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'*!%*7<*/(%&/(!
(D?Q=b& B?BSLcM=L& `($a]! '*%*/79)('(! <2/!
%9%&:27*%/9(! '*! )*&%/(:9X(0123! 627! (! '9:&9012!
'*! "L7:! '*! $&62! <&/2! *7! JL7:! '*! \?&(!
'*$%9:('(! *! %9%&:(012! 627! $2:&012! '*! S(^k!
L3"S3!(%U!2!$&62!(%9)?9/!<k!m3"3!*F</*$$()'2!2!
/*$&:%('2!*7!e!'*!\69'2!6c%/962!
"?>Z=b@&Q=&\IL\@]!'*%*/79)('(!(%/(EU$!'*!&7!
%*$%*! '*! 627</*$$12! /*(:9X('2! <*:2!
%*F%&/w7*%/2! A;*F%&/*! >)(:`X*/3! ;>=y;! <:&$@3!
N%(R:*! @96/2! ;*6Z)2:2?9*$! ;*F%&/*! N`$%*7$B!
627! /%3.*' '*! Q773! <*)*%/(012! '*! HLe! *!
E*:269'('*! '*! "77! $-"=! ^$! /*$&:%('2$! *7!
S*o%2)!ASB!AN*E*/23!*%!(:=!!QL""B=!!

^!'*:9)*(7*)%2!*F<*/97*)%(:!&%9:9X('2!)2$!
'29$! ()2$! '*! *F<*/97*)%2! ]29! 9)%*9/(7*)%*!
6($&(:9X('2=! ^$! '('2$! ]2/(7! $&R7*%9'2$! (!
()\:9$*!'*!E(/9f)69(!<*:2!%*$%*!83!$*)'2!V&*!($!
7U'9($! '2$! %/(%(7*)%2$! <(/(! 2$! ](%2/*$!
V&(:9%(%9E2$! ]2/(7! 627<(/('($! <*:2! %*$%*! '*!
;&n*`!A+z!L3LHB!*!<(/(!2!](%2/!V&()%9%(%9E2!]*X-
$*!2!%*$%*!'*!/*?/*$$12=!>$!()\:9$*$!*$%(%c$%96($!
]2/(7!/*(:9X('($!627!2!*7</*?2!'2!</2?/(7(!
NqNp>M!E*/$12!H="!A8*//*9/(3!QLLmB=&

!
0!97*$('%9&!&'#9+799-%&

^! %*2/! '*! $,:9'2$! $2:WE*9$! ANNB! )12! ]29!
9)]:&*)69('2! $9?)9]96(%9E(7*)%*! <*:2$! ](%2/*$!
%*$%('2$3! )12! 262//*)'2! E(/9(0b*$! *)%/*! 2$!
E(:2/*$!2R$*/E('2$!A;(R*:(!"B=!!

>)%&)*$P! 89:Z2P! N2&X(! AQLLGB! )12!
2R$*/E(/(7!7&'()0($!$9?)9]96(%9E($!)2!%*2/!'*!
NN! (! Qi5! '&/()%*! 2! <*/c2'2! '*!
(/7(X*)(7*)%2=! 52)]2/7*! d97(! *! T&/9?()!
AQLLLB!Z\!&7(!*:*E(012!'*!/*$<9/(012!V&()'2!
($! ]/&%($! $12! 7()%9'($! *7! %*7<*/(%&/(!
(7R9*)%*! 2! V&*! 62)$*V&*)%*7*)%*! (&7*)%(!
2!62)$&72!'*!/*$*/E($=!

>! (69'*X! %9%&:\E*:! *! 2! <k! )12! %9E*/(7!
'9]*/*)0($! $9?)9]96(%9E($! <(/(! )*)Z&7! '2$!



