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Him TR X EEEEKLBE MR

T HE xwE’ a=K T P

CHr e R RHA 7B, SEATE  830049)

B MR R X R SR, 2R TR AREOR SRR AR BR T,
FAE KA B - AAAE G HE R 2 AU R S BN BSE n R. R R KB, Sl XA F K BB S A i &
bl =33 FE K B RN R MR, A K NEAR S AR A 7 R o SRR AR IE R RO e 2 F 7
FEELIACR, 755 7K AN 1 56%- 15 L2597 A7 Hif , i TR 1 4673 1 1 JEE VR 28 ARUAE8 250 m® hm™®~9 000 m® hm?,
Jiti A /K F-#£300 kg hm2~450 kg hm?, 7] ARG E s & 2 8. e IR A A #HE 78 (V) 5
BKE (W) | HiEE (F) KR, BRMEARADN: Y=-9 197+10.04W-7.713F-0.000 6W>+0.010 4F*+0.000
OWF, St K 2 A5 A SR AW (1 7T 459 281 fpt A /K Rt U 43591 98 736 m® hm 2, 390 kg hm®, 5 ™ o ] ik 134
393 kg hm2.

XEEA EA WKE: MEEGE. ReRrcEs A

hESES S1527 SCERFRIRED A

a2 H AR o Tl P AE PR K PR AR IR 2 A . [ A
SEERE SR, s E M i EAE Y R K — TS T AT T
RN T E35E, mT TR, Dl BERRSR A, £ HREKEL 16.5mm,
AT 28K e Sk 3 300 mm, @ il -5 X, %4 4 () 1E 3 AR KOk & A= s i R
Ko TR, EH T 26 E R 3 R M T VA, FEUKEK, BRI H 2 5ok, xtitk, 240
5 o T R K PR B R HEAT T RT3 A e AR A 4 U DO P e e
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HE RN e TR, 0w B I U I AR, MR AN 3 825 m®
h? I Rk, A AR R E s P A TR m AT R O 7R R T AR AN N L
BRI KT BRIy, MEBLRE R RSk o YR TR & B R T, HEAE
SRR B ERE S AR T T2 B X St A PR BR R R K A A
A 2252 B 2 P IR F R I A7 7 2 R

TEZ M TR LRI AT e as R R W], KBRS REEE ALK, s 8. fE)
ST 5X O A R BORTT T BT FUR S, (B 7K BEARE & RN, B ROREFe D, A, A
063 3o ] e R A A AR A, gl T e K R 15 B0t 7 B SR AT R T, SR b
PRI RE A A8 ] K NE PR 5 AN EOSE, TR /KR BN S HE) L S v ) ot
77 B DAL R P ] i ] e 2 2 ) ) R R B R AT B LS R

1 #RES 5k

1.1 WHREXEER

WIS AL T KIGIL DARS, &R T AR AR A £ SRR K, BEHE R TIX 12 km, Hb
HABRRR: 42°56'N, 89°13'E, #§$k-68.8 m. FIJ[F/KE N 16.6 mm, F7& K 24 3 300 mm,
R KAZ N 30 m, RN 14.4°C, ZF RS BIKSE 25 48.3C, -28.8C,
10°C PA_LIEENARIE N 5 455°C, A44SR HIR %00y 3 095 h, o Wik 210 d. %) Aty
Tok% 1 (Thompson seedless) , RS R, Frifi KT 10°CHIVESIAIRLE 3300°C AT .

RIS & PR T 1998 4F 4R 8 Al - AR BT VA N AR P ), VAR 60 m, VA iR 1.0~1.2 m,
IRZIN 05 m; FRFE N 1.2~1.5 m, 1THE 3.5~4.5 m, #3575 X/ PRaskR; . LA N
ST, HNZERTNGE 2.0 m, R 0.8 m, “THEIE 1.2 m. RIG X RO TR, Rt
—o ARG T XTI
1.2 Wt

WRIT 2015 FEREAT . HHERFH PSS, RIEFERIATR 30 om AL PS8 E — %
TETS, WRETE N 16 mm [REET, WSkIEEE 30 om, WSkIRE 32 Lht, TERMELIE TR
3 AMEAR AL 2, 10 950 m® hm? (77K Wo) 7800 m* hm™? (17K W,) « 5550 m® hm™

(7K W), 78 _F ik 3 F S [FIE A b BE R 4359 ¥ 3 FhAS [3] (4 1t 7K S AL B2, 4359 9 750 kg hm'

