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INTRODUÇÃO

# H#I,-/*JK,#2,3)/L%&# *-E)3)7,&4#&)37)7,&#%#*-%9)7,&#:,/#)97%-:*3*JL%&#+%#M9,&#9NO%)&#
+%#:*3:P-),4#3)9F)7,#%#7(-Q*"#R#*#/*)&#%S7%9&*#+*&#(9)+*+%&#3)7,%&7-*7)E-PM:*&#+,#H:-%4#%&7%9-

+%9+,@&%#1,-#/*)&#+%#T;U#+,#%&7*+,# H-*VC,#%7#*3B4#<;;W"#%#*3R/#+*#Q-,97%)-*#1*-*#,#7%--)7X-),#
0,3)O)*9,# Y*O*3:*97%4#<;;W"B#ZP#1,(:,&#%&7(+,&#&,0-%#*&#:*-*:7%-N&7):*&#+%&&%&#&%+)/%97,&#
7%-:)P-),&# Z,-0%#%7#*3B4#<;;["4#0%/#:,/,#+,&#&,3,&#-%&(37*97%&#+%#&%(#)97%/1%-)&/,# Z,-0%#
%7#*3B4#<;;[G#\,-%)-*#%7#*3B4#<;;]"B# *̂)&#&%+)/%97,&#&K,#+%#%S1,&)JK,#-%:%97%#_&#:,9+)JL%&#
)97%/1R-):*&#*/*`a9):*&4#,#'(%#&%#+%(#1-,O*O%3/%97%#+(-*97%#,#b(*7%-9P-),4#+)Q%-)9+,@&%#
+*'(%3%&#&)7(*+,&#*#,%&7%#+*#P-%*#%&7(+*+*4#:,/,#*#I,-/*JK,#H37%-#+,#YFK,4#/*)&#*Q%7*+*#
1%3*#3*7%-)`*JK,# Z,-0%#%7#*3B4#<;;["B#
# c#/*7%-)*3#+%#,-)E%/#/%9,&#)97%/1%-)`*+,#+,&#&,3,&#-%3*:),9*+,&#_#I,-/*JK,#2,-

3)/L%&# 3F%&# )/1-)/%#1%:(3)*-)+*+%&#%/#-%3*JK,#_#E-*9+%#/*),-)*#+,&#&,3,&#+%# 7%--*#M-/%#
CP#+%&:-)7,&#%#/*1%*+,&#9*#0*:)*#*/*`a9):*# Y,%3F,#%7#*3B4#<;;W*0"B#^-*0*3F,&#:,/,#,&#+%#
d*/*# !]T?"4#\*-7)9&# !]]e"4# %̂)S%)-*#f#6(%9,# !]]W"4#d*/*#f#g)%F3# !]]]"4#\*-'(%&#
%7#*3B# <;;<"#%#\,-%)-*#%7#*3B# <;;]"#%9Q*7)`*/#7*)&#1%:(3)*-)+*+%&4#-%*3J*9+,#*&1%:7,&#:,/,#
,#&%(#%3%O*+,#:,97%V+,#+%#&)37%# d*/*4#!]T?G#\*-7)9&4#!]]eG# %̂)S%)-*#f#6(%9,4#!]]W"4#&(*#
/)9%-*3,E)*#:,/#1-%&%9J*#%S1-%&&)O*#+%#M3,&&)3):*7,&#<h!4#1,&&)O%3/%97%# -%3*:),9*+*#*,&#
%3%O*+,&#%#*9,-/*)&#:,97%V+,&#+%#H3#%S7-*NO%3# \*-'(%&#%7#*3B4#<;;<"4#0%/#:,/,#*&1%:7,&#
+%#Q%-7)3)+*+%4#&,0-%7(+,#9,#'(%#&%#-%Q%-%#*,&#%3%O*+,&#:,97%V+,&#+%#Y*4#\E#%#H3#9,&#1%-M&#
 d*/*4#!]T?G#\*-7)9&4#!]]eG#d*/*#f#g)%F34#!]]]"4#/*&#:,/#0*)S*#+)&1,9)0)3)+*+%#+%#QX&-
Q,-,# H-*VC,4#<;;WG#\,-%)-*#%7#*3B4#<;;]"#%#0,-,# \,-%)-*#%7#*3B4#<;;]"B
# H3R/#+*#I,-/*JK,#2,3)/L%&4#+%#)+*+%#7%-:)P-)*4#,(7-*&#(9)+*+%&#3)7,%&7-*7)E-PM:*&#
Q,-*/#+%&:-)7*&#1,-#Y*O*3:*97%# <;;W"#9,#%&7*+,#+,#H:-%B#Y,/1-%%9+%/#+%&+%#3)7,3,E)*&#
mais antigas, como remanescentes mesozóicos e até pré-cambrianos situados mais a oeste 

+,#%&7*+,4#:,/,#+%1X&)7,&#/*)&#-%:%97%&4#7*)&#:,/,#*#I,-/*JK,#Y-(`%)-,#+,#2(3#%#,&#7%--
-*J,&#13%)&7,:i9):,&#+%1,&)7*+,&#9,#)9N:),#+,#b(*7%-9P-),G#,(#/%&/,#7%--*J,&#F,3,:i9):,&#
-%3*:),9*+,&#*,&#1-)9:)1*)&# -),&#+,#%&7*+,#%# -,:F*&#:-,9,:,--%3*7*&#_#I,-/*JK,#2,3)/L%&#
 I,-/*JK,#H37%-#+,#YFK,"B#2%/%3F*97%#*,#*-E(/%97*+,#1*-*#*#I,-/*JK,#2,3)/L%&4#1,(:,&#
&K,#,&#-%3*7,&#+,&#&,3,&#+%&&*&#+)Q%-%97%&#3)7,3,E)*&#%#1*)&*E%9&#-%3*:),9*+*&B
 O presente trabalho objetiva analisar os atributos químicos e a granulometria dos 

&,3,&#+%&:-)7,&#9*#jk#>%(9)K,#6-*&)3%)-*#+%#Y,--%3*JK,#%#Y3*&&)M:*JK,#+,&#2,3,&#+,#%&7*+,#
+,#H:-%4#:,/#i9Q*&%#_&#*9P3)&%&#+%#-,7)9*#1*-*#M9&#+%#3%O*97*/%97,4#%9Q*7)`*9+,#&(*&#1%:(-

3)*-)+*+%&#%#*&1%:7,&#-%3*:),9*+,&#_#:3*&&)M:*JK,#7*S,9a/):*#+,&#&,3,&B
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Figura 1.  !"#$%&#'(!)*)+,-.!$!)/*)%/*01%2"#'(!)/!+)3*42+)*+15/#/!+)0!)*+1#/!)/!)6"4*7)

MATERIAL E MÉTODOS

Meio Físico

 Os solos estudados correspondem aqueles descritos e amostrados na IX Reunião de 

6-*&)3%)-*#+%#Y3*&&)M:*JK,#%#Y,--%3*JK,#+%#2,3,&#+,#%&7*+,#+,#H:-%# jk#>YY"B#Y,/1-%%9-

+%/#!!#1%-M&4#:(C*#3,:*3)`*JK,#%#&N/0,3,#+%#)+%97)M:*JK,#%9:,97-*/@&%#9*#I)E(-*#!B#

 Os solos mais representativos do estado compreendem os Luvissolos, Cambissolos 

%#H-E)&&,3,&# \%3,4#<;;e"4#+%&%9O,3O)+,&#1-%+,/)9*97%/%97%#9,&#&%+)/%97,&#7%-:)P-),&#+*#
I,-/*JK,#2,3)/L%&B#.3*#&%#%&7%9+%#1,-#/*)&#+%#T;U#+,#%&7*+,# H-*VC,#%7#*3B4#<;;W"#%#R#:,/-

1,&7*#1,-#*-E)3)7,&4#&)37)7,&#%#*-%9)7,&#:,/#)97%-:*3*JL%&#+%#M9,&#9NO%)&#+%#:*3:P-),4#3)9F)7,#
%#7(-Q*# Y*O*3:*97%4#<;;W"B#H#O%E%7*JK,#1-%+,/)9*97%#R#:*-*:7%-)`*+*#:,/,#I3,-%&7*#c/-

0-XM3*#l%9&*# 6-*&)34#!][?"B#c#:3)/*#R#:3*&&)M:*+,#:,/,#H/# gm11%9"4#:,/#7%/1%-*7(-*&#
/R+)*&#*9(*)&#+%#<?,Y# 6-*&)34#!][?"#%#13(O),&)+*+%#,&:)3*9+,#%97-%#!B[W;#%#<B;;;#//n
*9,4#:,/#/R+)*#+%#!B]=;#o#<<T#//#%97-%#,&#*9,&#+%#!][;#%#<;;;B#5(9F,#R#,#/i&#/*)&#&%:,#
 /R+)*#+%#e<#//"4#%9'(*97,#Q%O%-%)-,#:,--%&1,9+%#*,#/i&#+%#/*),-#13(O),&)+*+%# <]]#//"#
 l(*-7%#%7#*3B4#<;;<"B

