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Performance evaluation of the water balance simulation model ISAREG
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used for  the water balance of the “Planalto Medio” Region (RS).
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V@IAG]I?I2'?GIVGI=@KS@2'K>'O@V_>?>'?@'!l'?@'W@X@V@GV>'I'{!'

?@'=IVL>'?@'8;;l2'KI'E=JVIOI'cVGN>2'@='F>A>'NVI=I?>&'

"IVI' >' =>KGS>VI=@KS>' ?IF' S@KFR@F2' W>G' H[AG]I?I' H=I'

JIS@VGI'?@'SV^F'S@KFG\=@SV>F'Q>='XIQH\=@SV>2'?@'A@GSHVI'

?GV@SI2' GKFSIAI?>F'I'8;2'�;'@'l;'Q='?@'OV>WHK?G?I?@&'(F'

A@GSHVIF'?>F'S@KFG\=@SV>F'@='=='~N'W>VI='SVIKFW>V=I?IF'

OIVI'Q='?@'MNHI'ISVIXUF'?I'V@AILY>r

P'�'i9~'�'!;{{yql;j

>K?@' P U' >' O>S@KQGIA'=ISVGQGIA' ?I' MNHI' K>' F>A>' @=' Q='

?@'MNHI'@'~'U'I'A@GSHVI''?>'S@KFG\=@SV>'@='==~N'&''<F'

S@KFG\=@SV>F' W>VI=' �HmI?>F' F@=IKIA=@KS@' Q>=' MNHI'

?@F[AI?I&'

"IVI' I' Q>=OIVILY>' ?>F' XIA>V@F' FG=HAI?>F'

ISVIXUF' ?>' =>?@A>2' >F' O>S@KQGIGF' ?@' OV@FFY>' =@?G?>F'

W>VI='SVIKFW>V=I?>F'@='H=G?I?@'X>AH=USVGQI'ISVIXUF'?I'

@gHILY>'IOV@F@KSI?I'O>V'-@KHQPS@K'i! :;jr

�'�'�
res
'�'i�

sat
'9'�

res
j'y'�!'�' '¡'�'P' K]=

>K?@' �2' �
res 

e
 
�

sat
' FY>2' V@FO@Q[XI=@KS@2' ' I' H=G?I?@'

X>AH=USVGQI2''I'H=G?I?@'X>AH=USVGQI'V@FG?HIA''@'I'H=G?I?@'

X>AH=USVGQI' ?@' FISHVILY>2' @=' Q={yQ={' @' ¡2'=' @' K' FY>'

OIV`=@SV>F2' S>?>F' IOV@F@KSI?>F' KI' cIJ@AI' !' @' >J[?>F'

ISVIXUF'?>'OV>NVI=I'Q>=OHSIQG>KIA'DEck  i-E�wk~cE�2'

!  !j2' I' OIV[V' ?>F' XIA>V@F' ?I' QHVXI' QIVIQS@V_F[QI'

?@S@V=GKI?I' O>V' kHKPI' i8;;{j' OIVI' >' F>A>' ?I' @FSILY>'

=@S@>V>AbNGQI'?I'E=JVIOI'cVGN>2'O@VS@KQ@KS@'v'HKG?I?@'

?@'=IO@I=@KS>'"IFF>'dHK?>2'Q>KFG?@VIK?>'I'@gHILY>r

=�'!'9'!'y'K
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TABELA 1' 9' J17LM$/! 272.N=82/! -$! *$718#3$7! $/=+2-2/!

para o solo da estação meteorológica da Embrapa Trigo

Parâmetro
c@>V'?@'w=G?I?@'D@FG?HIA'ig

res
j''iQ={'yQ={'j''''''''''' ;2!6�  ''''''

c@>V'?@'w=G?I?@'CISHVI?>'ig
sat
j''iQ={'yQ={j''''''''''' ;2� 8 �'''''''''

I'?I'QHVXI'i!yQ=j ;2;l;{{''''''''
"IV`=@SV>'i=j'i9j ;2! ::!''''''''
"IV`=@SV>'K'i9j !28�:88

!''d>KS@r'DEck'i-E�wk~cE�2'!  !j&

  d>VI= H[AG]I?>F'Q>=>'OIV`=@SV>F'=@S@>V>AbNGQ>F'

?>'=>?@A> >F'V@NGFSV>F'=@S@>V>AbNGQ>F'?GMVG>F'?I'@FSILY>'

=@S@>V>AbNGQI' Q>KX@KQG>KIA' ?I' HKG?I?@' ?I' E=JVIOI'

cVGN>2' "IFF>' dHK?>2' DC2' AI[SH?@' 8:}' !6�' C2' A>KNGSH?@'

68}'8��'@'IA[SH?@'l:q'=&'(F' XIVGMX@GF'H[AG]I?IF' W>VI=r'

VI?GILY>'F>AIV'NA>JIA'@='T�y=8?GI2'S@=O@VISHVIF'=MmG=I'

@'=_KG=I' @=' }k2' H=G?I?@' V@AI[XI'=U?GI' ?>' IV' @='�2'

X@A>QG?I?@'?>'X@KS>'@='=yF2'=@?G?I'I'!;'='?@'IASHVI'@'

QPHXI'@='==2'>Q>VVG?IF'K>'O@V_>?>'?@'!l'?@'W@X@V@GV>'I'

{!'?@'=IVL>'?@'8;;l&'

<F' OIV`=@SV>F' @?MaQ>F' I?>SI?>F' K>' =>?@A>'

Q>VV@FO>K?@VI= I>' F>A>' ?I' @FSILY>' =@S@>V>AbNGQI' ?I'

E=JVIOI' cVGN>' @' O@VS@KQ@' v' HKG?I?@' ?@' =IO@I=@KS>'

"IFF>' dHK?>2' ISHIA=@KS@' QAIFFGaQI?>' Q>=>' �IS>FF>A>'

s@V=@AP>'?GFSVbaQ>'fOGQ>'¢'�s?'{' iCcDEk�'@S'IA&2'8;;8j2'

V@A@X>' >K?HAI?>' @' FHJFSVIS>' JIFIAS>&' <F' OIV`=@SV>F2'

QI=I?IF' @' OV>WHK?G?I?@' ?>' F>A>2' W>VI=' ?@AG=GSI?>F''

@=' WHKLY>' ?I' OV>WHK?G?I?@'=MmG=I' ?>F' S@KFG\=@SV>F2'

@KgHIKS>'gH@'I'S@mSHVI'?>'F>A>'IXIAGI?>'W>G'?@aKG?I'O>V'

k`=IVI'i8;;�j&'(F'Q>K?GLR@F'?>'O@VaA'@'IF'QIVIQS@V_F[QIF'

uFGQIF' ?>' F>A>' IXIAGI?>2' K@Q@FFMVGIF' OIVI' I' FG=HAILY>2'

W>VI='?@aKG?IF'A>QIA=@KS@'O>V'kHKPI'i8;;{j'@'Q>KFSI='

KI'cIJ@AI'8&

('IXIAGILY>'W>G'V@IAG]I?I'I?=G[K?>'H=I'NVI=_K@I'

O@V@K@2' QHA[XI?I' F@=' GVVGNILY>2' QHn>F' OIV`=@SV>F2'

Q>KFSIKS@F'I>'A>KN>'?>'IK>2'@FSY>'IOV@F@KSI?>F'KI'cIJ@AI'

{&

TABELA 3'9'Parâmetros da gramínea perene

Parâmetro
"V>WHK?G?I?@'=U?GI'?>'FGFS@=I'VI?GQHAIV'i=j'! ;2{;
k>@aQG@KS@'?@'QHASHVI! !2;

d>KS@r'!eI='@S'IA&'i!  qj&

 (' Q>=OIVILY>' @KSV@' >F' XIA>V@F' @F[=I?>F' @' >F'

XIA>V@F' =@?G?>F' W>G' V@IAG]I?I2' I?=G[K?>' H=I' V@AILY>'

AGK@IV'@mOV@FFI'O>Vr

"
i 
�'J<

i

>K?@'<
i
'U'QI?I''XIA>V'=@?G?>2'"

i
'U'QI?I'XIA>V'@F[=I?>2'J'U'

>'Q>@aQG@KS@'?@'V@NV@FFY>2'IXIAGI?>'O@A>'S@FS@'t'OIVI'£�!2'

Q>KW>V=@'(AA@K'@S'IA&'i! : j&'<F'XIA>V@F'@F[=I?>F'W>VI=2'

SI=JU=2' Q>VV@AIQG>KI?>F' Q>=' >F' =@?G?>F' ISVIXUF' ?>F'

GK?GQI?>V@F' @FSIfF[Q>Fr' precisão2' ?I?I' O@A>' Q>@aQG@KS@'

?@' Q>VV@AILY>' oVp' i(��E�' @S' IA&2! : jt' $O2=-P,2' ISVIXUF'

?>' _K?GQ@' ?@' �GAA=>h' o?p' i�B�T<cc2' ! :8j' @' de 

desempenho'oQp'ik(T(D-<'@'CE�cE�~(C2'!  qj2'>J[?>F'

V@FO@Q[XI=@KS@'ISVIXUF'?IF'@gHILR@Fr

Q'�'V?

' <K?@' <' U' I' =U?GI' ?>F' XIA>V@F' =@?G?>F2' "' U' I'

=U?GI' ?>F' XIA>V@F' @F[=I?>F' @'�' U' >' KZ=@V>' ?@' OIV@F'

?@' XIA>V@F' @F[=I?>F' @'=@?G?>F&' (' OV@QGFY>2' ?I?I' O@A>'

Q>@aQG@KS@'?@'Q>VV@AILY>2'GK?GQI'>'NVIH'?@'?GFO@VFY>'?>F'

?I?>F'>J[?>F'@='V@AILY>'v'=U?GI&'('@mI[?Y>'V@AIQG>KI9

F@'Q>='>'IWIFSI=@KS>'?>F'XIA>V@F'@F[=I?>F'@='V@AILY>'

I>F' >JF@VXI?>F2' XIVGIK?>' ?@' ]@V>2' OIVI' K@KPH=I'

Q>KQ>V?`KQGI2' I' H=2' OIVI' Q>KQ>V?`KQGI' O@VW@GSI&' <'

?@F@=O@KP>'O>?@'XIVGIV'?@']@V>'I'H='@'U'Q>KFG?@VI?>'

J>=' I' OIV[V' ?@' XIA>V@F' IQG=I' ?@' ;2ll' ik(T(D-<' @'

CE�cE�~(C2'!  qj&

1+0&-"*%$0.+.2,03&00($

<F' XIA>V@F' ?@' H=G?I?@' X>AH=USVGQI' ?>' F>A>'

>J[?>F' KI' FG=HAILY>' ?>' JIAIKL>' ?@' MNHI' K>' FGFS@=I'

F>A>9OAIKSI9IS=>FW@VI2' ISVIXUF' ?>' =>?@A>' BC(DE-2' @='

Q>=OIVILY>' I>F' XIA>V@F' =@?G?>F' O@A>' S@KFG\=@SV>'

@KQ>KSVI=9F@' KI' cIJ@AI' �&' k>KW>V=@' V@OV@F@KSI?I' KI'
TABELA 2'9'H,7-0LM$/!-,!:$5Q.!$!825283$5N/=82/!R/082/!-,!/,.,!-2!$/32LP,!+$3$,5,.SB082!-2!)+652:2!"50B,

Parâmetro
kI=I?I ~>VG]>KS@'(
"V>WHK?G?I?@'I?>SI?I'iQ=j l;
c@mSHVI'! 8 '�'IV@GIt''!;'�'FGAS@t'l!'�'IVNGAIt'�'�'T<
w=G?I?@'NVIXG=USVGQI'KI'kIOIQG?I?@'?@'kI=O>'w-

QQ
'i�j8 ;28q

w=G?I?@'NVIXG=USVGQI'K>'">KS>'?@'THVQPI'"@V=IK@KS@'w-
O=
'i�j8 ;28{

e@KFG?I?@'?>'F>A>'?
s
'iNyQ={j8 !2{6

Fonte: 1câmara (2004);  2 curva de retenção da umidade do solo determinada por Cunha (2003)
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k.*�#7'B4$#'�+���'#'�+$�'(73�7�+'�+��.�.

"#$%&'()*+,&'-./01.2'"+*3+'(4#)*#2'5&!62'7&82',& !9 :2'8;; &

dGNHVI' !2' I' V@NV@FFY>' AGK@IV' @KSV@' >F' XIA>V@F' =@?G?>F'

@' @F[=I?>F' GK?GQ>H' >' IAS>' O>S@KQGIA' ?@' I?@V^KQGI' ?>'

=>?@A>'BC(DE-&

<' XIA>V' >J[?>' ?>' Q>@aQG@KS@' ' ?@' ' V@NV@FFY>2'

J�;2 6 82' U' QAIFFGaQI?>' Q>=>' IASI=@KS@' FGNKGaQI[X>'

O@A>'S@FS@''t'OIVI'£�!2'GK?GQIK?>'gH@'>F'XIA>V@F'@F[=I?>F'

FY>2' @FSI[F[QI=@KS@2' GNHIGF' I>F' =@?G?>F2' I>' K_X@A' ?@'

FGNKGaQ`KQGI'?@'!'�&'

<'?@F@=O@KP>'?>'=>?@A>'BC(DE-'W>G2'SI=JU=2'

IXIAGI?>' ISVIXUF' ?>F' GK?GQI?>V@F' @FSIfF[Q>F' ' precisão2''

$O2=-P,2' @' 'de desempenho' @' >' ' V@FHASI?>'@KQ>KSVI9F@'

?GFQVG=GKI?>' KI' cIJ@AI' 6&' e@' IQ>V?>' Q>=' >F' QMAQHA>F'

@W@SHI?>F2'>'IAS>'Q>@aQG@KS@'?@'Q>VV@AILY>'>J[?>'GK?GQ>H'

>' O@gH@K>' NVIH' ?@' ?GFO@VFY>' ?>F' ?I?>F' @=' V@AILY>'

v' =U?GIt' ' >' _K?GQ@' ?@' Q>KQ>V?`KQGI' IQG=I' ?I' =U?GI''

GK?GQ>H'I'J>I'@mI[?Y>'?>'=>?@A>t'>'XIA>V'?>' GK?GQI?>V'

TABELA 4 9'Umidade volumétrica média do solo gramado, em cm3/cm3, relacionada às tensões medidas no tensiômetro 

DT
Tensiômetro

G!$!/0+1.2-,!:$.,!+,-$.,!%&'()*!DT
ISAREG

), no período de 16 de fevereiro a 31 de março de 2006, 

Passo Fundo, RS

DIA Tensiômetro ISAREG DIA Tensiômetro ISAREG

1 0,275 0,270 23 0,250 0,234

2 0,252 0,270 24 0,251 0,243

3 0,243 0,261 25 0,247 0,237

4 0,238 0,252 26 0,247 0,234

5 0,237 0,244 27 0,246 0,232

6 0,252 0,240 28 0,245 0,231

7 0,250 0,252 29 0,237 0,231

8 0,248 0,243 30 0,230 0,230

9 0,269 0,238 31 0,228 0,230

10 0,272 0,270 32 0,277 0,230

11 0,263 0,270 33 0,278 0,270

12 0,262 0,270 34 0,288 0,270

13 0,257 0,260 35 0,280 0,270

14 0,285 0,250 36 0,292 0,270

15 0,275 0,270 37 0,294 0,270

16 0,266 0,265 38 0,288 0,270

17 0,271 0,262 39 0,284 0,265

18 0,271 0,270 40 0,281 0,257

19 0,265 0,260 41 0,271 0,248

20 0,260 0,251 42 0,300 0,247

21 0,256 0,241 43 0,288 0,270
22 0,242 0,236 44 0,284 0,261

  ISAREG=0,9592   tensiômetro

0,2

0,25

0,3

0,220 0,270 0,320

   !!tensiômetro (cm
3
/cm

3
)

  
IS

A
R

E
G

 (
c
m

3
/c

m
3
)

FIGURA 1'9'Análise da regressão linear entre os valores da umidade volumétrica do solo gramado, em cm3 /cm3C!,6=-,/!

