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Abstract
In 2006, the authors conducted a research focused on water management in paddy fields to reduce environmental impacts. It
was found that higher and longer flooding period of paddy field increased methane (| CH4) emission such that the traditional
irrigation promoted the highest impacts on CH4 emission, while the combination of shallow water depth with drying period
showed the lowest impacts. This paper focused on improvement and application of water management in irrigated farm at
the real ftield condition such that paddy fields were irrigated only when they were dry to reduce methane emission. The
result showed that applied wet and dry water management was an acceptable and operational water management method.
It decreased CH4 emission up to 80-82% both in wet and dry seasons. CH4 emission is maximum when Eh is between
-67 to -347 mV. In addition, CH4 emission prediction in the Western region of Thailand using DNDC model showed
that the application of applied wet and dry water management could reduce CH4 emission by 76% and total emission of

CH4 emission could reduce from 0.126 to 0.029 Tg/year.
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sinanUsasmsasnninnanseazniln Tuaaed [24] S1B0u fgnniandu Eh Tudusanseanasanduan
(600 mV) lugaeau (< -200 mV) 16 udlaawaluen Eh ﬁﬁaiﬁﬁwﬁ“wﬁmuazagﬂuﬂth ~150 @4 -200 mV 530
[25] w@uah Maudlmuaziesule En agluzae -150 &9 -350 mV
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3.4 msusuisunasnsiilannmstansinuuuse g

dovmsssudeunadndsuldun Usinamslah wande Usnafsiivny sivmnlesifudmsanaasineg
iy Imﬂm’sﬂ%’uﬂ‘gam’au’%mﬁﬂm’sﬁlwﬁ'mmﬁﬁﬂﬂ%ﬁvhum [26] Faflumsinmlunamesssuazuiamssansin
santilu 5 sUuuy Ae

1) mﬁﬂmiﬁvmuuﬁwayu (Shallow Water Depth) ﬁy’qamﬁwnm (SS) Ad ﬁ'NLmnnagqqmﬁqﬁwLﬁmﬁamaﬂ
(50 MWW NULBLT NN DN aaﬂmanﬁm‘%'uqml,fi 104 Sundawihu) Taem 2 setlaslvthyasafissdu 10-5 em.

2) mssemaihuuuthaudsmewuudanaduuis (SA) arlhvhuisiissdu 10-5 cm. wazdade 5 54 -5 cm.

3) mstemsthuuu@anaduus (Alternate Wetting and Drying) damanuuinay (AS) lihvhadaiszau
5 4- 5 cm. WaLABAIEY 10-5 cm.

4) msamathuuu@anaduuiinianstnm (AA) fe FNUANNDFNFAINIILHNZERDN WAzt NiLlindanan
aanaandaduanud arliivhudafissdu 5 f9 -5 cm. wos

5) Mmssamsthuuusadn Tsedurhvudarhfy 30-20 cm.

HaMsANEUEANTINTNT 1 uaz 2 wudh FEmstemathuuulszgndamansnaemataasasmadimuldunn
flgn Bnafadimansatamslaheniizauiladnmnneunhilloslidiwansznudonanan Usinamslsh dans
fuadan

MmN 1 mafSaudisuraansaaamsuimsiemsinuuuan g Tuggund

o mMsanNEIuINt w.A. 2549 (d.0.-5.0.) | U w.A. 2553(.0.-5.0.)
Faniasan
TT SS SA AS AA TT WD
MIUWINITZNIYDY CH (gm”crop’)| 39.3 28.9 | 17.4 | 14.3 7.2 30.05 5.55
% U CH, Nanas - 26.2 | 55.8 | 63.6 | 81.6 - 82
USunanm sl (mm) 1,059.1 | 556.2 | 282.9 | 512.0 | 237.8 N/A N/A
NaKARRaY (nn./13) 724 776 884 860 876 N/A N/A

o

Wnema: WD da msdamaihuvuienaduuvialszgnd

MmN 2 malSeuiisuraansueansumsiemanuuuee g luggunuss

mMsAnNEININY w.A. 2549 U w.@. 2553 | U w.A. 2554
2effiasan (3.0.-n.0.) (3.0.-n.0.) | (30.0.-W.0.)
TT SS SA AS AA TT | WD | TT | WD

MSUWINsNBUBY CH (gm > crop’) | 89.9 | 31.9 | 19.1 | 15.8 | 8.7 |27.97 | 4.24 |30.41 | 5.82

% Usuna CH, Nanas - 20.2 | 52.2 | 60.5 | 78.2 - 85 - 81
USnaumslgth (mm) 1,321.5 | 515.9 | 324.1 | 427.6 | 185.4 | 1,423 | 1,100 | N/A | N/A
NaKARRAY (AN./19) 716 760 | 880 | 840 | 840 | 704 | 828 | N/A | N/A

wnama: WD da msdamaihuvuilenaduuislssgne
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AFAINIFHETRULIVYUDZWRIHN MINaMsUSMsIan s luninisannsdandaasiiaiing
U 25 aUun 1 unAN-Hwey 2557

