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Effects of Livestock Compost and Soil Conditioner Application on Greenhouse Gases

Emission in Paddy Soil
Kyeong-Bo Lee, Jong-Gu Kim, Yong-Kwang Shin",

Deog-Bae LeeV , Sang-Bok Lee, and Jae-Duk Kim (Honam

Agricultural Research Institute, NICS RDA, Iksan 570-080, Korea, "National Institute of Agricultural Science

Technology, RDA, Suwon 441-707, Korea)

ABSTRACT: To find out reducing way of methane emission from a paddy field monitoring on the
greenhouse gases emissions were camied out in the paddy soil with livestock compost and soil conditioner.

The seasonal variations of methane emission were high at 36 days and 86 days after rice transplanting,
on the other hand those of nitrous oxide emission were high at 64 days after that day. Methane emission
by cow compost application, pig compost application and chicken compost application were 331, 282 and
294 kg ha’, respectively. Otherwise, nitrous oxide emissions by cow compost application, pig compost
application and chicken compost application were 1.60, 1.78 and 1.78 kg ha respectively. The total emission

rate of greenhouse gases equlvalent to CO, emission rate (GWP) was 7,447 kg ha™
in pig compost application and 6,726 kg ha’

application, 6,474 kg ha’

in cow compost
in chlcken compost application.

Methane emission by Ca, SiO, and artificial zeolite appllcauon were 373, 264, 239 kg ha'l, respectlvlely
The total emission rate of greenhouse gases equivalent to CO; emlsswn mte (GWP) was 8,295 kg ha” in

Ca application, 5,978 kg ha'

in SiO, application and 5,447 kg ha

in artificial zeolite apphcatmn

Key Words: Greenhouse gases, Livestock compost, Soil Conditioner, Paddy soil
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methane, ammonia, hydrogen sulﬁde, mercaptans,
dimethyl sulfide 5%t methanet- Hy + CO, B acetate
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P, R-Rol A wjEEE AR 7 ek g
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TIEE ElH| Al M2 2ATIA HiE YA
A B S EddTa AR 8 vAESE
vl Abgho] 74.8%, R elgEko] 9.0%, T1e]1 §7]% o
282 g kg, FESAO] 107 g kg' = 1 o)5Het]
Table 13+ 23, AJ@7IZE 21d Sk HAJaRi
NER 7HER Hels BRETER, ARETEY,

=
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R THY |

HEB|EA EESHENE AdA T 1.51%, A
T2 29.6%% C/NRIE 19.60190 1, AR-F9EY] 9
SFe- 0.92%, deradheko] 33.7%2 C/NH|7} 36.69]
om, SRENlEm o] WA SRS 0.79%, A ©A ek
o] 43.1%% C/NH|7} 54,5131tk 1 38H4 EA2 Table
29} 2o, 7} R B BRFSHEANYY Falo] £4
a3tk

715 HH AR JART1EE Esio] A4 30% o)

ARHEFENEN 4980 kg ha', AEFHHEN] 7250 kg ha”,
SEENEE] 38,460 kg ha')& 7IHIZ AlgstaTh W A
B 59 19014 39 Alele] shgste] 59 2844 5€ 30
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2M3|(Ca0 65%)F AlE#E Z47F 2,000 kg ha' oY
1040 g3k F Aeslleh ¥ Al FHAHE 54 1
ool 3% Alole] FEBlo} 59 28914 58 304 Aol
AAAZ 15x30 cmE o933t om, AR|ES N @ POs :
KO = 110 : 45 : 57 kg ha' & 24, $/49], daizei=
7yzk A1 alQith AldTe iy 3o R wiA|sigler,
A& 7)71e 2(2000~2001) E<F AASISATE

2MTIA MEMFQ} 24

SN fluxE ZALE7) 918) Al 0] 1ekst i S
SRS chamber < o] &8llon, AX8 chamberi ¥
HHo] 0.36 m*(0.6x0.6 m)°] i %017} 1 m7} HEE £
gt polyacrylic plastic®] 4z A=Fakaltt

A BAFE syring o]83te] F 1314 2 9AFH 12
A Aolell AxjEgint AR AFHA ABAFHE ALE et
AEZRH7 B W9 chambert] 7]& W A28 7|58}l
chamberJ¢] F-&A42e & wolof we} wgt=Z A
At} §EE01E 7IESIlch A7k #4270E Table 3
¥} Zrh

2AZFA HlEEES 99 ARM SE A dlEste o
o2 Uit 22474 diESS At $13IA chamber
Y LA7A EEe) W3, 7129 W), AZAF AL Fa

ol 5 71E0% vk Aol wet Flux(F=mg m” h')&
Axret AT,

F=pxV/AxAc/ Atx273/T B F=pxhxAc/Atx273/T

p : UEE vyt W Al (pCH=0.714, N,O=1.25)

A XA vleEEdmd), v 2R 3719 AA
(m?)

