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ABSTRACT

Paddy rice cultivation is an important source of CHy that accounts for 20~26% of the
global anthropogenic methane emissions to the atmosphere. Methane production resulted
by the anaerobic decomposition of organic compounds where CO; acts as inorganic
electron acceptor. This process could be affected by the addition of rice straw, water
management and rice variety itself. This study was conducted to evaluate the effects
of rice straw and plowing time on methane emissions during rice cultivation in 2010~2012.
Rice (Oryza sativa L. Japonica type, var Samkwangbyeo) was cultivated in five plots:
(1) Nitrogen—Phosphorus—Potassium (90-45-57 kg ha'); (2) NPK plus Rice straw (3 Mg ha ')
(RS3); (3) NPK plus Rice straw (5 Mg ha') (RS5); (4) NPK plus Rice straw (7 Mg ha ')
(RS7). Rice straw was incorporated in last Nov. ; (5) NPK plus Rice straw (5 Mg ha ')
Rice straw was incorporated in Apr. CHy gas samples were collected using the closed
static chamber method (Shin et al.,, 1995) in which eight rice plants were enclosed in a
transparent polyacrylic plastic chamber with imner dimensions of 60x60x100cm Three
chambers were Installed in each experimental plot of 152.9 m’. Gas samples were
collected from 10:30 am. till noon, twice a week from June to October. RS7 treatment
showed highest methane emission on middle of June and late of August and dropped
drastically thereafter. RS5 plot showed a similar trend as a lower rate than RS7 plot.
RS3 plot showed a similar trend as a lower rate than RS5 plot. The lowest rate of
methane emission was shown in the NPK plot. It was found that incorporation of rice
straw 3, b, 7 Mg ha' increased methane emission by 32, 77, and 157%, respectively,
compared to that of the NPK plot. RS5 treatment of spring plowing showed more methane
emission by 36% than of autunm plowing. And continuously flooded RSO increased methane
emission by 40% than of 3 weeks aeration. The average methane emission fluxs were
2.63kg CHy ha! dayf1 of RS3, 360 of RS5, 521 of RS7, and 2.03 of baseline emission factor.

Key word : Methane emission factor, Rice straw, Paddy rice
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20074 71 gelveEr sdEol 2A7S BAES F 6923 WE COreq T 2.9%1%
189RE COeqs APAISHAL 91w, ol ¥ Aulell ofsf WA= 42 64307 COreq =2
A sAIEoF W= 34% 5 AAHaL qlvh 58] w=ellA] B AjuiA] wgke 7 Fasdh
SA7EA wiE ol optbsbd s L ojiksteta BAL vnE sEow A Q)
SA7EAS Ao FERIF WErkRe JEEA vk S, 2010).

A -Evheke] W Al A 2011 854%tha® (T4, 2012) HAo] oA Wt
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b A3 F=5Eo] =o}
A= 5 EYEgAol MAEE E37F 9dvk(Jeong et al., 2001).
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=¥ CHy 94 A& CHy ‘3"3&94 7];‘20] = %7]%, Ego Atstetd e, EY
25 EYY 294 A4, AREHE AE s 9i 93-S =t (Minami, 1993).
[EA/OECDE A (2006)l ofsbd kel Jef4] ol wh ==%Fe] CHy vi& 32 Entisol,
Histosols, Alfisols, Vertisols, Mollisols¢] =¢]Itta B 13}% 9™ Ponnamperuma et al.
(19722 CHy Aol F=R¥e B¢ AFstehd b9 s -250~-300 mV Heehal sk
Yagi and Minani (1990)3= =204 f7180] CHy ¥l mixlE 93 A7014 o 6~9 Mg ha ']
PGS A& A5 sFeals A8l vlsl] 1.8~35u]9] wgte] FrbeThal akqint. A A)
Seuvegts IPCC Mgl EAl75 Q1838kar Slof, felvte}t o] wghEATE 7H‘El__xL
ab7] 913k A7F Besith B dae HE AlgsEa "

3] el W CHy viE SA4& A% A9E Hustazl g
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¥ ATE 7 SN 9E SR 283-380A AAsn g F7EEG7)
(9% 1 37°13103%, A% 1 12245014 Faseeh ARBEFE W57t ok 2
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pH OM Av. Exch. Cation(cmolc kg ' ) Ay. Soil
. 1 P2057 51027
(1:5) (g kg) (mg kg K Ca Mg  (mg kg ) texture
6.4 24 53 0.21 9.5 2.3 134 Clay
loam