:$.,!+,-$.,!%&'()*!DT
ISAREG 

G!$!:$.,!3$7/0U+$35,!DT
Tensiômetro 

), no período de 16 de fevereiro a 31 de março de 2006, Passo 

Fundo, RS 
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?@'?@F@=O@KP>'>J[?>'KI'IXIAGILY>'QAIFFGaQ>H'>'=>?@A>'

Q>=>' muito bom2' Q>KW>V=@' I' @FQIAI' OV>O>FSI' O>V'

kI=IVN>'@'C@KS@APIF'i!  qj&'

�>' @KSIKS>2' @FS@F' V@FHASI?>F' W>VI=' >J[?>F'

OIVI' H=I' XIVGILY>' ?@' H=G?I?@' JIFSIKS@' @FSV@GSI2'

Q>VV@FO>K?@K?>'I'H=' GKS@VXIA>'?@';28{'I';2{;'Q={yQ={ 

?@' H=G?I?@' X>AH=USVGQI2' Q>VV@FO>K?@K?>' vF' XIVGILR@F'

>JF@VXI?IF'?HVIKS@'IO@KIF'I'@FSILY>'?@'X@VY>&' '">VU=2'

>F' V@FHASI?>F' O>FG[X>F' >J[?>F2' gH@' XIAG?I=' >' HF>' ?>'

=>?@A>' BC(DE-' OIVI' FG=HAILY>' ?>' JIAIKL>' ?@' MNHI' ?>'

F>A>' KIF' Q>K?GLR@F' IXIAGI?IF2' Q>KaV=I=' "@V@GVI' @S' IA&'

i8;;{j' gH@' V@AISI=' H=I' J@=' FHQ@?G?I' IOAGQILY>' ?>'

=>?@A>'@='XMVGIF'V@NGR@F&'

4$!3-&0($

 !"# $%&'()*+# +, -.+ /%( 0+"1(2"'" " "3"1(")4%5 

% ,%'+1% 6789:; #(,.1%.5 #"<#/"=%0(",+&=+5 % >"1"&)% 

?@'0($% '% #%1%5 3"1('"&'% #." .<1(2")4% &" 0+A(4% '% 

B1"&"1=% CD'(% '% 9(% ;0"&'+ '% 7.1E

 !"!#$%&'()*+',-'./#0"'&()

8FF:!5 9E;EG H:!7:!5 CE:EG I96;JK5 HEFEG LM9C8!5 9E 

NO+0"<%&"1 :#<,"=+# %/ 9+/+0+&$+ :3"O%=0"&#O(0"<%&E 

Agronomy Journal, C"'(#%&, 3EPQ5 OERSTURRV5 QWPWE

8FF:!5 9E;EG B:9:6985 FE7EG 98:75 XEG 7C6KJ5 CE Crop 

 !"#$%&"'(#)&"*$'+, ;.('+1(&+# /%0 Y%,O.<&A Y0%O 

I"=+0 9+-.(0+,+&=#E 9%,+Z [8N5 QWWPE \TTOE 600(A"<%& 

"&' X0"(&"A+5 SRE

Y]C8985 9E^E -'./0'1)", 2",  (1"&)31"45$, 2$, 6$7$, ($8,

6)(%9:", 29, ;7"'*$, <)&9%$, '"(, ;&$#&)92"29(, 2$, 6$7$, 9,

'",=/7%/&",2",6$>"E VTT_E WROE X(##+0=")4% `C+#=0"'% +, 

8A0%&%,("a U B0%'.)4% b+A+="15 ["$.1'"'+ '+ 8A0%&%,(" 

+ C+'($(&" b+=+0(&c0("5 M&(3+0#('"'+ '+ B"##% [.&'%5 

B"##% [.&'%5  VTT_E

Y8C89;N5 8E BEG 7:!K:FJ875 BEYE 83"1(")4% '% 

X+#+,O+&?% '+ X(/+0+&=+# CD=%'%# '+ :#<,"<3" '" 

:3"O%=0"&#O(0")4% B%=+&$("1 &% :#="'% '+ 74% B".1%5 

L0"#(1E Revista Brasileira de Agrometeorologia5 7"&=" 

C"0("5 3ES5 &EQ5 OEPWUWd5 QWWdE

YM!J85 ;E9E =/&!", ="&"1%9&?(*1", 2$, 6$7$, 2", @')2"29,

Embrapa TrigoE B"##% [.&'%Z :,>0"O" K0(A%5 VV ,"(% 

VTT\E eY%,.&($")4% O+##%"1fE C+&#"A+, 0+$+>('" O%0 

g$h%>(,i=+00"E$%,E>0j +, QT /+3E VTTRE 

X8C5 HEYE 3"&G [:XX:75 9E8E !.,+0($"1 7(,.1"<%& %/ 

6&k1=0"<%&5 :3"O%0"<%& "&' 7?"11%l ;0%.&'l"=+0 

F+3+1# l(=? =?+ 9($?"0'# :-."<%&E Journal of Hydrology5 

8,#=+0'",5 3EV\\5 &EQU_ 5 OEdVUPS5 VTTTE

TABELA 5 -  !"#$%&'( )!*+( ",-./&'( )/*( "( /"%"01"23'( )#*(

calculado para a relação entre os valores da umidade 

volumétrica do solo gramado, simulados pelo modelo 

ISAREG  e medidos no tensiômetro, no período de 16 de 

fevereiro a 31 de março de 2006, Passo Fundo, RS

 (%"A(*1" valor
r T5WWP_
d T5dW_V
$ T5dWVW

X8C5 HEYE 3"&G JMm;:!5 HEG I:77:F6!;5 HE ;EG [:XX:75 9E 

8EG ^8L8K5 BE5I8F7MC5 BE :E bEG ;9N:!:!X6H^5 BEG X6:B:!5 

YE 8E 3"&E Theory of SWAP Version 2.0: 7(,.1"<%& %/ 

I"=+0 [1%l5 7%1.=+ K0"&#O%0= "&' B1"&= ;0%l=? (& =?+ 7%(1 

n I"=+0 n 8=,%#O?+0+ n B1"&= :&3(0%&,+&=E I"A+&(&A+&Z 

I"A+&(&A+& 8A0($.1=.0"1 M&(3+0#(=o p XFN5 QWWdE QRdOE 

X(#O%&@3+1 +,Z g ?qOZp  "&' K+$?&%1%Ao F(>0"0o5 __E

9:6YJ89XK5 ^E Dinâmica da Matéria e da Energia em 

Ecossistemas. VE+'E B(0"$($">"Z :78Fr5 X+O=%E '+ [@#($" + 

C+=+%0%1%A("5 QWWRE QRTOE

7NMs85 HEFECE '+E Modelo para Análise de Risco 
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Temperatura do solo favorável para o início da semeadura do arroz irrigado no 

Estado do Rio Grande do Sul
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kElpeVopl�&D&N=','1&8::5�&ElpeVopl�&DK&AG%1&8::rAn%

1+0&-"*%$0.+.2,03&00($

& i?BO>CD@ABC?9OD& AO& `:& DOKATaDO&IDKD?@?GbM>PAO&

FYG>LACAO1& WD@>|PA9OD& gFD& A& KDIJD@AKF@A&IHC>A& C?& O?G?&

CDOBFC?1& A& 61:& PI& CD& J@?]FBC>CACD& klOn1& AFIDBKA& CD&

5R1 hi& B?& 5h& CDPcBC>?& CD& ODKDIQ@?& JA@A& 881Rhi& B?& `h&
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Tabela 1&9&&Y2&'Z[$2!3$&$(-(1\6+5'2!5(3!20'2!5((-/$.'/'2!6$(6-]N5'29!20: -$6+[$2!'6-($5(1\6+5'2!C^D!'!Q0$!

4$-&$.5$3!$!4$-_(/(!/$!/'/(2!0>1+8'/(2!.(!&-':'1#(?!              

pOKATU?&oDKD?@?GbM>PA wAYKFCD&

EFG

w?BM>KFCD&<DOKD 'GYKFCD&kIn EFQ9&@DM>U?

AM@?DP?GbM>PA

!D@Z?C?

iAP[?D>@>B[A 8 q6r�:8� 65q:R�:8� r 5A 5 r695   
,FAZQA&kpGC?@AC?&C?&EFGn `:q:6�68� 65q`R�::� ;R 5Q 5 R695  :
lAgFA@> 8 q;x�56� 65q; �`:� rR 5Q 5 R`95   
EABKA&oA@>A 8 q;5�86� 6`q;x�;8� 5`x 5P 5 R`95  r

<Ob@>?&koAgF>BHn 8 q;:�; � 6:q5`�6R� `8 8A 5 R:95  x
=>?&,@ABCD `8q:5�:8� 68q: �`8� ` 8Q 5 R:95   

yAPA@>A 8xq`:�::� 6:q;8�85�  66 `Q 5 RR95  `

iAX>AO&C?&EFG 8 q5:�86� 65q58�85� r;: ;A 5 xR95   
_A@@?FJ>G[A 8 q5;�`:� 65q8R�8:� r:8 ;A 5 R`95   
yD@ABbJ?G>O 8xq6R�5;� 65q``�55� r:6 ;Q 5 R:95  x

!AOO?&_FBC? 8xq56�` � 68q8;�``� Rrx 6A 5 RR95 x;
p@DP[>I 8rq`r�;R� 68q5R�``� rR: 6Q 5 RR95   
i@FL&'GKA 8xq`x�85� 6`q`R�;8� ;r` 6D 5 r`95  :
zjG>?&CD&iAOYG[?O 8 q5`�8R� 6`q;:�;6� 65R 6D 5 R:95   

oA@PDG>B?&=AI?O 8rq8r�;:� 65q6;�88� `x` rQ 5 x595 x 
EABKA&=?OA 8rq65�6:� 6;q86�6 � `R: rP 5 r695   
EABK?&'FMFOK? 8rq6;�5R� 6`q;6�5;� `x: rP 5 r:95 x6

e\FZ 8xq8`�5r� 6`q6;�6:� ;;x x 5 R`95  ;
EABK?&�BMDG? 8xq5x�5`� 6;q56�;6� 8r6 x 5 xR95  :

eKAgF> 8 q:r�5:� 6`q`8�68� 6`  5 xr95   
EU?&N?@\A 8xq` �;;� 6Rq::�56�  R  5 R:95   

'GDM@DKD 8 q;R�;r� 66q;r�56� 55R 5:A 5 RR95 x6
EU?&,AQ@>DG `:q8:�8r� 6;q5 �:5� 58; 5:A 5 R`95   
d@FMFA>ABA 8 q;6�8`� 6rq:6�58� R 5:A 5 R`95  :
NAMH `5q8:�5`� 6;q:R�85� 85R 5:Q 5 r695 x5
�FA@AZ `:q8`�5r� 6Rq8R�6`� 5:: 5:Q 5 RR95   
EABKABA&C?&w>W@AIDBK? `:q6`�5x� 66q`5�6R� 85: 5:Q 5 RR95 x5

pBP@FL>G[ACA&C?&EFG `:q`8�`6� 68q`5�8:� ;8: 55 5 R:95  x

!DG?KAO&kiAJU?&C?&wDU?n `5q68�::� 68q85�8;� 5` 58A 5 r;98:::
zAMFA@U? `8q:5�;;� 68q:6�;:� 55 58Q 5 r695 xR

k�n_?BKDs&=e<&,='Vfp&f<&Edw1&5  ;%

Tabela 2 9!"$34$-'&0-'!!3`/+'!!/(!!2(1(!!/$2.0/(9!'!!G9<!53!!/$!!4-()0./+/'/$9!.(2!/$5a./+(2!/$!2$&$3:-(!$!(0&0:-(!

em 30 localidades do Estado do Rio Grande do Sul. 

lDIJD@AKF@A&IHC>A&C?&O?G?&khin&k61:&PIn
w?PAG>CACD EDKDIQ@? <FKFQ@?

5 8 ` 5 8 `
'GDM@DKD 5x18 5x1; 8:15 8518 881r 8;15
NAMH 5615 5R15 5x1` 5x16 5 1 851;
iAP[?D>@>B[A 5r16 5x1` 5 15 8:18 851: 8818
iAX>AO&C?&EFG 5;1x 5;1x 5618 5R1 5x1: 5 1;
i@FL&'GKA 5R16 5r16 5x1R 8:1R 851` 881x
pBP@FL>G[ACA&C?&EFG 5618 5R1: 5r18 5x1r 5 1R 8:1r
p@DP[>I 5r15 5r1R 5x16 5 1R 8:1 8818
_A@@?FJ>G[A 5R1: 5R1x 5r1 5x1 5 1 8515
,FAZQA&
kpGC?@AC?&C?&EFGn

5R1r 5r1r 5 1: 8:1R 851` 8`18

e\FZ 5r1; 5x1; 5 1x 8515 881; 8`16
eKAgF> 5r1r 5r1R 5x1 8:18 851` 8`1;
zAMFA@U? 561; 5R1r 5x1r 5 18 5 1x 851 
zFG>?&CD&iAOYG[?O 5R1` 5r15 5x1` 5 16 8515 881`
oA@PDG>B?&=AI?O 5r1; 5r1 5x1; 8:1x 851x 8`16
<Ob@>?&koAgF>BHn 5r16 5x1; 5 16 8:1R 8518 881;
!AOO?&_FBC? 5R15 5r15 5x1: 5x1 5 1R 851`
!DG?KAO&kiAJU?&C?&wDU?n 5R15 5r1: 5x18 5 1` 8:1r 881:
�FA@A> 5r1r 5x1` 5 1 8:1 881R 8;1:
=>?&,@ABCD 5r1: 5r1 5 1; 8:1x 851R 8`15
EABKA&oA@>A 5x1r 5 1; 8:1r 881: 8`1: 8;1:
EABKA&=?OA 5x1r 5 1` 8:18 851R 8816 8`1x
EABKABA&C?&w>W@AIDBK? 561r 5R1; 5x1x 5 1: 8:1x 851;
EABK?&'FMFOK? 5x1: 5 1; 8:1r 851R 8`1: 8;1`
EABK?&�BMDG? 5R1 5r1: 5x1` 851; 8:1R 8`1;
EU?&N?@\A 5x1` 5 18 8:1; 851r 8`15 8;15
EU?&,AQ@>DG 5R1x 5r16 5 1: 8:1: 8515 8816
lAgFA@> 5x18 5x1x 8:18 851` 881; 8`16
d@FMFA>ABA 5r1` 5r1x 8:18 851; 8816 8;15
yAPA@>A 561` 5R18 5r16 5x1x 5 16 8516
yD@ABbJ?G>O 5R1: 5R1x 5r1x 5 1` 8:18 851;

oHC>A 5R1 5r1R 5x1 8:18 8518 881R

CDPcBC>?& CD& ?FKFQ@?& klAQDGA& 8n%& !DG?O& CAC?O& CA& lAQDGA&

8& OD& P?BOKAKA1& KAIQHI1& gFD& B?& J@>ID>@?& D& ODMFBC?&

CDPcBC>?O&CD&ODKDIQ@?1&DI&AGMFIAO& G?PAG>CACDO&KDI9OD&

KDIJD@AKF@AO& >MFA>O&?F&>B]D@>?@DO&A&5Rhi&D&5xhi%&'&5Rhi1&

?&JD@Z?C?&CD&DID@McBP>A&J?CD&@DKA@CA@&DI&K?@B?&CD&86&

C>AO& k'o'='w& D& E'Vl<E1& 5 x`n%& '& 5xhi1& A& gFABYCACD&

CD& JG}BKFGAO& DID@M>CAO& H& >B]D@>?@& �gFDGA& ?QYCA& P?I&

KDIJD@AKF@AO& IA>O& DGDWACAO1& IDOI?& gFD& AO& ODIDBKDO&

OD\AI& K@AKACAO& P?I& ]FBM>P>CA& k='oe=p�& D& opVp�pE1&

8::`n%

& i?I& A& DOJAP>AG>LATU?& C?O& CAC?O& CA& lAQDGA& 8&

?QOD@WA9OD&gFD&B?O&C?>O&J@>ID>@?O&CDPcBC>?O&CD&ODKDIQ@?&
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_>MF@A&5& !P1'22$2!/$!&$34$-'&0-'!/(!2(1(!/$2.0/(9!'!G9<!

53!/$!4-()0./+/'/$9!.(2!&-a2!/$5a./+(2!/$!2$&$3:-(9!.(!

Estado do Rio Grande do Sul.

 

Figura 2&9!P1'22$2!/$!&$34$-'&0-'!/(!2(1(!/$2.0/(9!'!G9<!

53!/$!4-()0./+/'/$9!.(2!&-a2!/$5a./+(2!/$!(0&0:-(9!.(!