Table 1. Physico-Chemical properties of soil before the experiment

Particle size dis. (%) pH T-N OM AV.P.0Os Ex. Cation (cmol kg'l)
Sand Silt Clay (1:5) (g kg g kg  (mgkg) K Ca Mg
92 74.8 16.0 6.1 1.91 282 107 0.3 7.1 29
Table 2. Chemical properties of livestock compost
Livestock compost T-N (%) T-C (%) C/N P:0Os (%) KO (%)
Pig sawdust manure 1.51 29.6 19.6 1.21 1.13
Chicken sawdust manure 0.92 337 36.6 1.94 1.16
Cow sawdust manure 0.79 43.1 54.5 121 1.32
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Table 3. Gas chromatographic analysis conditions for CH; and N,O measurement
Detector ECD, FID
Column Packing material Porapak Q (80/100 mesh)
Materials Staninless steel
O.D.xlength 1/8"x3 m
Carrier gas N,
Flow rate 30 m¢/min
Temperature Injector 150C
Column 60C
Detector 125°C
Retention time CHs, N,O 2.04, 3.77 min
h - Z8A T"ri?:ol( =2 HY 0], m) A3h 'haee] $Ho® CHy A 9 wiEo] F7is)E tﬂ e
Ac/bt: SRS FE W, T2 SN A 154 ol waiRe ReR @ e
&(T=273K) =HAE-2 CHy WiEo] B #wleh 22 §43 =2
Ch, W0] 2T, ol9) 28 F315: 2 of 93] A5
Za} 2 &t B gn o] CHy fluxalols= C/N&ol 7]Q1d Zlojd, A%
‘;‘ =1 Hule 5 C/NE Wil CH, wiEo] AH3ld A
7158 EH AIS0| IIE 24T7tA HiE 4 ox Ak,

Table 4= 7F52EH| A8 CHy fluxs A7|ER
Ehd Zloltt. ) o] 159 o159 A CH, fluxE 3.2~

6.8 mg m” h' o]glou} B o] 362t 16.1~20.5
mg m” W2 WG N71F 7P BT ©)F CH; fluxs
ATt E710l CHy fluxs Bl $7kshe 2 e
ek 7EEE Aot viE Al8E wlaws] Bul CH, flux
T A ATl mekon, TSR ARlTE EEHET
oA Zokeh BeE ool f71ES Algetd mok gz

Table 4. Seasonal change of methane flux with different livestock compost in paddy field

Table 5% 7}&5 H8] A 4A] AV N,O HjE oS
vekd Zlojth FUREe MEsH e 2A7RS vhEH 2
dabAg o] & N0 s34 A8 dad 2w

SO

PHae 4o Ga) F2 MR W 0)2 1509 N.O
angaw B

T2 NO WYL AL Ll

ol wlafel ERTA & AROISHEh A7 NO

s ¥ 45271 59kom olaf 308) ol el g

(Unit : mg m™ hr’)

Days after rice transplanting

Composst
15 23 29 36 43 51 57 64 71 86 93 100 108 115
HSM* 21 5.8 107 123 205 6.5 7.9 2.1 55 86 152 65 115 8.7 77
PSM 33 3.2 105 101  16.1 74 8.0 20 92 10,6 201 9.1 10.0 7.0 9.6
CSM 43 6.9 13.0 189 203 6.8 7.5 0.7 11.8 132 162 89 101 104 8.8
RS 39 6.8 114 146 190 7.8 8.8 1.0 9.6 92 167 121 18 117 99
* HSM: Chicken sawdust manure, PSM: Pig sawdust manure, CSM: Cow sawdust manure, RS: Rice straw.
Table 5. Seasonal change of N>O flux different with livestock compost in paddy field (Unit : pg m” hr™)
Days after rice transplanting
Compost
15 23 29 36 43 51 57 64 71 86 93 100 108 115
HSM* - 98.6 582 180 225 457 - 286 1494 339 414 468 542 698 203
PSM - 784 109.8 360 338 495 173 22 1650 407 649 542 475 923 608
CSM - 1322 403 428 270 331 52 - 145.0 407 633 271 649 855 518
RS 429 986 336 540 293 284 6.8 - 1293 158 384 468 226 765 338

