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1S Ak

1.1 B XHER

TR T 2014 4F 3— 10 H 7T 75 78 JiE 21 rp 350 s T U DX 35 D5 B e A A el 2 IX AT . iz XA T
R A0 2 TAT AL ) B SR 24 A TR AN IR = K XA A VI X 3k, b 35 48, 8 i 28 g K i P 2 UM
X, #4K 2 104.6 m, AR VTR BRI Z R, BAFE B ER". FHSET.7 C, 2%
FY &9 160 mm /e A7, 25 K & 2 020 mm, 4 H HEIS (B34 3 000 h BA Fo 358 H - 5o vb i+, pHAE N 7.9,
R B A 1.6 g/em’, H 8] 5 KK R 8D N 23.1%, BHZ N (0~20 cm) F HLY T 84 1.428% , Bl il 2 5
H59.2 mg/kg, AL R 17.1 mg/kg, HATHIE 197.4 mg/kg. [HNF, iZH X 1E AT b4 30°0~40°, A&t S pig
A b s HUR KR 25~30 m.
1.2 Rt

PR SR 9 R (Merlot) , T~ 2009 4F 5 A8, FFIBAT IA), 47 FE 2.5 m, #REE 1.0 m, /DMX AR 15.0 m X 4.0 m.
A SR O P AR VR A AT AT BERR 7.5 m B STK VR SR, e bR 3 TE Rk 42, I AT R m AN 1.6 me S5 Y
HEDI AR B ERR , LA S0 A AR 1Y 2/3 LA AR B I ARHAE H SRR 0 AR B . 58RI S AN AR E 1
B ZEHACS H 8—18 HD HhE IS H 19 H—6 A 11 HD FAEHI(6 A 12—20 HD R K6 H 21 H—8 H
25 FDEMSAIHE A26 H—9 H 22 H).

K DR 2R 58 A BEA LRSS EZK 7 SO R 5 T E , BN A2 B IR 3 Bk 236 B o FIRE R ( 336K R BR Ay
HH [E] 458 7K 2R 1) 70%~75% ) « H BE U 75 HEWRE (1438 /K R PR g HH TB) 47 7K 22 19 60% ~65% ) « B 1 75 E R ( 33K
T PR 9 AR 7K 2 1) 50% ~55%) , E7K 1 R 4 TR RE 7K 28 19 80% ~85% , A A AV BRI 7 %) A & J5 7K 43 %t
SR KOR B MR, 78 S SERE ORI 1 1 AN /K 0B (387K TR R 9 HH TR R KR 1) 80% ~85%) , 25 124N K
SR AT BN 3 IRE L HE 36 NN IX o HEZKGE RN 270 m/hm’, BEK IRECAN R, VB 7K I TR AR 4F - 1
FrREHE . RIS /INX AT E LR 1R,

k1 RBLHH %
B B KR TR R L K2 70

e 1A 2 ) fih & 3] THEW] Fa S AN Y
MG 60%~65% 70%~75% 70%~75% 70%~75% 70%~75%
MP 70%~75% 60%~65% 70%~75% 70%~75% 70%~75%
MF 70%~75% 70%~75% 60%~65% 70%~75% 70%~75%
ME 70%~75% 70%~75% 70%~75% 60%~65% 70%~75%
MC 70%~75% 70%~75% 70%~75% 70%~75% 60%~65%
SG 50%~55% 70%~75% 70%~75% 70%~75% 70%~75%
SP 70%~75% 50%~55% 70%~75% 70%~75% 70%~75%
SF 70%~75% 70%~75% 50%~55% 70%~75% 70%~75%
SE 70%~75% 70%~75% 70%~75% 50%~55% 70%~75%
SC 70%~75% 70%~75% 70%~75% 70%~75% 50%~55%
AE 70%~75% 70%~75% 70%~75% 80%~85% 70%~75%
CK 70%~75% 70%~75% 70%~75% 70%~75% 70%~75%