7gskaL v A7 |3t dAEe

%
A, Y7 5 Mg ha'& 7FeAE F 748k AAERE A, HEs A48

S ®iL
e ARE F AT AT WA FAL F AR o)F 370 TGS A
5 6482 Tk g s mEAEEe] 384 (N-POsKO= 0-45-57 kg ha )& 3%
o2 AMEAY N& &4, P02 838, KOE d3iel2 247F Al8stdar, das
714] 50%, W] 20%, Y] 30%= wAEGom, Ak HdEF 7|n|, Zels 7] 70%,
FH] 30%2 EAETE AlET T WAL 56mx27.3m=1529m" 2 G AR g er
AFEZFL A3 E 59 1999 30cmx1l4demE F£HE 7| A o|dsldth Edgs 43
2FANA] FAIHTE Ao, S Ik 7 19T 219704 o] itk HE &
Fed o] oE ARAS AL FHE B Fdetal F4E 119 ool Awshala
T2 o5l 49 2ol AASHATE A8 WA dEA TR 0.7%, dea e

—

A= Acryl2 A X% 7F2 60cm, A2 60cm, =©
120cm=z, AP 3yHEom HXste] AWue ¥E 8F oldsttt. CHy 48

-5 12A]el Mininert valve’} &2¥ 60 mL Polypropylene
syringeE AR&ste] 5 23] AFSAT Al=EANFH WH- 3023 Ao SIF4S 2t
Al 12kE AAFH ek 308 A F 222 AlRE AFsAow, Al HE2=et
0w F 2=E 7IFeta AW FEAAS =EE5FEH AL AAE ALk
CHy #2126 Port gas sampling valve’} &2te GC-FID (Varian 450) % 23}% ).
Column< Porapack N (80/100 mesh)7} %1% 1/8 "x2 m<] stainless steel tubing
columnE AF&3l3 o, Carrier gas® NoE 7458 249 30 mLE 2231t CHY

T2 % 29 ok
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Detector FID
Column Packing material Porapack N(80/100)
Materials Stainless steel
0.D. x length 1/8" x 2 m
Carrier gas N2
Flow rate 30mL/min
Temperature Column 70C
Injector 120C
Retention time 1.68 min

CHy Wi= =2 14} 22k AlsA3 d59 7FA22J4AY CHy &
EAAN 712 wEh AlsAFAd A8 H AR VFAEH FAY] F 3
ZAbste] ofge e Ao Fako] AAksk T

F=pxV/Ax Ac/ Atx273/T =¥ F=pxhxAc/Atx273/T

p:CHe 22 wgs WaAF (mg m°)

A ZFAE A ] vigd A (m?)

Vi ZbAZ AW F719 AF (m’)

h @ 7F= 2142 (==% FH9 Eo|, m)

Ac/At 7k ERZAY CHis =2l Bt S7H% (ppmy hr ')
EZAZAY H 712 (K), pCHy = 0.714 (T=273K)

R Bk W AEA] B4 (NIAST, 200000 +=3kith. Eke] Aakskd 49 (Fh)+
A5S EA 15em Zold &3 Eh W H (Ecoscan, Eutech)S ©]-§3le] 433t

= 2&AAFH 935k pH meter (Orion 370, ATDZ SAH3IM oM, F7]&5S
Tyurin®, &4 Lancaster®, NHy -N-2 Kjeldahl ¥, fF&7AR Moz BA
stk x84 Fol>2 IN-NH,OAC (pH 7.0) &5gdoz 3&Esle] frddZe=n
g3 A (Integra XMP, GBO)E ©o]-&3ste] st dnl Fo iy ke H) 3

o

A7) (AN-700, Ket)= A8kl om, 2n= 2wA] (MA-30A, Toyo)= #Wn& &4
AT B A5 2 FEFRARs FARRAAT 2APIE RDA, 2003)0 &kl ARSI

3. 2% 2 uF
7F 718 A& FYE CHy WIS
W e 7|7 AAIE S st W AlegE R BEoF Akes A 9] (Eh), Al
2= 9 CHy &3S AA8oz 28t A= a1 19 2o % Eh
m E

¢

T oy

1695 &()9] mVaE el CHL W&ol AA590r), Envl W 5234 7] o]
wowl CH, WE3e 2718k, wole B} E7 483 7o) Yow CH, MESe
Sob s AFS BTk W FAGol ws) WA A§Fol 3,57 Mg ha o2 F7
@ ¢ % CH MESE 371990

