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Methane Emission among Rice Ecotypes in Korean Paddy Soil

Kyeong-Bo Lee, Deog-Bae Lee, Sang-Bok Lee, Jong-Gu Kim, and Yong-Woong Kim" (National Honam Agricultural
Experiment Station RDA, Iksan 570-080, Korea, "Chonnarn National University, College of Agriculture Kwangiu 500-
757, Korea)

ABSTRACT : This study was conducted to investigate methane emission among rice ecotypes in paddy soil (Jeonbug
series). The varieties of rice involved early maturing short-grain variety, Samcheonbyeo, middle maturing variety,
Hawsungbyeo and late maturing variety, Dongjinbyeo. The seasonal change of methane flux was high from ear formation stage
to heading stage. It was found that the methane flux was tended to be lower in early maturing variety than in the mid-to-late
maturing variety. The plots without rice straw reduced methane emission as much as 46% relative to rice straw application.
The methane emission rate through rice stem was highly correlated with temperature fluctuation. Methane emission on
ecotypes by rice straw application was 0.394 g m*day” in early maturing variety (Samcheonbyeo), 0.407 g m*day” in mid
maturing variety(Hawsungbyeo), 0.411 g m*day in late maturing variety(Dongjinbyeo).
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Table 1. Characteristics of the experimented soil

pH OM Av.P.O, T-N ExCation{cmol/kg)
—— Texture

(1:5) (g/Kg) (mg/kg) (g/kgy K Ca Mg
58 233 1017 22 03 54 23 SityLoam

Table 2. Gas chromatographic analysis conditions for methane

measurement
Detector FID
Column Packing material Porapak N (80/100)
Stainless steel 1/8” x2 m
Carrier gas N2
Flow rate 30 mlmin
Temperature Column 50T
Injector 60T
Detector 150°C
Retention time 0.45 min
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fig. 1. Seasonal change of methane flux with rice straw during
rice growing season in paddy field. (EMV : early-maturing
variety, MMV : mid-maturing variety, LMV : late-maturing

variety)
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Fig. 2. Seasonal change of methane flux without rice straw
during rice growing season in paddy field (EMV : early-
maturing variety, MMV : mid-maturing variety, LMV : late-
maturing variety)
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Table. 3. Effect of temperature on transport of methane through

the stems

AUG.7 AUG.9 AUG.13 AUG.26
Hours flux* Ar flux* Ar flux* Ar  flux* Ar

Tem.(C) Tem.(C) Tem.(C) Tem.(C)

08:00 526 308 11.70 305 987 31.0 742 220
10:00 14.13 37.8 11.75 364 990 385 813 225
12:00 19.79 395 1793 39.8 21.08 40 858 230
14.00 2646 403 2638 42.1 43.10 433 972 235
16:00 1470 365 19.23 39.0 1568 41.0 950 235
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Fig. 3. Seasonal change of methane flux on air and soil
temperature from paddy field with rice straw
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Table 4. Estimated methane emission inventory from wetland transplanting rice cultivation in Korea

Cuttivation area Integrated emission factor’ (g m?) Inventory of methane emission (Gg yr')

Ecotypes Mn? with rice straw without rice straw with rice straw without rice straw
EMV 1,148 46.492 23.364 53.373 26.821
MMV 1,506 50.468 33.356 126.472 83.590
LMV 6,846 53.841 35.763 368.595 244833
Total 10,500 548.440 355.244

» Integrated Emission factor (Ef) = Growth duration (day) X Emission factor (g m™® day™”)

CH, emission(z m? day™®)

. 034 (4 041
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Fig. 4. Methane emission on rice ecotypes and rice straw
application(EMV : early-maturing variety, MMV : mid-
maturing variety, LMV : late-maturing variety)
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