(BB FD . 450 kg hm? (AR Fy) F1 300 kg hm? (fRAE Fy) , &AbFi 2 IREH, &4
I /NX HFRZ) 0.05 hm?, FALFRILAE AL & JTAERT I (3 A T A)) HEERB i N B R —
4 1200 kg hm?, HEALEREE 40 cm; FESLSEIZ R (6 H ) [RIAREAEAR B B S it N\
B 750 kg hm™® AR %% 1 800 kg hm™?; BAELE 5 H A4 M 28 0. 6 F b /A 4 AL JL 0
M7 A EARSERRBWIIAE 17k, m. T R 3 W% 1. 20 2 #EATEME, BIMRAES 3
K53 it 60 kg hm™®. 120 kg hm™®. 120 kg hm™®; i 3 YR>3t 90 kg hm™. 180 kg hm™.
180 kg hm™®; & 3 ¥4 it 150 kg hm™. 300 kg hm™2. 300 kg hm™2. & JEAEAELR A B 4
JRE ChEAMRBREMERATD , SRS E=464%, R (CK) SR it
VEE, VEWEEA 12 750 m® hm?, TG, AR E BIHEK 6 K.
1.3 MEELR

T3 EKER 74 (CNC-503D &Y, AR e WK VURK % 7~ RHED
SESMI, TR RN E B3R EKE . BhAh, ERMET IR — MK AT 2
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e, WMAF AL 0~20. 20~40. 40~60. 60~80. 80~100 cm /= 1) H ] 35 75
KE,

FEREIWORI, AR A B 4 R AL, fERRAS b BEREALAM R 18 sh AR 4
JIv4 1 el AT S A A PR 2 (R AR AR, A R R T AT PR, MR A A B S B
BB R HR A ER 4 Hh S S A BT P
14 HiEAE

ke ET=1+P—AW-R-S 1)
X, ET ARBEYAE A RFEKE, mm; | B#EKE, mm; P RBEKE, mm; AW
NAAREIKE AR GEICRIE, B RO, mm; ROARRE, mm; S ALE TR
e (A FoAIE, | EASD , mm.

(D, KRR, AR, B TR AR, R EA
W Ry BT AZBEATE, AW AT DLUE I E B3RSk RS, P IR KT RE A E I,
ML F B AR O E . E AR EYR K I TR 2L DL K ko AR B R L T, B
RATLIEEAL): ET =1 —AW )

IR IEAE TR 24 3 R P

Ew = Ywy -Yw) /Ywe 3)
Kb, Ew WKL, %: Yo NFRISHIEE S AE PR B 5, kg hm?: Yy Al %5
i FIE B 2 A T AROK A3 40 ER= B, kg hm?.

Er =Y -Yr /YRL 4
R, Ee AAEEMERL, %: Ye NIAISEHEK B A P I ALRICEE ™ &, kg hm™®; Y [R5 HE
IKEFM MRIERAE L &, kg hm?.

Ei =Ywex -Ywir ) ! Ywiee )
Kb, E AP, %: Yuex NEK O ARG AR 372 5, kg hm s Ywoed ARIK 52
TR AERML 3 5, kg hm.

Ewr =E|-Ew -Ef (6)
b, Ewe NKNESEEANE, %: B 9GR8, Y%: Ew AZKII RN, %: Ep ANERIRN, %.

K H Excel 2003 #E47 ] EIAI G 704, K H] SPSS 22.0 BEAT ANERE & 2873 #r o

2 4 R

21 AEIKEBEAIBEE EKE

HEAEANFKIERM NS AT HRFDKENR 1. NER LATEH, 85 N2
WO, /K AEALBEAEAS 5] A B B B B /K R R I HH S 38 S ol N R A, %2 L RE
IKRERR T SREBERAA X, & 5ETHIAHEE B SRR DA T IR K. £
BARLE T HRFOKEMEFKERZ R EZR M TRERE SR, Hb, EuizE,
HI R B, 2R AR SRR BN, FKERD R KR M E A
IR, TP SR ALK, B B AR KR ROR,  HA /K B AR (1 FE7K B E WE I e A
FERMIHE R, AR/KARAEAL B0y 213.5 mm, 111 =K B 242.8 mm. A 4 [R5 AN K%
ST RO Y], SRR R Bk, PRIMOZI B K B K, HAB/K U 5 R S K —
B WA, BEANSCE AN, BEE IR T B, A AR KSR BT MO AR )N, A
FEZIN J ARG K B B 2 kb, (BTS2 S AT A A A I e K &

