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Generally, nitrogen (N) fertilization higher than the recommended dose is applied during vegetable cultivation
for increasing in productivity. However, excessive N application rate beyond plant requirement could cause
adverse environmental impact such as nitrate leaching and nitrous oxide emission. In this experiment, the
impacts of N fertilization was studied on nitrous oxide (N,O) emission to standardize the optimum fertilization
level for minimizing of N>O emission as well as most of the crop productivity. Herein, we assessed the N,O
emission in the flat upland soil which was cultivated with different N application rates on red pepper for 3
years (2010 ~2012). N,O emission was measured in chemical N fertilizer amounts 0 (N 0), 95 (N 0.5), 190 (N
1.0), 380 (N 2.0) kg ha’ by using the abnormal shape chamber closed repeating three times. In average for 3
years, the total N>O emissions of each treatment in field of soybean were 2.110 (N 0), 3.165 (N 0.5), 5.039 (N
1.0), and 7.228 (N 2.0) kg N,O ha yr'l, respectively. And then the primary regression between nitrogen
fertilizer amount and the total N,O emission was showed as y = 0.0138x + 2.0942 (r2=0.9885), and an average
of the emission factor was EF; 0.0148(0.0118 ~0.0191) N,O-N kg N kg'1 from 2010 to 2012. The result was
a little higher than the emission default of the IPCC 1996 Guideline (EF; 0.0125) when the results are
converted into N,O emission factor.
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Relationships between the averaged N,O emissions across years from 2010 to 2012 and nitrogen fertilizer application rates
during red pepper cultivation in upland soil.
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Table 1. Physico-chemical properties of upland soils before the experiment in 2010.

Division pH EC 1 T_I\I.l O'Na Ava.-P295 + Ex.-catiins (Cm()l;kg-l) n soll
(1:5)  @Sm) (gkg) (gkg) (mgkg) K Ca Mg Na texture

Pepper 6.8 0.37 0.19 18 283 0.61 6.7 1.2 0.23 Loam
Optimal ranges 6.0~6.5 <2 - 25~35 450~550 0.7~0.8 5.0~6.0 1.5~2.0 SL~CL

§SL; Sandy loam, CL; Clay loam



Jong-Eun Lee, Yeo-Uk Yun, Jin-Il Lee, Yun-Gyu Nam, Gun-Yeob Kim, and Sun-Ju Kim 61

“og 13 Aulo] AH 4% Feprch oha Wk
E}E E S5t at EAJLS Table 13} Z9kow EoF —1%*4
FEASH EFESREAR (NIAST, 2000)0) &3t
Akt ZFEAN] Aol AREE FE-2 113 SoPYA

o|¢laL, 15 SHA A HE FYste] 59 A A A
100 em (©]F) X 30 em (FIHE GASHACE AlE AU
90 24 7|12 NO, 0.5, 1.0, 2.08] 202 43]7] 3HHE
o= 3to] AlFsHyct 115 AlH|E2 RDA (2011) 2HE'E
A7 |20l OJ5E FEEAIE 02 N-P:0s—K:05 190—
112-149 kg ha '&, E3}F E|H] A &2F2 113 20 Mg ha 2
Aelstet, st R AR N2 QA= 7]H] 50%, FH]|
50%2 33| HAJBIYAL, POy 8499102 HeEF 7]4] 100%,
K:0= G3ptelE 7IHIR 60%, F=H] 40% 23]2 HAI5H
ok AFTE HAL 6 m X 40 m = 240 m’2 G5A] w5}
gom b opakEA A L el 3R o' 2|5}
Act.

rlo
r-ln:

[e:

3w NOE MY
al,, 2010)= ©]-&3s}o] 9
=% PG, MO ARAFE 5
4 B F 2R AT B 28] () ©
7 10~ 114] Afolo]] 3057} 60 ml FA7|E o] g3ko] AR
E st N2 A Ay Yo e 58 Ao,
7k o] ARG MW O] A5 0.40 m, $£°]7} 0,25 mQl
PVC 2= AJAFsRgieh, EQF A2t Eele=> WatchDog
SM100 E=A7|5 o|gsgt) 7] 7|2 9 7k
YA FUIATEA L (AWS) 02 ZABSILE op

S FAe 7PAFRuETIHE (CP 3800, Varian)&
ghg-sto] HAISHAT NoO 412 913l H1&7|+= ECDE At
£-3}9]31, Porapak Q column (Stainless steel, 1/8” X 2 m)
S AR5 9 column oven 2%+ 70°C, injector
KR =R,

80°C, detector 2=+ 320°CZ EAI5FLT

)
HU o
1o
x o
N
3
o
'

_Il)l'

i‘i

l->

EQHEA W J[EF FAMIY o) Slahy B 52
S}eh AR (NIAST, 1988)0f &=sto] #415
A, 11‘7]5‘_‘ Tyurin®, FaQIAF
2 “_ AJoFol L2 IN NH40Ac (pH 7.0) &
AT

2517] (Varian ESP- 730)

olok
bR
8oy

Metrohm IC)<x ©]-§dto] £A81GIrh E3F H= AR
2 SAS 23 (ver, 9.2, SAS, Cary, NC)& o|-&3}32
o, A HA|E Pearson correlation H-41H-2- 0]-835}0] 5%
oA AR FoS AESUAL, et viE LSD

1L olgsiget,

o
=
o
LA
B>

ST WSS AL obusbas
2% (flux, )2 ol 4] (o] 2Jste] Akst
NO HlZaFe] ATeusk W% W)

2 o 2 rC
L do
R
2
p
L

:I:’:

o|AlslebA: (CO,) FHO R FAISH] 95te] 310 H3}

AAFSFETE (IPCC, 1996).

