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The Study of Limited Irrigation on the Winter Wheat
and Water Utilization

Deng X ip ing
(Institute of Soil and Water Conservation, Chinese Academy of Sciences

and the Ministry of W ater Resources Yangling Shaanxi 712100)

Abstract The combination design of the four irrigation periods, including winter, jointing,
heading and grain filling stages, and two irrigation amounts of 60 mm and 120 mm for each,
were used in this winter wheat field experiment. T he relationship among irrigation amounts, e—
vapotranspiration, water use efficiency of wheat and optimum water supplementary supply as
well as suitable limited irrigation periods have been studied. A ccording to the relations between
water consumption and grain yields, as well as water consumption and water use efficiency, the
mathematical regression models have been set up. T he results showed that in the Weibei areas,
the supplementary irrigation amount to meet with maximum yield of winter wheat was about
180 220 mm; and limited irrigation amount to satisfy highest crop water use efficiency was
about 60 80 mm; under the good water conditions during seedling establishment of winter

wheat, when the 60 mm of limited irrigation water was supplied in the jointing period, grain
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yield, water use efficiency and irrigation efficiency were much improved synchronously; during
the winter and jointing periods, supplement 60 mm irrigation water separately, was able to in—
crease seedling growth and development, and also to improve water utilization markedly.

Key words winter wheat limited irrigation water utilization

? ? ?

, ( ) Thm? 1 830 m*/ hm?,
2700 kg/ hm®,
[1]
1
1996 1998 ,
13.1 527.2 mm, ,
, 0. 091 5%, 63.3% 10 °,
0. 088 7% , 24.45% 107 °, 2.03%), 194.8x 10°°,
1.386%, 19.44%, 8. 0% lhm?
750 kg, 750 kg
160 4 ( 1),
(1) : ;
(2) 1234
(3) :60 mm 120 mm
1
/ mm / mm / mm /mm
| 0 0 0 17 1 120 120
2 1 60 60 18 1 120 120
3 1 60 60 19 1 120 120
4 1 60 60 20 1 120 120
5 1 60 60 21 2 120 240
6 2 60 120 22 2 120 240
7 2 60 120 23 2 120 240
8 2 60 120 24 2 120 240
9 2 60 120 25 2 120 240
10 2 60 120 26 2 120 240
11 2 60 120 27 3 120 360
12 3 60 180 28 3 120 360
13 3 60 180 29 3 120 360
14 3 60 180 30 3 120 360
15 3 60 180 31 4 120 480
16 4 60 240 32 0 0 0
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14.2m’, 3, 9% , ,
, 7 ’ [2]
2
2.1
, 30 cm 16. 8%, 160
93.8%, 2.3, , , ( 2)
2
/ hm? / % / hm?
315.15 93.85 721.5 2.3
SD 2.13 9.53 SD 6. 64 0.32
s 120 mm
, 60 mm ) ( 3)
3
/ hm?
/ mm SD SD SD
0 1513.5 7.6 4.8 0.4 2.5 0.4
60 1576. 5 15.6 5.0 0.7 2.7 0.7
120 1717.5 9.0 5.5 0.4 3.2 0.4
2.2 WUE
4 , WUE ,
Y= 1.8x 10X = 0.3502X°+ 218.8X — 35947.4 ( R’ =0.910 6) (1)
DY — (kg/hm?); X — (mm)
WUE :
WUE= - 1.2x 100 °X"+ 3.1x 100X - 2.8x 10X’ + 0. 11X - 13.4
(R*= 0.889 4) (2)
‘WU E— (kg/m’); X — (mm)
(H (2) . X ., X = 524
mm Y s s ,
X 326. 4 mm 524 mm s ;
X  524mm 798.6 mm . X .
X < 406mm ,WUE X , X = 406 mm , WUE ;X > 406
mm ,WUE X
X Y WUE , WUE
.Y WUE

WUE
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0 . — 0.5
300 700
FKE/mm
1 WUE 2
/' WUE/ U E/ /
mm kg hm~2 kg: m™ 3 kg m™3 / g