* HSM: Chicken sawdust manure, PSM: Pig sawdust manure, CSM: Cow sawdust manure, RS: Rice straw.
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Table 62 A2l 247k~ W& A F2ds) A4
(GWP : Global Warming Potential) & Wb Zolth 5
HEH] Alge] wE CH, #lE%d> 231 g7t 331
kg ha'2 7VF Bokor, ERHE] Al47i= 282 kg ha',
AREH] AL 294 kg ha'olitk obibslal s Wik
AEHE] A§77F 1.78 kg ha', EREN] Al477} 1.78
kg ha', $-HE] AL77} 160 kg ha'o]ie). whdef W
A5 AE3 AT obbalaa &R 144 kg ha ol
otk Tsuruta?= AAAH) NOWIES AldelA NOWlE
22 ALY ok 0.5~2.3% MY o1tk Houslgisd)
2 A FeA ] NOUlEHS A58 A9 oF 1.5% 559
Ak

SAZRAE SRE) THIL Sl Y TR 95
wEo] Zlo|7k Qlal, o1& Q) 2AATE dov) A
o] dekiitt. ol& AT HGWP)EE 3 COE 1R
71&% ¥ CH, 21, N,O 31008 AREdrP). A A7
A5 $REN| Ml 77} 7,447 kg ha'2 7P Bgko
o], EREH] NS 6474 kg ha', AREH] A&TE
6,726 kg ha" 121 RAAETE 6,956 kg ha'olith
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Table 72 E7HZA] AL§A] CH, fluxE A7THE vehd
Zlolek. W oje} 79 01%¢] CH, fluxi 1.1~15 mg m? h'
= AePd Aol7} Il ont o|FF 169 FEHE As ATl
A E=3TE A7 CH, fluxis HISedt Agolglont <l
S| E A TelA wglth. BdEA Al 2471

Table 6. Assesment of GWP with different livestock
compost in paddy field

Compost CHL 1 N0 1 GWP—l
(kgha')  (kgha') (kg ha')
CSM* 331 1.60 7,447
PSM 282 1.78 6,474
HSM 294 1.78 6,726
RS 310 1.44 6,956

* HSM: Chicken sawdust manure, PSM: Pig sawdust
manure, CSM: Cow sawdust manure, RS: Rice straw.

Table 7. Seasonal change of CH, flux different with soil conditioner in paddy field

o]9}% 8621¢] CH; fluxE 15.5~20.74 mg m” h'= &
A7]e] Blate] Egh=t) ol dhE W]l Eafol 2t ¢
o sAE 5579 CH, fluxt: SolAl= ekl
st HaAS A4 A7) CHy fluxs 734719
o]} 362471 19.0 mg m” h'& LERIOH, 1 0% 7k
gkl 24719 o|dF 86UAe) 167 mg m” h'Z H&
peakZ Wik dukdog HAE 7hEo] Alg3ta Aot
9e u) CH, fluxs YolA=d] Vermoesen 50 4
A a9} CHy A= s #ado] qlrkar A Assic
Lee 592 4715 Al4A17]] wet CH, HlEe] Ao)7} Sl
i Buaglon, Shiga 50& 7HEe] =Eg] ROl
A gHE o ZAEo] AuiEA] & A7)(11E~58)q W4
9] 35~55%2] gkavt Hadvta v usigith
SRoke] BAul R o) 2] CHy AL Shel/defatol A
o] Fojn] CH, AT F714 Aoz Alsishd A97t
250 mVeld CHE gstAl AAATIE 2o 494
ATH, Fig. 12 ENA A8A B A7IE g2t B
Eh H3lE vehd 2oz A3 9 A el gt <
TAZEOIE Azl FoA EF Ehvt 8kt ol miAle=
o] W& QlFA T BVt M oFA EYEEYES /A
A Bohl AagFo] ARCZA E Ehell 9% v A
o7 A A W AT E 68 2997 B 4t
3hee A97E 200 mV olslE HojRom Fhd o) F
EoFo] AHsaY A7} mobsth AZPE Eh W3h= A 3A
Y7, TAAY T AFAL el E A FOo= Hekon Al
71" CH, flux(Table 7)$} Ehiists vluwsls o CH, )

100 i——Ca 8-S ~»—AZ
50 =~ -
. e
S oo P\ A
£ NI AN
£ -100 - -
= 150 \\ ™ / \ b
D /A S
~200 | e ——
—25015 23 29 36 A3 51 87 64 ra 86 83

Days after rice transplanting

Fig. 1. Change of soil Eh with different soil conditioner
in paddy field.
* Ca: Calcium hydroxide, Si: Silicate, AZ: Artificial zeolite.

(Unit : mg m” hr?)