F=pVAAC At 73T @

F S 7HG T A ol A wllEE= N0 Hll
=% (mg m” hr '

p D N09] WES TEE ZFAUE (mg m )

N,O2] pgk (T=273 K)-> th-33+
pneo = 1,96, pneo-n = 1.25

A D U 3AIA @),

A D ) EE ()

T D 7MAZERAAA] Y Hid7 L (K)

AC At xﬂbﬂ Yl 7Aew o] P93 27k E (100 md
> hr)

N,09] vl &A|4>(Emission factor)= ThS Alof whe}l A4k
s3It

EF (kg N;,O-N N kg™

= ((3+2u)&35/100)}0,9X(28/44))/N @
A& ¢ A7F NoO A ul & (kg NoO ha ' year )
NyO-N SIS 1 28/44(No/N,O)

N @ ZaAH]H(kg N ha )

selujg e 22y A4 AJH| N X 0.9

Results and Discussion

2 3 I FURE SA7RS At glofA of
& Fig. 12 H3HAQl 7|2 2 AmE F85h7] 915 A=
24 20109 5-E] 2012109] S A S FAleg gy
2 Y ek 3z 2ARE Aoty SRR 0] 1
A 7172 ARk oz 59 AdetE 99 shezbx|o]ck

[e]
3097t 71 WelTh Tl A0ME A G
1



62 Assessment on Nitrous Oxide (N2O) Emissions different Nitrogen Application Rates during the Red Pepper Cultivation in Flat Upland

40

Temperature (TT)

0

—

¥

=]
1

e 2010
- 2011

—

1=

=3
T

Precipitation (mm)

Date (Mon./day)

@

51 516 531 &15 630 715 730 814 829 913 928 10/]13 1028

oo
=3
T

=]
=
T

I: I '
f‘ \“ K
B bl U .

] ot af AN SERERIRAA B oA s sl L
51 516 531 615 630 715 730 814 829 913 9728 1013 10/28

Date (Mon./day)

(b)

Fig. 1. Daily mean air temperature(a) and precipitation(b) during red pepper cultivation from 2010 to 2012.
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pepper cultivation for 3 years (2010~2012). Vs Top dressing.
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Table 2. Correlation coefficient between N,O emission and parameters during the red pepper cultivation in 2012.

Atmosphere Rhizosphere

Soil water

Parameter N 1.04{ NOs;-N NH4+-N Inorganic N Total N
temperature temperature content
N 1.0 1 0.159 0.041 0.479* 0.314* 0.342* 0.341* -0.063
Atmosph
osphere 1 0.668%* 0.267 0.039 0,187 -0.053 0.292
temperature
Rhi h
120Spacre 1 -0.246 0.503* 0.074 0.349 0.269
temperature
Soil water
-0.349 -0.216 -0.311 0.213
content
NOs-N 1 0.808** 0.969** 0.551*
NH,+N 1 0.927%* 0.591*
Inorganic N 1 0.595%
Total N 1

Recommended N fertilizer amount (190 kg ha-1), *p<0.05,
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Fig. 3. Relationships between the averaged N>O emissions
across years from 2010 to 2012 and nitrogen fertilizer
application rates during red pepper cultivation in upland soil.
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Conclusions

Table 3. Comparison emission factor with IPCC default value and the mean N2O emission by input N conditions in the flat upland

during the red pepper cultivation for 3 years.

Crop Input I:I N.O ernission1 Emission factor IPCC default value
(kg ha™) (kg N,O-N ha") (kg N2O-N/N kg) (IPCC 1996 GL)
0 2.110 0.0000
Red pepper 95 3.165 0.0123 - 0,015
190 5.039 0.0171
330 728 0.0150 (IPCC default value)
Average - - 0.0148

Table 4. The total emission of N,O concerted by global warming potential (GWP) on the mean N,O emission of red pepper for 3

years (2010 ~2012)

Crop Input I:I Emission factor N.O emissionl GWP'
(kg ha™) (kg N.O-N/N kg) (kg N2O-N ha") (kg CO»)
0 0.0000 2.110 654.1
Red pepper 95 0.0123 3.165 981.2
190 0.0171 5.039 1,562.1
380 0.0150 7.228 2,240.7
Average - 0.0148 5.144 1,594.6

'GWP calculated by IPCC 1996 GL
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ORI AE EAEt ), 3AZE 115 AT F A A
v S7tol| w2 Al Hak NoO FHiETFS N 0 2,110
kg N;O-N ha ', N 0.5 3.165 kg N;O-N ha ', N 1,0 5,039
kg N;O-N ha ', N 2.0 7.228 kg N2O-N ha '& Z7}51%
i, Ol Bt N0 FHiE d4 K| Z242F 150%,
239%, 343%= F7¥el= AdE UER E3F Xt Bt
Hit N:O HiEAIS Efoog 0.0118, Efeon 0.0135, Efeow
001912 7}z} =ZE|9a, 3@ HF wjEA4: Ef 0,0148
(2P 2]40,00382) 2 IPCC 1996 7Fo|=ahel vjZ A4 Ef
0.0125%.cF oF 18% -2 ZItE Bch Ish|E Aa 4
Z3 GWPE N 0 654.1 kg COs, N 0.5 981.2 kg COs, N 1.0
1,562 kg CO», N 2.0 2,240 kg CO,, 0.2 UFERJTH B L
o] 315 Aol glof A AM|EF FTte) WE NO HiESF
4]y = 0.0138x + 2.0941 (r’=0,9885)2 LA 3lo], -2}
ghoflA] 2H2 AlE st Tyl A 7] AJH|= IPCC
(1996)of| A A|AGE HAGA R H5E 74-9-H T} N,O HiEo|

o = A" 57t Sl
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