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Response of Wine Grape to Water-fertilizer Integration in the Alluvial
Sector at Eastern Foot of Helan Mountain, Ningxia
WANG Xiao, WANG Zhenlong, WANG Rui, SUN Quan

(School of Agricultural » Ningzxia University, Yinchuan 750021)

Abstract: According to the requirements of organic agricultural production, through field experiment, we
studied the effects of organic drip irrigation on the yield, quality of wine grape, as well as the soil chemical
and biological properties of vineyard in the alluvial fan area at eastern foot of Helan Mountain in Ningxia.
And the way of high-efficiency utilization of water and fertilizer in barren coarse bone gray ash soil developed
from parent material of high mountain in semi-arid area was explored. The results showed that the yield and
quality of wine grape treated with different amounts of organic drip irrigation were significantly different
(»p<<0.05), and the yield of the treatment of 3.6 t/hm® was the highest, which was 8.29 t/hm?. T,;
treatment had the heaviest single fruit and the largest fruit grain. Compared with CK, 3.6 t/hm?® treatment
significantly increased the contents of soluble solids, soluble sugar, total phenols and anthocyanins in wine
grape (p < 0.05). The analysis of the relationship between wine grape quality index and fertilization
treatment showed that 3.6 t/hm’ treatment had the highest score. In 0—20 cm, 20—40 cm and 40—60 cm
soil layers, soil organic matter, alkali nitrogen, available phosphorus, available potassium and other chemical
properties as well as biological indicators such as urease, alkaline phosphatase, invertase, catalase and so on
all increased with the increasing of fertilization amount, and 4.5 t/hm?” treatment had the maximum value
(p<<0.05). The results of this study were great importance to the efficient utilization of limited soil and
water resources in the ecologically fragile area of the Helan Mountain alluvial fan area in Ningxia, the
production of the most high-end organic wine grape and wine, promote the organic combination of soil and
water conservation and economic benefits, and the increase of farmers income and agricultural efficiency.

Keywords: eastern foot of Helan Mountain; organic drip irrigation fertilizer; wine grape; high efficiency of

water and fertilizer; soil physical and chemical properties
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8.9 °CAEFHIR 3 289 °CAERIFE/K i 220 mm, AE 28 &
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F1 OREH T EREAYIEER
+RE AE/ AL EES H1 ] f

WHE /em (geem™®) BREE/% SRR/ % HOKI/ % KR/ %

0—20 1.52 48 16.34 27.13 29.23
20—40 1.60 44 14.78 20.32 28.28
40—60 1.47 45 15.91 21.58 31.33

F2 At TEEARKFER
T2 AR ER/ WEMASRE AR R/ B R/
W /em (g kg™ 1)

(mg+kg ') (mgekg ') (mge+kg ")

0—20 5.35 20.48 11.57 193.42
20—40 5.31 18.82 10.62 163.16
40—60 5.03 18.47 9.33 120.03
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1.4.3 #WAB SRR E FE R SR 45 4b B
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0 T S R R R TR R R R R T — 80 CRAIR
UK AR VKR DR AE 28 BT 3 1 ok AR AR — e ik
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1.5 HELE
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X EHE AT TS T BT s R A Origin 9.1 24 &
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2 HREH
21 B FEERERENREFESENEMN

FH & 3 AT, T, oAb 3 A% PR AL R 428 i K, CK b 3
) BRGNP 2 ) 22 57 35 (p<<0.05) , HiAth
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PR R 1 0 A R W TR A AL BT R E
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R3 BNBEREREXNFFRIEVZFERN=ENZ M

e KA/ Piz/ HRLE/ R/ Btk Fr/
mm mm g cm re kg (t*hm %)
CK 12.06+0.14b 12.9540.14b 128.90+2.13e 14.67+3.20a 1.63+0.03c 6.83c
Too 12.65+0b 13.26+0.89ab 137.0340.41cd 14.44+2.70a 1.74+0.09bc 7.32bc
Tis 12.74=+0.40b 13.5040.40ab 140.32+1.14bc 14.33+2.33a 1.8140.09abc 7.59abc
T, 12.1940.47b 13.1740.47ab 135.64+1.93d 14.6742.73a 1.9240.05ab 8.06ab
Ts6 12.92+0.13b 13.84+0.13ab 141.8140.67ab 14.33+3.72a 1.97+0.03a 8.29a
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KF] 3.6 t/hm” i, X IR EL 0 $2 THROR B ok 35 L3k
F] 26,53, $2 T T 17.13% . 7E 438 N Ak 34 8], 16 &
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23 HERIRREFHERS S

