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BREG2,LERDRE X

HL R LB LLESR

AR/ RAGHESRLESALRE, Hll AT 832003; 2. HEEMNRUHEARES F L, Hll ERE 841100)

W OE AR EG KL E 150,300,450 mm F 600 mm) A K(CK)FE B (H&E65 . H&2%)
WENEABHREARNAN ARFBEATREAEENENGEI AN RARERARIYH, X%
P RENEAANLRER AR EEA R B ATAR, EAETHAERERE Y 545.94 mm, FH B R HA
BELSS mm/d; ERE AREEIRY S AN~ AR YANBRA AR RERAREZ LG D
AR AL TR AN ER S FAOR SN BN AR ERNEDRAATR, ENSAKN L HENSR

AFTHRELGTHED FHRME,
XA APRE FE EIF EARE
hESEE: SI152.7 MRS A

P HE /K B R 7 IR SR 44 F , B BR AR 19 A6 1 1
HEEMEYABHEKZA, XKAERR, AFH
fEfEE KRBT LRSI KGHTFRAHF, mE
— M ERF# B R &G T XK FERFAHE
Rl 54 R REK B RUR H 8 7K 4 85 R B B4R
Ay, o ) T R R SR BT IR ALK A R
REMATR! -2, HEARE RETIRER £
P PR A RR B AR I, R R K
AEHEERHC -,

WHER-FHARLNEKER BRER EA
N ER W KER TR, BATENS N TRHEN
WRKRERZBALERM HRXMENETHERH
YR, SRR M, BEEARNATH

NERME EBGEJLEA TR, I THERFETH -

INERAK BT ELD , ARB MR R HHEET X
(% 8 W) KR IK 4 4b 38 T BF R A/ A9 FE
KEEPRBRUREARSTERIGXR, WPNRK

HK S ERRAR 2K,
1 MEE5FE
1.1 REHH

R F 2000 FEATFRERERRR Y
(44°18'N,86°03'E) # 17 , 54K 440 m, L AW L,
THENFRSR 1.12%, £ % 0.68 g/kg . BE B
(P,05)51.2 mg/kg. 3 B (K,0) 194 mg/kg . W B
61 mg/kgo 0 ~60 ecm LEFH L RMAET N 1.34

W 7% B 39 : 2011-08-09

I WME : 1000-7601(2012)02-0112-06

g/em’ BRI HEKE 24.0% W F/KBEE2 m T,
HRAHNGERNIRFFE S HHUXNE
BMEE2S,
1.2 RBBIHE5LHE

RE AW HE F R W, R S (CK)
2FhRE R, R 4 KA E (R 1), B
AR08 18 E 4b B AR AL B 2 (R (E] BR 1 om, R B K
RN, BB 80 om, B A B /NR AR L m;1 E S
AREEHRER, | FAETER S T/ME DX
fTBE 15 cm, BEBRILFEZBELARATH 015 B
P R A, WK (81 BE 30 om, WIT W LR 2.7
L/h Bk b KESR. HMHE 375 kg/hm’, BT
Wi B AR — 8 250 kg/hm®, 4> B 7E = ot 38 . P BE B (5t
By EYHB K ARE 75 kg, ZEFHE
iHiE # BR & 300 kg/hm®, 2009 45 3 A 25 H &M, /h
KE#A3mx3.5m=10.5 m’, FEYLHEF 3 KEXE,
EWEMF KB, 2009 4 7 B 2 HWEKRA, &K
B 3147 50 em JE AT WL, F U /P KITHR ™ &
hERETE,
1.3 MEABRAZE
1.3.1 14 AKEeMzE FLRHABHEARLK
49K S3 BRI 8% ~ Watermark ( Irrometer company, Inc.4E
PEWE LM EKE, B EE A LA BN A Watermark
FRR B LKk S EH, EE N 0~ 199 cen-
tibars, MEHHEERECED LA RY, HEK
NERETEEFEO0-30emER" Y, 60emUTF