Estado do Rio Grande do Sul

?P?@@D1& DI& K?C?& ?& pOKAC?1& A& PGAOOD& CD& lO�8:hi& k_>MF@AO&

5A1Qn& BU?& ODBC?1& J?@KABK?1& @DP?IDBC^WDG& A& ODIDACF@A&

C?& A@@?L%& !?@& ?FK@?& GAC?1& J?@& AJ@DODBKA@& lOm8:hi1& A&

ODIDACF@A& C?& A@@?L& J?CD& OD@& >B>P>ACA& B?& `h& CDPcBC>?&

CD&ODKDIQ@?&IAO&DI&AJDBAO&AGMFIAO&G?PAG>CACDO1&P?I?&

d@FMFA>ABA1&'GDM@DKD1&EU?&N?@\A1&EABKA&oA@>A1&EABKA&=?OA1&

EABK?&'FMFOK?&D&lAgFA@>&k_>MF@A&5P&D&lAQDGA&8n%&

V?& 5q& CDPcBC>?& CD& ?FKFQ@?& k_>MF@A& 8An1& [^& FI&

AFIDBK?&P?BO>CD@^WDG&BA&^@DA&DI&gFD&J?CD&OD@&>B>P>ACA&A&

ODIDACF@A%&pBK@DKABK?1&A&KDIJD@AKF@A&C?&O?G?&A>BCA&BU?&

H&@DP?IDBCACA&JA@A&A&ODIDACF@A&DI&W^@>AO&G?PAG>CACDO&

O>KFACAO&BAO&@DM>aDO&CA&iAIJAB[A1&CA&ED@@A&C?&EFCDOKD&

D& C?& w>K?@AG& EFG1& KA>O& P?I?s& NAMH1& pBP@FL>G[ACA& C?& EFG1&

zAMFA@U?1&!DG?KAO&kiAJU?&C?&wDU?n1&EABKABA&C?&w>W@AIDBK?&

D& EU?& ,AQ@>DG%& '& ?FK@A& ^@DA1& DI& gFD& A& ODIDACF@A& BU?&

CDWD&OD@&@DAG>LACA&B?&5q&CDPcBC>?&CD&?FKFQ@?1&?F&ABKDO1&

DBW?GWD& AO& G?PAG>CACDO& CD&IA>?@& AGYKFCD& C?& pOKAC?& KA>O&

P?I?s& iAX>AO1& _A@@?FJ>G[A1& yD@ABbJ?G>O1& yAPA@>A1& !AOO?&

_FBC?1&p@DP[>I&D&oA@PDG>B?&=AI?O&k_>MF@A&8An%

V?& 8q& CDPcBC>?& CD& ?FKFQ@?1& BA& IDKACD& OFG& C?&

pOKAC?1& P?BO>CD@ACA& A& ^@DA& ?@>LZP?GA& IA>O& >IJ?@KABKD1&

AJDBAO&BAO&G?PAG>CACDO&CD&NAMH1&zAMFA@U?&D&pBP@FL>G[ACA&

CD&EFG&?P?@@DI&KDIJD@AKF@AO&IHC>AO&C?&O?G?&>B]D@>?@DO&A&

8:qi&k_>MF@A&8Q&D&lAQDGA&8n%&V?&`q&CDPcBC>?&CD&?FKFQ@?1&

AO&KDIJD@AKF@AO&IHC>AO&OU?&OFJD@>?@DO&A&8:qi&DI&K?CAO&

AO&G?PAG>CACDO&DOKFCACAO1&DXPDK?&DI&iAX>AO&C?&EFG&k_>MF@A&
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8P&D&lAQDGA&8n%&

& !DG?O& @DOFGKAC?O& ?QYC?O& BDOKD& K@AQAG[?& OU?&

P?BOKAKACAO& C>]D@DBTAO& APDBKFACAO& BA& KDIJD@AKF@A& C?&

O?G?&CDOBFC?&DBK@D&AO&C>OYBKAO&@DM>aDO&AM@?DP?GbM>PAO&C?&

=>?&,@ABCD&C?&EFG1&?&gFD&DOK^&CD&AP?@C?&P?I&?O&?QYC?O&

J?@& oAGF]& DK& AG%& k8:::n1& JA@A& ?O& CDPcBC>?O& CD& \FG[?& A&

ODKDIQ@?%

& <&IAJDAIDBK?&CAO&^@DAO& >BC>PABC?1&DI&KD@I?O&

IHC>?O1&gFABC?&A& KDIJD@AKF@A&C?&O?G?&H& ]AW?@^WDG&JA@A&

>B>P>A@& A& ODIDACF@A& H& FIA& >B]?@IATU?& >IJ?@KABKD& gFD&

?O& J@?CFK?@DO& CD& A@@?L& >@@>MAC?& J?CDI& FYG>LA@& P?I?&

>BOK@FIDBK?& CD& JGABD\AIDBK?& BAO& OFAO& J@?J@>DCACDO%&

pOOA& >B]?@IATU?& KAIQHI& H& jYG& JA@A& ?O& DOKFC?O& CD&

L?BDAIDBK?& AM@ZP?GA1& gFD& CD|BDI& ?O& JD@Z?C?O& CD&

ODIDACF@A& @DP?IDBCAC?O& JA@A& DOOA& PFGKF@A& DI& PACA&

IFB>PZJ>?& C?& pOKAC?& kElpeVopl�& DK& AG%1& 8::rAn%& fDWD9

OD& @DOOAGKA@1& DBK@DKABK?1& gFD& DI& AGMFIAO& O>KFATaDO1& DI&

]FBTU?& CD& ?FK@AO& WA@>^WD>O& P?BO>CD@ACAO1& A& HJ?PA& CD&

>BZP>?& CD& ODIDACF@A& @DP?IDBCACA& JDG?& L?BDAIDBK?&

AM@ZP?GA& J?CD& BU?& OD@& DXAKAIDBKD& AgFDGA& >BC>PACA& JDGA&

KDIJD@AKF@A&C?&O?G?%

4$!3-&05+0

& <O& WAG?@DO& CD& KDIJD@AKF@A& IHC>A& C?& O?G?&

CDOBFC?1& A& 61:& PI& CD& J@?]FBC>CACD1& OU?& P@DOPDBKDO& C?&

J@>ID>@?& CDPcBC>?& CD& ODKDIQ@?& A?& KD@PD>@?& CDPcBC>?&

CD& ?FKFQ@?1& >BC>PABC?& C>]D@DBTAO& APDBKFACAO& DBK@D& AO&

@DM>aDO&AM@?DP?GbM>PAO&C?&=>?&,@ABCD&C?&EFG�

& '& KDIJD@AKF@A& IHC>A& C?& O?G?& ]AW?@^WDG& JA@A& ?&

>BZP>?&CA&ODIDACF@A&C?&A@@?L&klOm8:hin&?P?@@D&B?&KD@PD>@?&

CDPcBC>?& CD& ODKDIQ@?& AJDBAO& DI& ODKD& CAO& G?PAG>CACDO&

FYG>LACAO&kd@FMFA>ABA1&'GDM@DKD1&EU?&N?@\A1&EABKA&oA@>A1&

EABKA& =?OA1& EABK?& 'FMFOK?& D& lAgFA@>n1& IAO& B?& KD@PD>@?&

CDPcBC>?&CD&?FKFQ@?1&DGA&H&]AW?@^WDG&DI&K?C?&?&pOKAC?1&

DXPDK?&DI&iAX>AO&C?&EFG%

67#*%+3,8+!"$0

& <O& AFK?@DO& AM@ACDPDI& �& _FBCATU?& pOKACFAG&

CD& !DOgF>OA& 'M@?JDPF^@>A1& & CA& EDP@DKA@>A& pOKACFAG& CD&

i>cBP>A&D&lDPB?G?M>Au&_p!',=<vEilv=E&D&�&dB>WD@O>CACD&

_DCD@AG& CD&!DG?KAO& 9&d_!DG1& JDGA& PDCcBP>A&C?O&CAC?O&CD&

KDIJD@AKF@A&C?&O?G?&FOAC?O&BDOOD&K@AQAG[?%

1+9+#:!3,*0.;,<-,$7#=9,3*0

'o'='w1&'%&C?O&E%�&E'Vl<E1&p%i%&C?O%&p]D>K?&CA&dI>CACD&

D&CA&lDIJD@AKF@A&C?&E?G?&BA&pID@McBP>A&CD&!G}BKFGAO&CD&

'@@?L%&Revista Brasileira de Sementes1&N@AOZG>A1&W%61&B%51&J%&

;`96;1&5 x`%

ipVE<&CA&wAW?F@A&CD&'@@?L&e@@>MAC?&C?&=>?&,@ABCD&C?&EFG&

EA]@A&8::;v:6%&Lavoura Arrozeira,&!?@K?&'GDM@D1&W%&6;1&B%&

;;:1&J%&69 1&8::R%

i<V'N%& i?IJAB[>A& VAP>?BAG& CD& 'QAOKDP>IDBK?%&

'P?IJAB[AIDBK?& CA& EA]@A& N@AO>GD>@A%& ,@U?O%& EA]@A&

8::rv8::xs&fHP>I?&!@>ID>@?&wDWABKAIDBK?%&'M?OK?v8::x%&

f>OJ?BZWDG& DIs& [�Jsvv���%P?BAQ%M?W%Q@%& 'PDOO?& DI& 8x&

AM?%&8::x%

��<V1&�%�%�&�eo1&f%E%�&!'=�1&E%�%&p�DPK&?]&E?>G&lDIJD@AKF@D&

?B& K[D& pID@MDBPD9EJDDC& ?]& =>PD& ABC& NA@B�A@CM@AOODO&

FBCD@&f@�&f>@DPK9EDDC>BM&i?BC>Y?BO%&Korean Journal of 

Weed Science1&W%5R1&B%81&J%x59xr1&5  R%

o'wd_1&z%=%l%�&o'l�pV'dp=1&=%�&i'e'__<1&o%=%&'B^G>OD&D&

=DJ@DODBKATU?&pOJAP>AG&CA&lDIJD@AKF@A&CD&E?G?&fDOBFC?1&

y>OABC?& A& 'BKDP>JATU?& CA& EDIDACF@A& CD& iFGKF@AO& CD&

!@>IAWD@A9yD@U?1&B?&pOKAC?&C?&=>?&,@ABCD&C?&EFG%&Revista 

Brasileira de Agrometeorologia1& EABKA& oA@>A1& W%x1& B%81&

J%8` 98;R1&8:::%

VeE�e�'o'1& e%& p�DPKO& ?]& lDIJD@AKF@D& ?B&

K[D& yDMDKAYWD& ,@?�K[& ?]& =>PD& !GABKO%& eBs 

&eVlp=V'le<V'w&=eip&=pEp'=i�&eVEleldlp%&Climate and 

Rice%&w?O&NA�?O1&5 rR%&J%&56 95x6%

!eVie=<we1&o%�&o'e'wp1&E%�&Np�dE&=<f<w_<1&y%�&'w_<VE<1&

'%& '@@?Ls& p�DPK?& CD& GA& 'JG>PAP>bB& CD& ,'`& DB& f>OYBK?O&

,DB?YJ?O&fF@ABKD& G?O& !@>ID@?O& pOKAC>?O& CDG& fDOA@@?GG?&

CD& GA& !GABKA& DB& i?BC>P>?BDO& lH@I>PAO& EFQbJYIAO%&

eBs& i<V,=pEE<& N='Eewpe=<& fp& '==<�& e==e,'f<1& ;%�&

=pdVe�<&f'&idwld='&f<&'==<�& e==e,'f<1&8R%1&8::61&

EABKA&oA@>A%&Anais...& EABKA&oA@>As&dB>WD@O>CACD&_DCD@AG&

CD&EABKA&oA@>A1&8::6%&J%&85x988:%

='o�=p�1&�%�&opVp�pE1&y%,%&pOKAQDGDP>IDBK?&CD&!GABKAO&

CD&'@@?L&e@@>MAC?&P?I&EDIDBKDO&l@AKACAO&P?I&iA@Q?X>B&�&

l[>@AI&DI&f>]D@DBKDO&i?BC>TaDO&CD&lDIJD@AKF@A&C?&E?G?&D&

!@?]FBC>CACD&CD&EDIDACF@A&%&eBs&i<V,=pEE<&N='Eewpe=<&
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?LHC?(DG(FKJ?C?LH?G(<J?CHDG'()(gC?D(?cR?CKO?LHDE(H<HDE(J<K(

F?(i!(PD'(;(GKGH?OD(F?(RDGH?><( J<K( N<L�LI<(N<O(D>IGH?(

FD(NDCBD(DLKODE(D(NDFD(8Z(FKDG3(N<O(DLKODKG(C?BIEDF<C?G3(

F?( DN<CF<( N<O(DG( <J?CHDG( RCV9F?H?COKLDFDG( F?(ODHVCKD(

G?ND3(I@EKbDLF<(D(HVNLKND(F?(DLKODKG(C?BIEDF<C?G(Xput and 

1(M$^(F?GNCKHD(R<C(]<�(?({INDG(X :"8^'(;(D>IGH?(?CD(J?KH<(

=DG?DF<(L<G(FDF<G(F?(ODGGD(F?(J<CCDB?O'(

)( NDFD( HVCOKL<( F?( ?GHD_e<( F<( DL<( XRCKODA?CD3(

A?Ce<3(<IH<L<(?(KLA?CL<^3(<G(DLKODKG(J<CDO(R?GDF<G(N<O(

>?>IO(F?( 89 [(P<CDG(F?( GuEKF<G( ?( EfWIKF<G' )G(O?FKFDG(

J<CDO( C?DEKbDFDG( N<O( MHD( OVHCKND( RDCD( DG( ADCKgA?KG(

R?CfO?HC<( H<CgNKN<( XMHD( N<LH<CLDLF<( <( HuCDc3( LD( C?BKe<(

FD(N?CL?EPD3(RDGGDLF<(R?EDG(DcKEDG^3(R?CfO?HC<(F?(=CD_<(

X>ILH<( D( DcKED^( ?( N<ORCKO?LH<( N<CR<CDE( H<HDE( XO?FKFD(

?LHC?(D(NCKGHD(LINDE(DHV(D(vE@OD(AVCH?=CD(E<O=DC^' )(CVBID(
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 !i#$%&'()*+,-'(./012/3(#,+4,()5$*+$3(6' "3(7'83(-' !"9   3(8!!:'

X�<PLG<L(E?A?E(YZ�(DF>IGH9D9GWIDC?^(RDCD(DEHICD(F?(BDCIRD(

WIDLF<( <G( DLKODKG( ?CDO( H?CL?KC<G( ?( PKR�O?HC<( ( RDCD(

O?FKFD(F?(DEHICD(F?(BDCIRD(F<G(DLKODKG(DFIEH<G(XFKGH�LNKD(

?LHC?(D(R<LHD(F<(fGWIK<(D<(G<E<^'( 

;(D=DH?(F<G(DLKODKG( J<K( C?DEKbDF<(WIDLF<(<( E<H?(

D@LBKI( IO( R?G<(OVFK<( F?( "8!( \B3( WIDLF<( G?( ?GR?C<I(

IOD(?GR?GGICD(OfLKOD(F?(q(OO(F?(B<CFICD(LD(NDCND_D3(

RDCD(DLKODKG(H?COKLDF<G(?O(NDOR<(LD@A<'(nGH?(R?G<(F?(

D=DH?( J<K( N<LGKF?CDF<( DF?WIDF<( RDCD( DLKODKG( FD( CD_D(

QCDJ<CF3(D(MO(F?(D@LBKC(DG(?GR?NKMND_`?G(?cKBKFDG(R?E<G(

JCKB<CfMN<G(WIDLH<(�(O?EP<C(@RKMND_e<(F?(NDCND_D(?(RC?_<(

D(C?LFKO?LH<'

;G(FDF<G(N<E?HDF<G(J<CDO(DADEKDF<G(R?ED(DLgEKG?(

F?(ADCK�LNKD(R?E<(RDN<H?(?GHD�G@N<(UyUs)T("' (XanTTnyT)3(

8!!!^(?(WIDLF<(F?H?NHDFDG(FKJ?C?L_DG3(DG(OVFKDG(J<CDO(

N<ORDCDFDG( R?E<( H?GH?( tI�?�( D<( LfA?E( F?( GKBLKMN�LNKD(

F?("k'(a<K(C?DEKbDFD(D(DLgEKG?(F?(C?BC?GGe<3(R?E<(RDN<H?(

?GHD�G@N<(U#UU(X ::Z^'

8JNELAIDCN)J)OKNPENNGC

( )G( OVFKDG( FDG( NDCDNH?CfG@NDG( O?FKFDG( L<G(

DLKODKG( ?O( JIL_e<( FDG( FKJ?C?LH?G( <J?CHDG( F?( J<CCDB?O(

LD@AD(F?(Y3(Z3( 8(?( [k( X\B(F?(]U(A?CF?(F?(RDGHDB?O(

LD@AD(R<C( !!(\B(F?(R?G<(AKA<(R<C(FKD^(?GHe<(F?GNCKHDG(LD(

tD=?ED( (XncR?CKO?LH<(yd(F?bS8!!q(D(>IES8!![^(?(LD(tD=?ED(

8(XncR?CKO?LH<(yyd(<IHS8!!"(D(F?bS8!!i^'

