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K?'ML?>@RG'?c?BQGQ9@?'CASEM@?'K?'>?T>?@@RG'=GEMAGLMCE&'

GBF=D9A<;F$B$HCFI=FF?;

jC' mCD?EC'  ' ?@BRG' C=>?@?ABCKG@' G@' KCKG@'

>?c?>?AB?@'CG@'B?@B?@'K?'T?>LMACORG'?'K?'HMTG>'C=EMNCKG@'

=C>C'NC>CNB?>MUCORG'KC'ZQCEMKCK?'MAMNMCE'KG@'NMANG'EGB?@'K?'

@?L?AB?@'K?'C>>GU&

' <' B?@B?' K?' T?>LMACORG' C=GABGQ' KMc?>?AOC@'

@MTAM\NCJHC@'?AB>?'?E?@2' @?AKG'ZQ?'G' EGB?' ' B?H?'L?AG>'

T?>LMACORG' KG' ZQ?' G@' K?LCM@&' u@B?' B?@B?' d' CEBCL?AB?'

=CK>GAMUCKG' ?' =G@@QM' CEBC' >?=?JDMEMKCK?2' NGABQKG' ARG'

MAKMNC' C' ?L?>TrANMC' ?L' NCL=G2' G' ZQ?' G' BG>AC2' LQMBC@'

H?U?@2'MANGL=E?BG'=C>C'K?B?>LMAC>'G'=GB?ANMCE'\@MGE]TMNG'

KC@'@?L?AB?@2'=G>dL'?L'EGB?@'FGLGTrA?G@'=GK?'CHCEMC>'

>CUGCH?EL?AB?' C' ZQCEMKCK?' KC@' @?L?AB?@' kl"Wj(' ?'

b(Xq(gn<2' :_`o&

<' B?@B?' K?' NGL=>ML?ABG' K?' =EeABQEC@' MAKMNGQ'

@?L?EFCAOC@'?AB>?'G@'EGB?@'CHCEMCKG@2'C=>?@?ABCAKG'LCMG>'

NGL=>ML?ABG'=C>C'G'EGB?'�2'ZQ?'KMc?>MQ'C=?AC@'KG'EGB?' 2'AG'

?ABCABG2'CLDG@'ARG'KMc?>M>CL'KG@'K?LCM@&'jG>LCEL?AB?2'

=EeABQEC@' NGL'LCMG>?@' HCEG>?@'LdKMG@' K?' NGL=>ML?ABG'

@RG' NGA@MK?>CKC@' LCM@' HMTG>G@C@2' =G>' >?@QEBC>?L' K?'

@?L?AB?@'NGL'LCMG>'ZQCAJKCK?'K?'>?@?>HC@'kz(j'?B'CE&2'

 :_!o&'u@BQKG@'NGAKQUMKG@'NGL'C>>GU'k"(lxV(ggW2'8;;6o2'

BCLDdL'?ANGAB>C>CL'KM\NQEKCK?@'=C>C'?@B>CJ\NC>' EGB?@'

K?' @?L?AB?@' CB>CHd@' KG' NGL=>ML?ABG' KC@' =EeABQEC@2'

=>MANM=CEL?AB?'ZQCAKG'G@' EGB?@'CHCEMCKG@'C=>?@?ABC>CL'

=GB?ANMCE'\@MGE]TMNG'?E?HCKG&

jG'B?@B?'K?'c>MG'@?L'B?>>C2'G@'>?@QEBCKG@'MAKMNC>CL'

G' EGB?'  ' NGLG' CZQ?E?' K?' L?AG>' =GB?ANMCE' \@MGE]TMNG2'

KMc?>MAKG'KG@'K?LCM@2'G@'ZQCM@'ARG'KMc?>M>CL'?AB>?'@M&'u@B?'

B?@B?' d' >?NGL?AKCKG' =C>C' KMH?>@C@' ?@=dNM?@' KC' cCL^EMC'

"GCN?C?2' NGA@MK?>CAKG' ZQ?' @?L?AB?@' >?@M@B?AB?@' [@'

NGAKMOP?@'K?@cCHG>SH?M@'@RG'C@'LCM@'HMTG>G@C@'kbWbuX<'?'

qWuWX(2' ::Yo&

jG' B?@B?' K?' ?AH?EF?NML?ABG' CN?E?>CKG2' G' EGB?'