ESTE:E% A RFEEETH(31160260) : G F K% EXA B X X5 H (2252010 ~ 2dgg03 ~ 02); & ¥ FREHB R AL BB
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KT ZERT, SRR RAEEHES
15.30 .45 cm A [F] # BB ,0 ~ 20,20 ~ 40 .40 ~ 60 cm
AEIRER ik T % Watermark, —#H 39 2, =
KEH. AARTHFRAGELRE KRR LA

BEMELLEAKRIKAEZHERAXR, B LES
KE()ELTEAKDPKAIE)ZHBBHHERR
H:

= -0.0448Ln(x) +0.3045 R?’=0.9794 (1)

21 FEMALE o)

Table 1 The irrigation treatments(mm)

b H I Date(M - d) o3
Treatment 02-28 04-15 04-25 05-05 05-15 05-25 06-04 06-14 06-24 07-04 Total
wi 45 0 15 15 15 15 15 15 15 0 150
w2 45 30 30 30 30 30 30 30 30 15 300
w3 45 45 45 45 45 45 as 45 45 45 450
w4 45 75 60 60 60 60 60 60 60 60 600
CK 135 135 135 135 60 600

1.3.2 #H#EKkEHHE (EVEKBHKEF
BEE KEMHERR I EKRIOESER,HE
ER B HEY AR, HEAKXMTE

ET\ . = 10D, yH(W,y - Wy) + I+ P+ K- C
=1

(2)
AP ET\, B AREBE (mm);i LB K
S8in HTREREBE:; 7, "B i BLRTEFE
(g/em’)s H HE i B HEHBEE (cm); Wy HE i B
TREMNBHRMOZKBE(FLENESTE); W, R
FiRIRENBRNEKE(TLENESE); !
A BRNMEKE (mm); P ARENEAREKE
(mm); K BT EA KT K258 (mm) ; C HER
WEHEK & (M RHK S TRHEAKZ M) (mm) , T
#£HK,C =0,
1.3.3 SEKBERREABEIRGCHRARKAOARS
* FAAFFIHMSKGHE, RAKASERE
4 A HEFE R Penman — Montieth A X H B S HEY %
Bl

900
0.408A(R, - 6) + ¥ 7 273 Ua(es - e4)
A+ 7(1+0.340,)

ET, =

(3)
ARHPET, S XY ABE (mm/d); A FRAK
KESREEXRMARE(kPa/C); R, Wb FA4HE
gHE & (M)/(m? - d)); 6 R+ BHAGE R (M)/(m® -
d))se, A KIKE (kPa)se, I LB KK E
(kPa); 7 HIBEH B (kPa/C); T A KE X HEE
(C);U; 2 mEEIRE(m/s),
HEPHESH A e,.¢,.7. .U, R, .CHIHE
FERCEK11],
BETHEYTKEU RA LR FAO

Penman-Monteith A it BB B HHN N RS 5 E
VMERABRER, —EWMLEBD N ZH BT E
EAGTRED EEG
K, = ET./ET, (4)
R, K, HEVMEEGET. YT KR (mm);; ET, N
KBRS EEYRKEREE(nm),
1.3.4 HFHEAHETHRNET HIAGTHERAKS
HRARHAL (FAO) HHELBR AKX TE!, AR
T
0.5x TP = 5 (TP < 50 mm)
Po = {0.7 K TP —15(TP > SO mm) O
AP, Py HEKMEK R (mm); TP H 569 6% /M &

(mm),
2 HBRE50W

2.1 RE#EKLEBTHHENMERKR
BAK(D) ()X LME K& 8 HEAE
R RE G, R K B F #5752 it Bt A [/ K o ab
BT /D& R I8 e/ K &L T 69 E ) FEK
BEKEE MNBEEKEE SRALE2. &K

