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Abstract

Thailand is implementing to be a world center of safe food production. The demand for Thai organic-rice
is increasing in the foreign market. It is critically important to acquire environment-friendly technology for
organic-rice production. Paddy fields are well known as a source of greenhouse gasses, i.e. carbon dioxide
(COZ), methane (CH4) and nitrous oxide (N 2O), contributing to global warming. A field experiment was
conducted on loamy soil. Various organic amendments and water managements encompassed with 6 treatments
were designed, using factorial in RCBD with 3 replications. Stimulant LDD. 1 (Land Development Department)
was applied to the whole experiment. The plot with incorporation of rice stubble residues (without external
organic amendments) and kept in continuous flooding (F1) provided 908 kg/rai of rice; the methane emission
per unit grain (MPG) 479 g CH4/kg grain, and methane emission reduced by 64.4% when compared to the
plot with incorporation of rice stubble residues and 800 kg/rai of rice straw and kept in continuous flooding
(F2). Moreover, F1 gave high profit 4,331 baht/rai with 3.14 economic return. The maximum rice production
from the present experiment was 1,033 kg/rai obtained from the plot with incorporation of 600 kg/rai rice
stubble residues, 400 kg/rai rice straw and 1,600 kg/rai burn rice husk (F4); this treatment emitted 841 g
CH4 /kg grain and reduced CH4 by 29% when compared to F2. However, F4 gave 3,191 baht/rai with 1.79
economic return. Results revealed that total methane emission (TME) and methane emission per unit grain
(MPG) of the present experiments were 22 and 10 times higher than those from previous experiments with
chemical fertilizers. As a conclusion, emphasis on the management of organic materials and water is critically

important for organic rice production.
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MINNAT) ez MPG dien 39.79 AW CH4/ﬁIaﬂ'%"u
NAKAA (~40 NI CH4/ﬁT,aﬂ%’u NOHAG) (W3 Wy
ARy, 2545) 2auilumssnusING TME uwas
MPG ﬁlé’mﬂLLﬂaqunnmﬂiﬁ'ﬂﬂﬁ‘lﬁ'ﬂﬂLﬂﬁﬁmw
sfuiugulumsnaan delumsnasssinuth
i TME 28 441.45 n3u CH,/MTNUAT uae
MPG g 783.52 n3u CH4/ﬁTan%”u HAKAR T
Qqniwﬁﬁﬁ uazANE (2545) WU Li1p991nmMs
WﬂamNaanSuw%ﬁﬁiﬁaqﬁuﬁﬁﬁﬁﬁﬂdm c/
N g4 waedl TC luuSanage dawBaudisununu
NOBBIYBINTT wazAne (2545) 9 1HUSINw
TME gﬁyu 22 1 wag MPG gﬁiyu 20 1wh iy
Iumsﬂgnﬁ'nﬁuw‘%'ti‘msszﬁmﬁﬂuG"mmﬁ@mi
ﬁWLLaﬁaqﬁuw%ﬁLﬂuﬁwﬁm
fafimuiivdasasnanavunundasuel
ﬁlﬁmnﬁuﬁ%ﬁﬂﬁuau‘luﬁuﬂ%ﬁﬁaﬂuﬁudauﬁms
ﬂgﬂﬁ'nLLazﬁId“lﬁ‘lugﬂﬂaﬁaqﬂ%’uﬂ'gqau Fadu
ehu"?;siaﬂaamdw (easily decomposable organic
carbon) viafludunidansususuiuasuulashe
(labile) Faneenlamilugmwundandiwinzay
fduslenmidugauuuaudluamwinafueandiau
(anaerobic condition) Iﬂﬂﬁﬁ)ﬂ'ﬁ‘mﬂmﬁgau‘ﬂ%ﬁau

v .
methanogens Fatlu heterotrophic archaeans
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ayluamannaag