 ' LG@B>GQ' L?AG>' ZQCEMKCK?2' KMc?>MAKG' KG@' K?LCM@2'

NGLG' IS'FCHMC' @MKG'GD@?>HCKG'AG@' B?@B?@'CAB?>MG>?@&'jG'

?ABCABG2'LG@B>GQ' ZQ?' G' EGB?' �' C=>?@?ABGQ'L?AG>' HMTG>'

KG'ZQ?'G@' EGB?@'82'Y'?'6&' W@BG'LG@B>C'C'?\NSNMC'KG' B?@B?'

K?' ?AH?EF?NML?ABG' CN?E?>CKG' =C>C' KMc?>?ANMC>' EGB?@' K?'

@?L?AB?@' K?' C>>GU' NGL' @?L?EFCAB?' T?>LMACORG2' G' ZQ?'

ARG'cGM'=G@@^H?E'=G>'A?AFQL'GQB>G'B?@B?&

<@'KCKG@'C=>?@?ABCKG@'AC'{MTQ>C' 'LG@B>CL'G@'

?c?MBG@'KG@'=?>^GKG@'K?'ML?>@RG'@GD>?'C'=G>N?ABCT?L'K?'

T?>LMACORG'KC@'@?L?AB?@&'q?>M\NGQ9@?'ZQ?2'AC@'=>ML?M>C@'

8Y' FG>C@2' FGQH?' ?@B>CJ\NCORG' KG@' EGB?@' ?L' B>r@' A^H?M@'

K?'HMTG>&' u@B?'L?@LG'=?>^GKG'NGA\>LGQ'G' EGB?' ' NGLG'

CZQ?E?'K?'L?AG>'HMTG>2'NGLG'IS'FCHMC'@MKG'C=GABCKG'AG@'

B?@B?@'NGAH?ANMGACM@&' '(EdL'KM@BG2'cGM'=G@@^H?E' MK?AJ\NC>'

G' EGB?' �' NGLG' K?' HMTG>' MAB?>L?KMS>MG' ?' G@' EGB?@' 82' Y' ?'

6' NGLG'G@'LCM@' HMTG>G@G@2' G'ZQ?' @]'FCHMC' @MKG'=G@@^H?E'

=?EG' B?@B?' K?' ?AH?EF?NML?ABG' CN?E?>CKG&' <@' =?>^GKG@'

NGL=>??AKMKG@'K?'Y_'?'!8'FG>C@'K?'ML?>@RG'=>GLGH?>CL'

LCMG>'T?>LMACORG'AG@' EGB?@'CHCEMCKG@'KG'ZQ?'G'=?>^GKG'



 !Y

b�3�.'{#*7.7�.'t*.$$#2'j�4$+7'g#�+$'z#'p#7#�#$'#'X.�.#4'"�5+33+'w+*3+4+33+
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CAB?>MG>&' (' =C>J>' K?' C=>GiMLCKCL?AB?' `6' FG>C@' FGQH?'

>?KQORG'AC'=G>N?ABCT?L'K?'=EeABQEC@'AG>LCM@2'AG@'EGB?@'

8' C' 6' @?AKG' GD@?>HCKC' KM@JAORG' ?AB>?' ?E?@&' <@' ?c?MBG@'

A?TCJHG@'KC'FMK>CBCORG'=G>' EGATG@'=?>^GKG@'=GK?L'@?>'

GD@?>HCKG@'AG@'B?@B?@'ZQ?'CHCEMCL'G'=GB?ANMCE'\@MGE]TMNG'

KC@'@?L?AB?@2'IS'ZQ?'?@B?@'@RG'@?A@^H?M@'=C>C'K?B?NBC>'C@'

=?>KC@'K?HMKG'['FMK>CBCORG'kt<<zlm<bv2' :__o&

xQCAKG'G'=?>^GKG'K?'ML?>@RG'd'EGATG'?'FS'DCMiC'

