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Table 1  The basic physical properties of root zone
wE HLARL B, Mechanical composition/ % AE FH B R K B
Depth o P ik Bulk density  Field capacity
/em Sand Silt Clay /(g+ cm™3) /%
0~20 99. 27 0.45 0. 28 1.48 13.27
20~40 99. 45 0. 34 0.21 1.45 12. 46
40~60 99. 61 0.23 0.16 1.48 11.15
60~80 99. 69 0. 20 0.11 1.51 12. 28
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R 3 WE R AR5 A B W17 AL R 7 8 it AT Bt 1,
AT 45 R, 58—t AT HE AL 750 kg ¢ hm™?, %
FE 8 K,
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Table 2 The design of test project
EEAS P Trrigation management
Trijiim W E IR R
Irrigation quota/(m3 « hm—2) Irrigation frequency/¥X Irrigation cycle/d

Tl 2 550 5 30
T2 3 000 6 30
T3 3 450 7 30
T4 3 900 8 20
TS 4 350 9 15
T6 4 950 10 15
T7 5 850 20 15
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2 KR (P<<0.05),
2 HRESW
2.1 WEBE PR REXERE R A A K R F R
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FIFTRE I A 95. 69 cm, T6 5 T1.T2.T3 [AIfF7E B3
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PRI FB1 PR 7K 4388 22 %of 37 A A A2 1 F R BA (25 T7 &)
WM, 27,97 em, SH BB BIFE R EEESR,
BREIREERL, 5 T6 TR EER H5HEAE
Sl E B RS B R A — 2 WIS HEER, T7 #k
ik E] 176. 74 om, 2 RAEAR OB ST R AT BB AR X
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Table 3 Effect of irrigation management on growth and development of wine grapes
it R PR LIRS BIAS AR A5 - T AR E=S 3=

Treatment Plant height/cm Shoots length/ cm Axillary shoots length/cm  Axillary shoots number Leaf area/cm? Chlorophyll content/ SPAD

T1 135. 8849, 26¢ 77.797%3. 42¢ 31.6840.52a 12.70£0. 20b 108.72+1. 84ab 40. 13+2. 69¢
T2 137.2143.79¢ 83.49+2. 08b 31.90+0. 73a 12.63+0. 34b 110. 88=+1. 64ab 41,4541, 75ab
T3 132.33+8. 61c 76.44=+1. 63c 31.53+0.79a 12.26+0. 63b 116. 0740. 88a 40, 7741, 40bc
T4 156. 45410. 49b 88. 62+ 3. 44ab 33.78+1.88a 12.69+0. 24b 115. 9945, 15a 41, 00=£0. 49b
T5 163. 4749, 04ab 91.88+0. 51ab 33.20+1. 26a 13.10+0. 44b 109. 0142, 90ab 42.34+1.47ab
T6 166. 4545, 82ab 95,6944, 43a 34.73+1.70a 13.61£0. 60ab 98.31+2. 31c 42.74=+1.00a
T7 176.74+11. 94a 93.6440. 90a 27.9740. 12b 14.18+0. 46a 107.9140. 59b 41, 2943, 05ab
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REERAL A BEHEMRGES, T6 R, N
15.67 ypmol » m™? « s7', 5 T5.T7 Ml LB EMZER. &
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Table 4 Effect of irrigation management on photosynthesis of wine grapes
hb¥g BEEHER Pn HEHEE E SILREC JufE COz ¥&JE Int COz KA BRI %
Treatment /(umol e m~2 ¢ s71) /(mmol + m™2 « s71) /(mmol * m—2 ¢ s71) /(mg + kg—1) WUE/ %
Tl 4,68+0.02c 1. 55+0. 03d 26.1840. 31d 334,15+9. 52b 0.3040.03b
T2 4,76+0. 06c 1. 8040. 04d 30. 2540. 85d 334.41+5. 86b 0.26+0. 32c
T3 8.69740. 85b 2.5740. 04c 55.984+2.13c 335.12+6. 54b 0.347+0.02a
T4 4,997+0. 02¢ 1. 86+0. 02d 32.394+1. 24d 339, 65+10. 23ab 0.2740.06c
TS 15.42+1. 24a 5.24740.56a 152.5144.67a 344.45+12, 34a 0.29-+0. 23bc
T6 15.67+0. 85a 4,98+0. 23b 155. 4545, 23a 328.76+11. 23c 0.32+0.05b
T7 13.3040. 46ab 4, 2740.29b 98.10+2. 34b 321.67+5. 89¢c 0.31+0. 06b
x5 EREERENIREEEESERUREENR N
Table 5 Effect of irrigation management on production and morphological indicators of wine grape
Ab¥a REEK R Rz e
Treatment Ear length/cm Single grain weight/g Particle size/mm Yield/ (t » hm—2)
T1 14.76+0.17a 1. 8640. 06b 9.7640.35d 4,64+0.12c
T2 14.33+0. 2ab 1. 88+0. 05b 11.66+0. 54bc 4, 8740, 10bc
T3 14.50+0. 11ab 2.09740. 19ab 11.10+0. 09¢ 4,920, 04bc
T4 13.78+0. 2bc 2.13=40. 20ab 12.1540. 35ab 5.0440. 19b
TS 13.1340. 17¢ 2.1740. 20ab 12.1740. 38ab 5.5640. 09a
T6 13.45740. 40c 2.1740. 19ab 12. 2740. 29ab 5.62740. 04a
T7 13.03+0. 41c 2.20740. 05a 12.89+0. 44a 5.50+0. 10a
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22.35%6, k% 5 T6 b, 5 H B AR FF /e B M2 55 T6
BREBRER.BRTS TS5 EHEABEERERE,
T5.T6 BERR L AR X 211K 5 i 5 88 00 700 D YRR A0 UK 14 34
TR T8 A S A T AR R ST R B i B
WKW B 8 E, T6 Al i MR & B & &, 5 5