dﬁwﬂmwm%LLazﬁwmﬁﬁmaaﬂqq}ﬂgn
(F1) Twandad1gs 908 nn./ls Toalumsuda
1 nn. Sulsesfaiing 479 3y CH4/ﬁTaﬂ%'u
NaNan warUapemziimuanas 64.4 Wasidud
dadisusuisuiilanaunasipnsurheinsas
800 nn./13 LLa:ﬁwmﬁwﬁmaamqgﬂgn (F2) &4
Uasemaditny 1,355 n5u CH4/ﬁTaﬂ%'u NAKAG
insuiiliuandngeiigalumanaass 1,033 nn. /13
(F4) Toailumswandn 1 nn. vulsasmaiim
841 n5u CH4/ﬁTaﬂ%’u KoK wazUanamadinu
anad 29 WasFud Wadsuiumiuilanaunasa
Swfurhesses 800 nn./15 wazrmiisnase
aqUan (F2) diuillonaumadauwasyinmiaaann
99uan (F1) 1ﬁﬁwli§qﬁqm1un15wmaaq 4,331
/s u,azl@iywamammumsamugqﬁ'qmlum'ﬁ
naaeuiy 3.14 lusaeiiciuilanauness 1d
w471 400 nn./13 samAuwnaum 1,600 nn./Ls
(F4) Timls 3,191 vin/13 wazlomanauunums
amuei"w 1.79 msld wa.1 Smiviagdunigdeli
AMWENS 9 LBafamsHanTN
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TassmsiReilasumssivayunidseneld
2AANANANNIINNANMAIZINST MUNTIL WAL
LATNISANNSNSNEINTOU TTUINNTNNAUINAY
LATNINENDEVBULAY (WA-N2) wazlasums
aluauntelssnuaavumutulszana
w.a. 2549 melagalasamsiTeuasWanninmey
dunsd anddelaszeveunszammn o Tamail

land15a19ad

n33tiMm wInae &I lsauana  wastuasend
aTuasadl. 2527. Bndwavasmsldteninie
firgauarneiniadanuiuscezsiude
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Ysyns Nilgwadiiug. 2536. Mmsanddasuas
Hasuiidanswananisuanlsasiaiion
PN, meniinusUsamMennssumans
wmtadio s2inmeluladduiedan
amtunaluladnszaeunaauys.

Wi WaudUns aeaNs amining quw‘éqmﬁﬁnﬁ
uazenTe G?qgwqﬁ. 2545. Bsnamsilaniaas
AR NUINUITIINEASATLIUAA
ALIuaantReaniia. BIUNTIEAVY
anysal. inNUNBINY 3 uEUMINE.

WHS UEUAUNS Wazd3o5 AnUBiwesml. 2549. M3
f{TﬂmiﬂmazﬁnﬁaLﬁ'umawamﬁnmwdmﬁw
auuazanmMsUasemMaditnu. NsasainaIn
AMUTNIINNITINYUKNTIG 38(1): 13 -32.

ainnuulansuazLHUEINSaN. 2543, N5
Lﬂfﬁ'ﬂuuﬂmamwgﬁmmﬂ. NN
nsEnIOnemandmalulaiiuardunado.

HUNNUATHFNANILNEAT. 2548, FOANIINEAHT
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N 1 USinamsuauuaslulasauninue wasdadiuasuauuazlulasauluiggdunidluamsu
M 6 iy

Treatment"’ Added organic amendments TC(nN. /15 )  TN(nn. /15') C:N ratio

(nn./1%)
F1 600 200.64 1.80 111.55
F2 1400 467.82 5.03 93.00
F3 1400 467.82 5.03 93.00
F4 3200 487.07 5.17 94.27
F5 890 298.55 5.02 59.43
F6 830 278.45 5.27 52.84

1) lonauaeds + wa.1 uasyhumhisaasagguan
F2) lanaunazs + whadn 800 an./15 + wa.1
F3) lanaunazs + Wadn 800 an./15 + wa.1
F4) lonaunazs + Wadn 400 an./15 + wnaum 1,600 nn./15 + wa.l
F5) lanaumazs + yati 290 nn./l5 + wa.1
F6) lanaunats + Jayalndadia 230 nn./15 + we.1
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MINT 2 WaKANTIVIUNUETBYM 1 YSinamsUdsemaiimunivne (TME) Usinamsuassig

fimusadnminilaniy (MPG) ussUsmnaninluwlaanilasuiagdunie

TME MPG Paddy-soil water
Treatment'’  Yield(flansu/13)*  (nsu cH / (n$u CH / (aNUARLIRT/
MNUNAT)Y  Dlansy wanan)? 15 ¥
F1 908 + 152 ns 273 + 61 b 479 + 111 b 713 + 6 ns
(-64.4)
F2 920 + 205 ns 765 + 291 a 1,355 + 514 a 718 + 5 ns
(+1.3)%
F3 790 + 39 ns 542 + 196 ab 1,097 + 397 a 719 + 6 ns
(-12.9)¥ (-29.1)%
F4 1,033 + 204 ns 543 + 119 ab 841 + 184 ab 728 + 9 ns
(+13.8)% (-29.0)%
F5 932 + 47 ns 257 + 69 b 441 +119b 717 + 7 ns
(+2.6)% (-66.4)"
F6 882 + 41 ns 269 + 64 b 488 + 116 b 718 + 12 ns
(-2.8)% (-64.3)¥
Mean 911 441 784 719
CV (%) 16.5 35.9 36.2 1.2