® 1 AEPKEAET &4 BAAEFKE
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Table 1 Water consumption of the grape vines relative to growing stage and treatment (mm)

£ & 1 Growth Period

Qb3 ) BERHAM  BRK '
i 2 4 ER NS 1e4 FI R
Treat FSLRE R Fruit Fruit pulp Total  water
Sprouting Shoot growing Blooming Fruit maturing
ments bulging period ripening consumption
period period period period
period
CK 27.6 65.4 93.8 291.8 324.2 69.3 872.1
W;F; 185 55.4 102.2 242.8 269.6 65.0 753.4
W;,F, 205 52.7 99.3 238.6 2715 58.6 741.2
W;F3 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, 321 67.4 85.3 216.6 2114 62.6 675.4
W,F;3 29.8 52.2 78.6 2234 221.6 575 663.1
WiF; 20.6 33.6 87.9 215.0 142.2 545 553.8
W;F, 18.8 355 90.7 206.6 148.6 42.6 542.8
W;F3 195 34.3 90.5 2135 138.8 48.9 545.5

TE: Wiv Woy W B HIR0R IR HHKAIEAK, Fiv Foy Fe il fily AARAIMRAL, CK RIRXTHRALEE, WiF) SRRk
MhFE, NIE. R S A E R 0, W (A A5 H—4 H 19 H) . FifiAKM 420 H—5 13 H) | 6l (5 H
M4H--5H2TH) . REWAIM (528 H—6H23H) . BRI (624 H—9H5H) . BERHM (9 H5H-10
H 14 H) Note: Wi, W,and Wj stands for irrigation dosage high, medium and low in, respectively; F1, 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.)
22 BKE. mEEMFKESTENEXXAR

ARG AEAL B HE K B 5 BRI RN 1 Fron. ARYE 4 & AL B B 8 HE 7 b &
B, LR e, KRS REE TIRZIEM R KR B SR SIRMH KT S
H, 4l E N 750 kg hm2 i, S K E MR B 8 9 148 m® hm™ Al 38 304 kg
hm?; e 450 kg hm? i, f5 3K S A A7 49 %14 8 851 m® hm™ A1l 40 810 kg
hm?; 24t i & 300 kg hm? i, S K B AR AL~ & 23 %104 10 177 m® hm™ F1 33 475 kg
hm.,

MR AE A T 300513 20 1 B e K i S et P~ B nl & Y, MRy 300 kg hm? i
R i (R HE /KR T HAd B A AT K, s ™ /s T AR P AN AL K -F, FEEAE Dy 450
kg hm? i, 4075 31 108 HE /K B A IR = B A T A P AN KT
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w
A OO ©
T T T

x = I High fertilization rate
A I Medium fertilization rate
x A Low fertilization rate

oo O
T T

77 & Yield (<103 kg hm-2)
N N w % w w

[op]

5 . 7. .8 9 1 11
‘J&%i Irrigation dosage (><109 m3 hm-2)

VE: mE. e (R E AL R 514 750 kg hm2, 450 kg hm™ i1 300 kg hm™ Note: The high, medium and low fertilization rate was
750 kg hm2, 450 kg hm? and 300 kg hm™?, respectively
1 AR F KRS 2R R
Fig.1 Relationship between irrigation dosage and grape yield relative to fertilization rate

Bl 2 A A HE K & P S S = o8 R B 2 vl AL TS K RE/K 64 F R b
PRSP B R T IEALEE, T bR SR A S AR AL ) S N T IE AL RE, PR,
KR EEN, AL E S BRI 2 I E ok &, (HIZ RO B 05 IR AN, o,
KK TR, Y=0.0675 x*-59.77 x+45 067; 4 HE KK T A KI, Y=-0.07 x*+86.64
x+12 582, KK T NARAKI, Y=0.032 x*-26.73 x+34 300. & idxf [\l 5 FEit- 551550, ¥
JKEHK (7800 m® hm?) FIMK/K (5550 m® hm2) I 7331 (e & b isedil His /N T
WE/K B 7K (10 950 m® hm ) I (i Befft 7 B (39 391 kg hm™) , Hi =843 5] Jy 31 836 kg hm™
1 28 718 kg hm.

