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Abstract: Through the published literature analysis of wheat and maize field in North China, this study investigated the effects of different
management methods of nitrogen(N ) application rates, basal/topdressing ratios and N control measures on the soil N,O emission and crop
yield. The results showed that reducing N application rates and adjusting basal/top dressing ratios under high N level could decrease soil N,O
emissions. Besides, N application with nitrification inhibitor dicyandiamide(DCD) was an effective practice for wheat/maize yield enhance—
ment and soil N,O emission reduction. In order to reduce the soil N,O emission as well as ensure crop yield production in North China, the
optimal N application rate of 167~174 kg+hm™ at basal/top dressing ratio 1:1 with DCD was recommended for wheat production. As a result,
soil N,O total emission was 0.31 kg+hm™ and wheat grain yield reached more than 6 200 kg+hm™. For maize production, the optimal N appli—
cation rate of 177~181 kg+-hm™ at basal/top dressing ratios 2:3~1:2 with DCD was regarded as the best practice. Soil N, total emission was
1.70 kg-hm™ and maize grain yield exceeded 9 000 kg*hm™
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Figure 1 Stepwise regression analysis of soil N,O total emissions in wheat field
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Figure 2 Stepwise regression analysis of wheat yield
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Table 1 Effects of different nitrogen ratios of basal to top dressing on soil N,O emissions and wheat yield
MUY gy, NOMPRER NOWHER  BGEIENO  RGCENO (R MR g
kg+hm™ = kg+hm™ % Hefi /g ke HEE /mg - kg™ kg+hm™ % -
150 1:1 0.16 23.1 1.1 239 6 692 79.0 CHk[17]
225 1:1 0.25 923 1.1 39.4 6 350 69.8
150 2:3 0.96 1233 6.4 163.4 5 876 76.6 SCHik[18]
225 2:3 1.06 146.5 4.7 169.4 6 258 88.1
150 1:0 0.47 205 3.1 86.6 5430 41.4 k[ 19]
220 1:0 0.67 71.8 3.0 118.8 5 640 46.9
150 4:3:3 027 107.7 1.8 — — — SCHik[26]
200 4:3:3 0.36 176.9 1.8 — — —
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Table 2 Effects of different nitrification inhibitors on soil N,O emissions and wheat yield
MRUTE NOFRHERY  NORHER AR NO i) NO fEd =i/ s B T
kg+hm™ kg-hm % Hejiltit/g kg™ Hejiltit/mg kg™ kg-hm™ %
225 1.06 146.5 4.7 169.4 6 258 88.1 CHR[18]
225+5%DCD 0.66 53.5 29 84.6 7 800 134.4
300 1.14 165.1 3.8 186.3 6 120 83.9
300+5%DCD 0.75 744 2.5 105.0 7 141 114.6
150 0.47 20.5 3.1 86.6 5430 414 SCHk[19]
150+5%DCD 0.49 25.6 33 78.3 6 260 63.0
150 fu Ji& 0.47 20.5 3.1 79.0 5950 549
225 1.06 86.0 4.7 132.0 8033 553 SCHk[16]
180+DCD 0.75 31.6 42 78.9 9 507 83.8
180+4H KR 0.91 59.6 5.1 96.1 9 473 83.1
100 — 164.0 — — — 24.0 SCHR[15]
100 fI % — 114.0 — — — 30.0
270 — 270.0 — — — 40.0
270 i fE — 214.0 — — — 41.0
200 0.73 238.4 3.7 200.0 3650 25.9 CHR[27]
200+DCD 0.40 86.6 2.0 111.1 3 600 24.1
200 i 0.49 126.8 2.5 146.3 3 350 15.5
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Figure 3 Stepwise regression analysis of soil N,O total emissions in maize yield
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Figure 4 Stepwise regression analysis of maize yield
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Table 3 Effects of different nitrogen ratios of basal to top dressing on soil N,O emissions and maize yield

LIV . NO ik i/ NO S e/ AL N0 i N0 1Ewy it/ v g
Fa WrmEI% BRI

kg+hm? kg+hm? % Helcit /g - ke HFilid /mg- kg kg+hm™

225 1:0 3.12 1245 13.9 316.4 9 860 3.7 SCHR[33]
225 2:3 2.81 102.2 12.5 276.3 10 170 6.9

150 2:3 2.54 398.0 16.9 337.4 7529 31.9 SCHRI18]
225 2:3 2.99 486.3 13.3 378.0 7911 38.6

180 111 0.69 331.3 3.8 66.8 10 330 57 SCHRI30)
240 111 1.10 587.5 46 1123 9797 0.2

200 1:0 1.88 161.1 94 153.7 12 230 206.5 SCHR(34]
160 1:0 1.36 88.9 8.5 116.9 11 630 191.5

210 1:2 1.29 57.3 6.1 124.8 10 333 11.6 SCHR28]
263 1:2 143 74.4 5.4 1347 10 620 14.7
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N;O 1.06 kg+hm™ A i A SCRR R UEf T2 4
B 5387, B /N2 S AR U 167~174 kg-hm?,
N,O HEjilt 0.31 kg+hm™2, P25 7E 6 200 kg-hm2 L I, 7F
R T H B AR B REISHE NLO N8 T 22 i it
AT X BT R, oK ZE A 392 kg
hm? i, PP E N 9 461 kg+-hm?, +3EHEK N0
3.31 kg-hm™, ZEAHTEAFECSTSY 200, At + bt 2
150 kg-hm™ (1 T K= MRS RLUN F5c by, kPR
it 7633 kg-hm™ H 24 R /N, ACHIA £
KA 177~181 kg-hm?, JAFHENE A &
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Table 4 Effects of different nitrification inhibitors on soil N,O emissions and maize yield

Ll NO HECE R/ N.O kSR, A NO  HA7 R NO YEM =1t/ T " ;
kg+hm? kg-hm? % Heit /g kg HERCR /mg kg kg-hm? e HATR
180 1.53 488.5 8.5 129.5 11 815 19.9 SCHE[35]
180+10%DCD 0.62 138.5 3.4 49.4 12 551 274
180+5%DCD 0.81 211.5 4.5 70.6 11 469 16.4
180 Frifu iz 1.41 4423 7.8 109.0 12 939 313
180 1.17 550.0 6.5 108.8 10 758 27.9 SCHR[36]
180 G K3k 0.70 288.9 3.9 59.9 11 684 389
180 KI5 R 2 0.78 333.3 43 65.5 11 908 415
225 3.12 1245 13.9 316.4 9 860 3.7 SCHR[33]
225 fufiE 3.67 164.0 163 337.9 10 860 142
160 1.36 88.9 8.5 116.9 11 630 191.5 SCHR[34]
160+109%DCD 091 26.4 5.7 76.3 11 920 198.8
210 0.96 77.8 4.6 96.2 9977 14.9 SCHK[29]
210 fufiE 0.98 81.5 4.7 95.3 10 282 18.4
210+1%DCD 0.84 55.6 4.0 79.5 10 560 21.6
225 2.99 486.3 133 378.0 7911 38.6 SCHR[18]
225+5%DCD 2.42 374.5 10.8 2275 10 637 86.3
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