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1.1 R IE gt

R T 2019 4 3—9 HIEFEE T =G % BIX
FEMERIG S (IR 660 m, 93°37' E. 42°42' N)
AT o BRI XA S0 ROl B, A2 3 78 3y K o
PEFREAEX, FFEEREN 9.8 C, FHBEKE
79 38.0 mm, FHZEKEHN 3 092 mm, JLFEH 187
d, FEHHIEKE 3 357.6 h, =10 CHUR 4 124.1~
4 842.5 Co I XHLF/AKIEER>10 m, HIHERAN
W+, 0~80 cm LETHEMEEN 1.56
glem?®, HIEARAFFKER 18.42%, LIELEEN
0.49 ghkg, AHLTEN 9.0 gkg, HUBEEAN 20.61
mg/kg, HAEIEAN 175.44 mgkg, 80~90 cm 1 /Z
FEFERKZE . EBKERNETK, TILEN
0.98 g/kg, KHETEFHATHIK.
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AR KR Ol 75%~100%, HRITRIEZIRE N
60 cm, KT EIE 1. ML EE 3 NKF,
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B, &5 P0s 51%). HFAE (FREREF, & K0 51%).
ELEEMRIEES N 825 kg/hm?, HARSLE T,
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Fig.l1 TIrrigation scheme for seedless white

grapes during the growth periods
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Table 1 Fertilization amount in different growth periods kg/hm?
it e AL LR 23] ER RS THEM PN PN EsRENre it

N 82.5 82.5 55.0 27.5 27.5 275.0

F1 P,0s 27.5 55.0 55.0 82.5 55.0 275.0
K20 275 275 275 110.0 82.5 275.0

N 70.7 70.7 47.1 23.6 23.6 235.7

F2 P,0s 23.6 47.1 47.1 70.7 47.1 235.7
K20 354 354 354 141.4 106.1 353.6

N 99.0 99.0 66.0 33.0 33.0 330.0

F3 P,0s 16.5 33.0 33.0 49.5 33.0 165.0
K20 33.0 33.0 33.0 132.0 99.0 330.0
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Fig.2 Dynamic changes of soil moisture content of each treatment under different water and fertilizer ratios
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Table 2 Grape yield and quality under drip irrigation with different ratio of water and fertilizer

|

pussil 7= 8/(kg-hm?) R PR /% GRS AR/ T E R /%
WIF1 25317+287d 20.70+0.18de 21.50+0.28¢f 0.4 838+0.02¢f
WIF2 26 676+376¢ 21.50+0.17bc 22.80+0.23b 0.4 548+0.02f
WIF3 24 866+204d 20.20+0.30ef 22.50+£0.18bc 0.4 918+0.01ef
W2F1 22 162+184f 18.80+0.12h 18.80+0.14hi 0.5 347+0.01cde
W2F2 23 828+393¢ 20.60+0.24de 21.00+0.111g 0.4 987+0.01def
W2F3 22 7254287 18.20+0.21i 19.40+0.13h 0.5 799+0.02bc
W3F1 18 656+249h 17.00+0.23j 18.60+0.14i 0.6 209+0.02ab
W3F2 19320+191g 19.40+0.51g 20.50£0.21g 0.6 128+0.01ab
W3F3 18 400+346h 16.40+0.30k 19.20+0.21hi 0.6 652+0.02a
WA4F1 27 449+151ab 20.00+0.35b 21.80+0.34de 0.4 515+0.03f
W4F2 27 877+314ab 23.00+0.21a 23.50+0.33a 0.4 363+0.01F
W4F3 27 315+403b 21.20+0.27cd 22.40+0.06bcd 0.4 741+0.03¢f
CKF1 27 828+197ab 20.60+0.28de 20.70+0.42g 0.5 805+0.01bc
CKF2 28 003+144a 21.00+0.14cd 21.90+0.57cde 0.5 666+0.02bcd
CKF3 27 624+322ab 19.90+0.28fg 21.60+0.34ef 0.6 035:0.01abe
w o o o o
T Z T F *E * * ns
WxF * o o ok

