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FKRN 8.5% T TRBUEE R 1. 44 g/em’,
1.2 FEFFFAE &R EIEIT

T2 50 FRE 22 A B 6 2 AR (1 mm) R RS FF
(50 mm)2 A7KF B ARFEFF o 1 mm G 85 o R
FFRE AL AL B2 % B A 257 1 05 i, UK WO 38
A AT oA H T B 1. 33% (19 R 2% R B RS AT
WA LLAE N 25/1) F1 4% (1) 2 8 AR A 1 TR T o
FEFF TR 30% , LAl 7 U 5 AT IR A 35 )5
Be N B BRI N T3 RS L 78 35°CHE R T B
F6d %M.

I 4 A0, 5 0 O RS A 3 (CK) L
FEEE IR (T1) R85 72 A6 Bk (T2) RS #F 8y
WAL BER H (T3) , SABERZ 3 K, R
X HES], /NX ALK 20 m* (4 m x5 m) 3K 55 X
FEL A 2 m S AR R AR Ok Pty o ik Ae /N 22 b
N/ME 22 5 #E Pl 187. 4 kg/hm® ATHE K 25 em 43
BIF 2011 4 10 A 19 H #2012 4 10 f 15 H Ff
F, T 201246 J15 AR 2013 46 7 3 Bk, 4
A H WIF4 236 d, FEAT IS RO 4 500 kg/hm®,
B R 45 i A 1t Ry 2 500 kg/hm” ; 35 JIE iti i 2 JR K hy
(N o5 46% ) 225 kg/hm® B R %% Ay (P, 0,
JR RSP H48% ) 112.5 kg/hm® o FEAE 55 U4 RS FF
FE G TR AT AT e B — IRHEBIA 0 ~ 15 em $F 2 +
BN AEFBAARBIE,

1.3 WEmMBSFAZ*
1.3.1 HIEEHKR

D7 B (B A T A Kk, X0 )R] AR 15 d
R A BN BC A TR — ok, W E R R 1 m,
)20 ~40 cm, B FF 10 cm M 5E —¥K ,40 ~ 100 cm £
JZEERE 20 em W E — K, LRI T AR R #EROET
FNSC AR S I T Ry 2 m,

1.3.2 fEWFEKE

ZoNFEFEK R R KPR R, A

E,=AW+P+I+K-R (1)
KX E,—— M BAEKE , mm
P—HEFH WK &, mm
I—A4 F WM&, mm
AW—HAAB W R BURE O ~ 100 em + 2 i 7K
AR L, mm
K——H B N R /K i 4R 45 i, mm
R——H} B P4 b 242 3 i, mm

i TR 00 7R A /N A P IR R T A
AN, HAR I /N X 3430 R KR 5 m DU, AT
2 WA R R K AN o
1.3.3  1EWK 5 FI R

VEW WK I 2 /N DX 35077 o, RIS 2 /N2 7

FAE B AR K 5 1530 7K 43 ) 280 % e KR 2%
2,
W,, =G,/E, (2)
P, =G,/P (3)
X W, —— KRR  kg/m’
P, ——F& KRR kg/m’
G, ——&/NE T kg/hm’
SE TR B VG AC AR PR 2 U T v 4
HE,
1.4 HiEE
TR F SPSS15. 0 X #5869k 17 2 K K 2243
Bt , K JH Duncan 37 &2 M 25 1 47 B F A 56 (P <
0.05) ,Excel 2003 & .

2 HZREGM]

2.1 11EKS(0~100 cm) PR =TT
2.1.1 8K E AR A AR L FR AR

YE T - 587K 43 19 R R B0 B AN [] £ )23 v
(AR ZR o0, AR AR I R K 3 38 e A SR ROK
FLrp A K A3 08 WS RN #E 5 AR R 401 A B D) R
AU AR P 2 AE AN R KR (T AR L
JE) B AR L (55 1.2 W AR FE 43 i 791,
180 mm ) , 1 7 &/ 22 AR SR AR R 3K 4 & it
BEMEOL T & /NE TENFERZ 0 ~80 cm £ )2
(7K 53, X2 - HEK A BB o RO SO A
AT AN [] 75 b BEAS R 38 FHXF O ~ 100 em + 2 4 3
K B K G343 A B R o