KM@=GAMDMEMKCK?' K?' GiMTrAMG' G' L?BCDGEM@LG' C?>]DMNG' d'

@QD@JBQ^KG' =?EG' c?>L?ABCJHG' kz(jm(l2' 8;;8o2' GAK?' C@'

@?L?AB?@' IS' KCAM\NCKC@' BrL' L?AG>' ?A?>TMC' KM@=GA^H?E'

=C>C'G'=>GN?@@G'T?>LMACJHG2'>?�?JAKG'?L'L?AG>'HMTG>'

KC@' =EeABQEC@' cG>LCKC@' kXWb(Xz' ?B' CE&2'  :: o2' CEdL'

KC' EMD?>CORG' K?' @GEQBG@' A?N?@@S>MG@' [' T?>LMACORG' KC@'

@?L?AB?@'kb(lmX<'?'nWgn<Xlm2'8;;Yo&

p?@LG' NGL' NC>CNB?>^@JNC@' =?NQEMC>?@' K?'

@GD>?HMHrANMC'?L'NGAKMOP?@'NGL'DCMiC@'NGAN?AB>COP?@'K?'

GiMTrAMG2'G'K?@?L=?AFG'KG@'NMANG' EGB?@' cGM'=>?IQKMNCKG'

ZQCAKG'G'=?>^GKG'K?'FM=GiMC'@?'?@B?AK?Q'=G>' 8;'FG>C@'

KMLMAQMAKG' C' =G>N?ABCT?L' K?' cG>LCORG' K?' =EeABQEC@'

AG>LCM@&' mCE' GD@?>HCORG' NG>>GDG>C' C@' MAKMNCOP?@' K?'

b>C�cG>K' k :!!o2' ZQ?' H?>M\NGQ' NG>>?ECORG' ?AB>?' C'

?iN>?ORG'K?'?BCAGE'AG'L?MG'K?'CECTCL?ABG'?'G'=?>^GKG'

K?'ML?>@RG2'CBd'C'=>GB>Q@RG'KC'>CK^NQEC'?L'@?L?AB?@'K?'

LMEFG2'CEcCcC'?'C>>GU2'?LDG>C'pC>JA'?B'CE&' k :: o' B?AFC'

NGEGNCKG'?L'K�HMKC'BCE'C\>LCORG&'m>CDCEFG@'NGAKQUMKG@'

NGL'C>>GU2'LMEFG'?'c?MIRG'MAKMNC>CL'ZQ?'NQ>BG@'=?>^GKG@'

K?'ML?>@RG'cG>CL'@Q\NM?AB?@'=C>C'>?KQUM>'K>C@JNCL?AB?'C'

T?>LMACORG'KC@'@?L?AB?@'kl(v('?'Wl(t(2' :::�'z(jm(l'

?B'CE&2'8;;;�'bVlm�zW<'?B'CE&2'8;;8o&

(' {MTQ>C' 8' LG@B>C' C' =G>N?ABCT?L' K?' =EeABQEC@'

CAG>LCM@'cG>LCKC@'C=]@'KMc?>?AB?@'=?>^GKG@'K?'ML?>@RG2'

MAKMNCAKG' ZQ?' =?>^GKG@' ?E?HCKG@' =>GLGH?L' CQL?ABG'

KG' A�L?>G' K?' =EeABQEC@' CAG>LCM@&' <' ?c?MBG' KG' =?>^GKG'

K?'8Y'FG>C@'K?'ML?>@RG2'@GD>?'C'cG>LCORG'KC@'=EeABQEC@'

CAG>LCM@2' =C>?N?' @?>' K?HMKG' CG@' KCAG@' N?EQEC>?@'

=>GHGNCKG@' =?EC' ML?>@RG2' ?L' LCMG>' =>G=G>ORG' KG' ZQ?'

C' NGAN?AB>CORG' K?' GiMTrAMG' AC' STQC2' KMc?>?AB?L?AB?'

