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Effects of different nitrogen reduction modes on yield of spring maize and
nitrate-N residue in soils of the southern Loess Plateau
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Abstract: [ Objectives ] Effects of different nitrogen reduction modes on yield of spring maize and soil NO, -N
residue in the southern Loess Plateau were discussed, and scientific fertilization suggestions were put forward to
instruct local maize fertilization and protect environment. [ Methods ] A field experiment was conducted in the
south of the Loess Plateau for three years. Spring maize was planted with half plastic film mulching in one crop
per annum. The experiment consisted of 5 N fertilization treatments, no N application (CK), applying urea N 200
kg/hm® (Con), applying urea N 160 kg/hm* (Mod 1), applying N 160 kg/hm’ of urea plus nitrification inhibitor
dicyandiamide (DCD)(Mod II), and applying slow-release fertilizer urea formaldehyde (SR) N 160 kg/hm’
(Mod II). The yield of maize, the fertilizer N use efficiency and the soil NO; residues were investigated.

[ Results ] Compared with conventional N treatment, the grain yields and N uptakes of maize had no
significant difference under the three N treatments, with the grain yield difference in range of 0.1-0.5 t/hm’.

Compared with the Con, the agronomic efficiencies of fertilizer nitrogen and N partial fertilizer productivities
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were increased by 20.2%-23.2% and 21.9%-23.7%, respectively. The accumulated amounts of nitrate nitrogen

in 0-200 cm soil profile were decreased by 90.7, 97.3 and 100.7 kg/hm’, respectively, with the decrease rates of

44.7%, 47.9% and 49.6% in turn. [ Conclusions ] Reducing 20% of conventional nitrogen input will not affect

spring maize yield and N uptake significantly, but improve agronomic efficiency of fertilizer-nitrogen and N

partial fertilizer productivity. Under the same nitrogen application rate, adding nitrification inhibitor or applying

slow-release fertilizer do not show priorities over urea on nitrate-N residue reduction.

Key words: spring maize; nitrogen reduction; nitrification inhibitor; controlled release fertilizer; nitrate nitrogen
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Fig. 1 Precipitation and average air temperature in the experimental field during the trial period
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Table 1 Aboveground biomass and yields of spring maize under different treatments

Kb H: 4 Biomass (t/hm2) 7 it Yield (t/hm?)
Treatment 2013 2014 2015 SF-HJ{EH Mean 2013 2014 2015 SF-HI{H Mean
CK 12.91a 7.10a 8.13a 9.38 731a 392a 2.63a 4.62
Con 22.00b 23.83b 30.42b 25.42 1033 a 12.23b 17.74 b 13.43
Mod | 18.70 b 2242b 2691b 22.68 1052 a 11.64b 17.73b 13.30
Mod I 20.00 b 22.00b 2543b 2248 1032 a 11.92b 17.61b 13.28
Mod Tl 18.81b 20.82b 26.30b 21.98 10.13a 1142b 17.74 b 13.10

H (Note) : [FFEHE ANRIFAEERRZEFIE 5% /KF- Values followed by different letters in a column are significantly different among the
treatments at the 5% level.

B (R ), AIOTHBRREEMAFA AR GIRRRERCR . BRI A R 1 kg
PR, T AR EFA, AT W U AR~ ORI, R/ AT R A g U A
W AR RE B R R . BIERFRCRN T FIZ T H7 . 2 2 A7, Mod T . Mod T . Mod
44.0~54.2 kg/kg (ZAFRUIEFE9), 45 Con MMy g gy s g = 949 5505 F Con Ab3W, 7T L
t, Mod T, Mod Il Mod I ARSRAYSBACT Ay s g o i e Pl oo 35 RO HEAE T
THES (F 2). BRI U A kAT B T4 5 IR 4 o Co -
S T AU . Mod 1 Moa 23 FPIMEBR FHAMERSEA T SHRER
. Mod Il AbFUEIENEA SRR K B ERR, Bl 3 AR R MCE U, CR b B ) - 4 3 T 25 2
B R N 7 MO T A R AR R WA A B A 3o, JHC A b B £ 0 i i 7
%2 FEMEFERERRE R R R ANE

Table 2 Nitrogen uptakes and nitrogen use efficiencies of maize under different nitrogen application modes

Ay Ak WA i (kg/hm?) NUE NAE NPFP
Year Treatment N uptake (%) (kg/kg) (kg/kg)
2013 CK 1023 a
Con 221.0b 594a 15 51.5
Mod 1 197.0b 59.2a 20 65.6
Mod Il 170.0 b 423a 18.8 64.4
Mod Il 180.8 b 49.1a 17.5 63.1
2014 CK 66 a
Con 223.8b 789 a 41.5 61
Mod 1 176.8 b 69.2a 48.1 72.5
Mod 1l 190.0 b 77.5a 50 74.4
Mod 1 1749b 68.1a 46.9 71.2
2015 CK 254a
Con 220.3b 974a 75.5 88.5
Mod 1 181.8b 978 a 94.4 110.6
Mod 1l 174.4b 93.1a 93.8 110
Mod Il 173.7b 92.7a 94.4 110.6

1 (Note ) : NUE—%UEF]H Nitrogen fertilizer use efficiency; NAE—ZHEAR 24R% Nitrogen fertilizer agronomy efficiency; NPFE—4|
A4 7= 71 Nitrogen efficiency of partial productivity; [F]F 3 5 AS R F 1R R 2 5735 5% W3 7K Values followed by different letters in a
column are significantly different among the treatments at the 5% level.
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Fig. 2 Effect of different nitrogen application modes on distribution of NO; -N in soil profile
®3 TEEAEXATLETRBRAESANRRE
Table 3 Effect of different nitrogen application modes on nitrate-nitrogen accumulation in soil profile
- N _ 2
b 2 (cm) NO, -N ZFHH NO, -N accumulation (kg/hm?) K (%)
Treatment Soil layer 2013 2014 2015 SEHI{E Mean Percentage
CK 0—100 31.7 39.4 244 31.8 57.2
100—200 39.3 23.5 8.5 23.8 42.8
0—200 71.0c 629c 329¢ 55.6 100
Con 0—100 140.4 142.8 102.8 128.7 63.4
100—200 88.7 69.4 64.8 74.3 36.6
0—200 229.1a 2122a 167.6 a 203.0 100
Mod [ 0—100 79.4 62.2 61.9 67.8 60.4
100—200 62.2 34.0 37.2 44.5 39.6
0—200 141.6 b 96.2 b 99.1b 112.3 100
Mod IT 0—100 65.0 43.0 73.6 60.5 57.2
100—200 69.4 51.0 15.2 452 42.8
0—200 134.4b 94.0 b 88.8b 105.7 100
Mod 1 0—100 66.9 472 50.3 54.8 53.6
100—200 753 32.5 34.7 47.5 46.4
0—200 1422 b 79.7b 85.0b 102.3 100
H (Note ) : [RIFVEAEE A FEIFREFRR 27K 5% B3E /K Values followed by different letters in a column are significantly different

among the treatments at the 5% level.
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