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Abstract: A field experiment was conducted with 5 treatments, (1) control(CK) : no N fertilizer; (2) convention-
al fertilization(U): traditional urea at 240 kg/ha by two splits; (3) synergistic urea(DU): double—effect inhibitor syner-
gistic urea mixed with traditional urea = 2:1, one—off fertilization at 180 kg/ha; (4) coated urea(CU): resin—coated
urea mixed with traditional urea = 1:2, one—off application at 180 kg/ha; (5) biochar synergistic urea(BU): biochar
synergistic urea and traditional urea mixed at 2:1, one—off fertilization at 180 kg/ha, to verify the trait of nitrogen(N)
supply, yield and environmental impacts. Three one—off fertilization treatments significantly increased mineral N
supply in the early stage, and maintained a certain N supply intensity in the big bell stage; the N supply of the BU
treatment was higher than the other two treatments. Compared with U treatment, one—off fertilization did not produce
obvious effects on maize growth and yield, and the agronomic N efficiency increased significantly, the NH; emission
decreased by 54%—63% and soil nitrate N residues also decreased by 6%—29%. In Conclusion, one—off application
of the controlledow release fertilizers by 25% reduction can sustain a high—level yield and reduce environmental im-
pacts. In comparison to polymer—coated urea, the manufacture of double effect inhibitor synergistic urea is simpler,
lower cost, and the N release is faster, resulting in sufficient supply. The double effect inhibitor synergistic urea add-
ed with biochar protective layer can further promote yield and N use efficiency.
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Fig.1 Temperatures and precipitations at 10 days interval after sowing
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Fig.2 Inorganic N dynamic nitrate N and ammonium N in 0-30 c¢m top soil with different fertilizers during growing stages
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Table 1 Plant height, stem diameter, chlorophyll, biomass at different growing stages

P (cm) ZEH (mm) 42 (SPAD) 2t A Py (/hm?)
it Height of plant Diameter of plant Chlorophyll Biomass
Treatment

40d 50d 64 d 40d 50d 64 d 40d 50d 64 d 111d
CK 154 a 222 a 263 a 18.0a 224 a 22.1a 473 b 563 a 57.7a 454b

U 145 a 225 a 259 a 179 a 229a 21.2a 51.0a 544 a 584a 531 ab

DU 150 a 229 a 253 a 174 a 22.1a 224 a 48.5 ab 53.0a 59.5a 4.78 ab
CU 153 a 229 a 257 a 17.6 a 224 a 213 a 48.9 ab 533a 60.2 a 6.14 a
BU 157 a 230 a 261 a 173 a 21.5a 223 a 50.9 a 542 a 583a 6.35a

1« [ BUAS ) INE FRE R A B R 22 5 1 35 (P<0.05). R3],

Note: Different lowercase letters in the same column mean significant difference between treatments(P<0.05). The same below.
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Table 2 Yield, agronomic efficiency of N fertilizer and partial N productivity under different N fertilizer treatments

b B FEE(10'F/hm?) THIE (g) FERIEL Fhm R ) FAERFRFE (kelkg)  BILRAE S T) (kg/ke)
Treatment Spike number 100—grain weight ~ Kernels per spike Grain yield Agronomic efficiency Partial productivity

of N fertilizer of N fertilizer

CK 6.67 28.0+x1.3 b 525+44.9 ab 9.26+0.8 b — —

U 6.67 30.3+0.5a 507+30.4 b 10.2+0.7 ab 384¢ 424D

DU 6.67 28.1x1.5 ab 5514234 a 10.3+0.8 ab 5.68b 57.1a

CU 6.67 29.2+0.5 ab 532+6.3 ab 10.2+0.1 ab 549b 56.9 a

BU 6.67 28.4+1.4 ab 566+42.6 a 10.6+£0.9 a 722a 58.7a

2.4 HEEXMTIFELNERKE

Jit Ak PR ) S A K R AR A SS 3~ 5 d
PN 3k B (R (R 4), Horb U b BREE IR e, I8 )
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Fig.4  Dynamic of ammonia volatilization under different treatments
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Table 3  The amount of ammonia emissions under different treatments

ik B FENE J5 38 AT (kg/hm’) LSS (kg/hm®) SR (kg/hm') IR (%)
Treatment After BF before TD After TD Total NH; volatilization NH; volatilization rate
CK 1.15d 0.59b 175 € —
U 481 a 2.84 a 7.65 a 2.5
DU 233 ¢ 0.52b 2.85d 0.6
CU 2.70 b 0.53 b 323 ¢ 0.8
BU 2.90 b 0.59 b 349b 1.0

1 BF E/RHEAE TD FoRiB A .

Note: Basal fertilizer, Top—dressing
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Table 4 The nitrate and ammonium N accumulation

in 0-90 cm soil after harvest keg/hm’
i TS A
Treatment Nitrate N Ammonium N

CK 88.6 ¢ 142 b

U 373.0a 172 b

DU 335.0 ab 23.1 ab

CU 264.0b 275a

BU 350.0 ab 24.2 ab
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The distribution of nitrate N and ammonium N in soil 0-90 c¢m after harvest
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