3.5 msaamsaimsdaaddasigiimylundnmemenziuansasdszmalng

msmamsailaglduuuiiaas DNDC 8.7A Fauuuiassiianansoldmamsaimataaudasiedimilundn doya
fidndydmduuuuiions DNDC Tdud dayaifedunfisnmeansiunad w.a. 2554 Aldnumnunnnsuggisuine
wasnsuzalszmy dayaiimiuduihnualisiiovasduiudumilnr wedayaissumsiomsiui dusuiui
Snziiae menzuanyaslszndlng FeSuthanlasimssalszmuwsinaadlug Usznauds 4 Sania 1eud gWITUYI
uaslgn Maauys wessms fuiisansau 3,007 dwld Sdawmmziuininiegluweralssmulugigg
innuss sumedidaniiuiimensiuan dasnnduunanigndnenelwgiissuiadaussssmalneiifuinah
warieamaaanatl wazluiitlymmemeth duiumsuFulamsiamshamsaildhe Tamnsasnslilédfuanu
evnasamsmeth wamsAnmmuh Wawniinuuudsiiluthatisimslaaddasfsiinuds 0.126 wsen3u /Al
uwiwniasumsiamaibiflumssamahuuu@ensduuilssand wuh maaaddesiedimilundianasumae
0.029 wszn¥u/Al vennnildawuhmsdamahuuuilanasuuwisszgndmansnaamavanudasiufinuia 769

4. aylua

PnmsAnmrezaImsuimsiamathdamaunsnszneuasmatimuluniuesinyse et w.a. 2553 was 2554
wuh wilesndSiiimaunsnssnsuasihedimusaauiiaiimsuimssamsih lundnuuuilsnaduuialszegnd wos
Wnamedimusaasmniiagiunuuudsiinluiagtui s1-s2 wadidud faldhmsudmsiamahuuudenadu
winlssandiidnamwlumsaafuiimuldads uananilar Bn (fudnailuaasiennaniduasmsazmsdulumaiio
nsEuMIDaNBiaiunde 3ndu mansavanldhninasdaieiimudisla mnmafnwnwuh @ En inliiAems
UanUdasfafimudmiuggmamnzlgnasail #a -67 &1 -347 mv dwmumsmamsaimaaaudasisiimilumn
Frwesiuimensiuaniaiidnamwlumstssandldizmsiiinniigatssnaumedmiogwssayd uaslsy maauys
woryd wuh msdemsihuuudenaduwialssandamansnaamaiimuldds 769 WenGauisudumsiansh
meauﬁv‘iﬂuﬁwﬁu (808920 0.126 52NN/ wWdaLNes 0.029 nsznsu/)

5. fAednssndszma

msfnmnilldsunuanmnssumans Muwaway sninndanuasmans uasumsdnmnszaulsaanien (yana
Meuan) A%7 3 amInedETEARyamATY AIMsaYENHTIITENNN YN sENThemAanuiden
amiinaaasmsliihsassmud 5 (winaaslng) uenanildsldsuayansiadosiiaatiuayumiAdsnngudidein
JWITUYS

6. @ndsa19d4

(1] éinnudsegiamsinens. 2552, smumsaiaudinuasian wazunling 2553. uinddeiasegiamsinyns dninnudsuegia
MINBAT NILNTILABATUATERNTAL.

[2] vedd anevtiumi. 2543. ﬁuﬁiﬁ'ﬂgﬂﬁn. AMLNYATANTAT, NNINEALNBATAIANS, NTIUNWI.

[3] Weude 35504039, 2539. Rupedu. MaInUsiine aasmalulagmsinses sofumalulaguszasunannaunimsaanszi.

[4]  wweaand salan uazane. 2556. saﬂLﬁ'ﬁﬂﬁuaumﬂimumsﬂgﬂﬁwaﬁéwﬁ'ﬁywmﬂszmﬂhﬂ: msiamslaatassmaiimuaininin
Tussonalng, u.134-144. Ty mstssgimmsdnuassyiimiiamm el s0 dninddsuasiannin,

[5]  WY3 LaUIUNTS wazdsss ANNeSaY. 2549, mﬁmmsﬂﬂl,l,amiynﬁ'mﬁuNaNamﬂfhumm’mﬁmul,l,azaﬂmiﬂdaﬂﬁ"mﬁmu. PEGAR
SUNNUAULNTTNNMSINLUNTIG. 38 1 13-32.

[6] Khosa, M.K., B.S. Sidhu and D.K. Benbi. 2011. Methane emission from rice fields in relation to management of irrigation water. J.

Environ. Biol. 32 : 169-172.