B 1 AT DUA L 2 AERS AT AL JLA B, 4
AN E N BTN B M R EIOK B RV IR A
b, 7543 BE RN BRI B R, AR TR AE I B, X 5
KN WA R R S BIE 5 DX I K 45 A G
TE 2011—2012 4E & /NEE T WM, &/NE 5 BE,
T2 T3 Ab ¥ 0 ~ 100 em + HEI K & @K T CK,
T1,3X Al Be & B T & AL RS it 42 iF T 85 FF 19 43 i, 53
f et BRI RE R 2 K Ay SRR BB
A4S AL B 0 ~ 100 em + I K G B M 4
S, 3% T BE 5 % A IBORE FI XS 25 /N IR AT T A
WA G BT WILUE B A KRk BV 25 1
HFEKTEZ ., TEJFAE, T1 b7 0 ~ 100 cm £ 3
oK m, T2 e fil, — & m2EF B E, HIERE AT
B T2 Ab 38 A& /NG A I, 75 IV T FE 1 7K 43 35
%, WAMH TRKERZ, TIEEOKEN I, T2
AEFE O ~ 100 em + I K 5 w400l 8¢ CK Al Tl
AbFHEI I 4. 95% Fil 4.24% (P <0.05) ,T2 5 T3 kb
P 2SS AR WU E AR HEEYAEKE
HIRER F4Em 0 ~ 100 em HIE K&, HKE N
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1 mmA 50 mm EILFEFFAERE O ~ 100 cm 3K
i ERCREEAR — 5, 2012—2013 4R NE AT

fIE5 2011—2012 4F A= K ZR JEAS — 350, B B T2 4b B
0 ~100 em IR 5843 5% CK AT T1 4255 1. 82% Fi

[, 25 A0 BRAE AR A2 740 0 ~ 100 em 3K AR fR s

350

2011-2012

COCK EEEEaE Tl . T2

1.75% (P <0.05) , T2 5 T3 (b PiE R A B2

=200

T --X-- BkE

— —
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(= o

g
4 B HFE K E/mm

40

TEHEH

2012-2013

1 2011—2013 4F % A FRA/NE N [F AR 0 ~ 100 em 4 J= - eIk A8 £k ) 25

Fig. 1 Soil water storage of 0 ~ 100 c¢m at different growth stage of winter wheat under different treatments in 2011—2013

2 AR EE R R ] AL S BERIIFAE ], T1 A0 O ~
100 em 3K 3 s 4R 19 1, & 4038 0 ~ 100 em
K R TG W PR 25 R BT, T2 A T3 4b B
0 ~100 em -3 /K & W2 & T CK Al T1, UL
PR FF A FH 5 it 42 5 - K B A sk R 2 AR R 7
VEW ARG 1, v VR P A K 09 5 i B R
Bt . X T RB A T REFF AL S A R R
EFSFFRE B & PR A &, 48 v AR5 K
3P SR R 0 ~ 100 em 3K R,
2.1.2  HIEEKEN A AR AL R AE

AW, & /N2 A B A K RN, 9 5 1
TR A 710 1) A7 RE B B AL T A B K B £, (R4
2210 A T AL B ) - B K R i (& 1) B
ST AN [ Ak B A T A 48 5 K A fb R A AR — 3
(E2),

2011—2012 4E 2 /N U 0 ~ 100 em 1425

TR %
12 14 16 18 20 22
0 : : : : .
10+
20} —%— CK
30} ——TI
E 40+ ——T2
m —8— T3
K 50
i
60
1
70|
80\
90}

(2)

TK B TR BE A BG In 2SE R S T A (18] 2a) o 4E
TFAHT R ,0 ~20 em 4 257 35 + 88 & KRR BN
T2 F1 T3 kb B # CK 43 5] #2585 3.36% Fl 2. 94%
(P<0.05),% T1 43 325 2.39% #1 1.94% (P <
0.05), 30 ~40 cm + 24 b B + 38 5 KRB W H
B, Hov T2 R T3 kb B 4= 38 8 K R4 EE T 2
5.39% fi14.59% (P <0.05), 5 CK kb3 2% %R i
Fo 60 ~100 cm 42 135 KR KB T2 fb FR L
CK #7 6.39% (P <0.05) , Tl f1 T3 4h ¥ 5 CK 2
SR 2012—2013 4E&/NE BE] 0 ~ 100 cm
2 B K B TR I 3G = e T ) R
(I 2b) . Geit i ,0 ~40 em 4 JZ 4% 40 B 4 4
FKEERARE XS BFENEREA
Ko 30 ~40 em 4540 HE 4 HE 5 K R AR AL B RN 7
AL, Ho T2 T3 Ab PR 43 E K R CK 4l i
2.37% F1 3.35% (P < 0.05), #% T1 4> %] 4% &