Análises de Rotina para Fins de Levantamento de Solos

 No laboratório as amostras de solo foram secas ao ar, destorroadas com um martelo 

+%#0,--*:F*#%#1*&&*+*&#%/#1%9%)-*#9B,!;# /*3F*#+%#<//"4#,07%9+,@&%#*#Q-*JK,#7%--*#M9*#&%:*#
*,#*-#  ^I2H"4#,9+%#Q,-*/#-%*3)`*+*&#*&#*9P3)&%&#'(N/):*&#%#E-*9(3,/R7-):*&B#.&7*#V37)/*#
Q,)#-%*3)`*+*#1%3,#/R7,+,#+,#+%9&N/%7-,4#(7)3)`*9+,#F)+-XS)+,#+%#&X+),#;4!#/,3#p@!#:,/,#
*E%97%#+)&1%-&*97%# ./0-*1*4#!]]["B#
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I,-*/# *&# &%E()97%&# *9P3)&%&# '(N/):*&# %# 1-,:%+)/%97,&# *9*3N7):,&# (7)3)`*+,&#  ./0-*1*4#
!]]["h#,#1Z#Q,)#+%7%-/)9*+,#%/#PE(*# 1,7%9:)a/%7-,"#(7)3)`*9+,#-%3*JK,#&,3,h&,3(JK,#!h<4W#
*1X&#*E)7*JK,#%#-%1,(&,#+%#!#F,-*G#,#:*-0,9,#,-E89):,# Y"#1,-#,S)+*JK,#:,/#+):-,/*7,#+%#
1,7P&&),B#c&#:P7),9&#Y*qq4#\Eqq#%#H3qqq#Q,-*/#%S7-*N+,&#:,/#&,3(JK,#gY3#!#/,3#p@!B#H#
%S7-*JK,#+,#Z#q#H3#Q,)#-%*3)`*+*#:,/#&,3(JK,#+%#*:%7*7,#+%#:P3:),#;4W#/,3#p@!#*#1Z#[4;B#c&#
%3%/%97,&#r*q#%#gq#Q,-*/#%S7-*N+,&#:,/#&,3(JK,#+%#Z<2c=#;4;!<W#/,3#p@!#q#ZY3#;4;W#
/,3#p@!B#c&#7%,-%&#+%#Y*qq#%#\Eqq#Q,-*/#+%7%-/)9*+,&#1,-#%&1%:7-,&:,1)*#+%#*0&,-JK,#
*7a/):*G#gq#%#r*q#1,-#Q,7,/%7-)*#+%#:F*/*G#H3qqq#%#Z#q#H3#1,-#7)7(3,/%7-)*B#c&#:,97%V+,&#
+%#2)c<4#H3<ce4#I%<ce#%#^)c<#Q,-*/#+%7%-/)9*+,&#*1X&#*0%-7(-*#+*&#*/,&7-*&#:,/#P:)+,#
&(3QV-):,#!h!4#,&#'(*)&4#%S:%7(*9+,#,#^)c<4#Q,-*/#(7)3)`*+,&#9*#+%7%-/)9*JK,#+*&#-%3*JL%&#
/,3%:(3*-%&#g)#%#g-B

Análises Estatísticas

# H9P3)&%&#+%#:3(&7%-&#%#+%#:,/1,9%97%&#1-)9:)1*)&# Q,-*/#(7)3)`*+*&#1*-*# )+%97)M:*-#
E-(1,&#+%#*/,&7-*&#0*&%*+*#9*#/%+)+*#+%#!T#O*-)PO%)&#'(N/):*&#%#E-*9(3,/R7-):*&#+%#&,3,#
%#:,/,#%&7*&#&%#-%3*:),9*/#:,/#*&#+)Q%-%9J*&#,0&%-O*+*&#%97-%#E-(1,&B#Y*+*#,0&%-O*JK,#
-%(9)(#+*+,&#'(*97)7*7)O,&#+%#O*-)PO%)&#%+PM:*&#,07)+*&#1,-#:*+*#&(0F,-)`,97%#6#+%#:*+*#
1%-M34# )9:3()9+,#F,-)`,97%&#)97%-/%+)P-),&#6H#%#6YB#$*-*#M9&#+*#*9P3)&%#+%#:,/1,9%97%&#
1-)9:)1*)&#%#+%#*E-(1*/%97,&# :3(&7%-&"4#:*+*#(/#+,&#==#&(0F,-)`,97%&#%&7(+*+,&#Q,)#:,9-

&)+%-*+,#)9+%1%9+%97%/%97%#+,&#+%/*)&#+,#/%&/,#1%-M3#%#+,&#,(7-,&#1%-M&B#c#1-,:%&&,#+%#
*E-(1*/%97,#+*&#,0&%-O*JL%&#1,-#&)/)3*-)+*+%#/(37)O*-)*+*#&%E()(#,#/R7,+,#+%#s*-+# ,(#
O*-)89:)*#/N9)/*#)97-*E-(1,&"G#CP#,#1%&,# :,%M:)%97%#+)&:-)/)9*97%"#+%#:*+*#O*-)PO%3#%+PM:*#
9*#Q,-/*JK,#+,&#E-(1,&#Q,)#+%7%-/)9*+,#1,-#:,/1,9%97%#1-)9:)1*3#*7-*OR&#+*#*9P3)&%#+)&-
:-)/)9*97%#/V37)13*# t*-4#!]T=G#Z*)-#5(9),-#%7#*3B4#<;;W"B

 

RESULTADOS E DISCUSSÃO

H9P3)&%#\(37)O*-)*+*
H9P3)&%#+%#:3(&7%-&

 Os níveis de similaridade entre os diferentes horizontes B (incluindo BA e BC) estu-

+*+,&#&K,#/,&7-*+,&#9,#+%9+,E-*/*#+*#I)E(-*#<4#,#'(*3#R#0*&%*+,#9*&#*9P3)&%&#+%#:3(&7%-&B##
H#-%Q%-)+*#I)E(-*#)3(&7-*#*#%S)&7i9:)*#+%#W#E-(1,&B#c&#F,-)`,97%&#6#+,#p*7,&&,3,# pu+@<"#%#
.&1,+,&&,3,# .g,@!"#Q,-*/#-%(9)+,&#%/#(/#/%&/,#E-(1,B#c#/*),-#*E-(1*/%97,4#:,97%9+,#
<;#F,-)`,97%&#+%97-%#,&#==#(7)3)`*+,&#9*#*9P3)&%4#1%-7%9:%97%&#*#=#1%-M&#  $u*3@=4#$u*3@W4#
$u*3@?#%#$HY*3@!e"4#%9E3,0*#7,+,&#,&#&,3,&#:,/#F,-)`,97%&#6#7%S7(-*3#%#:*-P7%-#*3N7):,B#c&#
F,-)`,97%&#&(0&(1%-M:)*)&#+,&#p(O)&&,3,&#X-7):,&#+,7*+,&#+%#/,&'(%*+,&#+%#-%+(JK,# ^Y,@
!;#%#^k,@!!"#7)O%-*/#7,+,&#&%(&#F,-)`,97%&#6#,-+%9*+,&#%/#(/#,(7-,#E-(1,B#I)9*3/%97%4#
,&#&,3,&#%(7-XM:,&4#+%#*-E)3*#+%#*7)O)+*+%#*37*4#+,7*+,&#+%#:*-P7%-#O%-7)&&X3):,#%#F,-)`,97%&#
+)E9X&7):,&#6)# YkO%@["#,(#67# )9:3()9+,#)97%-/%+)P-),&G#1%-M&#̂ Y1@T4#̂ Y1@]"#Q,-*/#*--*9-

C*+,&#%/#+,)&#E-(1,&h#7-i&#+,&#F,-)`,97%&#7%S7(-*)&#/*)&#1-,Q(9+,&4#67<4#67e#%#6Y4#+,#1%-M3#
^Y1@]#Q,-/*-*/#(/#E-(1,#)9+)O)+(*3)`*+,G#,&#F,-)`,97%&#6#/*)&#&(1%-M:)*)&#6H#%#67!#+,#
/%&/,#1%-M3#Q,-*/#*3,:*+,&#%/#,(7-,#E-(1,4#C(97*/%97%#*,&#+,&#1%-M&#YkO%@[#%#^Y1@TB
# c&#-%&(37*+,&#+*&#*9P3)&%&#+%#:3(&7%-&#+,&#F,-)`,97%&#6#:,9O%-E%/#1*-*#*#*+%'(*-

bilidade do SiBCS para os solos estudados ao agrupar muitos dos horizontes com atributos 

químicos semelhantes em classes de solos taxonomicamente próximas, mesmo em níveis 

categóricos elevados do Sistema em que os atributos morfológicos preponderam na identi-

M:*JK,#+*#:3*&&%B#$,-#%S%/13,4#7,+,&#,&#F,-)`,97%&#6#+,&#p(O)&&,3,&#Y-a/):,&#%#ZP13):,&#
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 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,

