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Effects of Root Restriction on Soluble Sugar Contents and Related Enzyme
Activities in ‘Jumeigui’ Grape Berries
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Abstract: ‘Jumeigui’ grape (Vitis vinifera L. x V. labrusca L.) was subjected to root restriction to
study the metabolic mechanism of soluble sugar accumulation in grape berries during the berry
development from veraison to maturation. The results showed that the main sugars accumulated in

‘Jumeigui’ grape were glucose and fructose. From the beginning of veraison, contents of glucose and
fructose in berries increased continuously, and meanwhile acid invertase ( AI) activity increased gradually
with berry development. What’ more, Al activity was significantly correlated with the contents of glucose
and fructose which are the most important soluble sugars in the grape berry. The activity of neutral

invertase (NI) and sucrose synthase (SS) activity in the sucrose cleavage direction increased 3 weeks after
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veraison and lower than that of AI. The activity of enzymes for sucrose synthesis including sucrose
synthase (SS) in the sucrose synthetic direction and sucrose phosphate synthase (SPS) increased slightly
just at the early veraison and then kept constant, and was lower than that of SS in the sucrose cleavage
direction, Al and NI related to sucrose cleavage. The root restriction could increase the content of soluble
sugars in grape berries and enhance Al activity during the period of sugar accumulation and NI activity at
harvest. Therefore, we speculate that Al is the most important regulator for sugar accumulation and also
the key enzyme accounting for increased sugar content by root restriction cultivation.

Key words: grape; root restriction; soluble sugar; acid invertase
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Fig. 1 Effects of root restriction on contents of glucose, fructose, sucrose and total sugars in the flesh of ‘Jumeigui’ berries
P < 0.05.

2.2 HRIPR I XY R LA AEACIHIHE KETR £ AR

R GR T B e, AL NIL SS (T ) 3 FlEeps o i B iG MEAE A 22 . AL BS 1E
s S SSC 5 NIVEEM 2 ~4 %, SS (ZpfEdi ) i PELL NTA &

ALSEPELELR PG 28 d IS BIWEAE, FRUGEE 21 d AN R IR 10 AT 35238 T e T S50 1
I, et I ANGR#S 7 d TG AL il (&2, AD.

3 ANKEFERY NI WG PEAEBCGAHT 22 AR, B E AR PR ) RS2 ) NT VS PR T AN, 6 i
FHME (2, B).

3B SS o7 1)) W PR AR S BT ST ARG BT 46 S 4 #4057 d F 28 d SS (43
FE 77 100D ARG T AR B ) 5 0 T, TR s R R SR Sy SSCid It xR T ol 25 (18 2, O



534 PR LA MBI RO A RS AT RS R A DA B R S 829

5 RERE R VR VAR L, R G i 28 AU ZATT 46 30 I TR) PR s 3 ARAIG, O AT W& TR
1/10 ~ 1/20. SS CHHT M) 5 SPS iGTERI AR EaRAL AT m, A PTR, SS (BRI M) A&
orgz (B2, D), 1 SPS fEURHVE 14 d G HEIAREAE S N BRI Y (B2, E). 3 Fikbsi(a
(103X P ol R 5 R B T 3 22

O AEET ControlI M XFHII Control I E RIEMRA] RR

100 . A b 2 20
< a Z
~ o 80 -
oy ~ 15
gE g
e © S
ol 4 <10
=S40 &
&3 3¢
£ 2 ‘H‘g 5
0
0
40
- C _ 5
=3 ({) = %
= & 30 f RS 4
¥Eo = 2
@E 20 - a {HE 3
® z g7
A = =2
pRONSTRNIEL @ =
g : Eg
0 = o
0 7 14 21 28 35
6 MAE G RE/d Days after veraison
& 5
(7]
B o~
®E 47
€L s
=2
B =
e
®E
0

0 7 14 21 28 35
IHHJGREL /A Days after veraison

2 WERE EXER REPERGHEXEEERRE
Fig.2 Effects of root restriction on activities of sugar metabolism enzymes[Al, NI, sucrose synthase in the sucrose
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grape berries during berry maturation
P < 0.05.
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F1 SABREERTHERERGEXBEESRELSEAMEXES T
Table 1 Correlation analysis between soluble sugars and related metabolism enzymes of
grape berries in response to different treatments

K7 Relationship XA T Control XHHETL Control T #RIKBRHI RR
MR VEEALER - 4B Al-glucose 0.882" 0.842" 0.871"
PP EE ARG - FATHE NI-glucose 0.665 0.557 0.642
BEREG R (77D - FI%HE SS (cleavage direction) - glucose 0.751 0.912" 0.719
TEREC g (B T - AI%HE SS (synthetic direction)- glucose 0.534 0.693 0.716
TEVEWEIR & B - %50 SPS- glucose 0.493 0.124 0.496
TR PE AT - BE Al-fructose 0.827" 0.811 0.834°
HHEALEE - BE NI-fructose 0.674 0.548 0.580
HEREG I (ORI - JUBE SS (cleavage direction)- fructose 0.754 0.938" 0.674
PERES G (AR D) - BB SS (synthetic direction)- fructose 0.552 0.647 0.766
REFEERR 5 ks - QB SPS- fructose 0.469 0.169 0.523

W RPBIE MR, R RRIREP < 0.05 P < 0.01 BFEAKFT M.

Note: Date were correlation coefficient and * and ** indicate significant difference at P < 0.05and P < 0.01, respectively.
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