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ABSTRACT

Greenhouse-gas emission factors are widely used to estimate emissions arising from a defined unit of a
specific activity. Such estimates are used both for international reporting to the United Nations
Framework Convention on Climate Change (UNFCCC) and for a myriad of national and sub-
national reporting purposes. The Intergovernmental Panel on Climate Change (IPCC) provides a
methodology for national and sub-national estimation of known greenhouse gas emissions including
N,O for each sector from which the emissions arise. The objective of this study was to develop an
emission factor to estimate the direct N,O emission from an agricultural field cultivated with Chinese
cabbage during spring season in 2010-2012. An estimated emission factor of N,O calculated over three
years from field experiment accounting for cumulative N,O emission, nitrogen fertilization rate, and
background N,O emission was 0.0056+0.00254 (95% CI) Kg N,O-N/kg N. More extensive studies are
needed to develop N,O emission factors for other upland crops in various regions of Korea because
N,O emission is influenced by many factors including climate characteristics, soil properties

agricultural practices and crop species.
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Table 1. Chemical properties of soil before experiment at 2
different sites

Investigation site

Parameter
Suwon Chuncheon

Soil series Gopyeong Yonggye
Soil texture SICL SCL
pH (1:5 with H,O) 5.8 6.0
EC (dSm™) 0.52 0.43
OM (gkg™) 17.2 22.0
Av.P,Os(mg kg™ 245.1 430.5
NH,-N (mg kg ™) 6.2 45
NO;-N (mgkg™) 5.8 4.0
Exch. Cation
(cmolckg™)
K 0.8 0.7
Ca 5.9 3.6
Mg 2.0 1.3
Sampling site N 37°1527.68"E N 37°57'15.9"
(GPS reading) 126°59'16.05" E 127°4626.6"

2FEgA F71% gF 22.0g kg, FESRF 4702mg
kg, Yokl A4 45mg kg, AAEIRA 3.8mg
kg ' T3 Aol X THE R V1%
HePAYE 2 B a5l AHEAge s mARARk
E(B7°1527.68'N, 126°59'16.05"E)&A] 7% ek
154g kg, 212+ 372.6mg kg!, YEHoRE] 24 73mg
kg, AL AL 7.8mg kg ol FAIEES X
AGE JEW3E, Tl = AlgelN e, AR A=
249 B 75 (CIBAR] x0em(E7 1A= B0

HIE AJ8TFe 2 ull59] EF AJHIZHRDA, 2010)
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5 Ao 2 APEF A RS o wet
oAM= vl (@A FAE), 181(F4 320kg hah),
28] (A4 640kg hal), T1E]al =S owie} M=
Al&3tem atel Qi Zele VRS Al8st
At BlEe] AMPHE TS0 ZHEE ARIA
W71E(RDA, 201000 F3le], dae 845 23] #
Al, Qake 89mlE A= 7 M, Al AsidEls
13] #A] St

N0 & FH2E AR 918 Al o= 32l
H dH¥e] MW steady-state (Hutchinson and
Livingston, 1993)& A3} CHFig. 1). AXE W
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R 3% “

Fig. 1. Steady-state chamber for collecting N,O in soil.
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< Table 29} At}

Z82E v Aol wabA ARt (F: mg m™ hr')
s3ict.

Table 2. Gas Chromatographic analysis conditions for N,O
measurement

Detector ECD
Column Packing material Porapack Q(80/100)
Materials Stainless steel
O.D. x length 1/8" x2m
Carrgier gas N,
Flow rate 30 ml/min
(Carrier+make up)
Temperature Column 70
Injector 80
Detector 320
Retention time 3.2 min

Concentration of
calibration gas

0.5 and 1.0 ppmv
Nzo in N2

Loop 2ml
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Fig. 2. N,O emission patterns in Chinese cabbage (spring season) soils located at 2 different sites treated by N fertilizer

levels.
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Table 3. Comparison of climate condition and yield properties
in upland soils located at 2 different sites during Chinese
cabbage (spring season) cultivation

Investigation site

Parameter
Chuncheon  Suwon

Ist year

Mean air temperature (°C) 20.4 20.5
Mean soil temperature (°C) 22.8 23.8
Mean soil water contents (vol. %) 29.5 34.2
Precipitation (mm) 169.5 240.8
Sun shine hour (hour) 437.7 421.8
yield (ton/ha) 475 49.6
2nd year

Mean air temperature (°C) 20.8 20.7
Mean soil temperature (°C) 234 23.7
Mean soil water contents (vol. %) 314 32.8
Precipitation (mm) 221.1 255.7
Sun shine hour (hour) 411.8 399.5
yield (ton/ha) 55.0 54.3
3rd year

Mean air temperature (°C) 20.9 20.1
Mean soil temperature (°C) 23.7 22.4
Mean soil water contents (vol. %) 31.8 24.3
Precipitation (mm) 193.7 167.8
Sun shine hour (hour) 464.1 479.8
yield (ton/ha) 38.1 47.7

715 Zpolol] BAIRle] BT BAHS A ok
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Fig. 3. Relationships between the averaged N,O emissions
and nitrogen fertilizer application rates during Chinese

cabbage (spring season) cultivation in upland soils located
at 2 different sites from 2010 to 2012.

oY
3

F} 712 T AP ofRtol 2 it AlolE K
AoZ vt 53, 242191 2012 & wiS
o TS RoA E9oy N,0 HiE 549
Fago] leA o2 YR Fig. 32 201095
B 2012 7R wiFAl7Izre] Aivls A8
N,O uiEe] TAE bl Zlolot. AAnls A8
o] & 5 N,0 HiEio] 37k, AAHE Al
|47 N,O HlE% #AGL 0998 2X =& g
WA B

2N AHe] Hit N,O WiEAT= 0.0056kg N,O-
N/kg NO& %7}E]o] IPCC default k1 2006 710
=z19] 0.01kg N,O-Nkg N3} 1996 7lol=&}ele]
0.0125kg N,O-N/kg N Rt} 34.9-755%7} SHA) Y
EPstth(Table 4). o]l A} Ag9 Hi LxpE
(error range)©= 0.00306~0.00814kg N,O-N/kg N <t
o FE3IA O, 95% AEFINAM Hrist B
45.4% °]Ath. IPCC default #t-2 Bouwman (1996)
3} Mosier(1998)2] Hatol] 2J5pd trto] f5x} vl
o] TA|e} i Ee] NH 9 NOy 3 A8E

O

]

e 4

Table 4. Comparison of N,O emission (N kg ha™' yr!) and average N,O emission factor in upland soils located at 2 different
sites during Chinese cabbage (spring season) cultivation treated by N fertilizer levels

N fertilizer N,O emission Average N,O emission factor Average error range”
kg ha™ N,O kg ha™' yr™! KgN,O-Nkg N Kg N,O-N/kg N
320 159 0.0056 0.00306~0.00814
640 322 ' e

Note) “Error range within 95% confidence intervals.
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