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Effects of Rooting-Zone Restriction on the Development and Main Nutriment

Contentsin Grape (VitisviniferaL.) Berry

XIE Zhao-Sen’, L1 Bo'?, XU Wen-Ping', WANG Shi-Ping"’
School of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 200240, China; 2Shandong Institute of Pomology,
Taian, Shandong 271000, China

Abstract: The changes in total sugar, organic acid, anthocyanin, pH, total proteins, and the contents of free
amino acid and vitamin C in grape (\itis vinifera) berry under rooting-zone restriction (RZR) were measured.
The results indicated that accumulation of soluble sugar in grape berry increased, but organic acid content
decreased during the second fast growth period. The anthocyanin content increased with raise of pH in berry,
while the content under RZR was higher than that under non-rooting-zone restriction (NRZR). Vitamin C con-
tent reached to the highest point after anthesis, for 3040 d, followed then drop to the lowest, then increased
again in late development period. The vitamin C content of grape berry under RZR was higher than that under
NRZR all thewhile.

Key words. grape; berry; rooting-zone restriction; nutriment component

( 2002)
, 2007 1-8
Wang (2001) , (Vitis vinifera L.)
: ,o ' : 2
(2004)
, 60 L ,
, , (111 ;
(1999)
, 100 cm,
, 2008-07-02 2008-09-08
(30571287)
* (E-mail: fruit@sjtu.edu.cn; Tel: 021-

34205956)



928 a4 5 2008 10
4.
’ 2 | —o— M
60° , 1,1 \ —— T g
40~50 (1999) ~|
£
b 2r
20d , 10 d =
30~50 1t
L) ﬂ : ) . ) ) , ) )
; 20 30 40 50 60 70 80 90
: 3.0
: 3, 20d 20
2.5}
3d é
, 20 d %
30 2ot
: 105 ,
( 2005); NaOH ( 3 2'13 3'u -{n sln ﬁ:ﬂ rln a'n 9'1:1
) ( 1997), {EER A /4
( 2005); G-250 L
( 2005); C Fig.1 Changesin size and dry weight of
( 2005); ( grape berry after flowering
1999); pH (
1999) Sl I )
—— A :
{ 15
™
1 ‘E 10}
1 s .
5 5
“ i L L I L i L J
, , 20 30 40 50 60 70 80 90
T_
L ﬁ-
e |
rﬂ 5
: & '
g s
2.
1_
P P
20 30 40 50 60 T0O BD 90
2 IEfSMEd
2 (D 2

Fg.2 Changesin total sugar and organic acid contentsin
grape berry after flowering



44 5 2008 10 929

pH

EWHERE,,)

i) ASSO 0-27 1-5
L] pH L]
L] L] pH
L] L] pH
: (1999)
: pH
1/2 , (
2003); , 4 C
(Sadka  2000) 2 4
, , 4.85 ug-g*,
3.54 ug-g*
pH
2.5r
) —o— i
( 2008) L 20p TTER
8 15l
i
o Lor
4.2 - @
0.5 f
3.9
3.6 o ?.:D a0 4I0 5-1.‘! ﬁL‘l TI'L‘I BO Ellﬂ
E = .
3L3F -
|4
3.0} & ar
=]
LTt E 5f
#
W
1.6 ¢ wm Ir
=
l.2} "0 30 0 50 & 70 80 9
IER ] /d
0.8 |
4
0.4} Fig.4 Changesin tota protein and free amino acid contents
in grape berry after flowering
20 30 40 50 60 TO B0 90
TS /d C
3 pH ’

Fig.3 Changesin pH and anthocyanin content

30 40d ,

in grape berry after flowering



930 5 2008 10
( 5) (1992) . (2008). : ,
C , 44 (2): 363~377
c , , , , , , (2003).
, 36 (8): 941~944
C : , , (1997)
. , 33 (4): 264~266
, , (1999). ‘ '
15
B | 70 —_—
E , 143~149
s O : , L , (2002)
' | , 19 (5): 298~231
5 5L (2005). .2
&
) , (1992).
0Ll L L L L ) , 9 (4): 228~230
20 30 40 50 60 TO BO 90 ’ ’ ’ ’ (2004).
FEE R/ d
5 C , 10 (6): 674~676
Fig.5 Changesin vitamin C content in Sadka A, Dahan E, Cohen L, Marsh KB (2000). Aconitase activ-
grape berry after flowering ity and expression during the development of lemon fruit.
Physiol Plant, 108: 255~262
Wang SP, Okamoto G, Hirano K, Lu J, Zhang CX (2001). Effects
of restricted rooting volume on vine growth and berry devel-
, , , (1999). opment of Kyoho grapevines. Am J Enol Vitic, 52 (3):

, 16 (2): 98~103

248~253