I K%
14 16 18 20 22 24

0 T T T T 1
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Fig.2  Soil moisture distribution in 0 ~ 100 e¢m soil profile under different treatments in winter wheat maturity stage of 2011—2013

(a) 2011—2012 4FA: K 7

(b) 2012—2013 4FA: K 7
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1.43% #1 2.40% (P <0.05) ,
2.2 BINEFEKISEDHT
2.2.1  FZHAFEAKIK I3 K U5 B H B AE /K B 43 L

B 1 AT, 7 2L AR 0 CK AL 34 (] #E 7K
1 1 I At A 3 L K AR OK B B
KR E A3 b B T A AL B WAL AT A T
I FE A it 5 A T8 s 3 FH e it o B AR SRR AR A /N 22
A E NI EFE K B K ORI R K FE A R AEAE
XA BB PR O AR AN SR I Z R B D 2Rk
B0, R AT AR 5 BELAS T K A3 1) R AR LY R,
WD T K W TR RO AE L L 2 AF IR T2
FT3 b B SRR K B4 B AL T1 AR FRBEAR 1. 73% |

1.05% (P <0.05) F1 1.07% .1.54% (P <0.05) , H.
T2 F1 T3 4k PP K 45 R K i b B K B 1 A 20 T
BE AT T, BB ACRS ATl A 138 )5 BOR AR
FFAE 2 3% PR A /N 22 RORE /K B, i 1k 4 /N 22 X K
MR R . T2 5 T3 4B B FEKEZ 7 AL
L UL WIS AT B B A 2 5 G AL AT i P9 4 4 i 0
ZNEBRK B EAE AR, EEE2 fﬁiﬁ%\
e, IR IE RE R G FE K R LU,
2012—2013 4F 4% AL L (T1 [%%%)i%%iﬁkﬁ*%gﬁ
B, 0 R TR A AR T I PN A A K B T L
FEA/NE B FEIK i SRAE 2 A% 1K 23 A8 3 v p I A7
o

F1 FEVEILZ/NEZEFEKERFE KRR G KM

Tab.1 Effects of different treatments on the ratios of different water resource of water consumption

N i SRR WK HEKE/ZBFOKE BoKE BoKE/ZRFEKE S RIEROK RIEROKIEAER/
il
/mm /mm /% /mm /% HAEHE/mm BAEKE/ %
CK 378.2° 180 47.5° 192.3 50. 8* 6.4°¢ 1.7°
Tl 392.4* 180 45.9¢ 192.3 49.1° 19. 8° 5.0°
2011—2012
iy 385. 6" 180 46.7" 192.3 49. 9" 13.3° 3.4°
T3 388.2% 180 46. 5" 192.3 49. 6 15.1% 3.9
CK 334. 4¢ 120 35.8° 223.7 66. 8" -8.9 -2.7
Tl 343.9° 120 34.8° 223.7 64.9° 2.9 0.3
2012—2013
™ 340. 3° 120 35.2° 223.7 65.7" -3.4 -0.9
T3 338.7° 120 35.4° 223.7 65.9" -3.9 -1.3
AN RNG T8 o A PR A 25 5 3% (P <0.05) , T IRl
2.2.2  Z/NEWBARK AL FEKEE R BURFE K 58 B PATIAREK B A e, X AT RE R TAAT KT

B4k AN B BORE K B RE KB R BORIAE K
SREEMNZR 2 P, B3R 2 AT, 2 AR, AT 2=

W B Dy i i 1 3t 3R J2= A e R, RO
S B T 2

R2 ARELEXZNEMERFEKE FEKEREMFEKEENZME

Tab.2 Effects of different treatments on water consumption rate, water consumption

