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1 KRB IE 3k P A A XX Ib AL 72 mm

sl IR 1 SrEEM SrEEE PR A Eilige AL M
VR 5~30~30 5~30~30 Fp 5~40~40 5~40~40 5~20~20 &
rhERN 5~30~50 5~30~50 1P FE 5~40~60 5~40~60 5~20~40 %ET
R 0~10~30 0~20~30 FiP 0~40~40 0~20~40 0~10~20 &

VE R 3AESARE 7 R R T R b BRI — YR S AR K B K B

1.2 HREFE S5

FH [R) 7K i 2B KB AR R B ORY ZA B iZ A R AE /K R AR KB T TR 30 T T 2 R KR E R 6
iR = K FEAS AR B B B AE P i TR R B0 A DG B KL, TEVk A ORY ZA 5 2Y rh 1) B A S 3 AT K i
SE » A BRI P I R R S Bk A A B AR S H AT 208 o HUMREIE 6 G 5 R IR W a0 3
FHPEZ) 97 km, A%  HUBRASFAE AR AT , R ot P A0 L it AR, SR FH P AR W X 0t 75 k1 (2009—2010 4F) %f
ORYZA H:2Y F) BE AR S B AT Y0 258 , SR Jia SR F K IR HE W 060 3t 7K R = B ORI A 28 o (1) A K 2R S 4
i — 0 Z 5 G

T /KRB B FD H A R, AT 3 BOUK R GV e R BO A — 2 257 . R A K IR0 o
IKFEAG S B2 X ORY ZA B Wy iz #H ¢ S 40 (W BE R & % S50 DVRJ.DVRI.DVRPDVRR) # AT %
5E o R I PRE LR B0 b 22 A /K R E MR R 56 %2 k), % ORY ZA BB v (R SE A AR W 2 80 (F-W 3 7 e R B FLY
FSTFSO, JEM 3K Z& DRLV %) AT #1255 5K FH 2010 F1 2011 45K 2 BE MR R 96 3638 H < 5 %R I 7= 8 %
b SRR ) S E O — 2 2 e ISR .

IKFEF= B IMME S HAME WAR 2. B3R 2 AT AT RE & HE MR =X, /K ARG = B RME /N T S IUAE ; 1hi i
T E RS X, A 5o AN [R)REBE RS 20, 3008 S P B BME ORFF AL , TS0 E = B B — %
Fto EEE 3 P EREAE QKR AR P E AR ) T PR St /N E D 0 mm, B FEAS 253 KR 72 AR 2K 43 oy
TBILG,AN 43 BE i 109G FH B T i R A 390 1] A< 5 DR 3R 11 5 T 36 Rl /K R A R 2 B R R B K 2 i dB . ORY ZA 7%
B BRARALL 7K 2 o 38 0 K AR K IRz e, T TS VAU [F) 7K 2 R BE X KRB AR R R o 22 5 T ADG FE 39 1) £
TR AT, I 1 SO R A K= A K A B B A, DR AN [ S W B 5 A SO W A 84k T 38 U 3 1
AN [ A X FH AT 46 7K 2 1R 22 5, LIS R R 1) 8 9 252>, KRB 2B KB RO 72 Hh 52 AN R AR B /K 43 i
BRI S A R WA X A A 22 7 28 BRI, BB BT (100 A 1, A58 vh 1 S 3ODUE A B HL B HOUORS
AT

K2 KA F R M R BME A

s 2010 4F 2011 4F
) SEAE/(kg-hm?)  AEE/ (kg- hm™®) FHXTIRZE % SEME/ (kg - hm™) B/ (kg - hm™?) AHTIRZE/%

IR 8220.5 8 086.6 -1.63 8353.9 8335.1 -1.28
RERA 8101.1 8 086.6 -0.18 8 381.2 8273.6 -0.46
TR 8 023.4 8 086.6 0.79 8073.3 8278.5 3.64

2 HERESH
— i ST g 2 s, N 9300 ~ g
2.1 IUTEBRENEE TN BB
BTEET,

AR E WA IRl IRAT 1 3 Pl E AR U & T LR 4 5115 9000
SO OHERE A EAKE A 25 mm, #EBE T ER Y 5 mm,
& W _FFRA 40 mm: @ B K E AN 35 mm, L
TFRA S5 mm, & W _EFR %9 60 mm; @3 i 15 2K« K e A
820 mm, EEE T RN 0 mm, & W LR 138 20 mm; @3 7E
B IR VERD R F8 K0 SR Z 7 5 Y RE 78 03 2 /K g
R RER TR, AR R SR L
BT BT R L o O R, 5 B e 193 1591 195 2001 2005 201
A7 . R 19812010 FF TR Bk, 18 T4 A A o o
ORY ZA A T8 bl /KRG A e 3o B2 KBSy IS Bl R BEAR X T 69 KA = AL A
2.1.1 RRHRX = & R

