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Anaerobic decomposition of organic material in flooded rice fields produces methane, which escapes to the
atmosphere primarily by transport through the rice plants. The annual amount of CH, emitted from a given
area of rice is a function of the number and duration of crops grown, water regimes before and during
cultivation period, and organic and inorganic soil amendments. Soil type, temperature, and rice cultivar also
affect CH4 emissions. The field experiment was conducted for three years to develop methane emission factor
for water regime before the cultivation period from the rice fields. It was treated with three different water
regimes prior to rice cultivation, namely: non-flooded pre-season < 180 days, non-flooded pre-season > 180
days, flooded per-season in which the minimum flooding interval is set to 30 days. Methane emission
increased with days after transplanting and soil redox potential (Eh) decreased rapidly after flooding during
the rice cultivation. The average methane emission fluxes were 5.47 kg CH,4 ha’ day'l in flooded pre-season >
30 days, 5.04 in non-flooded pre-season < 180 days and 4.62 in non-flooded pre-season > 180. Methane
emission flux was highly correlated with soil temperature and soil Eh. Rice yields showed no difference
among treatments with water regime before the cultivation period.
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Methane emission with water regime before the cultivation period in paddy soils.

Water regime prior to rice cultivation 2010 2011 2012 Average
kg CH4 ha' day
Flooded pre-season > 30d 5.22a' 6.07a 5.13a 5.47a
Non flooded pre-season < 180d 4.83ab 5.62a 4.68ab 5.04a
Non flooded pre-season > 180d 4.33b 5.52a 4.00b 4.62a

T Numbers followed by the same letter with a column are not significantly different (Duncan test, p < 0.05).
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Introduction
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Table 1. Physico-chemical properties of paddy soil used in experiment.

Exch. Cations

pH OM Avail. P,Os EC Soil texture
K Ca Mg

(1:5) g kg'I mg kg'I -------------------- cmol kg'I ---------------------- dS m"

6.7 25 61 0.54 5.1 1.6 0.30 Silt loam

Table 2. General information of water regimes and rice cultivation.

Water regime prior to rice cultivation

Year Parameters
Flooded pre-season > 30d Non flooded pre-season < 180d Non flooded pre-season > 180d
2010  Flooding 28 Mar. 4 Apr. 26 May
Draining 22 Sep. 22 Sep. 22 Sep.
Cultivation day 122 122 122
2011  Flooding 25 Mar. 5 Apr. 25 May
Draining 20 Sep. 20 Sep. 20 Sep.
Cultivation day 129 129 129
2012 Flooding 2 Apr. 10 Apr. 25 May
Draining 21 Sep. 21 Sep. 21 Sep.
Cultivation day 131 131 131
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Fig. 1. Changes of Eh with water regime before the culti-
vation period in paddy soils.
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Fig. 2. Changes of CH, emission fluxes with water regime
before the cultivation period in paddy soils.
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Table 3. Methane emission with water regime before the cultivation period in paddy soils.

Water regime prior to rice cultivation 2010 2011 2012 Average
kg CH, ha' day”

Flooded pre-season > 30d 522a' 6.07a 5.13a 5.47a

Non flooded pre-season < 180d 4.83ab 5.62a 4.68ab 5.04a

Non flooded pre-season > 180d 4.33b 5.52a 4.00b 4.62a

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p < 0.05).
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Fig. 3. Mean air and soil temperature with days after transplanting.
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Fig. 4. Conrelation between soil temperature, Eh and CH, emissions.

Table 4. Soil chemical properties after harvest of rice in paddy soils.

Water regime prior

Exch. Cations

to rice cultivation pH oM Avail. P20s K Ca Mg EC
(1:5) g kg'] mg kg'] ------------------ cmol kg'I ------------------ dS m"

Flooded pre-season > 30d 5.9a" 23.5a 56.3a 0.4a 5.3a 1.5a 0.31a
Non flooded pre-season < 180d 5.8a 23.7a 60.2a 0.4a S.1a 1.3a 0.29a
Non flooded pre-season > 180d 5.8a 22.9a 65.4a 0.4a S.1a 1.3a 0.26a

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p < 0.05).