percentage and water consumption per day

Bl 2 4R AHT BT W BT T A6 3
Ay b B kg, Cp Cy Eq, Cp Cy Eq, Cp Cy Eq, Cp Cy
/mm /%  /(mm-d~') /mm /% /(mm-d”') /mm /% /(mm-d”') /mm /% /(mm-d™")
CK 33.6" 8.9° 0. 46" 165.5% 43.8° 1.7* 44.9> 12.2° 2.8° 134. 1> 35.1% 3.0°
Tl 355" 8.9" 0.48" 170. 6* 43.0% 1.7° 43.3" 10.8" 2.6" 143.1* 37.3" 3.3%
2011—2012
T2 43.7° 12.0° 0.63* 162.7% 42.4" 1.6° 47.9* 12.1° 2.9° 131.3" 33.4°" 2.9°
T3 47.6% 12.4° 0. 66* 166. 5% 42.7% 1.7° 43.7" 11.2° 2.7° 131.3> 34.0" 3.0°
CK 31.7" 9.5% 0. 42" 128.9* 38.5° 1.3° 70.7% 21.1% 3.7% 102.8> 32.0° 2.6°
Tl 32.9" 9.5° 0.43" 130.1* 37.5° 1.4° 68.6" 19.8" 3.6" 111.6* 32.2° 2.7°
2012—2013
T  40.9* 11.9* 0.52° 128.5" 37.4° 1.4° 78.8* 23.0° 4.1° 92.1¢ 26.8" 2.2b
T3  39.5* 11.6° 0.54° 128.4% 37.8° 1.4° 73.5% 21.6% 3.9 96. 4> 28.6" 2.3

1 E . #87K it (Actual crop evapotranspiration) ;C, #E7K % R #{ ( Water consumption percentage) ; C,, #£7K 5% & ( Water consumption per day) ,

2011—2012 A < &=, # Ff 2 A Hi 0T, T2 0 T3 4k
HEB BORE K i FR AR A RRORIRE /K 5k 3 e 3 T
TL AL BE 3 0] RE 55 20 P05 AT 0 fifp 1 A BBk, 70 M i
TR K B Z AR L LR ER WL T A

B BeRe K e, S P E R B, KR
JFAEH T2 4038 B BEFE K 2 i, 20 9 42 CKOA T1
QLB 6. 68% Fil 10.62% (P <0.05) . JF 46 5 B

1, T2 70 T3 b BE B BeAE K B FE KA FR B AR K 5
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JEH B EART T1 AL B, 3R W] Z AL R AT 38 H At 4 R
ST FF A it T B 2 PR AR A /N A K I K 43
HAE. T AT e e 2 AL RS AR A -3 5 s 1 I
SRR RN L AL B 43 A B 3 ST AR AR I RE K R
3 B TRV ) T K B b S TR Ak E R HE T
I8 7 & /N BOREK 5 o

2012—2013 A K L& /NFFEKBE Ik T &2
TEAC I K, # R 2 A HT I de /) 5 4% A A /N7 B B
FEK i FE/K I R BORAE /K 38 2 28 AL A 5 2011 —
2012 AR TR AR — 3
2.2.3  AUNEEE RCHABH R

33 ] LLE 440 B4 /N 22 Bk B CK
BRI, T2 M T3 5 CK AP R
B TR AR R R G R 3R WY, G AT 2 A0 it B W
BEmA AR, Hoh T2 A T3 A BEA AR S 1
A K ZE 4y Bl 4 CK 14 19. 26% Fi1 18.16% (P <
0.05) 45 2 ANA: K 24 B 38 im0 23. 52% F1 20. 65%
(P <0.05) , i B 2 1k 75 FF B 0 35 19 i & /N 22 19 43

BRI, 4 o B T RN A SRR R, & NE T RL
A A 25 R 3R T, A AR Ry 1S 2K 4 A A
KL 3 BC 1 75 F% 4 T e /D, E T T T D
I, CK Ab 34 51 4% T2 Fi T3 4b 31K, H 4L 3 [A]
ZES . T2 A T3 kb PEA /N FE R R AR L
A K 224y 5 CK 25 9.58% F19.07% (P <
0.05) ;7655 2 M EK 2 T3 4b 4 /N R B ™ i
T, 0l B CKOfil T1 &b 334 11.42% Fi
10.23% (P <0.05) . iX A] G2 1 T 2 fb 7 1 7 52
o IR KRR T i R B, Bl T R A R R A
PR EE A8 45 4 38 ob A W K 1 0, S
5, DT IR 3 5 SR 4 RN A AL T Y 43
fif  RAIE T 4 /N2 AR A 3 B v BT A SR A i AR i
VEPIRF L= BB . 2 A K 2 CK b ¥ b -
P ¥y Ry Ik, 5 H At b B 2 S B . RIS AF
B R IR FH RS AT B 55 1 i Re A AR L B
i, A ERORE MR % CK 5 T3 4 33k 45 5k
o, SH A AL HE 2 R B