WOBUE AP MERRHE 2, A — SR RENG ERERORA L 22 7 B3 (P<0.05); *3{RTE P=0.05 KTV ZEREE, **RRIE P=0.01 KT EREE,

ns RANE P=0.05 /KT ERARE. TH.
2.3 JKBRECEE X R EE BRI FHE RS2 M

R 3 AAFEIKIEA AR AR AL F W T FEK G0
MIEh R0 . W /K B TR 06 T K% 19 8 2 1 2 B RE K
SREERCIAN R (P>0.05), XFHABAF Rk
W2 (P<0.01); it A5 BRI 6] 0 A% 11 71 240 1 2 3
FEAKORE UMM B (P<0.01), X H A= & #Asm
BIAAEE (P>0.05); KRS HAE X To# 4 4
A A K BRE KR B R e A 2, ) A AR B AR
M3 NN EE (P>0.05).

AN [ 7K FE AL B2 AR 7K 5 B2 B AR B B AR R I o
R JGN, A8 R SR R I BIEAE, PRtk SR s
KN To % 1 8 %) 75 K 88 . 78 40 E Bk Ak B2
(CK) fE24F WFEKIRZ N R, CKF3 &b#
FE /K 5 B AR S K IS A A 5 A KA 6.73
4

mm/d. BiZFEHE, IEKEAME, &K EFE Ko
FEAHIT, BEE T BT, &5 A FE KR
FEA BB, W3 AbFEFE /K 5 B 75 S ST K BRI
RARE, &5KIGIEE GBI AL B K
o EAEFIR, MM, EKEHII T
W, N HAMAESS, CK I RE K B AT e T oA
REKALEE, ZEREFE (P<0.05). F3 ALFEFE/KIREAE
BN EH HAN AL T S KT, E i R X A 4 AR
IR S A K B R RE K 5 FE S e ozt /N T E K
Bl 3 AANFEKAERCEE T &4 8 WK E, &K
NEALFE S AE /K EALE 672.15~842.27 mm (8. AH[A
FERE AT N, S HE KA BB FEK R AR L RN CK>
W1 AbH>W2 A3 >W4 A >W3 4hFE, CK EFE
KRR W3 AFRHE R 21.80%; MiAHRIHEKSAE T,



B S5 A T DX VA A R KR S K IR -0

F3 A RFEKER Fl. F2 AF SRS 1.69%F
5.04%. MARIAEBIRE, &4 FHFKERMEK
RECEIL e BAES, B W3 b#sh, Hi
AbHEAEH BIFE K R IR BN I 5T B 1 B R
ME—HEFIRE, B2 & KB FEKE LR

FH2ESE, AT BEBLAC B N AR B MR LA IR b
A HFEKEAWE N, RPRNETHAR
SERE KA, BERT W3F2 ARERREK BN, Bk
HH CKF3 [£1IK 43.99%.