TE MG 2R B 2 S L5 K AR BE, MP 27 il 2000 o 5 /K AR B, MF 2R T AE ST b B 5 /K AR B, ME 2 7R 35 SR K o 2 5 /K AL B, MC 3o o £
B P RE 5 7K AR T, SG 2 il 2 H B PEE 5 K b B, SP AR s il S Y o BE 5 K AR T, SF R T AR o B2 5 /K b B, SE 3R SR SR K B 1 5 7K ek
B, SCHR A (I B L5 /K AL B, AE ORI R R F2 /K AR B, CK 3R % 2F 1 W1 IEH R AR B

TG K H HAKREWE , KR 7K o R HERE /K O =X, VE 7K B TR AR A H 38 5 /K e, HE K IR PR . AR
T A 1 75 7K KA B ) ) BB K B TR RE SR 2 SR, R AR /N X 22 2 — A4l 1), B o 4
H1Z /N X R HE K &, FR IR FKRAL T HERX AL AL , RGE T AR 7708 0.1 MPa, jii 885 3 881 467 17 4 15, 7E A3
R 2 1) AR A 1A R
1.3 WM FRFIMNR 77 7%

KRG TR SR R A K2 . BUREIR SR 100 em, B 20 em 6 BE AT KA E o W I
[ R REAN A2 B BT 4R -5 45 B S0 58 1 I, 25 UCHE K| JG DA B RS S il o FH AR EDORE , B8 A 2%, iy e 5
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KrE, 105 CH M 2R (28 ), AR5 IE TS KR,
KK &P HE T ST A AR R, TR A RO
ET, _=10) rH(W, =W )+M+P+K-D , (D
i=1

X BT, ABRTH & B BAFEK & (mm) i N L 2T 5 on ALZ 830G v A5 |2 RIETHRBR & (g/emD
H NSRRI E (em) s W, W, 73085 i 2 IR AEZ A B M BUG R I B &K (%) s M P 5r AN
ZAEE BB BN K SR R Y B (mm) s K i A4E B B B IR 7K 5 B (mm) 5 45056 X b R 7K 3R KT
10 m, # K=0; D A Bt HEZK & (mm) , 56 X 8 T F X, i D=0.

k€t E 3 N ek P T Py e X it B 2 ] IR L e SR VAN P S 2 o S 55 N T el (DN TPV 1= 923 7
A EZKTIT HEZK 5 Il , 2835 4 o3 2 (8 A R R R AR R 28 K & .

TE PR PG 81 267 1RO , o) 4% Ak B AT SR & AR ARE () SR, TR 20 0.01 g I FB T FEEAT AR &
B3 AN E G HPIE , B Z A B S b= &, H e 5O bR dE = & (kg/hm®) o
14 BB G

IS K H SPSS 17.0 F A3t AT 2 HE L (LSD), Origin 8.0 il /E K% .

2 HBREDH

2.1 2EBHATEHEIRKSHETWL

MBI 1~ B S 0TLLE H, AR AL HE 858 5 7K 2R B I B] AR A i A — 2 . 7EH 2, MG M SG b #E 0~
20 cm 2 /K RAR T Ho A kb B, 1 BE & 1 2 R FE 1 3G 0 3% T 3 0, 60~80 em - 2 F KR T — 2L,
80~100 cm 2K /30 v T HoAl AL FE . MG AL FE 0~60 em 25 K E AT 13.0%~ 14.4%2 1], 100 cm +
JZ K FIR BB KB, 9 33.51% 5 SG AL 358 75 /K 2R B A - 33830 ThI DI 186, 2 /K 28 A H 0 1 sk 34, (L2
5 LAFR JZ 0~20 em 3535 T 1 T35 7K R AR, N 11.52%, 2 100 em 385 T A4b , B /K I8 B i KE
N32.15%; fEH &, MP.SP AL #E 0~20 cm + 2 & /KR AL T H AL AL EE , 1y fr & AL 2 60~80 cm 1 )2 &K
AR HFNNE B LT — 5. MP A2 0~60 cm + 2 F/KFEA T 13.52%~15.60% 2 [i] , 100 cm -3 5 [

b 7K 2RI B B KAA » 9 31.82% 5 SP ALFE 4338 & /K e i A 38 5 T 1B 38 , /K 3 h Bl 1 i 44 (0 2

