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Abstract mean CH4 emission rate was 2.32 kg CHs/ha/day and the
uncertainty of the investigated data was 21.7%, with a
BACKGROUND: Methane (CH,) emission is calculated valuable error range at 1.82-2.82 kg CHa/ha/day with a 95%

using the default CH4 emission factor as recommended by confidence interval.

the International Panel on Climate Change(IPCC guidelines). CONCLUSION(S): Conclusively, the Korean paddy soils’
However, the default emission factor has been derived baseline emission factor of CHs is approximately 2.32 kg
using including the data from other countries having CHy/ha/day and can be used to estimate the CH, emissions
different soil and environmental conditions and may not more exactly.

reflect the real CH4 emission rates in Korea. The objective

of this study was to estimate the baseline emission factor of Key words: Baseline emission factor, Korean paddy soil,
CHj in Korean paddy soils during rice cultivation. Methane, Rice

METHODS AND RESULTS: Methane emission patterns
were characterized in four different paddy soils across

country for a consecutive 3 years during the rice cultivation M E
period. Rice plants were cultivated under continuous
flooding and fertilized using the recommended chemical Revised 2006 IPCC Guidelines “defl= Bls=eflA] wjet

fertilization in Korea (N-P,05-K,0=90-45-57kg/ha). The EFE dehs WHES A7 Tier 1, 2, 38 sk
ATHIPCC, 2006). Tiers: W B3 A5 Uehye
Ao zH, HEe e wiE A9 (emission factor) ¥ &
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Table 1. Soil properties selected for investigating CHy emission factor

Investigation site

Parameter
Hwaseong Daegu Gwangju Jinju
Soil series Jisan Shinhung Duckpyeong Pyeongtaeg
Soil texture CL CL CL SiCL
pH (1:5 with HO) 6.1 5.6 59 5.7
Organic matter (g/kg) 25.7 23.8 28.1 17.2
Available P,Os (mg/kg) 51 63 25 30
Exchangeable cation (cmolc/kg)
K 0.26 0.44 0.15 0.09
Ca 8.83 5.57 4.68 6.94
Mg 2.07 1.50 131 213
Sampling site (GPS reading) 37°13'10.3"N, 35°57'2"N, 35°7'2.56"N, 35°8'56.73"N,
127°2'44.5"E 128°33'52"E 126°46'47.7"E 128°5'46.27"E
Table 2. General information of rice management in the selected sites
Parameter Investigation site
Hwaseong Daegu Gwangju Jinju
Transplanting May 18-20 May 29-June 2 June 8 June 1-12
Draining September 8-15 September 10-12 September 10-12 September 12-20
Harvesting October 12-16 October 8-9 October 15-17 October 6-21
Cultivation day 146-149 128-132 129-134 127-136
Rice cultivar Samkwang Chilbo Hopum Dongjin, Chuchung, Iimi,

Nampyeong, Junam, Samkwang
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7} F Wek F5+= Gas chromatograph ©]8-351
EFataltt. olwf Porapak NQ column (Q 80-100 mesh)
3} Flame ionization detector (FID)7} ©]&E%om,
column-injector-detector <%+ 80-100-110C % 77 =
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F=p X (V/A) X (Ac/At) X (273/T) - (1 3)

o714, F= Hgk #lE&(CH, flux, mg CHs/m/h), p
 HEe] 9%(0.714g/L, latm, 0C), Vi= 3§y
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2(273+mean temperature in the chamber, ).
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flux, mg CHs/m/day), Dit= i A ASA1F A7) Als
AF 1+ (day).

Ch 1Y HIE HHESY EIt
Revised 2006 IPCC Guidelines®l] W&} 1i=ojlx 7]
< He WSS A7) SlEiAE, o 24 AIRE 9k
e wjE% UskE Aksle] ok Hot veEAlre At
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Fig. 1. Changes of CH; emission rates for 24 hours a day at panicle forming

stage in a rice paddy soil in Jinju.
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valuei= ¢F +100 mV $02 B3 £ ABPIEHE B
Rou, GAlgte] Aol AEA AAgo] FlEHA B
%8l Eh value:= WHEA] SobA]= S BT W oY
T ©F 20-30Y AFER= 79| tlFE E%F Eh valueZ} -200
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fF714k0] CHyO.Z AR ALY By7] T o|itsletis} &
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al., 2000). drbA o & AoM iz o|A]7] wgh HHgo]
AA F7reke @S = 7 Utk a8l W 45 ok 30
A A 3 A EoF Eh values W2 AHste] 48+
7ol oF 4100 mV 9] AbsPdEl= gk lrk
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= Q8 ve] F ApZIRE 9 W o] 5 tha 7 Afol7}
ASIHTable 3). 549 7% spPdelA ] v Auf 7|3k
146-1499 % 7Fd Aglom, 7]e} Aol x= 122-136Y U]
9% vtk
ool v A7 T 1Y Ht Wek MiEFS dvlshs
W&k B]EA<=(CH, emission factor)= A Y 7F tfAgt
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(o) ¥e)
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CHa/ha/day o2 713 W7 RokcK(Table 4). o]4k9] 47)
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™, 95% AlF|F7te| A H7kst ESF(uncertainty)i= oF
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ool A¥E T wf vk} =Rl ¥ A7) F
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B7bE Qe wgk 7] wiEAlS 2.32 kg CHy/ha/days
2006 IPCC GuidelinesolA f7]%& F<¢o] ¢lar ¥ o]t A
18045 A2 7R el Ao R §AEH I A
= 3l HE Aplishks =ES 2dolA AAsaL Sle
Default CH; baseline emission factor 1.30 kg CHs/ha/day
o ulsl oF 1.8 Hl] o] =2 FLolAUTHIPCC, 2006). Y& &
HeH37 12912 National Institute for Agro-Environmental
Science)E S % 7 IPCCY Default CHa baseline
emission factore ©FAJo} M| 1037 A =EFlA
868 W 27| % Al (seasonal data)E &35t ik gk
olH(Yan et al., 2005), ZAMRY T B 4715 dgo] o
& wem HE HEY T A5t A 28] wiE
o] IPCC2] Default CH, baseline emission factor”} -2
et =EQko] wgk wlEA5(2.32 kg CHs/ha/day)ell H]
3 A S Aow wde.
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Fig. 2. Methane emission patterns in paddy soils located at 4 different sites under the standard fertilization

and the continuous flooding during rice cultivation.
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Table 3. Comparison of climate condition and yield properties in paddy soils located at 4 different sites during rice
cultivation