68 anum Nilrassw waztoen 2indu



Research and Development Journal DEVELOPMENT OF WATER MANAGEMENT IN PADDY FIELDS
Volume 25 Issue 1 January-March 2014 TO REDUCE METHANE EMISSION

(7]

(8]

(9]

[10]

(11]

(12]

[13]

[14]

[15]
[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Tyagi, L., B. Kumari and S.N. Singh. 2010. Water management-a tool for methane mitigation from irrigated paddy fields. Sci. Total
Environ. 408 : 1085-1090.

Hou, H., S. Peng, J. Xu, S. Yang and Z. Mao. 2012. Seasonal variations of CH4 and N20 emissions in response to water management
of paddy fields located in Southeast China. Chemosphere. 89 (7) : 884-92.

Minamikawa, K. and N. Sakai. 2006. The practical use of water management base on soil redox potential for decreasing methane
emission from a paddy field in Japan. Agri. Ecosyst. & Environ. 116 : 181-188.

Giltrap, D.L. Li, C. and S. Saggar. 2010. DNDC: A process-based model of greenhouse gas fluxes from agricultural soils. Agri.
Ecosyst. & Environ. 136 : 292-300.

Katayanagi, N., Y. Furukawa, T. Fumoto, and Y. Hosen. 2012. Validation of the DNDC-Rice model based on observations of
CH4 and NZO fluxes from rice cultivated pots under alternate wetting and drying irrigation management. Soil Science and Plant Nutrition.
58 : 360-372.

AEANINMENS avInendeTNAmL. 2550. dnamwlumsaamsvanldasmaEeunsranuatsumnalng. unaaian: http://www.
ru.ac.th/climate-change/GHG.htm, 21 §4vNAN 2556.

Sirintornthep, T. 2007. Methodology for Measurement of GHG from rice field. In JGSEE APN Training Workshop 1-3 May 2007,
Bangkok.

Le Mer, J. and P. Roger. 2001. Production, oxidation, emission and consumption of methane by soils: a review. European Journal of
Soil Biology. 37 : 256-50.

Angy Uszauge. 2542. wawmmiizmaﬁlwiamsﬂéaﬂﬁwﬁmumnﬂﬁﬂgnﬂ'ﬁwﬁmmmu. InenfinusUSaanln, Pnaensaluvninends.
Corton, T.M., J.B. Bajita, F.S. Grospe, R.R. Pamplona, C.A. Asis, Jr., R. Wassmam, R.S. Lantin and L.V. Buenda. 2000. Methane
emission from irrigated and intensively manage rice fields in Central Luzon (Philippines). Nutrient Cycling in Agroecosystems. 58 : 37-54.
Bekku, Y., H. Koizumi and H. Iwaki. 1995. Measurement of Soil Respiration using Closed Chamber Method: An IRGA Technique.
Ecological Research 10 : 369-373.

891990 ASTeiNses. 2541. Nans:“nmlmmitﬂ?;ﬂuuﬂaqgﬁmmﬂu,as?i'aLL'ma"auTanmﬂﬁ”wﬂﬁﬁ%mﬁaunsmneiamsv‘hmﬁ'n.
Agamw: aantiideanzwiaday NaensalumIngds.

Amnat, C. 2007. Close Chamber Method to Measure CH4 and NZO fluxes from rice field and forest. In JGSEE APN Training Workshop
1-3 May 2007, Bangkok.

Ishigaki, T., M. Yamada, M. Nagamori, Y. Ono and Y. Inoue. 2005. Estimation of Methane Emission from Whole Waste Landfill Site
using Correlation between Flux and Ground. Environ Geol. 48 : 845-853.

Masscheleyn P.H., R.D. DeLaune and W.H. Patrick. 1993. Methane and nitrous oxide emission from laboratory measurements of rice
soil suspension: effect of soil oxidation-reduction status. Chemosphere. 26 : 251-260.

Wang, Z.P., R.D. DeLaune, P.H. Masscheleyn and W. H. Patrick. 1993. Soil redox and pH effect on methane production in a flooded
rice soil. Soil Sci Soc Am. 57: 382-385.

gEesn sasfeau. 2543, anuduiuszasiimstgndnuazmsiamaihdamstaadasiaiimunnindn. InminususoyanTn,
wnInegnazmaluladnszaaunasuys.

23R YU, 2551. msdamathlundniiaaauanszny ?1'\1Lmﬂé'auﬁ'ﬂuﬁwﬁmuLLa:Qmﬂwwﬁw.ﬁwﬂwﬁwuﬁﬂ%mmwLaﬂ, NI
NHAIAFAS.

Li, C. 2007. Quantifying greenhouse gas emissions from 2 soils scientific basis and modeling approach. Soil Sci. and Plant Nutr. 53 :
344-352.

2INT) YL, 2551. mssamsthluininifieanuansenudanadamfsfuihuazusseme. EIT eJournal. 19 (3) : 52-59

Duangnapa Vanichsan and Bancha Kwanyuen 69