Table 5. Yields and yield components of rice with water regime before the cultivation period in paddy soils.

. . Panicle No. of No. of Wt. of Ripened .
Water regime prior Culm length . . . Yield
. L. length panicles spikelet 1,000 grain
to rice cultivation (cm) i . . (kg/10a)
(cm) plant planicle grains (g) (%)
Flooded pre-season > 30d 76.0a" 15.9a 20.3a 69.4a 23.4a 91.0a 553a
Non flooded pre-season < 180d 75.4a 15.8a 19.1a 71.0a 23.9a 90.5a 546a
Non flooded pre-season > 180d 75.3a 16.6a 19.0a 71.4a 23.4a 91.1a 549a

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p < 0.05).

B sistgolM = A7t gt

L=
1A grUs e u SYTas

] S8Fko

o = T o«

Table 52} gt A2|Zte] 8 4e IR Aol
UFERLEA] QFQEa1 4pRk2 546~ 553 kg/10 a2 27|17 23

2]} v el Aol §lis A0 R AZHETH B o|GA
71olA HFEE o] Kot YA o|Ydt=s A2 BEY
717 Qe R wgt WAo] FrkekaL HYS,
T T RT SVl wEt ¥ o] SUtE=E A
2 RBuskal 9ol (Kim et, al., 2013), &7]5 S04
EOFpEO] 20 kPa, 30 kPaolAE B o] 242} 219,
34% 7rAsR Al AV|E EokHo] 10~15 kPaft AHA|d
FoflA= B o] A glo] Hehi S 38~ 612714
ZaAZ 4= Qltkal Bl (Khosa et al,, 2011)3F3=d)], &
A RoAE B AHul7|7E Foll= AEH o= g HiE F
A5 olofAl7I7t FUsigons Sl Kolrt gl
= Ao= wekE

Conclusion

IPCC 2006 7Ho]=2}elo] ojgt uleh WiZag7ls 7]
W& Aol A717E % B wh, A7 gegs

7I& A8, BAoIu S5l B3t HAAl S Hel
1=]
A=K

A v HiEASE AEskedl, &

2012714 3%k v AuiA] 2713 Sk Wil w2
Y W e Bk A7 Eedaed =
EFo] Arsiet e d Sl Ax Aol= Ao, olgF 4
o] whef Ak ekolqlH oS 2719 Atsket
AR = 271 Ea= 30 ol > Hlg= 180 w]ut >
H|E 180¢ o <=0l itk wistiEAlT= @5 304 ©|
A} 5,50 kg CHy ha ' dayil, H|E2= 180 w]ut 5,04 kg CHy
ha ' day ', B]E= 1809 ©JAF 4.61 kg CHy ha ' day &
IPCC 7holZetelol i AAIEE Ml AR Borck, vk
S A2 9 AR e AR wEo] it &

713 =] el uhE 2 Aot (lSiH.



Jun-Hong Park, Sang-Jo Park, Jong-Su Kim, Dong-Hwan Seo, So-Deuk Park, and Jin-Ho Kim 277

References

Conrad, R. 1989. Control of methane production in terrestrial
ecosystems. In: Exchange of trace gases between terrestrial
ecosystems and the atmosphere, M.O. Andreae and D.S.
Schimel(eds.), 39-58.

Conrad, R. 1993. Mechanism controlling methane emission
form wetland rice field. In R.S. Oremland (ed) The bio-
chemistry of global change: Radiative trace gases, Champman
& Hall. New York. pp. 317-335.

IPCC. 1994. Climate change 1994: Radiation forcing of climate
change and an evaluation of the IPCC IS92 emission
scenarios. Cambridge University Press, Cambridge, United
Kingdom and New York. p. 399.

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

Ju, OK., T.J. Won, K.R. Cho, B.R. Choi, J.S. Seo, L.T. Park
and G.Y. Kim. 2013. New estimates of CH4 emission
scaling factors by amount of rice straw applied from Korea
paddy fields. Korean J. Envir. Agri. 32(3):179-184.