 ^Y,@!;#%#^k,@!!"4#*/0,&#X-7):,&#%#:,/#/,&'(%*+,&#+%#-%+(JK,#Q,-/*-*/#(/#E-(1,#)9-

+)O)+(*3)`*+,#+,&#+%/*)&#p(O)&&,3,&# ^Y1@T#%#^Y1@]"4#%&&%&#:3*&&)M:*+,&#:,/,#p(O)&&,3,&#
Y-a/):,&#$P3):,&B#.&7%&#V37)/,&#&,3,&4#1,-#&(*#O%`4#7)O%-*/#&%(&#F,-)`,97%&#*--*9C*+,&#%/#
+,)&#E-(1,&4#7*3#:,/,#%O)+%9:)*+,#*:)/*B#j&&,#,:,--%(#+%O)+,#*#(/*#1-,OPO%3#+%&:,97)9()-
+*+%#3)7,3XE):*#%97-%#,&#F,-)`,97%&#67!#%#67<#+,#1%-M3#^Y1@]4#,#'(%#&%-P#+)&:(7)+,#1,&7%-)-
,-/%97%B#^,+,&#,&#F,-)`,97%&#6#7%S7(-*)&#+,7*+,&#+%#:*-P7%-#*3N7):,#%#13N97):,#%#:3*&&)M:*-

+,&#:,/,#H-E)&&,3,&#u%-/%3F,&#H3N7):,&#13)97,&&X3):,&# $u*3@=4#$u*3@W4#$u*3@?"#Q,-/*-*/4#
C(97*/%97%#:,/#,#H-E)&&,3,#H:)9`%97*+,#H3N7):,# $HY*3@!e"4#(/#E-(1,#)9+)O)+(*3)`*+,4#,&#
'(*)&#*1-%&%97*/#(/*#1%'(%9*#+)&789:)*#7*S,9a/):*4#,(#&%C*4#&%-%/#&%1*-*+,&#9,#2)6Y24#
%/#9NO%3#+%#,-+%/#7*S,9a/):*4#1,-#&(7)&#+)Q%-%9J*&#9*#:,-#+*#1*-7%#&(1%-),-#+,#F,-)`,97%#6B
# v/*#*1*-%97%#)9:,9&)&7i9:)*#%97-%#,&#E-(1,&#+*#I)E(-*#<#%#*#:3*&&)M:*JK,#7*S,9a/)-
ca dos solos estudados é o elevado nível de similaridade analítica entre os horizontes do 

p*7,&&,3,#H/*-%3,# pH+@<"#%#*'(%3%&#+,#.&1,+,&&,3,#Z(/)3VO):,# .g,@!"4#,&#'(*)&#Q,-*/#
*E-(1*+,&#C(97,&B#b(*3'(%-#1%+X3,E,#0-*&)3%)-,#Q*:)3/%97%#/%97*3)`*#%#%3%9:*#E-*9+%&#+)Q%-

-%9J*&#%97-%#*/0*&#*&#,-+%9&#+%#&,3,&#%#,&#*7-)0(7,&#'(%#*&#+%M9%/B#r,#%97*97,4#,#1%-M3#
.g,@!#*1-%&%97*#*3E(/*&#1%:(3)*-)+*+%&#%/#-%3*JK,#_#E-*9+%#/*),-)*#+,&#.&1,+,&&,3,&#CP#
+%&:-)7,&4#/*1%*+,&#%#%&7(+*+,&#9,#6-*&)3h#&(*#7%S7(-*#/R+)*#7*3O%`#&%C*#*#1-)9:)1*3#+%3*&B#
Associado a isto, ambas as ordens comumente englobam solos dessaturados, com a CTC 

+,/)9*+*#:,/#H3#7-,:PO%3B#H&&)/4#FP#&)/)3*-)+*+%&#*9*3N7):*&#%97-%#,&#p*7,&&,3,&#%#.&1,-

+,&&,3,&4#:,--,0,-*+*#1%3*#,0&%-O*JK,#+*#I)E(-*#<B
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Figura 2. l%9+,E-*/*#:,9&)+%-*9+,@&%#*&#!T#O*-)PO%)&#'(N/):*&#%#QN&):*&#+,&#F,-)`,97%&#&(0&(1%-M:)*)&#6# )9-

:3()9+,#F,-)`,97%&#)97%-/%+)P-),&#6H#%#6Y"#(7)3)`*+,&#9*#*9P3)&%#+%#:3(&7%-&#+,&#&,3,&#+*#jk#>%(9)K,#6-*&)3%)-*#
+%#Y,--%3*JK,# %#Y3*&&)M:*JK,# +%# 2,3,&# +,# %&7*+,# +,#H:-%B#Y*+*# F,-)`,97%# R# )+%97)M:*+,# 1,-# (/# &N/0,3,#
'(%#%9E3,0*#*#:3*&&)M:*JK,# 7*S,9a/):*#+,#1%-M3#&%E(9+,#,#2)6Y2# ./0-*1*4#<;;?"4#,#9V/%-,#+,#1%-M3#%#
,#F,-)`,97%#1-,1-)*/%97%#+)7,B#c&#3,&*9E,&#9*#ME(-*#)+%97)M:*/#,#1,97,#,9+%#W;U#+*#O*-)*JK,#R#%S13):*+*#
1%3*#*9P3)&%#+%#:3(&7%-&B#w#+)-%)7*#+,#+%9+,E-*/*#%9:,97-*@&%#*#3%E%9+*#+%#)+%97)M:*JK,#+,&#E-(1,&4#,&#'(*)&#
-%:%0%-*/#+%&)E9*JL%&B#

Análise de Componentes Principais (CP)

# c#1-)/%)-,#%#&%E(9+,#:,/1,9%97%&#1-)9:)1*)&#Q,-*/#-%&1,9&PO%)&4#-%&1%:7)O*/%97%4#
1,-#=;4!eU#%#![4T=U#+,#7,7*3#+*#O*-)*JK,4#,#'(%#&,/*+,&#-%1-%&%97*/#W[4][U#+*#O*-)*JK,#
E3,0*3#-%Q%-%97%#*,&#*7-)0(7,&#'(N/):,&#%#QN&):,&#*9*3)&*+,&# *̂0%3*#!"B

u*-)PO%)&#:,/#Q*7,-#+%#1%&,#)E(*3#,(#/*),-#'(%#x;4<;x#&K,#/,&7-*+*&#%/#9%E-)7,

Tabela 1. 651!8#$!49)8#4%:0"%#)*)"!44*$#';*+)*014*)#+)8#4%<8*%+)!.1%/#+)/!+)=!4%&!01*+)+5.+53*4-

2"%#%+)>)/*)??)3*42+)4*$#"%!0#/!+)@)AB)CDD)/!)*+1#/!)/!)6"4*)*)!+)4*+3*"1%8!+)D!-3!0*01*+)

E4%0"%3#%+)DE?)*)DEF7

# c#/*),-#1%&,# y;4<;"#+%#:*+*#O*-)PO%3#9,&#:,/1,9%97%&#&%3%:),9*+,&#Q,-*/h#1Z4#
Y*qq4#\Eqq4#2,/*#+%#6*&%&# 26"4#Y^Y4#uU4#/U4#g)#%#*7)O)+*+%#+*#*-E)3*# *̂"#9,#1-)/%)-,#
:,/1,9%97%G#*-%)*#M9*# HBIB"4#&)37%4#*-E)3*# H-EB"4#gq4#H3qqq4#r#%#-%3*JK,#Ynr#9,#&%E(9+,#
:,/1,9%97%B#H&&)/4#,#Y$!#-%1-%&%97*#*&#O*-)PO%)&#'(N/):*&#-%&1,9&PO%)&#1%3*#+)Q%-%9:)*JK,#
%97-%#E-(1,&4#%9'(*97,#9,#Y$<4#*&#O*-)PO%)&#QN&):*&#Q,-*/#1-%1,9+%-*97%&#9*#+)Q%-%9:)*JK,4#
%/0,-*#H3qqq4#gq4#r#%#Ynr#/,&7-*-*/#%3%O*+,#Q*7,-#+%#1%&,# *̂0%3*#!"B
# H#I)E(-*#e#/,&7-*#,&#E-PM:,&#+%#E-(1,&# F,-)`,97%&"#%#+%#O%7,-%&# O*-)PO%)&#+%#&,3,"#
+*#*9P3)&%#+%#Y,/1,9%97%&#$-)9:)1*)&#:,9&)+%-*9+,@&%#*&#!T#O*-)PO%)&#(7)3)`*+*&#9*#*9P3)&%#
+%#:3(&7%-&B#$%3,#%S*/%#+*#/%&/*#,0&%-O*@&%#'(%4#%S:%7(*9+,@&%#,&#E-(1,&#Yk@^Y#%#^Y14#
,&#'(*)&#Q,-*/#*--*9C*+,&#C(97,&#9,#'(*+-*97%#)9Q%-),-#+)-%7,#+*#I)E(-*#e*4#,&#+%/*)&#*1-%-
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 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,