4 FPRALMR AN R A4 KA 7 B AU G SR A0 &1 2 s o IBAERR 2 4E-F 177 808 8 268.1 kg/hm?, ¥R E
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1308 8 146.9 kg/hm’, & LN 8 162.0 kg/hm’, WAL N 8 121.9 kg/hm®s VR H & IR I 3 i LA
KRG EARME 5 P AR (2K FE RO A WS A . 32 EE AR 3 AR =X, KRN 40 BE R
P EE 3 5] o o2 9 22 S 170 52 30 A (R B () /K 43 B3, T 78 HAth A= 8 B BOK R I 2B K R 52 BT AR /K 4 3

PR3t 3 R it A /K e 7 B AP 22 2
A3 ZH-FHERSH A EREAERIK

2.1.2 EBRE A AU R AR BUR SR AL

AN 5] VEE R ASE X7V VR 0 R B K R

FEWEAE FEWE 2 A/mm A B W/ mm HEME R

AR 217 303.7 17 A W= 2 A E R 3. HER3ATA,
bl 477 344.9 12 KT A 3 Bk e 00 DA 35 R A A K, i i R VR
HEIE A 405.3 247.3 20

P, P ER s BRA AN RS

A5 2 de i » PR R AR 2 de /s SRV U o s R B LA b B D MR Ui 2, PR U

2.1.3 KAGEKETILME
AN [E) FE AR KRG A FH A ) R 2 s i L 7%

&4 KGR RIS P RAVEE KA B

RELMBREBEUG RN L4, HEITH,E #EEsEt KREEB/mn 7 17 %% /mm 7 35 3/mm

FE B R 3 R AR UK R A O BB i 308.0a 17232 266.3b

2 2 o AN B, o B R A S R T At 2 A i 310-7a 174.0a 297.1a
Al 304.2a 165.2b 196.1¢

WRABE 2 s KRR A H 0 R AR 2 R B, P & AR
T TR AR X, T A WA A, YR Y A = L
HE B k> 8.8 mms VR L TR & VIR 3 M UK RE A I RAS IR R 2 ., B AR K
T VA R I, Z A ZE 101 mms AHEL T iRERE X S h B BB R EM Z AR, ZH{UH
#30.8 mm. KA HPHFKE(BERESBREZ AP SRR A, N 781.8 mm, R b op &8
fiX, 79 746.4 mm, @ E X AL, 4 665.4 mm.
2.1.4 IATHEBAL XN 0 A7

EH T 3 PR AR K R = B 22 S AN B, D10t 32 B DAt/ VR 5 00 B 7K I I B s 8 O A 200 FH 2 0L
MBI RS A EEAT VRN 40 b . B AR AR T A e, BRI IR AR 0l 22 41.2 F1197.6 mm; HEE
DR /D LUV VR T VRE R ASE 5 20 Tl 92D 5 TR 8 IR s B HH 28 Rk s A I B e K, EWR JE A %, 3 TG 2K
FEARE K WREER A 240 ™ & AE H 28 K AT E ALK T &AL, (HEE e B K BRI EUR %
T AR K AE AR I FE K & f b, LUIRBE B 053 ) k2> 81.2 71 116.4 mm ;s 78 H B e & e/, ELIRHEE
S0 > 70.2 A1101.0 mm ; £ HH 78 A B fe A, ELy v o B 540 o2 7.1 F1 8.8 mm ; JHE K 52 4 A
I, LUk R B 5 kb 16.4 12,4 mm s (H A R WY & B A, BEWR X8 22, 380 1 FH [R]85 BT
Zx BT FEORAE P S AN B RTHE N, I 7K A1 BE R, SRk X B AT B E AR =X e, Y T R A =9 R
PREMRBE T SR, A YR/ VHE W 5 00 42 1 o W A 280 FH 2 R0 (6 T F ) 57 B8 45 £ B 5 R, S8 by X K e VR
B BA 3 — DA 2]
22 KREXEEERERRIUS