)(OVFKD(F<(R?G<(AKA<(F<G(DLKODKG(WI?(C?N?=?CDO( 8k(F?(

<J?CHD(F?(NDOR<(LD@A<(J<K(GIR?CK<C(D(OVFKD(F<G(DLKODKG(

FD(<J?CHD(F?(Y( ?( Zk3(ODG(Le<(FKJ?CKI( FD(<J?CHD(F?( [k(

XtD=?ED(  ^'( #<C( <IHC<( EDF<( <G( DLKODKG( FD( <J?CHD( F?(  [k(

G<O?LH?(FKJ?CKCDO(F<G(DLKODKG(FD(<J?CHD(F?(Yk'(jIDLH<(

�(DEHICD(F?(BDCIRD(Le<(P<IA?(FKJ?C?L_D(GKBLKMND@AD(?LHC?(

<G( HCDHDO?LH<G3( L<( ?LHDLH<3( WIDLH<( D<( N<ORCKO?LH<(

H<HDE3( <G( DLKODKG( GI=O?@F<G( �G( <J?CHDG( F?( Z3(  8( ?(  [k(

FKJ?CKCDO(F<G(DLKODKG(FD(<J?CHD(F?(Yk'(aKN<I(F?O<LGHCDF<(

WI?(<G(DLKODKG(WI?(C?N?=?CDO(ODK<C(<J?CHD(F?(J<CCDB?O(

DRC?G?LHDCDO( IO( ODK<C( R?CfO?HC<( H<CgNKN<3( O?FKFD(

?GHD3(WI?(?GHg(C?EDNK<LDFD(D<(F?G?LA<EAKO?LH<(OIGNIEDC(

XT;px)(?H(DE'(8!!q^'(;(R?CfO?HC<(H<CgNKN<(J<K(ODK<C(L<G(

DLKODKG(FDG(<J?CHDG(F?( 8(?( [k(WIDLF<(N<ORDCDF<G(�(

<J?CHD( F?( Yk'( jIDLH<( D<( R?CfO?HC<( F?( =CD_<3( D( <J?CHD(

F?(  8k( J<K( D( WI?( RC<R<CNK<L<I(ODK<C( F?G?LA<EAKO?LH<(

OIGNIEDC'( nGH?G( C?GIEHDF<G( N<LN<CFDO( N<O( #KLH<( ?H(

DE'( X8!!i^3( WI?( N<ORC<ADCDO( WI?( GKHID_`?G( F?( <J?CHD(

F?( J<CCDB?O( OIKH<( =DKcD3( N<O<( L<( HCDHDO?LH<( F?( Yk(

R?LDEKbDO( J<CH?O?LH?( <( F?G?LA<EAKO?LH<(OIGNIEDC( F<G(

DLKODKG'

( ;G( C?GIEHDF<G( FD( tD=?ED( 8( F?O<LGHCDO( WI?( <(

R?G<(AKA<(OVFK<(F<G(DLKODKG(GI=O?@F<G(D(IOD(<J?CHD(F?(

J<CCDB?O(LD@AD(F?( 8k(DRC?G?LH<I(FKJ?C?L_D(?O(C?ED_e<(

D<G(DLKODKG(GI=O?@F<G(�(<J?CHD(F?(Yk'(wD(<J?CHD(F?( [k(

H<FDG( DG( NDCDNH?CfG@NDG(O?FKFDG( J<CDO( G?O?EPDLH?G( D<(

BCIR<(N<O(<J?CHD(F?(J<CCDB?O(F?( 8k'(tDO=VO(WIDLH<(

D<(R?G<(AKA<3(<G(DLKODKG(GI=O?@F<G(D(IOD(<J?CHD(F?( [k(

@A?CDO(OVFKD(FKJ?C?LH?(F<G(DLKODKG(F<G(BCIR<G(F?(Y(?(

Zk( F?( J<CCDB?O( LD@AD3(ODG( Le<( FKJ?CKCDO( F<G( DLKODKG(

FD( <J?CHD( F?(  8k'( �OD( PKRuH?G?( RDCD( ?GH?( C?GIEHDF<(

G?CKD( F?( WI?3( LIOD( <J?CHD( F?(  [k3( <G( DLKODKG( H<CLDO9

G?(ODKG(G?E?@A<G3(JDA<C?N?LF<(<(ODK<C(F?G?LA<EAKO?LH<(

Tabela 1 9 W0$21* 5(3 520$'$&1$3 *0$'1(3 5$ 0*''(%$; &(./(8 &(3 /('2X/$23 ;$525(3 $; +*/2&*3 5$ -*'1$ 5( '(Y( 9'(0*'5 

em Hulha Negra (Experimento I- dez/2003 a jul/2006) Valores das médias e desvio padrão.
;J?CHD(J<CCDB?O(
?O(NDOR<(LD@A<(

Xk(#s^

#?G<(AKA<(OVFK<(
\B

)EHICD(F?(BDCIRD(
XO^

p<ORCKO?LH<(
N<CR<CDE(H<HDE

XO^

#?CfO?HC<(H<CgNKN<
XO^

#?CfO?HC<(F?(
=CD_<
XO^

Y 8q83 !(�("q3 !�  38 (�(!3 qD  3"!(�(!3 8(D  3YZ(�(!3 8(D !3"[(�(!3!Z(D
Z 8iq3Y:(�(i[3i8=  3qq(�(!3"ZD  3"Z(�(!3  =  3"q(�(!3 8D= !3"Z(�(!3!:D=
 8 q [3qi(�([i3:"(N  38Z(�(!3!i(D  3[!(�(!3 8(=  3":(�(!3  = !3[8(�(!3  =
 [ 8:!3Y:(�([q3Z:=N  38[(�(!3!iD  3":(�(!3 8(=  3"i(�(!3 8(= !3":(�(!3!iD=

sDE<C?G(LD(O?GOD(N<EILD(G?BIKF<G(F?(FKJ?C?LH?G(E?HCDG(FKJ?C?O(?LHC?(GK(X#�!3!"^(t?GH?(F?(tI�?�'
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9'(0*'5 $; Z4)#( [$%'( HWP<$'2;$&1* NN! *41=ELL\ ( 5$O=ELLT]A
;J?CHD(J<CCDB?O(
?O(NDOR<(LD@A<(

Xk#s^

#?G<(AKA<(OVFK<(
\B

)EHICD(F?(BDCIRD(
XO^

p<ORCKO?LH<(
N<CR<CDE(H<HDE

XO^

#?CfO?HC<(H<CgNKN<
XO^

#?CfO?HC<(F?(
=CD_<
XO^

Y 8"i3i!(�(qi3Y!a  38i(�(!3!"a  3[!(�(!3!:a  3"!(�(!3![a !3""(�(!3!Ya

Z q!83 !(�(Y[3!!=N  3q8(�(!3!"=N  3[Y(�(!3!:�  3[!(�(!3!i= !3":(�(!3!q=

 8 qq83!!(�("q38"NF  3qY(�(!3![NF  3i"(�(!3 !=  3i!(�(!3  N !3[8(�(!3!YN

 [ q[!3!!(�(ii3"!d  3q"(�(!3!"d  3iZ(�(!3 8=  3i!(�(!3 qN !3[Y(�(!3!YN

sDE<C?G(LD(O?GOD(N<EILD(G?BIKF<G(F?(FKJ?C?LH?G(E?HCDG(FKJ?C?O(?LHC?(GK(X#�!3!"^(t?GH?(F?(tI�?�'



 !Z

.|%$5}/(}/(U|56/(#|+$%3(]/+|5|%$(]$%&~|4/3(�05|,(p�%/+(.'(}/(U|56$|+/3(p�%/+()~*~%4,(p~72/(p,++�/3(T~42(.'(p/5,7$(.,�$%($(

.$+/5},({~|%(x|55$�+/7}

#$%&'()*+,-'(./012/3(#,+4,()5$*+$3(6' "3(7'83(-' !"9   3(8!!:'

F?( ?GRVNK?G( LD@ADG( R<IN<( DN?KHDG3( ?( NDCDNH?CfG@NDG( FD(

RDGHDB?O(LD@AD(FD(C?BKe<3(N<O<(<(NDCDBIDHg(?(D(ODN?BD(

?GHDEDF?KCD(XUnw)T3(UnQT)n3(a)TU�{(8!!"^'(nGH?(J?L�O?L<(

R<F?(E?ADC(D(IOD(C?FI_e<(FD(GIR?C�NK?(RDGH<CKE3(EKOKHDLF<(

<(N<LGIO<(R?E<G(DLKODKG3(F?H?COKLDLF<(WI?(<J?CHDG(F?(

 8(?( [k(Le<(DRC?G?LH?O(FKJ?C?L_DG(WIDLH<(D<(R?G<(AKA<(

OVFK<(F<G(DLKODKG(F<G(F<KG(BCIR<G'(

jIDLH<(�(DEHICD(F?(BDCIRD3(<G(DLKODKG(FD(<J?CHD(

F?(  8k( DR?LDG( FKJ?CKCDO( F<G( DLKODKG( FD( <J?CHD( F?( Yk'(

U?BILF<( w<CHPNI�( ?H( DE'( X ::8^( D( O?LGICD_e<( EKL?DC3(

N<O<( D( DEHICD3( V( ODKG( RC?NKGD( LD( F?H?COKLD_e<( F<(

HDODLP<( �( ODHICKFDF?( F<( WI?( D( O?LGICD_e<( F<( R?G<(

AKA<3( R<KG( D( B<CFICD( GI=NIH�L?D( R<F?( G<JC?C( �IHID_`?G(

R?CKuFKNDG3(F?(DN<CF<(N<O(D(<J?CHD(F?(DEKO?LH<3(?LWIDLH<(

DG( O?FKFDG( N<CR<CDKG( EKL?DC?G( Ge<( N<LGHDLH?G'( yGH<( J<K(

<=G?CADF<(L<(RC?G?LH?(?GHIF<3(<LF?(D(DEHICD(F?(BDCIRD3(

DR?LDG(J<K(FKJ?C?LH?(LD(<J?CHD(F?(Yk3(WI?(J<K(D(<J?CHD(WI?(

ODKG(R?LDEKb<I(<(F?G?LA<EAKO?LH<(F<G(DLKODKG'(jIDLH<(

D<( R?CfO?HC<( H<CgNKN<3( <G( DLKODKG( GI=O?@F<G( �( <J?CHD(

F?(  8k( FKJ?CKCDO( F<G( DLKODKG( FDG( <J?CHDG( F?( Y( ?( Zk'(

tDO=VO( <( R?CfO?HC<( F?( =CD_<( FKJ?CKI( L<G( DLKODKG( WI?(

J<CDO(GI=O?@F<G(D(IOD(ODK<C(FKGR<LK=KEKFDF?(F?(<J?CHD(

F?(RDGHDB?O(LD@AD(X 8(?( [k^3(F?O<LGHCDLF<(IO(O?EP<C(

F?G?LA<EAKO?LH<(OIGNIEDC(LDG(O?EP<C?G(<J?CHDG'(#CD>DRD@(

?H( DE'( X :: ^( ?( T<NPD( ?H( DE'( X8!!q^( <=G?CADCDO( WI?( <(

N<ORCKO?LH<(?(D(DEHICD(ADCKDO(?O(JIL_e<(F?(NC?GNKO?LH<(

F<(?GWI?E?H<3(D@LBKLF<(IO(EKOKDC(�(ODHICKFDF?3(G?LF<(<(

R?CfO?HC<(H<CgNKN<(JIL_e<(F<(NC?GNKO?LH<(OIGNIEDC'(nGH?G(

DNPDF<G(N<LMCODO(<G(C?GIEHDF<G(F<(RC?G?LH?(?GHIF<(WI?(

F?O<LGHCDCDO(O?L<C(FKJ?C?L_D(RDCD(DG(O?FKFDG(EKL?DC?G(

LDG(FKJ?C?LH?G(<J?CHDG(F?(NDOR<(LD@A<'

U?BILF<(aC?L?DI(?H(DE'(X8!!Z^3(DEBIODG(O?FKFDG(N<CR<CDKG(

ADCKDO(FICDLH?(<(DL<3(N<O<(R<C(?c?ORE<3(<(R?G<(AKA<3(<(

R?CfO?HC<(H<CgNKN<(?(D(N<LFK_e<(N<CR<CDE(ADCKDO(?O(H<CL<(

F?( "k3(i3!k(?(q k3(C?GR?N@ADO?LH?'(;(?J?KH<(FDG(WIDHC<(

?GHD_`?G(F<(DL<3(LDG(WIDHC<(FKJ?C?LH?G(<J?CHDG(F?(J<CCDB?O(

LD@AD3(G<=C?(<(R?CfO?HC<(H<CgNKN<3(?GHg(F?O<LGHCDF<(LDG(

aKBICDG( (?(8(XncR?CKO?LH<G(y(?(yy(C?GR?N@ADO?LH?^'

( o?( DN<CF<( N<O( D( DLgEKG?( ?GHD�G@ND( <G( FDF<G(

DRC?G?LHDF<G( LD( aKBICD(  ( KLFKNDO( WI?d( LD( <J?CHD( F?(

J<CCDB?O(LD@AD( Yk( D(O?FKFD( F?( R?CfO?HC<( H<CgNKN<( J<K(

ODK<C(LD(RCKODA?CD3(WIDLF<(N<ORDCDFD(N<O(D(O?FKFD(F<(

<IH<L<3(R<GGKA?EO?LH?(F?AKF<(D<(BDLP<(N<OR?LGDHuCK<3(

R?EDG( O?EP<C?G( N<LFK_`?G( F?( NDOR<( LD@A<'( ;( O?GO<(

<N<CC?I( LD( <J?CHD( F?(  8k'( wD( <J?CHD( F?(  [k( D(O?FKFD(

FD( RCKODA?CD( J<K( FKJ?C?LH?( FD( O?FKFD( F<( A?Ce<'( nGHDG(

DEH?CD_`?G(F<(R?CfO?HC<(H<CgNKN<3(LDG(FKJ?C?LH?G(?GHD_`?G(

F<(DL<3(N<LMCODO(WI?(?GHD(O?FKFD(V(G?LGfA?E(DG(DEH?CD_`?G(

F?( R?G<( AKA<( XODGGD( OIGNIEDC( ?( NDODFD( F?( B<CFICD^(

F?N<CC?LH?G( FD( FKGR<LK=KEKFDF?( F?( <J?CHD( F?( J<CCDB?O3(

WI?( ADCKD( D<( E<LB<( F<( DL<( L<( NDOR<( LD@A<3( N<O<(

<=G?CADCDO(w<CHPNI�(?H(DE'(X ::8^'(�g(O?FKFDG(EKL?DC?G3(

<I( G?>D3( F?( N<ORCKO?LH<( F?( <GG<3( Ge<( ODKG( ?GHgA?KG3(

R<CWI?(Le<(ADCKDO(?O(JIL_e<(F<(F?RuGKH<(F?(B<CFICD(?(

FKGR<LK=KEKFDF?(ADCKgA?E(F?(DEKO?LH<'(w<(RC?G?LH?(?GHIF<3(

D(DEHICD(F?(BDCIRD(Le<(J<K(?GHD@G@NDO?LH?(FKJ?C?LH?(?O(

L?LPIOD(FDG(FKJ?C?LH?G(<J?CHDG(LDG(FKJ?C?LH?G(?GHD_`?G(

F<(DL<'(((

( ;G(FDF<G(F<(?cR?CKO?LH<(yy(XaKBICD(8^(F?O<LGHCDO(

WI?( D( O?FKFD( F?( R?CfO?HC<( H<CgNKN<( Le<( ADCK<I(
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verão outono inverno primavera
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Figura 19(K$525( 5$ <$'^;$1'* 1*'X-2-* 5*3 &*/2)#*3 9'(0*'58 &(3 520$'$&1$3 *0$'1(3 5$ -(;<* &(./*8 &(3 _4(1'* 

estações do ano, no período de dezembro de 2003 a julho de 2006, Hulha Negra.
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 !:#$%&'()*+,-'(./012/3(#,+4,()5$*+$3(6' "3(7'83(-' !"9   3(8!!:'

GKBLKMND@ADO?LH?(L<G(DLKODKG(F?(H?COKLD_e<3(WIDLF<(G?(

N<LGKF?C<I(<(F?GF<=CDO?LH<(FDG(WIDHC<(?GHD_`?G(F<(DL<(

?O( NDFD( <J?CHD( F?( J<CCDB?O( F?( NDOR<( LD@A<'( jIDLF<(

G?( DLDEKG<I( NDFD(?GHD_e<(F<(DL<(LDG(FKJ?C?LH?G(<J?CHDG3(

A?CKMN<I9G?(WI?(DR?LDG(L<(KLA?CL<(<(R?CfO?HC<(H<CgNKN<(

J<K( G?O?EPDLH?( ?LHC?( DG( WIDHC<( <J?CHDG'( wDG( F?ODKG(

?GHD_`?G3( J<CDO( <=G?CADFDG( FKJ?C?L_DG3( RCKLNKRDEO?LH?(

?LHC?(DG(<J?CHDG(F?(Y(?( [k(XR<C(?c?ORE<(LD(RCKODA?CD(

 3[ O(?( 3ZYO(C?GR?N@ADO?LH?^'(

)G( O?FKFDG( O<CJ<OVHCKNDG( Ge<( vH?KG( RDCD(

G?( ?G@ODC( <( R?G<( AKA<( ?( <( HDODLP<( F<G( DLKODKG3(

?O=<CD( DEBIODG( O?FKFDG( ?GH?>DO( ODKG( <I( O?L<G(
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' qBIHBEZ?'Y?DCI>CZ?I>B'?H?>@CAB'_?YC'<c(g<|9

|[' IC' KCbFC' Y?F>?FEC' A?' "?YB>C=9|[2' A?' ZBAB' G?ECY2' C'

CA@KCLMB'ZopFZC'@jYFnCAC2'a'Cs@?YC'E?bBZ?IACAC'_CEC'
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A?'=FYCG?Z&'O?=>?'bBI>?p>B2'"?E?FEC'P8::WX'E?H?E?'s@?'B='

_EBA@>BE?='?Z'G?ECY'IMB'FID?=>?Z'B'=@tbF?I>?'IC'YCDB@EC'
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?bBIBZFnCZ'?Z'CA@KB2'=?Z?I>?='?'A?H?I=FDB=&''

' (==FZ2'B'BKr?jDB'AB'_E?=?I>?'?=>@AB'HBF'bBZ_CECE'

B'?H?F>B'A?'IJD?F='A?'CA@KCLMB'_CEC'C'_EBA@LMB'A?'GEMB='

?'_CEC'C'_EBA@LMB'A?'=FYCG?Z'=BKE?'C'_EBA@jDFACA?'A?'