| S AbFEREK B WK B 38 ORI K, £ Ab PR AR

ARIBEHET T EEKE BEEE KRN ML
BREKBR D, EPMEAMBEREEHLU TR
RCBEARNE XA RBCREABRBE HELH
—MEPBK,BEDNSR, ERYLY, AHE
~ FLAA K B B B KL B X T W1 K 4 4k 220 & B
R AR ~ R IB KN 3.09 mm/d, i EE ~ 3L
2K 2.65 mm/d, FLIF ~ AN HF 1.22 mm/d,
5TF W3, W4 /K 44k B, #E K 58 BE M /S B K A4 HE 51
Wy HE R ~ R, L ~ BB T ~
B, ~ AW,
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Table 2 Water consumption of different treatments in wheat growing stages
B~ RY W~ s~ AR A - BB 2EHEM
43| % B (03-25~ (05-01~ (05-24~ (06 - 24 ~ Whole
Treatment Item 04 - 30) 05 - 23) 06 - 25) 07 - 05) growing
Sowing ~ jointing  Jointing ~ heading  Heading ~ milking  Milking ~ maturity period
K # (mm) Irrigation amount 60 30 45 15 150
ET(mm) Evapotranspiration 114.44 82.72 58.39 24.4 279.96
w1 FABRE (mo/d) 3.00 3.59 2.65 1.22 2.74
Water consumption intensity
o5 AR ULA(%) . 40.87 29.54 20.85 8.74 . 100
The percentage of water consumption
# K & (mm) Irrigation amount 105 60 90 45 300
ET(mm) Evapotranspiration 132.77 100.65 127.09 44.80 405.33
w2 FAKBE (mm/d) 3.58 4.37 5.77 2.24 3.97
Water consumption intensity
o7 SRR LB (%) . 32.76 24.834 31.35 11.05 100
the percentage of water consumption
K # (mm) Irrigation amount 135 90 135 90 . 450
ET(mm) Evapotranspiration 136.59 137.50 164.32 107.52 545.94
w3 RABE (mn/d) 3.69 5.97 7.46 5.37 5.35
Water consumption intensity
5 BAEARIEDY(%) . 25.01 68.91 30.09 19.69 100
The percentage of water consumption
# K 8 (mm) Irrigation amount 180 120 180 120 600
ET(mm) Evapotranspiration 149.63 179.31 232.205 118.621 679.76
w4 FABE n/d) 4.04 7.79 10.55 5.93 6.66
Water consumption intensity
o BRI B (%) . 2.2 26.37 34.16 17.45 100
The percentage of water consumption
# 7k 8 (mm) Irrigation amount 135 135 270 60 600
ET(mm) Evapotranspiration 158.44 153.54 279.84 64.301 656.12
M(CK) EABRE (movd) 4.28 6.67 12.72 3.21 6.43
Water consumption intensity
o7 BRI BI(%) 24.15 23.40 42.65 9.8 100

The percentage of water consumption

2.2 RABRSFERNXR

WREWE ) 2 NEBHERFRKDFLE RN
T.HmENMSOEFESHEKEEREMEXEH,E
BEERKBREMmS N, YEKEHME —<ER
B rRRMEE. 3 Wi KERK HEED
ARBEB . FE6S 4N . M4kg/hm’ , FFE 25
% 4832.43 kg/h?, F R LR BB M AL E W3 &
13.17% 1 6.09%; W1 2 BEKBEHRMK, "R OE
. X/ IERE, KRS BT EBAH
FrEgrEg.

RERF R AEKFEET R EENERE
KBEFBHXLEMAMEREATUE L HEPE
WEESHEABE_RKMYRELR. HHES.H

HR SR KEZAMMEMUSEESFHA:

0/ B(H {r6%}) Yield(Xinchun No.6)
" B £r227) Yield(Xinchun No.22)

6000 I w FE K 4 £T 1 800
2 5000 | 1700 _
£ 1600 £
2a000 [ 500 £
3 3000} 400 g5
=

300 ¥
e 2000
i {200 %
1000 1 100
0 : 0
w4
4 #f Treatment
Bl FEAxSLEHEARSZRXR
Fig.1 Relationship between water consumption

and wheat yield under different treatments
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= -0.03422% +39.637x - 6107.7 R*=0.9562

(5)

y= -0.03722% +43.088x - 7274.5 R*=0.9999
(6)

BATEBH: Y& 6 SHHEKEN 579.49 mm

BF, BT % R A BB R, M 5 376.92 kg/hn; M E

2 S MREKE N 579.14 mm B, BT X BB 7 B B

B, 4 5 202.49 kg/hm?,

23 REFUETIMEZNRKBREDEY

231 IEAEFTHAY ET, %4k K\ABK

YT B R Y #, A FAO - 56 Penman - Mon-

teith AXZAHAEHNEELETHAHASEEYHELE

ETomm/d)

r.

