S E Q| R E3]A] 44 55
Korean J. Soil Sci. Fert. Vol. 44, No.

5, 887-894 (2011) HF

H =0lM EY 7712 &, = 78 &
SY7I=Ci7l CH, HiE0l Djxl= Q&

TXIS* - OIZHY - SEA - SAE - BB - NBH - V=N - 2

oc
a
Jon

Effects of Soil Organic Matter Contents, Paddy Types and Agricultural
Climatic Zone on CH4 Emissions from Rice Paddy Field

Jee-Yeon Ko*, Jae-Saeng Lee, Koan-Sik Woo, Seok-Bo Song, Jong-Rae Kang, Myung-Chul Seo,
Do-Yeon Kwak, Byeong-Gun Oh, and Min-Hee Nam

RDA, National Institute of Crop Science, Department of Functional Crops, 627-803

To evaluate the effects of abiotic factors of paddy fields on greenhouse gases (GHGs) emissions from rice
paddy fields, CH, emission amounts were investigated from rice paddy fields by different soil organic matter
contents, paddy types, and agricultural climatic zone in Yeongnam area during 3 years. CH4 emission amounts
according to soil organic matter contents in paddy field were conducted at having different contents of 5 soil
organic matters fields (23.6, 28.7, 31.0, 34.5, and 38.0 g kg'l), The highest CH; emission amount was recorded
in the highest soil organic matters plot of 38.0 g kg™ High correlation coefficient (=0.963") was obtained
between CH4 emissions from paddy fields and their soil organic matter contents. According to paddy field
types, CH, emission amounts were investigated at 4 different paddy fields as wet paddy, sandy paddy,
immature paddy, and mature paddy. The highest CH,; emissions was recorded in wet paddy (100%) and
followed as immature paddy 64.0%, mature paddy 46.8%, and sandy paddy 23.8%, respectively. For the
effects of temperature on CH, emissions from paddy fields, 4 agricultural climatic zones were investigated,
which were Yeongnam inland zone (YIZ), eastern coast of central zone (ECZ), plain area of Yeongnam inland
mountainous zone (PMZ), and mountainous area of Yeongnam inland mountainous zone (MMZ). The order
of CH,4 emission amounts from paddy fields by agricultural climatic zone were YIZ (100%) > ECZ (94.6%) >
PMZ (91.6%) > MMZ (78.9%). The regression equation between CH4 emission amounts from paddy fields
and average air temperature of Jul. to Sep. of agricultural climatic zone was y = 389.7x-4,287 (x means
average temperature of Jul. to Sep. of agricultural climatic zone, R2=0.906*)
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Table 1. Chemical properties of used soil of long term fertilizer applied plots for estimating CH; emission by soil

organic matters in paddy field.

. Exch. Cation

Treatment pH EC oM Avail. P,Os

K Ca

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

NPK 5.35 0.51 31.0 762.5 0.23 4.6
NPK+Silicate 6.49 0.60 28.7 704.6 0.22 8.1
Compost 5.46 0.69 345 390.6 0.56 49
NPK+Compost 5.52 0.71 38.0 1288.1 0.56 7.5
No Fertilizer 5.11 0.44 23.6 127.5 0.20 4.0
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Table 2. Major characteristics of the soils experiment used of CH; emission amounts by paddy field type.

. Exch. Cation Soil Percolation
Paddy field type pH EC OM Avail. P,Os K Ca Texture rate
(1:5) dS m' g kg'1 mg kg‘1 -------- cmol, kg'1 -------- mm d”’
Mature paddy 6.2 0.84 33.1 137.3 0.43 5.5 SiCL 56 £ 1.71
Immature paddy 6.4 0.54 29.5 1453 0.34 6.8 SiCL 39 + 0.71
Sandy paddy 6.0 0.45 28.1 200.5 0.23 3.0 SL 109 + 1.81
Wet paddy 5.9 0.92 38.4 260.4 0.56 5.1 SL 2.5 £ 048

Table 3. Average, maximum and minimum temperature of experimented sites for estimating CH; emission from paddy

fields by agricultural climatic zone during rice cultivation.