KG' =?>^GKG' K?'  8;' FG>C@' K?' ML?>@RG' ZQ?' =>GLGH?' C'

K?@?@B>QBQ>CORG' KC@' L?LD>CAC@' N?EQEC>?@' C@@GNMCKC'

TABELA 1 9'Germinação (G), comprimento de plântula (CP), teste de frio sem terra (TF) e envelhecimento acelerado (EA) 

2# ',4'$ 5$+#- 2# -#3#4+#- 2# 1//$R ') <=>? @AB: U14+1 V1/,1 P =UC EIIJ

g<mul -'k�o b"'kNLo m{'k�o u('k�o
g !;D�  `28D 6:D Y�N
g8 :;C  _2YCD _�C _;C
g� :8C  :26C _YC `6D
gY :6C  _2 CD _8C !!C
g6 :�C  _2�CD _6C !_C

b&q&'k�o 62!Y _2� 82`: �2``

�'pdKMC@'@?TQMKC@'=?EC'L?@LC'E?B>C'AC'NGEQAC2'ARG'KMc?>?L'?AB>?'@M'=?EG'B?@B?'K?'mQ�?f'C'6�&'

Figura 1'9'>#/3,41WX$ YZ[ 2# ',4'$ 5$+#- 2# 1//$RC ') <=>? @ABC -6%3#(2$- 1 2,*#/#4+#- 9#/\$2$- 2# ,3#/-X$ 21- 

-#3#4+#-: U14+1 V1/,1C =U: EIIJ:
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CG' =>GN?@@G' K?' K?B?>MG>CORG' KC@' @?L?AB?@' kzug<Vbnu'

?'w(lvWj2' :!�o&'jG@'=?>^GKG@'K?'Y_'?'!8'FG>C@'G'KCAG'

=>GHGNCKG' =?EG' ?@B>?@@?' cGM' =C>NMCEL?AB?' >?NQ=?>CKG'

=?EC' GNG>>rANMC' K?' CETQLC' >?G>TCAMUCORG' ?' @?E?JHMKCK?'

KC@' L?LD>CAC@' N?EQEC>?@&' <@' =?>^GKG@' ?iN?@@MHCL?AB?'

EGATG@' =>?IQKMNC>CL' G' K?@?AHGEHML?ABG2' K?HMKG' ['

?iN?@@MHC' EMD?>CORG' K?' EMiMHMCKG@' AC' STQC' ?' KMLMAQMORG'

KG@' B?G>?@' K?' GiMTrAMG' EMH>?2' NGL' M@@G2' CQL?ABCAKG' C'

cG>LCORG' K?' =EeABQEC@' CAG>LCM@' GQ' =GQNG' HMTG>G@C@2'

NGLG' BCLDdL'GD@?>HC>CL' {>CANG' ?B' CE&' k ::6o&' lGD' C@'

NGAKMOP?@' K?' ?E?HCKG' ?@B>?@@?2' GNG>>?L' KM\NQEKCK?@'

AG' >?@BCD?E?NML?ABG' KC@' G>TCA?EC@' N?EQEC>?@2' NGLG'

BGAG=EC@BG@' ?' =EC@LGK?@LG@' ?' L?LD>CAC@' N?EQEC>?@2'

ZQ?' QLC' H?U' NGL=>GL?JKC@2' =?>LMB?L' C' EMiMHMCORG'

K?' =>GKQBG@' MAB>CN?EQEC>?@2' BCM@' NGLG' CO�NC>?@2' SNMKG@'

G>TeAMNG@' CLMAGSNMKG@' ?' ^GA@' kp(Xb<l' {Wgn<2' 8;;6o2'

Figura 2'�']5^4+651- 14$/31,- YZ[ 2# ',4'$ 5$+#- 2# 1//$RC ') <=>? @ABC -6%3#(2$- 1 2,*#/#4+#- 9#/\$2$- 2# ,3#/-X$ 

21- -#3#4+#-: U14+1 V1/,1C =U: EIIJ

Figura 3'�'L$39/,3#4+$ 21 91/+# 1_/#1 Y'3[ 2# 95^4+651- 2# ',4'$ 5$+#- 2# 1//$RC ') <=>? @ABC -6%3#(2$- 1 2,*#/#4-

