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ZEBUR R AFRRIR FLAR 2R A

YRR, T B K A B D AFAE A R A ek R i R SR R, SR R K IR, e XA
(] K T 2% A2 T i 2 ) 1 SR K B 07 s (0 I, 3 B K ISR A X A 4 7 R S . 25 SRR
KR8 G 28007 X 8 % 1 7 i L R ALK, TE KON 56% . T NE25% 2 A7 I, ik TR G 7 35 A 9 TR
SERITES 250 m® hm™~9 000 m® hm™, JfifiE/KF7E300 kg hm™ ~ 450 kg hm™, 7] LAFKAG42 55 10
P, M n kW a A i (Y) SHkE () L AR (F) R, 3350e8
. Y=-9 197+10.04W-7.713F-0.000 6W*+0.010 4F+0.000 9WF , XF K8 R M (6 7T 45 21 5 £

T K 2 R U ) 8 736 m® hm

KA A WEKE REAE;
FEISERS S152.7 SCHRAR A

A HAT A Eon Tl e . el A e
BEIK . AR Z RN E AR Z 2 H
TR NN 8 AN ¥ o = RN 1 1 ]
60 ok e — R A U A T BEAT T A
AWWFGE . EH, mTPRETR. DWW, &L
HRERE S, AR KREN16.5 mm, 1A
KR BE SRR 300 mm, JEM T RIX, XA
MIEH A K E M- BEEmAER K. FEr, T
] 72 T R R ) M T VA L OREK R R, K
PRURH 2Rk, Xt 2 3 6 A A AT K
B PR R BT THESE, W HeIY A ) L R AU
g U1O)SRPH M T E RN R BRI AT R, 5
R HE AR L, A K o A B bR R AL T
B K, T E R T ARZE R &K
Rl ik B ) H K A 75.1%, 100 BT o
H A K R 60% . [, 36 2 UEE 7 X5 %
TEHEAHLL, PP ERE T1.2%, KR HMCERS
157.4% ",

390 kg hm™, ffi /=i n 15534 393 kg hm ™,

T e A

K& SZ M AE Y = AR R EE RN T, H
TAKAEXHED A=A & B % A L6 29 5 40 AR 2 1Y
ER, FETEW ARG R, X ZH A LRt
G AR RN P ) SR T o A A A
HHEZRGT, Ko MFEsSZ WA AR M E 5
Wi, XK AE IR R) A, AN B % 4t e 7K JIE 1) ) FH %
R, ELREAS B S e R L i
B 5 AR 1 A A K IR R, R A e B AT Y
BEIREI, BEAK S T A KE N, A Y
Jit S FHTSES B85 14 i K R BG4 BT S i, B R
B D R AT AL A 0 A it
JC R A EE AR W L R A AR R, 1t A R U e
DEREI SR G, BB, SEH
AR T ENCLINARRE, A
WGP, YWEEE S N3 825 m’ hm =
Hg R, B4 AT B AR — R EE N AT AR A A
U T SRS TG R A M SO S bR Y 7K
NEIRER Ay, FEWESE S SR K 4y . ATIE M EDE )
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S E T T, R T R VR SRR Y B b
e U T a2 ) K RS A SRR R,
g W 7K A R S e, 2 52 30) 22 b IR 2% 5 ) ] A7 7E 2%

e [13-14]
AN o

TEZ P 2 FEAEY) LB BT S 45 2R 2 3R,
AKIEHE & REAE HEAE AR PR R (e
T, X A R EOR DT R AT 2, EAE K
AEAE & A0 b BB SE B, I, A X 56 i
75 T TE KIS — AR AR B, 3t 7 20 7K IS A 5 0 X
PR AT O IE B TR — 2 IR W R O
R A K S B R 5 AN EORE R K R B
JOLPH S5 L R R A A RS D R B R T
L ) R M A 0 R R 2k e R B S B