40 r
&
E3zs |
o
~
[y2]
=
330 - x\’x/(
% O 7K High irrigation dosage
< 417K Moderate irrigation dosage
% o
MZS . . K Low irrigation dosage

i 0.5 0.6 0.7 0.8 0.9 1.0
Jiti i & Fertilization rate (<103 m3 hm2)

W EKS K AR K B K B 512910 950 m® hm., 7 800 m® hm., 5 550 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
B2 TREKKF FIEEE SRR A
Fig.2 Relationship between fertilization rate and yield at different irrigation levels
AR KA 2 3 75 380 0 2 e R K R S K R I 2R MM DG R R 3 (RP=0.92)
(K3, RUHEE K ERAE KRR INm N, X2 E iR X K ENR D, R
AR, FEFEKE F 2Rk A TEKERSR.
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[y
w

y = 25.06x - 8413
R?=0.92

§

0 0O

~
T

MK E
Irrigation volume (<103 m® hm-?)
©
T

500 600 700 800 900

¥E/K & Water consumption(mm)

]

3 HEKESFKERRR
Fig.3 Relationship between irrigation dosage and water consumption

2.3 LZEKBLAESF=EHXH

MEGES Tt AE AT FIEAKOK T R A =8 (R 2) nlEH, ER—#EAKTT, mitikd
FR A R E, P8 36 210 kg hm?, ARAEASFE7= BEAL, Jy 31548 kg hm?, 22 Sk
F, I, MR IE R RGN . AR A LA N B AR e R, oK R
i, A 35948 kg hm™®, K AR K (197573 5l 4 34 426 kg hm™ A1 30 043 kg hm?, i ]
5 PG IR /K B REAH RL U I B, (HI 2 R K R R A

R 2 ZATEIRKEMENKETEE S
Table 2 Yield of grape under optimal combination of fertilization and irrigation

YK & Average it AR & Average )
o o e & Yield
Qb3 Treatments irrigation dosage fertilization rate (kg hr?)
(m* hm?) (kg hm?)

FE K Kb B W, 10 950 500 34 426
Irrigated W, 7800 500 35948
treatment W; 5550 500 30 043
Jiti JE &b 22 Fy 8100 750 36 210
Fertilized F, 8100 450 32 660
treatment F3 8 100 300 31548

24 KX EERXMEE 2R

MOKRERZ HAEFH MR (R 3) HafLUEH, TERSEMEALAME R, KR FIK 808K
INAg e RS ERSRIK . 7K RN Bt KON HEAE 450 kg hm™?, #EZK &9 7 800 m® hm? I, 34
77 30%; 7K 428 fi /N T AE 300 kg hm™®, #E/K &4 7 800 m® hm I, 3897 11 %, [/ 24
IKEMETR , BRI AE 9 AEARE 558K/ g = H B> v BE SR HE o BEDRH S B K A HE /K 24 10 950
m® hm?, i 750 kg hm? B, 37 18 %. ZiAr ECECR K IR AL B P2 RS T H, 76 s ERT
HAB A, KA ORI HR KT (398 77 508 2 4 2 O AR 2 R 1 1) 4% E /K A 2

% 37K AERZ BRI A0 R

Table 3 Yield increasing effect of the interaction of water and fertilizer

e 4w WK At B o Ewe
o L reE Yield Ew Er E,
Fertilization Irrigation
(kg hm™®) (%) (%) (%) (%)
treatment treatment

http://pedologica.issas.ac.cn
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Fi W, 38221 19 15 31 -3
W, 38179 18 18 9 -28
W, 32230 0 11 14 3

F, W, 31844 11 -4 31 24
W, 37393 30 16 28 -18
W, 28743 0 -1 11 12

Fs W, 33213 14 0 11 -3
W, 32273 11 0 -1 -12
W, 29 157 0 0 0 0

E: Ew NKDRN, Ep NAEERSNL, Ej ABEF=8N, Ewr AZKAEZZE N Note: Ew stands for contribution from water, Er for

contribution from fertilizer, E, for yield increasing effect, and Ewe for interactive effect of water and fertilizer