5L 0~20 em + 2 & K R HBAK, N 13.60% , 2= 100 cm 358 341 T 4b , & /K ik 3 5 KAH , N 31.93%; £ TP AE
1, MF 1 SF 4 2 1) 388 5 7K 20 5 o Ath AR 338 A0 5 — B3, S8 4 2 8 BE i 389 I i 42 K, {H &b 3 MF 11 SF
(1) A2 AL FE 55 /N o Z I 3 MF AT SP AR EE 0~20 em + )2 & 7K R AR, 4399 8 8.36%F1 7.53% , 42 100 cm 135
T A, 5 7K 2R IE B 5 RAE, 43990 32.18% 1 29.45% 5 75 2% S K3, ME F1 SE A3 B 3R I H S A2 (bt
1M AE b BRBE A T Z IR BE RGN, L E oK S BN, B3 = T H A AL EE . ME 1 SE AR 0~20 cm
+ 2K EHRAL, 2 5N 9.96% 1 9.14% , 2 100 cm = 38 35 1 AL , 5 7K 3835 3 B KAl , 79 51 4 28.03% Al
26.35%; A5 (I, MC A SC AL PR (1) - 45 5 /K A0 T HoAth AL 3, (H B 25 1 J2 TR B2 A 38, JH A s e >Rk
N, R TR E . MCALEE 0~60 cm )2 F /K ZA T 11.40%~14.45% 2 8] , 7£ 100 em )72 5 7K 2258 2]
KAH , H24.67%. SCALIR 15855 7K Za il 25 L 458351 T PR3 1 L &5 /K et h B e %, (H2 415 BL 0~20 em -
=B KA, N 10.94%, 2 100 om H3EHITH AL , & /K Z0k B i K AH , N 24.27%.
22 EEEHRKAETK

TR 261 2 B 28 0 A 0 R I 4 AR B WK B B R B BT — R — BT —H R AR s
(E16) . W2 B IRAR AR/ , Ry () 5, FE/K B ARAK, 1N 1.45~3.65 mm, % Kb 2 [ FE /K &8 2 7 A K
e = HRR S (6] 00 22 d, B BORT RS $h H  ASRIE T T, FE K B, 09 29.56~51.26 mm, MP.SP Ab#
(RIFETK 5 3 0 B CKAIK 19.7%38.4% s FFACSHRF SIS [ 550, AN 9 d, 0T BRI 61 4 1E N AR B AR G, & AL 3
FE/AK R & 4 T B A, N 14.32~21.56 mm, MF.SF ZbBE [ FE /K 520 5l CKAK 21.4%30.7% ; 3K
R R A B A K B TG, SR T 22 B vy, RRERIN (] 5K, K 61 d, RE/K SR BEY , S i {H A £ 249.56 mm, ME.
SE Ab BRI FE /K B CK ZE JEIT 4518 K, 3 51 Eb CK A% 29.6%42.1% , AE AbFE (FFE /K B fe s » 358 CK 1 17.8% 5
5 (0 A AR 16 48 9 AR KA I AR B AR K AR 7, SRR B SR KA A B AAIR , 25 A FEFE K =4
B % 60.14~111.63 mm, MC.SC 4b 2 [ F#E 7K & 73 7 5 CK A% 25.8%+44.9%
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24t - ME4hH 241 —o SE4RFE
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22 - AEALER 2 —— ABZET
-%- CK = CK