1 PRSIk

1.1 #HREXER

RIS AT IIA I AT, - e 1T AR R 5 1 A
S HARERAT, BB R IX12 km, HIEARAR
42° 56’ N, 89° 13’ E, /#1k-68.8 m, 4EH[kE
KEH16.6 mm, EYJZE K HEN3 300 mm, HiFK
fi 30 m, FEBRIEHN14.4°C, ZAEREHE .
FARSIR ) 48.3°C, —28.8°C, 10°C LA Fi%3h
R NS5 455°C, 4R H BEFECH3 095 h,
TeR 8210 do & S PN JEHE ( Thompson
seedless) , HHREGTAN, TR KT 10°CHYIE Zh L
IRTE3 300°C A A .

R0 A LR 19984E TR IR e M . AR BT I K
HRPGER, HEHR60 m, HFEH1.0~1.2 m, HIE
25°00.5 m; BREEA1.2~1.5 m, 47#E3.5~4.5 m,
a5 KO/ ARER R . LIRS S, ARG
WiE52.0 m, JEuE0.8 m, FHE1.2 m. iE X
O AR, U — o ARG Ty = b i
I
1.2 Rt

W T 2015347 o W 3R — 18 P& A
B, AR A A AR 30 cm Ak BN 4% i B — A% T
W, WHETE N16 mmAYFEHEW, WkMEIE30
em, JELWE3.2 L b7 FEE S N3 HEK
fbE 200 10 950 m hm ™ (KW, ) . 7 800 m®
hm™2 (F17KW,) . 5550 m® hm™> (fl&KW,) , 7

IR 3FAS [V K Ak 3R A3 5l 3 AR AN [) 14 i BE 7K S
AEFE, 4351750 kg hm™ (R AEF, ) . 450 kg hm™
(HAEF,) F1300 kg hm™ (fIRAEF,) , £5AbBEE
QREHE, BARE/DXEZ0.05 hm®, 45402
FEAB S A A FFAERTI (3 N AU ) MR BRI it A
AR 441 200 kg hm™, JififC¥RE40 cm; FERSE
BRI (67 ) ) [RIRE 7 AR 0 B O Tt A 2 4 %
750 kg hm FIBER %1 800 kg hm™; JEAELESH
RS 6 A LA A A SR AT AR
SRR LR, . L ARIE3 AR 1202
HEATT G, BPMIRAE 433K 4 560 kg hm™, 120 kg
hm™, 120 kg hm™; HAE3R 5 390 kg hm™,
180 kg hm™. 180 kg hm™; EifE3KAF 5150 kg
hm™. 300 kg hm™, 300 kg hm™, JEHEAERIR
BEMRE (PEAMRATGARAR) , &
R =46.4%, XA (CK) SR 24 % #
E, WEMEEA12 750 m® hm 2, TCIBHE, EH
KO S

1.3 MEEFR

TS K E R (CNC-503DHY, il
FE R WK DR KPP T AR, SEED)
FRWRHEEKGIE RS KR AN, ERENER
HBERE— K SR AR AT M S o, LA [) 4k 2
0~20, 20~40, 40~60, 60~80, 80~ 100 cm+
JZ R FH ] - 498 5 K%

16 A WK B, AR RS A B Y A A R
B, TE A Ab R BL A HL 8 5 A AR R M A
JIT 4k 46 25 ) AT g B B S Ak B A 0 A ROIR L
FEx g R A A UEAT AR T, AR AR A5 Ak B SR IR AR K
SRR BB RN R R ER A A Y
i
1.4 HFEE

VEY#EK . ET=I+P-AW -R - S (1)
L, ETHARBEEYETMANMFEKE, mm;
I JUEKE, mm; P RHEEKE, mm; AWRH LK
oK E AR (SR IE, W), mm; R
MG, mm; S ONHR TR AEE R (N
E, W k), mm,