A@C=' b@YjDCE?=' A?' ZFYiB2' K?Z' bBZB' D?EFtbCE' B' b@=>B'

B_?ECbFBICY'>B>CY'AC'_EBA@LMB'AC='=FYCG?I=&

;<4=5><?"=";@4676A

' U' ?p_?EFZ?I>B' HBF' bBIA@nFAB' IB' Z@IFbJ_FB' A?'

qC_MB' AB' y?MB' PyC>&' [' ! �}W�6}�T' yBIG&' �' 68�8}�8;�X2'

IC' KCbFC' Y?F>?FEC' AC' E?GFMB' A?' "?YB>C=9|[2' =BKE?' =BYB'

iFAEBZmEtbB' AB' j_B' "YCIB==BYB' lo_YFbB' ?@>EmtbB'

=BYBAFbB'PA?=FGICLMB'E?GFBICY^'"?YB>C=X&'U'bYFZC'AC'E?GFMB'

a'B'>?Z_?ECAB'�ZFAB2'bBZ'FID?EIB='=@CD?='?'rCZCF='=?bB='

?2' D?E`?=' G?ECYZ?I>?'�ZFAB=' ?' bi@DB=B=' Pk�<|[2'  ;W6X&'

(' _E?bF_F>CLMB' _Y@DFBZa>EFbC' CI@CY' ZaAFC' a' A?'  !6:'

ZZ'bBZ'DCEFCLMB'?Z'>BEIB'A?'8:'�2'=?IAB's@?' \'�'AC'

_E?bF_F>CLMB'CI@CY' >B>CY'BbBEE?Z'IB'D?EMBT'?=jCG?I='A?'

ZaAFC'FI>?I=FACA?'BbBEE?Z'?I>E?'B='Z?=?='A?'IBD?ZKEB'

?'H?D?E?FEB'Pc(q<fU2' ;RWX&'

' dBECZ' @jYFnCAC=' A@C=' b@YjDCE?=' A?' ZFYiB^' @ZC'

A?'_BE>?'CY>B'Pq"('68:8(T'DCEF?ACA?T'_E?bBb?X'?'B@>EC'A?'

_BE>?'ZaAFB'P"'!:W8T'iJKEFABT'=@_?E'_E?bBb?X&'(='b@YjDCE?='

HBECZ'?=bBYiFAC='A?I>E?'C='ZCF='@jYFnCAC='IC'E?GFMB2'?Z'

H@ILMB'AC'KBC'CAC_>CLMB'AC='_YCI>C='v='bCECb>?EJ=jbC='AB'

=BYB'?'bYFZC2'K?Z'bBZB'A?DFAB'v'>BY?EuIbFC'v='_EFIbF_CF='

AB?ILC=' AC' b@Y>@EC2' bBIHBEZ?' ACAB=' Y?DCI>CAB=' _?YC'

<c(g<|' 9' |[' IC' E?GFMB&' U'ZFYiB' DCEF?ACA?' HBF' FIbY@JAB'

>CZKaZ' _?YC' _B==FKFYFACA?' A?' =?' _EBA@nFE' =?Z?I>?='

?Z'IJD?Y'A?'_EB_EF?ACA?&'(_m='C' bBEE?LMB'AC'CbFA?n'AB'

=BYB2'bBZ' &86:'SG�iC'A?'bCYboEFB'ABYBZJjbB2' HBF' H?F>C'C'

bBEE?LMB'AC' H?EjYFACA?'AB'=BYB'AC'oE?C'?p_?EFZ?I>CY'A?'

CbBEAB'bBZ'B'E?=@Y>CAB'AC'CIoYF=?'YCKBEC>BEFCY'AB'=BYB'AC'

oE?C'?p_?EFZ?I>CY'PgCK&' X&
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PgCK&'8X^'_CEC'C'_EBA@LMB'A?'GEMB=' P!' >BI?YCAC=X'?'_CEC'

_EBA@LMB' A?' =FYCG?Z2' bBIHBEZ?' C=' E?bBZ?IACL`?=' AC'

qd[9|[�[q'P ;;}X&'dBF'E?CYFnCAC'@ZC'CA@KCLMB'A?'KC=?'?2'

_B=>?EFBEZ?I>?2'A@C='A?'bBK?E>@EC'bBZ'IF>EBG~IFB&

' <Z' H@ILMB' AC' FEE?G@YCEFACA?' AC=' bBIAFL`?='

bYFZojbC=' IC' a_BbC' �' bi@DC=' FI>?I=C=T' ?=jCG?Z'

_EBYBIGCAC' �' C' =?Z?CA@EC' BbBEE?@' >CEAFCZ?I>?'

PZ?CAB='A?'A?n?ZKEBX&'U'ZFYiB' HBF' =?Z?CAB'?Z' YFIiC='

bBZ' _EBH@IAFACA?' A?' 6' bZ' ?' ?=_CLCZ?I>B' A?' :2;' Z'

?I>E?' YFIiC=2' A?FpCIAB9=?' W9R' =?Z?I>?=' _BE' Z?>EB'

YFI?CE' P|?=?IA?2'  ;; X&' qCAC' _CEb?YC' ?p_?EFZ?I>CY' ?EC'

bBI=j>@JAC'A?'=?F=' YFIiC='bBZ'W'Z'A?'bBZ_EFZ?I>B2'IC'

bBYi?F>C'HBECZ'A?=_E?nCAC='C='KBEACA@EC=&'

' U'ZC>?EFCY'C'=?E'?I=FYCAB2'HBF'bBE>CAB'C' :'bZ'AB'

=BYB2' =?IAB' A?>?EZFICAC' C' _EBA@LMB' A?'ZC>aEFC' HE?=bC'

PcdX'?2'A?_BF='A?'bBYBbCAB'?Z'?=>@HC'bBZ'D?IjYCLMB'A?'

CE'HBELCAB'C'\:B'q'C>a'C'BK>?ILMB'A?'_?=B'bBI=>CI>?2'_CEC'
Tabela 1'9';+'(0!(+!+,`7$%-!(0!%070!(+!`.-+!-]P-.$Q-,&+7[

Análise básica Análise auxiliar
Argila pH Índice MO P K Na Al Ca + Mg

(%) SMP (%) (ppm) (ppm) (ppm) (ppm) (me/100 
mL)

22 5,3 5,9 1,77 9,5 41,0 36 0,2 4,2

Tabela 2 - ?a1-$%!(-!+('U+bc0!(-!U+%-!-!50U-.&'.+!50Q!,$&.03d,$0!P+.+!+!P.0('bc0!(-!3.c0%!-!!P.0('bc0!(-!%$7+3-Q!

P+.+!5'721+.-%!(-!Q$7#0[
Adubação(kg/ha)

Níveis de adubação
N P

2
O

5
K

2
O 1ª cobertura 2ª cobertura

Prod. de grãos 10 50 70 40 30
Prod. de silagem 30 130 220 80 50
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CY&' P8::}X2' s@CIAB' B' >?BE' A?'c[' A?' bFIbB' b@YjDCE?=' A?'

ZFYiB'?IbBI>ECDC9=?'?I>E?'8W2':�'?'!!2:�&'(FIAC2'?=>?='

E?=@Y>CAB=2' IB=' ABF=' IJD?F=' A?' CA@KCLMB2' ?IbBI>ECZ9=?'

A?I>EB' AC' ZaAFC' AB' FI>?EDCYB' A?' _EBA@jDFACA?' P :9}:'

>' A?'cd�iCX' FIAFbCAB' _BE' dECILC' ?' qB?YiB' P8::6X' _CEC'

b@YjDCE?=' A?' ZFYiB' Z?YiBECAB2' B' s@?' FIAFbC' @ZC' KBC'

_EBA@jDFACA?'AC='b@YjDCE?='?=>@ACAC=&

' <ZKBEC'IMB'AFH?EFIAB'?=>Cj=jbCZ?I>?'?I>E?'=F2'C'

"c['AB'cl'HBF' !28�'?' :2W�'ZCFBE'AB's@?'C'AB'ck2'IB='

ABF='IJD?F='A?'CA@KCLMB2'E?=_?bjDCZ?I>?&'U'ck'P 2!6'>X'

E?=_BIA?@'YFG?FECZ?I>?'Z?YiBE'v'CA@KCLMB'_CEC'=FYCG?Z'

AB' s@?' B'cl' P 28\' >X&' (==FZ2' C' CA@KCLMB' _CEC' =FYCG?Z'

C@Z?I>B@'?Z'ZaAFC' 2!'>�iC'C'"c['AC='A@C='b@YjDCE?=&

�IA?_?IA?I>?Z?I>?' AB' IJD?Y' A?' CA@KCLMB2' C=' "c['

A?>?EZFICAC=' I?=>?' ?=>@AB' ?IbBI>ECZ9=?' CKCFpB' AC'

ZaAFC'A?' }28'>�iC'P¤' 2W'>X'BKjAC'_BE'UYFD?FEC'?>'CY&'P8::!X'

_CEC'88'iJKEFAB='A?'ZFYiB'?Z'=?F='YBbCF='AC'E?GFMB'[@A?=>?'

AB'hEC=FYT'A?' !2R'>�iC'P¤'82R'>X'A?>?EZFICAC'_BE'UYFD?FEC'

Tabela 3' 9' D.0('be-%! (-! Q+&f.$+! 6.-%5+! >DS<H! -! Q+&f.$+! %-5+! >DSIHC! ($%P0,$U$7$(+(-%! (-! Q+&f.$+! %-5+! ($3-%g1-7!

>TSITHW!,'&.$-,&-%!($3-%g1-$%! &0&+$%! >T?T"HW!P.0&-a,+!U.'&+! >TDhH!-!P.0&-a,+!U.'&+!($3-%g1-7! >TDhTH!(-!5'721+.-%!

Q$7#0W!%'UQ-2(+%!+!(0$%!,a1-$%!(-!+('U+bc0[
Parâmetros Adubação para grãos Adubação para silagem

Variedade Híbrido Variedade Híbrido
PMF (t/ha)     26,639bB     31,125aB     32,917bA         37,125aA

PMS (t/ha)   8,061    9,283   9,411 10,543
DMSD (t/ha)   5,179    6,198   6,172   7,039
DNDT (t/ha)   5,428    6,280   6,333   7,150
DPB (kg/ha)       491,25aB  562,75aB      665,25aA 813,75aA

DPBD (kg/ha)       348,75aB 399,50aB      472,25aA 577,75aA

caAFC='=?G@FAC='_BE'AF=jI>C='Y?>EC='ZFI�=b@YC='P?I>E?'b@YjDCE?='_BE'IJD?Y'A?'CA@KCLMBX'?'ZCF�=b@YC='P?I>E?'IJD?F='A?'CA@KCLMB'_BE'b@YjDCEX'IC'iBEFnBI>CY'AFH?E?Z'
?I>E?'=F'_?YB'>?=>?'A?'f@IbCI'P¥'Q':2:6X&
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?>'CY&'P8::}X'_CEC'8!'iJKEFAB='A?'ZFYiB'?Z'=?>?'YBbCF='AC'

E?GFMB' q?I>ECY' AB' hEC=FY' ?' A?'cF¦?YZCII' ?>' CY&' P8::6X2'

s@?'?=>@ACIAB'C'_EBA@jDFACA?'A?'8 'b@YjDCE?='A?'ZFYiB'

iJKEFAB'?Z'=?>?' YBbCF='AC'E?GFMB'[@Y'AB'hEC=FY'BKjD?ECZ'

C'ZaAFC'A?' !2 '>�iC'P¤'}28'>X&'<=>?='C@>BE?='bBIbY@JECZ'

s@?' B' A?=?Z_?IiB' AC' Z?=ZC' b@YjDCE' a' HBE>?Z?I>?'

FI�@?IbFCAB'_?YC' FI>?ECLMB'AB'G?Imj_B'AC'b@YjDCE'bBZ'

B'CZKF?I>?&'f?'HC>B2'CICYF=CIAB'B='E?=@Y>CAB='BKjAB='_BE'

?Y?='IB='AF=jI>B='YBbCF='AC='>E~='E?GF`?=2'bBZ'?pb?LMB'A?'

CYG@ZC' b@YjDCE' ?Z' A?>?EZFICAB' YBbCY2' v'Z?AFAC' s@?' C'

YCj>@A?'C@Z?I>C'C'_EBA@jDFACA?'AC='b@YjDCE?='AFZFI@F&

O?=>?' bBI>?p>B2' cF¦?YZCII' ?>' CY&' P8::6X' BKjD?ECZ'

ZaAFC='A?'"c['A?'R2W'>�iC'P¤':2;6'>X'?' :2:'>�iC'P¤'82 \'

>X'IC='Z?=BEE?GF`?='OBEB?=>?'?'OBEA?=>?'|FB9GECIA?I=?2'

E?=_?bjDCZ?I>?&' "BE>CI>B2' B=' E?=@Y>CAB=' BKjAB=' IB'

_E?=?I>?' ?=>@AB2' IB=' ABF=' IJD?F=' A?' CA@KCLMB2' =MB'

=?Z?YiCI>?=' vs@?YC=' ZaAFC=' ?2' ?IbBI>ECZ9=?' A?I>EB'

AB' A?=DFB' _CAEMB' BKjAB=' _BE' Cs@?Y?=' C@>BE?=' _CEC' 8 '

b@YjDCE?='A?'ZFYiB'IB'=@Y'AC'|?GFMB'[@Y'AB'hEC=FY&

('fc[f'HBF'=@_?EFBE'P \2}�'?' 82!�X'IB'cl2'IB='IJD?F='A?'

CA@KCLMB'_CEC'GEMB='?'_CEC'=FYCG?Z2'E?=_?bjDCZ?I>?&'U'

C@Z?I>B'ZaAFB'AC'fc[f'bBZ'C'CA@KCLMB'_CEC'=FYCG?Z'

HBF'A?':2;'>�iC'IC='A@C='b@YjDCE?=&

' <Z' >?EZB=' A?' fOfg2' B' cl' HBF'  !2\�' ?'   2}�'

ZCF='_EBA@jDB's@?'B'ck2'IB='ABF='IJD?F='A?'CA@KCLMB2'

E?=_?bjDCZ?I>?&'('CA@KCLMB'_CEC'=FYCG?Z'_EB_FbFB@'@Z'

FIbE?Z?I>B'ZaAFB'CK=BY@>B'A?':2;'>�iC'A?'_EBA@jDFACA?'

IC=' A@C=' b@YjDCE?=&' UK=?EDC9=?' CFIAC2' s@?' B=' DCYBE?='

BKjAB=' =MB' KC=>CI>?' =?Z?YiCI>?=' CB=' AC'fc[f2' B' s@?'

FIAFbC'@ZC'KBC'?=jZCjDC'A?=>?='ABF='_CEuZ?>EB=&

f?' @Z'ZBAB' G?ECY2' C' _EBA@LMB' ?pb?A?I>?' A?'cd2' c[2'

fc['?'Ofg'HBF'YFG?FECZ?I>?'ZCFBE'IB'ck'AB's@?'IB'cl2'

s@CIAB'C='b@YjDCE?=' HBECZ'CA@KCAC='_CEC'_EBA@LMB'A?'

=FYCG?Z&'

' (_?=CE' A?' IMB' iCD?E' AFH?E?ILC' =FGIFtbCI>?'

?I>E?'C='b@YjDCE?='A?I>EB'AB='IJD?F='A?'CA@KCLMB2'B'cl'

_EBA@nF@'ZCF='f"h'P 82W�X'?'f"hf'P R28�X'_BE'i?b>CE?'AB'

s@?'B'ck2'IB='ABF='IJD?F='A?'CA@KCLMB2'E?=_?bjDCZ?I>?&'

OB'IJD?Y'A?'CA@KCLMB'_CEC'=FYCG?Z'iB@D?'@Z'FIbE?Z?I>B'

ZaAFB'=FGIFtbCI>?'P"£:2:6X'AC'f"h'AB'cl'A?'86 2:'SG�iC'

?'AC'f"hf'A?' WR2:'SG�iCT'ro'B'C@Z?I>B'ZaAFB'AC='f"h'?'

f"hf'AB'ck'HBF'A?' W}2:'?' 8}2:'SG�iC2'E?=_?bjDCZ?I>?&'

(==FZ2'B'_EFIbF_CY'?H?F>B'AB'IJD?Y'AC'CA@KCLMB'_CEC'=FYCG?Z'

HBF'B'FIbE?Z?I>B'A?'8\28�'PckX'?'!:2R�'PclX'AC'f"h'?'AC'

f"hf'_BE'i?b>CE?&

' UK=?EDC9=?'s@?2'?ZKBEC'B'IJD?Y'A?'CA@KCLMB'_CEC'

=FYCG?Z'>?IiC'_EB_FbFCAB'@Z'C@Z?I>B'ZaAFB'=FGIFtbCI>?'

