2020 4 5 A
May 2020

FEWEHEK 224
Journal of Irrigation and Drainage

#3394 %54
No.5 \Vol.39

WEHS: 1672 -3317 (2020) 05 - 0065 - 10

KBFAEXNBE =L RERERERE T EME RN

MREL @442
(LEe o4 £ TAZ X E A A RTAEA S, B4 710075;
2T ELRIBLBEEAMRNSE, TE %% 751900)

m OE: [86)] RERRKESSLESHERBRNH S ShsReiRh, [FE] A6aLBERNE “HER"
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HARNFIARERZRABE, H4153%, REFEREH 7.02thm?. W2FL & 3269 T B 4% & A 22.27%
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T VE 2 48 el T K IR R I L R R
B BRI (R T s i, R R R
P AT T ORTHI R o LU TR K 5 1) A )
ZRIEE £ 2 00 0 22 1Ly 2R 7 R 2 R X
[UERETR AT ki - AU €05 =9'® bRzl
R, DL6ask “IHREER” WA NIRRT S, FIRA
) 7K AL 5 X TR 2 2 7 B R (T S, DL
2% 11 2R o P 7 0 1 T 0 % T AR I B R 5 AR gt
b5,

1 R5HEE

1.1 iIE iR R
WIET 2017 4F 4—10 AT E R BTN AFEX

R R 3T, XM T ARE
106.15 b4 37.3 R EE 1 494 m, J&iR AT Kkt
PR EAESMR, ZETFEKE 251 mm, FF
KK 2 387 mm, ZETHSE 87 C, BWIEE
13.7 °C, 44F>10 CHUREEE 3 200 'C, 4—10 HH
HEEFR] 2 900~3 050 h. 56 X -3k e+, 1)k
b, 0~60 cm 2V A AR R
TP TABUR BN 1.41 glem®,  HIRIHE S K E
N 11.60%, L3 H A FF/K 3y 24.87% (i & 57K %),
TR K Z 31.55%, HAEE 15.23 mg/kg,
i 3.85 mg/kg, THAH R 73.16 mg/kg, H AL E
N 3.11 g/kg, PR EEE SRR X R R R AR
MFREL (£ 1)

%1 X lERFN
Table 1  Test field rainfall

TiH ltem 4 H 5H 6 H

7H 8 H 9H 10H

J %R & Monthly rainfall/mm 176 19.2 25.4

48.3 46.5 4.8 13.2

1.2 RBE&It

PR A7 0 2 Hb AR R ] 4 7R S Bk (Cabernet
Sauvignon) , SEFET 2012 4, Hi&AIEN “T 7 F
W, mAbATIA, BRATEE N 0.6%2.8 m. HEHL 4 ¥R &
BEA— AN, FEASNX I 4 KR8 244 K AR A A
AR, Hofth FH ) T 253 o R0y 20
T, TEEAT NI, EAN 16 mm, 4
KON 14T 1, WEAEIEE R ARES 30 om Ak, % Al
FEAT TV 55 80~100 cm, WL N 3.2 L/h, Wbk
[ABE A 40 em. FEBE/KIECNTEOK, 1%, ¥IEKE
VA TN AR A i e A, P A T
B, RAEE: RE (0 (N) =46%) . RS (o
(P,0s) =16%) . A (o (K,0) =50%) , %
WESHEES%E (7 5 R A i AR
&) (DB64/T 1293—2016) HEFE, & EKER
JfEE: 2 AR E, Hdr, #EAKE 3 ANKE Gral:
fi7K W1: 1500 m¥hm?, Hi7k W2: 3000 m¥hm?. &
7K W3: 4500 mhm?) , [ 4 A FH—8 H FhFLiE

KA1 R, HAEEENEK 2 )k CGF 1 TONERE
HIRE AR IAREAK 3 K, TFAEIAREK 1 Wk, FSEmy K
FEIK 3 IR, BB IAREK 2 R, #EKIRIBE A 7~10d,
B AbFRRE K H HAFTHE K B[R] o e R 7 2K AR —
Pt AE, RERLE A AR, JLE 3 MK (ralh,
fIAE F1: 450 kg/hm?., HIE F2: 840 kg/hm?. &l F3:
1050 kg/hm?) , JifiE N, Py K BELHEIH 1:06:
1.2, RIERZEN. BRI, e, R
KRR S AR AT R AR, P ZE N N,
P,Os Al KyO 439 5 i AE & 1) 40%- %A1 0%; #i
R KW N, P,0s F1 K,O 4051 o it i 1)
20%. 45%7F1 20%; FEAEHHEA N P,Os Fil K,O 435
5 U AT 10%. 20941 10%; 5 S2i K BT N
P,0s Fll K,O 437 o Ak it A 1) 30%.  15% 711 30%;
RIH BTN N P,0s 1 KO 4351 b5 it A & 11
0%-. 20%F11 40%. 7% kb3 5554 B ph /K 26 A i fIE e
R K AE &, A CEESE 3 K. &4k
BV K & Rt A B BT LR 2 FIER 3.