122 | 2012dE Ao E A



W19 6R9 A N9 (B9 B BAB GMB W0 AT aR1 1071
EIOG]

o0 ~-RSO  -#RS3  —+RS5  —-RS7

o 50 RS0 #RS3  +RS5  -eRS7

o . .
sp\R &0 e e v e wm o e 6/19 6/29 7/9 7/19 7/29 8/8 8/18 828 97 9/

g

\ E
LI, N /A VA SIAL 7 g .
H* f\i X \
00 200
p ¢
-0 0

a4 Lo¥ AF7I T e 3 B4 15cme] Atk e o] wst

™~

v AS717F 5 CHy & wlE 23S A 23+ 1 33 2ok CHy W32 BHA
AL 203 kg CHy ha! day 'l B3] W12 3 Mg, 5 Mg, 7 Mg ha' Al&FoAe
31.8%, 77.3%, 1565% 2tz F7}etgitt. QubA el tﬁé A 44%9 5 Mg ha'el CHy
%% 360 kg CHy ha' day ‘ol ®la] WRS FA8&3H CHy wiZ2ko] 43.6% xiﬂ
HE 292 Bl Kim et al. (2002)% #Z 5 Mg ha ‘Al 8A19 CH, W&
6222 kg ha'o 2 BZS A& 48% Aztdtia B stk
% 3. f71E AEHEd dEEg Wst

Ak

kg CHy ha = day -

Tiezitinerits 2010 2011 2012 G RS
RS OM ha | 114 2.07 1.99 2.03 100
RS 3Mg ha' 1.87 2.95 2.41 2.68 132
RS 5Mg ha'’ 331 439 2.81 3.60 177
RS 7Mg ha’! 4.40 6.06 436 521 956

0 .

Fadel] 38 AL 119 %259 5 Mg ha ' Algste] 718488 2o o3
49 2o AT Al CH MEBS 2AS Avs 27 29 2t 424 e A
CHy WiE%2 8¢ old7HhA = w4 Aol Hla) tha v sjgo|dar, w2 8¢
o) FHEE BAL MM tha F/kshs A9S B3tk Ko et al (20003 Kwun et al,
(2003)& BA Lo Hls) 7FSASAl ZH2} 24.19%, 255% CHy wl&o] AZ= a1, Ko et al.
(1996)> AGA gAufel Al stF2d A we g5 3 & A A7t oF 36% %=
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ZADI EADI
% 2. AT ol HAAE T AA7|e wE wehdA o] Wt
I 4 HEAE F AEA7E dEd g s
kg CHy ha * day '
| reatments 2010 2011 2012 At A5

RS 5Mg ha "+autumn plowing 3.31 4.39 2.81 3.60 100
RS 5Mg hafl+spn'ng plowing  3.26 5.45 4.38 4.92 136

o E#E WHE CH, W&

Al&shAl i 79 195 H 2197HA] 373 S
A S Aol A e wg & ¥ =3
TGl HE tha =2 AEFES
Yagi 5(1990)°ll ¢t ztddNE HAASHH GAgrel vls] wgk EAo] 52~
55%744] &1 5L, Yagi®t Minami(1990)9} Sass 5(1992)& el Bu|7|2 Hj&E o)
9.27g m *ol A 4.86g m “® 50% ZAHAoH, ¥ A7) F ol
Bu7)E FEta glo] HE MES 115g m T AAaHen
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kg CHy ha = day

Treatments

2010 2011 2012 s A<
RS OMg ha '+
o tionely flooded 1.14 2.07 1.99 2.03 100
-1
RS OMg ha " 097 172 1.19 1.46 7

3 weeks aeration
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a9 308 AR S B gRel WdwEd wst

T334 9 (GWP)
A2 Fsh A e (GWP, Global warming
o A H=nle} ) IPCCAlA CHs2 23S

I 472 AeFd g NI
WA AgPel wE CH, ¥ ey
(

)

potential) .2 #4tsle] vlugt Ay= ® 6
%8}04 CH,9] #iE3} =20 thar <=4 (Net balance)E =5 o]Akaleks (COy) BHO®

AJHdtE GWPE B FA18 6543kg CO0ll HI3] W& 3 Mg ha', 5 Mg ha ', 7 Mg ha'’
AT M= 329, T7%, 157% Zh7F wokom wiEA4E WA FAE&F 203 kg CHy
ha' day'el "] 3 Mg ha', 5 Mg ha', 7 Mg ha '\ &= 7Z+7} 263, 360, 521kg
CH, ha' day ‘o] 9itt.

