0#3'2,7&6'#"7#

6%+&,+7#2'#('31'-6(')#2'&)3,&727#�c))6-6(75�;#

]#57(6,(#2'"#'-672K-6,+)#% -'#'-6,3=#'"#'-672K-6,+)#F3.#2)&2'#F#'-#'"#67378)#2'#

"7#5)/"7+,=&#M#3#'-#"7#:(7++,=&#2'#,&3,$(7&6'-.#'"#+17"##'-#1&#'-6,372)(#,&2,('+6)#2'"#

:"1Y)#$%&,+).#2'#7+1'(2)#+)&#"7#:=(31"7#2'#\()P#M#])Q,#*GHS^0#@1'#6)37#'&#+1'&67#'"#

&?3'()#2'#5)/"7+,)&'-k##

F3#p#**Gj#%#0#DG0j^&#

2)&2'#F#'-#'"#67378)#2'#"7#5)/"7+,=&.#3#'-#"7#:(7++,=&#2'#,&3,$(7&6'-#7#"7##5)/"7+,=&#

M#&#p#*&j&DG0B.#2)&2'#&#'-#'"#&?3'()#2'#5)/"7+,)&'-;#
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#X)-#U7")('-#2'#F3#vG#,&2,+7&#1&7#:1'(6'#2,:'('&+,7+,=&#'&6('#"7-#5)/"7+,)&'-#

*,;';#"7#2'(,U7#$'&%6,+7#7+617&2)#,&2'5'&2,'&6'3'&6'#'&#+727#5)/"7+,=&.#Z"76Q,&#

GHH^0;#`)(#)6()#"72).#-K#F3#sG#"7-#5)/"7+,)&'-#-'#+)35)(67&#+)3)#1&7#-)"7#

5)/"7+,=&#57&3+K6,+7#M#'"#:"1Y)#$%&,+)#('-6(,&$'#'"#':'+6)#2'#"7#2'(,U7#$%&,+7#M#"7#

2,:'('&+,7+,=&#$'&%6,+7#'&6('#5)/"7+,)&'-#*d7(6"#M#\"7(Q#GHSHW#Z"76Q,&#GHH^0;#

# `7(7#2'6'(3,&7(#-,#'A,-6'#7"$1&7#+)(('"7+,=&#'&6('#"7#2,-67&+,7#$'&%6,+7#M#"7#

2,-67&+,7#$')$(4:,+7#-'#('7",>7#1&7#5(1'/7#2'#J7&6'"#*J7&6'".#GHaR0;#!-64#5(1'/7#-'#

75",+7#7#57(6,(#2'"#-151'-6)#2'#@1'#"7-#376(,+'-#2'#2,-67&+,7-#$')$(4:,+7-#M#"7#2'#

2,-67&+,7-#$'&%6,+7-#&)#'-64&#+)(('"7+,)&727-#M#-,#+17"@1,'(#757('&6'#('"7+,=&#'&6('#

73/7-#'-#':'+6)#2'"#7>7(;#!-6)#-'#")$(7#+7"+1"7&2)#'"#'-672K-6,+)#Vk##

##############V#p#z#i z#j#3,Y#',Y###
[)&2'k#3#+)(('-5)&2'#7#")-#'"'3'&6)-#2'#"7#376(,>#G#*2,-67&+,7#$'&%6,+70#M#'#7#")-#

'"'3'&6)-#2'#"7#376(,>#B#*2,-67&+,7#$')$(4:,+70;#!"#'-672K-6,+)#V#('7",>7#&#&13'()#2'#

5'(3167+,)&'-#7>7()-7-#2'#"7-#5)-,+,)&'-#2'#")-#'"'3'&6)-#2'#1&7#2'#"7-#376(,+'-##

*+17"@1,'(7#2'#'""7-0.#$'&'(7&2)#1&7#2,-6(,/1+,=&#&)(37",>727;#Z,#"7#V#)/-'(U727#'-#

37M)(#@1'#"7#V#5()3'2,)#)/6'&,27#2'#"7-#5'(3167+,)&'-#7"'76)(,7-#'&6)&+'-#'-6'#

('-1"672)#,&2,+7#@1'#'A,-6'#1&7#+)(('"7+,=&#5)-,6,U7;#['#'-6'#3)2)#'"#5()$(737#

hf`e]#+7"+1"7#"7#V#)/-'(U727#M#"7#2,-6(,/1+,=&#2'#"7#V#)/6'&,'&2)#1&#5()3'2,)#7#

57(6,(#2'#"7-#5'(3167+,)&'-.#7-K#+)3)#"7#5()5)(+,=&#2'#5'(3167+,)&'-#@1'#+),&+,2'&#

+)&#"7#V#)(,$,&7";##

)
!<F>G=FG>E)=CH5EC)
##

['/,2)#7#@1'#Q. potosina#M#Q. eduardii#-'#('5()21+'&#U'$'676,U73'&6'.#-'#

'U7"1=#"7#2,U'(-,272#+")&7"#2'&6()#2'#"7-#5)/"7+,)&'-#2'#+727#'-5'+,';##h)2)-#")-#

,&2,U,21)-#31'-6('72)-#:1'()&#7&7",>72)-#57(7#)/6'&'(#-1#$'&)6,5)#31"6,")+1-;#!&#

6%(3,&)-#'-672K-6,+)-#1&#$(7&#&?3'()#2'#")+,#5)",3=(:,+)-#M#7-K#+)3)#1&#$(7&#&?3'()#

2'#7"'")-#'&+)&6(72)-.#713'&67&#'"#5)2'(#2'#('-)"1+,=&#57(7#2'6'+67(#$'&)6,5)-#

?&,+)-;##

#X7#3'2,27#2'#2,U'(-,272#$'&)6K5,+7#@1'#-'#1-=#'-64#/7-727#'&#'"#K&2,+'#2'#

2,U'(-,272#2'#Z,35-)&#*D p#GD'5,B0.##5'()#-'#+)((,$'#57(7##67378)-#2'#31'-6(7#
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5'@1'8)-#*[#p#GD'#*&,*&,DG0jF*FDG0.#2)&2'#&,#'-#'"#&?3'()#2'#,&2,U,21)-#2'"#$'&)6,5)#,#

M#F#'"#&?3'()#6)67"#2'#,&2,U,21)-#*`,'")1.#GHaH0;#Z,#'"#U7")(#2'#[#'-#G.#,&2,+7#@1'#&)#

'A,-6'#('5",+7+,=&#2'#$'&)6,5)-#M#U7")('-#2'#[#+'(+7&)-#7#C#-,$&,:,+7#@1'#'A,-6'#

2)3,&7&+,7#2'#1&#$'&)6,5);#

!&#'"#+7-)#2'#'-5'+,'-#@1'#-'#('5()21+'&#'A+"1-,U73'&6'#5)(#"7#UK7#-'A17".#

-'#'-5'(7#@1'#"7#67-7#2'#2'-+1/(,3,'&6)#$'&)6K5,+7.#+7"+1"727#+)3)#ejF#*2)&2'#e#

'-#'"#&?3'()#2'#$'&)6,5)-#31"6,")+1-#?&,+)-##M#F#'-#'"#67378)#2'#"7#31'-6(70#-'7#

,$17"#7#G.#2'/,2)#7#@1'#'-#5)+)#5()/7/"'#@1'#5)(#('+)3/,&7+,=&#-'A17"#-'#$'&'('#'"#

3,-3)#$'&)6,5)#31"6,")+1-#'&6('#2,:'('&6'-#,&2,U,21)-#*!""-6(7&2#M#O))-'.#GHSR0;##

)
/4CE=?H54<)K45RF?=E<)45F>4)@HOCE=?H54<)
)
# \)&#'"#:,&#2'#7&7",>7(#"7-#('"7+,)&'-#$'&%6,+7-#'&6('#6)27-#"7-#5)/"7+,)&'-.#-'#

('7",>7(=#1&#7&4",-,-#2'#7$(1573,'&6)#*+"1-6'(#7&4",-,-0#1-7&2)#'"#'-6,372)(#2'#

-,3,",612#2'#2,-67&+,7-#$'&%6,+7-#2'#F',#*GHRS0;#!"#:'&)$(737#-'#)/61U)#16,",>7&2)#'"#

3%6)2)#<`eJ]#*1&P',$96'2#57,(#$()15#3'69)2#P,69#7(,693'6,+#3'7&0.#+)&#'"#

5()$(737#hf`e]#*J,""'(.#GHHR0;#

##

#
#

/!.8$9'2#.)-)2&."8.&1+)
)
'5DC?<?<)B4JHK>DS?=H)
)

`7(7#+727#'-5'+,'#M#57(7#+727#+)&2,+,=&#-'#+)&-6(1M'()&#+176()#376(,+'-#

5()3'2,)#2'#6(7&-,+,=&#5)/"7+,)&7"#*\172()-#E#M##a0;#X)-#U7")('-#+7"+1"72)-#2'#w#+)&#

-1-#"K3,6'-#2'#+)&:,7&>7#7"#HE_.#,&2,+7&#@1'#"7-#5)/"7+,)&'-#2'#73/7-#'-5'+,'-#-'#

'&+1'&6(7&#'&#'@1,",/(,)#5)/"7+,)&7".#M7#@1'#")-#U7")('-#&)#2,:,'('&#-,$&,:,+76,U73'&6'#

2'#G;#]-,3,-3).#7"#+)357(7(#")-#U7")('-#2'#w#-'#'&+)&6(=#@1'#&)#'A,-6'&#2,:'('&+,7-#

-,$&,:,+76,U7-#'&6('#")-#-,6,)-#57(7#"7-#2)-#'-5'+,'-#*\172()#R0;##
#
#
#
#
#
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#
#
#
####
####\172()#E;##J76(,>#2'#6(7&-,+,=&#2'#Q. eduardii#'&k#70#-,6,)#5'(61(/72)#'A+"1,2).#/0#-,6,)#5'(61(/72)#&)#'A+"1,2).#+0#-,6,)#&)##
######################5'(61(/72)##'A+"1,2).#M#20#-,6,)#&)#5'(61(/72)#&)#'A+"1,2);#
)))))EX)

# G# B# I# ^# E# a# R#
G# C# C# C# C# ECB# BRa# SGH#
B# C;CaE# Y:ZZ[) Y:\]^) C;G# C;G# C;G# C;G#
I# C# C;CCCR# C;SRH# C;CGB# C# C# C#
^# C# C# C;CGS# C;HIa# C;CG^# C# C#
E# C# C# C# C;CBa# C;HI# C# C#
a# C# C# C# C;CGa# C;HBI# C;HBI# C#
R# C# C# C# C# C# C;CRR# C;HH#

qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7#+)&6,&17+,=&k##'&#7BB#'"###
SH;H_##+)(('-5)&2'#7#-)/('U,U'&+,7#3,'&6(7-#@1'#'"##GC;G_#('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"#Ba;^R_##
+)(('-5)&2'##7"##+('+,3,'&6)#+")&7".#3,'&6(7-#@1'#'"#RI;EI_#'-#('6()+'-);#

)))))OX)
# G# B# I# ^# E# a# R#
G# C# C# C# Ra;B# aG^# a;IC# ^HEE#
B# C;CaE# Y:ZZ_) Y:\\_) C;G# C;G# C;G# C;G#
I# C# C;CCG# C;SRa# C;CBH# C# C# C#
^# C# C# C;CBH# C;SRE# C;C^# C;CGS# C#
E# C# C# C# C;CII# C;H# C;CB# C#
a# C# C# C# C# C;CB# C;HCa# C#
R# C# C# C# C# C# C;CIE# C;HS#

qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7#+)&6,&17+,=&k##'&#7BB#'"###
#SH;;HR_##+)(('-5)&2'#7#-)/('U,U'&+,7#3,'&6(7-#@1'#'"##GC;GI_##('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"#S^;R^_#'-##
#+('+,3,'&6)##+")&7".#3,'&6(7-#@1'#'"#GE;Ba#_#'-#('6()+'-);#