A?' W2W�'IC'"cd'AC='A@C='b@YjDCE?=2'B'C@Z?I>B'ZaAFB'

AB=' B@>EB=' _CEuZ?>EB=' A?' _EBA@jDFACA?' ?=>@ACAB=' HBF'

ZCF='ZBA?ECAB&'"BE>CI>B2'C'bBZ_CECLMB'AC'_EBA@jDFACA?'

?I>E?'b@YjDCE?='A?'ZFYiB2'FIA?_?IA?I>?Z?I>?'AB='IJD?F='

A?' CA@KCLMB2' A?D?' =?E' E?CYFnCAC' bBZ' KC=?' IC' fc[f'

?' IC' fOfg2' @ZC' D?n' s@?' ?=>?=' _CEuZ?>EB=' ?=>MB' ZCF='

E?YCbFBICAB=' bBZ' C' E?CY' @jYFnCLMB' AC' =FYCG?Z' _?YB='

CIFZCF=&'<=>C'CtEZCjDC'>CZKaZ'?IbBI>EC'?ZKC=CZ?I>B'

s@CIAB'=?'CICYF=C'B='E?=@Y>CAB='BKjAB='_BE'(I>BIFCYF'?>'

CY&' P8::!X' bBZ' 8:' b@YjDCE?=' A?'ZFYiBT' I?Y?=' =?' D?EFtbC'

s@?' C' ZCFBE' "cd' PR 2!�T' ¤'   26X' IMB' =FGIFtbB@' @ZC'

ZCFBE'"c['P}2!6�T'¤':2}X&'gCZKaZ'B='E?=@Y>CAB='ZaAFB='

BKjAB=' _BE' h?Y?n?' ?>' CY&' P8::}X' _CEC' C' "cd' P}}2;6�T' ¤'

82 !X'?'_CEC'C'"c['P \2:�T'¤':2R!X'A?'bFIbB'b@YjDCE?='A?'

ZFYiB'A?ZBI=>ECZ'IMB'iCD?E' E?YCLMB'AFE?>C'?I>E?'?=>?='

ABF='_CEuZ?>EB=&

' OC' gCK&' }' =MB' C_E?=?I>CAB=' B=' E?=@Y>CAB='

E?YCjDB=' v' A?I=FACA?' A?' _YCI>C=' P?=>CIA?X' _BE' i?b>CE?'

?' v=' bCECb>?EJ=jbC=' AC' _YCI>C' A?' bCAC' b@YjDCE2' IB=' ABF='

IJD?F='A?'CA@KCLMB&

' ('CIoYF=?'AB'?=>CIA?'A?ZBI=>EB@'iCD?E'AFH?E?ILC'

P"£:2: X' ?I>E?' C=' b@YjDCE?=2' =?Z' ?H?F>B' _CEC' IJD?F=' A?'

CA@KCLMB' IC' Z?=ZC' b@YjDCE&' (' A?I=FACA?' A?' _YCI>C='

HBF2' ?Z'ZaAFC2' 8:2W�'ZCFBE' IB'cl2' IB=' ABF=' IJD?F=' A?'

CA@KCLMB&' U' ?=>CIA?' AB' ck' ?IbBI>EC9=?' YFG?FECZ?I>?'

CKCFpB'AB'YFZF>?'ZJIFZB'P6:&:::'_Y&�iCX'?'B'AB'cl'IB'YFZF>?'

ZopFZB'P\}&:::'_Y&�iCX'_E?bBIFnCAB='_BE'"?FpB>B'P ;;8X2'

Tabela 4'9'i%&+,(-!>#+HW!+7&'.+!Qf($+!(+!P7+,&+!>QH!,0!^,+7!(0!5$570!-!P-%0!>/3H!(+!P7+,&+!$,&-$.+!(-!5'721+.-%!(-!Q$7#0W!

%'UQ-2(+%!+!(0$%!,a1-$%!(-!+('U+bc0[
Parâmetros Adubação para grãos Adubação para silagem

Variedade Híbrido Variedade Híbrido
Estande (x 1000)      48,8bA       61,1aA      49,7bA     63,1aA

Altura da planta        2,04aA         1,69bA        2,06aA       1,64bA

Peso da planta        4,95bA         6,37aA        5,87bA       6,70aA

caAFC='=?G@FAC='_BE'AF=jI>C='Y?>EC='ZFI�=b@YC='P?I>E?'b@YjDCE?='_BE'IJD?Y'A?'CA@KCLMBX'?'ZCF�=b@YC='P?I>E?'IJD?F='A?'CA@KCLMB'_BE'b@YjDCEX'IC'iBEFnBI>CY'AFH?E?Z'
?I>E?'=F'_?YB'>?=>?'A?'f@IbCI'P¥'Q':2:6X&
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_CEC'C'BK>?ILMB'A?'=FYCG?I='A?'ZFYiB'A?'KBC's@CYFACA?&'

"BE'B@>EB'YCAB2'CICYF=CIAB' R:'b@YjDCE?='A?'ZFYiB2'"?E?FEC'

dFYiB'?'qE@n'P8::6X'FIAFbCZ'iCD?E'@Z'?=_?b>EB'K?Z'ZCF='

CZ_YB' AC' A?I=FACA?' A?' _YCIjB' _E?bBIFnCAC' P}:&:::�

W:&:::'_Y�iCX'?'E?bBZ?IACZ'A?I=FACA?='ZCF='CY>C='_CEC'

C='b@YjDCE?='ZCF='_E?bBb?=&'"BE>CI>B2'B='?=>CIA?='BKjAB='

IB'_E?=?I>?'?=>@AB'?=>MB'A?'CbBEAB'bBZ'C='bCECb>?EJ=jbC='

P_E?bBbFACA?T'CY>@ECX'AC='A@C='b@YjDCE?='@jYFnCAC=&'

' OMB'iB@D?'?H?F>B'AB='IJD?F='A?'CA@KCLMB' =BKE?'

C' CY>@EC' AC' _YCI>C&' f?' CbBEAB' bBZ' C=' bCECb>?EJ=jbC='

G?IajbC=' A?' bCAC' b@YjDCE2' B'ck' HBF2' ?Z'ZaAFC2'  R2R�'

ZCF='CY>B'P"£:2: X's@?'B'cl2'IB='ABF='IJD?F='A?'CA@KCLMB&

lB@D?'AFH?E?ILC'AB'_?=B'AC'_YCI>C'P"£:2:6X'=BZ?I>?'?I>E?'

b@YjDCE?=&'(_?=CE'AB'_BE>?'ZCF='KCFpB2'C'_YCI>C'AB'cl'HBF'

882!�'?' 82}�'ZCF='_?=CAC'AB's@?'C'AB'ck2'IB='IJD?F='A?'

CA@KCLMB'_CEC'GEMB='?'_CEC'=FYCG?Z2'E?=_?bjDCZ?I>?&'<Z'

ECnMB' AC' CA@KCLMB' _CEC' =FYCG?Z' iB@D?' @Z' FIbE?Z?I>B'

ZCFBE'AB'_?=B'IC'_YCI>C'AB'ck'P 62W�X'AB's@?'IC'AB'cl'

P}2;�X2' =?IAB' s@?' I?=>?' IJD?Y' A?' CA@KCLMB' C' AFH?E?ILC'

?I>E?' B' _?=B' AC' _YCI>C' AC=' A@C=' b@YjDCE?=' AFZFI@F@2'

_ECjbCZ?I>?2'_?YC'Z?>CA?&

' OC' dFG&'  ' =MB' C_E?=?I>CAB=' B=' E?=@Y>CAB=' AC'

_CEjbF_CLMB'AC='AF=jI>C='_CE>?='AC'_YCI>C'A?'bCAC'b@YjDCE'

IC'cd'AC='_YCI>C=2'IB='ABF='IJD?F='A?'CA@KCLMB&

qBZ'C'CA@KCLMB'_CEC'=FYCG?Z'iB@D?'@Z'A?bEa=bFZB'AC'

_CEjbF_CLMB'AC'?=_FGC'IB'ck' P}2R�X' ?' >CZKaZ'IB'cl'

P!2\�XT'ro'C'_CEjbF_CLMB'AC'_CYiC'C@Z?I>B@'YFG?FECZ?I>?'

IC='_YCI>C='AC='A@C='b@YjDCE?=&'O?=>?'IJD?Y'A?'CA@KCLMB'

iB@D?'@Z'C@Z?I>B'AC'_CEjbF_CLMB'AB'bBYZB'A?'!2:�'IB'

ck'?'A?'}26�'IB'cl&

' <Is@CI>B' IB' ck' iB@D?' @Z' YFG?FEB' C@Z?I>B'

P:2R�X'IC'_CEjbF_CLMB'AC='HBYiC=2'IB'cl'BK=?EDB@9=?'@Z'

A?bEa=bFZB'A?' 2 �&'"BE>CI>B2'B'IJD?Y'A?'CA@KCLMB'_CEC'

=FYCG?Z's@C=?'IMB'FI�@?IbFC'C='_CEjbF_CL`?='AC'_CYiC'?'

AC'HBYiC'IC'_YCI>C'FI>?FEC&

' f?' s@CYs@?E' =BE>?2' C' _CEjbF_CLMB' AC' ?=_FGC' IC'

_YCI>C'AB'cl'HBF'?Z'ZaAFC'!62:�'ZCF='?Y?DCAC'P"£:2: X'

AB's@?'IC'AB'ck2'IB='ABF='IJD?F='A?'CA@KCLMB&'('ZCFBE'

_CEjbF_CLMB' _?Eb?I>@CY' AC' ?=_FGC' IB' cl' IB' _E?=?I>?'

?=>@AB'?=>o'A?'CbBEAB'bBZ'C'FIAFbCLMB'A?'qE@n'?'"?E?FEC'

dFYiB' P8::6X2' B=' s@CF=' E?H?E?Z' s@?' ?=>@AB=' E?D?YCZ'

Z?IBE'_CEjbF_CLMB'A?'?=_FGC='IC'c['A?'ZFYiB='AB'j_B'

DCEF?ACA?'AB's@?'IC'A?'ZFYiB='iJKEFAB&

' ('_CEjbF_CLMB'AC'_CYiC'AB'ck2'?ZKBEC'IMB'>?IiC'

iCDFAB'AFH?E?ILC'=FGIFtbCI>?'?I>E?'B='IJD?F='A?'CA@KCLMB2'

HBF'862:�'?'!W2R�'ZCF='?Y?DCAC'IB'ck'AB's@?'B'AB'cl2'

IB='ABF='IJD?F='A?'CA@KCLMB2'E?=_?bjDCZ?I>?&

(' _CEjbF_CLMB' AB' bBYZB' IMB' AFH?EF@' ?I>E?' b@YjDCE?=' ?'

IJD?F=' A?' CA@KCLMB&' <I>E?>CI>B2' BK=?EDC9=?' @ZC' bYCEC'

>?IA~IbFC'A?'C@Z?I>B'AC'_CEjbF_CLMB'AB'bBYZB'IB'ck'

?'IB'cl2's@CIAB'CA@KCAB='_CEC'_EBA@LMB'A?'=FYCG?Z&

lB@D?'AFH?E?ILC'=FGIFtbCI>?'P"£:2:6X'AC'_CEjbF_CLMB'AC='

HBYiC=' ?I>E?' b@YjDCE?=2' =BZ?I>?' IB' IJD?Y' A?' CA@KCLMB'

_CEC' GEMB=&' (' _CEjbF_CLMB' AC=' HBYiC=' HBF' ;2W�' ?' 82}�'

ZCFBE'IB'cl'AB's@?'IB'ck2'IB='ABF='IJD?F='A?'CA@KCLMB2'

E?=_?bjDCZ?I>?&' OMB' iB@D?' AFH?E?ILC' AC=' b@YjDCE?='

?I>E?' IJD?F=' A?' CA@KCLMBT' >BACDFC' BK=?EDC9=?' s@?' C'

AFH?E?ILC'?I>E?'C='b@YjDCE?='AFZFI@F@2's@CIAB'CA@KCAC='
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Figura 1'9'Composição percentual das partes da planta: espiga (E), palha (P), colmo (C) e folhas (F) na matéria fresca 
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de silagem (preto).
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_CEC'_EBA@LMB'A?'=FYCG?Z&

' (=' _CEjbF_CL`?=' AC=' AF=jI>C=' _CE>?=' AC' _YCI>C'

I?=>?' ?=>@AB' =MB' =?Z?YiCI>?=' vs@?YC=' BKjAC=' _BE'

(I>BIFCYF' ?>' CY&' P8::!X2' s@?' ?=>@ACIAB' 8:' b@YjDCE?=' A?'

ZFYiB' ?IbBI>ECECZ'CY>B=' bB?tbF?I>?='A?' DCEFCLMB' P R2:9

8}2;�X'?I>E?' C=' b@YjDCE?=2' _CEC'B='Z?=ZB='_CEuZ?>EB='

Cs@F' ?=>@ACAB=T' HC>B' s@?2' =?Z' A�DFAC2' =?' A?D?2'

_EFIbF_CYZ?I>?' v=' bCECb>?EJ=jbC=' G?IajbC=' AC=' AF=jI>C='

b@YjDCE?=&'<I>E?>CI>B2'?Is@CI>B'C'_CEjbF_CLMB'AC'?=_FGC'

?' AC' _CYiC' I?=>?' ?=>@AB2' IB=' ABF=' IJD?F=' A?' CA@KCLMB2'

?IbBI>EC9=?' A?I>EB' AB' FI>?EDCYB' A?' DCEFCKFYFACA?' BKjAB'

_BE'Cs@?Y?='C@>BE?='P?=_FGC^' 62W9! 2:T'_CYiC^'6269 828�X2'

C' _CEjbF_CLMB' AB' bBYZB' ?' AC' HBYiC' IB' _E?=?I>?' ?=>@AB'

HBF'ZCFBE'AB's@?'C='A?>?EZFICAC='_BE'?Y?='PbBYZB^' W2R9

!}2W�T'HBYiC^' 8289 ;28�X&

' §@CIAB'=?'CDCYFC'C'E?YCLMB'AC'_YCI>C'FI>?FEC'bBZ'

C='AF=jI>C='_CE>?='AC'_YCI>C2'BK=?EDC9=?'s@?'B'_EFIbF_CY'

?H?F>B' AC' CA@KCLMB'_CEC'_EBA@LMB'A?' =FYCG?Z'IC=' A@C='

b@YjDCE?='HBF'B'A?bEa=bFZB'AC'_CEjbF_CLMB'AC'?=_FGC'=?Z'

_CYiC'?'B'C@Z?I>B'AC'_CEjbF_CLMB'AB' bBYZB&'"BE>CI>B2'

C' "c[' AC' =FYCG?Z' I?=>?' IJD?Y' A?' CA@KCLMB' C@Z?I>C2'

_EFIbF_CYZ?I>?2'?Z' H@ILMB'AB'C@Z?I>B'AC'_CEjbF_CLMB'

AB' bBYZB2' @ZC' D?n' s@?' C=' _CEjbF_CL`?=' AC' _CYiC' ?' AC'

HBYiC'HBECZ'ZJIFZC=&

' U' C@Z?I>B' AC' _CEjbF_CLMB' AB' bBYZB' ?' C'

AFZFI@FLMB'AC'_CEjbF_CLMB'AC'?=_FGC'IB'_E?=?I>?'?=>@AB'

A?D?Z9=?' IMB' =BZ?I>?' CB' ZCFBE' A?=?IDBYDFZ?I>B'

D?G?>CjDB' AC' _YCI>C' bBZ' C' CA@KCLMB' _CEC' =FYCG?Z2'

ZC='>CZKaZ'v'a_BbC'>CEAFC'�'Z?CAB='A?'A?n?ZKEB9'AC'

=?Z?CA@EC' AC=' b@YjDCE?=&' �=>B' _BEs@?2' "?E?FEC' dFYiB' ?'

qE@n'P8::6X'FIAFbCZ's@?'s@CI>B'ZCF='>CEAFB'B'_YCIjB'AB'

ZFYiB2'ZCF='Eo_FAB'a'B'A?=?IDBYDFZ?I>B'AC'_YCI>C'?'?Z'

bBI=?s�~IbFC2'BbBEE?'@ZC'ZCFBE'_CEjbF_CLMB'AB'bBYZB'?'

s@?AC'IC'_CEjbF_CLMB'AC'?=_FGC&

' OC'gCK&'6'=MB'C_E?=?I>CAB='B='b@=>B='A?'_EBA@LMB'

AB='_CEuZ?>EB='A?'_EBA@jDFACA?'AC=' =FYCG?I='AC='A@C='

b@YjDCE?=&

' U' b@=>B' B_?ECbFBICY' A?' "c[' AC=' =FYCG?I=' _BE'

i?b>CE?' HBF'  !2}'�' ?' \26�'ZCF=' ?Y?DCAB'IB'cl'AB's@?'