20.70%, 16 T1 B 54.94%; T5 BT & B HEE. 5 T6
TRENES . BEHEAERGFEDEEZERER
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YERIE R, Sy B o R TG S 200 38 i &2 B b A e 3,
FUTE RS BAADEEER, MAAAT 2IEKE
B, 38 27K 43R R TR R A A A R, K A A A
KEZBHR K2 EYTER AR TR0 B,

*6 B EE R ERE A AR R
Table 6 Effect of irrigation management on wine grape quality
hb3 TIYE P A AR A E AR WERR H g5y AN LS
Treatment Soluble solids/ % Soluble sugar/ %  Titratable acidity/ % Sugar-acid ratio Total phenols/(mg e+ g~1) Anthocyanins/(mg+ g~ !) Tannins/(mge+ g~ 1)

T1 19.51+0. 06d 13.36=+0.09d 0.50+£0. 0lc 44,2540, 04a 9.3340.96d 1. 0240. 00a 3.2140. 08be
T2 21.7040. 05b 14.71+£1. 06¢ 0.52740. 00bc 35.7540. 18bc 10. 33+ 1. 92¢cd 0. 85=+0.01b 3.14+0.03c
T3 21.0070. 23c 16.91+0. 49b 0.53=+0. 00b 37.58+0. 74b 12.66+0. 96¢ 0. 82%+0.01b 3.22+0. 06bc
T4 21.2040. 23¢ 18.274+0. 96b 0.55+0. 00b 37.8140.19b 13.67+1.92¢ 0.724£0. 00c 3.0240. 04c
T5 22.35740.08a 16. 48+0. 23bc 0.59=+0. 00a 34.1240. 36d 15.22+1. 67bc 0. 75740, 00bc 4.32+0.01a
T6 22.0540. 08a 20.70710. 08a 0.60+£0. 00a 35.1040. 36d 17.83+0. 86b 0. 60£0. 00c 4. 26+0.00a
T7 21.0540. 14c 14. 38+0. 62cd 0.54=+0. 00b 37.1740. 86c 18. 33+£0. 00a 0. 61=£0. 00c 3.46+0.03b
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Abstract: Wine grape production areas exist many questions, such as soil barren, low utilization rate of water, unstable
production restricts the development of industry in the eastern foot of Helan Mountain. Through field experiment and
laboratory analysis, different irrigation quota, different irrigation gradient were set to study the influence of regulated
irrigation on the growth and development of wine grape(‘Cabernet Gemischt’),as well as quality and photosynthesis.
The results showed that, the increase of irrigation quota and irrigation frequency could promote plant height, shoots
length,deputy shoot number and increase the number of effective utilization of water, watered 10 times,irrigation water
with 4 950 m® » hm ™ ? could improve the quality effectively,but watered 20 times,irrigation water with 5 850 m® + hm™?
reduced the soluble sugar, total acid, tannins,anthocyanins significantly. Increasing irrigation was helpful for production and
single grain weight increased in the growing period of wine grape. Instead,too much water would restrain the growth of the
ear. Watered 10 times,irrigation water with 4 950 m® * hm™? was suitable for the region’s high quality wine grape cultivation.

Keywords : eastern foot of Helan Mountain; wine grape;management;fruit quality;production
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