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Abstract: The four-year-old ‘Chardonnay’ was used as material. Hoagland nutrient solution of normal, half, two times
concentrations were set, the effects of different nutrient supply on nitrogen, phosphorus and potassium uptake,
photosynthetic traits and fruit quality in grapes were studied. The results showed that the nitrogen uptake of
‘Chardonnay’ leaves in times as compared concentration were the highest in different control, in the period of full-
blossom the N uptake of double concentration was higher than the control of 0.5 time about 3.02 mg * g !. The N
uptake of fruit in expand period was the highest with 10. 26 mg ¢ g”! ,the content about the control of two times was the
highest in other period. The P uptake of leaf under two times control was the highest in different period,in expand period
the content was the highest,and higher than 0. 5 time about 0.5 mg * g *. Normol concentration control had the highest
P uptake in different period,in expand period the highest content of P was 3.41 mg * g™*. The K uptake of normal
control in leaf was higher than 0.5 time in different period,in mature period,the two times control was the highest. The
content of K in fruit were highest in the period of expand and veraison, both of them were 6. 00 mg * g !,and the K
uptake in mature period was highest of two times control. Considering the net photosynthetic rate,stomatal conductance,
transpiration rate and intercellular CO, concentration, the photosynthetic efficiency of two times control was the highest.
And the fruit quality was better than others. The content of soluble solid was higher than 0. 5 time concentration about
2. 1 percentage point,and higher than normal concentration about 0. 534 percentage point. The content of titratable acid
was 0. 165% ,and the content of tannin and total phenols were rather high.

Keywords : nutrient supply; ‘Chardonnay’ grape;nitrogen uptake;phosphorus uptake;potassium uptake;fruit quality
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Table 1 Soil bulk density and field capacity of different soil layer

+2 R FE EEEKR
Soil layer Soil depth Bulk density  Field capacity
/em /cm /(g+ cm™3) /%
AHHLFEE Organic layer 0~30 1.45 15.2
FERZE Calcium deposition layer 30~60 1. 47 14. 8
#}f 2 Parent material layer 60~80 1.53 14.2
L3 wErs:

R R BN R 2K FREVLIX A %1, 58— K
— R T, /ANXBREE 3 m, AT 100 m, I 5 4N
KE AL TR, 4 B R ¥E K& 3 000.3 750.4 500.5 250,
6 000 m® » hm 2, T1.,T2.T3.T4.T5 £, EE 3
U, VETE 7K S S B T 7K, 7K B3 A /K s il 5 it FH
TEHERE 750 kg » hm ™ , ARG AE B 1175 AR A1 0 < it AT A
WLEARMIFR AR, WAL 8 K. BrEHE.LHEK
1500 m* » hm 24p, BAKBEK W3 2,
L4 WENE
L41 PRAE#EEAERKER EFRSEE-ENE BE
HE B BTSN, S R Bk R AR K IR
SR RIAHEL, SPAD-502 # i 4 R (W0 & BB F i i %
ZHXT & & (SPAD) , CM1000-NDVT i) & {30 & 15 — 4k,
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Table 2 Design scheme of reasonable irrigation
water amount on wine grape
Jren KR YK i i I e R Ak
Irrigation water amount  Single irrigation water Drip irrigation fertilizer
Treatment
/(m3 « hm—2) amount/(m3 » hm—2)  amount/ (kg « hm—2)
T1 3 000 165 750
T2 3 750 225 750
T3 4 500 285 750
T4 5 250 345 750
T5 6 000 405 750

HE2E R IR NDVD P K 525 2 9 i 2 il 2 A
. 2SR, 2R FHEERBRNE , 28 HPHE %
Lok 2 , 240 F OGBS I =2, 4 A Yok i
TSR AN A 3 /N X P B R A 4 SR Sk T BT BN
667 m® Fr .,
L4.2 EREEENESRENE RAZE C-340 F8
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09:00—11:00 [} & S & 8 b7, AL B & 3 bk, B ik
Pe#E 3 A rhHEAT I, I B A S, E G,
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)G FEMLR AR A0 7 10 M EAREMERE LM 30 £
BEWERSERULS R, ESEREBRRRE.
R REK SRR R R ERWE ; & B
AT ETE Y TR AT AT AT BR A&,
Hr e Y & & A F R E 0 E ; SRR (LU
AR & & H NaOH i 200 ; T i HEbE & B A
R 22 5 B B B FH AR AR PR Bkl 8 s b A &
F pH 7R 2230058 5 5B B A A Rk e,
L5 BdEsHr

RIGHHE L) Excel 2003 #0445 BREHE AE R, [F] At
SR H SPSS 17. 0 #AF#AT BT 0B, X AH KR H8 Fn AT
MR I (P<<0. 05,n=5),
2 HRESW
2.1 WEKEXENE#EZE SPADNDVI #E M