IB'ck2'IB='IJD?F='A?'CA@KCLMB'_CEC'GEMB='?'_CEC'=FYCG?Z2'

E?=_?bjDCZ?I>?&'U'b@=>B'B_?ECbFBICY'ZCF='CY>B'AC'"c['

IB'cl'A?D?9=?'CB'DCYBE'AC='=?Z?I>?='IB'Z?EbCAB2's@?'

HBF' ;}�' ZCFBE' I?=>C' b@YjDCE2' ZC=2' _EFIbF_CYZ?I>?2' CB'

b@=>B'ZCF='CY>B'AB'_EBb?==B'A?'?I=FYCG?Z&

Tabela 5'9'X'%&0!0P-.+5$0,+7!&0&+7!(+!P.0('bc0!(-!Q+&f.$+!%-5+!>DSIH!-!(+%!($%P0,$U$7$(+(-%!(-!Q+&f.$+!%-5+!($3-%g1-7!

>TSITHW!,'&.$-,&-%!($3-%g1-$%!&0&+$%!>T?T"HW!P.0&-a,+!U.'&+!>TDhH!-!P.0&-a,+!U.'&+!($3-%g1-7!>TDhTH!(-!%$7+3-,%!(-!

5'721+.-%!(-!Q$7#0W!%'UQ-2(+%!+!(0$%!,a1-$%!(-!+('U+bc0j!P+.+!3.c0%!>3.[H!-!P+.+!%$7+3-Q!>%$7[H[
Parâmetro Produção

(t/ha)
Custos (R$)*

(ha) (t) (kg)
PMS

Variedade (gr.) 8,061 1.410,86 175,02 0,18
Híbrido 9,283 1.628,99 175,50 0,18
Variedade (sil.) 9,411 1.976,57 210,02 0,21
Híbrido      10,543 2.114,29 200,54 0,20

DMSD
Variedade (gr.) 5,179

-

272,42 0,27
Híbrido 6,198 262,83 0,26
Variedade (sil.) 6,172 320,25 0,32
Híbrido 7,039 300,36 0,30

DNDT
Variedade (gr.) 5,428

-

259,92 0,26
Híbrido 6,280 259,33 0,26
Variedade (sil.) 6,333 312,11 0,31
Híbrido 7,150 295,70 0,30

DPB
Variedade (gr.) 0,491

- -

2,87
Híbrido 0,563 2,89
Variedade (sil.) 0,665 2,97
Híbrido 0,814 2,60

DPBD
Variedade (gr.) 0,349

- -

4,04
Híbrido 0,400 4,07
Variedade (sil.) 0,472 4,19
Híbrido 0,578 3,66

¨'kCYBE?='bBZ'KC=?'IB='_E?LB='AC'=CHEC'8::WT'_YCIFYiC'A?'b@=>B'A?'=?EDFLB='P<c(g<|9|['8::WX&
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' OB' _E?=?I>?' ?=>@AB2' B' b@=>B' B_?ECbFBICY' AB'

_EBb?==B' A?' ?I=FYCG?Z' PbBE>?2' >ECI=_BE>?2' AF=>EFK@FLMB'

?>b&X'ZCF='CY>B'IB'cl'=?'A?D?'v'ZCFBE'_EBA@jDFACA?'A?=>C'

b@YjDCE'IB='ABF='IJD?F='A?'CA@KCLMB2'@ZC'D?n's@?'C'ZCFBE''

_EBA@LMB' E?s@?E' ZCFBE' FID?=jZ?I>B' IB=' bBZ_BI?I>?='

A?=>?'b@=>B&'(==FZ2'IB'IJD?Y'A?'CA@KCLMB'_CEC'_EBA@LMB'

A?' GEMB=' ?Y?' HBF'  \2;'�'ZCFBE2' ro' IB' IJD?Y' A?' CA@KCLMB'

_CEC'_EBA@LMB'A?'=FYCG?Z2''?ZKBEC'ZCFBE's@?'IB'ck2'C'

AFH?E?ILC'AB'b@=>B'B_?ECbFBICY'AB''_EBb?==B'A?'?I=FYCG?Z'

?I>E?'C='b@YjDCE?='HBF'A?'\2:'�&'<=>?='E?=@Y>CAB='?=>MB'A?'

CbBEAB'bBZ'C' FIAFbCLMB'A?'UYFD?FEC'?>'CY&' P8::WX'A?'s@?'

B' b@=>B' B_?ECbFBICY' >B>CY' AFZFI@F' bBZ' B' C@Z?I>B' AC'

_EBA@jDFACA?'AC'b@Y>@EC&

' "BE'B@>EB'YCAB2'?Z'H@ILMB'AC'ZCFBE'_EBA@jDFACA?'

AB'cl'B'C@Z?I>B'AB'b@=>B'B_?ECbFBICY'>B>CY'?H?jDB'_BE'

i?b>CE?'HBF'ZCFBE'IB'ck'P8R2\�X'AB's@?'IB'cl'P8!2:�X2'

s@CIAB'C='A@C='b@YjDCE?='HBECZ'CA@KCAC='_CEC'=FYCG?Z&

OB' IJD?Y' A?' CA@KCLMB' _CEC' GEMB=' B' b@=>B' B_?ECbFBICY'

A?' "c[' _BE' >BI?YCAC' HBF' =?Z?YiCI>?' _CEC' C=' A@C='

b@YjDCE?=T' ro' IB' IJD?Y' A?' CA@KCLMB' _CEC' =FYCG?Z'?Y?' HBF'

YFG?FECZ?I>?' Z?IBE' P}26�X' IB' cl&' (==FZ2' C' CA@KCLMB'

_CEC'=FYCG?Z'_EBDBbB@'@Z'C@Z?I>B'A?' 82}�'?' \2W�'IB'

b@=>B'B_?ECbFBICY'_BE'>BI?YCAC'A?'"c['AB'cl'?'AB'ck2'

E?=_?bjDCZ?I>?&

' U' b@=>B' B_?ECbFBICY' _BE' >BI?YCAC' A?' fc[f' HBF'

!2W�'?'\26�'ZCF='KCFpB'IB'cl2'IB='IJD?F='A?'CA@KCLMB'

_CEC'GEMB='?'_CEC' =FYCG?Z2' E?=_?bjDCZ?I>?T'B'C@Z?I>B'

ZaAFB'AB'b@=>B'B_?ECbFBICY'A?=>?'_CEuZ?>EB'_BE'>BI?YCAC'

HBF'A?' 826�'IB'cl'?' }2;�'IB'ck2's@CIAB'CA@KCAB='

_CEC'=FYCG?Z&

' <Z' >?EZB=' A?' _EBA@LMB' A?' ?I?EGFC2' B' b@=>B'

B_?ECbFBICY' _BE' >BI?YCAC' HBF' =?Z?YiCI>?' _CEC' C=' A@C='

b@YjDCE?=' IB' IJD?Y' A?' CA@KCLMB' _CEC' GEMB=T' ro' IB' IJD?Y'

A?' CA@KCLMB'_CEC' =FYCG?Z'B' b@=>B' B_?ECbFBICY' HBF' 62!�'

Z?IBE' IB'cl&' (' CA@KCLMB' _CEC' =FYCG?Z' _EBDBbB@' @Z'

C@Z?I>B'AB'b@=>B'B_?ECbFBICY'_BE'>BI?YCAC'A?'fOfg'A?'
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' (==FZ2' C_?=CE' A?' s@?' B' b@=>B' B_?ECbFBICY' >B>CY'

ZaAFB'AC'"c[2'AC'fc[f'?'AC'fOfg' >?IiC' =FAB'Z?IBE'

IB'cl'IB'IJD?Y'A?'CA@KCLMB'_CEC'=FYCG?Z2'?Y?'A?D?'=?E'

bBI=FA?ECAB' =?Z?YiCI>?' _CEC' C=' A@C=' b@YjDCE?=2' _BF=' B'

FIbE?Z?I>B'ZaAFB'CK=BY@>B'AB'b@=>B'B_?ECbFBICY'=F>@B@9

=?'_BE'DBY>C'A?'|©' 2::'P"c[T'fOfgX'?'|©'82::'Pfc[fX'_BE'

>BI?YCAC'A?'=FYCG?Z'_EBA@nFAC&'<I>E?>CI>B2'?Z'H@ILMB'AC'

_EBA@jDFACA?'AC'b@YjDCE'_BE'i?b>CE?2'K?Z'bBZB'AC'oE?C'

C' =?E'@jYFnCAC2'B' b@=>B'B_?ECbFBICY' >B>CY'_BA?' =?'?Y?DCE'

bBI=FA?ECD?YZ?I>?&'

' f?' @Z' ZBAB' G?ECY2' B' cl' A?ZBI=>EB@' Z?YiBE'

A?=?Z_?IiB' s@?' B' ck' ?Z' >BAB=' B=' _CEuZ?>EB=' A?'

_EBA@LMB' ?=>@ACAB=2' IB=' ABF=' IJD?F=' A?' CA@KCLMB&'

<DFA?I>?Z?I>?'s@?2'A?DFAB'CB'HC>B'A?'s@?'C'ZCFBE'"cd'

IMB' =FGIFtbB@' @Z' C@Z?I>B' bBI=FA?EoD?Y' AB=' A?ZCF='

_CEuZ?>EB='A?'_EBA@jDFACA?'?=>@ACAB=2'C'@jYFnCLMB'AB'

IJD?Y' A?' CA@KCLMB' _CEC' =FYCG?Z' AC=' A@C=' b@YjDCE?=' =?'

r@=jtbC2'_EFIbF_CYZ?I>?2'_?YB'C@Z?I>B'AC'f"h'?'AC'f"hf'

_BE'i?b>CE?&

' "BE' B@>EB' YCAB2' a' FZ_BE>CI>?' =?' bBI=FA?ECE'

s@?'C'ZCFBE'f"h'?'f"hf'_BE'i?b>CE?'IMB'=FGIFtbC'@ZC'

Z?YiBEC' AC' s@CYFACA?' AC' =FYCG?Z&' (==FZ2' CICYF=CIAB' B='

E?=@Y>CAB=' BKjAB=' _CEC' ?=>?=' _CEuZ?>EB=' tbC' ?DFA?I>?'

s@?'C'CYFZ?I>CLMB'A?'CIFZCF='bBZ'C'_EB>?JIC'_EBD?IF?I>?'

A?=>?=' DBY@ZB=B=2' CYaZ' A?' FI=@tbF?I>?' _CEC' @ZC'

KBC' _EBA@jDFACA?2' a' bCEC2' @ZC' D?n' s@?' C' ZCFBEFC' AC='

b@YjDCE?=' AB' ZFYiB' bBZ?EbFCYFnCAB' IB' hEC=FY' C_E?=?I>C'

>?BE?='A?'_EB>?JIC'?I>E?'W2:9R2:�'_BE'SG'A?'c['PUy�k<�|('

?>' CY&2' 8::!T' Uy�k<�|(' ?>' CY&2' 8::}T'c�gg<yc(O' ?>&' CY&2'

8::6T''"<fª'?>'CY&2'8::WX&

' fB=' E?=@Y>CAB=' BKjAB=' A?_E??IA?9=?' s@?' _?YC'

ZCFBE'_EBA@jDFACA?'AB'cl'?'Z?IBE'b@=>B'A?'_EBA@LMB'

A?=>C' b@YjDCE' IB' IJD?Y' A?' CA@KCLMB' _CEC' =FYCG?Z' AB'

s@?' B' ck2' s@?' =?' A?D?' E?bBZ?IACE' C' @jYFnCLMB' A?=>C'

b@YjDCE' I?=>?' IJD?Y' A?' CA@KCLMB&' "BE' B@>EB' YCAB2' A?D?9

=?' bBI=FA?ECE' CFIAC' s@?' C' ZCFBE' _EBA@jDFACA?' AB'cl'

=FGIFtbC'@ZC'ZCFBE'?p>ECLMB'A?'I@>EF?I>?='AB'=BYB2'B's@?'

FZ_YFbC''I@Z'FID?=jZ?I>B'ZCF='CY>B'IC'CA@KCLMB'AC'=CHEC'

=@K=?s�?I>?&'OB'bC=B'AC'@jYFnCLMB'AB'ck'bBZB'CYFZ?I>B'

_CEC'B='CIFZCF=2'B'IJD?Y'A?'CA@KCLMB's@?'=?'E?bBZ?IAC'a'

Cs@?Y?'_CEC'_EBA@LMB'A?'=FYCG?Z&

' f?' s@CYs@?E' =BE>?2' ?Z' H@ILMB' AC' bBIAFLMB'

tICIb?FEC'AB='_?s@?IB='_EBA@>BE?='A?'Y?F>?2'Z@F>C='D?n?='

_E?boEFC2'a'FZ_BE>CI>?'s@?'C'?=bBYiC'AC'b@YjDCE'?'AB'IJD?Y'

A?' CA@KCLMB' A?DCZ' ?=>CE' C==BbFCAB=' v' BjZFnCLMB' AB'

ZCI?rB'CYFZ?I>CE&

' f?=>C'HBEZC2'C'?=bBYiC'AB'IJD?Y'A?'CA@KCLMB'_CEC'

s@CYs@?E'AC='b@YjDCE?='A?_?IA?Eo2'_EFZBEAFCYZ?I>?2'AC'

bC_CbFACA?'A?'FID?=jZ?I>B'AB'_EBA@>BET'ro'C'?=bBYiC'AC'
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b@YjDCE'C'=?E'@jYFnCAC'IC'bBIH?bLMB'AC'=FYCG?Z'A?_?IA?Eo'

?Z'_EFZ?FEC'YFIiC'AB'=F=>?ZC'A?'_EBA@LMB2'bBI=FA?ECIAB'

C' bC>?GBEFC'?' C's@CIjACA?'A?'CIFZCF=2' a_BbC'AB'CIB'?'

_?EJBAB'A?'CYFZ?I>CLMB2'ZC=2'_EFIbF_CYZ?I>?2'AC='Z?>C='

A?' _EBA@LMB' s@?' =?' _E?>?IA?' CjIGFE2' Y?DCIAB9=?' ?Z'

bBI=FA?ECLMB'B'HC>BE'b@=>B9K?I?�bFB'P(yd(¢('?>'CY&2'8::;X&'

E63D?8AF=A

 &' (' CA@KCLMB' _CEC' =FYCG?Z' _EB_FbFC' @Z' C@Z?I>B' AC='

_EBA@L`?='A?'>BAB='B='_CEuZ?>EB='A?'_EBA@LMB'_BE'

i?b>CE?2'IC='A@C='b@YjDCE?=&

8&' ' U' ZFYiB' iJKEFAB' A?ZBI=>EC' Z?YiBE' A?=?Z_?IiB'

s@?' B'ZFYiB' DCEF?ACA?' ?Z' >BAB=' B=' _CEuZ?>EB=' A?'

_EBA@LMB2'IB='ABF='IJD?F='A?'CA@KCLMB&

!&' qBZ' C' CA@KCLMB' _CEC' =FYCG?Z' BbBEE?' @Z' C@Z?I>B'

AC' _CEjbF_CLMB' AB' bBYZB' ?' @Z' A?bEa=bFZB' AC'

_CEjbF_CLMB'AC'?=_FGC'=?Z'_CYiC'?Z'E?YCLMB'v'_YCI>C'

FI>?FEC2'IC='A@C='b@YjDCE?=&

}&''OB'IJD?Y'A?'CA@KCLMB'_CEC'GEMB='B'b@=>B'B_?ECbFBICY'

>B>CY'AB='_CEuZ?>EB='A?'_EBA@jDFACA?'a'=?Z?YiCI>?'

_CEC' C=' A@C=' b@YjDCE?=T' IB' IJD?Y' A?' CA@KCLMB' _CEC'

=FYCG?Z' B' b@=>B' B_?ECbFBICY' >B>CY' A?' "c[2' fc[f2'

fOfg'?2'_EFIbF_CYZ?I>?2'A?'f"h'?'f"hf'a'ZCFBE'IB'

ZFYiB'DCEF?ACA?&

6&'«'CbBI=?YioD?Y'C'@jYFnCLMB'AB'ZFYiB'iJKEFAB'IB'IJD?Y'A?'

CA@KCLMB'_CEC'=FYCG?Z&

B=G=5H3D><A"I>J?>6K5LG>D<A

(yd(¢(2'l&T'y¬f<|2'�&'<&T'AC'[�yk(2'�&'h&'?>'CY&'[FYCG?I='A?'

lJKEFAB='A?'[BEGB'P[BEGi@Z'KFbBYBE'y&'cB?IbiX&'"EBA@LMB2'

§@CYFACA?'?'O@>EF?I>?=&'8::;'PIB'_E?YBX&

(OgUO�(y�2'c&T' |<�[2' |&(&T'cU|<�|(2' (&y&' (DCYFCLMB' A?'

q@YjDCE?=' A?' cFYiB' Pw?C' ZCx=' y&X' _CEC' C' "EBA@LMB' A?'