&%97*-*/#Q,-7%#7%9+i9:)*#+%#,:(1*-%/#'(*+-*97%&#+)&7)97,&#+,#E-PM:,B#.&&%&#+*+,&#:,--,0-

,-*/#*'(%3%&#CP#+)&:(7)+,&#9*#*9P3)&%#+%#:3(&7%-&h#,#2)6Y2#%M:)%97%/%97%#:3*&&)M:*#,&#&,3,&#
estudados, agrupando horizontes com atributos semelhantes na mesma ordem de solos ou 

%/#:3*&&%&#+)Q%-%97%&4#/*&#7*S,9,/):*/%97%#1,(:,#+)&7*97%&#%97-%#&)B#
# Y,/,#1,+%/#&%-#,0&%-O*+,&#9*#I)E(-*#e04#,&#*7-)0(7,&#+%# &,3,&#O*-)*-*/#+%# )/-

1,-789:)*#9*#Q,-/*JK,#+,&#E-(1,&B#H#*-%)*#M9*# HBIB"4#1,-#%S%/13,4#Q,)#*#1-)9:)1*3#O*-)PO%3#

Figura 3. G4<2"!+)/*)"!44*$#'(!)*014*)!+)D!-3!0*01*+)E4%0"%3#%+)DE?)*)DEF)*)#+)?H)8#4%<8*%+)/*)

+!$!)I=!4%&!01*)>J)0#)K!4-#)/*)8*1!4*+)I.J)*)*-)4*$#'(!)#!+)LL)=!4%&!01*+)/!+)3*42+)#M453#/!+)3*$#)

#0<$%+*)/*)"$5+1*4)I#J7)N+)8*1!4*+)4*34*+*01#-)!)3*+!)/#+)8#4%<8*%+)/*)+!$!)+!.4*)!+)D!-3!0*01*+)

E4%0"%3#%+)DE?)*)DEF7)O5#01!)-#%+)$!0M!)*)-*0!+)!41!M!0#$)!)8*1!4)IP%M54#)Q.J9)-#%!4)#)"!44*$#'(!)

*014*)#)8#4%<8*$)#)*$*)#++!"%#/#)*)!+)D!-3!0*01*+)E4%0"%3#%+)DE?)*)DEF7)O5#01!)-#%+)/%+1#01*)

#)!.+*48#'(!)I=!4%&!01*J)*-)4*$#'(!)#!)3!01!)/*)!4%M*-)IP%M54#)Q#J9)-#%!4)R)+5#)"!44*$#'(!)#!+)

4*+3*"1%8!+)DE?)*)DEF7)N+)+,-.!$!+)/*)%/*01%2"#'(!)/!+)M453!+)+(!)-!+14#/!+)0#)P%M54#)F7

-%&1,9&PO%3#1%3*# Q,-/*JK,#+,#E-(1,#pH@.g4#'(%#%9E3,0*#,&#p*7,&&,3,&#%#.&1,+,&&,3,&B#
.&&%&#&,3,&4#C(97*/%97%#*,&#F,-)`,97%&#67<4#67e#%#6Y#+,#1%-M3#^Y1@]# d-(1,#^Y1"4#/,&7-*-

-*/#,#/*),-#:,97%V+,#+%#*-%)*#M9*#+%97-%#7,+,&#,&#1%-M&#*9*3)&*+,&# *̂0%3*#<"G#+*N#*#1-,S-

)/)+*+%#QN&):*#+%&&%&#F,-)`,97%&# E-(1,#^Y1"#%/#-%3*JK,#*'(%3%&#+,#.&1,+,&&,3,# .g,@!"#
%#p*7,&&,3,# pH+"4#7*3#:,/,#1,+%#&%-#,0&%-O*+,#+*#I)E(-*#e*B#$,&&)O%3/%97%4#+,)&#Q*7,-%&#
Q,-*/#-%&1,9&PO%)&#1,-#%&&%&#-%&(37*+,&h#*#3)7,7,3,E)*##+)Q%-%9:)*+*#+%&&%&#1%-M&#%/#-%3*JK,#
*,&#+%/*)&#%&7(+*+,&#%#*#+%&:,97)9()+*+%#3)7,3XE):*#+,#1%-M3#^Y1@]4#,#'(%#1,+%#&%-#Q*:)3-
/%97%#:,9&7*7*+*#:,/#,&#+*+,&#*9*3N7):,&#+*# *̂0%3*#<#%#&%-P#+)&:(7)+,#9,#)7%/#&(0&%'(%97%B
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Tabela 2. C*+5$1#/!+)/#+)#0<$%+*+)K,+%"#+)/*)4!1%0#)3#4#)!+)3*42+)*+15/#/!+7

Granulometria

# r*#E-*9(3,/%7-)*#+,&#1%-M&#%&7(+*+,&#9K,#Q,-*/#:,9&7*7*+*&#*&#Q-*JL%&#:*&:*3F,#%#
:*3F*(&#9,#:*/1,4#,:,--%9+,4#1,-7*97,4#,#+,/N9),#*0&,3(7,#+*#Q-*JK,#7%--*#M9*B#
# c&#O*3,-%&#/R+),&#+*&#Q-*JL%&#E-*9(3,/R7-):*&#+*#^I2H#&K,#/,&7-*+,&#9*#I)E(-*#=B#
z#%O)+%97%#*#1-%+,/)989:)*#+*&#Q-*JL%&#*-E)3*#%#&)37%#&,0-%#*#*-%)*#1*-*#,)7,#+,&#1%-M&#%&7(-

+*+,&4#Q*7,#CP#-%3*7*+,#1,-#OP-),&#*(7,-%&#1*-*#&,3,&#+,#H:-%# \*-7)9&4#!]]eG#d*/*4#!]T?G#
\%3,4#<;;eG#>,+-)E(%&#%7#*3B4#<;;e*0:"B#r,#%97*97,4#%/#+,)&#1%-M&4#.g,@!#%#pH+@<4##%#9,&#
F,-)`,97%&#/*)&#1-,Q(9+,&#+,#^Y1@]4#,&#O*3,-%&#/R+),&#+*# Q-*JK,#*-%)*#&,0-%1(&%-*/@&%#
_&#+%/*)&# Q-*JL%&4#&(E%-)9+,4#1*-*#,#:*&,#+,&#1%-M&#.g,!#%#pH+@<4#'(%#FP#+)Q%-%9J*#+%#
3)7,3,E)*#%97-%#%&&%&#1%-M&#%#,&#+%/*)&B#$,&&)O%3/%97%4#*#+%&:,97)9()+*+%#3)7,3XE):*#9,#1%-M3#
^Y1@]#Q,)#-%&1,9&PO%3#1,-#%&&%&#-%&(37*+,&4#7*3#:,/,#:,/%97*+,#*97%-),-/%97%B
# H#Q-*JK,#*-%)*#R#+,/)9*+*#1,-#*-%)*#M9*4#%S:%7(*9+,@&%#,&#1%-M&#.g,@!#%#pH+@<#%/#
'(%#*&#Q-*JL%&#*-%)*#E-,&&*#%#M9*#*1-%&%97*/#:,97%V+,&#&)/)3*-%&#9,&#F,-)`,97%&#&(1%-M:)*)&#
 I)E(-*#="B#c&#O*3,-%&#+%#&)37%#&K,#0*&7*97%#%3%O*+,&#'(*9+,#:,/1*-*+,#*,&#+%/*)&#&,3,&#+%#
7%--*#M-/%#+*#*/*`a9)*4#:,/#O*3,-%&#/N9)/,&#%#/PS)/,&#%/#&(1%-QN:)%#+%#=W#%#W=!#E#{E@!4#
%#%/#&(1%-QN:)%#+%#e=#%#W<T#E#{E@!4#-%&1%:7)O*/%97%B#r,#%97*97,4#%&7*#R#(/*#:*-*:7%-N&7):*#
:,/(/#+%#/()7,&#&,3,&#+%&%9O,3O)+,&#+*#I,-/*JK,#2,3)/L%&4#%O)+%9:)*9+,#&%(#)9:)1)%97%#
%&7P+),#+%#)97%/1%-)&/,# Y,%3F,#%7#*3B4#<;;W*0"B#c&#/%9,-%&#:,97%V+,&#+%&&*#Q-*JK,# |#![W#
E#{E@!"#&K,#,0&%-O*+,&#9,&#1%-M&#/*)&#)97%/1%-)`*+,&4#.g,@!#%#pH+4#0%/#:,/,#9,&#F,-)-
`,97%&#67<4#67e#%#6Y#+,#1%-M3#^Y1@]4#:,--,0,-*9+,#7*97,#*#3)7,3,E)*#+)Q%-%9:)*+*#+%&&%&#%/#



18
 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,

-%3*JK,#*,&#+%/*)&#1%-M&4#:,/,#*#1-,OPO%3#+%&:,97)9()+*+%#3)7,3XE):*#%S)&7%97%#9,#^Y1@]B#
Por outro lado, os maiores conteúdos de silte são observados em superfície, havendo uma 

