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Abstract: Greenhouse gas (GHG) emission from agricultural production is an important source of atmospheric GHG. It is
crucial to explore corresponding measures and their effect on mitigating GHG emissions. To gain high crop yield without
increasing GHG emissions, it is necessary to propose new nitrogen (N) fertilizer management strategies. This study was
conducted to determine the effects of different nitrogen fertilizer management (conventional fertilization, decreasing
within 20% of the conventional N application rate, nitrification inhibitor and controlled release fertilizer) on greenhouse
gases emissions from spring maize field in black soil using the static chamber-gas chromatograph method. The results
showed that: the peak of N,O emission flux occurred within 1~3days after basal fertilization and top-dressing from maize
field in black soil. 28.8%~41.9% of total N,O emissions during maize growth period were emitted within the first 16days
after basal fertilization and top-dressing. Decreasing within 20% of the conventional N application rate significantly
decreased the total N,O emissions. Compared with the conventional fertilization with higher rates of N fertilizer (185kg
N/ha), the total N,O emissions and annual global warming potential (GWP) were decreased by 17.6%~46.1% and
30.7%~67.8% respectively under improved N management practices, whereas greenhouse gas intensity (GHGI) were
decreased by 29.1%~67.0%. Nitrification inhibitor addition showed the lowest total N,O emissions, GWP and GHGI
compared with other treatments. Higher CO,emission fluxes occurred from elongating to milky-riping stage. The maize
field was a weak sink of atmospheric CH, in black soil. The emission fluxes of CO, and CH, were not affected by N
application rate (148~185kg N/hm?) and nitrification inhibitor, respectively. Nitrification inhibitor and controlled release
fertilizer had no significant influence on the yield of maize. Under the conditions of our experiment, decreasing N rate by

20% at the basic level of 185kg N/hm* combined with nitrification inhibitor can maintain the stable yield of maize,
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therefore could be served as an appropriate practice for mitigating GHG emissions with reduction of cost in black soil

area.

Key words: nitrogen fertilizer management; nitrification inhibitor; controlled release fertilizer; greenhouse gas (GHG);

reducing nitrogen application; black soil
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Variation of N,O emission fluxes from spring maize field in a black soil under different fertilizer treatments
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Table 2 Average N,O emission fluxes from spring field at

growing season under different treatments [ug N/(m>h)]

Qb 2013 4 2014 4
CK 15.5 +4.1d 13.5+5.0d
N100% 474 +14.4a 37.0£10.5a
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N80% DCD 23.1+6.3¢ 27.149.4¢
N80% CP 21.6 +6.2¢ 23.4+5.8¢
N80% CRF 18.9+5.4cd 26.246.5¢
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Fig.3 Variation of CO, emission fluxes from spring maize field in a black soil under different fertilizer treatments
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Fig.4 Variation of CH, emission fluxes from spring maize field in a black soil under different fertilizer treatments
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Table 3 N,O emission in black soil under different fertilizer treatments (Average emission from 2013 to 2014 )

e AEH W N0 B NoO HE F 2 NoO YAk LL s A 16d Y N2O FHE
Eg(kg N/hm?) Ef(%) Ep(%) LEA5] E16(%)
CK 0.32d - -

N100% 0.94a 0.33a - 419
N80% 0.77b 0.28b 17.6 38.6
N80% DCD 0.57¢ 0.14c 39.8 30.8
N80% CP 0.51c 0.11c 46.1 29.7
N80% CRF 0.51c 0.11c 454 28.8

Vi Eg—EH WINLO S HEBUE ; EE—NOHE KR %1 Ep—N O HE L il E16—Jiti T 5 16d PANOH i b 1l

RN 4 [ ) N S = S I £ 9 N
BRI e E I e ol 5 il P [ B D VA DN
SR S5t v, ANl R0t T K 7 s i e KL AR
FEAR 2 I, it FH SN S 3 8 T K R (P<0.05,
R A4)JEHIENCH) 5 AR TR B P2 #)
B CK FIHINT 28.0%~35.1%, ¥4 31.7%.4H

2.3

EE T > 15t AT A FE N100%, ik 5 it 22 20% ) 4 4
AL PR ) = EE WS AR B AR AE 3 7 7 R S
2980 B AN 52 ) OK AR ) 2 MR R R
PR A ST R N it SR A (RIS I A 40
FILL B3R AU CRF AR50 AU oK (2 2 4
K=

R4 TEIERERTRLEREEMHES

Table 4 Yield and benefit of spring maize in black soil under different fertilizer treatments

st 7% i (kg/hm®) JEs A B A A 28
) 2013 4 2014 4F T [ J6/(hm*a)] [ 7t/(hm®-a) ]
CK 7797.6+937.9b 8807.6 £782.8b 8302.6b - -
N100% 10982.1+£1082.5a 11454.8 +£288.7a 11218.5a 1501.39 -
N80% 10565.5+371.7a 11400.0 +£288.7a 10982.7a 1340.52 2.22
N80% DCD 10327.4+1199.0a 10934.1+642.1a 10630.8a 1414.52 52.36
N80% CP 10089.3t1115.2a 11783.7+1073.0a 10936.5a 1372.70 92.37
N80% CRF 10892.9+932.2a 10906.7 +481.7a 10899.8a 1741.75 85.41
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A% R A5t B, D RO 20% N Bl T A 25 2 B0
S IE RN IR A 4 AN RS ER R4S AU RS AR
2.22~92.37 JG/(hm™a).
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Table 5 Carbon dioxide equivalents under different

fertilizer treatments during spring maize period

posci GWP(kg/hm?) GHGI(kg/t)
N100% 360.3a 32.1a
N80% 249.8b 22.7b
N80% DCD 138.4c 13.0¢
N80% CP 115.9¢ 10.6¢
N80% CRF 134.2¢ 12.3¢
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