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Abstract

The object is to explore an optimal supply model of water and nitrogen on maize under alternative
furrow irrigation, the micro-field experiments of rain-shield was conducted about furrow irrigation mode,
nitrogen rate and irrigation amount. Results showed that the maize yield of alternative furrow irrigation
(AFT) , middle water and low nitrogen rate had the maximum grain yield, which was 1. 06 times of AFI,
high water and high nitrogen rate. Under the same water and nitrogen, the yield of AFI was 1. 05 times of
normal furrow irrigation ( NFI), and 1.16 times of fixed furrow irrigation ( FFI). Total nitrogen
accumulation (TNA) of AFI was the most, NFI was the second, and FFI was the minimum. The order of
effect on TNA was furrow irrigation mode, nitrogen rate and irrigation amount, the influences of irrigation
amount on TNA reached significant level.
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A.0.95 g/kg, W 0. 62 g/kg, 28 18. 46 g/kg, A
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Tab.1 Experimental orthogonal design

S S : )
WA WKEB/mm R C/kg-hm?
1 H R 400 240
2 AR RE VA HE 278 120
3 I 2 R VA 206 0
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Tab.2 Irrigation in growth period of maize mm
K BERP WA AR BB R FLE R R At
mK 19 76 57 57 57 57 57 19 400

fk 15 57 38 38 38 38 38 15 278
ik 8 33 30 30 30 30 30 8 206
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Tab.3 Effects of furrow irrigation mode and nitrogen rate on yield and use of water and nitrogen

4 FFRLT™ PN KRR FRar  Eaa HFRAREH ZHARZER 2AZHAE
/kg+hm 2 /kg+hm 2 /kgem™  FE/% SR/ % #/kg-hm™?  fE/kg-hm 7’ /kg+hm 2
A,B,C, 9208.33+68.75  6445.69+75.62 2.3020.02 1.44+0.01 0.85+0.02 132.102.09  54.91£0.96  187.02+3.04
A,B,C, 9851.85 +16.37 5838.75+21.41 3.54+0.01 1.4320.00 0.85+0.01 141.14+0.50  49.48+0.86  190.62 +1.36
A,B5C; 8893.52+29.46  5175.56+3.14  4.3220.01 1.39+0.02 0.66+0.12 123.54£0.97  34.20+4.13  157.74£5.16
A,B,C, 8925.93+26.19  6583.19+107.44 2.23+0.01 1.39+0.02 0.800.01 123.62+1.54  52.63+0.10  176.25+1.45
A, B, Cy 8726.85+62.20 5377.08+122.76 3.14+0.02 1.37+0.01 0.71+0.04 119.32£0.33 3820277  157.52£3.11
A,B;C, 8907.41 £36.01  5053.89+58.93 4.3220.02 1.45+0.03 0.860.00 129.48+2.77  43.40+0.46  172.89 +2.31
A3B,Cy 7500.00 £13.09 5418.19£36.73 1.88+0.00 1.3720.01 0.75+0.01 102.95+0.70  40.78+1.03  143.72+0.34
A3B,C, 8393.52 £72.02 5479.72+6.78 3.02+0.03 1.43+0.03 0.84+0.02 120.23+1.16  46.15+1.33  166.38 +2.50
A3B5C, 8101.85+26.19  4899.86+48.52 3.93+0.01 1.36+0.08 0.78+0.02 110.51 £5.00  38.26+1.30  148.76 £4.69
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Tab.4 Range analysis of yield and the use of water and nitrogen
S FERL R ZARRE KRR OFRAASE AR RAZRRRE ZMAZREHE 2ARBRLE
WHER R 1319.44 554,07 0. 45 0.03 0.01 21. 04 4.47 25.50
K 445.99  1105.93 2.06 0.01 0.03 7.34 10. 82 11.71
it A i 586.42 450. 32 0.13 0. 06 0. 14 12. 00 10. 43 22.43
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Tab.5 Intuitive analysis of yield and the use of water and nitrogen
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WHEAR 2.69%x10° 2 1.34x10° 293.28 WHEFTRX 4.93%x10° 2 2.47x10° 3.43
AR WEKE 3.34x10° 2 1.67x10° 36.45 || ZEn R KR 1.84x10° 2 9.18x10° 12.75
MAE  5.73x10° 2 2.87x10° 62.58 JiEE  3.29 x10° 2 1.64x10° 2.28
WHE Ty 0.31 2 0.15  13.51 WHETT 2 0. 89
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W 3118 2 15.59  33.72 WHE L 675.24 2 337.62  29.90
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it 2R 192. 80 2 96.40  208.48 it R 872.24 2 436.12  26.97
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Fig.1 Mean parameters of maize product and utilization of water and nitrogen
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