[FYCG?Z^'"EBA@LMB'A?'cC>aEFC'[?bC'?'(IoYF=?'cBEHBYmGFbC&'

�I^' |<�O�­U' (O�(y' f(' [Uq�<f(f<' h|([�y<�|(' f<'

wUUg<qO�(2' }:&2' 8::W2' [CI>C'cCEFC' 9' |[&' (ICF=&&&' [CI>C'

cCEFC^'�d[c2'8::!&'qf9|Uc&

h<y<w<2'�&|&d&T'w<U�y(2'y&c&T'q<q(gU2'�&'?>'CY&'(DCYFCLMB'

A?'qFIbB'lJKEFAB='A?'ZFYiB' Pw?C'ZCx='y&X'?Z'fFH?E?I>?='

<=>oAFB='A?'cC>@ECLMB&' &'"EBA@jDFACA?2'qCECb>?EJ=jbC='

cBEHBYmGFbC=' ?' qBEE?YCL`?=&' |?DF=>C' hEC=FY?FEC' A?'

wBB>?bIFC2''kFLB=C2'D&'!82'_&'68;96!W2'8::}&

h�g<OqU�|g2' f&2' [g�c"d' ��O�U|2' �&2' ®(k�<|2' [&[&' ?>'

CY&' (' �Z_BE>uIbFC' AC' (jDFACA?' y?F>?FEC' IC' <bBIBZFC'

(GEB_?b@oEFC'AB'|FB'-ECIA?'AB'[@Y&' �I^'h�g<OqU�|g2'f&'

?>' CY&' P<A=&X' [F=>?ZC=' A?' "?b@oEFC' A?' y?F>?^' �ZC' kF=MB'

AC'|?GFMB'A?'qYFZC'g?Z_?ECAB&'"?YB>C=^'<ZKEC_C'qYFZC'

g?Z_?ECAB2'8:::&'_&'  98\&

qd[9|[�[q&' qBZF==MB' A?' d?EjYFACA?' AB' [BYB' �' |[�[q&'

|?bBZ?IACL`?='A?'(A@KCLMB'?'qCYCG?Z'_CEC'B='<=>CAB='

AB'|FB'-ECIA?'AB'[@Y'?'[CI>C'qC>CEFIC&'!&'?A&2'"C==B'd@IAB^'

[hq['�'O�bY?B'|?GFBICY'[@Y�<ch|("(�qO"g2' ;;}&'88}'_&

q|�w2' �&q&T'"<|<�|('d�ylU2' �&(&'q@YjDCE?='A?'cFYiB'_CEC'

[FYCG?Z&'�I^'q|�w2'�&q&'?>'CY&'P<A=&X&''"EBA@LMB'?'�jYFnCLMB'

A?' [FYCG?Z' A?' cFYiB' ?' [BEGB' ¯8&' ed&°&' ' [?>?' yCGBC=' ^'

<ZKEC_C'cFYiB'?'[BEGB2'8::6&'_&'  9!W&

d|(O±(2' -&<&T' qU<ylU2' (&c&' (A@KCLMB' AB' cFYiB' _CEC'

[FYCG?Z&'�I^'^'q|�w2'�&q&'?>'CY&'P<A=&X&''"EBA@LMB'?'�jYFnCLMB'

A?' [FYCG?Z' A?' cFYiB' ?' [BEGB' ¯8&' ed&°&' ' [?>?' yCGBC=' ^'

<ZKEC_C'cFYiB'?'[BEGB2'8::6&'_&'6!9R!&

c(q<fU2'�&[&y&' y?DCI>CZ?I>B'A?'|?bBIi?bFZ?I>B'AB='

[BYB=' AB' c@IFbJ_FB' A?' hCGa' �' |[&' �I^' c(q<fU2' �&[&y&'

P<A&X'qBY?>uI?C'A?'"?=s@F=C=^'dBEECG?FEC=&'hCGa^'<ZKEC_C'

q?I>EB'OCbFBICY'A?'"?=s@F=C'A?'UDFIB=2' ;RW&'D&' 2'_&'8R69

!!R&T''<ZKEC_C'fBb@Z?I>B=2'!&'

c<Of<[2' d&q&T' Uy�k<�|(T' f&|&2' d<|O(Of<[2' y&U&' ?>' CY&'

(DCYFCLMB'A?'q@YjDCE?='A?'cFYiB'?'[BEGB'_CEC'C'"EBA@LMB'

A?' [FYCG?Z' ?Z' gE~=' "BI>C=&' �I^' |<�O�­U' (O�(y' f('

[Uq�<f(f<' h|([�y<�|(' f<' wUUg<qO�(2' }}&2' 8::W2'

�CKBjbCKCY9["&' (ICF=&&&' �CKBjbCKCY^' �O<["2' 8::W&' qf9

|Uc&
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Adaptabilidade e estabilidade de genótipos de feijão cultivados em duas localidades 

de Mato Grosso do Sul1
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Tabela 1( 9( Caracterização dos ambientes usados para análises de análise de adaptabilidade e de estabilidade de 

2.*^9#/+)!.)0.&_`/)*/):"$/);,/++/)!/)<='I
ambiente local época ano  agrícola

E A Dourados “das águas” 2000/2001
E B Dourados “da seca” 2000/2001
E C Aquidauana “da seca” 2000/2001
E D Dourados “das águas” 2001/2002
E E Dourados “da seca” 2001/2002
E F Aquidauana “da seca” 2001/2002
E G Aquidauana “da seca” 2002/2003
E H Aquidauana “da seca” 2003/2004
E I Aquidauana “da seca” 2004/2005
E J Dourados “das águas” 2005/2006
E K Dourados “da seca” 2005/2006
E L Aquidauana “da seca” 2005/2006
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Figura 1 - Região dos Campos de Cima da Serra e as estações meteorológicas usadas no estudo (pontos pretos).
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anuais e estacionais.
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Secagem de sementes de milho com ar natural forçado1

Luiz Eichelberger2, José Antonio Portella3, Luiz Carlos Gutkoski4 !"#$#!%&'(')*!+'&,&5
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processo de secagem de sementes de milho usando ar natural forçado.
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Figura 2 9(Grau de umidade mé-

dia e de seis alturas de camada 

(10 cm, 60 cm, 110 cm, 160 cm, 

?B@#'1#"#?L@#'1^#6"#+0a-#-,8$-#

(A, B e C) contendo sementes de 

1,8!$#'$8!,64-#'$1#+0a-#2b)",-#6"#

51,646"#]?@>GE>#BD>FE#"#BC>DE>#

0"-/"'()41"2+"^#-5%1"(64-#

a secagem usando ar natural 

forçado.
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Figura 3(�(Germinação média e 

de seis alturas de camada (10 

cm, 60 cm, 110 cm, 160 cm, 210 

'1#"#?L@#'1^#6"#+0a-#-,8$-#]X>#

B e C) contendo sementes de 

1,8!$#'$8!,64-#'$1#+0a-#2b)",-#6"#

51,646"#]?@>GE>#BD>FE#"#BC>DE>#

0"-/"'()41"2+"^#-5%1"(64-#

a secagem usando ar natural 

forçado.
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Figura 4(9(Porcentagem de 

plântulas anormais média e de 

seis alturas de camada (10 cm, 

60 cm, 110 cm, 160 cm, 210 

'1#"#?L@#'1^#6"#+0a-#-,8$-#]X>#

B e C) contendo sementes de 

1,8!$#'$8!,64-#'$1#+0a-#2b)",-#6"#

51,646"#]?@>GE>#BD>FE#"#BC>DE>#

0"-/"'()41"2+"^#-5%1"(64-#

a secagem usando ar natural 

forçado.
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Figura 5(9(Porcentagem de 

sementes mortas média e de 

seis alturas de camada (10 cm, 

60 cm, 110 cm, 160 cm, 210 cm 

"#?L@#'1^#6"#+0a-#-,8$-#]X>#c#"#

C) contendo sementes de milho 

'$8!,64-#'$1#+0a-#2b)",-#6"#51,-

646"#]?@>GE>#BD>FE#"#BC>DE>#

0"-/"'()41"2+"^#-5%1"(64-#

a secagem usando ar natural 

forçado.
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Figura 6(9(Vigor médio e de 

seis alturas de camada (10 cm, 

60 cm, 110 cm, 160 cm, 210 

'1#"#?L@#'1^#6"#+0a-#-,8$-#]X>#

B e C) contendo sementes de 

1,8!$#'$8!,64-#'$1#+0a-#2b)",-#

6"#51,646"#]?@>GE>#BD>FE#"#

BC>DE>#0"-/"'()41"2+"^#-5%-

1"(64-#4#-"'4:"1#5-426$#40#

natural forçado.
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B?L=?>CBQ>C'K?'86'ab&'(@'@?L?AB?@'cG>CL'@?L?CKC@'@GD>?'

QLC'EMAFC'B>COCKC'AG'B?>OG'@Q=?>MG>'KG'=C=?E'@QD@B>CBG'AG'

@?AJKG'EGATMBQKMACE2'NGAcG>L?'L?BGKGEGTMC'=>G=G@BC'=G>'

jC�CTC�C'k ::Yo&'(@'CHCEMCOP?@'cG>CL'>?CEMUCKC@'CG@'@?B?'

KMC@'C=]@'@?L?CKQ>C'NGL'CQi^EMG'K?'QLC'>dTQC'T>CKQCKC'

?L'LME^L?B>G@&'VJEMUGQ9@?'G'NGL=>ML?ABG'LdKMG'K?'K?U'

=EeABQEC@' AG>LCM@' BGLCKC@' CG' CNC@G&' <' NGL=>ML?ABG'

LdKMG'KC@'=EeABQEC@'cGM'GDJKG'@GLCAKG9@?'C@'L?KMKC@'KC@'

=EeABQEC@'?'K?'@QC@'=C>B?@'Cd>?C'?'K?'>C^U?@'?'KMHMKMAKG9

@?'=?EG'A�L?>G'KC@'=EeABQEC@'L?A@Q>CKC@2'=G>'>?=?JORG2'

NGL'>?@QEBCKG@'?i=>?@@G@'?L'N?A�L?B>G@'kNLo&

m?@B?' K?' c>MG' @?L' B?>>C}' cG>CL'QJEMUCKC@' ZQCB>G'

>?=?JOP?@' K?'  ;;' @?L?AB?@' K?' NCKC' EGB?2' KM@B>MDQ^KC@'

?L'>GEG@'K?'=C=?E'BGCEFC'QL?K?NMKG'NGL'ZQCAJKCK?'K?'

STQC'?ZQMHCE?AB?'C'826'H?U?@'C'LC@@C'KG'@QD@B>CBG'@?NG&'

<@' >GEG@' cG>CL'NGEGNCKG@'AG' MAB?>MG>'K?'@CNG@'=ES@JNG@2'

H?KCKG@'NGL'\BC'CK?@MHC'?'LCAJKG@'?L'NeLC>C'>?TQECKC'

C'  ;' �b2' KQ>CAB?' @?B?' KMC@&' (=]@' ?@B?' =?>^GKG2' G@' >GEG@'

cG>CL'B>CA@c?>MKG@'=C>C'QL'T?>LMACKG>'['B?L=?>CBQ>C'K?'

86'�b2'GAK?'=?>LCA?N?>CL'=G>'LCM@'@?B?'KMC@2'K?'CNG>KG'

NGL'C'K?@N>MORG'K?'b^N?>G'?'qM?M>C'k ::Yo&'<@'>?@QEBCKG@'

cG>CL'?i=>?@@G@'?L'=G>N?ABCT?L'K?'=EeABQEC@'AG>LCM@&

m?@B?'K?'?AH?EF?NML?ABG'CN?E?>CKG}'C@'@?L?AB?@'

cG>CL'CNGAKMNMGACKC@'?L'NCMiC@'=ES@JNC@'kLMAM9NeLC>C@o'

K?'  'i'  'i'�'NL2'NGL'DCAK?IC'B?ECKC&'(=]@'C'CKMORG'K?'

Y;'Lg' K?' STQC' K?@JECKC' AC@' NCMiC@2' cG>CL' KM@B>MDQ^KC@'

QAMcG>L?L?AB?' `;;' @?L?AB?@' K?' NCKC' QL' KG@' EGB?@'

@GD>?'C'B?EC'?2'?ABRG'C@'NCMiC@'cG>CL'c?NFCKC@'?'E?HCKC@'['

?@BQcC'C'Y '�b2'KQ>CAB?':`'FG>C@'k(<l(2' :_�o&'(=]@'?@B?'

=?>^GKG2' MA@BCEGQ9@?' G' B?@B?' K?' T?>LMACORG2' NGAcG>L?'

K?@N>MBG' CAB?>MG>L?AB?2' @?AKG' C' CHCEMCORG' >?CEMUCKC' AG'

@dJLG'KMC'C=]@'C'MA@BCECORG'KG'B?@B?&'<@'>?@QEBCKG@'cG>CL'

?i=>?@@G@'?L'=G>N?ABCT?L'K?'=EeABQEC@'AG>LCM@&

(@'NGAKMOP?@'=C>C'?i?NQORG'KG'm?@B?'K?'ML?>@RG'
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?L' STQC' cG>CL' CHCEMCKC@' CB>CHd@' K?' ZQCB>G' >?=?JOP?@'

K?'  ;;' @?L?AB?@' K?' NCKC' EGB?2' ZQ?' \NC>CL' @QDL?>@C@'

KQ>CAB?' 8Y2' Y_2' !82' :`' ?'  8;' FG>C@' ?L' `;'Lg' K?' STQC'

K?@JECKC2'LCAJKC@'['B?L=?>CBQ>C'K?'86'ab&'(@'@?L?AB?@'

@QDL?JKC@'CG' B?@B?'K?' ML?>@RG' cG>CL'?ABRG' MANQDCKC@'

?L'T?>LMACKG>?@2'AG'?@NQ>G2'=G>'LCM@'8Y'FG>C@'C'86'ab2'

K?'CNG>KG'NGL'C'L?BGKGEGTMC'K?@N>MBC'=G>'pC>JA'?B'CE&'

k :: o&'<@'=?>^GKG@'KG'B?@B?'K?'ML?>@RG'K?@N>MBG@'cG>CL'

NGA@MK?>CKG@'NGLG'B>CBCL?ABG@&

(=]@' B?>?L' @MKG' ?i=G@BC@' CG@' >?@=?NJHG@'

=?>^GKG@'K?'ML?>@RG2'C@'@?L?AB?@'cG>CL'@QDL?JKC@'CG@'

B?@B?@'K?'T?>LMACORG'?'HMTG>'K?@N>MBG@'C'@?TQM>}'B?@B?'K?'

T?>LMACORG2' kwX(lWg2' ::8o2'NGL=>ML?ABG'K?'=EeABQEC'?'

K?'@QC@'=C>B?@'?'LC@@C'@?NC'K?'=EeABQEC@&'('LC@@C'@?NC'

K?' =EeABQEC@' cGM' K?B?>LMACKC' NGL'ZQCB>G' >?=?JOP?@' K?'

 ;'=EeABQEC@2'=>GH?AM?AB?@'KG' B?@B?'K?'NGL=>ML?ABG'K?'

=EeABQEC2'LCAJKC'?L'@CNG@'K?'=C=?E2'?L'?@BQcC'C'`;'�b2'

=G>' Y_' F&' uL' @?TQMKC2' C@' =EeABQEC@' cG>CL' =?@CKC@' ?L'

DCECAOC'K?'=>?NM@RG'k;2;; 'To'?'G'HCEG>'GDJKG'=?EC'@GLC'

K?'NCKC'>?=?JORG'cGM'KMHMKMKG'=?EG'A�L?>G'K?'=EeABQEC@'

QJEMUCKC@&'<@'>?@QEBCKG@'cG>CL'?i=>?@@G@'?L'LT�=EeABQEC&

(ASEM@?'?@BC�@JNC}'G'K?EMA?CL?ABG'?i=?>ML?ABCE'

QJEMUCKG' cGM' G' MAB?M>CL?AB?' NC@QCEMUCKG' =C>C' G@' B?@B?@'

K?' ECDG>CB]>MG2' NGL' ZQCB>G' >?=?JOP?@&' <@' KCKG@'

?i=?>ML?ABCM@' cG>CL' @QDL?JKG@' [' CASEM@?' KC' HC>MeANMC'

?' C@' LdKMC@' ?AB>?' EGB?@' cG>CL' NGL=C>CKC@' =?EG' B?@B?'

K?' mQ�?f' C' 6�' K?' =>GDCDMEMKCK?' K?' ?>>G2' QJEMUCAKG9@?'

G' =>GT>CLC' ?@BC�@JNG' l(julm' ky<jm(' ?B' CE&2'  :_`o&' ('

HC>MSH?E' T?>LMACORG' ?' @QC@' K?>MHCOP?@' Q@CKC@' cG>CL'

B>CA@cG>LCKC@'?L'C>NG'@?AG&'"C>C'CASEM@?'KG@'B>CBCL?ABG@'

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'
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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$ 
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