X (1) o, HEKERAKERER, EARCHIR
St AR rh, TR AR AR, AR T R R A AT
PAZBEASTE,  AWAT LLSE 33 I a2 43 K kA,
MR T KT RIE AR B, T i A el R
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WHE, ERSHEMEYKEFEL K ks 2 4 B
AR RS R , EaAT AR N
ET=I - AW (2) 2.1 ARKELGEEEFEKE
P MBIy VAL R B R/ W /(| I A A KB 21T 4528 B AR K i dn &
Ey= Yy, —Yy) /Yy (3) 1R . WRIFIE Y, #2250 0k, 4%

Kf, EGRKBRNL, %5 Yo oh R 55 E & 551
T HIKAP AL FR R, kg hm 5 Yy, o0 A4 R 45
PFRAK S b =5, kg hm™,

Ep= (Ye,~Ye ) /Ye (4)
K, ECNERIEON, %; Yo WIRIEREKGSRMET
HACRHEHE 7, kg hm 75 Yo O [ AERE K i AR
AR R B, kg hm

EI:(YWXFX_YWLFL)/YWLFL (5)
K, ECHIRON, %5 YV HHK 30 BRFN S
HERHAL B 6, kg hm s Yye AARIK MR AE R
=, kg hm™,

Eyp =E,~Ey —E; (6)

b, Ege NKIER B, %; E NI
B, %; EwHKDRL, %; ENAEREER, %.

KM Excel 2003 37F 17 il & A1 £cHE 40, R A
SPSS 2204 7K NEHE5 RN 53T o

KRB &b B A [) A 7 i BE AR 7K 2 2 S B S K
JE RN, AT AR B T S W
AX, B H5EFMNHEE B SFEKEET LA E W
KAEA K, KB R [ A & W A FE K = LSRR
KN ES FEEH THEMEHAR S, K,
FERZEI, P AOIRRAL, R PR & SRR I A
XU, FEAKEE D RS R A 1 — A
TR, T HReEe B, B B i #E K it
AR, ELA /K AT Ak B ) FE K e i 0 T S A ) 448 K T
R, AnfRAKARAE AR BE 2135 mm, i i 2K AR
H9242.8 mm. % SR AT K OB I SR K L
B, HRREER R, B B K R K,
HRE/K AR5 SRS I — 80 #d R s, EA
R A ), B SR TR, R AT RE K S 3 A
I GRS, 2 AE I B T A R K i B 2 9
RATS IR 13 23 SR BT A A A T ) RE 7K

F1 FRKABAETEEERHHERAE

Table 1 Water consumption of the grape vines relative to growing stage and treatment (mm)
. -
4k 5 W 2101 iﬁmnggigim R T
FrRg A K Shoot fE#IBlooming T3 WY Fruit Total water
Treatments Sprouting bulging pulp ripening
growing period period maturing period consumption
period period period
CK 27.6 65.4 93.8 291.8 324.2 69.3 872.1
W,F, 18.5 55.4 102.2 242.8 269.6 65.0 753.4
W,F, 20.5 52.7 99.3 238.6 271.5 58.6 741.2
W, F, 23.6 58.9 97.4 241.2 275.8 61.5 758.4
W,F, 36.4 65.2 82.6 229.9 222.8 60.5 697.5
W,F, 32.1 67.4 85.3 216.6 211.4 62.6 675.4
W,F; 29.8 52.2 78.6 223.4 221.6 57.5 663.1
W,F, 20.6 33.6 87.9 215.0 142.2 54.5 553.8
W,F, 18.8 35.5 90.7 206.6 148.6 42.6 542.8
W,F; 19.5 343 90.5 213.5 138.8 48.9 545.5

He Woo Wy, WarBlemmK . ok REK, Foo Fyo B Bldem @it . sp AR, CKEE/RXF AR, W, F R &K &
REAbEE, R, #A S E IR, B2E M (4AASH—4H19H ) . HAERKR (4A208—5H13H ) . 48 (5H14H—
SH27H ) . BRI A (SH28H—6H23H ) .« BRI (6H24H—9ASH ) | B (995H—10/14H ) Note: W,

W, and W;stands for irrigation dosage high, medium and low in, respectively; F,, F, and F; for fertilization rate high, medium and

low, respectively; CK for control; W F, for the treatment high in irrigation dosage and high in fertilization rate, and the same below.

