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Effects of controlled release fertilizer and nitrification inhibitor additions on nitrous oxide emissions from
spring maize field in Northern China
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Abstract: Soil is the main source of nitrous oxide(N,0 ) emissions. Fertilization critically influences soil N,O emissions. In this study, N,O
fluxes and grain yields were measured in a maize field applied with a controlled—release fertilizer or anitrification inhibitor. The experiment—
was conducted in Shanxi Province,China, during 2009—2012. Four different fertilization treatments ( CK: no fertilizer, U: conventional urea,
SCU: sulfur—coated urea, UDD: nitrification inhibitor) were designed. Automatic static chamber—gas chromatography method was used to
measure N,O emissions. Environmental parameters and maize yields were also monitored simultaneously. Compared with urea, sulfur—coated
urea and nitrification inhibitor reduced cumulative N,O emissions during the 4 growing seasons, with average reduction of 37.77% and
33.39%, respectively. The grain yields of SCU and UDD treatments increased by 16.04% and 6.35%, respectively, in comparison with the
urea treatment. The N,O fluxes were significantly related with 5 ¢m soil temperature, 10 cm soil moisture and soil NH; content( P<0.01).

There was no significant relationship between N,O fluxes and soil NO; content. Most N,O emissions occurred at soil moisture >60% WFPS
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and soil temperature >20 °C. Both sulfur—coated urea and nitrification inhibitor could mitigate N,O emissions and increase grain yields.

These two fertilization could be applied in spring maize production.

Keywords: spring maize; nitrous oxide emission; controlled release fertilizer; nitrification inhibitor
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Table 1 Physicochemical properties of soil used

L=

%5 # Bulk Density/ AHLE Soil Organic 4% Total N/ A4 A Available 4§ Total P/ G % Available A4 Available

Year pH g+cm™ Matter/g- kg™ g kg™ N/mg-kg™ g kg™ P/mg kg™ K/mg-kg™
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%2 HEBEA R (kgN-hm?)
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o e b
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Figure 2 Temporal variation of environmental factors in different
treatments in 2009—2012
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Figure 3 Cumulative N,O emissionsin different fertilizer treatments
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Table 3 Emission factor of N,O in different treatments

A4y Year
2009 2010 2011 2012

44Ty

Average

AbFE Treatment

UEMIRE Urea,U 055  0.59 0.75 0.70 0.65
SCU Bt B B hR &

Sulfer—coated urea, SCU
UDD FREZ+ XU AL
i3] Urea plus 0.44 0.47 0.18 0.40 0.37
dicyandiamide, UDD

0.14  0.22 0.67 0.32 0.34

Ik 347.7 .226.4 229.1 344.7 mm, &K EEETAE
6—8 H, HHERFERFEKER 76.5%~95.1%, 37
IR FLBR R 22 [ K R ) 52w, AR AL YT R A 26.1%
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Figure 5 Emissions of N,O from soil under different soil
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Table 4 Correlation coefficients(r) between N,O emission and
environmental variables

G T WFPS NH: NO;

Year n r n r n r n T
2009 448 0.15%* 448 0.21%*% 448 0.40%* 448 0.24*
2010 484 0.08 484 0.23** 484 0.92%* 484 -0.11
2011 348 0.17** 348 -0.02 ND ND ND ND
2012 404 0.21** 404 0.39*%% 404 024 404 -0.04
BCAIL 1684 0.14%F 1684 0.22*%* 1684 0.63** 1684  0.05
TE:ND R I JCHHH . ND: No data. * F/R7E P<0.05 |- @3, **
FTRTE P<0.01 |2 . *Significant at P<0.05,** Significant at P<0.01.
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(a)(b)(c) and (d) indicate CK, U, SCU and UDD treatment, respectively
B 6 NOHMEES 5cm £iBK 10 cm 138 WFPS X R
Figure 6 Relationship between N,O-N flux and soil temperature at

5 em soil depth and soil WFPS in 10 ¢m soil
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