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Threshold of Chemical Nitrogen Fertilizer Input to Spring Maize
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(Institute of Plant Nutrition and Environmental Resources,
Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: The field experiment was conducted to investigate effects of nitrogen application on spring maize in
yield, crop nitrogen uptake and mineral nitrogen(N min) balance, that designed to 6 levels of nitrogen application
rates(0, 150, 200, 250, 300 and 400 kg/ha). The results showed that, N min content with increasing soil depth was
gradually reduced, which ammonium nitrogen(NH,'~N) and nitrate nitrogen(NO; —N) had two peaks in the soil depth
of 20~40 cm and 100-120 cm, respectively. NO and N150 treatment NH, =N content was lower than the others on
the soil depth of 0-40 cm. There was positive correlation between the crop nitrogen uptake and nitrogen fertilizer ap-
plication < 264.16 kg/ha(p<0.01), there was not significant while N application = 264.16 kg/ha. There was positive
correlation between the apparent nitrogen loss and N application in the soil depth of 0 — 120 ¢m, namely, nitrogen
fertilizer was short supply in field when N application < 221.36 kg/ha. In conclusion, a reasonable nitrogen applica-
tion rate should be about 221.36-264.16 kg/ha, nitrogen application rate of the highest yield was 252.93 kg/ha.
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Table 1~ Mineral N balance during the growth period of spring crop kg/hm’
AFRBA AR RS
qb Available N input at growing stage Available N expend after harvesting
Treatment iR T BT ERI e YER I BRERW TR FMRA
N application rate N, before sowing N net mineralization N uptake by crop Residual N,;, N apparent loss

NO 0 150.24 57.85 91.08 A 117.01 -

N150 150 150.24 57.85 148.60 B 231.18 -21.69
N200 200 150.24 57.85 17371 C 252.61 -18.23
N250 250 150.24 57.85 191.95D 263.35 2.79
N300 300 150.24 57.85 191.78 D 280.48 35.84
N400 400 150.24 57.85 203.77D 304.46 99.85

T B AR TR R OR 22 573K B KF(p<0.01), R, R B AR R TAEF B AHA

Note: Values with the different lowercase letters in the same column mean significant difference(p<0.01). The same below. — represents that com-

pared with uptake N by crop, total available N is lack.
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Fig. 2 Simulation of the relationship between N uptake by crop and N apparent loss and N application rate
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Table 2 Grain yield of spring maize as affected by N application rate
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Multiple comparisons(Duncan) Analysis of variance
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Fig.3 Relationship between N application rate and grain yield
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