)))))=X)
# G# B# I# ^# E# a# R#
G# C# C# C# C# BEC# IEE# GBaB#
B# C;CaE# Y:Z`) C;CSa# C;CSa# C;CSa# C;CSa# C;CSa#
I# C# C;CC^# C;HB^# C;CCH# C# C# C#
^# C# C# C;CBI# C;HEE# C;CB# C# C#
E# C# C# C# C;CCH# C;H# C# C#
a# C# C# C# C# C;CI# C;Ha# C#
R# C# C# C# C# C# C;C^# C;HH#

qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7#+)&6,&17+,=&k#'&#7BB#'"###
HC;SE_###+)(('-5)&2'#7#U7")('-#2'#-)/('U,U'&+,7.##3,'&6(7-#@1'#'"##H;GE_##('5('-'&67#+('+,3,'&6)#+")&7";#

)))))BX)
# G# B# I# ^# E# a# R#

G# C# C# C# C# C# BR^;E# GRH;E#
B# C;CaE# Y:ZZ^) C;GG# C;GG# C;GG# C;GG# C;GG#
I# C# C;CCI# C;Ha# C# C# C# C#
^# C# C# C;CB# C;HI# C;CBR# C# C#
E# C# C# C# C;C^# C;H^a# C;CI# C#
a# C# C# C# C# C;CGS# C;HG# C#
R# C# C# C# C# C# C;Ca# C;H^S#

qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7#+)&6,&17+,=&k##'&#7BB#'"###
SS;HE_###+)(('-5)&2'#7#U7")('-#2'#-)/('U,U'&+,7#M#'"##H;GE_##('5('-'&67#+('+,3,'&6)#+")&7";#

#
#
#
#
#
#
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#
#
#
#
#####################################\172()#a;#J76(,>#2'#6(7&-,+,=&#2'#Q. potosina#'&k#70#-,6,)#5'(61(/72)#'A+"1,2).##
#####################################################/0#-,6,)#5'(61(/72)#&)#'A+"1,2).#+0#-,6,)#&)#5'(61(/72)#'A+"1,2).#M##
#####################################################20#-,6,)#&)#5'(61(/72)#&)#'A+"1,2);#
)))))))))))))))))))))))EX)

# G# B# I# ^# E# a#
G# C# C# C# C# H;RBE# ^HS;B#
B# C;C^a# :Z_\) Y:YZ]) C;CSI# C;CSI# C;CSI#
I# C# C;CCG# C;SR# C# C# C#
^# C# C# C;CH# C;SE# C;CI# C#
E# C# C# C# C;Ca# C;HB# C;CB^#
a# C# C# C# C# C;CB# C;Ha^#

###########qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
############+)&6,&17+,=&k##'&#7BB#'"##HG;E^_####+)(('-5)&2'#7#"7#-)/('U,U'&+,7.##3,'&6(7-#@1'#'"##S;^a_###
############('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"#GC;Ra_#+)(('-5)&2'##7"##+('+,3,'&6)#+")&7".#M#'"##

###########################SH;B^#_#'-#('6()+'-);#
))))))))))))))))))))))OX)

# G# B# I# ^# E# a#
G# C# C# C# C# ^^;GS# EGC;^#
B# C;C^a# Y:Z^a) Y:Y_]) C;CRG# C;CRG# C;CRG#
I# C# C;CCB# C;H# C# C# C#
^# C# C# C;CI# C;HG# C;CG# C#
E# C# C# C# C;Ca# C;H^# C;CGa#
a# C# C# C# C# C;CG# C;HES#

###########################qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&##
###########################7##+)&6,&17+,=&k###'&#7BB#'"##HB;;aG_####+)(('-5)&2'#7#"7#-)/('U,U'&+,7#3,'&6(7-#@1'#'"##R;IH_###

###########('5('-'&67#+('+,3,'&6)#+")&7".#'&###7IB.W#'"#G^;E_##'-##+('+,3,'&6)#+")&7".#M#'"##SE;E#_#'-##
############('6()+'-);#

)))))))))))))))))))))))=X)
# G# B# I# ^# E# a#
G# C# C# C# C# ^G;aB# GR^E#
B# C;C^a# Y:Z[Z) C;Ca^# C;Ca^# C;Ca^# C;Ca^#
I# C# C;CCI# C;H# C;CG# C# C#
^# C# C# C;CE# C;HE# C;CG# C#
E# C# C# C# C;CB# C;HS# C#
a# C# C# C# C# C;CCI# C;HS#

##########q#X)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
############+)&6,&17+,=&k##'&#7BB#'"##HI;;I#_####+)(('-5)&2'#7#"7#-)/('U,U'&+,7##3,'&6(7-#@1'#'"##G^;E_###
############('5('-'&67#+('+,3,'&6)#+")&7";#

))))))))))))))))))))))BX)
# G# B# I# ^# E# a#
G# C# C# C# C# ^R;SH# aGI;I#
B# C;C^a# Y:Z_[) Y:YZ[) C;CRE# C;CRE# C;CRE#
I# C# C;CCa# C;H^# C;CGS# C# C#
^# C# C# C;CI# C;HGR# C;CG^# C#
E# C# C# C# C;C^a# C;HRI# C#
a# C# C# C# C# C;CCR# C;HSR#

#########q#X)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
###########+)&6,&17+,=&k##'&#7BB#'"##HB;IS#_###+)(('-5)&2'#7#"7#-)/('U,U'&+,7##3,'&6(7-#@1'#'"##R;aB_###
###########('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"#RS;H^_##'-##+('+,3,'&6)#+")&7".#M#'"###BG;Ca#_##
###########'-#('6()+'-);#

#
#############
#
#
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#
#
################\172()#R;#h7-7#:,&,67#2'#+('+,3,'&6)#5)/"7+,)&7"#*w0#M#-1-#('-5'+6,U)-######
#################################"K3,6'-#2'#+)&:,7&>7#*";+;0#7"#HE_#'&#+727#5)/"7+,=&#57(7#Q.

         eduardii#M#Q. potosina##
#

!-5'+,'# Z,6,)# \)&2,+,=&# w###�##";+;#
Q. eduardii 5'(61(/72)# 'A+"1K2)# G;CGR#�#C;CI#
Q. eduardii# 5'(61(/72)# &)#'A+"1,2)# G;CIB#�#C;CIS#
Q. eduardii# &)#5'(61(/72)# 'A+"1,2)# G;CBI#�#C;CIB#
Q. eduardii# &)#5'(61(/72)# &)#'A+"1,2)# G;CBa#�#C;CBa#
Q. potosina 5'(61(/72)# 'A+"1,2)# G;CGI#�#C;CIG#
Q. potosina 5'(61(/72)# &)#'A+"1,2)# G;CCa#�#C;CI#
Q. potosina &)#5'(61(/72)# 'A+"1,2)# G;CBI#�#C;CI#
Q. potosina &)#5'(61(/72)# &)#'A+"1,2)# G;C^E#�C;CIB#

#

#

#

!-6)-#('-1"672)-#+)&+1'(27&#+)&#")#('5)(672)#5)(#U7(,)-#716)('-#57(7#

'-5'+,'-#7(/=('7-#2'#U,27#"7($7.#2)&2'#'"#U7")(#2'#w#5('-'&67#U7")('-#+'(+7&)-#7#"7#

1&,272#*\172()#S0;##

#

#####\172()#S;#h7-7#:,&,67#2'#+('+,3,'&6)#5)/"7+,)&7"#*w0#('5)(6727-#57(7#)6(7-##
##########################'-5'+,'-##7(/=('7-;#
#

!-5'+,'# w# O':'('&+,7#

Araucaria cunninghamii G;CGHGDG;CCRR# !&(,$96.#GHSB##
Araucaria hunsteini C;HHCDG;CSS^# !&(,$96.#GHSB#
Beilschmiedia tawa C;HHRRDG;CBBS# n'-6.#GHHE#
Bertholletia excelsa# G;CCRG# V1,2'37.#BCCC#
Fagus grandifolia C;HSI^DG;CCRI# #c76,-67#et al.#GHHS#
Funama procumbens# G;C^^a# c'&$6--)&.#GHHI#
Iriartea deltoidea C;HSH^DG;CGaa# `,&7(2.#GHHI#
Pinus palustris G;CGGR# `"766#et al;#GHHS#
Phytelephas seemannii G;CEH# c'(&7".#GHHS#
Quercus eduardii G;CGRDG;CBBR# !-6'#'-612,)#
Quercus  potosina G;CCaDG;C^^R# !-6'#'-612,)#
Quercus rugosa G;CCIE# c)&:,".#GHHS#
Reinhardtia gracilis G;CBBDG;CaaI# J'&2)>7.#GHH^#
Trinax radiata G;CHBEDG;G^HB# b"3-6'2#M#]"U7('>D#c1M""7.#GHHE#

#
#
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#

`)(#)6()#"72).#")-#U7")('-#2'#w#-1$,'('&#@1'#&,#"7#5'(61(/7+,=&#*67"7#M#

$7&72'(K70.#&,#"7#'A+"1-,=&#6,'&'&#,357+6)#-)/('#")-#57(43'6()-#2'3)$(4:,+)-.#&,#

-)/('#"7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7"#2'#"7-#2)-#'-5'+,'-;#X)-#('-1"672)-#75)M7&#

")#-1$'(,2)#5)(##J,&&,+9#et#al.#*GHHI0#2'#@1'#")-#/)-@1'-#2'#Quercus#'&#Z,'((7#f(K7#

-'#'-64&#('$'&'(7&2)#2'#37&'(7#&761(7". #\97""'&$'(#*GHHS0#3'&+,)&7#@1'#31+97-#

'-5'+,'-#2'#'&+,&)-#2'#J%A,+).#+1M7#5)/"7+,)&'-#97&#-,2)#-)3'6,27-#7#'U'&6)-#2'#

5'(61(/7+,=&#7&6()5)$%&,+7.#6,'&'&#1&7#/1'&7#('-51'-67##2'#('+15'(7+,=&#M#

73)(6,$173,'&6)#7"#2,-61(/,);#F1'-6()-#('-1"672)-#+)&+1'(27&#+)&#\97""'&$'(#*)5;#

+,6;0#M7#@1'#"7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7"#67&6)#2'#Q. eduardii#+)3)#2'#Q.

potosina#31'-6(7&#U7")('-#@1'#&)#2,:,'('&#'-672K-6,+73'&6'#'&6('#'"#-,6,)#5'(61(/72)#

M#'"#&)#5'(61(/72);#

X7##f,$1(7#G#31'-6(7#"7#+)357(7+,=&#'&6('#"7#'-6(1+61(7#'-67/"'#*!!0#M#"7#

'-6(1+61(7#,&,+,7"#*!�0#2'#67378)#@1'#-'#)/61U,'()&#57(7#Q.#eduardii M#Q. potosina##'&#

+727#1&7#2'#"7-#+)&2,+,)&'-#'A5'(,3'&67"'-;##!&#$'&'(7".#'&#6)27-#"7-#+)&2,+,)&'-#"7#

37M)(#+7&6,272#2'#,&2,U,21)-#-'#7$(157()&#'&#"7-#2)-#5(,3'(7-#+76'$)(K7-#*-'3,""7-#

M#U4-67$)-j5"4&61"7-0.#M#"7-#+76'$)(K7-#-,$1,'&6'-#'-64&#31M#5)+)#('5('-'&6727-;#

!-6)-#('-1"672)-#-1$,'('&#@1'#"7-#5)/"7+,)&'-#2'#"7-#2)-#'-5'+,'-#-'#'-64&#

('$'&'(7&2)#2'#37&'(7#&761(7"#'&#'"#4('7#2'#'-612,);#\7/'#7+"7(7(#@1'#"7#+76'$)(K7#

B.#+)&-6,61,27#5)(#"7-#5"4&61"7-#M#")-#U4-67$)-#'-64#-)/('-6,3727.#M7#@1'#7"$1&7-#

5"7&67-#97&#-,2)#+)&-,2'(727-#+)3)#5()21+,27-#+")&7"3'&6'.#-,&#6'&'(#"7#+'(6'>7#2'#