22 RRALFMEKRE

Table 2 Drip irrigation volumes at different growth stages m*/hm?
b FE 23] B A K THAE] RSN R RS O] KB
Treatments Germination stage Shoot-growth stage Flowering stage Fruit enlarging stage Fruit coloring stage Irrigation amount
W1 125 125 150 150 150 125 125 125 125 150 150 1500
W2 250 250 300 300 300 250 250 250 250 300 300 3000
W3 375 375 450 450 450 375 375 375 375 450 450 4500
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%3 RRAF Mtles

Table 3 Fertilization in different growth stages kg/hm?
pgi Jilby 2t B2 BRI TFEH] RS RS it S

Treatments  Fertilizer type ~ Germination stage ~ Shoot-growth stage ~ Flowering stage  Fruit enlarging stage  Fruit coloring stage ~ Fertilization amount

N 64.4 322 16.1 48.3 0 161

F1 P20s 0 43.2 19.2 14.4 19.2 96

K20 0 38.6 19.3 57.9 77.2 193

&l 64.4 114 54.6 120.3 96.4 450

N 120 60 30 90 0 300

F2 P20s 0 81 36 27 36 180

K20 0 72 36 108 144 360

&1t 120 213 102 225 180 840

N 150 75 375 112.5 0 375

F3 P20s 0 101.25 45 33.75 45 225

K20 0 90 45 135 180 450

it 150 266.25 127.5 281.25 225 1050

1.3 MEMERFGE
1.3.1 3 LA KENE

TS KECR A, BRI . R
XAERE 7 d Mg 1 REIREIKE, BEKRATE &IEW G
I e BN EONFE R A AR AR B P db 4
J716) 10 em Ab, BCH AV I e 45 5 s B3 100
em EATHRIRIEE, 40 5 )%, B2 20 cm, HIIACE
PRk SIS KE, JERHA (D TR BRI &
FEKE

ET =10 rH,(6,-6,)+1+G+P-D, (1

Ao ET NERAHI A 2B HRKE (mm) 5 1A
FRIP A 4 A E B EKE (mm) 5 P OB 4
SAEBEWANEBEERE (mm) ; r AN R L
BT AR E (glem®) ; H, AR | B IR
(em) 5 Oy O WA 12 B3RS KRR B
KEME (%) o G AHTF/KMEE (mm) , D NFE
BIRE (mm) o HFRI8H 5 R KAz 4T 10~15 m,
DR AN R R KA L, B G=0; R38#E K 7 =X
N EE, B KB, AMFERZBIRE D,
Hi D=0,
132 #&HEKIMRA R F RN
TERRI 2 AR A, F bR~ RFIAN S R
SEMEFHKE . BIREKR . RPe. Hspfzg,
PLA KKk . K] CM1000-NDVI &A% (b st oesi Rl
FARAFD W E g% R E (NDVD , KH
SPAD-502 &g & it (b & AdE SR R EA TR A
m)D) MEMLERMAE (SPAD) , &7 RSLEit s
¥ (CIRG) R — & He iy o e =2, %A
C1-340 {455 A1 A e A (b s s p s R HE A TR

AED) WEH e AEE (Pn) o ZBBER (B) |
SALFE (Gs) Kl CO#FE (CiD o fEHR IR
J&, FAKERE N 0.1 g IIHLFFERRE %/ X A 6 4 B
FRr= B = 8. KOFIFHRCR (Water use effective,
WUE) =/=&/#/KE.
133 BAHR & =25 MR 2

RSLRSACKA G, A CEEREALEE 10 H 8 4
SRAEOS HE R o AL AT I E . BEHLIE 50
W SR PR 2 308 ) PR ARG — R HL (LX-X5A, #i
SR THMA RA T $TREI N e s AT
B E SR HF RS (BG-111ATC, REFEH
HEEAUIS AR AR WE, 7] ERR &2 H NaOH Wi &
I e PO, m VAR R L sk 2 P, DLA A
B R R I LA R BE R L, SRR ey i
FabR-1 BRI A, St ] pH R Z T E
(231, sz Ve B ) — Gm  Aring s il e 1,
1.3.4 HABEHHT

K F Excel 2007 4b3R5654, [FES KA SPSS
115 A AT Gt 2= b, IR A ST AR AT R
b, BEMIKT N (p<<0.05) , HREEMKT N

(p<<0.0D) .

