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Experimental research on reasonable irrigation system of winter wheat in Hebei plain
WU Jian
( H ebei Research Institute of Investigation and Design of Water Conservancy and Hydropower, Tianjin 300250, China)

Abstract: A reasonable irrigation system of winter wheat determined by experiments can achieve the effects of water saving, ir

creased production, and environmental protection. Experiments on reasonable irrigation system of winter wheat in Hebei plain

were conducted, and four irrigation treatments were com pared under the condition of sufficient seeds, w hich included the irriga
tion quota of 900 m3/ hm?2, 2 250 m*/ hm?,2 700 m*/ hm?,and 3 600 m?*/ hm? in spring. The results showed that in the plains

of central and southern H ebei Province, reasonable irrigation quota of winter wheat is in the range of 2 250 to 2 700 m*/ hm? to

generate higher yield. For the irrigation quota of 2250 m?/ hm’, three irrigations can be applied to the wheat jointing stage,

flow ering stage, and filling stage with each of 750 m’/ hm”.For the irrigation quota of 2 700 m*/ hm?, two irrigations can be

applied to the wheat jointing stage and flow ering stage with each of 1 350 m*/ hm?. Determination of reasonable irrigation sys

tem of winter wheat in H ebei plain through the experiments can provide the scientific basis for reasonable irrigation, agricultural

water saving, and increasing production.
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W= Wo+ P- E+ K (1)
Ao WO I BER T3 KB (m®/ hm®) ; Wo b I BRI+
Bt /K (m3/hm?); P AW B A 30 BN & ( m®/hm?) ; E
oI B 9 A ARG K m3/ hm?) s K b I BE 9 R K Rh 455
(m*/hm?),

VS B, VRN IR, W AR T 5 R
A o DR S S v 2 394 n v NI K= WH o I B
RKIIFEEKE W DT aE T LR AV BN /KE 135
AR, WS HEATHEK o HLHE K G B T 4 3 o VRS KAk K
T AR K ) 5 BEOR H K W . PR
I ) P At T ) P Ok A A
1.2 A3 ERAE

FEREME 7K A B BT, AR 15 4005 7K Rk K 435 i 1 A
SRR A 3 RO AR R KA S T
SER) BT K T 5. A BRI WL A2 PR BE A IR o4 HEME T
PEA 1, 5 A G I T B 1) d5 K DX A A A A K RS 11
HARBOR A B, A A BB B (K s S E e
TR FH 7K R 3 X 7K - 8 982 TR ) P L Ak

TESE B b, 6 AR WA 12 SR FH R 2V K IR I T s,
RTyak > %of 1 47k = R M AN K 1D Al T 7K OB I HE K, ORAIE 5
IR I HE K 5 SR F b HEK @A Uk, B HEK b
£k H R RE 7K 5147 80% ~ 90% o
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R TG DX S B B 0, SEE R A B O 4 ANt
BEEAT 0F b, 75 AL S B K D0 T, 2000 4R FEHE 900 m*/
hm?.2 250 m*/ hm?.2 700 m*/ hm?.3 600 m* hm®, 4 /&b 3
oL 1. RERAR BB 3 AR, SRt /b IX 1241050,
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Tab.1 Irrigation system design under different irrigation quota

BEAGR cp e TEAKGER HEE B
0y % FEKOTVERIRNR BRI S /(m3 * hor?) /(md+ hm)
N B ERK 1 900 900

. BT K+

0 TFAE+ WES K 3 750 2250
0 EERTIK+ JFHEK 2 1 350 2700
0 REEI K JHEK 2 1 800 3 600

F4 7% L 200820092010 4F Bk f %8 BLg0 i, ERE
KEZ M 394 5 mm 564 9 mm.340 1 mm, M 7E/NFEAE4
K6 H- £ 9 H, XK BN SERKRER 70 4% |
79 3% 82 9 %, BIFE /NG A IR A A /IS, UJHE 8 S 6
Foz VR SO0 B SR I A A AT MR 3R 2 b e L R T pE
KNG R
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Tab.2 Monthly precipitation in Ningjin County during ex perimental period
e % H K8/ mm

1A 2 A 3A 4 H 54 6 A 7H 8 H 9A 10 JJ 11 ] 12 7
2008 4 1.1 0.6 11.3 43.0 48.0 55.9 42.6 122.5 56.7 12.8 0 0
2009 ¥ 0 11.0 8.1 18.9 37.4 102.1 77.3 176. 1 92.4 8.1 33.3 0.2
2010 4F 0.5 10.2 9.7 13.0 18.2 7.2 60.0 146.2 68. 4 6.2 0 0.5

KNFE AR A 15 5 FF X IERRIEAT HE ], AN WP Y (2)

A F N WK 3. AR SBIEE Y 172, #es e
4 P JE T o SN AR AL AE AR B HRCTY I A« WK T AR A
TE i /K HEWE, AR A P v v RN SR B R T
FHEK T, BEASNXICT AL, R RUIRE] 1 m, B 20 am )2,
BEREL 3 A8
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Tab.3 Statistics of fertilizer application for winter wheat in the

demonstration area

1R 44 FR FL(HT2iE) BEL(P,0s) HIIE(K,0) At
A (kg hm'?) 210 75 45 330
P A4 ( %) 63.6 22.7 13.6 100
2.1 Ry AR

