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transmittance) in this study. The results showed that single-layer, two-layer membrane shadow made container
seedlings grow stronger,including chlorophyll relative content,concentration of glutathione (GSH) as well as the
activities of peroxidase (POD), catalase (CAT ) and superoxide dismutase (SOD) were significantly increased
compared to the control, while the concentrates of MDA significantly decreased; the maximum photochemical
efficiency of PSII (Fv/Fm), PSII potential activity (Fv/Fo), electron transport rate (ETR), photochemical
quenching (gP) increased, while non-photochemical quenching (qN) decreased compared with the control; each
physiological index of container seedlings between the control and the three-layer membrane shade were not
significant. Therefore, moderate summer shadow treatment could promote the growth of ‘Hongyang’ kiwifruit
container seedlings.

Keywords : kiwifruit;light intensity;physiological characteristics;leaf structure
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sucrose content in grape fruits
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total sugar content in grape fruits

(BrtEJE 55 d A B ARG 75 d /2, AR 4 B ] Ach 2
RS B W R TR SR ET B 2 R A Y
e 220 T IR SR SRR X T R B
EHET 10.8%.
2.2 FRS PR X 21 i 2R A 2 R SRR I A O
it T35 P 1 5

HI B 5 7T ZER LB R B A, ARIER
RSB FIN AL PR 2 R SE PR SAL I 2 I £
AR, TSR SE S — I R, b 215 0] R A 4 2R 5K
o SALVE PES R i g n, i e 22 s e o )
IEJ5 55 ) o AR B i R %oy R ) Bl 3 38 W, S P 22
TS 65 d AR 3 PR ] 8 5% A 2 R S PP R SATL 5 A
BERTYR., 6B 3HLUEL AR 55 d,
SAT 7Pk 2 W {8 It , SR S AP JEORE 5 BB B Ll 2
HIRRHIH) 11. 500 RE B R AR AR (3. 4200) , 2 J5 =3 SAI
TR 72 TR ARG, (B4 4 P 0 e 7K, T 390 ) 7
B BB Y LB — ELAERRLE 300 ~4 00 BHIRKF B
BHAR,

27



F B L 2017006):25~30

—— 3 CK —0— HRIE M Root restriction
140
Hx 120
£5 100
&
S5 wp
$2 w0
BE
;%g g 20
= % 0

25 35 45 55 65 75 85 95

FEI5 KHL Days after anthesis/d

5 RERHIMCHR"EGEHRE
I A R M K B Y R
Fig. 5 Effects of root restriction on soluble acid

invertase avtivity in grape fruits

—&— % CK —0— R il Root restriction
20 r
=3 NS
=L 15t
a
£z
4H E 5
‘E’ g 0 L i I i 1 1 1 L

25 35 45 55 65 75 85 95
20 KEL Days after anthesis/d

6 AR PRF XL R B E R LA
Fh it R 4L B E M RO R0
Fig. 6 Effects of root restriction on soluble neutral invertase
activity in grape fruits

B 6 A, ZETE S5 25~65 d, A 3 FR il R 45
55X R SCH SNI i H:BR T 7L 55 d i AR TR B
FRFE EEREY TR ELR, R H
1 53T R RIS 65 d 3k B K A8, WS A%,
R R 2 A AR AT 5 T MR 3 P o B 35 11 4 7 SR S
e SR WSCHIT I i BA 2 08055 , BRSO BT BT, i
132 AF B MR 3 PR 1) Ach 3 5R ST ) SNT VR 4 34 B 25
FXTHE,

B 7 R R BRHRENE R LA T AR
B CBAT 7 M AR AL R 34 A [ 1 X IR, 2o 22 B i oy
2%, AR PR il R 35 W A R LR G 55 d A 5%
RIS, BN 75 d BT —/4 /i, HE 2
AR P T, 4R 3 R o o 5 78 2 2R S Y CBAT 3% 7
Bk BERTIH, GAE 1I~4 B RATLUES,
FEAS 3 PR ) 4 38 i CBAI 35 348 — /N & (BB S
55 OB E & FERE EHA LS EYEERT
Xof MR 5 7 AR 3 B i b B %) CBAI 3k 258 — /M 1§18

28

EfF 75 DR EE S BR B E & TX B, B0
HREBEMTXE, EESEREES T, B
WERBERTYE,

A 8 AIHL A R LA R B S AR R
PR il S 3 5 0 R 25 SR S v R TR B ) A8 R
22—, ELAR 358 52 1 Ak L (v 46 %5 2R SE BB AL B AR T
J& 55,75 d FURMCHT 4% 2 & T BR , Ho e i el 22
SRYAEE,

—&—~3fHE CK

—o— HRIKER il Root restriction
70 r
60
50
0
30 |
20 |

ZRNRER AL BT
CBAI activity/(mg-h'-g'FW)

25 35 45 55 65 75 85 95
TEIGKEL Days after anthesis/d

B 7 RERHNCHKEGE RS HAREE
HALERE NN
Fig. 7 Effects of root restriction on cell wall-bound acid

invertase activity in grape fruits
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Effect of Root Restriction on Sugar Quantity and Activities of
Sucrose-metabolizin Enzymes in ‘Red Globe’ Grape

PEI Shuai' , YAN Meiling"? ,DONG Yewen' , WANG Zhenping'
(1. School of Agriculture, Ningxia University/Engineering Research Center of Grape and Wine, Ministry of Education, Yinchuan,
Ningxia 750021 ;2. China,COFCQO Greatwall Wine (Ning Xia) Co. Ltd. , Yinchuan, Ningxia 750024)

Abstract: The content of sucrose,glucose,fructose and the activities of sucrose-metabolizin enzymes (soluble acid
invertase, soluble neutral invertase, cell wall-bound acid invertase, sucrose synthase and sucrose phosphate
synthase) in the grape berry of ‘Red Globe’ were measured. This study aimed to explore the effect of root
restriction on sugar metabolism and the activities of sucrose-metabolizin enzymes. The results showed that, the
total soluble sugar content under root restriction was significantly higher than the control during grape berry
maturing. Compared with the control group,the glucose content under root restriction increased by 12.8%,
fructose content increased by 3.4%, sucrose content increased by 20.0%, total sugar content increased by
10. 8%. It showed that, root restriction significantly improved the content of glucose, sucrose and total sugar
during ‘Red Globe’ grape berry maturing The addition of soluble sugar content was controlled by activities of
SAI,SNI,CBAI,SYI. Root restriction greatly increased the activities of SAI and CBAI at the turning color stage
and increased the activities of SNI and SS][ at the late stage of fruit development.

Keywords : root restriction;activities of enzymes;accumulation of sugars
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