TE AT HE WA A AL 40 B 0 B ity b, 5 T4 () R VB 1 PR S BE /K e 300, 2H & i 2 P E R A =, R A
ORYZA A, T 1981—2010 4F- A [R] HE WAL XK R HEAT B, , 188 7 B oK 23 Fa bm B 6F B 43 A, 32 H SR AL b
X 7K eI B ) A
2.2.1 A XLt

O i B /KIERE G — B N 60 mm; @M FIR. REMKERAKREA S, IHEGS, AEZ S
R A6 X 7K 7 d BBURK , 7K 43 i 2 36 1™ EEL 98 , DAL, 3R 5 AR AR A8 I 75 DR KK 5 382U B AR
o HALAF U B KRR X 38 (R 2O WA 5 7K 2 1 H 43 B RE 4 £ 95%+90% + 85% + 80%  70%
60%%5 6 P IK T s @FE/K B A E N 20.30.40.50.60 mm %5 5 /K AN VL T BR (6 D /KF) R FIE KE
(SN LT 30 AN BB, AN REFBA, 30 a, A5 LI 4T 900 1K
2.2.2 TNREBLTE MR 69 KAG A K BB B 09 e AT

AN FEBE T PR 22 4~ 35 7K R = s CREAUAED ok ™ 2R FNEE I 8 AU A0L 25 SR L3R S0 8™ 56 2 H8 A [A) VEE B
TRRKFE = 2 I ME S 2 PR R EE . 3R S AT, KR 2 FE S E B IR

T AFENG TR ZERIE 5% R EAKCE, FIE.
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BRI/ o VIR T BR SN 80%~100%K , /K FE P~ & FEANBH I, I AT 1.63% 5 2L T FR /N T 80% M,
IKFG P IR L P R T 3.49% .
25 TREBETIRS 5P KA =B B R AR RT3

fh FEWE R FR/%
95 90 85 80 70 60
PR LRI/ (kg hm?) 8 158.4a 8 156.6a 8 138.8a 8 133.0a 7979.7b 7812.1b
T2/ % 1.33 1.35 1.56 1.63 3.49 5.52
W E A2 - E /mm 382.4a 374.1ab 362.3ab 354.1b 268.4c 196.7d

TEE BRI RS R R e A W R S R R BE B A 2 AT P B E B R PR PR AR T b . B EEME N IR
80%~100% i , JEE Ik 5 0 JC ¥ 35 M 72 e 5 AT A VMR T RIS T~ 80% I, ME R s A0 AH 2 T % . 2l T /KA
AR RN & Lo mEZ R K, FEENA SR HEAERESR 70, BT R T 80%H , K FE I A K
27K 53 38 5 e 32 2, KR AR B AR P R S R AE 2 R A A R AL, T 80U R 2D, KB R K & T B, 28
A AE T BUKFE AR B0 B e AL .

223 REEKE MG KAGEREILE R

ANTFIEEE T BRAS R E 7K B 20 T /K ARG P2 B 2 P IE AR 6. B3R 6 nl A, [R]—EWE T PR, AN [RIREZK & i
PIKFEF= &2 FIENER BN G EEZR . [F— R TR, BEREK & B8 0, /KRG &R R I H
— 3, R 2K AR I (B AR R FE AN . BT L, HE KB AU KA P e AR

k6 TR MAe IS B K 2 SN R 69 KA & SRR kg/hm’?
R IR% VEKSE #/ (mme YK
20 30 40 50 60
95 8 141.3aA 8 156.7aA 8 164.8aA 8 166.4aA 8 162.9aA
90 8 138.4aA 8 155.8aA 8 163.2aA 8 165.1aA 8 160.4aA
85 8 120.8aA 8 135.7aA 8 143.1aA 8 145.5aA 8 148.8aA
80 8 112.5aA 8 131.0aA 8 134.1aA 8 140.0aA 8 147.3aA
70 7 948.3bA 7 975.5bA 7 982.7bA 7 990.9bA 8 001.2bA
60 7 747.2bA 7 806.3bA 7 834.0bA 7 833.3bA 7 839.8bA

W INF R A FE K E B [RIVEEE T PR 22 0K 5% 35 KT s AN 6] K5 - BER [R]— VR T BRAS [F)E /K G 20 22 s 5% 3w /K7, IRl
AN TR FETRE T PR A [ E 7K 5 A0S . () /K R AS FE AR e A L 7. R 7 e, [R)— VR PR, AN TR K
SE BN EE e A A BB R S s TR EE T PR, B E K B 3G 0, 7K R A T S0 E VR S X R IR R 1
Ho LT PR N 60%~80% 1, 7] — ¥ 7K 5 BN K R E TR o A k3 1 22 s A HEE R IR A 85%~95% I
[Fi) — E 7K 8 BN 7K ARG R 5 AUIG 2 2 PE 22 3, A RIRE 7K 8 0 B TR T BIR S 7K g Y VR 7 20 s M WS A 22 ¢
&7 TR EBET IR 7 K 2 50 69 KAG  BE 50