+#- 9#/\$2$- 2# ,3#/-X$ 21- -#3#4+#-: U14+1 V1/,1C =U: EIIJ



 !`
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?AB>?'?E?@'"'?'v' kt<<zlm<bv2' :__o2'?@@?ANMCM@'=C>C'C'

T?>LMACORG'?'LCAQB?AORG'KG'HMTG>&

<@' KCKG@' K?' NGL=>ML?ABG' KC' =C>B?' Cd>?C' KC@'

=EeABQEC@' ?ANGAB>CL9@?' AC' {MTQ>C' �&' <D@?>HGQ9@?' ZQ?'

FGQH?' ?c?MBG' KG@' =?>^GKG@' K?' ML?>@RG' @GD>?' C' HC>MSH?E'

NGA@MK?>CKC&'<'=?>^GKG'K?'!8'FG>C@'=>G=G>NMGAGQ'LCMG>'

K?@?AHGEHML?ABG' K?' =EeABQEC@' =C>C' G@' EGB?@2' @?AKG' G'

EGB?'  ' NGL' L?AG>' =?>N?ABQCE' K?' =EeABQEC@' AG>LCM@&'

W@@G' @QT?>?' ZQ?2' C@' @?L?AB?@' K?' C>>GU' M>>MTCKG' =GK?L'

@Q=G>BC>'=?>^GKG@'=>GEGATCKG@'AC@'NGAKMOP?@'K?'FM=GiMC'

GQ'CAGiMC'@?L'@Gc>?>'KCAG@' ML?KMCBG@'NGL'C'FMK>CBCORG'

=>GEGATCKC&'�'=G@@^H?E'C'GNG>>rANMC'K?'>??@B>QBQ>CORG'K?'

L?LD>CAC@2' ?HMBCAKG' C' EMiMHMCORG' K?' @GEQBG@' kp(Xb<l'

{Wgn<2' 8;;6o' ?' G' K?@KGD>CL?ABG' ?' B>CA@EGNCORG' K?'

@QD@BeANMC@'=GK?'cCHG>?N?>'G'N>?@NML?ABG'KC@'=EeABQEC@&'

u@@?'B?@B?'?@B>CJ\NGQ'G@'EGB?@'K?'@?L?AB?@2'>CJ\NCAKG'G@'

>?@QEBCKG@'GDJKG@'=?EG'B?@B?'K?'T?>LMACORG&

<' NGL=>ML?ABG' KC@' >C^U?@' k{MTQ>C' Yo' B?H?'

Figura 4'�'L$39/,3#4+$ 21 91/+# /1,R Y'3[ 2# 95^4+651- 2# ',4'$ 5$+#- 2# 1//$RC ') <=>? @ABC -6%3#(2$- 1 2,*#/#4+#- 

9#/\$2$- 2# ,3#/-X$ 21- -#3#4+#-: U14+1 V1/,1C =U: EIIJ:

Figura 5'�'L$39/,3#4+$ +$+15 Y'3[ 2# 95^4+651- 2# ',4'$ 5$+#- 2# 1//$RC ') <=>? @ABC -6%3#(2$- 1 2,*#/#4+#- 9#/\$2$- 

2# ,3#/-X$ 21- -#3#4+#-: U14+1 V1/,1C =U: EIIJ:
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NGL=G>BCL?ABG' @?L?EFCAB?' CG' NGL=>ML?ABG' KC' =C>B?'