%1 K NERE B 1 K T BE RN AN 4 B o FLAT /KT HE S 389 7= 4R hr o 5 0k B AL B3R AT EE
Bo WNRATUE, SXTRACHMLL, 757K 14%M 39%. Jtift & hn 25%AiE L 25%
I, AE RN . T 50%m 7 EAHZIR AN 17K 56%. 1AL 26%0 # & 7 B b o
YR A ERRESR R T, WK 56%. T IELE 25% 7 44 i 4 RE SRS I AR & .
4 IKBBFBERTIKTI AR
Table 4 Water saving and fertilizer saving effects of the combination of water and fertilizer

oo
i Bt ek N Ak e
AbEE =5 Yield Yield
Fertilization rate Irrigation dosage Water-saving Fertilizer-
Treatments (kg hm) increased (%)
(kg hm?) (m*hm?) (%) saving (%)
W F,; 750 10950 38221 14 -25 31
W;F, 450 10950 31844 14 25 9
W;F; 300 10950 33213 14 50 13
W,F, 750 7800 38179 39 -25 30
W,F, 450 7800 37393 39 25 28
W,F; 300 7800 32273 39 50 10
W,F, 750 5550 32230 56 -25 10
W,F, 450 5550 28743 56 25 -2
W;F; 300 5550 29157 56 50 0
CK 600 12750 29276 0 0 0
25 FEKBBAYRER
= N, E=RA D S N N Y . N N7 ,e_, —
I R R — AR SEY 7 5850 R A RO O B R 3R AR i 1T SE R

b, B R R 2NN RS ERH SR, HSRRZ ML EEH. Fik, fERER
A R BRI b, BRI R OKS IED) A=, K S ReERf M S LR P i S K AR
MR AR .

IKREAE 72 R BT 58 SR AR AR P AR M PR 25— B 2610, AR FH K BEJ5RN 26025 A
GERNGEY S PR 28T 2 BRI &R MRS 10 20 R 2 7= 2 (Y) |
HEKE (W) | R E (F) i, 1521500 .

Y=-9 197+10.04W-7.713F-0.000 6W?+0.010 4F?+0.000 9WF P
xof ST AT B3 EAS BG : F 4B 6.47, H Dubrni-Watsno 45 115 d=3.31, 1k i€ & %1 R*=0.94,
SRR, UK A A R R R S A T E R B R EEOC R
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FSKEBEXNEHE T EHFN
Table 5 Effects of combination of water and nitrogen on grape yield (kg hm)

HEKE Jiti% & Nitrogen application rate (kg hm?)
Irrigation dosage
(m3 hn?) 150 200 300 400

6 750 31247 31347 31703 32268
7500 32469 32602 33026 33658
8 250 33015 33183 33674 34373
9000 32886 33088 33647 34413
9750 32083 32318 32944 33778
10500 30 604 30873 31567 32 469
11 250 28 451 28 753 29 515 30484
12 000 25622 25959 26 787 27824
12 750 22119 22 489 23385 24 489

HIZR 5 WA, /KRR, #%™ B A R R RN 2 NG, AR
e [FRE, SR E N, A B KRR N 2 e N R R AR e g, R
WA BEE RE /K BRI TN, #8467 A G, (E K R AR S K — e i, W& R
IIN o

XA (7)) AT RT:, 45 3 RE /KR R 1 RN T
oY

Y., W =10.04+0.0009F -0.0012W 8)
oY
Ye :a—F:—7.713+O.0009W +0.0208F 9)

