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Predicting N20 Emission from Upland Cultivated with
Pepper through Related Soil Parameters

Gun-Yeob Kim', Beom-Heon Song', Byung-Keun Hyun, Kyo-Moon Shim,
Jeong-Taek Lee, Jong-Sik Lee , Won-Il Kim and Joung-Du Shin

National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea

Department of Agronomy, College of Agriculture, Chungbuk National University, Cheeongju 361-763, Korea

An empirical model of nitrous oxide emission from agricultural soil has been applied. It is based on the
relationship between N20 and three soil parameters, soil mineral N(ammonium plus nitrate) content in the
topsoil(0-15cm), soil water-field pore space, and soil temperature, determined in a study on clay loam and
sandy loam at the pepper field in 2004.
For comparisons between estimated and observed values of N20 emissions in the pepper field, it was
investigated that N2O amount in the clay loam and sandy loam were overestimated as 12.2% and less
estimated as 30%, respectively. However, N2O emissions were overestimated as 27.1% in the clay loam and
14.7% in the sandy loam from N20 gas samples collected once a week at the same time analyzing soil

parameters.

This modelling approach, based as it is well established and widely used soil measurements, has the
potential to provide flux estimates from a much wider range of agricultural sites than would be possible by

direct measurement of N2O emissions.

Key words : Soil parameter, N2O emission, Empirical model
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Ao, NG A 2l SRS Table 13
2ok AFES AFES V) EAS BHOR EY
A4 NPK AME HFEE 22-04-22F 10
F 19.0-79-200 kg, AFYEE 7.6-205-154 kg 2 F
At 33 A, A4S A JH), B 28] B4
9, AFES AFE 47 EFHM 15 Mg ha'S
&5 u.

N2O fluxe B A A & (non-steady-state) TH 3 E
dl £33 A AW (flow-through
method) (Denmead, 1979)S o|&3lgom, AX=H
b= AFe] 0253 m, °]i ¥Eol7F 04 m ¥EY
PVC &AE A&t N:O &% S 4A
3o 2 ARt SFHIIASH, N0 HEHFs 3
g3tz flsk AlEe F 13, 27 1041 ~114]¢ 60 ml
FANZ AFsI BT AFHS F7] AR
olAtgl A A 71Al =X+ 10 port®t 4 port valveE A&
3 GC-ECD(Varian 3800)% A&ty Zd2
Porapack Q(80/100 mesh)E Z43F 1/8” X 2 m9)

Table 1. Chemical properties of the soil used in the experiment.

stainless steel tubing column, 183 ZFA]7]19 &&=

320CE sttt N:O 24 Z7A-& Table 29} 7},

Table 2. Gas chromatographic analysis conditions for N2O
measurement.

Detector ECD
Column Packing material Porapack Q(80/100)
Materials Stainless steel
O.D. x length 1/8" x 2m
Carrgier gas N2
Flow rate 30ml /min
(Carrier+make up)
Temperature Column 70
(C) Injector 80
Detector 320
Retention time 3.2min
Concentration of 0.5 and 1.0 ppmv
calibration gas N20 in N2
Loop 2ml
NO MBS AZ37] A8l B NOTFAE 1
Fdo| 138 ZHIAL N0 HlEHS =37 S
BAES 2 A BAC B sebie, & Egs
P, OEGLE 5 245 P68 &(NOs-
N+NHi'-N)& #4317 fjste] B AN8S AH3
Atk EGFEES BEAHQ 50 kPale] WIAE @
gt ®lAevWEE SAHEATE 12 o] e
aFe] A A7 FF 179 23] N:O &S
| 712 A MEFE BAsA ol

b RY ARE 722 ES FSEE ol gdd 4
@ mdo] A4 NO MBS A5 44 53
AZFS Ww BN

N:O WE ol Ze, ofefsh ol A4kaherh

MZZ(g 10a)) = N0 WZZF(enriten)/2 }
X {Day(dn+1-dn)}

e: N20 WiE %, d: N0 vi& = &4 Alo] @5 &
Zz o o
N:O Z 271 1-10 g9 HRA AAAE AH 35

71 98 F718 & A (NOs -N+NH-N) o th&k N0

W& 84 dAE JEEE A8 TH(Fig. 1).

Soil pH Exchangeable cation

oM Av. P:0Os NHs-N NOs-N EC
texture (1:5 H20) K Ca Mg

gkg’ mgkg' 0 - mgkg - e [T - — dSm’
Clay loam 54 22 362 83.1 83.9 0.6 5.8 5.2 0.31
Sandy loam 5.8 21.1 482.2 31.8 534 0.3 3.8 0.6 0.13
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Fig. 1. Determination of threshold value(indicated by vertical
dotted line) below which Nmineral limits N2O flux to values <40 g
N:O-N ha” day™.
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Fig. 2. Defining lower limits to WFPS and soil temperature
conditions, below which N:20 flux is limited to values
<10(continuous line) or <100 g N2O-N ha” day’(dashed line).
Symbols indicate WFPS/soil temperature combinations at
whlch observed N:20 flux was <10( 0), 10-100 g N20O-N ha™

day’ ‘(o ), when Nminerat Was not limiting.
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Table 3. Criteria for prediction of N2O flux ranges.

Flux range Nmineral Soil temp. [%WFPS] + 2[Temp in ‘C]

(g N2O-N ha''day™) N(mg kg soil) (C) (dimensionless value)

1~10 <40 <5 and/or <90

10~100 >40 >5 and 90-105

100~1000 >40 >5 and >105

FFE HAoH, A N0 slEFe A5y « 4= N:O Wl &8 AA SA3te] B4 AE33 B
BT AYERG ASEAA A4 YEETh 9 g els SA3t] N0 MEFS A58 ol ol
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o] wlokdle] Ao S48k AY NOs = = HWE)ATHLi et al, 1992; Engel and Priesack, 1993:
7] W&ol NOolA N:E Aglo] A&7 wfjFEolgt Parton et al, 1996: Potter et al, 1997).
[ex] o
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Fig. 3. Measured and predicted N20 fluxes from clay loam and sandy loam at the pepper field.
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Fig. 4. Comparison of predicted and measured seasonal emissions(using only the flux measurements made on dates when soil
parameters determined)
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Table 4. Modelled and measured seasonal N2O fluxes.

Seasonal N2O flux(kg N2O-N ha™)

Soil texture . Measured . Measured
Predicted . . Predicted i K
(based on soil sampling dates only) (based on soil sampling dates only)
Clay loam 33.8(127.1) 26.6 33.8(87.8) 385
Sandy loam 7.8(114.7) 6.8 7.8(130.0) 6.0

() : Predicting rate(%)

EZEFS 243 fo]y(all flux measurements
included) & N:O W& 573} vlwste] dF&S
YEFATH Table 4). o533 27] 712 AA NO #f
Z3Fo] HoA ST A GEANA 122%7F 2A
7 HAL, AAFEANNE 30%7F EA B =AUk
a2 E et Er £4 A4 159l 13 N0
728 EF T NO Wi EFol A A USE 271%, ALY
E 147%7F =4 H7F "k

F| 2

sAA &Y ABER
o AES BAEC] AR N 1FE A

52 ZARYL EFFEES BEAH 50 kParl
o WAZ BYF] B NO MEFS AA 7
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M 489,
NO WiZe] A% FrE A (NOs +NHi) 9]
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AA NN F718) A2 (NOs-N+NH:.-N)7} 10 mg
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