K3 ORI T &R EHAKIEEHNE T

Table 3 Dynamic changes of water consumption intensity of each treatment under water and fertilizer supply mm/d
hbFE B2 3 B A THEM SR EaRENpe ] T & Y
WIF1 3.57+0.06de 3.16+0.02g 5.83+0.06ab 6.38+0.05¢ 5.86+0.01bc 3.71£0.09bcd
WI1F2 3.51+0.02¢ 3.12+0.02¢g 5.68+0.08cd 6.26+0.06f 5.66+0.05¢ 3.66+0.07cd
WI1F3 3.62+0.06d 3.19+0.01g 5.94+0.06a 6.56+0.03bc 5.95+0.02ab 3.73+0.04bc
W2F1 3.72+0.02abc 4.78+0.06cd 3.52+0.07fg 6.49+0.07cde 5.70+0.02de 3.77+0.03bc
W2F2 3.66+0.05bcd 4.55+0.03f 3.46+0.05g 6.38+0.05¢ 5.67+0.05¢ 3.73+0.04bc
W2F3 3.73+0.04ab 4.89+0.04¢ 3.58+0.04f 6.64+0.04ab 5.78+0.07cd 3.78+0.05b
W3F1 3.66+0.03bcd 4.87+0.07bc 5.77+0.08bc 3.84+0.01gh 5.17+0.03fg 3.53+0.06ef
W3F2 3.64+0.02bcd 4.81+0.09cd 5.60+0.05d 3.77+£0.07h 5.11+0.06g 3.50+0.07ef
W3F3 3.76+0.09a 5.07+0.08a 5.84+0.02ab 3.91+0.08g 5.23+0.04f 3.60+0.02de
WA4F1 3.59+0.04de 4.72+0.01de 5.61+£0.01d 6.54+0.03bed 3.79+0.06h 3.41+0.07f
‘W4F2 3.51+0.04e 4.62+0.04ef 5.43+0.04e 6.44+0.06de 3.80+0.07h 3.42+0.02f
‘W4F3 3.65+0.01bcd 4.82+0.07bcd 5.76+0.07bc 6.66+0.05ab 3.82+0.08h 3.44+0.05F
CKF1 3.62+0.04cd 4.87+0.05bc 5.72+40.02bcd 6.63+0.08ab 5.97+0.04ab 3.99+0.02a
CKF2 3.57+0.03de 4.82+0.02bcd 5.66+0.03cd 6.57+0.05bc 5.91+0.02b 3.95+0.01a
CKF3 3.68+0.02abcd 4.93+0.05b 5.78+0.03bc 6.73+£0.02a 6.03+0.04a 4.04+0.05a
W ns kk k3 kk ks k3
T3 ZE 5 HT F *k ns ns ns ns ns
WxF ns *k ns ns ns ns
400 1000
sz K e [ Rl [ Eeskad BRG] —o— MFEKE
a
d ¢ ab _%:/I
320 of de S de ; — 800
M\E i ch B
s :
d of b \ﬁ de f be od
E £ h g
E240 600 g
g X £
% 3 c - 5 ' g o 8
P i I fg g 1y %
= ‘T -
. i _ Fia)
iﬁ 160~ | o : be be bed & < de Y R be bed 400 %
| h
g e ML b b b " he ) ) 2 &
80 - i i i 200
D N At ajy aH ahy b atld 2 jat o d bMe! a fbcd DCd abii M
I I | I f f : I I I I I I I I I
0 1 Wl :
Fl1 F2 F F1 F2 F3 Fl1 F2 F3 Fl F2 F3 Fl1 F2 F3
wi | w2 | w3 | w4 CK
NG

B3 TRREKREE S IEAE FIFEKE

Fig.3 Water consumption during growth period of each treatment under different water and fertilizer ratios
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Bl B . WAF2 Ab B ™= 88 i K AL CKF2 X FEAIK
0.45%, FE/KE (721.72 mm) HFEK 12.30%, ib

JEUVE B R T T [ R Ry AR e 9.52% A
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4 FARKMEH A

Table 4 Suitable water and fertilizer systems for seedless white grapes in extreme arid areas

FEWAL T it AT b 3
AH W w4 F2
AT VK
HE/K € 40/mm HEKUREL HE/K I/ N/(kg-hm?2)  P,Os/(kg-hm?)  K,0/(kg-hm2)

B2 60.0 1 12 70.7 23.6 354 1
FRicla s S 30.2 5 7 35.4 23.6 17.7 2
TrEH] 30.0 1 7 47.1 47.1 354 1
RSN 30.0 7 5 5.9 17.7 35.4 4
EgaNa 2t 30.5 6 7 7.9 15.7 35.4 3
E-3pe 30.5 2 7 0 0 0 0
AHEH W 695 22 235.7 235.7 353.6 11