+14"#:1'#-1#)(,$'&.#'-#2'+,(#-,#5()U,'&'&#2'#1&7#-'3,""7#)#2'#1&#U4-67$);#!-#5)-,/"'#

@1'#"7-#:('+1'&+,7-#'-5'(727-#'&#"7-#'-6(1+61(7-#5()M'+6727-#'&#'"#'@1,",/(,)#-'7&#

1&#(':"'Y)#2'#")#@1'#'&#('7",272#)+1(('#'&#"7#&761(7"'>7.#'-#2'+,(.#'-5'(7(K73)-#

'&+)&6(7(#1&#37M)(#&?3'()#2'#-'3,""7-#M#1&#3'&)(#&?3'()#2'#/()6'-#U'$'676,U)-;##

#
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#

f,$1(7#G;#\)357(7+,=&#'&6('#"7#'-6(1+61(7#,&,+,7"#*!�0#M#"7#'-6(1+61(7#'-67/"'#2'###
######67378)-##*!!0#2'#Q. eduardii#M#Q. potosina#'&#")-#-,6,)-k#5'(61(/72)#'A+"1,2)#####
######*`!0.#5'(61(/72)#&)##'A+"1,2)#*`F!0.#&)#5'(61(/72)#'A+"1,2).#*F`!0.#M#&)######
######5'(61(/72)#&)#'A+"1,2)#*F`F!0;##

#

J'2,7&6'#5(1'/7-#2'#(7>)&'-#2'#U'()-,3,",612#*V7(.#GHS^0.#-'#9,>)#1&7#

+)357(7+,=&#'&6('#"7#'-6(1+61(7#,&,+,7"#M#"7#'-6(1+61(7#'-67/"'#2'#67378)-#2'#Q.

eduardii#M#2'#Q. potosina#'&#"7-#+176()#+)&2,+,)&'-;#X)-#('-1"672)-#2'#'-67-#5(1'/7-#

31'-6(7&#@1'#"7-#'-6(1+61(7-#,&,+,7"'-#M#"7-#'-67/"'-#2'#"7-#2)-#'-5'+,'-#-)&#

-,$&,:,+76,U73'&6'#2,:'('&6'-#'&6('#-K.#67&6)#57(7#"7-#+)&2,+,)&'-#&)#5'(61(/727-#

+)3)#"7-#5'(61(/727-#*Q. potosina.#-,6,)#5'(61(/72)#+)&#'A+"1-,=&#epGG;CR.#`vC;CCGW#

-,6,)#5'(61(/72)#-,&#'A+"1-,=&#epGB;CG.#`vC;CCGW#-,6,)#&)#5'(61(/72)#+)&#'A+"1-,=&#

epGG;CB#5vC;CCGW#-,6,)#&)#5'(61(/72)#-,&#'A+"1-,=&#epGC;H.#`vC;CCGW#Q. eduardii.#

-,6,)#5'(61(/72)#+)&#'A+"1-,=&#epGB;EH;.#`vC;CCGW#-,6,)#5'(61(/72)#-,&#'A+"1,(#epGB;I.#

`vC;CCGW#-,6,)#5'(61(/72)#+)&#'A+"1-,=&#epGG;CH.#`vC;CCG.#-,6,)#&)#5'(61(/72)#-,&#

'A+"1-,=&#epGB;C^.#`vC;CCG;##

# \)&#('"7+,=&#7"#U7")(#('5()21+6,U)#*U0#"7#6'&2'&+,7#$'&'(7"#@1'#5('-'&67()&#"7-#

5)/"7+,)&'-#2'#Q. eduardii#M#Q. potosina#'-#1&#713'&6)#'&#'"#U7")(#('5()21+6,U)#+)&#
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'"#67378)#2'#")-#,&2,U,21)-;#X)-#U7")('-#('5()21+6,U)-#34-#7"6)-#+)(('-5)&2,'()&#7#"7#

+76'$)(K7#-,'6'#57(7#Q. eduardii#M#7#"7#-',-#57(7##Q. potosina#*f,$1(7#B0;##

#

#
f,$1(7#B;#T7")('-#('5()21+6,U)-#2'##Q. eduardii#M#Q. potosina#'&k#*70#5'(61(/72)##
####'A+"1,2)##*`!0.#*/0#5'(61(/72)#&)#'A+"1,2)#*`F!0.#*+0#&)#5'(61(/72)#'A+"1,2)##
####*F`!0.#*20#&)#5'(61(/72)#&)#'A+"1,2)#*F`F!0;#!"#U7")(#('5()21+6,U)#2'#+727##
####+76'$)(K7#-'#+7"+1"=#2'-51%-#2'#7Y1-67(#'"#U7")(#2'#"7#+76'$)(K7#G#7#G;C;#
#

!"#713'&6)#'&#'"#U7")(#('5()21+6,U)#+)&#"7#'272#97#-,2)#('5)(672)#57(7#)6(7-#

'-5'+,'-#2'#5"7&67-#@1'#5('-'&67&#+,+")-#2'#U,27#+)35"'Y)-#*u"U7('>Dc1M""7#M#

J7(6K&'>DO73)-.#GHHEW#X7(-)&.#GHHBW#c)&:,"#GHHS0;#]-,3,-3).#'"#U7")(#('5()21+6,U)#

2'#"7-#2)-#'-5'+,'-#'-#31M#-,3,"7(#'&6('#")-#-,6,)-;#!-6)-#('-1"672)-#-1$,'('&#@1'#"7#

5'(61(/7+,=&#&)#61U)#':'+6)#-)/('#'"#U7")(#('5()21+6,U)#2'#"7-#2)-#'-5'+,'-;##

!"#576(=&#2'#3)(67",272#'-#31M#-,3,"7(#'&#"7-#2)-#'-5'+,'-#2'#'&+,&)-;#X7#

3)(67",272#:1'#37M)(#'&#"7#+76'$)(K7#2'#-'3,""7#*34-#2'"#HC_0#M#5)-6'(,)(3'&6'#-'#

37&6,'&'#'&#1&#U7")(#-,3,"7(#57(7#"7-#+76'$)(K7-#-,$1,'&6'-#*7"('2'2)(#2'"#GC_.#

f,$1(7#I0;#

#

#
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#
f,$1(7#I;#`)(+'&67Y'#2'#3)(67",272#2'#Q. eduardii# M#Q. potosina# '&k# 5'(61(/727#
'A+"1,27#*`!0.#5'(61(/727#&)#'A+"1,27##*`F!0.#&)#5'(61(/727#'A+"1,27#*F`!0.#M#
&)#5'(61(/727#&)#'A+"1,27#*F`F!0;#
#

#Z'#)/-'(U=#@1'#"7#+71-7#34-#,35)(67&6'#2'#3)(67",272#-'#2'/,=#7#-'U'()-#

278)-#)+7-,)&72)-#7"#:")'37#5)(#,&2,U,21)-#2'"#$%&'()#Dendroctonus '&#"7-#57(+'"7-#

'-612,727-;#

X7-#376(,+'-#2'#'"7-6,+,272#-'#5('-'&67&#'&#")-#\172()#H#M#GC;#`7(7#"7-#2)-#

'-5'+,'-#M#57(7#+727#+)&2,+,=&.#"7#'"7-6,+,272#'&#"7#5'(37&'&+,7#'-#'"#57(43'6()#@1'#

34-#+)&6(,/1M'#7#"7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7".#M#'&#-'$1&2)#6%(3,&).#"7#

'"7-6,+,272#'&#'"#+('+,3,'&6)#*f,$1(7#^0.#)#@1'#+)(('-5)&2'#+)&#")#('5)(672)#'&#"7#

",6'(761(7#57(7#5"7&67-#2'#U,27#"7($7#*Z,"U'(6)P&#et al.#GHHI0;#

#
#

#
#
f,$1(7#^;#!"7-6,+,272#2'#")-#57(43'6()-#2'3)$(4:,+)-k#:'+1&272#*f0.#+")&7",272#
*\".#-)/('U,U'&+,7#*`0.#('6()+'-)#*O0.#M#+('+,3,'&6)#*e0#-)/('#"7#67-7#2'#
+('+,3,'&6)#5)/"7+,)&7"#2'#Q. eduardii#M#Q. potosina#'&k#-,6,)#5'(61(/72)#
'A+"1,2)#*`!0.#-,6,)#5'(61(/72)#&)#'A+"1,2)##*`F!0.#-,6,)#&)#5'(61(/72)#'A+"1,2)#
*F`!0.#M#-,6,)#&)#5'(61(/72)#&)#'A+"1,2)#*F`F!0;#

#
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#
#
#
######\172()#H;##J76(,>#2'#'"7-6,+,272#2'#Q. eduardii#'&k#70#-,6,)#5'(61(/72)#'A+"1,2).#/0#-,6,)#5'(61(/72)#&)#'A+"1,2).#+0#-,6,)#&)##
########################5'(61(/72)###'A+"1,2).#M#20#-,6,)#&)#5'(61(/72)#&)#'A+"1,2);#
)))))EX)

# G# B# I# ^# E# a# R#
G# C# C# C# C# C;CCE# C;CCCE# C;CC^#
B# C;CG# Y:`[\) Y:YYY]) C;CCCCE# C;CCCCE# C;CCCCCa# C;CCCCCS#
I# C# C;CG# C;Caa# C;CCCB# C# C# C#
^# C# C# C;CG# C;GBB# C;CCCE# C# C#
E# C# C# C# C;CG# C;GG# C# C#
a# C# C# C# C# C;CCE# C;C^E# C#
R# C# C# C# C# C# C;CC^# C;G^R#

###################qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7#+)&6,&17+,=&k##'&#
####################7BB#'"##SH;H_##+)(('-5)&2'#7#-)/('U,U'&+,7#3,'&6(7-#@1'#'"##GC;G_#('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"####
###################Ba;^R_#+)(('-5)&2'##7"##+('+,3,'&6)#+")&7".#3,'&6(7-#@1'#'"#RI;EI_#'-#('6()+'-);#
))))))))OX)

# G# B# I# ^# E# a# R#
G# C# C# C# C;CCI# C;CCa# C;CCG# C;CCE#
B# C;CGa# Y:`b\) Y:YYY`) C;CCCCa# C;CCCCB# C;CCCCCI# C;CCCCCB#
I# C# C;CGa# C;CHI# C;CCC^# C# C# C#
^# C# C# C;CGa# C;CHR# C;CCG# C;CCCCS# C#
E# C# C# C# C;CG^# C;CHa# C;CCC^# C#
a# C# C# C# C# C;CCR# C;C^H# C#
R# C# C# C# C# C# C;CCE# C;GCG#

#################qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
##+)&6,&17+,=&k##'&#7BB#'"##HB;;aG_####+)(('-5)&2'#7#"7#-)/('U,U'&+,7#3,'&6(7-#@1'#'"##R;IH_###

###################('5('-'&67#+('+,3,'&6)#+")&7".#'&###7IB.W#'"#G^;E_##'-##+('+,3,'&6)#+")&7".#M#'"##SE;E#_#'-#('6()+'-);#
))))))))=X)

# G# B# I# ^# E# a# R#
G# C# C# C# C# C;CCI# C;CCB# C;CCS#
B# C;CGB# Y:\`[) C;CCCa# C;CCCB# C;CCCCG# C;CCCCCR# C;CCCCCS#
I# C# C;CGI# C;GBI# C;CCC^# C# C# C#
^# C# C# C;CGI# C;GSB# C;CCCI# C# C#
E# C# C# C# C;CGB# C;CH# C# C#
a# C# C# C# C# C;CCH# C;G^E# C#
R# C# C# C# C# C# C;CCS# C;BII#

#qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7#+)&6,&17+,=&k#'&#7BB#'"###
###HC;SE_###+)(('-5)&2'#7#U7")('-#2'#-)/('U,U'&+,7.##3,'&6(7-#@1'#'"##H;GE_##('5('-'&67#+('+,3,'&6)#+")&7";#
BX)
# G# B# I# ^# E# a# R#

G# C# C# C# C# C# C;CCa# C;CCI#
B# C;CCH# Y:]Z) C;CCB# C;CCCE# C;CCCI# C;CCCCE# C;CCCCI#
I# C# C;CGB# C;GRB# C# C# C# C#
^# C# C# C;CG# C;GGI# C;CCB# C# C#
E# C# C# C# C;CGG# C;G^# C;CCCR# C#
a# C# C# C# C# C;CG# C;CRS# C#
R# C# C# C# C# C# C;CCI# C;CIR#

#q#X)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
###+)&6,&17+,=&k##'&#7BB#'"##HB;IS#_###+)(('-5)&2'#7#"7#-)/('U,U'&+,7##3,'&6(7-#@1'#'"##R;aB_###
###('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"#RS;H^_##'-##+('+,3,'&6)#+")&7".#M#'"###BG;Ca#_#'-#('6()+'-);#
#

#
#
#
#
#
#
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#
#
#
#
########################\172()#GC;##J76(,>#2'#'"7-6,+,272#2'#Q. potosina#'&k#70#-,6,)#5'(61(/72)#'A+"1,2).#/0#-,6,)#5'(61(/72)#
############################################&)#'A+"1,2).##+0#-,6,)#&)#5'(61(/72)###'A+"1,2).#M#20#-,6,)#&)#5'(61(/72)#&)#'A+"1,2);#
########################EX)

# G# B# I# ^# E# a#
G# C# C# C# C# C;CCCE# C;CGGB#
B# C;CGGRE# Y:]^Za) Y:YYY]) C;CCCG# C;CCCG# C;CCCC^#
I# C# C;CGBI# C;CRS# C;CCCa# C# C#
^# C# C# C;CGI# C;CRE# C;CCB# C#
E# C# C# C# C;CG^# C;GEG# C;CGa#
a# C# C# C# C# C;CGI# C;B^RB#

################qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
##################+)&6,&17+,=&k##'&#7BB#'"##HG;E^_####+)(('-5)&2'#7#"7#-)/('U,U'&+,7.##3,'&6(7-#@1'#'"##S;^a_###
##################('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"#GC;Ra_#+)(('-5)&2'##7"##+('+,3,'&6)#+")&7".#M#'"##

#################################SH;B^#_#'-#('6()+'-);#
)))))))))))))))))))))))OX)

# G# B# I# ^# E# a#
G# C# C# C# C# C;CC^# C;CCSR#
B# C;CGB^G# Y:a_`Z) Y:YYY[) C;CCCG# C;CCCG# C;CCCCI#
I# C# C;CGIB# C;GGG# C# C# C#
^# C# C# C;CGI# C;GII# C;CCG# C#
E# C# C# C# C;CG^# C;BCS# C;CCCR#
a# C# C# C# C# C;CCH# C;GSaB#

############################qX)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
##############+)&6,&17+,=&k##'&#7BB#'"##HB;;aG_####+)(('-5)&2'#7#"7#-)/('U,U'&+,7#3,'&6(7-#@1'#'"##R;IH_###

##############################('5('-'&67#+('+,3,'&6)#+")&7".#'&###7IB.W#'"#G^;E_##'-##+('+,3,'&6)#+")&7".#M#'"##SE;E#_#'-#('6()+'-);#
)))))))))))))))))))))=X)

# G# B# I# ^# E# a#
G# C# C# C# C# C;CCI# C;CCS^#
B# C;CGGEG# Y:\_a^) C;CCCI# C;CCCB# C;CCCG# C;CCCCCR#
I# C# C;CGBB# C;CHE# C;CCCS# C# C#
^# C# C# C;CGI# C;GRa# C;CCCH# C#
E# C# C# C# C;CGB# C;BSE# C#
a# C# C# C# C# C;CCS# C;GHG#

##########q#X)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
############+)&6,&17+,=&k##'&#7BB#'"##HI;;I#_####+)(('-5)&2'#7#"7#-)/('U,U'&+,7##3,'&6(7-#@1'#'"##G^;E_###
############('5('-'&67#+('+,3,'&6)#+")&7";#

)))))))))))))))))))))BX)
# G# B# I# ^# E# a#
G# C# C# C# C# C;CCa# C;CCSR#
B# C;CG^IR# Y:ab\[) Y:YYa) C;CCCI# C;CCCB# C;CCCCE#
I# C# C;CGaE# C;GEE# C;CCCR# C# C#
^# C# C# C;CGa# C;GBG# C;CCG# C#
E# C# C# C# C;CGa# C;BG^# C#
a# C# C# C# C# C;CCH# C;G^HR#

##########q#X)-#+)':,+,'&6'-#'&#&'$(,67-#+)(('-5)&2'&#7##U7")('-#+)3/,&72)-##")-#+17"'-#-'#2'-+(,/'&#7##
############+)&6,&17+,=&k##'&#7BB#'"##HB;IS#_###+)(('-5)&2'#7#"7#-)/('U,U'&+,7##3,'&6(7-#@1'#'"##R;aB_###
############('5('-'&67#+('+,3,'&6)#+")&7".#'&#'"##7IB.W#'"#RS;H^_##'-##+('+,3,'&6)#+")&7".#M#'"###BG;Ca#_#'-#('6()+'-);#

#
#
#
)
) #

#
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\)&#('-5'+6)#7#"7#'"7-6,+,272#2'"#+('+,3,'&6)#+")&7"#M#"7#('5()21++,=&#-'A17"#

73/)-#U7")('-#:1'()&#31M#5'@1'8)-#")-#+17"'-#'-64&#5)(#2'/7Y)#2'#C;G#'&#"7-#2)-#

'-5'+,'-;#Z,"U'(6)P&#et al.,#*GHHI0#('5)(67&#@1'#"7#'"7-6,+,272#2'#w#7#+73/,)-#'&#"7#

('5()21++,=&#-'A17"#'&#4(/)"'-#M#7(/1-6)-#'-#2'#'&6('#C;C#M#C;CSEI.#3,'&6(7-#@1'#'"#

+('+,3,'&6)#+")&7"#'-#2'#C;C#7#C;G^;#!&#Q. eduardii#'&+)&6(73)-#U7")('-#2'#

'"7-6,+,272#'&#"7#('5()21++,=&#-'A17"#'&6('#C;CCH#t#C;CGG.#M#'&##Q. potosina#'&6('#

C;CC#M#C;CCH.#3,'&6(7-#@1'#"7-#'"7-6,+,272'-#'&#'"#+('+,3,'&6)#+")&7"#:1'()&#2'#'&6('#

C;CGI#M#C;C^ER#57(7#Q. eduardii#M#2'#'&6('#C;CGI#M#C;CI#57(7#Q. potosina.#

X7#+76'$)(K7#@1'#34-#+)&6(,/1M'#7#"7#67-7#2'#+('+,3,'&6)#5)/"7+,)&7"#'&#"7-#

2)-#'-5'+,'-#'-#"7#+76'$)(K7#2)-#2'#5"4&61"7-#Mj)#('/()6'-#*f,$1(7#E0;#]"#5()U)+7(#1&7#

7"6'(7+,=&#'&#"7#+76'$)(K7#2)-#'&#+17"@1,'(7#2'#"7-#2)-#'-5'+,'-#-'#6'&2(K7#1&#':'+6)#

-,$&,:,+76,U)#-)/('#"7#'&#67-7#2'#+('+,3,'&6)#5)/"7+,)&7";##

#

#

#
f,$1(7#E;#�35)(67&+,7#('"76,U7#2'#")-#57(43'6()-#2'3)$(4:,+)-#'&#+727#+76'$)(K7#
2'#67378)#'&#Q. eduardii#M#Q. potosina#'&k#5'(61(/72)#'A+"1,2)#*`!0.#
5'(61(/72)#&)#'A+"1,2)#*`F!0.#&)#5'(61(/72)#'A+"1,2)#*F`!0.#M#&)#5'(61(/72)#
&)#'A+"1,2)#*F`F!0;#

#

# ##

)
/4=HJ45BE=?H54<)@E>E)CE))=H5<4>QE=?A5)3)JE54cH)
#

Z7/,'&2)#@1'#'"#1-)#")+7"#2'#Q. eduardii#M#Q. potosina#+)&-,-6'#'&#"7#

'A6(7++,=&#2'#"'87#2'#")-#,&2,U,21)-#721"6)-#'-6,373)-#1&#K&2,+'#2'#+)-'+97#*d0#
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57(7#+727#+)&2,+,=&.#")-#+17"'-#-'#31'-6(7&#'&#'"#\172()#GG##c7Y)#"7#-15)-,+,=&#2'#

@1'#1&7#+)-'+97#37&6,'&'#'"#3,-3)#U7")(#@1'#'"#2'#"7#67-7#2'#+('+,3,'&6)#

5)/"7+,)&7"#5('2,+97#5)(#'"#3)2'")#376(,+,7".#")-#5)(+'&67Y'-#2'#+)-'+97#@1'#-'#

2'/'&#75",+7(#57(7#37&6'&'(#7#"7-#5)/"7+,)&'-#2'#"7-#2)-#'-5'+,'-##'&#'@1,",/(,)#-)&#

")-#@1'#-'#31'-6(7&#'&#'"#\172()#GG;##

#
#
\172()#GG;#�&2,+'##2'#+)-'+97#*d0#2'#Q. eduardii#M#Q. potosina#'&k##
###################-,6,)#5'(61(/72)#'A+"1,2)#*`!0.#-,6,)#5'(61(/72)#&)#'A+"1,2)####
###################*`F!0.#-,6,)#&)#5'(61(/72)#'A+"1,2)*F`!0.#M#-,6,)#&)##
###################5'(61(/72)#&)#'A+"1,2)#*F`F!0;#

#
!-5'+,'# `!# `F!# F`!# F`F!#

Q. eduardii G;R_# I;CH_# B;BG_ B;EI_#
Q. potosina G;I^_# C;aI_# B;BI_ ^;I_#

#
#
#
#

X7-#5)/"7+,)&'-#2'#Q. potosina#5)2(K7&#-)5)(67(#'A6(7++,)&'-#2'#'&6('#C;aI_#

M#^;I_.#3,'&6(7-#@1'#57(7#Q. eduardii#")-#5)(+'&67Y'-#U7(K7&#'&6('#G;R_#7#I;CH_#

2'5'&2,'&2)#2'#"7-#+)&2,+,)&'-#2'#+727#1&)#2'#")-#-,6,)-;#`)(#'&+,37#2'#'-6)-#

U7")('-.#"7#'A6(7++,=&#2'#4(/)"'-#)+7-,)&7(K7#1&7#2,-3,&1+,=&#'&#"7#67-7#2'#

+('+,3,'&6)#5)/"7+,)&7"#2'#'-67-#'-5'+,'-#M#5)(#")#67&6).#"7-#5)&2(K7#'&#1&#(,'-$)#

-'U'();#

]-,3,-3).#-,#5'&-4(73)-#'&#"7#5()57$7+,=&#2'#'-67-#'-5'+,'-.#67&6)#'&#

+)&2,+,)&'-#&761(7"'-#*in situ0.#+)3)#2'#U,U'()#*ex situ0.#'"#'-672,)#@1'#5('-'&6=#1&7#