M 3 Al BEE £ B WIRAE {k , SPAD NDVI { %8
RABE N AR KB 5788 SPADNDVI B 2 7
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AR BN KB, T5 $2& T /83 SPAD {,
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Table 3 Effect of irrigation amount on SPAD, NDVT value of wine grape
hb 3 £ SPAD fi K # SPAD {5 13 NDVI {5 K38 NDVI {8
Treatment Flowering period SPAD value Expansion period SPAD value Flowering period NDVI value Expansion period NDVI value
T1 41. 30+2. 90b 43. 54+0. 33ab 0. 85+0. 0lab 0. 85+0. 00b
T2 41. 71+0. 95b 43.75+0. 34a 0. 85+0. 04ab 0. 86+0. 00ab
T3 42. 86+1. 87ab 44, 0140. 12a 0. 82+0. 04b 0. 88=+0. 00a
T4 43.24+1.12ab 43. 51+0. 24ab 0. 86+0. 05a 0. 89+0. 00a
T5 44. 73+0. 35a 43.13+0. 23b 0. 86+0. 03a 0. 88+0. 00a
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Fig. 1 Effect of irrigation water amount on

plant height of wine grape
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Fig. 2 Effect of irrigation water amount on

plant shoots length of wine grape
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Fig. 3 Effect of irrigation water amount on plant axillary

shoots length and number of wine grape
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Table 4 Effect of irrigation amount on photosynthetic index of wine grape at primary fruit period
Ab¥a A ER iy pu e SILFRE 20 i 1|) — LAk Bk KA BRI %
Treatment Pn/(pmol » m=2 « s71) E/(mmol + m—2 « s71) C/(mmol *» m™2 ¢ s—1) Int COz/(mg * kg—1) WUE/ (pumol + mmol—1)
Tl 12. 2340. 54c 4. 26+0. 06¢c 64. 954-0. 89c 204. 29+ 2. 56a 2. 8140. 06b
T2 16. 22+0. 69b 5.1440. 26b 103. 92+2. 35a 156. 53+1. 45b 3.1240. 05ab
T3 16. 73+1. 23b 5.0740. 14b 75. 23%43. 12bc 137. 63=46. 25b 3.3040.02a
T4 21.15%+1. 36a 6.28+0. 21a 102. 7144. 52a 93.0944. 52¢ 3.4240. 04a
TS 16. 72+0. 58b 5.23740. 32b 82.32+2. 54b 143. 6242. 36b 3.23740. 03ab
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Fig. 4 Effect of irrigation amount on petiole nutrient

content of wine grape at mature period
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0.004 7z—1.723 1,R*=0. 648 2, it dy/dx=0, 75 H i
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Table 5 Effect of irrigation amount on morphological index and per plant yield of wine grape
hb¥g B R e REK Bk
Treatment Single fruit weight/g Particle size/ mm Ear length/cm Per plant yield/kg
T1 1. 54+0. 21b 12. 91+0. 20b 13.11+0. 78a 1. 8240. 03b
T2 1. 844-0. 25ab 13.51+1. 12ab 13. 8040. 60a 1. 9940. 00b
T3 1. 97+0. 27ab 13. 45+1. 04ab 13.65+1. 38a 2.07+0.01b
T4 2.2740.12a 13. 75+0. 84a 13.70+1.12a 2.5140.01a
TS 2.07+0. 0lab 13. 45+0. 57ab 13.21+1. 34a 2.1340.02b

&7 EAET 1189 t « hm 2, 5H BT B
M T M K E 3 000.3 750.4 500 m® « hm ™ 24%
W RIIRE T 37.76%.26.23%.21.21%, HEKE
26 000 m* « hm ™ Xf 7 & 77 A T RN, RBL A 3 7R
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AbFEAR AL TE T4 BRAR T 13.61% & MM KERE T
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Fig. 5 Effect of irrigation amount on yield of wine grape
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Table 6 Effect of irrigation amount on quality of wine grape
hb¥g AIVEHE BT A E R A M sy iAuN:S B
Treatment Soluble solids/ % Titratable acidity/ % Soluble sugar/ % Total phenols/(mg+ g~1) Anthocyanins/ (mg + g~ 1) Tannins /(mg « g~ 1)
T1 23. 20740. 00cd 0. 64+0. 06b 15. 20%0. 07ab 11. 46+0. 0lc 0.36+0.17b 29.10+0. 24c
T2 24, 0740. 06¢ 0. 69-+0. 63ab 16. 82+0. 31a 11. 6740. 81c 0. 36=£0. 00ab 24. 84+0. 77d
T3 24.93+0. 04a 0. 66+0. 04b 14. 74+0. 46ab 12.35+0. 51c 0.38+0.01b 43.41+0. 89a
T4 24. 2740. 06b 0. 72+0. 07ab 15. 2140. 58ab 14.42+0. 13a 0. 52+0. 00a 34.3240. 71b
TS 23.0740.07d 0. 74+0. 07a 13.1440. 10c 13.62+0.17b 0.28+0. 0lc 33.8140. 62bc
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Study on Reasonable Irrigation Water Amount on Wine Grape
‘Cabernet Sauvignon’ at Eastern Foot of Helan Mountain

LI Lei' ,WANG Rui',JI Lidong? ,SUN Quan'* ,XU Xiaorui' ,JJANG Peng'
(1. Agricultural College, Ningxia University, Yinchuan, Ningxia 750021; 2. Institute of Agricultural Resources and Environment, Ningxia
Academy of Agriculture and Forestry Sciences, Yinchuan, Ningxia 750002; 3. Grape and Wine Engineering Center of Education Ministry,
Yinchuan, Ningxia 750021)

Abstract ; Taking four-year-old ‘Cabernet Sauvignon’ of wine grape variety as the experimental material,five treaments of
different irrigation water amount were respectively designed to study the effect of irrigation water amount on wine grape
growth, photosynthesis, shape,and production quality under the condition of drip irrigation. The results showed that,with
the increase of irrigation water,wine grape plant height,shoot length,axillarry shoot number showed the increased trend,

2

when irrigation water was 5 250 m® + hm? significantly increased net photosynthetic rate and water utilization. At the

same time,the appropriate irrigation helped petioles nutrient accumulation,improved quality,increased the sugar content,

2 ,wine grapes would

had the certain stimulation effect on the production,when the irrigation water was 6 000 m® *« hm™
not appear increasing production effect obviously,and had negative effects on the quality.

Keywords : wine grape;irrigation water amount; quality; production
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