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The Effects of Nitrogen Fertilizers and Cultural Patterns on Methane Emission From Rice Paddy Fields

Jee-Yeon Ko, Hang-Won Kang, Ui-Gum Kang, Hang-Mee Park, Dong-Kuy Lim, and Kyeng-Bae Park(National
Yeongnam Agricultural Exeperiment Station, RDA, Milyang, 627-130, Korea)

Abstract ° To mitigate the methane emission from rice paddy fields, effects of nitrogen fertilizers source and
cultural patterns were evaluated on silty loam soils. And a pot experiment was carried out to find out the effects
of nitrogen fertilizers on soil pH, Eh, sulfate concentration of soil water in flooded soil.

In transplanting cultivation, the total methane emission depending on fertilizers was 32.9gm? for urea ; 30.3gm?
for ammonium sulfate ; 26.4gm?® for coated urea. Methane emitted in direct seeding on dry soil was 24.7gm™ for
urea . 16.7gm™ for ammonium sulfate . and 22.8gm™® for coated urea. Thus, the methane emission rate of direct
seeding on dry soil was 29.7% lower than transplanting. According to the nitrogen fertilizers, the methane
emission rate by ammonium sulfate and coated urea were reduced 184 and 159% in comparison with urea,
respectively.

In pot experiments, pH in flooded soils depending on nitrogen fertilizers dereased in order of urea) coated ureas
no fertilizer ) ammonium sulfate and the order was coincided with that of total CH, emission from flooded soil.
Scil Eh was highest in ammonium sulfate application followed by coated urea, no fertilizer, urea. And sulfate
concentrations of soil water were in order of ammonium sulfate ) coated urea ) urea ) no fertilizer.

Key words : Greenhouse effects, Methane emission, Paddy fields, Nitrogen fertilizer.
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Table 1. Chemical and physical properties of soil used.

Soil Ex. cationsicmok
pH OM Av.P,0; Av.SiO, _J Soil

depth
cm) (15) (okg) (mgkg) (mgkg) Ca K Mg texture

015 65 271 & 17
1530 58 265 8 109

47 09 08 SiCL
45 06 07 SiCL

ANAN YL =E%9 FGF2Ad oA FiHFo] EYY
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of #%8z, FROIGMME 0YEE 64 29 oY
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Table 2. gas chromatography condition for methane analysis.

- Detector Flame ionization detector
- Column Packing material Porapack N(80/100)
Materials Stainless steel(1/8" x6")
- Carrier gas N,
- Flow rate 30 m/min
- Temperature  Column 40C
Injector 80C
Detector 150°C
- Retention time 0.93 min
- Concentration of calibration gas 9.8 ppmv CH, in N,
- Sample size inl
Fux=p x VIA x 4C/4t x 273/273+T)
proEe U

A : Chamber v}¢}9 3(m2)

V : Chamber 2 3(m3)

4C: AN F o) v g5 =¥ 3H{ppmw)
4t: A d Al ZHhn)

T: Chamberd] 322 £(C)
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Fig. 1. The change of methane fluxes depending on nitrogen
fertilizers from rice paddy fields.
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Fig. 2. The change of methane fluxes depending on cultural
patternsfrom rice paddy fields
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Table 3. Methane emission by nitrogen fertilizers and cultural

patterns
Cultural Nitrogen fertilizers CH, emission(g m*d") Total emission
pattens Min. Max. Av. {gm?)
Transplanting Urea 0.01 058 027 329
(30 days-old Ammoniumsulfate 0.02 048 025 30.3
seedling) Coated urea 004 038 022 26.4
DnrectseedngUrea .......................... TR YOR Fr T
on dry soil Ammonium sulfate -0.01 028 0.12 16.7

Coated urea -0.01 042 0.16 228

Ae 84 247gm?, §¢167gm? SFA HE 228gm?e
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Fig 3. Methane emission rate depending on nitrogen fertilizers
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Fig 4. Methane emission rate depending on cultural patterns
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Fig. 6. The change of Eh on flooded soils with nitrogen fertilizers.
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Table 4. The change of sulfate concentrations in soil water
according to nitrogen fertilizers

Days 8O, (mg/ 1) NO; (mg/ 1)
after Urea Ammonm Coated No  Urea Ammonum Coated No
flooding sulfate urea fertiizer sulfate urea fertilizer

4 2902 8189 3105 206.1 004 004 017 0.03
8 1089 5923 1574 404 005 004 0056 0.02
15 757 4999 973 23 013 009 025 021
22 615 3832 762 11 009 091 120 061

2 gt {FAAHIFAM 8189me/ I B MY BRI, 8
A8 ggAAuF7E 2902, 310.5mg/ !, Ful 77t
206.1mg/ I oAt BE AN @F7|Ze] FHEA o
g B899 SO #33] Fadte gF 229 Foie
934 49 Fo] vldly 84 788%, R 55.6%, SEAY]
B 755%, 7yl 989% ZAHAG SEA AvIFe EY
W SO,8 AR QoM fiAHFET =8 AU,
o 2E SO A7t e "5 159 File EY W
sulfate poolo] @H3] AR L s FAAHE= B
& 293 E 43 Fo fdol Foldo] 7wz A
g SO FHld oz A WeAE EAAXE SAY 5
deze 44HAY.

Lovely®& SO,9 93t vigAdAde Az &3 #¢
g7 YdstdMe ESH 60#Me SO ¥aFE,
100kg/had] #4AN&e EY W CHE AN & Ao
I

E 5¢ ZAaAvd @& 71735 ESY pH, Eh E

Table 5. Methane emission, soil pH, Eh, and SO, insoil water
according to nitrogen fertilizers

Fertilizer CH, emission  pH Eh SO,
{mgmh) (mv)  (mg/1)

No fertilizer 2.79 6.50 177 62.5

Urea 6.44 6.61 -12.2 133.8

Ammonium Sulfate 147 6.39 -96.6 568.3

Coated urea 290 6.52 -105.2 160.0

FEd W SO, & % HEMEF BFAE Uehd Aol
o FAauEE e E&Fe aiAu oM MY BRI
2 gge SEAYE, FAL, #I7Y £l oe
7 A8 EY pH &9 YAsteq EYF pH WedA
Fae Ao AA7E ALE ¢ 7 UAUS EFY Eh R
E¥gAY SO, FE viendAFsd dhE ol AU
olg} ol gAAMtel wghE o] JHF YW AL
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