B& ET,, A 2 ffiR, hiE 2 8l A1, ET, E/NEH
SEHNERAABEERNRE: ES AN R

- fEX:4 AP 4~5 mm, 5—6 ARFIBRAEMIEHE 6 ~

Tmm,7 ARBEERE . HBRBHME, ET, R 7
mmAEfG, EEMNEFHHRAT —S&/MEL,ER
HZ YRS AARENAE R, KHESMEER
RELHF RSB ERMTREENSESEY
RERBROEW, EENEMNELEANELL
RIS, 44 2 A 7E iR 00 39 4 K BB 4 B ) Y K
FES T ERRAEBROE S E 60% LA L, 55
RE6—7 AR, ZEFHEWRES.

S = N W & W & e e

AL i 1 ] i )3 1 i i L N
04-03 04-12 04-21 04-30 05-09 05-18 05-27 06-05 06-14 06-23 07-02
[ ¥ Date( M-d)

B2 AENEEHMA ET, HIRER
Fig.2 ET, of drip irrigated spring wheat at different growing stages

232 #MAMR#EAAE USEREH WL
BENHREENERLKARHIR  HE3TH,
T R SBEAFRRIERGT BENMEFHA
INEMAR AR N 545.94 mm, F BB B KR
EHS5.35 mm/d, HENEERM - RTHHFTFK
SREEE/D W ~ WBEE LA ~ BT AGRE
JE A8 ~ I AT KR E B R KRR
HLEMBRERABE S RBFEKEN 30.09%, &
BER - SRR RS/, o T RS 0N R K IR
BE, FHEKN3.69 mm/d; RV HZE, MKkE
AR, EABAN M, KRR BB EK
FREEIR 5.97 mm/d, B BERE KA B R 25.18% 53k A
MG ERNEFRERKMERE RBRIEE, H
ERE R X B, BIRKBREN 7.46
mm/d, BT BAEE KB R 30.09% s TEFL B ~ RE I,
M FF UG TR | 75 FE K SR FE AR R BRI, BEKSRIE

5.37 mm/d, Br BXEE KB ECH 19.69% o

233 HAENENHEK EPERK RBRTHE
VR AKPBRMEBERABENWL W, ELETHA
R—ITHENEMTE KRR TEDEEITIERKS
THAKWELE, AXINH, BHENMENEDER
BEEFHN,BR ~-RTVBAE -1 R/NMMEO.75,
BIRY ~HEEE EAD 1,05, B -~ LAY LD
MEFHAEE 1.09, FHLA ~ RBBEDRBE X
RN 0.79, X5 FAO HEEMBHEEYEK
BRI EBHENEFAEENBRNIED ZH(F4)
AR, EVBRERP £FEHHBKFHRERGTH
eV FBE. BEXGT.EINENERSERE
BAR,BEWEYTKEN - LEREFHREE
TR, M FHENENEDRBESEERRDY
NTARETEESE LW
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Table 3 Water requirement rule of drip irrigated spring wheat under W3 treatment
B LY &) wY - i~ AR LA~ BB 24EEH
I (03 - 25 ~ 04 - 30) (05-01~05-23) (05 - 24 ~ 06 - 25) (06 - 24 ~ 07 - 05) Whole
tem Sowing ~ jointing Jointing ~ heading Heading ~ milking Milking ~ maturity growing period
KM Days(d) 37 2 20 102
ET.(mm) Evapotranspiration 136.59 137.507 164.32 107.52 545.94
it BLFE KR (o d) 3.69 7.46 5.37 5.35
Water consumption intensity
ETo(mm) Evaporation 181 150.14 135 596.15
K, crop coefficient 0.75 1.09 0.79 0.91
W BLFEAK L% ) 25.04 25.18 30.09 19.69 100

Water consumption rate

PRARER, EdEH LMK FETBES
ARKYEH, B L HES/NEHNBRBR, AR5
FIF FAO - 56 Penman — Monteith 2> 3t B i1} #9 % 13
HESBEHLE, SR0E3FR. AE3ITUER
W, KEA AN 121 EERKHE, RALRITEH
KEENEEEREERAK, KBS AT