3 % :g_l —0, W (5) s HRAA AT A2 B K R MR 4 519 8 736 mP hm2,

390 kg hm®, = &l ik %) 34 393 kg hm?,
3

FERZM R & BRI 2 R, K IR FGRAE JUE TR/, AR AR R o)
Nz, RS, et —xrEAERRE T, ENIRE A CRBREN, A 26
WLy, BB BILBCR RIS FUEREE A KR R R T R, M EUE AT
UM I & b (Mo, fedt & B A, JFR i & I . AT,
B B FRLLBIERT B IFENIN 1. 0.26: 0.12, FEMIE RS AN 1 1.54:
197 i, ATLLEEREAEE 2R, N P K=2: 5: 30, WA EEEFIE R,
BINEER R, R AN OGRS 7R KB fE R BRI M 56, B P B
EICRM. B BREREMEHERR A, ERERIE Y, MRS . e B AT LAR
FPEE PR, MERA R, RARAE RS, FEENRMELE,
FIRERE R R AE G, 3 SR SR P, thah, K it B T B FEIRE 2 Sl e A A —
RN A A RS, T LR R K Bk TR B o SR ke 2 BV A PO, R
TEBCARAUT DA K 2 PRI, $Rm ek, i B AT DA 4 &) AR K AN R B 26 AF
NIRRT BT DB e 7=, B N2 2 7)o S /K 2 B DX S [ 22 5 S 3, e T I
SRS ATV A 4 ™ R N 1 822 m® hm 2 I BB BP0, FE AR KR T, EREK
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£ 270 mm, JEAEE N N 225 kg hm™2+P,05 180 kg hm?+K,0 248 kg hm? [ 414 kb X} Fase
B RN B B S A S Y T R X T R BRI A, AR SR
BAE 4500 m® hm? 2429 WA ETEE, T ARRRIOAUEIREE, A R KRR, e
R A I R0 ) i it AR T A 7 e 7 AR /K A B 6 000 m® hm?, BUR £ 45 Jie I & 367.2 kg hm™
I 77 B e e P, A T R0 P A el DB v ) B R O E R SE A 6 750 m® hm?. JRE
489.15 kg hm2. BEfE — 248 809.4 kg hm?. AHF5¢ R AE M T Rt #u X, i TR0/ .
R B KPR 55, 84T R REE /K A0y KRR K AR BE L it A 5 [ A mP DB R v B B 1 7 8
K, HFEAMAHEARE, BIZEREKER 7800 m® hm?. Hif&Hy 450 kg hm? i, A= &
$E 30%. 4 KBS K, A3 10 950 m® hm?, B MEAEE T K, iAF)] 750 kg hmP i, P
BRMFEG, HAaRIh 45 B 5 2 5o 7t 45 R 228 8 g 2 i /K T RS ) 50 0t A 4 4
WA KRR E, (HREKEMHIEELINEE .

KEWFLRW, Ko JERD = E&AE— @ Ju BN BA R E RN . 38 A B
B RO, B K T R AR R P RO, B g3 R S K A S T AR s[RI EK A3 R
SR AE 38 ORI K (HAE, R7KAC S AR A TC BRI, K REXS /N 7= i RN R i a6
kBRI H, FRIUAAE 3 R RN B AE 3G IR e, KA R . R oK. BER LS A7
E—AER, PR EERE. . B =R R P, R E AR =2 K
AR ZIFEEEIR R . HAESRE TS 780 KIE S AR KRR R T 0% ), AR K 3)
A AFPREBAKE, FFEREEE RS0 E 2 R AR K. BY, ASE B K
RO, HERESEY & 00 SR AR K, 8 E MK A Bkt 47
R KBS BB T, T 5K G E R B i AR FRASHG 7, Ay A FE R Rt I o 2 1 1 52
RO R . Acrh, B SR A K R (8736 m® hm™) it it & (390 kg
hm?) ., SR KB RCTA 225, T HEEEZEA RN, HAge
XPRAR IR P2 A ARAE— e, R, 7EKAEEE R E . S e LA SOoK
R %) 8] A AR A A AN = S T B s M WLER S T, AT 7R BRI B8 i 7T

4 45 %

AT St AN i) A B 2% A T 8 2 ) - S A R M 5 R RO, R A A B IR K
i b, R RERI SR ST K IR, FLUCHAE IR, £ s, RS AR TR 25 b o
FE & b, WiF; (38221 kg hm?) £k, HGE WoF, (38 179 kg hm™®) Hl W,F, (37 393 kg
hm?) , CK (29 276 kg hm?®) {0 kT W3Fs (29 157 kg hm™®) AbEH . FiJ 7K JEAE S R0NE 53
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Coupling Effect of Water and Fertilizer on Grape under Drip

Irrigation in Extremely Arid Regions

ZHANG Jianghui  LIU Hongbo" BAI Yungang DING Ping
(Xinjiang Research Institute of Water Resources and Hydropower, Urumgi 830049, China)

Abstract [ 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 W5 low
volume (5 500 m® hm?), three levels of fertilization rate, i.e. F; high rate (750 kg hm™); F,,
moderate rate (450 kg hm®) and Fs, 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 hm for Treatment F3, 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 periods were 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 W1F;, W,F,,
WiFs, WoF, WioF,, WoFs, Wi, WiF,, WaF; 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 (F) could well be described with a binary quadratic polynomial, expressed
as: Y=-9 197+10.04 W-7.713F-0.000 6 W*+0.010 4 F>+0.000 9 WF, from which extremes were
worked out, indicating that the optimal irrigation quota and nitrogen application rate is 8 736 kg
hm? and 390 kg hm™, respectively, that may bring the yield up to as high as 34 393 kg hm™
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[ 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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