The growth period was divided into sprouting period ( 5th, Apr.-19th, Apr. )

, new shoot growing period (20th, Apr.-13th, May ) ,

blooming period ( 14th, May-27th, May ) , fruit bulging period (28th, May-23th, Jun.), fruit maturing period (24th, Jun.-5th, Sept. )

and branch and tendril maturing period ( 5th, Sept.-14th, Oct. )
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22 #HKE. HEEEMRKESFENHEXXR
AN AE AL BV K i 5 e B ) X R AR
R 224 4 45 A BT R 7= e B e A R B, B IR it
—ER, KB ERE T REIAMLELR,
LA A B A Oy R AT AR, Yt AR A 750
kg hm A, Fe A KR AR A 7 40 9 148 m’
hm *H138 304 kg hm*; Mjifiit izt #1450 kg hm *Hf,
AR K B A A= = 4008 851 m® hm *H140 810
kg hm™; 47fEHE 4300 kg hm i, S fERE K & A
AEP 543910 177 m® hm > H133 475 kg hm >,
AT it JE 7K TG 15 S A K 5

40

~ J&F

E

:_"‘c“ 36 F

= MF

L

E 2 E

- #® SR High fertilization rate

T e e

Py A A Medium fertilization rate
25k 3¢ KAR Low fertilization rate
zﬁ | L L L L J

5 f 7 8 9 10 11

b Trrigation dosage (<107 m'hm )
He o mAE . PR AR B BEAE 2 50 750 kg hm L 450 kg
hm ™ F1300 kg hm > Note: The high, medium and low fertilization
rate was 750 kg hm™, 450 kg hm™ and 300 kg hm >, respectively
(E3D O N 1)) 0 ¥/ S AR ) S S T 4
Fig.1 Relationship between irrigation dosage and grape yield

relative to fertilization rate

HAEr= R A, AL 300 kg hm i AY f AR
K i R H A A it BB K S, e A N T
b A it BB K S, AR AR 5450 kg hm CEE, 4B
B A5 S 1 S A T KR R AR R A T A A
K-

P2 ] AR RIE K B AR e S = i e R . A
20050, TR KRR AR SR A AR A Ak 2 S0 5
KPP AEALEE, T oK A5 T AR A B4 % 523000 7 ik
NFrREAREE, PHBL, YK R (EE, iR
e BN R I R, Hin LT O
i EIARE, H, 4K A KR, Y=0.0675
x*=59.77 x+45 067; 4HEKKFJKE, ¥=-0.07
X*+86.64 x+12 582, MU KIKF MK, ¥=0.032
x*=26.73 x+34 300, i XF EIH G RITEAS ], #EK

HAHK (7 800 m® hm™) FIfIE/K (5550 m® hm™)
B A5 31 09 e A 7 it L B 3 FLY /N IE K R K
(10950 m* hm™) HHAEAL = (39391 kghm™®) ,

H 4351431 836 kg hm 128 718 kg hm 2,

AR 4l 7K S A 2 2t AR B0 0 G A SRR K
SR ENEER L RZMEE (R=0.92) (K
3) , FWIH B FE/K Gt B A HE K G R0 g,
0 PO DA K i b, R KA, A
FEK i 2k A T KR A 4R
23 ZEHRKEREBEFENXRR