7%9+i9:)*#+%#&(*#-%+(JK,#%/#1-,Q(9+)+*+%# *̂0%3*#<"B#Y,/1,-7*/%97,#&)/)3*-#1,+%#&%-#,0-

&%-O*+,#1*-*#*#-%3*JK,#&)37%n*-E)3*# I)E(-*#W"B#\*-7)9&# !]]e"4#%&7(+*9+,#&,3,&#&%/%3F*97%&#
9,#%&7*+,#+,#H:-%4#*-E(/%97*#'(%#,#:,/1,-7*/%97,#&)9(,&,#+%&&*#-%3*JK,#%/#1-,Q(9+)+*+%#
&(E%-%#'(%#*/0*&#*&#Q-*JL%&4#%/#%3%O*+,&# 7%,-%&4# Q,-*/#+%1,&)7*+*&#1-%1,9+%-*97%/%97%#
9%&&*&#+)/%9&L%&4#9K,#F*O%9+,#7%/1,#&(M:)%97%#1*-*#*7(*JK,#+*#1%+,Ei9%&%B#.&&*#)97%-1-%-

7*JK,#1*-%:%#9K,#1-,:%+%-#*,&#&,3,&#%&7(+*+,&# I)E(-*#W"B
# c#E-*(#+%#D,:(3*JK,#O*-)*#+%#?T#*#!;;U#9,&#F,-)`,97%&#6# *̂0%3*#<"B#c#O*3,-#/PS-

)/,4#!;;U4#R#+,/)9*97%#9*'(%3%&#F,-)`,97%&#1*-*#*#/*),-)*#+,&#1%-M&#%&7(+*+,&#%#%&7K,#
-%3*:),9*+,&#*,&# 7*/0R/#%3%O*+,&#:,97%V+,&#+%#H3qqq#%n,(#Zq#%n,(#Y*qq#%n,(#\Eqq4#
os quais são fortemente adsorvidos pelas micelas do solo, reduzindo, desta forma, a eletro-

9%E*7)O)+*+%#%#:-)*9+,#:,9+)JL%&#*,#+%&%9O,3O)/%97,#+%#Q,-J*&#*7-*7)O*&#%97-%#*&#1*-7N:(3*&#
-%&1,9&PO%)&#1%3*#Q,-/*JK,#+%#*E-%E*+,&#%&7PO%)&# \*-7)9&4#!]]e"B
# c(7-*#1%:(3)*-)+*+%#,0&%-O*+*#+%97-%#,&#1%-M&#%&7(+*+,&#R#,#%3%O*+,#:,97%V+,#+*&#
Q-*JL%&#&)37%#%#*-E)3*#+,&#F,-)`,97%&#+)*E9X&7):,&#&(0&(1%-M:)*)&#+,#.&1,+,&&,3,#  .g,@!G#
*̂0%3*#<"B#r,#6-*&)34#7*)&#&,3,&#%&7K,#/*)&#:,/(/%97%#*&&,:)*+,&#*#+%1X&)7,&#1&*/N7):,&#%#*#

7%S7(-*&#*-%9,&*&#1,-#7,+,#,#1%-M3# Y,%3F,4#<;;T"B

Figura 4. S#$!4*+)-R/%!+)/*)#4*%#)M4!++#)I67G7J9)#4*%#)20#)I67P7J9)+%$1*)*)#4M%$#)I64M7J)/!+)=!4%&!01*+)

+53*42"%#%+)I#J)*)+5.+53*42"%#%+)I.J)/!+)3*42+)*+15/#/!+9)*T"*15#0/!U+*)=!4%&!01*+)D)*)+*5+)%01*4-

-*/%<4%!+7
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Figura 5. V%+14%.5%'(!9)*-)34!K50/%/#/*9)/#)4*$#'(!)+%$1*W#4M%$#)/*)3*42+)+*$*"%!0#/!+)IES#$UL9)ES#$UX9)

YD3UZ9)YB3U??)*)E6D#$U?QJ7

Atributos Químicos

# H# *̂0%3*#e#/,&7-*#,&#+*+,&#'(N/):,&#+%#-,7)9*#1*-*#,&#1%-M&#%&7(+*+,&B#l%#*:,-+,#
:,/#%&7%&#+*+,&4#,&#O*3,-%&#+%#1Z#/,&7-*/#'(%#%&&%&#&,3,&#*1-%&%97*/#-%*JK,#'(%#O*-)*#+%#
Q,-7%/%97%#P:)+*# 1Z#/N9)/,#+%#=4W"#*#Q,-7%/%97%#*3:*3)9*# 1Z#/PS)/,#+%#T4["B#H#/*),-#
*:)+%`#/*9)Q%&7*@&%#9,#.&1,+,&&,3,# .g,@!"#%#p*7,&&,3,# pH+@<"4#'(%#:,--%&1,9+%/#*,&#
&,3,&#/*)&#)97%/1%-)`*+,&#%n,(#+%#3)7,3,E)*#+)Q%-%9:)*+*#+%97-%#,&#+%/*)&#%&7(+*+,&4#:,/,#
pode ser evidenciado pelos mais baixos valores de Ki e soma de bases, bem como pelo fato 

+%#/*9)Q%&7*-%/#/)9%-*3,E)*#1-%+,/)9*97%/%97%#:*(3)9N7):*# Y*3+%-*9,#%7#*3B4#<;!;"B#r,#
%97*97,4#,#F,-)`,97%#6F#+,#1%-M3#.g,@!#/,&7-,(#O*3,-#+%#g)#%#g-#+%#e4<[#%#<4[e4#-%&1%:-

7)O*/%97%4#0%/#/*)&#%3%O*+,#%/#-%3*JK,#*,&#+%/*)&#F,-)`,97%&#+,#/%&/,#1%-M3#  *̂0%3*#
e"G# Q*7,#'(%4#*&&,:)*+,#_#&(*#/*),-#*7)O)+*+%#+%#*-E)3*#+%97-%#*&#,0&%-O*+*&#9,#1%-M3# *̂#
+%#?W4e#:/,3:#{E@!#+%#*-E)3*"4#&(E%-%#/)9%-*3,E)*#+)Q%-%9:)*+*#%n,(#/*7%-)*3#+%#,-)E%/#+%#
:,/1,&)JL%&#+)Q%-%97%&#*,#3,9E,#+,#1%-M34# )/1,&7,#1%3*#&%+)/%97*JK,4#7*3#:,/,#&(E%-)+,#
1,-#\*-7)9&# !]]e"
# c&#O*3,-%&#+%#}1Z#&K,#)9O*-)*O%3/%97%#9%E*7)O,&#1*-*#7,+,&#,&#F,-)`,97%&#%#&,3,&#
%&7(+*+,&# *̂0%3*#e"B#d*/*# !]T?"#%#\*-7)9&# !]]e"4#%&7(+*9+,#&,3,&#&%/%3F*97%&#9,#H:-%4#
/,&7-*-*/#'(%#E-*9+%&#*/13)7(+%&#+%#O*-)*JK,#+%#}1Z#*&&,:)*+,#*#*37,&##9NO%)&#+%#*3(/N9),#
&K,#)9+):*7)O,&#&%E(-,&#+%#&,3,&#-):,&#%/#/)9%-*)&#,9+%#1-%+,/)9*/#:*-E*&#1%-/*9%97%&B#
u,3{,QQ#%7#*3B# !]T]"4#'(%#7*/0R/#%&7(+*-*/#&,3,&#&%/%3F*97%&#9,#H:-%4#*M-/*-*/#'(%#,#
:,97%V+,#+%#*3(/N9),#%&7P#+)-%7*/%97%#-%3*:),9*+,#*,#1-,:%&&,#+%#*37%-*JK,#+*&#%&/%:7)7*&#
+*#Q-*JK,#*-E)3*4#,:,--%9+,#O*3,-%&#/*)&#%3%O*+,&#9*&#1,-JL%&#+,#1%-M3#,9+%#*&#*37%-*JL%&#&%#
1-,:%&&*/#:,/#/*),-#)97%9&)+*+%B#
# H#1-%&%9J*#+%#%3%O*+,&#:,97%V+,&#+%#*3(/N9),#%S7-*NO%34#:,9:,/)7*97%/%97%#*#*37,&#
:,97%V+,&#+%#:P3:),#%#/*E9R&),4#7*3#:,/,#,:,--%#9,&#1%-M&#$u*3@W4#$u*3@?4#^Y1@]4#^Y,!;4#
^k,@!!4#$Y*3@!e4#CP#Q,-*/#:,9&7*7*+,&#1,-#OP-),&#*(7,-%&#9,&#&,3,&#+*#I,-/*JK,#2,3)/L%&#
 Y,%3F,#%7#*3B4#<;;W*0"B#v%F*-*#f#d)33/*9# !]T!"4#:)7*+,&#1,-#\*-7)9&#  !]]e"4#:,9&7*7*-
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 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,

ram que solos ricos em montmorilonita desprendiam grandes quantidades de alumínio por 

