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Effect of different border irrigation mode to the soil water

and water using efficiency of winter wheat
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Abstract: Field experiment of border irrigation was conducted, have researched the water requirement of winter

wheat during the major growing periods, and analyzed the effect of different border irrigation methods to the soil water and

water use efficiency of winter wheat, evaluated the irrigation quality and the benefits under different treatment of border

irigation. The results indicated that: The maximal water requirement was at the filling stage of winter wheat. In contrast

with the flood irrigation treatment (as CK), the irrigation uniformity and irrigation efficiency of winter wheat by the bor-

der irrigation with the plot of 30 m x 3 m was the highest, reached 93.33% and 84.46% , respectively. The water con-

sumtion was decreased 5.96% , the yield was increased 25.03% , water use efficiency was increased 33.24% , and the

added profit was 1561.61 yuan+hm~2. Therefore, according to the local production situation of the winter wheat bound-

ary irrigation area, the appropriate border irrigation method was recommended that the inflow rate per unit width and bor-

der width and length are 5 L*m~'+s™', 3 m and 30 m,
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Table 1 Basic properties of tested soil

THEEK o AR oA A TR A
Soil layer TJ\t Organic matter Total N Available N Available P Available K
/em exture /(g-kg™h) /(g-kg™h) /(mg-kg™") /(mg-kg™!) /(mg-kg™!)
1%
0~20 L 14.3 1.01 74.1 25.2 173.5
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Fig. 1

Changes of soil water content of 0 ~ 100 cm soil layer in different growth stages
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Table 2 The irrigation uniformity and efficiency on different boundary irrigation modes

Wk R Rk MEAEAL T Treatment
Irrigation index  Bench marking No. 50mx2m S0mx3m 0mx3m 0mxSm
1 84.94(24.80) 60.13(22.13) 75.8(16.85) 61.56(26.96)
2 77.18(29.16) 90.21(24.11) 75.44(23.09) 72.16(24.32)
3 58.11(35.14) 52.89(33.32) 71.72(30.50) 67.79(30.00)
?%iié 4 52.14(28.33) 50.33(33.98) 65.75(36.47) 52.41(43.90)
ﬁf 5 70.63(22.19) 66.34(40.33) 73.62(32.77) 81.14(29.02)
Irigation 6 90.35(20.49) 92.21(23.62) 85.48(32.99) 88.63(29.47)
amount
/mm 7 85.67(21.55) 62.32(64.11) 84.31(28.36) 77.23(29.44)
8 85.38(22.67) 90.46(27.91)
9 65.52(31.31) 58.55(33.63)
HI{E Mean 74.44(26.18) 69.27(33.68) 76.02(28.72) 71.56(30.44)
W1/mm 74.44 69.27 76.02 71.56
W,/mm 90 90 90 90
WK i Trrigation time,/min 76.56(16.41) 88.45(23.98) 63.24(8.76) 92.16(20.55)
E,/% 82.71 76.97 84.46 79.51
Ey/ % 84.67 79.13 93.33 86.86

T AT T R AR EE o

Note: The number in parentheses is the standard deviation.
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Table 3 Yield and water use efficiency of winter wheat under different boundary irrigation modes

s A 3 E=RUIEIS MK Ak FeoKiE TEd ™ VAR EEVES
i Precipitation Irrigation Soil water supply Water consumption Grain yield Water use efficiency
Treatment 2 2 1
/mm /mm /mm mm /(kg=hm™?) /(kghm™?+mm™")
CK 118.30 270.00 86.76 475.06 4652.67a 9.79a
50mx2m 118.30 270.00 40.91 429.21 5540.00b 12.91b
50 mx3 m 118.30 270.00 86.19 474.49 5157.78b 10.87¢
30 mx3 m 118.30 270.00 58.43 446.73 5829.63¢ 13.05b
30mx5m 118.30 270.00 72.86 461.16 5297.78b 11.49¢

TE s AR REFR R AL BE R 22 53 .35 (P < 0.05) 6

Note: Different small letters meant significant difference among treatments at 0.05 levels.
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FE(P <0.05), it B FH [a) e 6 RE 0% 0k 20 7K 43 B T3k
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SR FSCRIEE T 10.99% ; I /NX 30 mx 3 m [
FEAKEIRA T 5.96% , =131 25.30% , 7K 43 Fl
FHRCRYER T 33.24%
3.5 BINFZEFRATMEFHE

FH R 4 AT, A [7 BEE 8 A BT A /N A7 Sl 25 A
1o EMIRAR Y A < BEETE /N X 30 mx 3 m > EE/NX 50
mx2 m>HEHE/NX 30 mx5 m>HEE/NX 50 mx 3
m > 18 (CK) . 5i8WE (CK)AH HL, BE#E /X 30 m
x3 mIL 1 561.61 JC-hm ™25 BEHE/NX 50 mx 3 m
R 150.73 JC-hm ™2, 25 MEREAL PR RIHHER A2 5
BN AT ERR AR 518 BEAH LL, BRIk VE
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Table 4 Cost and return of winter wheat production under different boundary irrigation modes/ ( yuan*hm™?2)

e b B FHERA HERHEA SEA FERIA e ik

Treatment Farming inputs Fertilizer inputs Total inputs Harvest revenue Net income Increase income
CK 1270.00 2440.00 3710.00 9770.61 6060.61 —

50 mx2m 2180.00 2440.00 4620.00 11634.00 7014.00 953.39

50 mx3 m 2180.00 2440.00 4620.00 10831.34 6211.34 150.73

30mx3m 2180.00 2440.00 4620.00 12242.22 7622.22 1561.61

30mx5m 2180.00 2440.00 4620.00 11125.34 6505.34 444.73

T R AR A BT R B 28 EIEREIRS AT T AR, R 25 B 7 W IE GRUIR SRS AT S AR A . 2011 4R LR

Wit JRZEE 1.9 90 kg™, I BERRES 3.1 I kg™, SALHT 5.2 50 - kg™ NEM T M6 2.10 T kg™

Note: The tillage cost in table 4 include manual and mechanical inputs of sowing, plowing, ridge forming, mulching film and straw, as well as the material

inputs ofpesticides, seeds, plastic film, liquid film and straw etc. Fertilizer prices in 2011: urea is 1.90 yuan-kg™", triple superphosphate is 3.1 yuan*kg~

1

potassium chloride is 1.90 yuan-kg™". The market prices of wheat is 2.10 yuan-kg~' in 2011.

1
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