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188 10C 3 042.8 ~ 1.3
3152.4°7C 180 cm 150 ~ 160 968 128
342.0 mm 2 027 mm 35cm 85 cm
2014
227.4 mm 1.2m 3
1.2 ¢l6 mm
0~20 20~40cm 40 ~ 60 cm
60 ~80 80 ~ 100 cm I m
1.54 g/em’
23.08% (EC) 119.74 uS/cm pH 8.95
14.56 g/kg 0.81 g/kg 0.772 g/kg 192 240 288 kg/hm2
31.48 g/kg 47.8 mg/kg 1.82 mg/kg 9 1 3
98.8 mg/kg 30 132 m’ 1
1 BRTHEERKEBERBRAR
Table I Test scheme of water-nitrogen coupling effect on maize in condition of film mulch and drip
(m*/hm?) (kg/hm?)

CK - - 0.00 0.00 0.00 0.00 0.00 0.00
WINI1 60% ~ 80%  55% ~ 80% 1350.935 57.60 53.76 53.76 26.88 192.00
WIN2 1174.583 72.00 67.20 67.20 33.60 240.00
WIN3 1464.881 86.40 80.64 80.64 40.32 288.00
W2N1 65% ~85%  60% ~ 85% 1802.425 57.60 53.76 53.76 26.88 192.00
W2N2 2 070.743 72.00 67.20 67.20 33.60 240.00
W2N3 1940.121 86.40 80.64 80.64 40.32 288.00
W3N1 75% ~95%  70% ~ 95% 2 197.069 57.60 53.76 53.76 26.88 192.00
W3N2 2299.141 72.00 67.20 67.20 33.60 240.00
W3N3 2 315.058 86.40 80.64 80.64 40.32 288.00

1.4
10 m 2
2.1
10
5 [7-8]
0~20cm 5 20~100 cm
3
3 20 cm
1 m [7-8]
(6]
3 3
SigmaPlot (kg/hm?)
12.0  Excel 2007 Y (mg/kg) x
W N (g/cm?) x (0.2 m) x

(10 000 m*) x10° 1m
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5 / ) 40 ~ 100 cm
2.1.1 2 3 0~20 20~40cm
1
0~20 20~40cm
185.56  161.46
71.97 59.81 45.17 kg/hm’

20 ~ 100 cm 4 0~20cm 0~20cm 3
88.09% 39.27% 32.86% 24.96%
4 2 ( 1 m
40 ~ 100 cm

x2 TRLIEBEHEMNTRME

Table 2 The variability of available nitrogen in different soil layers

(cm) (g/cm’) (mg/kg) (kg/hm?) (kg/hm?)
0~20 1.36 68.10 185.56 32.86 0.18
20 ~ 40 1.45 55.69 161.46 33.74 0.21
40 ~ 60 1.52 23.67 71.97 47.25 0.66
60 ~ 80 1.71 17.47 59.81 34.48 0.58
80 ~ 100 1.72 13.13 45.17 32.38 0.72
800 5 .80~100 cm
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Fig. 1 The residual quantity of available nitrogen in each soil layer after maize harvest
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Fig. 2 Yield distribution due to differing levels of irrigation quantity
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( Y =6 582.799+(6 299.081xW)+(1 465.261xN)+
) (589.757x WN)~(1 691.301x 7)1 434.075xN*)  R*=0.939
5 1 800 ~2 100 m*/hm’ 250 ~ 280 kg/hm’ @
223 - (011 7
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Fig. 4 The effect of the different soil water and nitrogen treatments E5 KEAXRE-FRXMTF2EELE
on yield of maize Fig. 5 Water and nitrogen interaction-contour map of maize yield
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Table 3  Factor value of the frequency distribution and proportion plan with grain yield surpass average
(%) (%)
0.00 0 0.00 3 13.04
0.17 0 0.00 3 13.04
0.33 0 0.00 3 13.04
0.50 2 8.70 4 17.39
0.67 7 30.43 4 17.39
0.83 7 30.43 3 13.04
1.00 7 30.43 3 13.04
23 23
0.804 3 0.507 4
0.0340 0.068 2
1.959 96 1.959 96
95% 0.7377~0.8710 0.3737~0.6411
2015912 ~ 2 167.937 m*/hm’ 227.875 ~ 253.546 kg/hm’
2.3 240 ~ 288 kg/hm’

W3N2

W3N3 2299 ~ 2 315 m3/hm?

250 ~ 280 kg/hm?
W2NI  W2N2

1 800 ~ 2 100 m>/hm?
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Fig. 6 Area of water and nitrogen coupling with graphical
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Effects of Water and Nitrogen on Maize Yield and Soil Residual
Available Nitrogen Through Mulched Drip Irrigation

QI Yinglong', SHI Haibin'", WANG Chenggang', ZHAO Jingdan', WANG Ning®
(1 Water Conservancy and Civil Engineering College of Inner Mongolia Agricultural University, Hohhot 010018, China;
2 Institute of Water Conservancy Science of Inner Mongolia Municipality, Hohhot 010020, China)

Abstract: The field experiments were conducted to study the effect of different water and nitrogen application on maize
yield and soil residual available nitrogen through mulched drip irrigation. The main objective was to determine the suitable
application amount of water and nitrogen to develop a preliminary theory for the harmonious target of high yield, high efficiency,
low nitrogen residues and low loss of nitrogen. Results showed that the low irrigation (1 351 — 1 465 m*/hm?) cannot effectively
increase the role of nitrogen fertilizer on the yield of maize. Combined application of 280 — 290 kg/hm? of nitrogen with
irrigation of 1 400 — 1 800 m*/hm? led to the fastest increase in maize yield, but without synergistic effects of water with nitrogen
on the yield. Combined irrigation of 1 800 — 2 100 m*/hm? with 250 — 280 kg/hm? of nitrogen obtained relatively higher yield and
high synergistic effects of water with nitrogen on the yield. The residue of available nitrogen decreased from the shallow to the
deep layer in the profile of 0 — 100 cm after harvest, and the quantity of water and nitrogen applied mainly affected the residue of
available nitrogen in the layer of 40 — 100 cm. The residue of available nitrogen increased with the increasing nitrogen fertilizer.
When the application rate was about 240 kg/hm?, the quantity of residual available nitrogen increased slowly. The residue of
available nitrogen increased rapidly when the fertilizer increased to above 240 kg/hm?. The low irrigation (1 351 — 1 465 m*/hm?)
decreased the conversion of fertilizer nitrogen to soil nitrogen and quantity of nitrogen residue. Enhancing the irrigation amount
to 1 802 — 2 071 m*/hm?* promoted the conversion of nitrogen fertilizer to the soil nitrogen and increased the available nitrogen.
When the irrigation reached about 2 197 — 2 315 m*/hm?, the nitrogen migration with water in soil profile increased and reached
to deep layer of > 1 m. The quantity of optimization of water and nitrogen coupling were in an approximate ellipse area. The
irrigation of 2016 — 2100 m*/hm? with nitrogen of 228 — 250 kg/hm? in intersection area can be used as suitable amount for
planting maize under mulched drip irrigation in the transition from Song-liao Plain to the Inner Mongolia Plateau.

Key words: Mulched drip irrigation; Water-nitrogen coupling; Soil; Maize yield; Available nitrogen; Nitrogen residual