 

 

Efeito da aplicação de cálcio e boro em…                                        Ferreira, Letícia Vanni y Cols. (2013) 

Rev. Iber. Tecnología Postcosecha Vol 14(1):53-58 56 

](%2/*$! *$%&'('2$! A;(R*:(! "B=! S2/7(:7*)%*3!
627! 2! (/7(X*)(7*)%2! 262//*! /*'&012! '(!
(69'*X! *! (&7*)%2! '2! <k=! #)%/*%()%23! )*$%*!
*F<*/97*)%2! )12! 262//*/(7! (:%*/(0b*$! '*!
(69'*X! *! <k=! #$$(! 6(/(6%*/c$%96(! V&c796(! )($!
]/&%($! <(/*6*! $*/! '*! '9]c69:! (:%*/(0123! 627!
*F6*012!(!</\%96($!'9/*%($!$2R/*!(! 9)%*?/9'('*!
'($!]/&%($!A+*/*9/(3!QLLmB=!
!
$@d=L@& G& e& $=I>& Q=& N^L?QIN& NIL_M=?N& `99aA& @D?Q=b&
B?BSLcM=L& `($aA& >=L@K[I& N^L?QIN& NIL_M=?N& =& @D?Q=b&
B?BSLcM=L& `99f($a& =& \4& Q@N& W>SB@N& Q=& @ZI>@3\>=B@&
:$S\g<A& NSdZ=B?Q@N& @& Q?W=>=FB=N& F_Z=>IN& Q=&
@\L?D@Kh=N& Q=& +@/A& =Z& ijGGk& !Zd>@\@& +L?Z@&
$=Z\=>@QIA&)=LIB@Nf09A&ijGik&!

!
>! <*/'(! '*! 7($$(! %*E*! '9]*/*)0(!

$9?)9]96(%9E(! <(/(! 2! ](%2/! '(%(! '*! (E(:9(012!
A89?&/(! "B=! 5272! *$<*/('2! <(/(! *$%(! E(/9\E*:!
262//*&! 7(92/! <*/'(! '*! 7($$(! 627! 2!
(/7(X*)(7*)%2! '($! ]/&%($=! >)%&)*$P! 89:Z2P!
N2&X(! AQLLGB! %/(R(:Z()'2! 627! 6&:%9E(/*$! '*!
(72/(-</*%(3! 9)'*<*)'*)%*! '(! 6&:%9E(/!
*$%&'('(3!2R$*/E(/(7!<*/'($!$9?)9]96(%9E($!'*!
7($$(! s!7*'9'(! V&*! $*! (&7*)%2&! 2! <*/c2'2!
'*! (/7(X*)(7*)%2! '($! ]/&%($=! >! <*/'(! '*!
7($$(! /*:(692)(-$*! s! <*/'(! '*! \?&(3! 6(&$(!
</9)69<(:! '(! '*%*/92/(0123! <29$! /*$&:%(! )12!
$27*)%*! *7! <*/'($! V&()%9%(%9E($3! 7($!
%(7RU7! )(! (<(/l)69(! A7&/6Z(7*)%2! *!
*)/&?(7*)%2B3! )(! %*F%&/(! A(7(69(7*)%2! *!
$&6&:l)69(B! *! )(! V&(:9'('*!)&%/9692)(:! A{('*/3!
"JJQB=!!

p\/92$!(&%2/*$! /*:(%(7!V&*!(! 62:2/(012!'(!
*<9'*/7*! '($! ]/&%($! U! 2! </9)69<(:! <(/f7*%/2!
'*! V&(:9'('*! (%/9R&c'2! <*:2! 62)$&79'2/!
A;/*E9$()3! QLLGB=! 8/&%($! /*6U7-62:Z9'($!
(</*$*)%(7! 7(92/! R/9:Z2! '2! V&*! ($!
(/7(X*)('($! A89?&/(!"B=! N*?&)'2!;2$&)!*%! (:=!

AQLLmB1' 2! R/9:Z2! V&()%9]96('2! 6272! d! '979)&9!
627!2! (7('&/*697*)%2! '($! ]/&%($! '*! (72/(-
</*%(3! 9)'96()'2! V&*! (! 62:2/(012! ]96(! 7(9$!
9)%*)$(! 2&! *$6&/(=! S2! </*$*)%*! *F<*/97*)%23!
_da! %*E*! '9]*/*)0(! $9?)9]96(%9E(! <(/(! 2! ](%2/!
<*/c2'2!'*!(/7(X*)(7*)%23!62)]9/7()'2!*$%(!
9)]2/7(012=! #)%/*%()%23! %U6)96($! V&*! (%&(7!
$2R/*!(!62:2/(012!'($!]/&%($3!*$%12!(%/*:('($!(!
6(<(69'('*! ?*)U%96(! '*! 6('(! *$<U69*! 2&!
6&:%9E(/!*F</*$$(/!'*%*/79)('(!62/=!!