2 BER550h

2.1 KRS X ERBEEE KL EHFN

® 4 NAFKIER A B EE W EREH EAEK KT
M52 . FHER 4 FTLUE H, 7K IERE B 18 FH X TR PG i 45
PR B, BIREKIA AN FEFRRE R . P
JHE 7K BRI Tt IS B X G 0 N 2 M vy, e WLFL Ab 3 g
i, S~ 154.25 cm, W3F3 AbHf% s, 1A% 196.96 cm,
B WIFL AbFE3R 5 27.69%. Jiti il & —E I, KK
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HHORAEER AT, 7 A A o it AL 2 P 3 v 38 o
W2F3 KbEEX A R o i, 1A E] 102.98
cm, T 4K BT 3 000 mihm? N, A e 2 it
JEL B {38 O R T = A T AR o E K S AE R
R R B IR AR K, B A KA B E, Y
VEKE A 4 500 m¥hm? I, AR AL B BE AR e N
3%, W3F3 AL T 41.12 cm, % W3F1 kb 14
T 47.81%, fEiEIEE—CHI&ME T, HEKEHE
R AE KA REVE IR 2 . HEK . AR AR IS A b

HFXF NDVI B A B2, Hod W2F1 A 3 A%,
9 0.77, W3F3 4b#H s, 4 0.87. /KAEFE A RE R &
{13t SPAD fE I3 IN, FHOCHEKALEE 21T, SPAD
145 it A B 2 3 IR KOG, BEZK A 4 500 mhm? i
Xt SPAD {H i 33k 225 SR BH I 5 2 3%, WBF3 A HIA |
B K1 43.88, WIFL A3 AR, {0 42.01, Jifift &
AR RIS, 52 = /K BE A 2 i SPAD ff, W3F3 AbxE
(UPSEEONIED

k4 KERBSMREHEHLEKKF HFH
Table 4 Effects of water and fertilizer coupling on growth and development of wine grapes

oseil Fhim/lem i K/em

BIfEK/em

Treatments Plant height New slightly longer Secondary tip length NDVI SPAD
WI1F1 154.25 #15.41 cd 90.12 46.31 ab 32.77 #1.32 bc 0.84 30.04 ab 40.12+2.19c¢
W1F2 168.17 16.33 be 91.51 46.42 ab 3523#.45ab 0.78 40.03 b 4126+ 2.27b
WI1F3 179.64 #17.18 ab 95.75 46.51 ab 39.15#.57a 0.80 #0.03 ab 4265+ 34la
W2F1 170.55 #17.02 bc 87.33146.22b 28.21#.15¢ 0.77 20.03 b 41.47+2.23bc
W2F2 177.32 #17.56 bc 94.45 46.37 ab 33.16 #1.32 bc 0.8040.03 b 41.65+2.30 be
W2F3 186.65+18.56 ab 102.98+6.98 a 40.07 #1154 a 0.84+0.04 ab 43.35+238a
W3F1 179.66+17.86 bc 97.71+6.88 ab 27.82+.20c 0.81+0.03 ab 42.11+2.29ab
W3F2 195.58+19.18 a 96.151+6.84 ab 34414#41ab 0.80+0.03 ab 4256+2.32ab
W3F3 196.96+19.54 a 96.32+6.72 ab 4112 #H.71a 0.87+0.04a 43.88+241a

HEKIKF W o o o NS *
P1{H HEREAKF F o NS NS NS *
Wx F o o * NS *

NS ERERALE, «RpKFLEREZE (P<0.05) , wFRm/KF EERREE (P<0.01)