IS A o

N
=3
T

IS K

16} 16}
14} 14}
12} 12}
10} 10f
St gEm | mER TEE RuEam | HOMR Sp e mEW FEg  REwR %é;ﬁm
0511 0519 0531 0609 0621 0724 0820 0904 0922 0511 0519 0531 0609 0621 0724 0820 0904 0922
H #
B2 A% FHA20~40 cm A6 L3EAHRET L
30, —=MGHEE 30r
o MP4LFR
28+ —a MF4HER 28+
-~ ME4LFE
P —o~ MCAbEE 26
—o— AE4bFR
§ 24t -#- CK £ 24 /
B 00| M 22t s
% % B
< 20} 4 20) =1
Ly &
H 18t H 18t
16+ 16F
14} 141
HEH mEM eS| RERE | Besnm HEM ey pram|  xEmoow | seass
12 1 1 1 I L I L v Il 12 L I L n L L L L 1
0511 0519 0531 0609 0621 0724 0820 0904 0922 0511 0519 0531 0609 0621 0724 0820 0904 0922
A # H#
B3 A% F A 40~60 cm 1 B4 L3E AR ET L
4. —=-MGAREL LT - SGAEE
—o MP4bE —SPLLFR
s2r —a MF4b3 32t -+ SFbE
% -o- MELTR i —o-SEAbER
i - MCLtE " - SCALHE
2| - AE4bEE 2l o —— ABAbF
§ - CK =\\°
B 26t 5 26|
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% 2| ol
20t H 20f
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38 - MGAbEL B
—o— MP4EFE
36+ —a— MF 4bFE 36+
-0~ MEgCEE
34 —o MCAbTE 341
—— AE#bFE
§ 32 # CK § 32+
5 B
A‘é 30+ Ar{‘ 301
4 4
281 28t
i =
'H 26 -H 261
24t 24|
22F 22+
ez ] MEH Pres] FxZRRE | EER5H =2 v HEH it FxZRRE | HEARE
=5 05‘11 05‘19 05‘31 06‘09 06‘21 072‘4 08‘20 09‘04 092‘2 ® 0511 05‘19 05‘31 06‘09 06‘21 07%4 08‘20 09‘04 092‘2
H A #
B5 44 %A -80~100cm £ & &) LEAHKET L
300 - 300
MG#LH SGALH
om| SIMP bR aa? da 270} E=ISPARIE a 52
COMF4LE 17l T =sFabm a1
201 ERR) ME AT et i 240} EXFSEAhE
I MC b3 HH | MoSC &b F
20 AME bh3E H 208 A AR b3
g o} CICK % g 10| CICK
g =
I 150 H 1 150
2 H %
w1 ) H W 120} H
o} g % H ]
- I £
H H 3
ar H 60 H : ;
o R H H &
o : § w0t | d
% ] m £q
TOFE HEN AN SRR Hesun M ey

E£EH
T ANEVNG PR R A FE AL L ] 0.05 KF REZEF .
BHe6 MERMASLRTHEKETHEER
23 FTERMENERE 2NN
R 2 T LB, B 2F P 5 7K MG A3 77 B 8 > O 15 228 kg/hm?, L CK & 1.1%, (H =38 Z /A

5 U B A R T KO 2 3 R A R 3R AT LASE N — 5 T K AR s MPOMCAE AR B 1) P2
55 CK ()77 870 0 35 M 22 S, U BH 7 $th & A AN 5 (2 B AU 1 v B9 75 LR R SR DR 3 110 = 7K Ak 3 o) TR V7 i
RO E R ;s MFLSG . SP.SF. SC AbFE ¥ 7 5 85 CK 43 i i 2 B AR 1 20.7%122.6%+33.3%-35.7%
32.5% X Ut BHLEFF A6 A B A B 75 7K DA B 2 B0 L 1l 2 1 A 1 L o € ol T 1) B R 5 7K it i — e S 1)
P87 s ME 55 SE Kb ) 7= B e 1, AN 8 586 kg/hm? F1 7 128 kg/hm?, 55 CK B&A 1 43.1%H152.7%, ME 5 SE
AEFRIP) 8 S CK I 28 7 3, UEWIAE IR SR K B4 v 8 32 5 7K 2 e ol R Y o ) R k™ o S TR P 7 2
TEE 5 BRI, 20 SRR R f B A B B B, 5 Z M BE R 3K 0 T ANE , W 238 B B FAIG