1 396. 6 5937+ 421 1. 497 0. 000 558.7 27.95 40.5 0.376
2 430.6 6799+ 420 1. 580 1. 437 621.5 27.34 40.3 0.410
3 459.7 8344+ 327 1.815 4.013 477.3 38.42 41.5 0.498
4 417.9 8080+ 162 1.934 3.573 617.0 32.83 41.3 0.483
5 429. 4 6301+ 361 1. 467 0. 608 699.3 24. 68 40.0 0.391
6 452.0 6757+ 397 1. 496 0. 684 701.0 28.42 38.6 0.428
7 448.9 7993+ 438 1.781 1.715 608.7 32.61 39.8 0. 389
8 396.0 6676+ 391 1. 686 0.617 619.3 26. 96 40.3 0. 366
9 463.8 7276+ 328 1.569 1.116 604.8 30.52 39.4 0.414
10 466. 2 7155+ 181 1. 535 1.016 609.7 29.24 40. 1 0. 375
11 432.3 7326+ 412 1.695 1.158 564.0 29.78 43.6 0. 441
12 507.6 7495+ 201 1. 476 0. 866 630.6 29.00 41.0 0.453
13 629.0 7083+ 666 1.127 0.636 683.7 27. 60 41.7 0.477
14 527.7 8344+ 450 1. 581 1. 338 567.7 29.27 40.3 0. 441
15 523.0 7656 462 1.464 0.956 641.0 30.12 41.3 0. 447
16 564.3 6982+ 378 1.238 0.435 634.7 29.22 37.6 0.381
17 499.5 6424+ 450 1. 286 0. 407 617.7 26.78 39.0 0. 385
18 477.0 7680+ 396 1.610 1. 452 582.3 30. 63 40.8 0.437
19 361.6 6154+ 285 1.703 0.182 615.5 22.73 44.0 0.362
20 457.6  7095% 427 1. 551 0. 965 554.0 27.37 42.1 0.391
21 609. 7 8316% 672 1. 364 0.992 628.8 27.32 41.3 0. 405
22 585.8 7648+ 243 1. 305 0.713 668.5 29.95 41.5 0.423
23 579. 4 7347+ 252 1. 268 0. 588 649.1 28.39 39.8 0. 387
24 542.8 7827+ 514 1.443 0.788 639.7 31. 60 40.3 0. 446
25 590.3 6744+ 432 1. 143 0. 336 629.7 26. 84 40.8 0.377
26 601.0 7170+ 324 1. 194 0.515 603.3 29. 89 36. 1 0. 368
27 683. 1 7495+ 466 1. 098 0.434 653.8 30. 46 40.7 0. 388
28 704.3 7341 270 1.043 0. 390 663.7 29. 83 39.2 0. 380
29 670.0 7243+ 498 1. 082 0. 363 664.7 29.43 40.2 0. 388
30 617.0 7027+ 241 1.139 0. 303 654.7 27.85 41.0 0. 388
31 798.7 6936+ 429 0. 869 0. 208 740.9 32.23 41.2 0.438
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2, :
s 30 120 mm ,
1.7 kg/m’, 60 mm IUE 4.0kg/m’
240 mm ,IUE 1.0 1.7kg/m’
3 .
m , , 0 Im
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3
3.1
(1) 326.4 mm 406 mm , 4 414. 7 kg/hm’ 7 199. 3
kg/ hm*>, WUE  1.3985 kg/m’ 1. 629 2 kg/ m’, WUE
, 24. 4% 63. 1%, WUE 16.5%; (2) 406
mm 524 mm . 7199.3 kg/hm’ 8433.6kg/hm’, WUE
1.629 2 kg/m* 1. 403 8 kg/m’, . WUE
, , 29.1% 17. 1%, WUE 13.8% ; ( 3)
524 mm 798.7 mm , WUE ,
52.4% ,WUE 26.2%, 15.9%, WUE
. 180 220 mm; WUE
60 80mm
3.2
4 : , )
60 mm, 60 mm 40. 6%,
1. 815, 21.2%, 4.013 kg/m’,
60 mm s 120 mm , WUE
, 34.6% ,WUE 18.9% , IUE 1.715kg/m’
[2]
( 2 4) ] ] b
[3]
2 [4] 2
1 , ) , ,1997(218): 52 54
2 R . . ,1995,13(2):42 46
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