^! *]*9%2! '2! %/(%(7*)%2! '(%(! '*! (E(:9(012!
]29!$9?)9]96(%9E2!<(/(!]9/7*X(!'($!]/&%($3!$*)'2!
V&*! (! ]9/7*X(! '979)&9&! '&/()%*!
(/7(X*)(7*)%2! A89?&/(! "B=! ^! </26*$$2! '*!
(72:*697*)%2! U! <(/%*! 9)%*?/()%*! '2!
(7('&/*697*)%2! '*! V&($*! %2'($! ($! ]/&%($! *!
%*7! ?/()'*! 97<2/%f)69(! 627*/69(:! '*E9'2! (2!
](%2! '*! (! E9'(! <,$-62:Z*9%(! '($! ]/&%($! $*/!
:979%('(3! *7! ?/()'*! <(/%*3! <*:2! (&7*)%2! '2!
(72:*697*)%23! V&*! ($! %2/)(7! 7(9$!
$&$6*<%cE*9$! (! 9)[W/9($!7*6f)96($! *! (! '2*)0($!
'&/()%*! 2! 7()&$*92! <,$-62:Z*9%(! AO96(:Z2! *%!
(:=3!QLLLB=!

D7(! '($! 7(9$! 97<2/%()%*$! 7&'()0($! *7!
]/&%($! 6272! 72/()?23! ]/(7R2*$(! *! (72/(-
</*%(3!'&/()%*!2!%*7<2!'*!(/7(X*)(7*)%23!U!
(!/*'&012!'(!]9/7*X(!Ap96*)%*!*%!(:=3!QLLHB=!#7!
(7R9*)%*! /*]/9?*/('23! (! %*7<*/(%&/(! 7(9$!
R(9F(! /*'&X! 2! 7*%(R2:9$72! '(! ]/&%(! *!
62)$*V&*)%*7*)%*! 262//*! 7*)2/! <*/'(! '*!
7($$(! Au*/2)972P! {()*$9/23! QLLLB=! S*$%*!
%/(R(:Z2! ($! <*/'($! (%9)?9/(7! *7! 7U'9(!
"Y3Gme!(2$!29%2!'9($!A89?&/(!"B=!

>! '*?/('(012! '*! <2:9$$(6(/c'*2! <*6%c)962$!
U! &7(! '($! </9)69<(9$! 6(&$($! '2! </26*$$2! '*!
(7(69(7*)%2! '($! ]/&%($=! #$%12! *)E2:E9'2$! )(!
72'9]96(012! '(! %*F%&/(! '*! ]/&%($! '29$!
</9)69<(9$! </26*$$2$! *)X97\%962$3! 6&[(! (012! U!
'*E9'(! (! <2:9?(:(6%&/2)($*! A+.B! *! (!
<*6%9)(7*%9:*$%*/($*! A+@#B! A>)%Z2)! *%! (:=3!
QLLQB=!

N*?&)'2!@(:?(/97!*%!(:=!AQLLKB!(!V&(:9'('*!
U! /*$&:%('2!'*!&7!62)[&)%2!'*!6(/(6%*/c$%96($!
V&*! '*E*7! $*/! </*$*/E('($! '&/()%*! 2!
(/7(X*)(7*)%2!'($!]/&%($3!'*E*)'2-$*!'*]9)9/!
&7! <*/c2'2! $*?&/2! <(/(! *$%(! ]($*=! ! S2!

5l& @\L?D@Kh=N&&
+@/&

9$&
`l/>?ma&

&($& 99f($& \4&

L! J3KL!
)$!

L3"JI!
)$!

HL3K!
)$!

Q3mL!
)$!

Q! J3KI! L3"JH! HI3G! Q3YJ!
I! J3mG! L3"mm! HI3I! Q3mL!
K! J3H"! L3"mm! HQ3m! G3"K!
m! J3QY! L3"mH! HH3"! Q3YJ!

+E`na& iUAop& iGAGV& UjAUo& iUop&
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</*$*)%*! %/(R(:Z23! 7*$72! (2$! 29%2! '9($! '*!
(/7(X*)(7*)%2! )12! $*! 2R$*/E2&! &7!
'*6/U$6972! $9?)9]96(%9E2! '(! V&(:9'('*! '($!
]/&%($3! )12! 262//*/(7! <2'/9'b*$! 2&!
627</27*%97*)%2! '2! 2'2/! *! V&(:9'('*! ?*/(:!
'($!]/&%($=!
!

