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Abstract A field experiment was carried out to study the effect of nitrogen N fertilizer rate 0 120 kg N hm ™ and
240 kg N hm > on summer maize Zea mays L. var. Shaandan 911 and soil water-nitrogen dynamics. The dryland study
was conducted in the southern part of the Loess Plateau during the warm and rainy summer of 2004 on a soil with high
amounts of residual mineral N. The results showed that appropriate N application rates increased crop biomass and grain
yield. Over application of N fertilizer did not increase crop biomass or yield. In the over-fertilized plots N use efficiency
was only 3. 9% and N residual efficiency was as high as 87.2% . Water distribution in the soil profile was significantly
influenced by the N rate. The 240 kg N hm * treatment contained 593 mm of water at harvest and the water had moved to
a depth of 200 cm. In comparison the O kg N hm ~* treatment contained 561 mm of water and the 120 kg N hm ~* contained
553 mm of water. In both treatments water had moved to a depth of 180 cm. Nitrogen rates significantly affected the
accumulation and distribution of nitrate N in the soil profile but had no significant effect on the amount or distribution of

ammonium in the soil profile. At harvest total nitrate N in the 0 —200cm depth was 78 kg hm > in the 0 kg N hm >
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treatment compared to 148 kg hm ~*in the 120 kg hm ~* and 290kg hm ~ in the 240 kg hm ~>. Nitrate N had moved down to
a depth of 60 c¢m in the 0 and 120 kg hm ~* treatments and 140cm in the 240 kg hm ™ treatment due to percolation during
the summer rainfall. The results suggest that appropriate N application rates could promote the utilization of soil water and
mineral N by summer maize and increase its biomass and grain yield. In contrast over application of N results in the
accumulation of a large amount of nitrate N in the soil profile and increases the risk of nitrate N leaching to the subsoil. In

addition it was observed that nitrate N leaching is significantly slower than the downward movement of soil water.
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Fig. 1 The rainfall and irrigation during summer maize growing season in 2004
10g
110C 24h NO;-N  NH,-N  1mol L'
KCI 50mlIKCI 1h
NO; -N  NH, -N
5
105C 30min 60 ~70°C
0.2500g H,S0,-H,0,
2300 Kjeltec Analyzer Unit
1.4
kg hm P x kg hm ™
Nmin kg hm > = 0 -200cm kg hm ™ + kg
hm ~?
- / x 100
0 ~200cm Nmin - 0 ~200cm Nmin /
x 100
2.1
1 120 kg hm
708kg hm > 778 kg hm > 12kg hm > 15 kg hm 240 kg hm "’
120 kg hm ~* 240 kg hm~*
18.5% 120 kg hm ™
51.1% 240 kg hm > 87.2%
2.2
0 ~200cm 2 404 mm
561 mm 120kg hm ~* 553mm 240kg hm ~* 593mm

240kg hm 120kg hm ~*



200 27

1

Table 1 Crop biomass and N uptake and residual N in soil at different N rates

Biomass kg hm ~2 N uptake kg hm =2 o . ) .
N rates Soil mineral N at N fertilizer use N residue efficiency
kg hm =2 harvest kg hm ~2 efficiency % %
Haulm Grain Haulm Grain
0 7781 b 6907 a 72 b 90 b 97 b
120 8488 a 7695 a 83 a 105 a 158 b 22.4 a 51.1b
240 7992 b 6795 a 80 ab 92 ab 306 a 3.9b 87.2 a

P >0.05 Values followed by same letters show no significant difference P >

0.05 between N rates according to Duncan’ s Multiple Range Test
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Fig. 3 The distribution of water in soil profile at different growth stages of summer maize mm
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Fig. 5 The distribution of nitrate N in soil profile at different growth stages of summer maize
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Fig. 6 The distribution of ammonium N in soil profile at different growth stages of summer maize
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