KA L% F2 S LD I B A3 K 2K 77 1 10 A
R MR K i B AL 10 T S AR, K5
M AR
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T (Wt P+ U- DN
K. WP R E XK IK A7 R (kg/m?) 5 ¥V R B — X5k
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B RKE(m3) 5 A D ZIX S g K AR, it K ek
HIE, R2Z M H(m?) .
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T ab.4 Production of winter wheat in the demonstration area under

different irrigation quota

- WEAKZH/ (m3 » hm*?) Y=
T REMRE A LI ORI L R IR /(kge hnr?)
900 392 2 424 7381
2250 269 3 652 8 595
2008 4E
2700 341 4174 8 044
3600 349 5082 7 566
900 837 2 699 7 598
2250 857 4 069 8 658
2009 4E
2700 793 4 455 8 251
3600 834 5 396 7 828
900 1323 2 930 7 066
2250 1259 4216 8 231
2010 4E
2700 1307 41713 8 247
3600 1 846 6 153 7 189

8 658 kg/hm? 8 231 kg/ hm?. T /7520 (#EMEE AT 3 600 m?/
hm?) K S SE, JREE 2 A 7 2 N (HEME 2 41900 m®/hm?)
TEWE S AU 4 %, = g T T RN o Bk, KRR £
AR —$ R PR A T 1, TGN RE K A BEME K T LA
KNZE T

T I F AN [ R R 6 Bl A3 BT, A /NZE PR RVRIK 4 AR
BRI AR R = RIS B e Ak A b, R
TR B A A 6 P s S . 6 2008 4FE- 2010 4=
SRR P 0 B e = A R PR AR AL & R B, A
FEMEE AT 900 m*/hm* #E 2 250 m*/ hm?, /N2 7= i 48 i g
S MEMEE B 2 250 m3/ hm? H % 2 700 m3/ hm?, & /N7
ARG I E W AT 2 700 mP/hm? 5 FE 3 600
m?/hm?, Z/NFZ RPN S B A BEE L ) R A
WK 6.
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Tab. 6 Experimental results of reasonable irrigation system

FE LKA A AT, /N R 2 1 ek 4y A A fig
SR iRy, T b R U R KR, A B AT R A,
ANG N R W ORI R Ok oy A . R
WRIR B AN WK B R R T iR AR U
L 2008 - 2010 4 1A% BORIAT LA H, HEBE 2 A0 1% 1 1
SE ARG T AT WEME, T T A AE A 2 R R AR ALK, A
13 UK RO A2 (A K e 7K 23 2 7 28 A< ot T T
S LK) B KT 328 P A
2.2 GIR BRI IR

AN TR YOG WEE, 7E PRI I L R HOR 4l A
IEWRE RN, ERIEE TR AR R e R, (e 2%
MR BEM: T 10 £, DRUE BORE BRI RE 7R, 2 0 8™
e BHER 7 SR N o e S O 4 A ] R BE R 1K)
KN B T LG AR
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Tab.5 Yield structure of winter wheat in the demonstration area

under different irrigation quota

4 HE I 5 FA MR ThRE MR
[(m?* hm2) /(JiA e hm2) /4 /g /(kg* hm?)

900 502.5 36.0  40.8 7381

2008 4F 2250 483.0 41.0  43.4 8595
2700 504.0 38.0 42,0 8044

3 600 475.5 36.0  44.2 7566

900 439.5 39.2  44.1 7598

2009 4 2250 511.5 37.7  44.9 8 658
2700 523.5 35.5  44.4 8251

3 600 517.5 331 45.7 7828

900 580.5 29.4  41.4 7 066

2010 4 2250 628.5 30.6  42.8 8231
2700 628.5 32,4 40.5 8247

3 600 562.5 30.0 42,6 7189

TR 5 T LB, 5 0 (FEEE A2 250 m’/hm?)
PR R ol 2, BIVEENRE 3 ok b B AT K+ TT AR+ MESROK, BRI
JKEH 750 m3/ hm?, 7= g, —AF PS54 N8 595 kg/ hm?,

HEWEE U (m3 * hm2)

M H
2250 2700
SO S A T LA
e K3 R H1e W R ALK
——
/ (Yfzjfﬂf‘f‘)_\z) 750 750 750 1350 1350
BT & {3 T H IR 0 T T 16 B

R BN DL o BRI At K HE LS DL«

WFSE 32 AR 0071 7K FUREBE 18, DUIE WY H 25 B ik ek
MK B PR AL T 06 AR FEREME 1) T3 2 . AR AR /K &P 46 SR
BT S A HEE R R, IR N 22 K 2 56 H ) SEE
Rt ek, AW I A6 A8 S R IX A /N 2 R AT IR S,
B B RE R T B, S SRR T R T AR SE R AR L, SR BT K
FERE

R 7 Y6 DX R 50 HAls Ui W, 7] A6 A8 T B S IR X, A4/
A FHEWE E A 2 250~ 2 700 m3/ hm? JE [ A, 7 B .
FEREEE BTN 2 250 m3/ hm? W, AT 4050 46 /N3 3115 L TFAE RN
FERIA 4 3 UCHEBE, VK GE AN 750 m®/hm?; VB Ak
2 700m?/hm? B, A] 73 BIAE/NZZAR N5 TTAE 015 2 ICHE B, #E
JKEH N 1350 m?/ hm?.,
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