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Effects of Soil Percolation Rate by Different Drainage Treatments on CH4

Jee-Yeon Ko*, Jae-Saeng Lee,

and N20 Emissions from Paddy Field

Eul-Soo Yun, Choon-Shik Kim, and Seong-Tae Park

Ki-Yeol Jung, Choi-Young Dae, Dong-Wook Lee,

RDA, NICS, Yeongnam Agricultural Research Institute, Milyang, 627-803

The effects of soil percolation rate on CHs4 and N20 emissions were investigated from paddy fields with
different drainage systems. Subsurface tile drainage plot of soil percolation rate 11.9 mm d"' and non-
subsurface drainage plots of soil percolation rate 7.4mm d" and 6.9 mm d"' were designed. The effects of
rice straw application were measured at each drainage plots. The subsurface tile drainage plot of soil
percolation rate 11.9 mm d" showed the lower emission amount both of CHs and N2O among treatments.
In the subsurface tile drainage plot of 11.9 mm d’ percolation rate, 46% of CH4 and 33% of N20 emission
amounts were reduced in comparison of non-subsurface drainage plot of 6.9 mm d’ percolation rate. With
rice straw application, the CH4 emission amount was 2.1 times to that from no-applied plot, the N2O
emission amount was not affected by rice straw application.

Key words : Soil percolation, CHs, N2O, Greenhouse gases emlssion, Paddy fields, Drainage system
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Table 1. Major characteristics of the soils used.
) . EX. cations Percolation
Treatment  Soil depth pH OM Av. P20s Av. SiO2 Texture
Ca K Mg rate
cm 1:5 gkg’ mg kg mg kg cmol kg mmd’
sp' 0-15 6.17 35.6 1513 1545 7.1 0.8 14 SiCL 11.9£2.45
15-30 6.40 34.0 1319 150.8 7.0 0.6 14 SiCL
NSD 1 0-15 6.04 36.3 116.9 1552 6.5 0.6 1.3 SiCL 74215
15-30 6.17 35.1 104.6 131.8 6.2 0.4 14 SiCL
NSD 2 0-15 6.22 337 108.9 200.7 6.1 0.6 1.2 SiCL 6.1£2.53
15-30 6.10 32.6 99.4 185.5 7.5 04 1.6 SiCL

" SD : Subsurface drainage plot, NSD 1 : Non-subsurface drainage next to subsurface drainage plot, NSD 2 : Non-subsurface drainage next to NSD 1 plot
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Fig. 1. Changes of CH4 emission by drainage system and soil
percolation rate from rice paddy fields with rice straw
amendment.

" SD is Subsurface drainage plot with percolation rate 11.9 mm d* ;
NSD 1 is Non-subsurface drainage next to subsurface drainage plot
with percolation rate 7.4 mm d" ; NSD 2 is Non-subsurface drainage
next to NSD 1 plot with percolation rate 6.1 mm d'
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Fig. 2. Changes of CH4 emission by drainage system and soil
percolation rate from rice paddy fields without rice straw
amendment.

" SD is Subsurface drainage plot with percolation rate 11.9 mmd" ;
NSD 1 is Non-subsurface drainage next to subsurface drainage plot
with percolation rate 7.4 mm d" ; NSD 2 is Non-subsurface drainage
next to NSD 1 plot with percolation rate 6.1 mm d’
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Fig. 3. Changes of N20 emission by drainage system and soil
percolation rate from rice paddy fields with rice straw
amendment.

' SD is Subsurface drainage plot wth percolation rate 11.9 mm d" ;
NSD 1 is Non-subsurface drainage next to subsurface drainage plot
with percolation rate 7.4 mm d" ; NSD 2 is Non-subsurface drainage
next to NSD 1 plot with percolation rate 6.1 mm d’
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Fig. 4. Changes of N20 emission by drainage system and soil
percolation rate from rice paddy fields without rice straw
amendment.

" SD is Subsurface drainage plot with percolation rate 11.9 mm d" ;
NSD 1 is Non-subsurface drainage next to subsurface drainage plot
with percolation rate 7.4 mm d " ; NSD 2 is Non-subsurface drainage
next to NSD 1 plot with percolation rate 6.1 mm d
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Table 2. Amounts of greenhouse gases emission by drainage system and rice straw application.

CH4 N20
Treatment With rice Without rice With rice Without rice Gwp
Mean Mean
straw straw straw straw
kg ha' kg ha' ton ha'
SD 477 231 354a 1.1 0.9 1.0a 7.7
NSD 1 699 337 518 ab 14 1.3 14 ab 113
NSD 2 895 416 655¢ 1.7 14 1.5ab 14.2
Mean 690 a 328b l4a 1.2a

' SD is Subsurface drainage plot with percolation rate 11.9 mm d" ; NSD 1 is Non-subsurface drainage next to subsurface drainage plot with percolation

rate 7.4 mmd” ; NSD 2 is Non-subsurface drainage next to NSD 1 plot with percolation rate 6.1 mm d”



Sk CH: ¥ N20 W& 219

Table 3. Yields and growth status by drainage system and rice straw application.

with rice straw

without rice straw

Drainage

Culm Panicle . Culm Panicle . .
system Spikelet Spikelet Yield

length length length length

cm cm No. panicle” ton ha’ cm cm No. panicle” ton ha’

sp' 83.6 21.0 149 6.73(103) 814 20.3 149 6.61(102)
NSD 1 711 20.9 144 6.61(101) 79.8 19.6 15.0 6.50(100)
NSD 2 76.9 20.5 14.6 6.53(100) 78.6 19.8 153 6.48(100)

' SD is Subsurface drainage plot with percolation rate 11.9 mm d" ; NSD 1 is Non-subsurface drainage next to subsurface drainage plot with percolation
rate 7.4 mm d" ; NSD 2 is Non-subsurface drainage next to NSD 1 plot with percolation rate 6.1 mm d”
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