HE/K S (mme )

FEBE T B/ % W brifZE
20 30 40 50 60
95 327.3aD 362.0aC 385.3aBC 405.3aB 432.0aA 382.4 359
90 325.3aD 355.7aC 378.7abBC 397.0aAB 414.0 abA 374.1 31.2
85 318.0aC 335.3abBC 362.7abB 392.0aA 403.3abA 362.3 324
80 310.7aD 327.0bC 356.0bBC 378.3aAB 398.7bA 354.1 322
70 240.0bC 251.3cC 265.3¢cBC 282.0bAB 303.3cA 268.4 224
60 177.3¢B 190.0dAB 200.0dAB 204.3cA 212.0dA 196.7 12.0

AN FETBE T BRAS [RIE 7K S A0 L R HE K IR B2 8o FEE 8l 4, [A] —ME /K SE 91, HE TR N PR N 80%~95%
I, FEWE BT B M 22 5 5 (R —VE /K S 0, WEE T B 60%~80% ) , HEME X B A (E BB M 2 .

VETE T PR A 90%~95% , [F] — EETE T PR, WE 7K 58 471 20~40 mm/ IR, EBL IR BB AT 53 M 22 5, T HE /K o2
40~-60 mm/ 7K, BEBE BTG B EMEZE S FEBE R IR 85%I) , E /K R A 20~30 mmy/ Y% , MER VOB L AT 3 1k 2
S5 HEIK B #0 30~40 mm/IR , FEBE RO W35 PR 22 7 E /K 8 A 40~50 mm/ I, EBR IR B G W 2 5
K SE B 50~60 mm/I% , FEBE IR ETG W 22 57 o FEE T PR 80% I, ¥ 7K 5E i 20~30 mm/IK , HEBE L H A I
EVEZE T, ETK B B 30~40 mm/ IR, BEBE IR BTG 6 35 1 722 5, E 7K 8 B 40~60 mm/ YK, FEWE UG 2 3 1 22
Fto VEWE T PR 70%0 , FE K E BT 20~30 mm/ UK, BEBE BT 35 V22 e, HEZK E 0 30~60 mmy/ ¥, EER X EL
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TR EMEZE R BEBE R R 60%I0) , 7K 38 01 20~60 mm/ I, VEBE (EG 2 25 10 22 7
£ 8 TNE BT A R B K AT A R AS T R K Sk
FEKGE A/ (mme K

FEWE T R /% 20 30 40 o 50 ¥ifE Pift 72
95 13aA 11aB 10aC 9aC 8aC 10 2
90 13aA 11aB 9aC 9aC 8aC 10 2
85 13aA 10aB 9aB 8aC 8aC 10 2
80 12aA 10aB 9aBC 8aC 8aC 9 2
70 8bA 7B 7bB 6bB 6bB 7 1
60 ScA ScA ScA S5cA S5cA 5 0

[ — VEE VR N B, VEE K e BN, BEWR IR EGER 2 o S /K E BUIK T 30 mm/ ik I, VEMR IR %, T E K 8
F19 40~60 mm/{X I, EEWE BT , 22 5 A Ko 4L T BR =T 80%I , E K B A BRI 22 57 T4
VEWE N PR (KT 80% ) B, V8 7K i 0% 7K R A H S R E K IR B2 i 50N
2.2.4 FRAbxe K KAGE B BAE K

FEWE T PRAK T 80% 5 7K R A< FH 4T (149 J2E R o 00 =5 ek 2>, AL ZKCREE 7= ot B S sl 20> 5 [ — VB BE T PR,
K E B 50~60 mm/ VRN, 7K A B 10 38 R R 500 5 255 sk D>, (L 7KORE 4 FE I, o 00K 5 E 7K R 20~
30 mm/ IR IS, ZKFE A A P 8 T8k o 400 I 5 AT AR E R OB 22, B 0 1 TR BRI HERE o ZRA R EE A dT
A 108 B E AR =R < B /KR R 60 mm s 3R T AT RO T8 HAVEEE T B 0, B 1 AR %6+, Hih A= &
HHVEME T PR 2 N HHE 2 3R 5 /K 21 80% 5 HE 7K 2 AN 30~40 mm/ K .