Note NS indicates that the difference is not significant,* indicates that the difference in level is significant (P<0.05),** indicates that the difference in level is

extremely significant (P<0.01).
2.2 TEEKIEREE X IER S EERANE

T REAE & 5% BRPG 6 26)  A 1H A BLE R, i %
FI A0 B 7K R 45 352 52 0 3] 260 D' B 10 RE IR R 4% %)
HEMAERKEE -2 5 PG R . B3R 5 Al A,
FEAK S AR DL S K B A A BRI i R L 7R
s, SFLSRE . A COL e LL K A 2%
PIAFAE R A IR R o 19 B T R i FE 7K RN it IS
(P3G KRN S sl K S5 BRI %5, Horh W2F3 Ab3
B, J920.15umol/ (m?s) , Bk WIFL AbBHiR
i 17.29% . 725 1 18 2R [ o EE 7K RN it A = 1A 49 m S 3
InJE AR, MFEREKERMT, MR 28 E R
1E R E R ER, Horh W3F3 kb3 2 i 1 R i N
6.97 mmol/ (m?s) , HiRfik WLFL 4B 5 23.94%.
FEK S it A AR AR A A5 Ak B L5 B ) 1R 1 s
AEE, Hh W3F2 kS ST AN 205.52
mmol/ (m?s) , Bk WIF2 $2 5 39.43%. ®fkk
B> Hla] CO, VA Fifi 7K B 5 P 14 KT FEAEG, AH [RVEE K
AN, AR EER O, XA CO, < FE [ #i /E F ik
B, HrAr WIFL 4bEEfE[R] CO, W KN 350.5
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mo/kg, BEA% WIFL AbFEHR 5 13.28%. /KBRS &%
TGP 71 27 7K 23 R FH 2R LA S 35 ), A TRV /K 2% A
T, AKOFIHBER SRR 2R E R IEAHE R R
AHIE AL 25 AR, 7K 5 I 2R3 R 9 S 18 K5 BRI
AR, Hor W3F3 Ab B /K 2 FI SR 3 i o B
N 41.53%, Hiffk WIFL A3 & T 3.44%.
2.3 TEEKIEREE X ERE B E R L/MN U AR AT S0
1 6 T, 7K IR 0 T VP ) 2 S S 4 WLt ol
B MR 5 . W3F2 AbFE R s\ kK, N 25.16
mm, W3F1 f/MA 22.82 mm, —EHZ[A|ZEREE.
ANFEK AL PR ZEAT T, S RArh AL PR 5 oK, 16 B it e
A PR AE (et RSP A . W2F2 Ab 3 S
Bk, N 24.16 mm, WIFL 4B /N, iy 22.46 mm.
FSEREAE 52K 3 SRR B i T HtE, K NERE S b P XS
SR SLREAR 52 e A B W 2E 7K. AR R R BT &
W1F1 1 W3F2 A2 i i, 34353 1.05, W3FL &A%,
14 0.99, FEKALIEXS RILARE G A B2, i AE
FK REAS A 4k B ST FRHU 52 e 35008 B AR B 2
K. Reegitada® (CIRG) ZB{LiGHITE 4.85~6.13
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Z (A1, 7K R it A (1 384 0 S 36 K S B, A [
FEKACHLR, 35 DAH I AL EE 5 =, T AH R AR AL EE T
DAHR K A B B 5, JEE K AR AT ZK AR & AL EEXT CIRG
(IS IA ) T AR 25 /KF o FEAR/KALIE R, R E
R B S EE R RN IEMAKKER, M
K RKARER, R B it A ) HG INR I e

TG BRI, e W2F2 4bFEh 7.61 g, i
W3F1 43 6.29 g. 1R85 WIFL &b EE A,
N 4.95 tthm?®, W3F3 4bH w8 7.02 tthm?, R A
W K A AR R A R ORI GO, FLEEK L AR ZK
JEHE A Ah B GT 77 B PR A 38138 3] 1 A 3 KR

& 5 KACAR ST ERIE B B RS H M #0

Table 5 Effects of water and fertilizer coupling on photosynthetic properties of wine grapes