I 25 A it A 7K S FnE K K SR A A R T

40 _

— i

E

= 35

=

=

3 =

=

= A0t

- S -

= ————*"0 @7k High irrigation dosage

El Ak Moderate irrigation dosage

= x A% Low immigation dosage
25 1 1 1 1 J
0.3 0.6 07 0.8 LR 1.0

i B Fertilization rate (= 10" m” hm ™)

T k. ok IOKEGHEK S5 10 950 m* hm ™, 7 800 m
hm™, 5550 m® hm>Note: The high, medium and low irrigation dosage
was 10 950 m® hm™, 7 800 m’ hm ™ and 5 550 m’ hm >, respectively
K2 AR KSF T AL 5 e 1 5 &R
Fig.2 Relationship between fertilization rate and yield at

different irrigation levels

B3

e = 250608 413

oy Ri=0.92

E: 11+ Ol

%

ER

=

£

s -

B

ETr

H

i

E 5 1 | 1 1
50101 600 700 800 900

FEAfE Waterconsumption (mm})

K3 HEKE SRR R R
Fig.3 Relationship between irrigation dosage and water

consumption
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(F2) AN, ER—HEKKFET, mICLEY
P, F¥R36 210 kg hm™, RAR K
AR, K31 548 kg hm™?, R EE, I,
B it A e BE G N i 7E W] — it R KO T 45
KKy =, PR =R E, 35 948
kg hm™, mKFUIEAK M7= 85050 434 426 kg hm™
30 043 kg hm™>, {5 B A F 103 /K B B A 17 1
By, R 2 K FRE SRR AL &
24 KEZEEAMEESEHFMNE
MIAKREAC BAE R #r% (223) ol IEH, 1

[ AERAC A5 T, FEK 7K 438800 B R BN R -
kL KL AROK . KRN e K Rt AL 450 kg
hm™. #EKEH7 800 m® hm i}, H7=30%; K5k
N /N A EAE300 kg hm ™, /K47 800 m® hm™
B, 47711 %, RISEEKEZMGT, RBUEAERMAE
BEON KRB . AR, EHE L RAE., AR
R HHEK & K10 950 m® hm ™, JEfE750 kg hm™
BF, 477 18% . L4 LB /K BB AL B3 7 3% 1 AT &
, TEE AL T, BEKE R K AR oK
P14 7 A0 B 2 O AR A T 19 45 E /K b 3L

F2 ZFEMHEEKEFENKETEHESE

Table 2 Yield of grape under optimal combination of fertilization and irrigation

-4 3E /K i Average irrigation - 147 )i AT 2 Average
FehrYield
Kb ¥ Treatments dosage fertilization rate 5
_ ~ (kg hm™)
(m’ hm™) (kg hm™)
K b3 W, 10 950 500 34 426
Irrigated W, 7 800 500 35948
treatment W, 5550 500 30 043
it I Ak 3 F, 8 100 750 36 210
Fertilized F, 8100 450 32 660
treatment F, 8 100 300 31548
F3 KR E/ERABIIE AL
Table 3 Yield increasing effect of the interaction of water and fertilizer
e b 3 Wk b B - Eur
o o Fe it Yield Ey Eyp E,
Fertilization Irrigation .
(kg hm™) (%) (%) (%) (%)
treatment treatment
F, W, 38 221 19 15 31 -3
W, 38 179 18 18 9 =28
W, 32230 0 11 14 3
F, W, 31 844 11 -4 31 24
W, 37 393 30 16 28 -18
W, 28 743 0 -1 11 12
F, W, 33213 14 0 11 -3
W, 32273 11 0 -1 -12
W, 29 157 0 0 0 0

e ERKDRENE, ESNIERISN ,, ECNMETFERENE, Ewe N/KIEAE B AL Note: Ey, stands for contribution from water,

E; for contribution from fertilizer, E| for yield increasing effect, and Ey; for interactive effect of water and fertilizer