Investigation site

Parameter

Hwaseoung Daegu Gwangju Jinju

1st year
Mean air temperature (C) 234 23.8 24.7 23.3
Mean soil temperature (C) 24.7 21.2 239 24.1
Precipitation (mm) 1135 585 992 1146
Sunshine hour (hour) 767 629 560 668
Grain yield (Mg/ha) 49 - 6.8 5.9

2nd year
Mean air temperature (C) 224 25.6 237 22.6
Mean soil temperature (C) 18.8 22.1 22.0 24.6
Precipitation (mm) 1550 860 804 1312
Sunshine hour (hour) 755 572 619 695
Grain yield (Mg/ha) 5.1 5.3 7.5 6.9

3rd year
Mean air temperature (C) 23.2 24.6 23.9 23.3
Mean soil temperature (C) 21.3 22.0 229 24.7
Precipitation (mm) 1364 856 1156 1181
Sunshine hour (hour) 912 862 845 792
Grain yield (Mg/ha) 5.2 4.9 41 5.9

Table 4. Comparison of CH, emission factors (kg CHs/ha/day) in paddy soils located at 4 different sites during rice
cultivation under the recomended fertilization and the continuous flooding

Investigation site

Year

Hwaseong Daegu Gwangju Jinju Mean Error range
1st year 2.29 3.51 1.95 2.24 2.50 1.54-3.46
2nd year 1.85 3.30 1.98 251 241 1.50-3.32
3rd year 1.99 3.14 0.55 2.52 2.05 0.52-3.58
Mean 2.04 3.32 1.49 2.42 2.32
Error range’ 1.63-2.46 2.98-3.66 0.00-2.99 2.13-2.72 1.82-2.82

Note) “Error range within 95% confidence intervals.

ad B Acknowledgement

vkt =EGeA 2] F wee] ZEmEATE A This work was carried out with the support of
A7l 8l A= 47 A9 =EgelA 3dzt A7) & wl “Cooperative Research Program for Agriculture
&SR ARSI B AT st e Science & Technology Development (Project No. PJ009315)”
IS S AJH](N-P20s-K20=90-45-57 kg/ha)ato] vl Rural Development Administration, Republic of Korea.
SFILE 3Rt A= 47 Aol ¥ A7) F weke] Ht
%2 2.32 kg CHy/ha/day°l oM, 95% 21=] 77t & References
QAPAS] 1.82-2.82 kg CHs/ha/day°lX2] £ (uncertainty)
= 21.7%°190tk Ao el =M W A7zt
< WiEe vge] 7lEEAs oF 2.32 kg CHy/ha/day
o% F7hE It

Adhya, TK,, AK Rath, PK Gupta, VR Rao, SN. Das,
KM. Parida, D.C. Parashar, and N. Sethunathan. 1994.
Methane emission from flooded rice fields under
irrigated conditions, Biol. Fertil. Soils. 18, 245-248.



Establishment of Baseline Emission Factor of Methane in Korean Rice Paddy Soil 365

Garcia, J.L., BKC. Patel, and O. Ollivier, 2000.
Taxonomic, phylogenetic and ecological diversity of
methanogenic archaea, Anaerobe. 6, 205-226.

IPCC, 2006. IPCC guidelines for national greenhouse gas
inventories. Institute for Global Environmental Strategies,
Hayama, Japan.

RDA, 1999. Fertilization Standard of Crop Plants.
National Institute of Agricultural Science and Technology,
Suwon, p. 148.

Rolston, D.E., 1986. Gas flux. In: Klute, A. (Eds.),
Methods of Soil Analysis, Part 1, second ed. ASA and
SSSA, Madison, WI, pp. 1103-1119.

Sass, R.L., 1994. Short summary chapter for methane. In:
Minami et al. (Eds.) CHs and N>O-Global Emissions
and Controls from Rice Fields and Other Agricultural
and Industrial Sources, Yokendo Publishers, Japan, pp.
1-7.

Singh, S., J.S. Singh, and A.K. Kashyap, 1999. Methane
flux from irrigated rice fields in relation to crop
growth and N-fertilization, Soi/ Biol Biochem. 31,
1219-1228.

Wassmann, R., and M.S. Aulakh, 2000. The role of rice
plants in regulating mechanisms of methane emissions,
Biol. Fertil. Soils. 31, 20-29.

Yagi, K, and K. Minami, 1990. Effect of organic matter
application on methane emission from some japanese
paddy fields, Soil Sci. Plant Nutr. 36(4), 599-610.

Yagi, K, H. Tsuruta, K. Kanda, and K. Minami, 1996.
Effect of water management on methane emission
from a Japanese rice paddy field: Automated methane
monitoring, Glob. Biogeochem. Cycles. 10, 255-267.

Yan, X, K. Yagi, H Akiyama, and H. Akimoto, 2005.
Statistical analysis of the major variables controlling
methane emission from rice fields, Glob. Change Biol.
11, 1131-1141.





