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Effect of nitrogen fertilization on yield and nutritional qualities of food maize
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Abstract A field experiment was carried out to study the influence of nitrogen fertilization on the grain yield and nutri-
tional quality of maize Qianxing 2302 . Results showed that N application increased grain yield from 9.59% to
23.14% compared with control without fertilization — and improved proteins amino acids starches and fatty acids con-
tent in grain. Furthermore N application did not change the ratio of amylase to amylopetine. In maize grains the con-
tents of MET PHE LYS ASP SER GLU GLY HIS and flax acid were rather consistent and mainly controlled by
genes instead of fertilization. However the other nutrient elements i e albumin globulin prolomine glutamine
THR VAL ILE LUE ALA TYR PRO amylase amylopetine oleic acid sub-oleic acid palm acid and stearic
acid was varied with both genes and nitrogen fertilization. In general applying about N 150 kg/ha fertilizer was optimal
for Qianxing-2302 for the purpose of higher yield with better qualities.
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1 2302
Table 1 Effects of N fertilization on the content and composition of proteins in the grains of maize Qianxing-2302
% % % % % /
Treatment Total protein Albumin Globulin Prolomine Glutamine Glu/Pro
NO 9.02 ¢ 1.07 b 0.80 b 2.15¢ 1.48 b 0.69
N125 9.75b 1.28 ab 1.02 a 2.48 ab 1.68 ab 0.68
N150 10.38 a 1.38 a 1.05 a 2.76 a 1.80 a 0.65
N175 10.22 a 1.35a 0.97 ab 2.54 ab 1.64 ab 0.64
N200 10.03 a 1.33a 0.92 ab 2.21 be 1.58 ab 0.71
N225 9.47 be 1.01 b 0.83 b 2.18 be 1.57 ab 0.72
Note 5% Values followed by different letters in each column are significant at 5% . The same
below.
~200 kg/hm? N 125 ~ 175 kg/hm?
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Table 2 Effects of N fertilization on the content of total and essential amino acids in the grains of maize Qianxing-2302

Treatment Total AA Essential AA THR VAL MET ILE LUE PHE LYS
NO 9.89 d 5.35b 0.40 b 2.86 b 0.44 a 1.02 b 0.18 b 0.28 a 0.17 a
N125 10.99 b 5.82 ab 0.49 ab 3.04 ab 0.46 a 1.08 ab 0.23 ab 0.31 a 0.21 a
N150 11.64 a 6.22 a 0.52 a 3.16 a 0.52 a 1.18 a 0.27 a 0.33 a 0.24 a
N175 11.15b 5.87 ab 0.50 ab 3.07 ab 0.46 a 1.04 ab 0.26 ab 0.32a 0.22 a
N200 10.78 be 5.71b 0.48 ab 2.96 b 0.46 a 1.04 ab 0.24 ab 0.31a 0.21 a
N225 10.43 ¢ 5.56 b 0.43 ab 2.94b 0.43 a 1.02 b 0.25 ab 0.31 a 0.18 a

3 2302 %o

Table 3 Effects of N fertilization on the content of unessential amino acids in the grains of maize Qianxing-2302

Treatment ASP SER GLU GLY ALA TYR HIS ARG PRO

NO 0.51 a 0.37 a 1.45 a 0.27 a 0.62 b 0.24b 0.18 a 0.31a 0.56 b
N125 0.58 a 0.41 a 1.50 a 0.30 a 0.80 ab 0.32 ab 0.23 a 0.38 a 0.65 ab
N150 0.62 a 0.42 a 1.52 a 0.34 a 0.83 a 0.36 a 0.24 a 0.40 a 0.69 a

N175 0.60 a 0.41 a 1.51 a 0.32a 0.82a 0.35 ab 0.22 a 0.37 a 0.68 ab
N200 0.57 a 0.38 a 1.48 a 0.31a 0.79 ab 0.31 ab 0.21 a 0.36 a 0.67 ab
N225 0.55 a 0.38 a 1.46 a 0.29 a 0.75 ab 0.29 ab 0.21 a 0.33 a 0.61 ab
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Table 4 Effects of N fertilization on the content and composition 2.5
of starches in the grains of maize Qianxing-2302
5 7.16%—~
Total starch  Amylase I Amylopetine 11 2l 2
Treat. Y viop /11 ratio 15.56% 11.85% N 150 ~175 kg/hm
% % %
NO  70.16 b 18.98 b 51.18 b 0.39

NI25  72.52ab  20.34ab  52.18 ab 0.38

NI50  73.31a 20.57 a 52.74 ab 0.39

NI75  73.28a 20.24ab  53.04a 0.38 2302 N 150 ~ 175
N200  72.84ab  20.15ab  52.69 ab 0.38 kg/hm?

N225 72.15ab  20.07ab  52.08 ab 0.38

5 2302 %

Table 5 Effects of N fertilization on the content and composition of fatty acids in the grains of maize Qianxing-2302

Treatment Total fatty acid Oleic acid Sub-oleic acid Flax acid Palm acid Stearic acid
NO 4.05b 1.15b 2.12b 0.05 a 0.71 b 0.07 b
NI25 4.34 ab 1.22 ab 2.30 ab 0.06 a 0.76 ab 0.11 ab
N150 4.68 a 1.30 a 2.37 a 0.07 a 0.84 a 0.12 a
N175 4.65 a 1.27 ab 2.37 a 0.07 a 0.81 a 0.11 ab
N200 4.57 ab 1.20 ab 2.31 ab 0.07 a 0.76 ab 0.11 ab
N225 4.41 ab 1.18 ab 2.30 ab 0.06 a 0.72 ab 0.10 ab
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