% K BE AR B B35 K B RO Al 4 BT
AT KT NE e 77 4 A o 55 0 BRAL B R AT HE B

AT LIFEH, SXFBABAE L, fE3 K 14%F
39% . JitaNE 25 % MU D25 %, A Pt R
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SRR AT 57 DX PR A 2 7K HE A 75 B 5

809

IR . WAES0% S F=a Al 22 AR /N, 1T KS56% . 1T
HE26% 1t 4 45 r= i /b . ULPH A 2 TE T E &5 F T,

KA T 56% 15 AEAE25% 25 47 I 76 % G A A5
e,

Pl

4 KBBIBEEYTIK T BRI R
Table 4 Water saving and fertilizer saving effects of the combination of water and fertilizer
e i AL HE/K HTrrigation e Yield 5 7K Water- e 1 Yield
Fertilization rate dosage saving Fertilizer- increased
Treatments . D (kg hm™) .
(kg hm™) (m” hm™) (%) saving (%) (%)
W, F, 750 10 950 38 221 14 =25 31
W,F, 450 10 950 31 844 14 25 9
W, F; 300 10 950 33213 14 50 13
W,F, 750 7 800 38 179 39 =25 30
W.F, 450 7 800 37393 39 25 28
W,F; 300 7 800 32273 39 50 10
W,F, 750 5550 32230 56 =25 10
W,F, 450 5550 28 743 56 25 -2
W,F; 300 5550 29 157 56 50 0
CK 600 12 750 29276 0 0 0

2.5 HEKBBESHALER

E ER R BOKr— P HREEY) " R KRR
A7 RPN B A R R TSP b, AR
RSN RIS GEHEAR, HSRRZN
AZEAEM . Pk, 785 A R B S L
LN ER (KL ) A= eR %, H S RE A S
W4y i SR BRI SE R

K HEAE ™ RO R X = AR AR )™ HAR R
HER W EMAT, REUKFEHEMARBEHRAS
YEd= i CkR= sl ) Z IR BOC R .
AR LOLL XS A A 4 7 5 (Y) | BEKE (W) |
i (F) 2s, #3428 A m .

=5

Y=-9 197+10.04W-7.713F-0.000 6 W* +
0.010 4F*>+0.000 9WF (7)

XA (TR EERE: FIER6.47, H
Dubrni-Watsno4¢ it d=3.31, P& ZER=0.94,
SERFWIEIE TR, B KRR E RS
26 77 b 22 ) AR AR CH i 2B T DG &R

HESTTLUEH, MK EER, #4
Bl it A 3G I R R, A E R A
FE, Yt A [ I, A A 7 e E A T K 1
SSRGS AR AR AR B, FR A BE A K 1Y
i, A AN, H K E AR K —
FEAEG, A B RN

KEBEXAETENFMN

Table 5 Effects of combination of water and nitrogen on grape yield (kg hm™)

WE K Jiti 4 fiFNitrogen application rate (kg hm™)
Irrigation dosage
o ) 150 200 300 400

6 750 31 247 31 347 31703 32268
7500 32 469 32 602 33026 33 658
8250 33015 33183 33 674 34373
9 000 32 886 33 088 33 647 34 413
9 750 32083 32318 32 944 33778
10 500 30 604 30 873 31567 32 469

http: //pedologica. issas. ac. cn
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L3k
HEK Jifi %4 ¥ Nitrogen application rate (kg hm™)
Irrigation dosage
o ) 150 300 400

11 250 28 451 28 753 29 515 30 484
12 000 25622 25959 26 787 27 824
12 750 22 119 22 489 23 385 24 489

X (7) AR S, A4S 2K & FE A
PR RRN T R

Y;:§£:1004+01m09F-0xm12W’ (8)
oY
Yy == ~7.713 40,000 9W +0.020 8F (o)