3'&)(#'"7-6,+,272#'&#"7-#2)-#'-5'+,'-#:1'#'"#2'#-'3,""7;#!-6)#-1$,'('#@1'#-'#5)2(K7#

97+'(#1&#3'Y)(#75()U'+973,'&6)#2'#'-67#:7-'.#57(7#")#+17"#-1$'(,3)-#+)"'+67-#2'#

-'3,""7-#+17&2)#%-67-#-'#'&+1'&6('&#2,-5)&,/"'-.#$'(3,&7("7-#'&#U,U'()-#M#

5)-6'(,)(3'&6'#,&6()21+,(#"7-#5"4&61"7-#'&#'"#+735);##

#

'5DC?<?<)K45RF?=H))
)

!"#7&4",-,-#$'&%6,+)#-'#""'U=#7#+7/)#16,",>7&2)#+,&+)#)",$)&1+"%)6,2)-#5)(#

'-5'+,'#2'#")-#-,'6'#5('U,73'&6'#-'"'++,)&72)-#'&#'"#31'-6(')#5,")6)#*\172()#^0;#
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!-6)-#)",$)&1+"%)6,2)-#5()21Y'()&#'&#6)67"#IS#/7&27-#5)",3=(:,+)-#57(7#Q. eduardii#M#

Ba#57(7#Q. potosina#+"7(73'&6'#2'6'+67/"'-#M#('5()21+,/"'-;#X7#+7&6,272#2'#/7&27-#

'&+)&6(727-#('-1"6=#-,3,"7(#7#")#('5)(672)-#57(7#)6(7-#'-5'+,'-#2'#"7#:73,",7#

f7$7+'7';#X'#\)(('#et al;.#*GHHR0#('5)(67&#IG#/7&27-#5)",3=(:,+7-#57(7#Q. petraea##M#

d17&$#et al.#*GHHS0#'&+)&6(7()&#BB#/7&27-#5)",3=(:,+7-#57(7#Castanea dentata;#

X)-#&,U'"'-#2'#U7(,7+,=&#$'&%6,+7#@1'#-'#+7"+1"7()&#+)&#")-#'-672K-6,+)#2'#"7#

9'6'()+,$)-,-#'-5'(727#*d'0#M#'"#5)(+'&67Y'#2'#")+,#5)",3=(:,+)-#*`0.#7-K#+)3)#'"#

5()3'2,)#57(7#+727#'-5'+,'#-'#31'-6(7&#'&#'"#*\172()#GB0;##

#

######\172()#GB;#d'6'()+,$)-,-#*d'0#M#5)(+'&67Y'#2'#")+,#5)",3=(:,+)-#*`0#5)(#5)/"7+,=&#
#########################M#5)(#'-5'+,'#'&+)&6(727-#'&##Q. eduardii#M#Q. potosina;#
#

!-5'+,'# `)/"7+,=&# F# d'#*�#!;#Z;0# *_0#2'#")+,#
5)",3=(:,+)-#

Q. eduardii X7#7(787# #BI# C;IIBI#*�#C;G^aa0# HB;GC#
Q. eduardii b+)6'# #BH# C;IBRa#*�#C;GEER0# H^;RI#
Q. eduardii \)&$)Y7# #BH# C;IBIB#*�#C;GIEI0# HR;Ia#
Q. eduardii Z,&7,# #IB# C;I^C^#*�#C;GIRE0# HR;Ia#
Q. eduardii d>HJ4B?H) ))a_) Y:]a_^)We)Y:YY_\X)) Z[:]_[)We)a:\_X)
Q. potosina X7#7(787# ##B^# C;^GIG#*�#C;CHB0# GCC;CC#
Q. potosina \)&$)Y7# ##IC# C;I^^^#*�#C;GCB0# GCC;CC#
Q. potosina Z,&7,# ##IC# C;ICCE#*�#C;GEH0## HB;IG#
Q. potosina d>HJ4B?H) ))a_) Y:][]Y)We)Y:Y[bX))) Zb:``)We)`:``X)
#

X7#5)/"7+,=&#2'#Q. eduardii#@1'#5('-'&6=#'"#U7")(#34-#7"6)#2'#9'6'()+,$)-,-#

+)(('-5)&2,=#7"#Z,&7,#*d'#p#C;I^C^0.#3,'&6(7-#@1'#57(7#Q. potosina#'"#U7")(#34-#7"6)#

")#'&+)&6(73)-#'&#"7#5)/"7+,=&#2'#"7#](787#*d'#p#C;^GIG0;#X)-#U7")('-#37-#7"6)-#2'#

")+,#5)",3=(:,+)-#")-#'&+)&6(73)-#'&#"7-#5)/"7+,)&'-#2'#"7#\)&$)Y7#M#2'"#Z,&7,#*`#p#

HR;Ia0#57(7#Q. eduardii#M#'&#"7-#5)/"7+,)&'-#2'#X7#](787#*#`#p#GCC_0#M#2'#X7#

\)&$)Y7#*`#p#GCC_0#57(7#Q. potosina;#]"#16,",>7(#'"#K&2,+'#2'#U7(,7+,=&#$'&%6,+7#*`0##

16,",>7&2)#"7#6%+&,+7#2'#")-#O]`[i-#+)3)#37(+72)('-#3)"'+1"7('-.#-'#6,'&2'#7#

-)/(''-6,37(#'-6'#K&2,+'.#5)(#")#@1'#")-#('-1"672)-#2'/'&#,&6'(5('67(-'#+)&#+1,272)#

*n,"",73-#et al.#GHHC0;##

X)-#U7")('-#2'#U7(,7/,",272#$'&%6,+7#@1'#-'#'&+)&6(7()&#'&#"7-#5)/"7+,)&'-#2'#

Q. eduardii#M#Q. potosina#('-1"67()&.#'&#"7#37M)(K7#2'#")-#+7-)-.#-)&#",$'(73'&6'#

37M)('-#@1'#")-#('5)(672)#'&#"7#",6'(761(7#*\172()#GI0;#
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#

\172()#GI;#\172()#+)357(76,U)#2'#9'6'()+,$)-,-#M#5)(+'&67Y'#2'#")+,#5)",3=(:,+)-##
####################('5)(672)-#57(7#5"7&67-#+)&#37(+72)('-#3)"'+1"7('-#*,-)'&>,37-#M##
####################O]`[i-0;#
#

!-5'+,'# d-# _#`# J7(+72)(# O':'('&+,7#
Q. petraea C;BII# D# O]`[i-# X'#\)(('#et al.#GHHR#
Castanea dentata C;GaR# EH;R# O]`[i-# d)&$P'&#et al.#GHHS#
\)&K:'(7-### C;GR# EB;C# �-)'&>,37- X'2,$.#GHHa#
Wyethia reticulata C;BS# GCC# O]`[i-# ]M('-#M#OM7&.#GHHR#
Q. rubra C;GGE# D# �-)'&>,37- J7&)-#M#f7,(/()69'(-.#GHSR#
Q. vetulina C;GCB# D# �-)'&>,37- J7&)-#M#f7,(/()69'(-.#GHSR#
Q. chrysolepis C;^^I# SS;Ea# �-)'&>,37- J)&67"U)#et al.#GHHS#
Q. margaretta C;BGa# RI# �-)'&>,37- c'($#M#d73(,+Q.#GHH^#
Q. laevis C;GaH# a^# �>)'&>,37- c'($#M#d73(,+Q.#GHH^#
Q. robur C;BHE# DDD# �>)'&>,37- Z6(',::#et al.#GHHS#
Q. eduardii C;IBS# HE;ISE# O]`[i-# !-6'#'-612,)#
Q. potosina C;IEI# HR;^^# O]`[i-# !-6'#'-612,)#

#

#

#d73(,+Q#et al.#*GHHB0.#'&#1&7#('U,-,=&##/,/",)$(7:K+7.#'&+)&6(7()&#@1'#")-#

U7")('-#5()3'2,)#2'#U7(,7+,=&#$'&%6,+7#'&#5"7&67-.#16,",>7&2)#")-#K&2,+'-#2'#

9'6'()+,$)-,-#'-5'(727#M#5)(+'&67Y'#2'#")+,#5)",3=(:,+)-.#:1'#2'#d'#p#C;GE#M##P#p#

^a;^_.#('-5'+6,U73'&6';#X)-#U7")('-#'&+)&6(72)-##'&#Q. eduardii#M#Q. potosina#-)&#

34-#2'"#2)/"'#2'#'-6)-#U7")('-;#

!&#")#@1'#('-5'+67#7#"7#2,:'('&+,7+,=&#$'&%6,+7#*�0#'&6('#5)/"7+,)&'-.#")-#

U7")('-#+7"+1"72)-#57(7#+727#1&)#2'#")-#")+,.#-1-#('-5'+6,U)-#U7")('-#2'#F3#M#'"##

5()3'2,)#2'#+727#1&)#2'#'-6)-#2)-#K&2,+'-#+)&#-1#'(()(#'-64&27(#-'#31'-6(7&#'&#'"#

*\172()#GI0;#X7##2,:'('&+,7+,=&#$'&%6,+7#2'#Q. eduardii#('-1"6=#-'(#2'#*�p#C;G^H^0.#

3,'&6(7-#@1'#"7#2'#Q. potosina#:1'#EC_#3'&)(#@1'#"7#2'#Q. eduardii#*�#p#C;CRS0;#

]3/7-#'-5'+,'-#5('-'&67&#U7")('-#-'3'Y7&6'-#7#")-#'&+)&6(72)-#'&#'-5'+,'-#2'"#

$%&'()#Quercus,#C;CB^#t#C;GRG#*J7&)-#M#f7,(/()69'(-#GHSRW#c'($#M#d73(,+QW#GHH^W#

X'#\)(('#et a";GHHRW#J)&67"U)#et al.#GHHSW#Z6(',::#et al.#GHHH0.#'&#'-5'+,'-#7(/=('7-#

2'#U,27#"7($7.#C;CRa.#'&#'-5'+,'-#5)",&,>727-#5)(#U,'&6)#C;CHH#M#'&#'-5'+,'-#2'#

'-672,)-#-1+'-,)&7"'-#67(2K)-.#C;GCG#*d73(,+Q#M#e)26.#GHSH0;#X)-#U7")('-#2'#�#

'&+)&6(72)-#57(7#Q. eduardii#M#Q.#potosina#-1$,'('&#@1'#'A,-6'#1&#+)&-,2'(7/"'#:"1Y)#

$%&,+)#'&6('#-1-#5)/"7+,)&'-.#1&7#-'"'++,=&#9)3)$'&',>72)(7.#Mj)#@1'#"7#2,-67&+,7#
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$')$(4:,+7#2'#"7-#5)/"7+,)&'-#&)#97#-,2)#-1:,+,'&6'#57(7#+('7(#1&7#2,:'('&+,7+,=&##

$'&%6,+7#'&6('#"7-#5)/"7+,)&'-#*d7(6"#M#\"7(Q.#GHSH0;#
#

\172()#G^;#T7")('-#2'#�#M#F3#57(7#+727#")+1-#57(7#6)27-#"7-#
5)/"7+,)&'-###2'#Q. eduardii#M#Q. potosina;#