£2 KRR KT 5T EGE B # =8 45454 K9] R 2R

Ab#E BT /g FEER/(REFR ) FAPR kg 7= H/(kg -hm?) RS M2 (kg - )
MG 182.24+17.86a 20.6+2.02a 3.76+0.45a 15 228+1 355.29a 3.62+0.35a
MP 178.36+15.52a 18.4+2.03ab 3.29+0.33a 13 324.5+1 399.07a 3.24+0.36ab
MF 165.26+17.85a 17.9+1.37ab 2.95+0.29a 11 947.5+1 027.49b 2.85+0.22ab
ME 140.21£14.30b 15.1£1.33b 2.12+0.23bc 8 586+661.12¢ 2.41+0.21b
MC 180.81+14.28a 18.7+1.85ab 3.38+0.26a 13 689+1 245.70a 3.44+0.34ab
SG 160.42+17.97a 18.0£1.38ab 2.88+0.25a 11 664+968.11b 2.84+0.22ab
SP 151.23£13.76ab 16.4+1.49ab 2.48+0.22b 10 0441 205.28bc 2.50+0.23ab
SF 147.77+13.15ab 16.2+1.44ab 2.39+0.25b 9 679.5£967.95bc 2.38+0.21b
SE 121.31£12.74b 14.5£1.62b 1.76+0.15¢ 7 128+698.54¢ 2.26+0.25b
SC 170.21£14.64a 14.7£1.77b 2.51+0.19b 10 165.5+1 118.21bc 2.72+0.33ab
AE 180.75+19.34a 19.6+1.96ab 3.55+0.32a 14 377.5+1 107.07a 3.30+0.33ab
CK 190.25+16.65a 19.6+1.96a 3.72+0.31a 15 066+1 325.81a 3.56+0.32a

I AFEVNG FREORA R AL LA L5 0.05 KF B 2R N
97



24 BTERTERERETE5KIFRYENXR
2.4.1 VR X BRI R 4 7K o R FH 0% I R IR

FR 42 2 AT 75, MG AL 7K 73 F1 FH 2% e i » 88 CK 1 1.7%, MP.MF \MC . SG.SP.SC. AE b [ /K 4
FIFH R BSAR T CKL, S CK 2 AN 3, Ui B E B 27 A 4t & 0RO 10 A 1 3 24 17 7K mT 4 s K 4 1 2
., ME.SF.SE &b F (1)K 73 F) 2 R, 43 ) b CK PR T 32.3%433.1%436.5%, 15 CK 2 53 8 2 , Ui BT
RN R 7 A AEBEAR T 7K 43 R FH R0, 1 L 3¢ o R Y78 8 5 ik 7 , Wl e P9 4 ) 6 335 7 S SR 2 A 8k 47 7K
ST AT ==
2.4.2 BRI % & B BOK 734 77 R A

TEHERA R ST, o VE BRI #4322 B B BOl 52— 2 FRFE (7K 40 57 i, J0A PR 1 JE VR /K o 3
XoF TR ] 28] 7 B DT R B oK B AR B B B, DA DR R TS B A I A P BRI A - BRSO A R B K 3 5
Hh A FLAEHEAN A A I P 308 R 06 251 5% B /K B 7R 752 B I B ) B 20 ™, gk 75 B e TR 0 5 % A B
T K ) S, B M TR VP 0 26 0T 7K 23 S0 e v 1) A B 0 AR o TR T 5 4 K VR R E R R . S
B BR b A DA B 5E 3 1 Jensen A5 2L 1T Blank 528 SR 3 b7 BV 61 4 17K 2326 7= R 40, i 5 R TR 460 460 110 7K o
BURHE (RO

Jensen f5 Y . L:ﬁ ET, ' 2
’ Ym i=1 ETmi ’
B TR | L: [ . ET:

Blank #7 ; v ;Ai BT (3)
P YA ER 25 T SR i (kg/hm?) 5 Y, o IE 3 EEE AL HE R P2 5 (kg/hm®) s ET N5 Ab B 2644 T SEBR 7%
KA (mm) ; ET, N 1E 5 REBLALFE N 28 R 2818 & (mm) 5 i N BCYR 5 s n N ST AR TR ) o B 8, 4 36
HU1T 524 IR F %5 7= s oK i BBURFE 2 U R 2.