Cd>?C&' <@' >?@QEBCKG@' GDJKG@' ARG' LG@B>C>CL' MAMDMORG'

KG' @M@B?LC' >CKMNQEC>' NGLG' MAKMNCKG'=G>' w?�E?f' ?'wECN�'

k ::Yo2'L?@LG'?L'NGAKMOP?@'DC@BCAB?'EMLMBCAB?@'=C>C'G'

K?@?AHGEHML?ABG' KC@' =EeABQEC@2' KMc?>MAKG' K?' zCABC@' ?B'

CE&' k8;;;o&' (' ML?>@RG' KC@' @?L?AB?@' ?L' STQC' =>GHGNC' C'

>S=MKC'?LD?DMORG'?'C'>Q=BQ>C'KC@'L?LD>CAC@'N?EQEC>?@2'

ZQ?' C@@GNMCKC' CG@' EGATG@' =?>^GKG@' K?' ML?>@RG' NCQ@C' C'

K?B?>MG>CORG'KC@'@?L?AB?@'kzug<Vbnu'?'w(lvWj2' :!�o2'

=GK?AKG'KMLMAQM>'G'NGL=>ML?ABG'KC@'>C^U?@&'<@'LCMG>?@'

=?>^GKG@' K?' ML?>@RG' =GK?L2' BCLDdL2' B?>' Cc?BCKG'

C' CJHMKCK?' ?AUMLSJNC' AC@' @?L?AB?@2' =GM@' CETQLC@'

?AUMLC@2' @CDMKCL?AB?2' ?@BRG' C@@GNMCKC@' NGL' C' MAMDMORG'

KC'T?>LMACORG'?�GQ'N>?@NML?ABG'KC@'>C^U?@'?L'@MBQCOP?@'

K?'FM=GiMC'?'CAGiMC2' NGLG'C' MAH?>BC@?'?' @QN>G@?'@MABC@?'

kyuj-' ?B' CE&2'  :::o' ?' SENGGE' K?@MK>GT?AC@?' kbnVj-' ?'

{uXg2' :::o&

('ML?>@RG'?L'STQC'KC@'@?L?AB?@'=?EG'=?>^GKG'K?'

8Y'FG>C@'=>GLGH?Q'C'cG>LCORG'K?'=EeABQEC@'k{MTQ>C'6o'NGL'

BCLCAFG'L?AG>'KG'ZQ?'CZQ?EC@'=>GH?AM?AB?@'KG'=?>^GKG'

K?' !8' FG>C@2' ?@@?' =?>^GKG2' AG' ?ABCABG2' cGM' A?N?@@S>MG'

=C>C'ZQ?'GNG>>?@@?L'BGKG@'G@'=>GN?@@G@'L?BCD]EMNG@'AC@'

@?L?AB?@2'Gc?>?N?AKG'NGAKMOP?@'=C>C'ZQ?'G'=>GN?@@G'K?'

T?>LMACORG'cG@@?'NGANEQ^KG2'KM\NQEBCAKG'C'MAB?>=>?BCORG'

KG@'KCKG@'GDJKG@'=C>C'G'=?>^GKG'?L'ZQ?@BRG&'('ML?>@RG'

=G>'  8;' FG>C@' K?LGA@B>GQ' @?>' MACK?ZQCKG' =C>C' G'

N>?@NML?ABG' KC@' =EeABQEC@2' K?HMKG' CG' EGATG' =?>^GKG'

?L' ZQ?' C@' @?L?AB?@' \NC>CL' ?i=G@BC@' [' K?\NMrANMC' K?'

GiMTrAMG'AG'L?MG'CEdL'K?'CQL?ABC>'G'GKG>'NC>CNB?>^@JNG'

K?'=QB>?cCORG2'K?HMKG'['KMLMAQMORG'KC'NGAN?AB>CORG'K?'

GiMTrAMG'=>?@?AB?'AC'STQC&

"C>C' C' LC@@C' @?NC' k{MTQ>C' `o' KC@' =EeABQEC@'

GD@?>HGQ9@?' G' NGL=G>BCL?ABG' >?=>?@?ABCKG' =G>' QLC'

?ZQCORG' ZQCK>SJNC' NGL' LSiMLG' GNG>>?AKG' ?AB>?' 6:'

FG>C@' =C>C' G' EGB?'  ' ?' _:' FG>C@' =C>C' G' EGB?' 82' H?>M\NGQ9

@?' ?@B>CJ\NCORG' KG@' EGB?@' C' =C>J>' K?@@?@' =?>^GKG@&'

u@@?@'KCKG@'LG@B>CL'ZQ?'=?>^GKG@'?E?HCKG@'K?'ML?>@RG'
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