. Average Maximum Minimum
Sites Month temperature temperature temperature
(¢
Jun 22.6 27.6 18.2
Yeongnam inland zone Jul. 24.4 28.5 21.0
(Milyang) Aug. 26.8 30.8 24.0
Sep. 22.7 27.1 19.3
Ave. 24.2 28.5 20.6
Jun 22.1 284 17.0
. . Jul. 232 274 19.6
Yeongnam inland mountainous zone

(Sangju Sinbong, plain area) Aug. 262 319 22.6
’ Sep. 20.9 26.6 17.4
Ave. 23.2 28.6 19.2
Jun 20.5 25.9 15.8
Yeongnam inland mountainous zone Jul. 2.1 260 192
. . Aug. 244 28.8 21.2
(Sangju Hwaseo, mountainous area) Sep. 19.5 236 162
Ave. 21.6 26.1 18.1
Jun 20.4 27.2 20.2
Eastern coast of central zone Jul. 22.7 26.3 197
Aug. 26.0 31.0 22.1
(Yeongduk) Sep. 213 25.6 179
Ave. 22.5 27.5 19.9
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Table 4. CHs and GWP emission amounts from different content of soil organic matter in long term same fertilization

paddy plots.
Long term fertilization plots Soil OM CH4 GWP Index
g kg kg ha' yr' kg CO, ha'! yr' %
NPK 31.0 120.7 2,535 70.5
NPK+Si 28.7 85.4 1,793 49.9
Compost 345 123.5 2,594 72.1
NPK+Compost 38.0 1713 3,597 100
No fertilizer 23.6 70.4 1,478 41.1
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Fig. 1. GWP from different contents of soil organic
matter in long term same fertilization paddy fields.
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Table 5. CHs and GWP emission amounts from different type of paddy field.

Paddy types CH4 GWP Index
kg ha' yr' kg CO; ha' yr' %

Mature paddy 315.9 6,634 46.8

Immature paddy 4314 9,059 64.0

Sandy paddy 160.6 3,373 23.8

Wet paddy 674.3 14,160 100.0

Table 6. CHs; and GWP emission amounts by agricultural climatic zone during cultivation.

Agricultural climatic zone CH4 GWP Index
kg ha'! yr'] kg CO, ha' yr'] %

Yef)ngnam inland zone 2365 4,967 100

(Milyang)

Yeo‘ngnam 1nlan'd mf)untalnous zone 2167 4552 916

(plain area, Sanju Sinbong)

Yeongnafm inland mountfnnous zone 186.6 3.920 789

(mountainous area, Sangju Hwaseo)

Eastern coast of central zone 2237 4,697 96

(Yeonduk)
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Fig. 2. GWP from rice paddy field and average of sum
of air temperature by agricultural climatic zone during
rice cultivation period.

*Average of Sum of air temperature : Sum of air
temperature/rice cultivation days Rice cultivation period
: 20. May~S. Oct. (138days).
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Fig. 3. GWP from rice paddy field and average air
temperature of agricultural climatic zone from Jul. to Sep.

Table 7. Expected CHs; emission amounts by Agricultural climatic zone.

Investigated sites

Ave. temperature

Agricultural E issi
.gnc.u tura . Ave. temp. during  of climatic zone from xpected em;sswn Index
climatic zone Locations .o % amounts’
cultivation Jul. to Sep.
T (¢ kg CO;, ha'yr’ %

Tacback semi- Sangju, 212 217 4,169 82.6
mountainous zone Hwaseo
Yeongnan_l inland mountainous Sang]u 28 73 4598 911
zone (plain area) Sinbong
Yeongnam east- - - 234 4,832 95.8
south interior zone
Yeongnam basin zone - - 234 4,832 95.8
Yeongnam inland zone Milyang 23.6 24.0 5,046 100.0
South coast zone - - 23.9 5,027 99.6
Central of eastern coast zone  Yeongduk 22.1 22.5 4,481 88.8
South of eastern coast zone - - 23.5 4,871 96.5

Data of Taebaek semi- mountainous zone is substituted for one of Yeongnam interior mountainous zone in Sangju Hwaseo.

*Ave. air temp. of climatic zone during cultivation.

Average air temperature of AWS data during rice cultivation (5.20~10.5).
Expected emission amounts (Y): Y=389.7X - 4,287, X, Average air temperature from Jul. to Sep.
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