> FH

¥ 6. 771E AlEH2d vg & 2 A Fds A g

Treat . Emission factor Total emission GWP

reatments _ _ - -
(kg CHy ha! day?) (kg CHy ha' year ) (kg CO»)

RS OMg ha 2.03 2845 6,543
RS 3Mg ha! 2.68 375.0 8,625
RS 5Mg ha* 3.60 504.3 11,600
RS 7Mg ha ! 5.21 729.7 16,783

w3 A 71 CHy &3 ATF23833A8 (GWP)

AEA719 w2 CHy & wls3S AF2ds31 A= (GWP, Global warming potential)
o7 gAaksle] Bk Aye= E 73 2tk IPCColA CHs2 23S w3kl CH,9 si&E+
Aol gt =5A (Net balance)E EF o|bstera: (COy) FHo= FAISHATE GWPE
<

O

)

7 15842%kg COll Wlal 374 11502kg o2 e} wlZA5, FHuEsd 2% 27%
Zate] A7k ol felekslth

g EN A




F 7. 4A7E wRk s E s 8l A g2 sk
Piowing G Emission factor Total emission GWP
iowing time - :
¢ (kg CH, ha' day ) (kg CHyha ' year) (kg COy)
Autumn 3.60 504.0 11,592
Spring 492 688.8 15,842

v, B EE de EF 733 Ag (GWP)
el e W CHy & wiE%s AT-=d83A2 (GWP, Global warming potential)
Aako] Hlwd Avke # 83 2l IPCCold CHyL 238 #3dte] CHyol wiE3}
gk =57 (Net balance)E =7 ©]itstera (CO) FHo= FAISHATE GWPE
A 6537kg CO0ll BIS] ZFEa7iA] 4701kg o2 Vel & AS, FAuES BT

284% z¥aesto] 247kA Sl el sk ai

i 8 v v e B A2 ska A Y

Treatment Emission factor Total enﬂssion . GWP

(kg CHy ha ' day ') (kg CHy ha ~ year ) (kg CO»)
Continuously flooding 2.03 284.2 6,537
Every 3weeks aeration 1.46 204.4 4,701

AL B R A&HE & £

R AgSd v FES 2A1RE A3, §7]1% 5 Mg ha ! Al wimgak 52%kg 10a ol
Hlete] AT T 3% A4S 507kg 10a’, 3Mg/ha H gt 4% 7FA48 501kg 10a
TMg/ha A 2] 7= 3% 7143 506kg 10a’ ollout A2zt o8 SIATHIE 9).

==

9. fr7l& A& 2 F7H2010~2012).

Yield of milled rice(kg 10a ™)

Treatments
2010™ 2011™ 2012™ Average™
RS OMg ha' 493 506 523 507(97)
RS 3Mg ha' 477 489 536 501(96)
RS 5Mg ha'’ 505 516 545 522(100)
RS 7Mg ha' 465 519 532 505(97)

ns

: not significant
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4. 3 Q8
Bizel Al W2 Alggat AeAlr] 2 Bee] Pud mE CH MEFS Briskel
a9 CHy WiEATE ZId=AE 2010958 201287k 3z ¥ Ajwl A sk 2
the3h 2t
7F v ASAI71E CHy wi&E 3
Z7h8ke], 2719 89 FEHH dheel Aol 2yl vl Has
o] it
A571ZF 5 had CHy MlE %2 718 FA &+ A%< 2.03kg ha 'day '
v Wz 3 5 7 Mg ha! A&l A 7+2h 329, 77%, 157% =715+ 9lch
Ag T 7FSASA Y CHy ME % 484 49%kg ha 'day ‘ol
3 26.7% A 7+% At
gh, §718 FASAA S gn] Sk
oo Fae AR oA Al
Hh, 5715 A& BHAASGE 3Mg ha ' Al8A 1.32, 5Mg ha ' 1.77, 7Mg ha*
25702 TPCC 7ol =gfRlo Al AAIgE wiE AR T Sk qt 7|2 wj&dFS
2.03ke CH; ha ' day '& IPCC 2006 7}Fol=g}elo] 4] A3k 1.30kg CHy ha ' day
Hoh Ekoh
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Al CHy wiZo] 28.49% A 7% Atk
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