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Table 1 Soil physical properties in experimental area

ki +JZ Soil depth i

Ttem 0~20 cm 20~40 cm 40~60 cm 60~80 cm Mean

AT 7K/ (em® « em™?)  Saturated water capacity 0. 44 0.49 0.52 0.52 0.49

[ a3 7K % /(em® « em™®)  Field capacity 0.31 0. 36 0.41 0. 44 0. 38
1.2 REAHE AR (Full irrigation, FI) , B 24 4 38 & /K 15 F&AI%

HE AR P ) 4 C R 75 2K (Cabernet sau-
vignon) T+ 2008 4EE A, PR 2 6 P
10 em B2 1 AEERA 8P 7 A8 BT XU L B b
70 BRITHE 1 mX 3 m,

I HE 5 P AL B, A AR B N — AN IX
W3 ANEE I 15 AN, ARYE B AR A A
AKX K R R EOR AR AEF A L
B 5 K R 5 A ) R OK B 6020 ~80 %0 A FE

b B A K B R BRI AN K AR FE ERRY L
6 20 43 56T 35 RS A2 K CAD L FE T (B) VIR R A K
9 (C) A 52 i 03 (D) BEAT 5K (40 % ~54 % H
)5 7K ), LA B ) £ 415 5 40 VR, L AR S it
RANFE 2 Frm 4% ik B a) B3 E K A5 22 40, 1)
TR Y — . ORI B 2 R W 2F I oE AT
20 mm AYHE L,

x2 AREEFHATERAR

Table 2 Irrigation strategy under different irrigation treatments %
+HEE KR Soil moisture content
b 1 .
Treatment A A A Ve PN T 8, L
New Shoot growing period Blossom period Berry growth period Maturity period
FI 60~80 60~80 60~80 60~80
A 40~54 60~80 60~80 60~80
60~80 40~54 60~80 60~80
C 60~80 60~80 40~54 60~80
D 60~80 60~80 60~80 40~54
1.3 MEmBMAE T2 2R FH AR AR — B Rkt B 5 0 s R PP 3
1.3.1 E3gka ¥ RABE RS (Time  F4EE 00 E" 84 R b b 41 1 pH R
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SR FH K B P 3O AR 3R it 1 A F T K
0 mm, Hi T K ZERI A =AM AT AT
01 A 4 25 R K B Ry HE K R K 4 B AR AR AL
HAHIL,

1.3.2 #a~zae RICRWE ., B
BEHL 30 L 0 B o o, TE AT IR s AR R
U 3 AN A ORI S, 2Rt 30 R, R
iR RGN 2 SRR A A A2 TR 4 R FE - R 7 0
i KL SR TP (R R 22 R
SRR RN e B b 5 A K R R E
Gt & A X o, TR AR R

1.3.3 #AmMMNT  HA RS RH TR
I E R E EUE Y) 00 e Wk R . 348 TR 1) U
S 2R FH 2B AR R A0 vk 5 T S R NaOH
T R E 1 AT A BRI . i 2 SR B v S Y
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1.3.4  #%3EAE  ZIERH Excel 2010 &
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Fig. 1 Soil water content under different irrigation treatments
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Fig.2 Water consumption intensity of vine grape at different stages
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Table 3 Water consumption characteristics of ‘Cabernet Sauvignon’ in different growing periods

HEHM  Growth period

Ak # Fek 28

Treatment Water consumption parameter ﬁzijvdihﬁoﬂj Flowejﬁfgjperiod };Jfriﬁigﬁrjo(vf?h Bgr?giﬁ%?ly

(19 d (12 d period(53 d) (51 d

A #E/KH/mm  Water consumption 35. 34 25. 60 202. 46 160. 65
FEKFEH/ % Water consumption modulus 8.14 5.90 46. 64 37.01

B FE/KH/mm  Water consumption 43.95 19.16 199. 81 138. 04
FEKHERL/ % Water consumption modulus 10. 70 1.66 18.62 33.59

C Fe/Kk it /mm  Water consumption 44, 65 26.32 141. 34 167. 45
FEKAEHL /% Water consumption modulus 11. 46 6.75 36. 26 42.96

D #67KH/mm  Water consumption 45.03 26.40 200. 70 121.55
FEKKE /%  Water consumption modulus 11.16 6. 54 49.72 30. 11