Days after rice transplanting

SC*
7 15 23 29 36 43 51

57 64 71 86 93 100 108 115

Ca 14 101 131 236 370 83 138
Si 1.1 35 109 138 207 77 8.3
AZ 1.5 75 119 134 127 68 9.2
RS 3.9 68 114 146 190 78 8.8

29 79 136 207 119 131 136 92
1.6 40 113 145 84 119 85 52
1.6 92 100 155 112 119 80 82
1.0 9.6 92 167 121 118 117 99

* SC: Soil conditioner, Ca: Calcium hydroxide, Si: Silicate, AZ: Artificial zeolite, RS: Rice straw.
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Table 8. Seasonal change of N,O flux with different soil conditioner in paddy field(Unit

: ug m” hr')

57 64 71 86 93 100 108 115

576 702 370 399 354 354 426 529
372 749 502 371 312 312 633 365

SC* Days after rice transplanting
7 15 23 29 36 43 51

Ca - 918 515 338 473 639 605

5i - 874 560 228 369 496 309

AZ - 784 202 47 719 418 221

RS 429 986 336 540 293 284 6.8

575 857 369 539 373 373 402 491
- 1293 158 384 468 226 765 338

* SC: Soil conditioner, Ca: Calcium hydroxide, Si: Silicate, AZ: Artificial zeolite, RS: Rice straw.

Table 9. Assesment of GWP with different soil condi-
tioner in paddy field

Soil CH, N20O GWP
conditioner (kg ha') (kg ha™) (kg ha™)
Ca* 373 1.49 8,295
Si 264 1.40 5,978
AZ 239 1.38 5,447
RS 310 1.44 6,956

* Ca: Calcium hydroxide, Si: Silicate, AZ: Artificial zeolite,
RS: Rice straw.

%<& E9F Eh Wigle] wel A 9 Aol

Table 8 EWNEA A4A A71E N,O W& Fde
vehd Alojct “ﬂ*l%ﬁu A7 N0 Wiz e
°]9¥z7]e] 91.8 pg m* hr' = 71 i"”)ﬂ% 2015 %
st v o]k 64874l 702 ug m” hr'' 2 T ~7}8}
o A B FAIE Rl E AT A7 NoO HliE
e ABA g9} uiset A ek

Table 9 E7HEAl A28 247k~ wiEdst A2
o3} Zl HGWP)E UHERd otk 48] Alge] W& CHy
& 373 kg ha' & T2 He Rt weked, itk Al
T 264 kg hal, QAEAEOIE A4 239 kg ha! 11
23 A A[$TE 310 kg ha'olith optatd s wiEw
2 A3] A1 477} 149 kg ha”, THAF A7} 1.40 kg ha”,
Q) %’fﬂliﬂﬂ‘f A §77k 1.38 kg ha'olgith Hheo] Bz

AlE3E 22l e] NpO ik 144 kg ha'ol9lth

ﬂrﬂﬂé AT FAFHCWP) = A3 A8 771 8,295
kg ha'2 7Pg Bokon, pab Al8-4= 5978 kg ha', ¢
TAETOIE Al g7 5447 kg ha 183 B AlgTE
6,956 kg ha'o]gith

F>£ﬂ10

oZ %CL

[@ o]
i =

= Bopo e WA ATEN ke wE Aol V)
S THI) e = Bl A 9 el
A Aol e A7k ME S HES

FRe] g e CH, hESS SR A7t

331 kg ha' & 714 mokor, EREw] A8 282 kg ha”,
AR ALTE 294 kg ha'olglth N;O wiEa-e A
EH] A 477} 1.78 kg ha', EH-HH] Al§-77} 1.78 kg ha”,

SEE] AET7F 1.60 kg ha'o|gich wbdd] HAS A4
& A7) NoO viE%E 1.4 kg ha'olglth AF-2413}
#%(global warming potential : GWP)& -+F-5H| Al
T7} 7,447 kg ha'® 7PF Bgtow, EREN] AlETE

6,474 kg ha, AEEN] AE4TE 6,726 kg ha” 28] B
AA LT 6956 kg ha'ol3th.

Bl A Algel 4‘ kst 7k wiEA{GelAM M3
Ag79) CHy &% U2 Ae]ol vle) 373 kg ha ' & 7}
A wrokow At Al 7= 264 kg ha', ATA LI E A
&%= 239 kg ha” “12]3 BA A&7 310 ke ha-101%
th N,O w| &% 48] A&7} 149 kg ha'!, A A8
7} 1.40 kg ha”, Q1A &20E A|--17} 1.38 kg ha o3

o AT XHGWP)“ ”ﬂ 277} 8,295 kg ha',
A A8 5,978 kg ha, QlEAlEElolE Al%%—« 5,447
kg ha 723l W@ AT 6956 kg ha oIt
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