F)+-X3)&%4#(/*#O%`#'(%#%&&%#7)1,#+%#*-E)3*#R#/()7,#)9&7PO%3#%/#&,3,&#+%#-%*JK,#P:)+*4#:,/#
O*3,-%&#+%#1Z#%97-%#=4]#%#W4<B#.&&*&#:,9+)JL%&#&K,#13%9*/%97%#&*7)&Q%)7*&#9*#/*),-)*#+,&#
F,-)`,97%&#+,#1%-M3#̂ k,@!!4#,#'(*3#*1-%&%97*#:,97%V+,&#%S1-%&&)O,&#+%#%&/%:7)7*&#9*#Q-*JK,#
*-E)3*# Y*3+%-*9,#%7#*3B4#<;!;"4#0%/#:,/,#O*3,-%&#+%#1Z#O*-)*9+,#%97-%#=4[#%#W4<#9,&#F,-)`,9-

7%&#+)*E9X&7):,&#&(0&(1%-M:)*)&4#*&&,:)*+,&#*#:,97%V+,&#+%#Y*q\E#%#H3#/PS)/,&#+%#<;4W#%#
!?#:/,3:#{E@!#+%#&,3,4#-%&1%:7)O*/%97%B#c&#+%/*)&#1%-M&#&(1-*:)7*+,&#/,&7-*/#:,9+)JL%&#
&%/%3F*97%&#_'(%3*&#-%3*7*+*&#1,-#v%F*-*#f#d)33/*9# !]T!"4#/*&#1*-%:%#'(%#*#F)+-X3)&%#+*&#
esmectitas é mais ativa no TXo-11 pelo fato de apresentarem os maiores conteúdos de Ca, 

\E#%#H3#9,#1%-M3#%/#*3E(9&#+%#&%(&#F,-)`,97%&#%/#-%3*JK,#*,&#+%/*)&#%&7(+*+,&# *̂0%3*#
e"4#0%/#:,/,#:,97%V+,&#&)E9)M:*7)O,&#+%#%&/%:7)7*&4#%&7*9+,#+%97-%#,&#/*),-%&#,0&%-O*+,&#
 Y*3+%-*9,#%7#*3B4#<;!;"B
# c&#&,3,&#%&7(+*+,&#*1-%&%97*/#,&#O*3,-%&#+%#H3#O*-)*9+,#%97-%#;4;#%#<4=#:/,3:#{E@!#
+%#&,3,#1*-*#,&#F,-)`,97%&#&(1%-M:)*)&4#%#+%#;#*#<!4[#:/,3:#{E@!#+%#&,3,#1*-*#,&#&(0&(1%--
M:)*&4#:,/#O*3,-%&#/R+),&#+%#<4=#%#[4?#:/,3:#{E@!#+%#&,3,#1*-*#,&#-%&1%:7)O,&#F,-)`,97%&B#
.&&%&#/*)&#%3%O*+,&#O*3,-%&#%/#&(0&(1%-QN:)%4#Q*7,#7*/0R/#-%3*7*+,#1,-#d*/*# !]T?"4#:,-

)9:)+%/#:,/#*&#/*),-%&#*/13)7(+%&#+%#O*-)*JK,#+,#}1Z# /R+)*#+%#@!4e#%/#&(1%-QN:)%#%#+%#
~!4?#%/#&(0&(1%-QN:)%"4#,#'(%#R#:,9+)`%97%#:,/#,&#1-)9:N1),&#+*#'(N/):*#+%#&,3,# 63,,/#%7#
*3B4#<;;W"h#*#/*),-#%3%7-,9%E*7)O)+*+%#9%&&%&#F,-)`,97%&#%&7P#*&&,:)*+*#_#&(*#/*),-#:*1*:)+-

*+%#+%#-%7%9JK,#+%#:P7),9&4#)9:3()9+,#,#H3#%S7-*NO%3B#H#/*),-#*:)+%`#7-,:PO%3#%#1,7%9:)*3#,0-

&%-O*+*#%&7P#*&&,:)*+,#*#(/#F,-)`,97%# 6YQ="#:,/#*0(9+*97%#/,&'(%*/%97,4#-%Q%-%97%#*,#
1%-M3#$HY*3@!eB#$,&&)O%3/%97%4#,#/%:*9)&/,#+%#Q%--X3)&%# 6-)9{/*94#!][;"#R#-%&1,9&PO%3#
1%3*#+%&7-()JK,#+*&#*-E)3*&#<h!#%#*:)+%`#+%&&%#&,3,#%#F,-)`,97%B#c#O*3,-#+%#g)#+%&&%#F,-)`,97%4#
<4;e4#0%/#:,/,#,&#0*)S,&#O*3,-%&#+%#&,/*#+%#0*&%&#9,&#F,-)`,97%&#&(0&(1%-M:)*)&#+%&7%#1%--
M3# /R+)*#+%#!4?#:/,3:#{E@!#+%#&,3,"#:,/1*-*7)O*/%97%#*#/*),-)*#+,&#1%-M&#*9*3)&*+,&4#)9-

+):*/#+,/)989:)*#+%#/)9%-*3,E)*#&)3):*7*+*#!h!4#:,9+)`%97%#:,/#*#*7(*JK,#+,#/%:*9)&/,#+%#
Q%--X3)&%#9,#F,-)`,97%B#r,#%97*97,4#%&&%&#O*3,-%&#%&7K,#%/#+)&&,989:)*#%/#-%3*JK,#_#*7)O)+*+%#
+*#*-E)3*#+,#/%&/,# e[4]#:/,3:#{E@!#+%#*-E)3*"4#0%/#:,/,#*,#&%-#O*3,-#+%#1Z# W4="B#H&&)/4#
outro fator pode se somar e estar relacionado ao seu elevado conteúdo de Al e química do 

F,-)`,97%#%#1%-M3#%/#'(%&7K,4#:,/,#O%-%/,&#*#&%E()-B##
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Tabela 3. C*+5$1#/!+)/#+)#0<$%+*+)[5,-%"#+)/*)4!1%0#)3#4#)!+)3*42+)*+15/#/!+7)
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 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,

## H# *̂0%3*#=#/,&7-*#,&#:,%M:)%97%&#+%#:,--%3*JK,#�-�#%#,#9NO%3#+%#&)E9)M:89:)*#�$�#
1*-*# *&# :,--%3*JL%&#%97-%#+)Q%-%97%&# Q,-/*&#+%#*:)+%`#  7-,:PO%34#1,7%9:)*3# %#1Z"#%# *3E(9&#
*7-)0(7,&#+,&#&,3,&#%&7(+*+,&B#H&#/%3F,-%&#:,--%3*JL%&#Q,-*/#,0&%-O*+*&#%97-%#,&#O*3,-%&#+%#
1Z#%#*&#O*-)PO%)&#&,/*#+%#0*&%&#%#&*7(-*JK,#1,-#0*&%&# -#�#;4T;���G#-#�#;4[[���4#-%&1%:7)O*-

/%97%"4#&%9+,#0%/#/*)&#Q-*:*#*#:,--%3*JK,#%97-%#,#1Z#%#,&#:,97%V+,&#+%#H3#%#YB#$*-*#,#:*&,#
+,#H34#%&&%&#-%&(37*+,&#1,+%/#)9+):*-#(/*#1-,OPO%3#*JK,#+,#gY3#!#/,3#p@!#&,0-%#Q,-/*&#
9K,#7-,:PO%)&#+%#H34#7*3#:,/,#&(E%-)+,#1,-#d*/*#f#g)%F3# !]]]"#%#\*-'(%&#%7#*3B# <;;<"B#
d*/*#f#g)%F3# !]]]"#,0&%-O*-*/#'(%#*&#:(37(-*&#+%&%9O,3O)+*&#%/#&,3,&#&%/%3F*97%&#9,#
%&7*+,#+,#H:-%#9K,#/*9)Q%&7*O*/#&R-),&#&)97,/*&#+%#7,S):)+*+%#1,-#*3(/N9),B#2%E(9+,#,&#
*(7,-%&4#%&&%#:,/1,-7*/%97,#%&7*-)*#-%3*:),9*+,#_#:,9C(E*JK,#+%4#0*&):*/%97%4#+,)&#Q*7,-%&h#
,&#7%,-%&#+%#:P3:),#9*#&,3(JK,#+,#&,3,#1,+%-)*/#/)7)E*-#*#7,S):)+*+%#+,#*3(/N9),4#%#,#/R7,+,#
1*+-K,#1*-*#%S7-*JK,#+,#%3%/%97,# gY3#!#/,3#p@!"#1,+%#9K,#&%-#*+%'(*+,#1*-*#7*)&#&,3,&B#
H3/%)+*#%7#*3B# <;!;"#*O*3)*9+,#*&#Q,-/*&#+%#H3#%/#F,-)`,97%&#+,&#/%&/,&#&,3,&#*'()#%&7(-

T
a
b

e
la
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+*+,&#&(E%-%/#,(7-,&#%S7-*7,-%&#1*-*#'(*97)M:*-#*&#Q,-/*&#+%#H3#7-,:PO%3B
# \*-'(%&#%7#*3B# <;;<"#7%97*9+,#%S13):*-#:,/,#*#/)9%-*3,E)*#1,+%-)*#:,9+):),9*-#,&#
%3%O*+,&#7%,-%&#+,#%3%/%97,#%/#&,3,&#&%/%3F*97%&# H37,#5*O*-)"4#:,9:3(N-*/#'(%#*#1-%&%9J*#
:,/(/#+%#/)9%-*)&#)97%-%&7-*7)M:*+,&#:,/#H3@F)+-XS)#%97-%:*/*+*&#:,9+):),9,(#,&#%3%O*-