L AEE P/ ANGER B AL Gs/ Jiali] CO, R IR HIF R
AbE (umol m2s™h) (mmol m?s?)  (mmolm?s?h) Ci/ (mg kg™ WUE/ (%)
Treatments Net photosynthetic Transpiration Stomatal Intercellular CO, Water use
rate Pn rate E conductance Gs concentration Ci efficiency
WI1F1 17.1840.86 d 5.4340.51d 156.3549.41d 350.50425.38 a 40.15+4.45d
W1F2 18.3240.90 bc 5.6740.53 cd 147.4048.86 € 346.68424.34 ab 40.56+4.48 ¢
WI1F3 19.8440.10 b 5.9840.54 ¢ 168.66+10.03 cd 328.64422.87 b 41.03+4.41b
W2F1 17.89+0.87 ¢ 6.3340.58 bc 179.63+10.76 ¢ 325.17422.56 b 40.39+452a
W2F2 19.4240.96 ab 6.5640.59 bc 195.3148.18 b 322.82422.44 b 40.75+4.37 bc
W2F3 20.15#0.11a 6.8610.61 ab 217.69+1157a 315.47422.36 cd 41.38+4.45ab
WS3F1 17.65+0.89 cd 5.5640.49 cd 172.66+10.25 cd 318.53822.74 ¢ 40.44+431cd
W3F2 19.41+0.97 ab 6.7340.61b 205.52+13.07 ab 321.35422.44 be 40.97+4.38b
WS3F3 19.75+0.99 b 6.9720.61a 186.35+11.26 bc 309.41421.47 d 4153+4.45a
AT W . . \S . .
BN P Irrigation level W
Significant P JEREKF F . . NS . .
value Fertilization level F
W X F * *% NS *% *

NS FoRERALRE, Tk P LERLE (P<0.05) ; wFRKpmK P EERREE (P<0.0D) .
Note NS indicates that the difference is not significant,* indicates that the difference in level is significant (P<0.05); ** indicates that the difference in level
is extremely significant (P<0.01).
& 6 KRB EEIER AR FIL AR

Table 6 Effects of water and fertilizer coupling on appearance quality of wine grape fruits

yisdil REHZ/mm RIEHEAE/mm . . FARL T PR (thm?
. . _I i . I, HRIEFEEL Fruit shape index  CIRG . g i g - ( )
Treatments Fruit longitudinal diameter  Fruit cross diameter Single weight Yield
W1F1 23.87H.72 be 22.6342.29 bed 1.0540.01 cde 5.3540.17 d 6.6340.55 cd 4.954).47 e
W1F2 24.2841.74 be 23.8042.26 ab 1.0240.02 bed 6.1340.21a 6.7440.61 cd 5.0740.45e
W1F3 23.83H.70 b 23.6242.38 abc 1.0140.01 cde 5.7940.19 ab 7.2540.62 bc 5.6340.51 de
W2F1 24.86+1.76 ab 24.0842.36 a 1.0340.03 abc 5.8240.24 bc 7.5040.63 ab 5.7740.54 de
W2F2 25.03H.74a 24.16+2.37 a 1.0440.02 ab 5.9140.23 ab 7.6140.65 a 6.0540.55 cd
W2F3 23.32+41.68 b 23.1642.27 abcd 1.0140.01 de 5.6240.21 cd 6.9240.62 bcd 6.1140.57 bc
W3F1 22.8241.66 ¢ 22.8542.24d 0.9940.01 e 5.0640.18 d 6.2940.51 d 6.0840.55 bc
W3F2 25.16H.77 a 23.91+.43 ab 1.0540.02 a 5.2740.16 d 7.5620.61 ab 6.4540.58 b
W3F3 23.21H.69 b 22.7842.29d 1.02490.01 bed 4.8540.17 e 6.6440.56 cd 7.024).61a
ig 7J(7J<£'Z W *%k * NS **k * **
Irrigation level W
P 1E P Va|Ue E@ﬂmﬂ(qz F *%k NS ** **k * **
Fertilization level F
W X F *%k ** ** **k ** **

NS BRERALEE, *RKTLEREE (P<0.05) , KKV LEERREE (P<0.0D) .
Note NS indicates that the difference is not significant,* indicates that the difference in level is significant (P<0.05),** indicates that the difference in level is

extremely significant (P<0.01)
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2.4 FEEKIEFRE XM INEREE RN

T T NASIE K NEA A Ak B R T ] 26 5 77 o T
(RIRZIA . EHER 7 WIAN, K AERE G Ak BT RS 4 2
FEFRMABMEERENRRR. BIRmE, o
AT 31 P2 47 I 7K R e T R 3 K S S 1 K K
/NGRS W2FL B AN 22.27%, Bk W3FL
AR 12.7%, {HAZE KA A —FL 0 AN B 2% . AT
JE IR 3559 0.65%, F7K L8 —AZ NN, AT & IR
BN, BEKE—ER, HILE G b
W& LU s AR, WAF2 AbFE %A 0.74%. 1]
FEPERE B S KIEAE A AL P 5 25 IR M O%, A R E K Ak
RO, AT T R o o it A = 38 o AR
KA E AT A R R e E s R, Hod,
WI1F3 4b &K~ 10.44%, W3F1 & & &N
20.32%. & E K AERE A AL FR AN AT DR & 4
PiE, CRE—TRE FRCRETRE, AT