Y _ 9y
Figo=ap =0, WA (5) RMA T 15 2 Fe

) T 7K R 8 38 736 m hm . 390 kg
hm™?, e & el A %134 393 kg hm ™,

3 i ®

WA KMEZHEHE R, K. BHEHE
EHREMEN, WA KIS MIESRED A
W, R, EAldE X EAEROHE T, B
MRS A CHRRRPER, CE A ZE G M 2, %
Wi 25 O AR i & L R R A R K R
TR TT R, it ZUIE W] LS 0 A 25 A%
R, R A RIS T A, O B e A Y
. AW BN, RATHEERER . B ML
W FERIFAAEW R 1 £ 0.26 1 0.12, 757 %) H 50 1%
KA1 2 1.54 0 1.978F, W] DL 25 42 5 A A 1 7
P ZEN: P K=2: 5 30, WLIARIEE
RIEFHF, #MEAERR, R AS0%
W SRA R Y e LR B IR A SR L,
PR T RS . B B RE B MR RN AR K
FEAE ST, YR BE R RS . BE L TS AT LA
s, BTamE . MEEEEREK
W, WA R, IR A TR,
FIREBE L bR R A 1, PR ST iR ) . eAh,
K Gy i B T R R S SR A RN — R
AR A AR RN, T LV R O =R K X IR A
R S B A O, SR A R R R AL
A DL K A R R RO, SR AL, i HL AT R

WA AR IREE L T AR A, DT AR fef 46 2 0 I v
72, HEINZRREREE T L IR K e B XA [ T 24
S, AnAE b TR SR A TR A 2 v el TR
1822 m® hm IBORET Y L AR KT,
FEVE/K 270 mm, i A N 225 kg hm *+P,0; 180
kg hm ’+K,0 248 kg hm A4 £H & &b 3 % £ 5 A5 4
e Ak RS A B U M T T RK
BT RN BRI AT, R TR R AE4 500
m’ hm 224 0 TERRE, TR IR SRR
BE, AU E K RO, QA T AR T RS AR Y
Fifg A% JC A% 49 el 78 A K BE6 000 m’ hm ™, A
PR EARHE367.2 ke hm Wi 2, 7E4
5 T I 178 i 28 el 0 5 o 7 1 o A A XA B R
6 750 m’ hm™>, JRE489.15 kg hm™, Wik 54
809.4 kg hm *o AHFFTIETEM T 5 1k i IX
T TR . Z8ERRMRR L, 4 M E R KR
FE K R AR K b B i A )R A R R R v AR e
B = e ok, (A=A 22 R, RIFESE K &k
7 800 m® hm™, i AL A450 kg hm s}, A fdi = &
PER30%. M KEE K, K510 950 m® hm?,
R AT R, ik F]750 kg hm CEF, PR
6, HAR 55 2R e g R 005 5
22 WY E K IE fig D Job 2 3 A 2 A AR A RO TR e
T, (HE K I IE 2
KEMFIERB, Ko NIRRT 87—
Bl HAT B R AR RGN . B A7 B B A sk
N, B 7K e A G AR o, BB T 4
it 7K 3 v T v 5 TR B AK 43 (4 4 5 i A 7 3
NI (152N | S =V Qo= (W8 7 oy W1 S I 8
NE KT 7INAZ 77 k5007 Sy 1 P 326 R K, RIS I T3 3
T QAL Y [ b TR 5 B & A I = 1 A ey
ok EMECE A —A B, i Hs KA.
A B B AR R, R EAE it
K SRR AR K . FHA AR fE 5 70 K #5
HRMKIFRO R 351, ANIE B8R HK 45550
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Coupling Effect of Water and Fertilizer on Grape under Drip Irrigation in

Abstract

Extremely Arid Regions

ZHANG Jianghui

LIU Hongbo'

BAI Yungang DING Ping
( Xinjiang Research Institute of Water Resources and Hydropower, Urumgqi 830049, China )

[ Objective ] Grape plantation is a special pillar industry of the Turpan-Hami region of