+,&#%#*9,-/*)&#7%,-%&#+,#%3%/%97,#%S7-*N+,#:,/#&,3(JK,#+%#gY3#!#/,3#p@!B#c&#*(7,-%&#*)9+*#
sugerem que esses valores não necessariamente estariam correlacionados com a atividade do 

*3(/N9),#9*#&,3(JK,#+,#&,3,#%4#1,-7*97,4#:,/#*#&(*#7,S):)+*+%B
# H#0*)S*#,(#)9%S)&7%97%#:,--%3*JK,#%97-%#*&#Q,-/*&#+%#*:)+%`#+*# *̂0%3*#=#%#,#:*-0,9,#
,-E89):,# Y"#%O)+%9:)*#'(%#*#/*7R-)*#,-E89):*#1,(:,#:,97-)0()#1*-*#*#*:)+%`#+%&&%&#&,3,&4#
0%/#:,/,#1*-*#*#&(*#Y^Y# -#�#@;4;=#9B&B#1*-*#*#:,--%3*JK,#%97-%#Y#%#Y^YG#+*+,&#9K,#/,&7-*-

+,&"4#*#'(*3#)9:3()#:*-E*&#1%-/*9%97%&#+%O)+,#_#1-%&%9J*#%S1-%&&)O*#+%#/)9%-*)&#M3,&)3):*7*-

+,&#<h!#9*#Q-*JK,#*-E)3*4#7*3#:,/,#*-E(/%97*+,#*97%-),-/%97%B#.&7*#Q-*JK,#E-*9(3,/R7-):*#
-%3*:),9*@&%#1,&)7)O*#%#&)E9)M:*7)O*/%97%#:,/#H3# -#�#;4W]���"4#ZqH3# -#�#;4W<���"#%#Y^Y#
 -#�#;4[!���G#+*+,&#9K,#/,&7-*+,&"4#/*&#9K,#:,/#1Z#%/#PE(*# -#�#;4!=#9B&B"4# Q*7,&#'(%#
podem estarem associados, conjuntamente ou não, a dois fatores (a) o Al extraído por KCl 

!#/,3#p@!#1,+%#%&7*-#1*-:)*3/%97%#-%3*:),9*+,#*#Q,-/*&#9K,#7-,:PO%)&#+,#%3%/%97,#%#*&&,-

:)*+*&#*#/)9%-*)&#)97%-%&7-*7)M:*+,&4#,&#'(*)&#%&7K,#1-%&%97%&#9*#/*),-)*#+,&#&,3,&#%&7(+*+,&#
 Y*3+%-*9,#%7##*3B4#<;!;"G# 0"#*#1-%&%9J*#%S1-%&&)O*#+%#:*-E*&#1%-/*9%97%&#9*#/*),-)*#+,&#
F,-)`,97%&#%#&,3,&B
# c&#O*3,-%&#+%#:*-0,9,#,-E89):,# Y"#&K,#-%3*7)O*/%97%#0*)S,&#%/#&(1%-QN:)%# /R+)*#
+%#!<4<#E#{E@!#+%#&,3,"4# -%+(`)9+,#*)9+*#/*)&#%/#1-,Q(9+)+*+%# /R+)*#+%#e4T#E#{E@!#+%#
&,3,"B#c#/PS)/,#O*3,-#%/#&(0&(1%-QN:)%4#!!#E#{E@!#+%#&,3,4#:,--%&1,9+%#*,#V9):,#1%-M3#%/#
'(%#FP#*(/%97,#+,#Y#%/#1-,Q(9+)+*+%4#:,9+)`%97%#:,/#,&#1-,:%&&,&#%9O,3O)+,&#9*#Q,-/*-

Tabela 4.)D!*2"%*01*)/*)"!44*$#'(!)4)*)0,8*$)/*)+%M0%2":0"%#)E)/!)-!-*01!)/!)34!/51!)E*#4+!0)3#4#)#)

4*$#'(!)*014*)#14%.51!+)/*)#"%/*&)/!)+!$!)I6$9)\]6$)*)3\)*-)\FNJ)*)#+)+*M5%01*+)8#4%<8*%+^)3\)*-)\F_)

I3\J9)+!-#)/*).#+*+)I`>J9)+#154#'(!)3!4).#+*+)ISaJ9)"#3#"%/#/*)/*)14!"#)/*)"<1%!0+)IDYDJ9)"#4.!0!)

!4M:0%"!)IDJ)*)"!01*b/!)/*)#4M%$#)3#4#)1!/!+)!+)=!4%&!01*+)*)3*42+)*+15/#/!+)I0)c)XHJ7

JK,#+%#.&1,+,&&,3,&#CP#'(%#*#*:)+%`#1,7%9:)*3#7*/0R/#*(/%97*#&)E9)M:*7)O*/%97%#%/#1-,-

Q(9+)+*+%B#c#/PS)/,#O*3,-#+%#Zq#Q,)#,0&%-O*+,#9%&7%#1%-M3# !!4=#:/,3:#{E@!#+%#&,3,"#%#9,#
F,-)`,97%#&(0&(1%-M:)*3#'(%#+%7R/#,#/*),-#:,97%V+,#+%#Y4#)9:3(&)O%#&(1%-),-#*,&#+,&#F,-)-
`,97%&#&(1%-M:)*)&4#&(E%-)9+,#7)1,#+)Q%-%9:)*+,#+%#/*7R-)*#,-E89):*#%/#-%3*JK,#*,&#+%/*)&#
1%-M&#%#F,-)`,97%&#*9*3)&*+,&4#*#'(*3#Q,)#1*&&NO%3#+%#/,0)3)+*+%#9,#&)&7%/*4#+%1,&)7*9+,#%#
Q,-/*9+,#,&#F,-)`,97%&#%&1X+):,&#_&#%S1%9&*&#+,&#%3(O)*)&B
 Os maiores conteúdos de Ca e Mg observados estão associados aos horizontes do 

1%-M3#YkO%@[# *̂0%3*#e"4#,&#'(*)&#&K,#1-,O%9)%97%&#+,#1-X1-),#/*7%-)*3#+%#,-)E%/B#H&&,:)*-

+,#*#)&&,4#*#1%'(%9*#1-,Q(9+)+*+%#+,#&,3(/# ?;#:/"#9%&7%#1%-M34#&%(&#%3%O*+,&#:,97%V+,&#+%#
&)37%# �#<[;#E#{E@!"#%#O*3,-%&#+%#g)# �#e4;"4#*3R/#+%#9(3,&#+%#*3(/N9),#%S7-*NO%3#%#,&#/*),-%&#
O*3,-%&#+%#1Z#,0&%-O*+,&#1,-#7,+,#,#1%-M3# 1Z#�?4;"4#&(E%-%/#/%9,-#)+*+%#-%3*7)O*#%#E-*(#
+%#)97%/1%-)&/,#+%&7%#%/#-%3*JK,#*,&#+%/*)&#1%-M&#%&7(+*+,&B#
# v/*#1%:(3)*-)+*+%#%/#-%3*JK,#*#%&&%&#:P7),9&#0P&):,&#R#*#)9O%-&K,#+*#-%3*JK,#Y*n\E#
'(%#,:,--%#*#1*-7)-#+%#!?#:/#+%#1-,Q(9+)+*+%#9,#1%-M3#^Y,@!;4#Q*7,#CP#-%3*7*+,#1,-#Y,%3F,#
%7#*3B# <;;W*0"#%/#&,3,&#1-,O%9)%97%&#+*#I,-/*JK,#2,3)/L%&B#.&&*#)9O%-&K,4#*&&,:)*+*#*,&#
%3%O*+,&#:,97%V+,&#+%#H3#%S7-*NO%3#9,#1%-M34#,&#'(*)&#1,+%/#,(#9K,#%&7*-%/#*&&,:)*+,&#_#
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 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,

&(*#*7)O)+*+%#9*#&,3(JK,#+,#&,3,4#-%&7-)9E%/#*#(7)3)`*JK,#+%#7*)&#&,3,&#1*-*#/()7*&#:(37(-*&#
:(37)O*+*&4#&%/#*#*+%'(*+*#*+)JK,#+%#:,--%7)O,&B# *̂3#)9O%-&K,#7*/0R/#R#,0&%-O*+*#9,#1%-M3#
^Y1@]#*#1*-7)-#+%#?;#:/#+%#1-,Q(9+)+*+%B#r%&7%4#R#*:,/1*9F*+*#1%3*#-%+(JK,#%S1-%&&)O*#
%/#1-,Q(9+)+*+%#+,&#:,97%V+,&#+%#Y*#%#*(/%97,#+%#\E#%#H3B#$*-*#%&7%#1%-M34#%&&*&#%S1-%&-
&)O*&#O*-)*JL%&#'(N/):*&#%/#1-,Q(9+)+*+%#1,&&)O%3/%97%#%&7K,#-%3*:),9*+*&#*&#+)Q%-%9J*&#+%#
&%+)/%97*JK,#)/1,&7*&#1%3,#1-X1-),#/*7%-)*3#+%#,-)E%/4#Q*7,#CP#-%3*7*+,#*:)/*#%#1,-#\*-7)9&##
 !]]e"#1*-*#&,3,&#&%/%3F*97%&#9,#%&7*+,#+,#H:-%B
# ./#7%-/,&#E%-*)&4#,&#7%,-%&#+%#QX&Q,-,#*&&)/)3PO%3#&K,#/()7,#0*)S,&#9,&#&,3,&#%&7(-