Karl, T.R. and E.T. Kevin. 2003. Modern global climate
change. Science 302:1719-1723.

Kim, G.Y. 2009. Emission and evaluation of greenhouse gas
(CO,, CH4, N2O) in paddy and upland field. p. 25-29. Ph.D.
Thesis. Chungbuk National University. Cheongju, Korea.

Ko, 1.Y., J.S. Lee, K.S. Woo, S.B. Song, J.R. Kang, M.C.
Seo, D.Y. Kwak, B.G. Oh, and M.H. Nam. 2011. Effects
of soil organic matter contents, paddy types and agricultural
climatic zone on CHj4 emissions from rice paddy field.
Korean J. Soil Sci. Fert. 44(5):887-894.

Khosa, M.K., B.D. Sidhu, and D.K. Benbi. 2011. Methane
emission from rice fields in relation to management of
irrigation water. J. Environ. Biol. 32:169-172.

Lee, G.B., J.G. Kim, C.W. Park, Y.K. Shin, D.B. Lee, and
JD. Kim. 2005. Effects of irrigation water depth on
greenhouse gas emission in paddy field. Korean J. Soil Sci.
Fert. 38(3):150-156.

Lee, K.B., D.B. Lee, J.G. Kim and Y.W. Kim. 1997. Effect
of rice cultural patterns on methane emission from a Korean
paddy soil. Korean J. Soil Sci. Fert. 30(1)35-40.

Minami, K., 1993. Methane from rice production, Res. Rep.
Div. Environ. Planning 9, 243-258.

Neue, H.U., and R. Sass. 1994. Trace gas emissions from rice
fields. In: Global atmospheric-biospheric chemistry Plenum
Press, New York. 119-148.

NIAST. 2000. Method of analysis soil and plant. National
Institute of Agricultural Science and Technology, Suwon,
Korea.

NIR. 2012. National Greenhouse Gas Inventory Report of
Korea. Greenhouse Gas Inventory and Research Center of
Korea.

Patrick, W.H. Jr. 1981. The role of inorganic redox systems
in controlling reduction in paddy soils. In: Proc. Symp. Paddy
Soil, 107-117, Science Press, Beijing, China, Springer-
Verlag.

RDA (Rural Development Administration). 1995. Standard
methods for agri-cultural experiment. Rural Development
Administration, Suwon, Korea.

Rodhe, H. 1990, A comparison of the contribution of various
gases to the greenhouse effect. Science. 247:1217-1219.
Rowell, D.L. 1994. Air in soils-supply and demand. p.
125-129. Soil Science : Method and applications. Longman

Scientific and Technical, Larlow, Essex, England.

Roy, R. and R. Conrad. 1999. Effect of methanogenic
precursors (acetate, hydrogen, propionate) on the suppression
of methane production by nitrate in anoxic rice field soil.
FEMS Microbiology Ecology.28:49-61.

Seo, Y.J., J.H. Park, C.Y. Kim, J.S. Kim. D.H. Cho, S.Y.
Choi, S.D. Park, H.C. Jung, D.B. Lee, K.S. Kim and M.
Park. 2011. Effects of soil types on methane gas emission
in paddy during rice cultivation. Korean J. Soil Sci. Fert.
44(6):1220-1225.

Takai, Y. 1970. The mechanism of methane fermentation in
flooded paddy soil. Soil Sci. Plant Nutr. 16: 238-244.
Wang, Z.P., R.D. Delaune, P.H. Masscheleyn, and Jr. W.H.
Patrick. 1993. Soil redox and pH effects on methane
production in a flooded rice soil. Soil Soc. Am. J. 57:382-385.
Yan, X., K. Yagi, H. Akiyama and H. Akimoto. 2005.
Statistical analysis of major variables controlling methane
emission from rice field. Global Ghange Biol., 11:1131-1141.
Yamane, 1. and K. Sato. 1961. Effect of temperature on the
formation of gases and ammonium nitrogen in the water-
logged soils. Sci. Rep. Res. Inst. Tohoku Univ. D (Agr.)

12:31-46.