Xinjiang. As the region is extremely arid, short of rain, and very high in evapotranspiration rate, the grape

plantations in that region are often perplexed by problems in water and nutrient management, such as over-

dozed irrigation, high cost with low efficiency, etc.. To solve these problems, a field experiment on drip

fertigation was conducted to explore coupling effect of water and fertilizer on grape yield, and further on

coordinating and complementary effects of the two, in an attempt to work out a quota for drip irrigation

and a rate for fertilization suitable to the grape plantations in the region. [ Method ] The experiment used

a technique integrating drip irrigation with fertilization and was designed to have three levels of irrigation

quota, i.e. W,, high volume ( 10 950 m’ hm™); W, moderate volume (5 500 m’ hm™) and W; low volume
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(5 500 m’ hm™), three levels of fertilization rate, i.e. F, high rate(750 kg hm™); F, moderate rate(450 kg
hm™) and F; low rate(300 kg hm™), and a control, CK (conventional furrow irrigation at 12 750 m> hm™ and
no sidedressing). Fertilizer was applied in the sprouting period (the first ten-day period of May), the fruit
bearing period (the first ten-day period of June), and early fruit maturing period (the first ten-day period
of July), once each time, making up a total of 3 times a year. So, the fertilizer applied to the fertilization
treatment were divided into three portions in line with the ratio of 1:2:2, and applied sequentially, that
is. 60 kg hm™, 120 kg hm™ and 120 kg hmfor Treatment F;, 90 kg hm™, 180 kg hm™ and 180 kg hm™
for Treatment F,, and 150 kg hm™, 300 kg hm™ and 300 kg hm *for Treatment F,. [ Result ] Results show
that water consumptions at all the growth stages exhibited a trend of rising first and then falling in all the
treatments, and the total water consumption was not only related to the quota of water irrigated, but also
to water consuming capability of the grape vine per se during its growth period and length of its growing
season. The plants in the fruit bulging and maturing periodswere highest in water consumption and then in
the blooming period and the branch and tendril mature period, and the lowest in the sprouting and new shoot
growing periods. The grape yield in Treatment W,F,, W,F,, W ,F;, W,F,, W,F,, W,F;, W,F,, W,F,, W,F; and
CK was 38 221 kg hm™, 31 844 kg hm™, 33 213 kg hm™, 38 179 kg hm™, 37 393 kg hm ™, 32 273 kg hm ™,
32 230 kg hm™, 28 743 kg hm™, 29 157 kg hm™ and 29 276 kg hm™ respectively. The relations of grape
yield (Y) with water consumption (W), and nitrogen rate (/) could well be described with a binary quadratic
polynomial, expressed as: Y=-9 197+10.04W-7.713F-0.000 6 #°+0.010 4F*+0.000 9WF, from which extremes
were worked out, indicating that the optimal irrigation quota and nitrogen application rateis 8 736 kg hm™
and 390 kg hm™, respectively, that may bring the yield up to as high as34 393 kg hm™. [ Conclusion ]
With the same irrigation dosage, the treatments, the highest in fertilization rate were the highest in yield,
averaged to be 36 210 kg hm ™, and the lowest in fertilization rate, the lowest in yield, averaged to be
31 548 kg hm™. With the same fertilization rate, the treatments, the highest in irrigation dosage, were the
highest in yield, which meant that water and fertilizer has great positive effects on grape yield. The yield
could be increased by increasing irrigation dosage within a reasonable range, and the yield would decrease
once irrigation was done beyond the range. However, optimum grape yield could still be obtained with the
irrigation dosage cut off by no more than 56%, and fertilization rate by around 25%. Comparison of the
predicted yield using the mathematical model with the measured yield shows that grape yield in this region
could be maintained at a relatively high level with the irrigation quota set to be 8 250~9 000 m’hm™ and
fertilization rate to be 300~450 kg hm™.

Key words Grape; Water consumption; Nitrogen consumption; Highest yield; Mathematical model
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