+*+,&4#Q*7,#CP#-%3*7*+,#1,-#\,-%)-*#%7#*3B# <;;]"#1*-*#,&#&,3,&#+*#I,-/*JK,#2,3)/L%&B#c&#
/*),-%&#O*3,-%&#&K,#,0&%-O*+,&4#,(#%/#&(1%-QN:)%4#+%O)+,#_#-%:):3*E%/#+%#9(7-)%97%&4#%n,(#
%/#1-,Q(9+)+*+%4# 9,&# F,-)`,97%&#Y#,(# )97%-/%+)P-),&4# ,&# '(*)&4# 9%&7%# V37)/,# :*&,4# %&7K,#
relacionados ao material de origem, sugerindo perda do elemento durante o processo de 

)97%/1%-)&/,#%#Q,-/*JK,#+%&&%&#&,3,&#1%3,#Q*7,#+,&#7%,-%&#9K,#&%#/*97%-%/#9,&#F,-)`,9-

7%&#&,0-%C*:%97%&B#c#/PS)/,#O*3,-4#!e[#/E#{E@!4# Q,)#,0&%-O*+,#9,#F,-)`,97%#Y#+,#1%-M3#
^Y1@T# *̂0%3*#e"B#u*3,-#%&7%#/()7,#&(1%-),-#*,#+,&#+%/*)&#1%-M&#%#%/#-%3*JK,#*,#F,-)`,97%#
&,0-%1,&7,#+,#/%&/,#1%-M3# *̂0%3*#e"4#&(E%-)9+,#/)9%-*3,E)*#+)Q%-%9:)*+*4#1,&&)O%3/%97%#
,-)E)9*+*#1%3*#+)Q%-%9J*#+%#&%+)/%97*JK,#)/1,&7*#1%3,#/*7%-)*3#+%#,-)E%/4#7*3#:,/,#-%3*7*+,#
1*-*#,#1%-M3#̂ Y1@]B#c#F,-)`,97%#6FS#+,#1%-M3#.g,@!#:,9:%97-*#,#/*),-#7%,-#+,#%3%/%97,#+,#
1%-M3# ?#/E#{E@!"4#,#'(%#1,+%#%&7*-#-%3*:),9*+,#_#&(*#/,0)3)`*JK,#:,9C(97*#*,&#:,/13%S,&#
,-E*9,@/%7P3):,&# +,&# F,-)`,97%&# &(1%-M:)*)&# %# +%1,&)JK,# 9,#6FS#  d,/%&4# <;;W"4# %n,(# _#
1-%&%9J*#%#*+&,-JK,#+,#QX&Q,-,#9,&#:,/1,&7,&#*/,-Q,&#)9,-E89):,&4#:,/(9&#9,&#F,-)`,97%&#
%&1X+):,&#+%#.&1,+,&&,3,&# Y,%3F,4#<;;T"B

CONSIDERAÇÕES FINAIS

# c&#*7-)0(7,&#'(N/):,&#+%#/()7,&#&,3,&#+*#I,-/*JK,#2,3)/L%&#+)Q%-%/#:,9&)+%-*O-

%3/%97%#+*#/*),-)*#+*'(%3%&#+%#7%--*#M-/%#CP#+%&:-)7,&#%#/*1%*+,&#9*#-%E)K,#H/*`a9):*4#
+,/)9*+*#1,-#p*7,&&,3,&#%#H-E)&&,3,&B#\%3,# <;;e"#&*3)%97*#'(%#%/#7,-9,#+%#?=U#+,#%&7*+,#
do Acre é coberto por Luvissolos e Cambissolos, solos, segundo o autor, de boa fertilidade 

9*7(-*3B#r,#%97*97,4#/()7,&#+%3%&#1,+%/#%&7*-#*&&,:)*+,&#*#%3%O*+,&#%#*9,-/*)&#:,97%V+,&#
+%#H3#%S7-*NO%3#%/#1-,Q(9+)+*+%4#:,/,#1,+%#&%-#,0&%-O*+,#9,&#1%-M&#̂ Y1@]4#̂ Y,@!;#%#̂ k,@
!!4# ,&# '(*)&4# %/#*3E(9&# :*&,&4# -%3*:),9*/@&%# *# +)Q%-%9J*&#+%# &%+)/%97*JK,#9*7(-*3/%97%#
impostas pelo material origem, o que parece ser de ampla ocorrência e se manifestar em 

&(1%-QN:)%#9,&#&,3,&#+*#I,-/*JK,#2,3)/L%&B#.&&%&#Q*7,&# +%&:,97)9()+*+%#3)7,3XE):*#%#7%,-#
+%#H3"4#/%&/,#&%#+%&:,9&)+%-*-/,&#*#-%*3#*7)O)+*+%#+,#H3#9*#&,3(JK,#+,&#&,3,&#%&7(+*+,&#
%#&%(#%Q%)7,#M7,7XS):,4#9,&#)/1%3%#*#-%D%7)-#&,0-%#,&#1*-8/%7-,&#(7)3)`*+,&#9*#:3*&&)M:*JK,#
+%&&%&#&,3,&#9,#2)6Y24#&,0-%7(+,#9,#'(%#&%#-%Q%-%#*#,-+%/#+,&#p(O)&&,3,&B#$,-#+%M9)JK,4#7*3#
:3*&&%#+%O%-)*#*0*-:*-#&,3,&#:,/#*37*#*7)O)+*+%#+*#*-E)3*#%#&*7(-*JK,#1,-#0*&%&#)/%+)*7*/%97%#
*0*)S,#+%#F,-)`,97%#H#,(#F,-)`,97%#.# ./0-*1*4#<;;?"4#,#'(%#,:,--%#9,&#7-i&#1%-M&#&(1-*-

:)7*+,&B#r,#%97*97,4#&%#+%&%C*-/,&#'(%#,&#p(O)&&,3,&#-%1-%&%97%/#*1%9*&#&,3,&#%(7-XM:,&#
%#'()/):*/%97%#QR-7%)&#1,-#7,+,#,#1%-M34#FP#9%:%&&)+*+%#+%#&%#-%+%M9)-#:-)7R-),&#%#:,9:%)7,&#
taxonômicos para a ordem, ou mesmo valores de Al extraído por outros extratores, o que 

7%-P#7*/0R/#-%1%-:(&&K,#%/#,(7-* &"#:3*&&% &"#+,#2)6Y24#*&#'(*)&#+%O%-K,#*0*-:*-#*'(%3%&#
&,3,&#+,7*+,&#+%#%3%O*+*#*7)O)+*+%#+%#*-E)3*#%#%3%O*+,&#:,97%V+,&#+%#:P7),9&#0P&):,&#%#H3#
%S7-*NO%3#%/#1-,Q(9+)+*+%B#H1*-%97%/%97%4#%&&%&#&,3,&#%&7K,#Q-%'(%97%/%97%#*&&,:)*+,&#*,&#
&%+)/%97,&#7%-:)P-),&#+*#I,-/*JK,#2,3)/L%&#9,#6-*&)3B#
# l%O)+,#_&#1%:(3)*-)+*+%&#+%#7*)&#&,3,&4#%&7(+,&#&K,#9%:%&&P-),&#1*-*#/%3F,-#%97%9+)-
mento tanto dos processos que neles ocorrem como do seu comportamento frente a diversos 

(&,&#%#1-P7):*&#+%#/*9%C,4#*#M/#*O%-)E(*-#'(*)&#+%O%/#&%-#,&#1-,:%+)/%97,&#*+%'(*+,&#1*-*#
,#/%3F,-#(&,#%#/*9%C,#&(&7%97PO%)&#+%&&*&#7%--*&B# *̂)&#1-,:%+)/%97,&#-%'(%-%/#(/#:,9F%-
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:)/%97,#1-%:)&,#+,&#*7-)0(7,&#%#+)&7-)0()JK,#+,&#&,3,&#9*#1*)&*E%/B
# �9Q*&%#Q(7(-*#+%O%-P#&%-#+)-%:),9*+*#*,&#%&7(+,&#+*#*7)O)+*+%#+,#H3#9*#&,3(JK,#+,#
&,3,#%#+,#%S7-*7,-#/*)&#*+%'(*+,#+,#%3%/%97,#%/#&(0&7)7()JK,#*,#gY3#!#/,3#p@!4#,0C%7)-
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