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The Influence of Irrigation System in Spring
to Winter Wheat Yield and WUE

ZHANG Sheng-ai', LI Zheng-lai', QIN Qing-chun', HE Jian-xing', LI Rui qi®
(1. The Institute of Agricultural Technology Spreading of Gaocheng County, Gaocheng (052160, China;
2. The Agronomy College of Heibei Agricultural University, Baoding 071001, China )

Abstract: Studied on the effed of dissimilar irrigation to the factors of winter wheat yield or the water usage effective
based on the traditional fertilization in the zone of wheatmaize production one year in Hebei province, involved A1(irr+
gate on the time of wheat jointing ), A2(irrigate on the time of wheat jionting and booting) , A3( irrigate on the time of
wheat jointing, booting and filling) . As a result, the A1 treatment reduced the kernels per-spike and weight per kermels
evidently, no distindion between A2 and A3 treatments; the A2 treaiment has the highest WUE among A1,A2 and A3
treatment .
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Tab.1 Growth parameters of wheat with different irrigation treatments
Giio?v ing Parameter Al A2 A3 Grcw ing Parameter Al A2 A3
stage stage
/ 20 20 20 / 71.3 72 4 74.2
Prowinter / 748 70.7 71 Jointing / 38 4.2 4.2
/ 3.4 33 34 / 21. 6 22.7 23
/ 3.83 3.93 3.87 /g 1254 1274 1389
/g 11009 109.3 1125 /g 3327 3567 359.8
/g 41. 2 39. 8 41.1 / 45. 8 46. 1 45.9
/ 111.8 109. 7 113. 6 Ear emergence / em? 24. 1 27.5 28. 4
Double ridge / 59 6 3 6.3 / em? 25. 4 29. 6 29. 0
/ 13.9 12. 3 12.9
2
Tab.2 Yield components of wheat with different irrigation treatments
/ em / / /% / / '8 (kg 667m) 2
ars ol m
Treatment  Plant Spikelet Grain-setting Graimsetting 66};&52 ple(;4 Grains 1 (I)O.grann Caleulated /(Gkg/ 667n11d)
height per ear spikelet per ear percentage m~(107) per ear weight yiek ramyie
Al 3.7 17.1 13.8 80 9 45.8 29.6 372 428.7 426.7
A2 78. 0 18.0 14.8 822 46. 1 32.6 389 49.4 501.7
A3 71. 0 17.9 14.9 829 45.9 34.1 38 4 510.9 513.0
, 3 1.0 .1 1.3%
: A2 A32 2% 0.3 0.1 ;
, Al " 3.0 4.5 ; 1.7
49.5 am’, A2 A32 1.2 g, 75.0  86.3 kg
7.6 > 7.9 cmz, s
2.2 ,
SSR , 3~
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2.2.1 3
43 33 ; 4.8
an: 0.9 0.8 46.1 45.9
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Tab.3 Varial analysis of ear number of wheat with different irrigation treatments
Source of variance DF SS MS F Fo. s Foo Significance
Treatment 2 0 14 0.07 0.35 0.718 173 5.143 253 ns
Error 6 1.2 0.2
Total 8 1. 34
2.2.2 - )
3, 2.6 (5
2.5 34. 1 :
4.5
1.5 ; 3.0 s
4
Tab.4 Variable analysis of grains per ear of wheat with different irrigation treatments
Source of variance DF SS MS F fo.o Foo Significance
Treatment 2 31.4989 157494 25.96 5 14 10. 92
Error 6 3.639 6 0. 606 6 very significant
Total 8 35.138 5
2.2.3 ( 7),
3 ? 37 2 gv ;
38.9 g, ,
1.2 g, 0.5 g;
1.7¢ F (6
5 (SSR )
Tab.5 Multiple comparison of grains per ear of wheat ( SSR test)
Diference Significance
Treatment Mean K= 2 K=3 5% 1%
A3 34. 10 a A
A2 32. 60 1.5 ab AB
Al 29. 60 3.00" 45" c C
6
Tab.6 Varible analysis of 1000 grain weight of wheat with different irrigation treatments
Source of variance DF SS MS K Foo Foor Significant
Treatment 2 4.580 1 2290 0 9. 82 514 10. 92
Error 1. 400 4 0.233 4
Total 8 5.980 0
7 (SSR )
Tab.7 Multiple comparison of 1000 grain weight of wheat (SSR test)
Difference Significance
Treatment Mean K= 2 K= 3 5% 1%
A2 3890 a A
A3 3840 0.5 ab AB
Al 27.20 1. 20" .77 c C
2.2.4 86.3 ke, 20.2%,
11.3 kg 501.7 kg,

513 ke,



1) R S AZWBA MK EEH R AASF A 8 Yok 167 EEA‘EEHEan".EE
75 kg, 17. 6%

«c 8 F 9 , :

8
Tab.8 Varible analysis of grain yield of wheat with different irrigation teeatments

Source of variance DF SS MS K Fos Foor Significart
Treament 1 11 556. 89 5778 44 55.79 514 10. 92
Error 4 621. 50 103. 58
Total 5 12 178 39
2.3 ,
34.5% ,1m (3 24 ) ; ,AL
27. 4% 55.9%,A2 A3
119.6 mm, 41. 2mm  78. 4 mm, 70% 2004 3 25
49.3mm  70.3 mm , 4 28 R 25.9
mm, s Al
9 (SSR )
Tab.9 Multiple comparion of grain yied of wheat ( SSR test)
Diference Significance
Treatment Mean K= 2 K=3 5% 1%
A3 510. 8 a A
A2 496. 3 14. 53 ab AB
Al 428 3 67.7" 822" c C
2 2 2
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Fig.1 Soil water content in different trial plots
10
Tab.10 Water productivity o different treatments
Treatment / mm / mm /m® / om /(kg/ 667 m?) / (kg/ mm/ 667 m?)
Rainfall Effective Irrigation Soil water Grain yield Water produdwity
Al 184.2 154. 8 45 79. 53 426.7 1 08
A2 184.2 154. 8 90 85. 03 501.7 L 10
A3 184.2 154. 8 135 63. 00 513.0 0 99
2.4 (10,

1. 08 kg/ (mm*667 m%) ;
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