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Table 1 Physicochemical characters of 0—30 cm in soil of field

LR/ HHLET/ AL/ HALH/ LB/ B/ AR/ A/
H (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
P Total Organic Available Available Available Available Available Available
nitrogen matter phosphorus potassium zinc iron manganese copper
8.0 1.21 16. 0 49.1 152.5 0.72 5.01 15.97 0.92
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Fig. 1 Grain yield of three maize cultivars under different nitrogen levels
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Table 2 Medium and trace element mass fractions of three maize cultivar
under different nitrogen levels mg/kg
IbFR Treatment Ca Mg Fe Mn Cu Zn B
No 180.8 b 847.0 a 20.9 b 3.9 a 2.2b 17.2 b 7.8 ¢
Ni2o 185.8 b 847.1 a 24.1 ab 3.8 a 2.5 ab 17.9 b 10.8 ¢
Nisgo 192.1 ab 834.1 a 25.9 ab 3.8 a 2.6 ab 18.5 ab 11. 3 be
Nzio 198. 3 ab 833.2 a 27.1a 4.0 a 2.8 a 19.5 ab 14. 8 ab
Nseo 205.5 a 838.6 a 28.3 a 3.9 a 3.0 a 20.4 a 15.5 a
f#4 118 Bonong 118 188.7 b 826.8 b 23.0 b 3.9b 2.9 a 19.2 ab 13.9 a
V& ¥ 22 Xundan 22 206.7 a 854.5 a 29.4 a 4.3 a 2.7 ab 19.6 a 10.8 a
FREL 958 Zhengdan 958 182.1b 838.7 b 23.4 b 3.4 ¢ 2.2b 17.4 b 11.4 a
5 RE/ % CV 6.6 1.7 14.2 11.7 13.9 6.3 13.7

T [ 50 AN i) 7 B 3 7% UK LR RRAE 0. 05 KF 25 5 8.3 (LSD) , T,
Note: Different letters in the same column indicate significant difference at N level or cultivars at level of 0. 05 (LLSD) ,the same below.
x3 EXFRNHT RERERESHEFEAHEXESF

Table 3 Correlation coefficients between mineral elements mass fraction and yield of maize grains

i H Item N P K Ca Mg Fe Mn Cu Zn B

=i Yield 0.648** —0.353" —0.491" " 0.064 —0.059 0.275 —0.346" 0.102 0.112 0.448* *
N —0.237 —0.411"" 0.075 —0.002 0.263 —0.344" 0.089 0.124 0.394" "
P 0.359" —0.193 0.438" " —0.184 0.270 —0.354" —0.229 —0.510""
K 0.412** 0.298~ 0. 289 0.858* * 0.3727 0.381" " —0.032
Ca 0. 205 0.704** 0.557** 0.514"" 0.628"" 0.383""
Mg 0.107 0.252 —0.151 0.014 —0.203
Fe 0.497** 0.391** 0.561"~ 0.301"
Mn 0.352" 0.499 "~ 0.010
Cu 0.710"* 0.683" "
Zn 0.493"*

T xRS w743 R A e M IR B 3 UK F (P <20, 05) AR B 3 K (P<<0.01)

Note:

=4

“ »
% ” 4

and “ * x

Table 4 Ratios of P/Ca, P/Mg, P/Fe and P/Zn

in grains of three maize cultivars

under different nitrogen levels

KPR Treatment P/Ca P/Mg P/Fe P/Zn
No 11.61a 2.47a 102.6a 122.2a
Nizo 10.88 ab 2.39 b 84.3 ab 113.6 ab
Nisgo 10.30 be 2.36b  76.3 b 106.3 be
Naso 9.88bc 2.34b 73.4b 100.8 be
Naso 9.48¢c 2.32b 69.8b 95.5¢
%4 118 Bonong 118 10.46 ab 2.38a 87.1a 103.0b
R ¥ 22 Xundan 22 9.82b 2.37a 69.8b 104.1b
H B 958 Zhengdan 958 11.01a 2.38a 87.0a 116.0 a
TR RE/ % CV 5.7 0.2 12.3 6.7

indicate significant (P<C0. 05) and extremely significant difference (P<C0.01), respectively.
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Table 5 Trace element requirements

in livestock and poultry diets mg/kg
i H Item Fe Mn Cu Zn
P ,
Dairy cow (NY/T34-2004) 15 12 10 10
J

Laying hen (NY/T33-2004) 60 60 8 80
KM Growing pig
(50—80 kg) (NRC-1998)

AR I Hh AR RLIR S3 1E
Average nutrient of 25.3 3.9 2.6 18.7
maize grains

50 2 3.5 50

4 %

SRR 227 FFRL R A% AR G B AR g AR
B I8 A T IO U R SR ZAE 2 A M XA A
bR 25 i K B ) 5 R o i O B LR A
TE— 2 ARG APE R AT 56 &2 H 2 R BN A AR
BB IEAR G o it S A0 RT DA e T KRR
[l s B3 1 AR 22 Bl BT JBOC R BUE r J. Rk
Ca.Mg.Fe Ml Zn A= ¥ A 200 1 3 56k i — 25 15 W]
T B AR A6 A
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Effects of Nitrogen Application Rates on Mineral
Mass Fractions of Maize Grain

HUANG Yufang', YE Youliang', CHEN Wenli*, REN Ning',
ZHAO Yanan' and WANG Yang'

(1. Henan Agricultural Green Development Engineering Technology Research Center, College of Resources
and Environment, Henan Agricultural University, Zhengzhou 450002,China 2. Xinxiang County

Langgong Temple Town People’s Government, Xinxiang Henan 453700, China)

Abstract This study is to clarify the effect of nitrogen (N) application rate on the mass fraction of the
main mineral elements of maize grains. Three cultivars (‘Bonong 118”, ‘Xundan 22’ and ‘Zhengdan
958’) were selected as experimental materials. Five levels of N (0, 120, 180, 240 and 360 kg/hm?)
were conducted at Wenxian county, Henan province. The effects of different N application rates on
the mass fractions of mineral elements such as N, P, K, Ca, Mg, Fe, Mn, Cu, Zn and B in maize
were studied. The results showed that the mass fractions of N, Ca, Fe, Cu, Zn and B in wheat grains
increased with increasee of N application rates. Nevertheless, the Mg and Mn mass fraction of grains
were less affected by N application, whilst the P mass fraction of grains significantly decreased with
increasee of N application rates. The mass fractions of various mineral elements in the grains of ‘Xun-
dan 22”7 were significantly higher than that of ‘Zhengdan 958, and ‘Bonong 118’ was the second
highest among the three cultivars. Application of N fertilizer increased the grain yield of wheat while
reducing the ratio of P/Ca, P/Mg, P/Fe and P/Zn, and enhancing the bioavailability of these four ele-
ments. Additionally, increase of N fertilizer application could increase the mass fraction of mineral el-
ement of maize grains, finally, use of exogenous elemental additives could be reduced, the feed safety
could be improved, and feed costs could be reduced.
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