FER L, WER A R RS KIER A LR,
PEBZ LLAE 27.74~40.09 2 [A]AR 4k, BEAA | 52 5036 K 5 %
AR R, W2F2 AbFE i K, WIF2 AbFRf /N, —
HMERRE. MR, KIERAREEERETE
R, W3F3 Ab3IA R KE N 4.66 mg/g, TH#EZK
BAE 1500 m/hm? i, &-AbFH X6 (01 B AL 24 A
B, 4 KEEN 3 000 m¥Yhm? i, IR E AR AL
B Re st M B & . W 2R T g B SRS S Ak,
PR A 4 SR By A L R s, i WLFL
AL TR Y B KA 71.53 mglg, BOERAIK W3FL b FH
86.47%, 7K 73 AL BT A1 oy 8 1) 52 1) 22 o T it A Ak 3L
KRR e R 3 A 4 SR 5 Ve &, Ve SRR
MR R R A, MEEKGET, ERsEEk,
ez Ve EillE, Hrb WIFL 43 545N 8.35 mg/g,
W3F3 AbBE &N 9.23 mglg, B WIF1 AbFiig s
10.54%.

7 KIEABA I BB E BB RS R N0
Table 7 Effects of water and fertilizer coupling on nutritional quality of wine grapes

postl

AR A
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extremely significant (P<0.01)
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The Combined Effects of Water and Fertilizer on Yield and Quality of Wine
Grapes under Drip Fertigation in Eastern Foot of Helan Mountain

HE Zhenjia', LIU Quanzu®
(1. Shaanxi Provincial Land Engineering Construction Group Co., Ltd., Xi’an 710075, China;
2. Ningxia Dongfang Yuxing Winery Co., Ltd., Wuzhong 751900, China)

Abstract: [Background] The eastern foot of Helan Mountain has a long sunshine duration and large diurnal
temperature variation, a climate suitable for growing high-quality wine grape. However, insufficient nutritional
elements in soil and lacking of water resources, confounded by inappropriate fertilization, has been a constraint
liming the development of wine-grape industry in this region. Previous studies on influence of drip irrigation on
physiological growth and quality of wine grape had recommended suitable irrigation schedule, but there is limited
study on how the coupling of irrigation and fertilization impacts on yield and quality of wine grapes in this region.
[ Objective] This paper is to experimentally investigate the effect of different couplings of water and fertilizer on
yield and quality of wine grapes under drip fertigation. [ Method] Six-year wine grape "Cabernet Sauvignon" was
used as the model plant. The field experiment was conducted at the Hongsibao District in Ningxia, with three
irrigation levels: 1 500 m*hm?(M1), 3 000 m*hm? (M2) and 4 500 m*hm? (M3), and three fertilization levels: 450
kg/hm? (F1), 840 kg/hm? (F2) and 1 050 kg/hm? (F3). There were nine treatments and in each treatment, we
measured growth, yield and quality of the grapes. [Result] Coupling water and fertilizer significantly promoted
growth, photosynthesis, fruit appearance and nutrient content of the grapes, especially W3F3 that increased SPAD at
significant level but had limited effect on NDVI. Fertilization promoted fruit growth in the longitudinal direction but
not in the transverse direction, and the fruit shape index in all treatments varied between 0.99 and 1.05. Coupling
water and fertilizer also affected CIRG at significant level. Both water use efficiency and yield maximized in W3F3,
being 41.53% and 7.02 t/hm? respectively. Compared to the control, W2F1 increased the soluble solids by 22.27%
and W1F2 had the highest titratable acid at 0.74%. W3F1 gave the highest soluble sugar content at 20.32% and
W2F2 had the largest sugar-to-acid ratio. The maximum anthocyanin content was 4.66 mg/g and in W3F3. With the
increase in irrigation and fertilization, the average total phenolic content in the grape peel decreased, and its value in
W1F1 was 71.53 mg/g. V¢ content and the coupled water and fertilizer were positively correlated at significant level,
and its highest value was 9.23 mg/g in W3F3. [ Conclusion] W3F3 increased sugar content and V¢ content, while
reduced fruit acid content. These improved the sugar-acid ratio and grape quality. Our experimental results have
wide implications for improving fertigation to increase grape production in similar regions.
Key words: water and fertilizer coupling; eastern foot of Helan Mountain; drip irrigation; wine grapes; fruit quality
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