=0 Y T ET,
i (2) K15 : 1“?," = Hln T (4
TR (4,4 Z=nL X:lnﬂ K=\ 0 TQR®R,4z=1 X:ﬂ K.=A, ;%2
’ Ym ' ‘ E Tmi ' ! o ' Ym ' ! E Tmi ’ ! o ’
X — R A K
Z=2K£XL. o (5
i=1

FORXF 2 AR IOR UL, Z K R X TR I N BEAF . 5 H m AR, 7T15 8 X;-Zi(G=1,2, -+ ,m;
i=1,2,+,n), X/ 3, v R 2 T R KAE .

min6=Y(Z, - > KX, - (6)
j=1 i=1

20 =0, 237 = Y KX,) X, =0 T AR TR AL
i j= i=
LK +L,K,+--+L, K =L, ,

LK +L,K,+--+L K =L, , D

In"*n

K+L,K,+--+L K =L _,

nl nnn 2

L

Robs L, =YX, X, (k=1,2,3,,m) L= X,.Z, ,(k=1,2,3,,n).
i=1 i=1

J J
%
n 2
2K1°Li, n+l
i=1

FHIR AL R=|=—| ®
i, n+l

FEIRSLTTRRLE (7D, SRAF K, AR (8Ot R, FFALIE 2 MR o JFR 4 Z XM K 73 AR B A 2, AT 453
H LA A, WK 3.
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A3 2RI A AR 6 B 4 K R A

UAE i 25 5 EE=20 FFAEH EEN AN ] (R R
A 0.091 0.169 0.366 0.925 0.206 0.814
A 0.027 0.275 -0.298 1.570 0.377 0.786

HI2% 3 AR RS 0 67 ) 7K 73 U i oK HE IR SRR Y, L UGR TR IY] S 2 0 I i & 409, L
HH B 2 U ) R KR /N o X AR, L IR R 4 W 8 THEAT e R P N T EIE X R R 1 7 R R A
/No fE Blank B AL rb, UL 7 — AU, XA RESE i T2 A BB BUR R KO R IE Bl AR IRAS » 53 4h Blank fil
AR A T RO 7 B (S MR AR LA A RIS 7 B A S RT3 b 45 2R 7 S oK A R
FEIR A 18 A5 AR AN A5 R ] 2 B2 M0 SR T2 7 A O S RE St 7 i, X 5 S P R AR I . S
o L 25 4 ] A 5 2E B BRI, A OO IZBCE B I RO & 74— s, 1 H 2 5 m 2 DL %42
B AR, B ARINF B FEC. X778 B AR S  Blank A5 R T 32t B SR B IR B S SR
A 1M Jensen B T IR 1 IX AN A BRI , [F]T Jensen BERLAE B0 T (A ROMEAE T & A8 B HIBROK I 9fe o
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Effects of Regulated Deficit Irrigation on Wine Grape Water Consumption
Characteristics and Water Production Function

KONG Weiping', YU Shengzhi', WANG Haifeng', HUANG Tao', HOU Yun',
TANG Li', ZHANG Qi', LIU Yan', CHENG Ziyong’

(1. Water Supplies Bureau, Yumen 735200, China;
2. School of Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: To determine the wine grape water production function, the experiment was performed by using water
deficit irrigation in different growth periods of wine grape to research the effects of soil water conditions on water
consumption and yield at different growth period of wine grape, the field soil water content, water consumption,
yield and water use efficiency with drip irrigation were studied, and Merlot was used as test material. The results
showed that the effects of soil water deficit on yield were related with growth periods of wine grapes. The effect
of water deficit at the berry enlargement period was the largest on yield, and then followed by florescence period,
coloring maturity period and pumping vine period, and germination period. Comparing the Blank model with Jen-
sen model, it was concluded that Jensen model was more reasonable. Then the water sensitivity index was calcu-
lated by the Jensen model. The order was berry enlargement period> florescence period>coloring maturity peri-
od>pumping vine period > germination period, which was similar to the water consumption. Maintaining soil
moisture between 60% ~65% of field water capacity would not reduce the yield at germination period, pumping
vine period and coloring maturity period, and well watered at berry enlargement period would get high yield with
good water use efficiency.

Key words: regulated deficit irrigation; wine grape; water consumption characteristics; water production function
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