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Effect of reduced nitrogen fertilization on spring maize production and environmental impacts in rain—fed ar—
eas

WU De—feng', JIANG Ji-shao?, SUN Qi—qiZ, WANG Rui', LI Ru—jian®, WANG Zhi—qi’, LIU Hong—xing*, CUI Quan-hong', GUO Sheng—

1i'**, DANG Ting—hui'*, JU Xiao—tang*

(1.College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Institute of Soil and Water Conservation,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 3. Institute of Soil and Water Conservation, North—

west A&F University, Yangling 712100, China; 4.College of Resources and Environmental Sciences, China Agricultural University, Beijing
100193, China)

Abstract: An experiment was designed to examine effects of reduced nitrogen(N) fertilization on spring maize production, greenhouse gas
emissions and soil nitrate nitrogen(NO3;—N ) residue in under rain—fed farming systems. The three—year field experiment was performed at
the Changwu State Key Agro—Ecological Experimental Station of the Loess Plateau, Chinese Academy of Sciences. Two treatments : tradi—
tional nitrogen(N200) and reduced nitrogen (N150) were employed. Soil mineral nitrogen and N,O emissions were determined regularly.

Results showed that there were no significant differences in maize grain yields between N200( 13.4 t*hm™) and N150(13.3 t-hm™). Howev—
er, the cumulative N,O emissions in N150 was decreased by 24.3%, compared with that of N200. Within 0~200 ¢m soil profile, NO5-N
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residue in the N200 treatment was averagely 210.2 kg +hm™, while it was reduced to 115.1 kg+hm™ in N150 treatment. During the growth

period of spring maize, the water consumption ranged from 354 to 493 mm, with no significant difference between the two treatments (P>

0.05). Reducing 25% of N fertilizer against the traditional N fertilization not only guarantees the maize yields, but also effectively decreases

the N,O emissions and soil NO;—N residues in the cropping system in the Weibei rain—fed agricultural area.

Keywords: spring maize; reduced nitrogen fertilization; grain yield; nitrous oxide; NO;—N
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Table 1 Spring maize grain yields in different N

treatments(t*hm™)

A0y N200 N150

2013 10.30.4a 10.5+0.3a
2014 12.2+0.7a 11.622.7a
2015 17.720.26a 17.70.07a

T A T8O e AN R REFR IR 22 5k 5% .5 KF-o
Note: Values followed by different letters in a line are significantly dif—

ferent between treatments at 5% level.
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N,O-hm?, 5 N200 A H,N150 4bFE 2 0% T4 K
Z= N0 i BRI (P<0.05), [R50 28.8%
(2013 4£).29.7%(2014 4£) . 14.5%(2015 42 ) , -39,
Lk 0.3 kg N,O+hm?,

R 2 AEME N AMBHEERERKS KRR N0
HER = (kg N,O-hm?)
Table 2 Cumulative N,O emissions during maize and fallow periods

in different N treatments(kg N,O-hm™)

A Year ALH Treatment Ma?zze{:e%ason Falﬂiﬁiison
2013 N200 1.4+0.12a 0.5+0.05a
N150 1.0+0.10b 0.4+0.05b
2014 N200 1.3+0.15a 0.6+0.06a
N150 0.9+0.06b 0.5+0.06b
2015 N200 0.8+0.15a 0.6+0.08a
N150 0.7+0.03b 0.4+0.05b

T : [R5 RIAR B 5 N ) 7 BN 28 535 5% 3K
Note: Values followed by different letters within a year in a row are

significantly different between treatments at 5% level.
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BRI 62.6%, AILUEH,0~100 em MFEPIAR
TESINEE A B R AR
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143.0 kg-hm™ ZJi] , ¥4l # 115.1 kg-hm?, 5 N200 £H
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£ 3 FEMRAIER CWP(kg COeq-hm2)F1 GHCI
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Table 3 GWP(kg CO,—eq-hm?) and GHGI(kg CO,—eq -t yield )

in different N treatments

sz 2013 4F 2014 4F 2015 4¢
Treatment  GWp GHGI GWP GHGI GWp GHGI

N200 807+£53a 78x4a 769+74a 63+9a 938+46a 52+6a

N150 555+72b 53+8a 517+53b 47+18b 787+38a 44+21b

T GWP (4 ERFATE 44 )= N,O-Nx44/28%298+CH,~Cx16/12x25;
GHGICH % UARHE R )= GWPHAFRLE R, [FF A5 AN IR 7Bk
AR P<0.05 7K LA R b BRI 22 57k R 3

Note: Values followed by different letters in a row are significantly dif-

ferent between treatments at 5% level.

F 4 REHE N 432 1858 NO;-N % B = (kg-hm™)
Table 4 Amount of soil NO;—N residues in different N
treatments(kg+hm)

Ay Year +JZ Soil profile N200 N150
2013 0~100 cm 148.9a 80.1b
100~200 em 92.8a 62.9b

0~200 cm 241.7a 143.0b

2014 0~100 cm 145.9a 65.6b
100~200 cm 70.3a 34.7b

0~200 cm 216.2a 100.3b

2015 0~100 cm 106.1a 63.8b
100~200 em 66.5a 38.3b

0~200 cm 172.6a 102.1b

T - [ B o AN Rl R FROR 28 531K 5% B E K-
Note: Values followed by different letters in a line are significantly dif-

ferent between treatments at 5% level.

2.4 BEM N HMEMFEKER T

WK 1 frs, N150 F1 N200 FE/K %A B 224 5
(P>0.05). 3 45 R] ,N200 &b B (A FE K A F
347.4~487.6 mm Z[i], ¥I{E H7 430.3 mm;N150 ZbHH ()
FEAKFEA T 330.0~470.2 mm Z 1], ¥J{E A 405.3 mm,

3 e

15 N200 Ak, N150 bt N 5 7E /D 25%1
JEfih b, AR KT AR ELE 10.3~17.7 t+hm™ Z
], SFHAE A 13.3 t-hm™ 28 ROR AF 2555 75 L 1 X
P8 R BRI AR b X 75 PR B B oK B i
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Figure 1 Crop water consumption in different N treatments
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