!
"?RS>@&G]&"?>Z=b@&`5aA&)=>Q@&Q=&Z@NN@&`naA&E@LI>&*&
=&E@LI>&4&Q=&@ZI>@N3\>=B@N&DMk&$S\g&NSdZ=B?Q@N&@&
Q?W=>=FB=N&@\L?D@Kh=N&Q=&+@/&=&Q?W=>=FB=N&Q@B@N&Q=&
@M@L?@K[I& =Z& ijGGk& !Zd>@\@& +L?Z@& B=Z\=>@QIA&
)=LIB@Nf09A&ijGik&

&
+%5+*79q!9&

S(! 62)'9012! *F<*/97*)%(:3! ($! (<:96(0b*$!
'*! 5(O! *7! (72/(-</*%(! )12! 6(&$(/(7! *]*9%2!
)(! <,$-62:Z*9%(3! 2&! $*[(3! )12! 7*:Z2/(/(7! (!
V&(:9'('*! '($! ]/&%($! '&/()%*! 2!
(/7(X*)(7*)%2=&
&
0!"!0r5+#(9&
>)%Z2)3! .=#=P! N*n9)*3! |=P! }(%()(R*3! S=! QLLQ=!

;Z*/7(:! 9)(6%9E(%92)! 2]! <*6%9)!
7*%Z`:*$%*/($*3! <2:`:(?(6%&/2)($*3! ()'!
<*/2$9'($*! 9)! %27(%*! [&96*=! u2&/)(:! 2]!
>?/96&:%&/(:! ()'! 822'! 5Z*79$%/`3! E=! HL3!
<=K"HG-K"HJ!

>)%&)*$3! d=! #=! 5=P! 89:Z23! u=! T=P! N2&X(3! 5=@=! '*=!
QLLG=!52)$*/E(012!+,$-62:Z*9%(!'*! ]/&%2$!
'*!>72/*9/(-</*%(=!+*$V&9$(!(?/2<*6&\/9(!
O/($9:*9/(3!O/($c:9(3!E=Gm3!)=G3!<=I"G-I"J=!

O96(:Z23! D=! T*! ^=P! 5Z9%(//(3! >=O=P! 5Z9%(//(3!
@=q=8=! QLLL=! @2'9]96(0b*$! %*F%&/(9$! *7!
7(7b*$!$&R%9'2$!s!(<:96(012!<,$62:Z*9%(!
'*! 6\:692! *! *7R(:(?*)$! +p5=! 59l)69(! *!
>?/2%*6)2:2?9(3!d(E/($3!E=!QI3!)=!"3!<="GK-
"IK!

5(n7(n3! q=P! M~7Z*:'3! p=! "JJY=! O2/2)!
'*]969*)6`-9)'&6*'!97<(9/7*)%$!2]!6*:&:(/!
]&)6%92)$! 9)! <:()%$=! q)j! T*::3! O=P! M2o)3!
+=k=P! O*::3! M=}=! A*'$=B=! O2/2)! 9)! $29:! ()'!
<:()%$j! /*E9*o=! N`7<2$9&73! 5Z9()?! @(93!
/*</9)%*'! +:()%! ()'! N29:3! E="JG3! )="-Q3!
<=Y"-mG!

5Z9%(//(3! @=! q=! 8=P! 5Z9%(//(3! >=! O=! QLLH=! +,$-
62:Z*9%(!'*!]/&%2$!*!Z2/%(:90($j!]9$92:2?9(!*!
7()&$*92=!Q*'=!d(E/($j!D8d>3!!YmG!<=!

8*//*9/(3! T=8=! N9$E(/! QLLm=! D7! </2?/(7(! <(/(!
()\:9$*$! *! *)$9)2! '*! *$%(%c$%96(=! M*E9$%(!
N`7<2$9&7!Ad(E/($B3!E=K3!<=GK-I"!

u*/2)9723!M=!8=P!{()*$9/23!@=!>=!O=!QLLL=!#]*9%2!
'(! ($$269(012! '*! (/7(X*)(7*)%2! $2R!
/*]/9?*/(012! *! (%72$]*/(! 72'9]96('(! )(!
V&(:9'('*! '*! 7()?($! _+(:7*/a=! M*E9$%(!
O/($9:*9/(! '*! 8/&%96&:%&/(3! u(R2%96(R(:3! E=!
QQ3!)=!Q3!<=!QGY-QIG!