YF1) lonauaags + wa.1 uasiunndinaangquan

F2) lanaunaza + Whazn 800 an./15 + wa.1

F3) lanaunaza + Whazn 800 an./15 + wa.1

F4) lonaunaza + W 400 an./15 + wpaum 1,600 nn./L3 + wa.1

F5) lonaumazs + yat 290 nn./15 + wa.1

F6) lanaunats + Jeyalnsada 230 nn./15 + wa.1

¥ dayalunpasiinmnudednesdenny lifenuuandeiumeadfnanudany 95% lag3s DMRT
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MmN 3 dunu Nela Mls wssnansuuny msndadmnvihunugdenm 1 lasuiaaduniduazanns

PTIFAUNUA UL

A gy F1Y F2v F3Y F4Y F5Y F6Y

1. @I

1.1 @3aNau 1,350 1,350 1,350 1,350 1,350 1,350
1.2 ¥ 15 15 15 15 15 15
1.3 MMAAUNEY 60 60 60 60 60 60
1.4 anldiagdun3d 0 15 15 15 15 15
1.5 efutien 400 400 400 400 400 400
2. ANFAMLIYATY
2.1 aaWUS 200 200 200 200 200 200
2.2 WM 0 800 800 400 0 0
2.3 WNAUM 0 0 0 1,600 0 0
2.4 YN 0 0 0 0 2,320 0
2.5 ayalidaiin 0 0 0 0 0 1,380
ﬁunmw‘” 2,025 2,840 2,840 4,040 4,360 3,420
uande (nn./19) 908 920 790 1033 932 882
suange (vn/snn)> 7 7 7 7 7 7
sela (um/15)% 6,356 6,440 5,530 7,231 6,524 6,174
mls (vm/15)” 4,331 3,600 2,690 3,191 2,164 2,754
HARAUUNUNITAINU® 3.14 2.27 1.95 1.79 1.50 1.81

YED lonaunada + we.l LLa:ﬁwmﬁwﬁ’qmaaﬂqQﬂgﬂ, F2) lonaumads + wham 800 nn./15 + wa.1,
F3) lanaunads + vhagm 800 nn./1s + wa.1, F4) lanaunads + whadm 400 nn./1s + unaum
1,600 nn/ls + wa.1, F5) lanaunada + yat 290 nn./15 + wa.1, Fe) lanaunazs + Jeyalnaaiia
230 nn./13 + wa.1

/1.1 = eusanu 450 vn/ls (lo 3 a59) 1.2 = @wNuin 150 vm/10 15/
1.3 = mIaunas 150 vn/s 1s/3u (2 #39/99) 1.4 = wuiagdunsd 150 vn/10 15/3u
1.5 = anduden 400 vn/ls
3/ < V o Y T J VY
2.1 = waanwug 10 vm/nn. (ldda 20 nn./19) 2.2 = anhedn 1 vms/nn.
2.3 = AUAIUG 1 UIM/NN. 2.4 = eeany 8 vn/nn. 2.5 = enilayalndaiiia 6 vn/nn.

4/ 2. v v & P a 1 v o
dunusn lennuanummnzduuiuwlsiduluan (@ussuuazaisagunsal)

5/ a & v A P a - ' v '
nmuande (n/nn.) Wusemimnneasnsthulnm a.dm a.iies 2.2auuiu 1ela o 150

“sald (Ln/ls) Wukagawaswawdadn (nn./13) Aunewawda (Ln/nn.)

7 ils (um/1s) Tdnnwaseszuienela (/1) Audunusn (vin/ls)

8/ < 3 1 3 v ] [ v 1
NAMBULNUNITINYY Whudadusewinenela (vm/ls) NUAUNUTIN (un/ls)
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Height of water (cm)

DAR