# Q. eduardii # Q. potosina#
X)+1-# �# F3# �# F3#

G# C;CBES# ##E;IC# C;CaG# ##G;RG#
B# ###########C;GBa# ##C;HR^# ##C;CGEE# ##R;CE#
I# ###########C;GaS# ##C;aHE# C;CCa# GS;^#
^# #C;BBaI# ##C;^SCG #C;CSHE# ##G;GI#
E# C;CIHI# ##I;^II# DC;CGIE# #DS;I^G#
a# C;CGEG# ##H;Ga# #C;CGEG# ##R;B^#
R# C;CH^I# ##G;I^SH #C;CRRS# ##G;IG#
S# C;GEGE# ##C;RSaa #C;GSIG# ##C;^HE#
H# C;CGBR# GC;HG# #C;BEBH# ##C;IBS#
GC# C;GaaS# ##C;RCGE ###C;CREaC# #G;IESa#
GG# C;CaRG# ##C;HEBa ##C;B^IE# ##C;I^E#
GB# C;BCHI# ##C;EI# C;GBR# #C;RaIR#
GI# C;G^SC# ##C;SCSE ##C;CBaG# ##^;G^#
G^# C;^BBR# ##C;GHGS ###C;CGIS# #R;H^C^#
GE# C;CGII# GC;^G# ##DC;CGRG# a;aCSS#
Ga# C;G^BI# ##C;S^aE ###C;CBCI# ##E;Ia#
GR# C;BGGS# ##C;EBB# ###C;CCCR# GES;EG#
GS# ###########C;BS# ##C;IaG# ###C;GRSE# ##C;EGG#
GH# C;BBaI# ##C;^S# ###C;GE^G# ##;aCHH#
BC# C;GCEB# ##G;GH^# ###C;CR^E# ##G;ISC#
BG# C;CRRB# ##G;aRS# ###C;CICS# ##I;^H#
BB# C;CCHS# G^;GHGG ###C;Caa^# #G;EaBB#
BI# C;CHaB# ##G;IGHE ###C;CS^S# ##G;GHH#
B^# C;CaS^# ##G;HG# ###C;CaIS# ##G;aIC#
BE# C;CE^H# ##B;^GRS ##DC;CCBG# DEI;CB#
Ba# C;GB^R# ##C;HSES C;Ba# ##C;IGa#
BR# C;BHSG# ##C;II# # #
BS# C;CEC^# ##B;a^a# # #
BH# C;CSGR# ##G;ERS# # #
IC# C;GEH^# ##C;R^Ca # #
IG# C;IGBa# ##C;ICSS # #
IB# C;GH^a# ##C;ESGB # #
II# C;CS^G# ##G;EBHE # #
I^# C;CCGS# RR;SS# # #
IE# C;IGSE# ##C;ICC# # #
Ia# C;IEE# ##C;BEE# # #
IR# C;C^GI# ##I;Ba# # #
IS# C;CCHI# G^;Ha# # #

d>HJ4B?H) Y:\`Z`)e)Y:YaZa) ))`:^_) Y:Yb_beY:Y\[_) \:]YYb)
&5F4>QECH)) Y:\\Y[)f)Y:\_Z\) ) Y:Y`Z[)g)Y:\\Y` )

#
#
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#

!-#/,'&#-7/,2)#@1'#'"#:"1Y)#$%&,+)#'-#1&7#:1'(>7#@1'#6,'&'#1&7#$(7&#,&:"1'&+,7#

'&#"7#'-6(1+61(7#$'&%6,+7#5)/"7+,)&7".#M7#@1'#2'6'(3,&7#'"#$(72)#'&#@1'#1&7#

5)/"7+,=&#")+7"#'-#1&7#1&,272#'U)"16,U7#,&2'5'&2,'&6'#*d7(6#M#\"7(Q.#GHSH0;#n(,$96#

*GHEG0#-1$,'('#@1'#+17&2)#'"#U7")(#2'#F3#'-#37M)(#7#G.#'"#:"1Y)#$%&,+)#'-#,35)(67&6'##

5)(#")#@1'#2'/'#'-5'(7(-'#5)+7#2,:'('&+,7+,=&#$'&%6,+7#'&6('#5)/"7+,)&'-;#Z,#'"#F3#

'-#3'&)(#7#G.#-'#'-5'(7(K7#@1'#+727#5)/"7+,=&#'U)"1+,)&'#,&2'5'&2,'&6'3'&6';#Z'#

)/61U)#1&7#F3#5()3'2,)#2'#G;I##57(7#Q. potosina#M#2'#^;a#57(7#Q. eduardii.#")#@1'#

,&2,+7#@1'#'A,-6'#:"1Y)#$%&,+)#'&6('#"7-#5)/"7+,)&'-#2'#+727#'-5'+,';##

!-#5()/7/"'#@1'#'A,-67&#2)-#:7+6)('-#('-5)&-7/"'#2'"#:"1Y)#$%&,+)k#'"#U,'&6)#

*('-5)&-7/"'#2'#"7#2,-5'(-,=&#2'"#5)"'&0#5('-'&6'#1&7#735",7#4('7#2'#7++,=&#M.#"7-#

7U'-#2,-5'(-)(7-#2'#-'3,""7-##@1'#5)(#"7##+'(+7&K7##2'#"7-#5)/"7+,)&'-#&)#-'#"'-#

2,:,+1"6'#7++'2'(#7#'""7-;##

!"#9'+9)#@1'#"7#5(1'/7#2'#J7&6'"#&)#('-1"67(7#-,$&,:,+76,U7#&,#57(7#Q. eduardii##

*Z#p#IH;R.#p#p#C;RE.#r#p#C;BEIB0.#&,#57(7#Q. potosina#*Z#p#G;S^.#p#p#C;aC.#r#p#C;^Ra0.#

31'-6(7#@1'#'A,-6'#1&7#('"7+,=&#2,('+67#'&6('#"7-#2,-67&+,7-#$'&%6,+7-#M#"7-#2,-67&+,7-#

$')$(4:,+7-;#!-6)-#('-1"672)-#,&2,+7&#@1'#&)#'A,-6'#1&#576(=&#2'#7,-"73,'&6)#5)(#

2,-67&+,7#'&#"7-#2)-#'-5'+,'-.##5)(#")#@1'#"7-##2,-67&+,7-#$')$(4:,+7-#'&6('#

5)/"7+,)&'-#&)#('5('-'&67&#1&7#/7(('(7#@1'#5'(3,67#1&7#2,:'('&+,7+,=&##$'&%6,+7#

'&6('#"7-#5)/"7+,)&'-#*n(,$96.#GHES0;##

X7-#('"7+,)&'-#$'&%6,+7-#*-'3'Y7&>7-#)#2,:'('&+,7-#'&6('#5)/"7+,)&'-0#2'#Q;#

eduardii#M#Q. potosina#-'#31'-6(7&#'&#'"#-,$1,'&6'#:'&)$(737.#7-K#+)3)#'"#&?3'()#

2'#('5",+7-##@1'#-1-6'&67&#+727#&)2)#*f,$-;#a#M#R0;#

#

#
f,$1(7#a;#f'&)$(737#*<`eJ]0#2'#"7-#5)/"7+,)&'-#2'#Q. eduardii#;#
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#

#

#
f,$1(7#R;#f'&)$(737#*<`eJ]0#2'#"7-#5)/"7+,)&'-#2'#Q. potosina. 

'5DC?<?<)B4)CE)4<F>G=FG>E)=CH5EC)
)
Z)")#:1'#5)-,/"'#2'6'(3,&7(#"7#'-6(1+61(7#+")&7"#2'#Q. eduardii.#2'/,2)#7#@1'#'&#

Q. potosina#'&+)&6(73)-#31+9)-#7"'")-#('+'-,U)-;#!-6)#97#,35'2,2)#@1'#-'#

U,-17",>7(7&#")-#5()21+6)-#2'#735",:,+7+,=&#2'"#][F#'&#34-#2'"#RC_#2'#")-#H^#

,&2,U,21)-#7&7",>72)-.#M7#@1'#57(7#2'6'(3,&7(#"7#'-6(1+61(7#+")&7"#2'#1&7#5)/"7+,=&#

'-#&'+'-7(,)#@1'#'A,-67&#5()21+6)-#2'#735",:,+7+,=&#'&#1&#SC#7#HC_#2'#")-#

)",$)&1+"%)6,2)-#16,",>72)-#'&#")-#,&2,U,21)-#-'"'++,)&72)-;##

Z'#2'6'+67()&#Ea#$'&)6,5)-#?&,+)-#'&#Q. eduardii#2'#"7#5)/"7+,=&#2'"#Z,&7,#

16,",>7&2)#+176()#)",$)&1+"'=6,2)-#*+)&#'A+'5+,=&#2'#b`]DI0#2'#")-#+,&+)-#

-'"'++,)&72)-;#Z'#'&+)&6(7()&#H#$'&'6-.#")-#+17"'-#-'#'A6,'&2'&#75()A,37273'&6'#

'&6('#S#M#GC#3'6()-;#X)-#'-6,372)('-#2'#2,U'(-,272#$'&)6K5,+7.#3'2,27#+)3)#D#:1'#

2'#C;HSB.#3,'&6(7-#@1'#'"#K&2,+'#ejF#('-1"6=#2'#C;aRE;#!"#5(,3'(#U7")(#&)-#,&2,+7#@1'#

&,&$?&#$'&)6,5)#2)3,&7#'&#'"#4('7#31'-6('727#M#@1'#6)2)-#")-#$'&)6,5)-#-)&#

2,:'('&6'-;#!"#-'$1&2)#'-6,372)(#ejF#&)-#-1$,'('#@1'#'"#aR;E_#2'#"7#5)/"7+,=&#-'#

5)2(K7#97/'(#)(,$,&72)#5)(#"7#UK7#-'A17".#'&#+)&6(7#2'"#IB;E_#('+"1672)-#

U'$'676,U73'&6';#!-6'#('-1"672)#-1$,'('#@1'#"7#('+)3/,&7+,=&#-'A17"#'-#1&#'U'&6)#

:('+1'&6'#'&#Q. eduardii;##

]"#+)357(7(#")-#U7")('-#2'#2,U'(-,272#$'&)6K5,+7#*[0#M#"7#67-7#2'#
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2'-+1/(,3,'&6)#$'&)6K5,+7#*ejF0#+)&#)6(7-#'-5'+,'-#2'"#$%&'()#Quercus,#")-#U7")('-#

2'#[#-'#7-'3'Y7&#7#")-#('5)(672)-#5)(#c'($#et al;#GHH^##57(7#Q. margaretta##*[#p#

C;HS0#M#57(7#Q. laevis#*[#p#C;HH0;#Z,&#'3/7($).#'"#K&2,+'#2'#2'-+1/(,3,'&6)#

$'&)6K5,+)#:1'#2'#ejFpC;BI#M#C;IE.#('-5'+6,U73'&6'.#")-#+17"'-#-)&#('"76,U73'&6'#

,&:'(,)('-#7"#'&+)&6(72)#'&#'-6'#'-612,);#

#

/4=HJ45BE=?H54<)@E>E)CE)=H5<4>QE=?A5)3)JE54cH)
)
X7#,&:)(37+,=&#@1'#-'#)/61U)#'&#'-6'#6(7/7Y)#-1$,'('#@1'#"7-#5)/"7+,)&'-#2'#

Q.#eduardii#M#Q. potosina#'&#"7#>)&7#&761(7"#5()6'$,27#2'#Z,'((7#f(K7.#]$-;.#&)#-'#

'&+1'&6(7&#&,#$'&%6,+7#&,#2'3)$(4:,+73'&6'#73'&7>727-;#X)-#U7")('-#2'#

U7(,7/,",272#$'&%6,+7#'&+)&6(72)-#'&#"7-#5)/"7+,)&'-#2'#Q. eduardii#M#Q. potosina#

-)&#('"76,U73'&6'#7"6)-#+)357(72)-#+)&#")-#'&+)&6(72)-#'&#)6(7-#'-5'+,'-#2'#

'&+,&)-;#]2'34-#'"#:"1Y)#$%&,+)#@1'#97M#'&6('#"7-#5)/"7+,)&'-#2'#Q. eduardii#M#"7-#2'#

Q. potosina#'-#+)&-,2'(7/"'.#")#@1'#,&2,+7#@1'#'-67-#5)/"7+,)&'-#-)&#/4-,+73'&6'##

1&7#-)"7#5)/"7+,=&;##

['/,2)#7#"7#7"67#U7(,7+,=&#$'&%6,+7#5('-'&6'#'&#"7-#2)-#'-5'+,'-#2'#'&+,&)-.#

+)&#1&#/1'&#31'-6(')#2'#-'3,""7-#+)"'+6727-#'&#,&2,U,21)-#-7"127/"'-.#-'#6'&2(K7#

1&7#/1'&7#('5('-'&67+,=&#2'#")-#$'&)37-#2'#Q.#eduardii#M#Q. potosina. !&#:161()-#