33T iR

PR A AR AR PR R R A H bR, KBRS BERC
PO AE A 5 i N B D78, AR T, K
REER BRI 0 To k% (1 e A P B R s AR W, fER
SR R BEAT U 5 REWR I ™ B K, HLIE IRt A A
AL [ T B A, X 2 PR D SR S KR oK 22
T R 0] SR S 0 L RN TR AL D) T AE A B
RINHAT IS HE, mESRSERLEEER,
W JE PR AT Y E A BE RS, 1T
SE TR R BRI, X2 DR R il A SR S B AR
FAAE K E AR, KT8 S BERIKK
RIAE, KRR RSK, 3 AR,
JEAHC Bt 0 61 46 7 B i B A o 3 2, F2
NEAR = 5. 3 P b R AT i [ T & A T i
KT, XU B O R ) it A 7K ST B R IR R ) 425
R a0 7K B A 20008 ] A 7 B A IR S
#, WAF2 Qb3 T8 &) 177 5 8 R YERE AR
Il T2 4 & 38 Ak T A R KT, X 1B A B ) K B A L
AT DA & 7= A R A TR AR KR

oK BEAL B 42 A4 B 3T 2 B K R 2 KR
M B K, SZHAAEEC AN 35, W3 AbEE 35 KR
AR, SarrEMn IR, WA ER T
oKy b AR e KRR E . W
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Water Consumption and Fertigation Optimization of

Drip-irrigated Grape in Arid Regions
WEN Yue! 2, WANG Zhenhua'-2*
(1. College of Water & Architectural Engineering, Shihezi University, Shihezi 832000, China; 2. Key Laboratory of Modern
Water-saving Irrigation of Xinjiang Production & Construction Group, Shihezi University, Shihezi 832000, China)

Abstract: [Background and Objective] Tuha in Xinjiang province is one of the most important grape production
bases in China, but the crop relies on irrigation and fertilization due to the aridity of this region. Understanding the
mechanisms underlying water use of the grape and optimizing its fertigation is hence critical to its sustainable
production but is currently lacking. The purpose of this paper is to fill this knowledge gap. [Method] The field
experiment imposed deficit irrigation by controlling soil water content within 65%~90% of the field capacity at
shoot growth (W1), flowering (W2), berry growth (W3) and berry mature stages (W4), respectively, with sufficient
irrigation taken as the control (CK). Each irrigation treatment had three fertilizations: applying N, P,Os and KO at
275.0, 275.0 kg/hm? and 275.0 kg/hm? (F1), 235.7, 235.7 kg/hm? and 353.6 kg/hm? (F2), and 330.0, 165.0 kg/hm?
and 330.0 kg/hm? (F3), respectively. [Result] Irrigation mediated soil water content, especially the deficit irrigation
during the fruit expansion stage. Thirsting the crop at the fruit-expansion stage reduced its yield and fruit quality. In
contrast, imposing deficit irrigation at the berry-mature stage not only kept the yield unchanged, but also increased
the content of both reduced-sugar and soluble solids. The combination CK+ F2 gave the highest yield at 28 003
kg/hm?; there was no significant difference in the yield between W4+F2 and CK+F2. W4+F2 gave the highest
contents of reduced-sugar and soluble solids, being 23.00 g/L. and 23.50 g/L, respectively. The yield and contents of
reduced-sugar were the lowest in W3+F3, down by 34.29% and 28.70%, compared to that in CKF2 and W4F2,
respectively. The grape was mostly water-demanding in the fruit-expansion stage, and imposing deficit irrigation in
this period reduced its water consumption rate and total water consumption, especially when nitrogen fertilization
was high. [Conclusion] Of all treatments, imposing a deficit irrigation at coloring and maturity stage, coupled with
fertilization of N, P,Os and KO at 235.7, 235.7, 353.6 kg/hm?, was optimal for saving water without resulting a
detrimental impact on its yield while in the meantime improving fruit quality. It can be used as an improved
cultivation for grapes grown in arid regions in Xinjiang province.

Key words: drip irrigation; grape; yield and quality; water consumption; fertigation optimization
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