@(:?(/973!@=!OP!5()%9::()23!M=!8=!8=P!52&%9)Z23!
#=! 8=! QLLK=! N9$%*7($! *! 62)'90b*$! '*!
62:Z*9%(! *! (/7(X*)(7*)%2! )(! V&(:9'('*!
'*! 72/()?2$! 6E=! 5(7(/2$(=! M*E9$%(!
O/($9:*9/(! '*! 8/&%96&:%&/(3! u(R2%96(R(:3! E=!
Qm3!)=!Q3!<=!"mH-"mJ!

^:9E*9/(3! M=! +=P! S9)23! >=! 8=! +=P! 8*//*9/(3! d=! p=!
QLLm=! +2%*)69(:! '*! 7&:%9<:96(012! 7=' $75%3!
'*! 6&:%9E(/*$! '*! (72/*9/(-</*%(=! M*E9$%(!
O/($9:*9/(! 8/&%96&:%&/(3! u(R2%96(R(:3! E=GL3!
)=G3!<=HmH-HmJ!

+*/*9/(3!q=!N=!QLLm=!>'&R(012!'*!</U-<:()%92!)2!
6/*$697*)%23! </2'&012! *! V&(:9'('*! '(!
(72/*9/(-</*%(! AM&R&$! $<=B=! QLLm=! "Im<=!
T9$$*/%(012! A@*$%/('2-8/&%96&:%&/(! '*!
5:97(! ;*7<*/('2B=! 5&/$2! '*! +,$-
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./('&(0123! D)9E*/$9'('*! 8*'*/(:! '*!
+*:2%($3!+*:2%($=!!

N()\R923! T=! 5:9<<9)?! QLLJ=! >72/(-</*%(=!!
T9$<2)cE*:! *7j! z)55/+AA;;;0*/"27B0.%A'

7=<*C0/)/D3/573=?(32E<3(2"=F5"&0�=!
>6*$$2!*7j!"L![()=!QLLJ=!

N6Z(n*/3! +=! T=! 5=P! >)%2)92::93! d=! M=! QLLJ=!
>$<*6%2$! *62)w7962$! *! %*6)2:,?962$! *7!
<,$-62:Z*9%(! '*! (72/($-</*%($! A,-.-&'
&//B=! M*E9$%(! O/($9:*9/(! >?/269l)69(3!
+*:2%($3!E=!"H3!)=!"CI3!<=!""-"H!

;2$&)3! q=P! D$%&)3! S=! N=P! ;*n?&:*/3! O=! QLLm=!
+Z`$96(:! ()'! 6Z*796(:! 6Z()?*$! '&/9)?!
/9<*)9)?! 2]! R:(6nR*//`! ]/&9%$=! N69*)%9(!
>?962:(3!E=!KH3!<=!mY-JL!

!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

;/*E9$()3! M=! QLLG=! >E(:9(012! '(! V&(:9'('*! '*!
<l$$*?2$! 5E=! @(69*:3! *7! ]&)012! '2!
7()*[2! ]9%2%U6)962=! =! "QQ<=! ;*$*!
AT2&%2/('2! *7!59l)69($! -! 8/&%96&:%&/(! '*!
5:97(!;*7<*/('2B!-!8/&%96&:%&/(!'*!5:97(!
;*7<*/('23!8>#@3!D8+*:=!

p96*)%*3!>=!M=3!+9)*'(3!5=3!d*729)*3!d=3!59E*::23!
+=!@=3!@(/%9)*X3!.=!>=3!5Z(E*$3!>=!M=3!QLLH=!
Dp-5! %/*(%7*)%$! /*'&6*! '*6(`3! /*%(9)!
V&(:9%`! ()'! (::*E9(%*! 6Z9::9)?! 9)[&/`! 9)!
<*<<*/=! ! +2$%Z(/E*$%! O92:2?`! ()'!
;*6Z)2:2?`3!E=GH3!<=KJxYm!

p9XX2%%23! @=! QLLY=! >72/(-</*%(! -! &7(! ]/&%(!
()%92F9'()%*=! T9$<2)cE*:! *7j!
zZ%%<jCCooo=(7R9*)%**7]262=627=R/�=!
>6*$$2!*7j!"I!'*![&)Z2!'*!QLLm=!

!
!

!