5()M'+6)-#2'#+)&-'(U7+,=&#M#37&'Y)#1&#51&6)#,35)(67&6'#7#+)&-,2'(7(#-'(K7#+)&67(#

+)&#1&#/7&+)#2'#-'3,""7-#@1'#-'#5)2(K7&#2'-6,&7(#7#U,U'()-.#+)&#'"#:,&#2'#)/6'&'(#

5"4&61"7-#@1'.#'&#'"#:161().#-'#16,",>7(7&#57(7#5()$(737-#2'#(':)('-67+,=&;#

#

#

#
$&9!/'98/')"&9'2')

u"U7('>Dc1M""7.#M#!;#O;#Z"76Q,&.#J;#GHHG;#f,&2,&$#\)&:,2'&+'#X,3,6-#)&#`)51"76,)&##
#######e()P69##O76'-;#Trends in ecology and evolution.#^.#BBGDBB^;#
#
u"U7('>Dc1M""7.#M#J7(6K&'>#O73)-.#J;#GHHE;#!+)")$K7#2'#5)/"7+,)&'-#2'#5"7&67-#'&#
#######1&7#-'"U7#9?3'27#2'#J%A,+);#Boletín de la Sociedad Botánica de México.#[^.##
######GBGD#GEI;#
#
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u"U7('>Dc1M""7.#M#b"3-6'2.#�;#GHHE;#Z1-67,&7/"'#d7(U'-6,&$#):#h()5,+7"#h(''-k##
######['3)$(759M#7&2#J76(,A#J)2'"-#):#6P)#`7"3#Z5'+,'-#,&#J'A,+);#Ecological
       Applications.#[.#^S^DECC;#
)
]M('-.#[;#O;#M#OM7&.#f;#�;#GHHR;#h9'#+")&7"#7&2#5)51"76,)&#-6(1+61('#):#7#(7('##
#######'&2'3,+#5"7&6;#Wyethia reticulata#*]-6'(7+'7'0k#7"")>M3'#7&2#O]`[#7&7"M-,-;#
#######Molecular Ecology.#`.#^^GD^^R;#
#
c76,-67.#n;#c;#`"766.#n;#�;#M#J7++9,7U'"",.#O;#!;#GHHS;#['3)$(759M#):#7#Z972'D#
#####h)"'(7&6#h(''#*Fagus grandifolia0#�&#7#d1((,+7&'D[,-61(/'2#f)('-6;#Ecology.#\.#
######ISDEI;#
#
c'&$6--)&.#o;#GHHI;#Fumana procumbens#)&#b"7&2D5)51"76,)&#2M&73,+-#):#7##
######[,-Y1&+6#-5'+,'-#76#69'#&)(69'(&#",3,6#):#,6-#(7&$';#Journal of Ecology.#_\.#R^EDRES;#
#####)
c'($.#!;#M##d73(,+Q.#�;GHHI;#O'$,)&7"#$'&'6,+#U7(,76,)&#,&#h1(Q'M#b7Q.##
########Quercus laevis;\7&72,7&#Journal of  Forest. Research.#a].GBRCDGBR^;#
)
DDDDDDDDDDDDDDDDDDDDDDDDDDD;GHH^;#Z576,7"#7&2#$'&'6,+#-6(1+61('#):#6P)#Z7&29,""-##
########)7Q-k#Quercus   laevis#7&2#Q. margaretta;#Americam Journal of  Botany.#_\()RD#
#######G^;#
)
c'(&7".#O;#GHHS;#['3)$(759M#):#69'#U'$'67/"'#,U)(M#57"3#Phytelephas
     seemannii#,&#\)")3/,7.#7&2#69'#,357+6#):#-''2#97(U'-6,&$;#Journal##
#####of Applied Ecology.#][.##a^DR^;##
#
c)&:,".#J;#\;#GHHS;#[,&43,+7#5)/"7+,)&7"#M#('$'&'(7+,=&#2'#Quercus##
#####rugosa#,35",+7+,)&'-#57(7#"7#('-671(7+,=&#2'#/)-@1'-#2'#'&+,&)-;#h'-,-#2'##
#####[)+6)(72);#f7+1"672#2'#\,'&+,7-;#<F]J;#J%A,+);##
#
c)(+9'6.#J;#.#[7U,-.#f;n;.#J,+97'"-'&;.#�;#M#bM"'(.#[;#GHSH;#�&6'(7+6,)&-#):#:7+6)(#
####7::'+6,&$#-''2",&$#O'+(1,3'&6#):#/"1'#)7Q#Quercus douglasii##,&#\7",:)((&,7;##
####!+)")$M.#bYk#ISHD^C^;#
#
\7-P'"".#d;#GHSH;#J76(,A#5)51"76,)&#3)2'"-;#Z,&71'(.#Z1&2'("7&2.#J7--;##
#
\97""'&$'(.#];#GHHS;#<6,",>7+,=&#M#+)&-'(U7+,=&#2'#")-#'+)-,-6'37-#6'(('-6('-#2'#
#####J%A,+);#`7-72).#5('-'&6'#M#:161();#`(,3'(7#'2,+,=&;#\)&7/,)D<F]JDZ,'((7##
#####J72(';#S^a55;#
#
\)+9(7&.#J;!;#M##!""&'(.#Z;#GHHB;#Z,35"'#3'69)2-#:)(#+7"+1"76,&$##7$'#t#/7-'2##
####",:'#,-6)(M#57(73'6'(-#:)(##Z67$'##Z6(1+61('2#5)51"76,)&-;#Ecological #
####Monographs.##^ak##I^EDIa^;#
#
\()P.#�;#f;#M#])Q,.#o;#GHS^;#e()15#Z'"'+6,)&#:)(#7#5)"M$'&,+#/'97U,)(7"#6(7,6k##
####!-6,376,&$#69'#2'$(''#):#5)51"76,)&#-1/2,U,-,)&;#Proceedings. National Academia
    Science.#_\.#aCRIDaCRR;#
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#
\)(('.T;##[13)",&.#Z#M#o('3'(.#];#GHHR;e'&'6,+#U7(,76,)&#76#7"")>M3'##
####7&2#O]`[#")+,#,&##Z'--,"'#)7Q-#Quercus Petraea#*J766;0#X,'/"k#h9'#()"'#):##
####9,-6)(M#7&2#$')$(759M;#Molecular Ecology.#^.#EGHDEBH;#
#
['#o())&.#d;];.#`"7,-,'(.#];.#T7&#e()'&'&27'".#�;#M#\7-P'"".#d;#GHSa;#!"7-6,+,6Mk#69'#
######('"76,U'#+)&6(,/16,)&#):##2'3)$(759,+#57(73'6'(-#6)#5)51"76,)&#$()P69#(76';#
######Ecology.#^b.#G^BRDG^IG;#
#
['#X7#\'(27.#J;#GHHH;#!&+,&)-#2'#]$17-+7",'&6'-;#Z'$1&27#!2,+,=&;#<;];];#
#####]$17-+7",'&6'-;#SE55;#
#
!""7-6(7&2.#\;F;#M#O))-'.#J;X;#GHSR;#`766'(&-#):#$'&)6M5,+#2,U'(-,6M#,&#+")&7"#
######`"7&6#-5'+,'-;#Americam Journal of Botany.#b`.#GBIDGIG;#
#
!&(,$96.#F;#�;#GHSB;#h9'#'+)")$M#):#Araucaria#-5'+,'-#,&#F'P#e1,&'7;#���;#`)51"76,)&-#
#####[M&73,+-#):#-735"'#-67&2-;#Australian Journal of Ecology.#b.#BBRDBIR;#
#
d73(,+Q.#�;X;#M#e)26.#J;#�;#n;#GHSH;;#]"")>M3'#2,U'(-,6M#,&#5"7&6#-5'+,'-;##
#####!&k##];[;d;#c()P&.#J;h;#\"'$$.#];X;#o79"'(#M#c;Z;#n',(#*'2-0.##
#####`"7&6##5)51"76,)&-#$'&'6,+-.#/(''2,&$#7&2#$'&'6,+#('-)1(+'-.#55#^IDaI;#Z,&71'(.##
#####Z1&2'("7&2.#J7--;#
)
d73(,+Q.#�;X;#e)26.#J;�;n;#M##Z9'(37&Dc()M"'-.#Z;X;#GHHB;#f7+6)(-#,&:"1'&+,&$##
#####"'U'"-#):#$'&'6,+#2,U'(-,6M#,&#P))2M#5"7&6#-5'+,'-;#New Forests.#^.#HEDGB^;#
#
d7(6".#[;X;#M#\"7(Q.#];e;#GHSH;#`(,&+,5"'-#):#`)51"76,)&#e'&'6,+-;#Z'+)&2#'2,6,)&;#
#####Z,&71'(##]--)+,76'-;#Z1&2'("7&2.#J7--;#
#
d73,(+Q.#�;X;#M#e)26.#J;#�;#GHHa;#\)&-'(U76,)&#e'&'6,+-#):#!&2'3,+#`"7&6-##
#####Z5'+,'-;#!&k#]U,-'.#�;#�#d73(,+Q.#�;#\)&-'(U76,)&#e'&'6,+-k#\7-'#9,-6)(,'-#
#####:()3#&761('-;#\97537&#�#d7"";F'P#L)(Q;#EGB55#
#
d'2(,+Q.#`;#GHHH;#e'&'6,+-#):#5)51"76,)&-;#Z'+)&2#'2,6,)&;#�)&'-#7&2#c7(6"'66##
#####51/",-9'(-;#<Z];#EEI55;#
;#
d'(&4&2'>.#];M#O73K('>.#];#GHHB;#!:'+6)#2'#6(7673,'&6)-#2'#37&'Y)#2'"#-)6)/)-@1'#
#####!&#"7#('$'&'(7+,=&#2'"#'&+,&).#2'"#];!;f;#`,'2(7#]"67.#Z7&#X1,-#`)6)-K;#BIHDBEB;##
#####!&#���#Z'3,&7(,)#-)/('#"7#16,",>7+,=&#2'##'&+,&)-##X,&7('-.#F;X;#2'"#^#7"#a#2'##
####&)U,'3/('#2'#GHHB;#J'3)(,7-#*h)3)#�0;#f7+1"672#2'#\,'&+,7-##f)('-67"'-.##
####<&,U'(-,272#]16=&)37##2'#F1'U)#X'=&;#ISC55;#
#
d17&$.#d;#[7&'.#f.#M;#o1/,-,7Q.#h;#GHHS;#]"")>M3'#7&2#O]`[#7&7"M-,-#):#69'#$'&'6,+##
###2,U'(-,6M#7&2#$')$(759,+#U7(,76,)&#,&#P,"2#5)51"76,)&#):#69'#]3'(,+7&#\9'-6&16##
###*f7$7+'7'0;#American Journal of Botany.#_[.#GCGIDGCBG;#
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#
o)'&,$.#n;#o&)5-.#�;#n,"",73.#\;.#Z67&/7+Q.#J;#M#J13&,.#O;#GHH^;#!-6,376,&$#
###]+)(&###+()5-#1-,&$#U,-17"##Z1(U'M-;#Canadian. Journal. of  Botany.#a`.#BGCEDBGG^;##
#
T7",'&6'.#X;#M#u"U7('>Dc1M""7;GHH^;#X73/27;#`()$(737#57(7#'"#7&4",-,-#376(,+,7";##
#
X7&2'.#O;#GHSS;#e'&'6,+-#7&2##2'3)$(759M#,&#/,)")$,+7"#+)&-'(U76,)&;#Science.#
#####a`\.#G^EEDG^aC;#
#
X7(-)&.#�;#GHHB;#!-612,)#2'3)$(4:,+)#2'#Echeveria gibbiflora#[\;#*\(7-1"7+'7'0#
#####'&#'"#5'2'$(7"#2'#Z7&#]&$'";#h'-,-#2'#X,+'&+,761(7;#f7+1"672#2'#\,'&+,7-;#<F]J;##
####GGH#55;#