®3 FRALEBEMNENEFEREHHE RN

Tab.3 Effects of different straw utilization treatments on yield and its components of wheat

. o TR BALA TR AR S T hi L b A IVEIN
1.
/(CHRE-FE) /(Hem™?) B/ g /(kg-hm™?) (kg-hm ) ek
CK 37.9" 815" 48.47° 8 276" 18 855" 0.439°
Tl 38.9" 821" 47.74% 8 563" 21 143° 0. 405"
2011—2012
T2 40.9° 972 46. 24" 9 068" 22 174° 0. 409"
T3 39.7¢ 963 46. 68" 9026* 20 704° 0.436°
CK 37.3° 799" 49. 06" 7 425" 16 638" 0. 446"
Tl 38. 8 893 48,98 7 505" 17 408 0.421"°
2012—2013
T2 40. 8° 987° 47.75" 7 652 17 731° 0.431"
T3 39.6° 964° 48.30" 8 273" 18 312° 0.453°

T« FHORL B PR T FR A ORI TR O N A ) R SRR I A DG R B4 92 0..30,0. 76, - 0. 89 F1 0. 88,

FHOGME 43 B 45 SR 2R W1, FF R ™ o R RO B
FASGME TR, HH 6 ZR BU5 0. 76, Ui B $2 o5 A 25 Bl 4L
SR E RS . AT RS AT A T i g
REH TN A /INFE A R R R R - A i 0 T R A
ANFERFRL A S AR I TP B O A AR AR A 5 K
2.2.4 IR FI AR PR KR &50%

PR KO [ W 2 A0 B /KR i A — 00 R B 4
B, 10 Py U fil S W 552 b A v 6 KA A 7 T
ANTFI A P 3% 252 2 AR, & /NFE W R P AR 3 T
Ro BIEE3 AP, T2 FIT3 AREE W, 655 1 MK
Ay %E CK 4275 8. 17% F19.05% (P <0.05) %5 Tl
PEF59.95% M1 10.84% (P <0.05) . 1645 2 K
7=, T3 Qb2 /N W d5cid, o3 5 8¢ CKOA T1 4b B
FLES 12.08% Fi1 14.04% (P <0.05) . py UL al 1, i
b S LU MRS O RS FF A - 398 25 7 26 5 i o RE A K

w

- OCK BTl @T2 @T3 bl

s
T

w
T

—
T

7};51\&&%7@% ME/(kgm™)

2011*5012 2012j£013 2011*“2‘012 2012:;013
Wug Py
K3 BEE2 FAFEEIED W5 Py

Fig.3 Water use efficiency and precipitation use efficiency

of different straw utilization treatments

P& /NAE Wy, M B IR SBOR SN o A B A
] AE e AR AT AR 4R i LR K RE T b 1 K
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PR ETTAR T W,

Hi P or A 45 R AT R0, T2 F T3 Ab 3] P, 15 26
1 AR ZR CK 4545 8.08% 1 8.75% (P <
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ARIP S FEATIE AR H K 3 5 & /N2 AR KRR 952 1) 121

0.05) ;7655 2 MER T CK 70 Hl 4R & 5. 96%
15.01% (P <0.05) o pbobh, Geitor b 45 R Ak B
W W 1P AR5 1T AN ERFIC R E RS AR
2R T2 B, UL IR B A AL RS AT i8I
XHEEAEY W M P BAT— %€ AR Bk . il 45
R, F AL TN BT AT O B R i AE 3R e A N &
Wy M1 P J7 T HAT — 58 e 2E R
3 itig

