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Nitrogen Use Efficiency in Some of Main Maize

Hybrids Grown in North China
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(Department of Plant Nutrition, China A gricultural University, Beijing 100094, China)

Abstract: Overdose of nitrogen (N) fertilizers may cause lower N use efficiency, higher input, as well as nitrate
pollution of groundwater. Nitrogen efficient maize hybrids can be an important way to solve such problems. In the
present study, eight maize hybrids from North China were used to investigate their response to low and high N in
yield, N uptake and N efficiency. Two year’s results showed that significant genotypic difference existed in yield, N
efficiency, N uptake in different development stage, Nongda 108 got highest yield under both high and low nitrogen
level, with highest N uptake and N residual in stalks. Zhongdan 2996 had higher N uptake, lower N residual in
stalks, hence higher N translocation efficiency. Path analysis indicated that N uptake efficiency had significant role
in determining N efficiency under both N levels.

Key words: Maize; N efficiency; N uptake; N utilization

20 , ) )
N ’ tH o ’
- N i 30 ,
o , 666.7 NO~-N 300 mg/kg", ,
hm? , 1/3 , ,
4200 hm?, 300 kg, , 14
300 ° , ,69
o , (50 mg/L), 300 mg/1F,
878 kg/hm?, 24.2 kg, o
: 2002-10-16
1972-), : .51 ’

(39770438) 973 (G1999011707) ’

78



1
1999
s ,0~30cm
0.067% Nnim11.79 kg/hm?( 1.25 mg/
kg, 3.99 mg/kg) . 3.90 mg/kg.
25.60 mg/kg. 5 14 ,
9 16 °
,7 30°C 12
,7 24 4220C 5 )
4 9 274.9 mm,
60% M, ,
2000 °
,0 ~ 30 cm 0.097%
Nnim106.98 kg/hm? ( 1.91 mg/ke .
45.83 mg/kg) .Olsen—P 29.99 mg/kg . 97.36
mg/kg, ; ,
1.1
8
L,
1
3 2996
32 5
108 321
1236 4
1.2
, 8
o 3 .4 s 5m, 0.5m,

0.33m, 1999 ,
(P,05)69 kg/hm?, KCI(K)75 kg/hm?,

(N)75 kg/hm?, (N)150 kg/

hm?, 2000 , KCI(K)78.5 kg/hm?,
(N)200 kg/hm?, . (
) o o
1.3
2000 3,
o 15
;3 o
1.4
(Nitrogen Harvest index, NHI )=
/
(% ) (Nitrogen Translocation Efficiency,
NTE)= / x100
CHLOROPHYLL METER
SPAD-502
Moll(1982)® :(1)
(Nitrogen Use Efficiency, NUE), :
= / , (
Nnim) -(2) (Nitrogen Uptake

Efficiency, NUpE)

. (3) (Ni-
trogne Utilization Efficiency, NULE)

’