#
X'2,$.#f;h;#GHHa;#d'6'()>M$)-,6M#7&:#:,6&'--#,&#)16/(''2,&$#5"7&6-#!&k#J;#!;#Z)1"%;#
######\)&-'(U76,)&#/,)")$M;#Z,&71'(#Z1&2'("7&2#J7--7+91-'66-;#
#
X':Q)U,6+9.#X;`;#GHaE;#h9'#-612M#):#5)51"76,)&#$()P69#,&#)($7&,-3-#$()15'2#/M##
###-67$'-;#Biometrica#.#a\(#GDGS;#
#
J7&6'".#F;#GHaR;#h9'#2'6'+6,)&#):#2,-'7-'#+"1-6'(,&$#7&2#$'&'(7",>'2#755()7+9;#
###Cancer research.#ab.#BCHDBBC;##
#
J7&)-.#`;#M##;#f7,(/()69'(-.#[;#!#GHSR;#]"")>M3'#T7(,76,)&#,&#`5)51"76,)&-#):#Z,A##
####F)(69'7-6'(&#]3'(,+7&#O'2#b7Q-#*f7$7+'7'k#Quercus#-1/$;#!(M69()/7"7&1-0;#
####Systematic Botany.#\a.#IaEDIRI;#
#
J'&2)>7.#];#J;#GHH^;#['3)$(7:K7#'#,&6'$(7+,=&#+")&7"#'&#Reinhardtia gracilis.#1&7##
###57"37#6()5,+7";#h'-,-#[)+6)(7";#f7+1"672#2'#\,'&+,7-;#<F]J;#J%A,+);#
##################
J'&$'-.#!;Z;#GHSa;#`('2,+6,&$#69'#:161('#):#(7('#5"7&6-#5)51"76,)&#k2'3)$(759,+##
######3)&,6)(,&$#7&2#3)2'"",&$;###Natural  Areas Journal.##^.#GIDBE;#
)
DDDDDDDDDDDDDDD#GHHC;#`)51"76,)&##U,7/,",6M#7&7"M-,-#:)(#7&#'&27&$'('2#5"7&6;##
######Conservation Biology#.`.#EBDaB;#
#
J,""'(.#J;#`;#GHHR;#h))"-#:)(#5)51"76,)&-#$'&'6,+#7&7"M-'-#*hf`e]0#G;Ik#]#P,&2)P##
######5()$(73#:)(#69'#7&7"M-'-#):##7"")>M3'#7&#3)"'+1"7(#5)51"76,)&#$'&'6,+#2767##
######+)3516'(#-):6P7('#2,-6(,/16'2#/M#7169)(;####
#
J,&&,+9.#O;##Z)-7.#�;##f(7&+).#!;##c7((M.#�;#M##Z,@1',()-.#J;#!;#GHHI;##
######O'+)&)+,3,'&6)#5('",3,&7(#2'#"7##U'$'67+,=&#M#2'#")-#,357+6)-#2'#7+6,U,272'-####
#####9137&7-#'&##"7#Z,'((7#f(K7.#]$17-+7",'&6'-.#J%A,+);##�&U'-6,$7+,=&#M#\,'&+,7;##
#####<;];];.#J%A,+);##
#
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#
J)&67"U).#];.#\)&7(2.#Z;e;.#h9)35-)&.#J;#M#d)2$-Q,--.#`;[;#GHHR;#`)51"76,)&##
########Z6(1+61('.#e'&'6,+#[,U'(-,6M.#7&2#\")&'#f)(376,)&#,&#Quercus Chrysolepsis###
########*f7$7+'7'0;#American Journal of Botany.#_`.GEEIDGEa^;#
#
F',.#J;#GHRS;#!-6,376,)&#):#7U'(7$'#9'6'()>M$)-,6M#7&2#$'&'6,+#2,-67&+'#:()3#7#-37""##
#########&13/'(#):#,&2,U,217"-;#Genetics.#_Z.#ESIDEHC;#
#
F,A)&.#o;\;#GHHI;#h9'#e'&1- Quercus#,&#J%A,+);##!&k##O7373))(69M.#h;#O;.##cM'.##
####O;.##X)6.#];.#M##f7.#�;#GHHI;#c,)")$,+7"##[,U'(-,6M#):#J'A,+)k##b(,$,&-#7&2#[,-6(,/16,)&;#
###bA:)(2#<&,U'(-,6M#`('--;##SGB55;#
#
`"766.#n;�;#!U7&-.#e;#n;#M#O769/1&.#Z;#X;#GHSS;#h9'#5)51"76,)&#[M&73,+-#):#7#X)&$D#
###X,U'2#\)&,:'(#*Pinus palustris0;#The American Naturalist.#`.^HGDEBE;#
#
`,'")1.#!;O;#GHaH;#]&#,&6()21+6,)&#6)#3769'376,+7"#'+)")$M;#n,"'M#D#�&6'(-+,'&+'.#
###F'P#L)(Q;#
#
`,&7(2.#J;#];#GHHI;#�357+6-#):#-6'3#97(U'-6,&$#)&#5)51"76,)&-#):#Iriartea deltoids 
##*`7"37'0#,&#7&##'A6(7+6,U'#('-'(U'#,&#]+('.#c(7>,";#Biotropica.#a[.##BDG^;#
#
N,7$'&;GHHH;#[F'7-M#`"7&6#J,&,#o,6;#N,7$'&;#
#
O>'&2)P-Q,.#�;#GHRS;#T'$'67+,=&#2'#J%A,+);#X,31-7;#J%A,+);#^IG55;#
)
Z+9'3-Q'.#[;n;#d1-/7&2.#J;d;#O1+Q'971-.#\;#e))2P,"",'.#�;#`7(Q'(.#J;#M###c,-9)5.##
###�;#e;#GHH^;#!U7"176,&$#755()7+9'-#6)#69'#+)&-'(U76,)&##):#(7('#7&2###!&27&$'('2##
###5"7&6-;#!=HCHK3.#b[.#ES^DaCa;##
#
Z![!Zb;#GHHI;#!-612,)#57(7#"7#2'+"7(76)(,7#2'#"7#�#Z,'((7#f(K7�#+)3)#V)&7#F761(7"#
####`()6'$,27#*h)3)#�#M##��0;#Z![!Zb;#]$17-+7",'&6'-;#GSE#55:)
#
Z!J]OF]`;#GHHa;#�&:)(3'#7&17"#2'#75()U'+973,'&6)#57(7#'"#'-672)#2'##
####]$17-+7",'&6'-;#
#
Z,"U'(6)P&.#�;#f(7&+).#J;.#`,-7&6M.#�;#M#J'&2)>7.#];#GHHI;#\)357(76,U'##
####`"7&6##2'3)$(759M;#O'"76,U'###,35)(67&+'#):#",:'D+M+"'#+)35)&'&6-#6)#69'#:,&,6'#(76'##
####):#,&+('7-'#,&#P))2M###7&2###9'(/7+')1-####5'('&&,7"-;#Journal of Ecology.#_\.#
####^aED#^Ra;#
#
Z"76Q,&.#J;#GHH^;#e'&'#:")P#7&2#5)51"76,)&#-6(1+61(';#!&k#O'7".#X;#'2;#!+)")$,+7"#
#####e'&'6,+-;#`(,&+'6)&#<&,U'(-,6M#`('--;#<Z];#
#
Z)Q7".#O;#O;#M#O)9":;#GHHE;#c,)3'6(M;#h9,(2#'2,6,)&;#n;#d;#f(''37&;#<Z];#
#
Z6(',::.#O;#h;#X7//';.#O;#c7+,",'(,.#d;#Z6',&Q'""&'(;.#e")--";.#�;#M#o('3'(.#];GHHS;##
####n9,69,&##D#5)5,"76,)&#$'&'6,+#-6(1+61('#,&#Quercus robur#X;#7&2#Quercus petraea###
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####*J766;0#X,'/";#]--'-'2#P,69#,-)>M3'-#7&2#3,+()-76'"",6'-;#Molecular Ecology.#b.##
#####IGRDIBS#
#
h9727&,.#O;#M#]-96)&.#`;#GHHE;#O'$'&'(76,)&#):#/7&Y#)7Q#*Quercus leucotrichophora##
#####];#\731-0#,&#69'###\'&6(7"#d,37"7M7;#Forest Ecology and Management.#b_.#BGRD#
#####BB^;#
#
<-9'(.#J;c;#GHRa;#!A6'&-,)&-#6)#3)2'"-#1-'2#,&#('&'P7/"'#('-)1(+'#37&7$'3'&6##
######P9,+9#,&+)(5)(76'#7&#7(/,6(7(M#-6(1+61(';#Journal of Enviromental Management.##`.##
######G^CDG^B;#
#
n',(.#c;\;.#\)+Q'(973.#\;\;#GHS^;#!-6,376,&$##fDZ67-6,+#:)(##69'#7&7"M-,-#):##
########5)51"76,)&#-6(1+61(';#!U)"16,)&.#]_k#GIESDGIRC;#
#
n'-6.#\;GHHE;#Z1-67,&7/,",6M#):#Beilschmiedia  tawaD2)3,&76'2#f)('-6#,&#F'P###
#######V'7"7&2k#`)51"76,)&##`('2,+6,)&-#c7-'2#)&#h(7&-,6,)&#J76(,A#J)2'"#]&7"M-,-;##
######Australian Journal of Botany.#`].#EGDRG;#
#
n,"",73-.#�;#e;o;#.#J;#o;##d7&7:'M.##�;#];#O7:7"-Q,#M#Z;#T;#h,&$'M;#e'&'6,+##]&7"M-,-##
#####1-,&$#(7&2)3#5)"M3)(59,+#[F]#37(Q'(-;#Methods in Enzimology.#\a_.#RC^D#
#####R^C#
#
n(,$96.#Z;#GHEG;h9'#$'&'6,+#-6(1+61('#):#5)51"76,)&-;#Ann. Eugen.#\[.#IBBkIE^;#
#
V7/7"7.#f;#GHHC;#X)-#'&+,&)-#3'A,+7&)-k#1&#('+1(-)#2'-75()U'+972);#Ciencia y##
#####Desarrollo;#F)UD[,+;#^IDEG;#
#
DDDDDDDDDDDDD#GHHB;#\)&-,2'(7+,)&'-#'+)"=$,+7-#2'"##")-#'&+,&)-#2'"#`7(@1'##F7+,)&7"#!"#
####\9,+).#d,27"$);#HSDGGB;#!&k#���#Z'3,&7(,)#-)/('#"7#16,",>7+,=&#2'#!&+,&)-.#X,&7('-.##
####F;X;#2'"#^#7"#a#2'#&)U,'3/('#2'#GHHB;#J'3)(,7-#*h)3)#�0;#f7+1"672#2'#\,'&+,7-#####
####f)('-67"'-;<&,U'(-,272#]16=&)37#2'#F1'U)#X'=&;#ISH55;#
#
DDDDDDDDDDDDDDGHHR;#`"4&61"7-#M#('/()6'-#'&#"7#('$'&'(7+,=&#2'#'&+,&)-#'&#"7#Z,'((7#2'##
####`7+91+7#d,27"$);##Agrociencia.#]\(k#IBIDIBH;###
#
V7(.#�;#GHS^;#c,)7-676,-6,+7"#]&7"M-,-;#B&2#'2,6,)&;#`('&6,+'#d7"".#F'P#�'(-'M;#55#RGH;#
#
V1,2'37.#`;#BCCC;#['3)$(759M#):#'A5"),6'2#6(''#-5'+,'-#,&#69'#c)",U,7&#]37>)&;##
#####h'-,-#2'#[)+6)(72);#<&,U'(-,272#2'#<"6('+9.#`7K-'-#c7Y)-;#BIa55;#
#
#########################################################################################################################################
#
)
)
)
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