1 EKEY, RRAAHTORENENESRXT
SR B AR, EREAGET IEEKSH
MERAGRR, BB R NET KRG — L EE
EUERETHL, HFRENENEDRRESE
ERBOAHEAREFEEFE— S TR,

£4 BRIERFENHREDREY
Table 4 Crop coefficient of drip irrigated spring wheat at different growing stages

EERB MBEKS BEEKRE LEHSH LHIGW 24HM
Growing stage Early growth Quick growth Middle growth Late growth Whole growing
stage stage stage stage period
Crof’s?oii?ilem 0.30 0.30~1.15 1.15~1.25 1.15 0.75
0 - % 2.65 mm/d, FLF ~ AR 1.22 mm/d, X 7]
’ BENEFRZHTEMEA %, TN 450
£ 8 o % mm .600 mm B 7K 434k BB, BE 7K 38 FE A /N B K 9 HE 5
sk o= WFE S 4B R ~ 3R, B ~ AL IR ~ T
HX , i -8,
=2 . . 2) A<l A R K S AL B M/ 3 P B
234 - FERE K 10 T I, (B SR KRB T — R,
“: | " . R R TS, WA E N R RS %
” MB %R B 6 BHEARNY 579.49 mm B, F7 ¢
- MR ERRE, N S5376.92 kg/hn® , Hi & 22 S #E
0 2 4 6 8 10 AKBERSO. 14 mm B, XM ZEBEEG, N

9 K 25 B i (mmy/d)
Obseved evapotranspiration

3 RAEBANEAERERESHNEZLR
Fig.3 The comparison of obseved and simulated
evapotranspiration of drip irrigated spring wheat

3 4 #

1) &k 4y kb B ALK B & MK B A9 5 KT
KXt T8 8 K 150 mm 97K 53 40 B8 00 & B i 4 48
FER B A, N 3.09 mm/d, TR HHEE ~ FLAW

5 202.49 kg/hm’,

NENMEEFHARENENERLABRN
545.94 mm, FHI B B AE KR E K 5.35 mm/d, it
WABBATERITENARE. BENEZENOEYD
EBIEHEM - RYTBE T B/MEO0.75, 3R ~ #h
By EAE .05, M8 ~ LABRHBNEFTF MM
KE(H 1.09, FEFLI ~ BUANIEY RBOUT R A
0.79,
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Study on water consumption rules in spring wheat under drip irrigation

CHENG Yu-wei'?, MA Fu-yu', FENG Zhi-lei', WANG Yi', FAN Hua', LIAO Jiang', HAN Guang-quan’
(1. Shihezi University/ Key Laboratory of Oasis Ecological Agriculture of Xinjiang Bingtuan , Shihezi , Xinjiang 832003, China;
2. Center of Bazhou Agricultural Technology Promotion , Korla, Xinjiang 841100, China)

Abstract: Field experiment was conducted at experimental station of Shihezi University in 2009, which included 5
water treatments (150 mm(drip irrigation) , 300 mm(drip irrigation) , 450 mm(drip irrigation) , 600 mm(drip irrigation)
and 600 mm( furrow irrigation)) and 2 wheat varieties (Xin Chun No.6 and Xin Chun No.22). To assess wheat yield,
crop coefficients and water consumption rules in spring wheat under drip irrigation, watermark was used to detect soil
moisture dynamics at the depth of 0 ~ 60 cm in wheat field during the whole growing season. The results showed that,
water consumption of spring wheat increased with irrigation amount. Its total evapotranspiration was 545.94 mm, and wa-
ter consuming intensity was 5.35 mm/d. Evapotranspiration and transpiration intensity first increased then decreased with
wheat growing, which reached their maxmum at heading-milking stage. Wheat yield first increased then decreased with
water consumption. The crop coefficients of different growth stages was different from the data offered by FAO, which was
greater than that of standard conditions at initial growth stage and late growth stage.

Keywords: water treatment;drip irrigation ; spring wheat; water consumption