FE BT FTHE H ) I B E AR X 1 E R AR 5 k0 M A X 5 R A X S (A
FHEEL L5 R L 9. RO T 20, SRR —  wmmst Pt/ (kg-hm®) R HU/mm WK VK
AL & B UK FE PZ E N 0.13% , AKFE A sk 8121.9 405.3 20
FH 00 B0/ 15.74% , BEZK IR BUR D 50%., 7] HEERSL 81325 3415 10
DL 38 F AR LA B R T K B P I RO, T R AR SR AL X HE TR
3 45 i

DA AT ORYZA #2150 bt DX P ) 7 R AR AR TR o ) Y A S ) T A e A A R, g BAT )
WA HEAT TR T, T 1A R BEMASE KR 7= B VB R R 0 A R R R OO R K R AR
PR TR A B R i AR SR AG 1 DX IRAT 1R R E vl 35 RN 3 o VR A =X b, 4 ] B R A =X LA 1Y
BEMLARE o (ELAFAE A R0 R R 3R B B 2 45 )

23R FH A 222 14y P i) 7 R Ao B A SCEAT T LA, ALAUL 0 AT 1 AN R E R BRANAS RV 7K 8 0 7K A
7R HE S B R AU A AR, SR T SR At DX R AR 2

3D Rd H RS 5 BUE AU AR S5 & D7 e 1 & LR S, 1 KR B 5 M B e S e .
(B R AR RO RN AR 7R S PR A S8 R 3R 3 B VR AR, 3 K P o 3 75 BT e AN [ R E W o e
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Study on the Appropriate Water Saving Irrigation Mode of
Rice in North Hubei Province

LIU Luguang', WU Xia', TAN Junwei’, ZHANG Jiantao', CAO Junlong’
(1. Hubei Water Resources Research Institute, Wuhan 430070, China; 2.State Key Laboratory of Water Resources
and Hydropower Science, Wuhan 430070, China; 3.Changqu Experiment Irrigation Station, Xiangyang 441400, China)

Abstract: According to water shortage of North Hubei Province, the ORYZA model was calibrated and validated
with the results of experiments of Changqu Experimental Irrigation Station. The current irrigation modes, includ-
ing storage irrigation mode, shallow mode and wet irrigation mode, were analyzed using ORYZA model. Accord-
ing to the different lower limit of irrigation and irrigation quotas, the different irrigation modes were set. The dif-
ferent irrigation modes were optimized with the rice growth model. The appropriate irrigation mode of rice in
Northern Hubei Province was proposed that the store-rainfall depth was 60 mm; The irrigation lower limit was 0
mm at returning green stage and flowering stage, and eighty percent of saturated soil water content at other
growth period; The moisture dry naturally in yellow ripe stage; The irrigation quota was 30~40 mm.

Key words: model; irrigation mode; optimized

TR %5

(#5868 71

Effect of Different Irrigation Quota on Water Consumption
Characteristics and Yeld of Wheat

CHEN Kaili', ZHAO Jinghua', HUANG Hongjian’, MA Yingjie', YANG Lei’
(1. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgqi 830052, China;

2. Aletai water resources management office, Aletai 836500, China)

Abstract: Through field experiment, the water consumption of wheat under drip irrigation with different irriga-
tion quota was investigated. The results showed that the daily water consumption of wheat presented a Bimodal
curve change in different treatments, the total water consumption increased firstly and then decreased. Under rela-
tively sufficient irrigation condition, water consumption intensity from small to large was full ripe stage < joint-
ing stage < heading flowering period < booting stage < milk stage < filling stage.The water stress in jointing stage
was beneficial to wheat water use efficiency and grain number per spike. The water consumption of filling stage
was very important for final output. Research result indicated that T1 (225 m*/hm’), T2 (300 m’/hm*), T3 (375
m’/hm’) treatment were treated with moderate or severe water stress during wheat growth, and the yield of wheat
was reduced with low water consumption. A comprehensive comparison was made among T4 (450 m’/hm’), T5
(525 m*/hm?®) and T6 (600 m’/hm®) treatment, T5 treatment was the most favorable treatment of water saving and
production increasing. The test results could provide reasonable reference for the optimal irrigation system of drip
irrigated wheat in the north Xinjiang.

Key words: drip irrigated wheat; irrigation quota; water consumption law; yield
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