- 1999

79



2003 11 2
o , s Nnim
s , , (47.74 mg/kg) , ,
o bl o
, 7. 2000 , 2000 ,
’ ’ o
2 N
1999 2000
NS NS NS NS NS NS NS NS
* NS * NS NS wk NS NS
X NS NS NS NS NS NS NS ok
NS [# ., 5% 1%
3 1999
(kg/hm?) (kg/hm?)
(kg/hm?)  (kg/hm?) (kg/hm?)  (kg/hm?)
225 27
3 7558 175.27 106.95 0.61 3 8 065 200.39  102.82 0.51
32 4950 138.34 70.02 0.51 32 6184 147.61 100.35 0.68
108 6677 219.21 95.58 0.44 108 8930 179.88 111.31 0.62
1236 6550 212.71 113.00 0.53 1236 7527 170.68 113.71 0.67
2996 7197 182.13 114.88 0.63 2996 6184 129.51 91.72 0.71
5 4078 125.15 79.43 0.63 5 5335 119.71 85.20 0.71
321 6514 163.09 95.50 0.59 321 7 440 138.26 95.50 0.69
4 6357 164.33 94.81 0.58 4 5687 163.42 83.27 0.51
6235 172.53 96.27 0.56 6919 156.18 97.98 0.63
LSD(0.05) 1936 38.98 28.12 0.15 LSD(0.05) 2143 35.81 32.63 0.14
4 2000
(kg/hm?)
(kg/hm?) (kg/hm?)
207
3 7275 200.22 107.02 129.37 93.21 36.05 27.50 0.53
32 9309 250.30 134.30 183.84 116.00 66.71 34.04 0.54
108 9422 231.28 123.77 149.95 107.51 41.99 27.17 0.54
1236 6791 181.66 91.29 130.75 90.37 40.37 31.13 0.50
2996 11271 218.53 168.09 140.19 50.44 89.15 62.43 0.77
5 6887 143.12 90.14 107.50 52.99 55.44 47.47 0.63
321 10 103 228.97 145.55 129.22 83.43 46.41 35.99 0.64
4 9322 256.65 132.14 163.53 124.51 38.53 23.17 0.51
8797 213.34 124.04 141.79 89.81 51.83 36.11 0.58
LSD(0.05) 2286 52.71 30.08 57.69 27.32 44.98 19.72 0.06
0
3 8585 223.28 131.44 153.12 91.84 59.77 37.01 0.59
32 8262 209.08 114.54 107.94 94.54 13.34 5.84 0.55
108 10 002 265.38 151.13 176.51 114.25 61.90 35.07 0.57
1236 6859 163.61 96.44 151.39 67.17 84.61 55.87 0.59
2996 11 698 214.74 147.31 164.12 67.43 95.64 58.56 0.69
5 7152 177.82 103.25 140.70 74.57 65.92 45.73 0.58
321 9754 194.60 132.54 143.05 62.06 81.44 56.85 0.68
4 9833 282.46 146.82 143.34 135.64 7.80 4.29 0.52
9018 216.37 127.93 147.52 88.44 58.80 37.40 0.59
L.SD(0.05) 2709 62.32 38.45 55.66 28.50 44.75 24.75 0.06
2.2 ( 3. 4.
108

80



b o N Y 5 N
N N N - 1236 .
18% ~ 19% 15% ~ o N
19% 15% .22% 17% ~ 19% .45% .50% s s
, 2996 108 s , ,
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’ 65% ’ N
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, 67% :
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35.07%, 0.57, .
, 108 s o
o 2996, 5 5
64%, , 62.43%, (6,
0.77. , ,
76% , . o
58.56%, 0.69, 2996
5
1999 2000
(kg/hm’) (kg/kg) (kg/kg) (kg/kg) (kg/hm) (kg/kg) (kg/kg) (kg/kg)
225 207
3 0.74 43.07 31.92 0.64 37.04 23.17
32 0.58 36.72 20.90 0.80 37.36 29.65
108 0.93 30.41 28.20 0.74 38.99 28.41
1236 0.90 29.28 26.25 0.58 34.32 21.63
2996 0.77 39.41 30.39 0.70 51.80 35.89
5 0.53 27.28 14.41 0.46 47.63 21.93
321 0.69 39.58 2751 0.73 44.06 30.58
4 0.69 36.95 25.44 0.82 36.30 29.69
0.72 34.50 24.80 0.68 40.94 27.62
LSD(0.05) 0.17 8.40 8.18 0.17 4.08 6.36
27
3 5.17 40.34 207.91 2.09 38.51 75.56
32 3.81 4125 159.42 1.95 39.53 77.22
108 4.64 50.08 230.22 248 37.86 102.82
1236 4.40 44.09 194.05 1.53 41.67 64.10
2996 334 52.55 159.43 2.01 54.48 104.66
5 3.0 44.87 137.53 1.66 40.42 66.84
321 3.56 53.90 191.81 1.82 50.04 91.16
4 421 35.01 146.61 2.64 34.73 91.90
372 46.08 165.88 2.02 42.15 84.28
LSD(0.05) 0.92 20.20 55.26 0.58 4.20 18.71
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2003 11 2
6
1999 2000
HN 0.993 6 0.666 9% 0.902 0 0.698 9%
LN 1.004 9 0.716 7* 0.993 6 0.666 9*
HN -0.3267 -0.203 1
LN -0.288 2 -0.3267
HN 0.775 4 0.356 8 0.7154 04594
LN 0.724 6 0.3249 0.775 4 0.356 8
HN -0.418 6 -0.256 0
LN -0.399 7 -0.418 6
R’=0.939 2(HN),R?=0.955 5(LN);2000  R*=0.959 O(HN),R*=0.939 2(LN)
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