FI #E/KEH/mm  Water consumption 46. 80 26.36 203. 69 165. 24
FEKAER/ % Water consumption modulus 10. 35 5.83 45.06 36.55
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Table 4 Fruit appearance quality under different irrigation treatments
p py g / . iy o FEK &/
; FE 4% /cm Y42/ cm BT/ g A/ cm K /em T kg P/ A L,
JGEL) & ’ 5y (m® « hm™ %) WUE/
Berry Berry Berrry Length of Length of Cluster (kg » hm?) 3
Treatment - ) ) . Water (kg *m ?%)
length width mass berry stem cluster mass Yield .
consumption
FI 1.39 aA 1.46 a 1.51 a 10.56 aA 14.92 aA 0.21 aA 8 043.98 aA 452. 10 17.79 aA
A 1.32 bB 1.43 ab 1.49 a 9.7 7 bB 14. 29 aA 0.18 bB 7 462.96 aAB  434.05 17.60 aAB
1. 26 cC 1. 40 ab 1.47 a 10.01 bAB  13.94 aAB 0.18 bB 7 232.41 aAB  410. 96 17.6 aAB
C 1.23 dD 1.31b 1.45 a 8.86 cC 12.71 bB 0.16 cC 5 666.67 bB 389. 75 14.5 4bB
D 1. 326 bB 1.43 ab 1.52 a 10.30 cAB  14.42 aA 0.19 bB 7 495.83 aAB  403. 67 18.57 aAB

T« [ S B 5 AN /NG 5 B 3R 22 5 3 (P<C0. 05)  RE FRFOR 2 R R 3% (P<<0. 0D, T,

Note: Different letters in the same column mean significant difference( P<C0. 05) , upercase letters represent extremely significant differ-

ence( P<C0. 01). The same below.
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Table 5 Influence of different water deficit on fruit quality
i JE o) o / .

Reducing sugar Soluble solids Tannin Anthocayanin Total phenols
FI 185.51 ab 6.32 be 17.11 a 4.5 bB 6.27 cC 15.97 bB
A 180. 5 ab 7.02 a 17.65 a 4.8 abAB 7.11 bB 17.15 abAB
B 191 ab 6.87 ab 17.15 a 5.08 aA 6.82 bB 17. 38 abAB
C 175.98 b 6.3 be 16.70 b 4.56 bB 7.03 bB 18. 41 abAB
D 200.1 a 6.07 ¢ 18.20 a 5.12 aA 8.17 aA 20. 14 aA

3 w5t
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Effect of Water Deficit at Different Growth Stage on Water Consumption

and Fruit Quality of Vitis vinifera cv. ‘Cabernet Sauvignon’

Abstract

LI Jing',LI Hua'** and WANG Hua'"*"*

(1. College of Enology,Northwest A&F University, Yangling Shaanxi
Research Center for Viti-Viniculture, Yangling Shaanxi

Station of Northwest A&.F University, Weinan Shaanxi

712100, China; 2. Shaanxi Engineering

712100, China; 3. Heyang Viti-Vinoiculture

715300, China)

With 9 years Cabernet Sauvignon as material , we studied the drought stress under facility

cultivation. The treatments were as follows: full irrigation and water deficit at shooting stage,{lower-

ing period, growth period of berry,ripening growth stage of fruit ,respectively. By analyzing the effect

of different treatments on shoot growth, yield and fruit quality index, the optimal irrigation scheme

was obtained through comprehensive evaluation. The results showed that the trend in soil water con-

tent within 0—80 cm soil layers were similar under different treatments, the influence of drought con-

trolled by deficit irrigation was weakened with increase of soil depth. 0—40 cm depth of soil moisture
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content changed greatly. The maximum daily water consumption intensity of wine grape took place
during berry enlargement period while the minimum happened at flowering and shooting stages. Berry
mass was reduced by 27% and yield was decreased by 29. 6% ,the titratable acid content raised while
sugar and soluble solids contend decreased under deficit irrigation at berry enlargement period; regula-
ted deficit irrigation at vine shoot,florescence and berry maturity periods did not significantly decrease
in yield. Control irrigation research for the effect of the reducing titratable acid (4. 0%) as well as in-
crease of sugar (7. 8%) and soluble solids content (6.4 %) at maturity,which enhanced water use effi-

3

ciency by 18.57 kg * m °. Through the comprehensive analysis,deficit irrigation at grape enlargement
had harmful effects,but it could increase grape quality at maturity stage.

Key words Regulated deficit irrigation; Grape; Water consumption; Fruit quality
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