TE T 54 X, 7R W3 7™ 1 2RO T A 0 1)
[ A0 A A G ol T 1 E R K R RO B
it X AR 3 (8 R W O, O R AR S SR AR
W R R R R AR ERE
K—2& /N W RAR R Z b B AT I8 A A T 42
o K ) DRI RE 7 AR A TH 28 O, 32 i Rk
FIF 21 b PR FE I FH RS i LA 48 780 1 1 K A
SO REFFORE AL AL S it A - A A AR
o R HERR K RE T, AR T LA SBOK R AE B
HEFURRE 17 o XA TR F R 0 1 B A 18 ot 4 591
SETET ARG AR T R AT T2 0%, DLt
TREEYAERTET . AR K058 %0 & LR FF

it At SRR A P 0 ~ 100 em = Y £ HEI K
B RRAR A /N2 R B ILEFR K &, 32 A /D ARFRL ™
BB OK Ay R AR, X 5 T Y B g A R —
o
4 £

-l
o3

(1) T2 Ab 3 S B 0 ~ 100 em 4 41 K H 5
LA CK RN T &b FE 3 4. 95% 1 4. 24% (P <
0.05),T2 5 T3 4b3# i) + K2 548 E.
AT AT A b AE MR A K5 I BE W 4 0 ~
100 em + 21y 3K, B K E/NF 50 mm (944
FEAEFF k3 0 ~ 100 em +HE /K BERUR A — 5,

(2) FFF 7 36 SRS FF B0 6 18 H 3 it 5 A A5 R0 %
IR/ EH N SRR . LR AR 485
BOR AACTEAF B R B 2 BRI & /N 22 BBk &, AR
FRCR FEARBAE LN EERKEW, X6 0 45
A INFZ R K A3 W R AR

(3) MO AL FEFF 2L 2 430 B 5 Be i 35 42
B /INE WRFRL P B, S8R R A A T it Y
T 0 I AR FF 340 H A8 it B S 35 $ i A /N2 ) W
AP ARXS 3 W, HA — 5 IR AU .

2 £ x W
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Effects of Different Pretreated Straw on Soil Water Content and
Water Consumption Characteristics of Winter Wheat

Yu Kun' Feng Hao'® Li Zhengpeng' Wang Zengli’
(1. Chinese National Academy of Water-saving agriculture in arid region, Northwest A&F University, Yangling, Shannxi 712100, China
2. Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shannxi 712100, China
3. Wuwet Integrated Service Centre on Water Conservancy Technologies of China, Wuwet 733099, China)

Abstract; Two-year (2011—2013) field experiment was carried out to investigate the effects of straw
pretreatment ( comminuted or ammoniated) on soil moisture dynamics (0 ~ 100 em depth) in the whole
growth period of winter wheat, crop water consumption, water use efficiency ( W,,) and precipitation use
efficiency (P,,). The results showed that the changes in soil water storage (0 ~ 100 cm depth) under all
experimental treatments were similar in the whole winter wheat growing period in 2 -consecutive-year. The
ammoniated straw application increased soil water storage (0 ~ 100 cm depth) by 4.95% and 1.82% at
the maturity stage significantly in two years respectively more than conventional straw mulching, and by
4.24% and 1.75% more than unammoniated straw application. In terms of crop water consumption,
conventional straw mulching, compared with conventional straw incorporation, effectively reduced the
total water consumption in the growing periods of winter wheat. In addition, the comminuted-ammoniated
straw application, compared with unammoniated straw application, also observably reduced the total water
consumption at the late growth stage of winter wheat, which promoted the use of irrigation and
precipitation by winter wheat. Pretreatment ( comminuted-ammoniated) straw application, compared with
conventional straw mulching, significantly increased the grain yield of winter wheat by 9.07% and
11.42% in 2 years respectively, which improved winter wheat W, and P, significantly as well.

Key words: Comminuted Ammoniated Straw Soil water storage ~Winter wheat Water consumption

characteristics
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Application of 0 — 1 Programming Model on Optimization of
Crop Deficit Irrigation Schedule

Mao Xiaomin' Shang Songhao’
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China
2. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract; A 0 —1 programming model was proposed to optimize the deficit irrigation schedule. Tt is based
on the concept of field water balance and the crop water production function, and introduces a 0 — 1
variable to describe the irrigation decision in possible irrigation periods. Microsoft Excel solver is applied
for finding the solution. This model was applied in the irrigation schedule optimization of winter wheat in
Xiaohe irrigation district in Shanxi Province. The result compares well with a previous developed
simulation based optimization model, while the present model is much simpler in the solving procedure.
Results demonstrate that the key period for winter wheat irrigation is the later jointing stage in early May.
If the initial soil water content is low, the suitable irrigation time should be earlier in order to achieve
higher crop yield. The evapotranspiration and relative crop yield increase with the irrigation volume,
while the marginal yield decreases with the irrigation volume.

Key words: Deficit irrigation 0 — 1 programming Farmland water balance  Crop water production

function