X RG4S S 1 T P U 4 T i M L T
FEFR VAT AL TR 6 NIRRT 0. &
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oA o TR A o T A TS R B S ZR G 4R s i TR
fiE o K A% 2 1853 TR - 280 A7 B 480 15 RIS A 1) R AE ) 2
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HH/ % % % (mg-+g ") (mge+g ") (mge-g ")
CK 23.6940.15¢ 17.89+0.11c 0.79£0.12a 22.654+0.65d  16.29+0.06a 9.36£0.64b 11.39£0.01d
Tog 23.9440.09bc  17.944-0.02¢ 0.78+0.08b 23.0041.23c 15.69£0.14b  10.37£0.01a 12.15£0.01c
T 24.1540.01b  18.4140.01b 0.7540.03b 24,55+0.74b 14.90£0.10bc 10.54740.12a 13.2640.02b
Ty, 25.2940.02a 18.69+0.11a 0.73+0.11c 25.6040.68ab 14.43+0.34c 10.93+0.14a 14.247+0.03a
Tss 25.6040.16a 18.57£0.04ab  0.70740.04c 26.5340.82a 14.65+0.12¢c  10.827%0.13a 14.07£0.06a
Ty 24.8640.21ab 18.3240.12bc  0.75+0.11b 24.4340.03b 14.79£0.15¢  10.76£0.29a 13.98+0.03ab

Fe 25 b BH 6 A48 AR 1 b AL (A A R B30 (D,
DA 1 3 o3 977 22 ST kR O ASCE 6 32 73 245
FOSR AN 45 31 44 b B 245 o B 4523 (3R 5D .

£S5 HEETRAERLEMNERSEFRRIAREERS
Ak 3 Y, LZiat o LA
CK —3.54 —1.52 5
Tos —0.04 —0.02 4
Tus —0.04 —0.02 4
T., 0.17 0.07 2
Tos 0.85 0.37 1
Tos 0.15 0.06 3

M 2% 5 AT, 4538 0 AL B R A A S 3 T
CK, H Y38 jifi 35 3.6 t/hm? (T A3 B 15 70 B s
VLB AE AR 3.6 t/hm? A, XF 25 & 32 T A 2 1L 52 5
JoT ) ROCR B i
24 BHYFEEREAENTELEERBZW

& 6 nl A, & AL AL # R 0—20,20—40,40—

60 em TR WA HLET & & W E & T CK, i H R
AR A SR, 25 2 R A P A R 2
B ETH AR N T > T > Tor > T >
Too > CK, T A HL BT 7E 45 it IE b B 1) 22 5 3
(p=<<0.05) . T, Ab B4 CK 7E45 )2 43 i $2 85 41.69 %0 .
32.26 %0 FN 11.69 % . HE 6 A 0 . A A% Wl I
SEALT)ZEI S AU A AR A AR,
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TR R A AR R R AR S i A T A B
HCKZREBE, £ 0—20 cm 2, - EE#H R FF
A4y IR B 15.14 %, 38.27 % F1 32.36 % 5 7E 20—40
em + 2, R HGHEASR A4 04 = 11.0520,36.40%
F127.82% s 7E 40—60 cm + 2, + 3R IE 4343 5
PR 8.91%,27.81 % F1 24.68 % , 13 M Jiti ' A HLAE %t
PETE N Ty A RBOR W3 R 2 R R TRCRIE T
WRZME)Z HHE,

o6 BNHEEMTEEIRMELFSSENHM

+ = e H L &= TR i 2R A it/ AR/ B/
R /cm (g+ kg™ (mg * kg™ ") (mg * kg™ ") (mg * kg™ ")
CK 6.74+0.14d 26.09+1.01e 11.55+1.11d 181.3349.13¢
To.g 7.31£0.26¢ 28.03+1.67d 12.23+1.59¢ 205.21£7.23d
T 8.264-0.43bc 28.5242.34c¢ 14.97+0.53b 216.2940.88c
020 T, 8.59+0.49b 29.2042.65b 15.32+0.48ab 231.86+3.37b
T;.6 8.89+0.37ab 29.5342.31ab 15.56+0.39ab 232.67+3.71b
Ty 9.55+0.48a 30.0441.22a 15.97+0.57a 240.00£4.48a
CK 5.58£0.10d 25.5141.06¢ 10.2240.33c¢ 143.33+2.73d
To.9 5.63+0.97c 26.0542.22bc 10.89+1.93c¢ 155.0043.06¢
Tis 5.98+1.21c 26.2341.93bc 12.63+£0.74b 162.6741.86b
2040 T, 6.654-0.48b 27.104+2.32b 13.85+0.66a 171.33+2.19b
Tss 6.86+0.41ab 27.7240.53ab 13.91+0.88a 182.39+4.34a
Ty 7.3840.47a 28.33+0.67a 13.94+0.94a 183.2046.06a
CK 5.5640.66d 24.364+1.02d 9.67+0.39d 123.67+5.21d
Tog 5.63F1.11c 24,53+0.68d 10.4940.45¢ 132.334+1.67c
T 5.8040.63bc 25.23+1.84c¢ 11.744+1.31b 144.6544.91b
0760 T, 5.98+0.60b 26.164+1.35b 12.26+1.37a 149.264+5.90b
Ts.6 6.06+0.45ab 26.46+1.21a 12.3342.04a 151.4143.43a
Ty 6.21+0.68a 26.5340.55a 12.36+1.62a 154.19+4.67a
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JEUREE B 3 I i BE AR, BAR R IR 020 em™>20-—40
em=>40—60 cm, 52 LEH T, A5 T, 4 3#E 2
SR HAE T CK 43 33 T 56.48 %0 Fl1 58.91% .
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A 3 st A Ak S O P A L A3 CK MG R 36 56.36 %6,
HWKE T M Ty Ab ¥R, —F 2Z R W EH 2R (p >
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