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Abstract

Alternative wetting and drying (AWD) is an irrigation technique in which water is used to achieve
intermittent flooded and non-flooded soil conditions for stimulating rice growth and production.
The objective of the current study was to evaluate the potential of water use efficiency on aboveground
and belowground growth of rice (Oryza sativa L. cv. RD41) under two AWD conditions. T3, water was
allowed to decrease to fifteen centimeters below the soil surface and then water was added to ten
centimeters above soil surface and T2, the water level was fifteen centimeters below the surface and
then water was added to five centimeters above the surface of the soil. These were compared to the
control where water was maintained at ten centimeters throughout the cultivation period ( T1) .
The experiments were conducted at Prachin Buri Rice Research Center, Prachin Buri province during dry
season (DS) and wet season (WS). The results showed that the amount of total water use was
significantly reduced by 52% in T2 and 32% in T3 compared to the T1. The plant growth and biomass
of T1 and T2 were significant different with T3 (p-value<0.05). However, root growth in WS between
both AWD treatments and T1 were also significantly different (p-value<0.05). The accumulated root
growth for the wet season of T1, T2 and T3 were 8,847, 11,217 and 11,896 km/ha, respectively.
The results indicated that both AWD only stimulated belowground growth as root growth and expansion,
while root death was similar in all treatments. In addition, the aboveground growth of plant height was

correlated with root growth in soil by rapid growth until the tillering stage.
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Usnaihrisnueinulsinainduausssumafanassnaaluwdnn snsudssansanwnslain (Water
Productivity) 1w T1, T2 waz T3 1vi1ri 0.07, 0.10 uaz 0.09 Ailaniudegnuiariiuas awsau laslu T2
ﬂizﬁwﬁmwmﬂﬂﬁﬁwmﬂﬁq@LﬁuLﬁmﬁ'umﬁﬂngﬂﬂquLLtni”a (@197 1) aft msviiwuudenasy
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(@nuIARNAILENAT3) (AWLaNA3) (nfaniulgnmﬂnmm)

Dry Season; DS

T1 57,399° 6.78 0.12°
T2 15,108° 7.33 0.49°
T3 35,082° 6.97 0.20°

Wet Season; WS

T1 85,415° 6.27 0.07°
T2 60,525 5.90 0.10°
T3 64,339 5.55 0.09°
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naTyanladiuaugIvesdudng T1 uaz T2 uand iy T3 ad1sddedraynaaia
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MIANITIN AMNFIGH Wmingw FIWINLAER WminEa Azt
M (1. (Fnaalanas) (#8329) (AnABLENANT) Wiuiea (%)
Dry Season; DS
T1 84.1+9.0° 8.1£1.0 79.3+36.4° 6.8+1.0 45.6
T2 81.3+7.3° 8.3+0.5 76.7+57.4% 7.3+0.6 47.0
T3 72.7£10.5° 7.9+1.5 47.5+16.7° 7.0£1.2 47.0
Wet Season; WS
T1 88.8+3.4° 8.1+0.6° 55.2+8.6 6.310.4 43.8
T2 88.4+2.3? 7.3£0.5° 55.87.7 5.9+0.8 447
T3 85.9+2.1° 6.6+0.4° 50.4%3.1 5.6+0.4 45.6
One-Way ANOVA: Tukey’s honest significant difference (HSD)
T (Treatment) * * 0.459 0.886
S (Season) * 0.084 0.294 *

* ueanaanua I dnef AN 9RAaN p-value <0.05 MNEIAU
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naasyidulavesnnd1n ws lu T1, T2 uaz T3 ddnadniriniy 8,847, 11,217 uaz 11,896
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MMt Alawasnanans) Alawasianans)
meanzs.d. meanzs.d.
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T3 11,896.5+2,493.3° 358.9+106.7
Level of sig. * NS
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seamdonasuuiafulszansawnnslsiniu 1.70 Alansudagnuiaiiung Wansaufisununsld
Wuuulndidlseansaiwnsldindes 1.30 Alansudagnuiaiings Taswanaadaasly T1, T2
Waz T3 WAL 6.5, 6.6 UAZ 6.2 AuAaLENATS AL Nnsnasssaansaatuinldinnssanisin
wwudnduazmssemsinuuudsnasuudans 2 suuuy LigwansznudeySinmnaniadn sanadasny
mu%”ﬂmﬁaag"lu Md uaz gillas dszinadu uazdnwanodszinaluwaunitiaiBs wudh Haniaasdn
nmsamatndeindonasuuwdslduandrsiumsife g ddodayiumsansiuuul ndidin
mm”ﬂumin@aamzmnmmnwwzﬂgﬂ [12-13] UszinaR[UDud [14] Uszinatsnanwna [15] tTuen
udagelsAanu S‘Vl%wamammwLnﬂﬁauLLa:ngmaLW'}:ﬂgﬂﬁmanizﬂu@iawawﬁmﬂ’n lagtSunananaa
Lwia:qgmmww:ﬂgﬂﬁmmme@mn"'uwmaﬁaﬁim”uﬁfséﬂﬁ'rg (p<0.05) T,cﬂsiwﬁwqguﬁaﬁﬁmﬁfnwawﬁm
gaﬂhﬂhmgNuLﬁaamnlumm@LLﬁammsﬂmuquﬂ?mmﬁﬂﬁayjlusm"’uﬁﬁmu@ Fenaaladnns
samsiuuulenssuuififnnsdsesliinanasluszauiinunzanlidsnansznudoasddszney
uaztSanmeanandn uananit misamaihluwdndsinidonasuuts T2 uaz T3 inasyidula
maﬁwnvlﬁﬁﬂ'iw”@miﬁwLLuuﬂﬂaﬁm”qﬁvai’Lumﬁnma@qgmmww:ﬂgﬂ ananalddnssansinlumn
Tdmeafiensanuismannnszgunaeigdlasesmndieinitain winsbasaaienianisay
pasmnliuandsiuegadisidynosian s Goula e‘ﬁ}amimwaaﬂﬂLﬂumim‘mlf‘muﬁmmmi
Tudn lasgmaezinmashasnlnidusiieldnisadimiamns in uazuimquialdluniseiydvla
lagwalavassnls T1 ﬁl,ﬂumm”@miﬁmuuﬂﬂahw“’aﬁw‘lﬂummamgmawazﬂgn fimsdesaanaf
gandilu T2 uaz T3 wueAdnsAalnizasnitasniudaswiidnissanisindasisidonasuus
MNMANHIMIABUFHBIIBITINTNFaNsTAaM TN Ll asun waavlAAnIMseIuaulauaznsia
wsnpasTnameldmsamainns 3 Sowly fanuueanadsnunisiifedidupd ety (p-value<0.05)
Tagmssamainluwindedeasidonasuus Tmsanndivalasdinmseigidulanisduanusnian
°1Tnmﬂd'1mﬁ@ﬂﬁﬁﬁLmuﬂna'ﬁ'ﬂdaﬂlﬁﬁﬁwmulumﬂ’nmam:m:nmmnww:ﬂgﬂ Ha99NnnsIaNs
inluwwdneedsidonasuusiimyddoasinlsiu LL@iJaﬂaﬁ'ﬂwﬁﬂaﬂw%uluﬁulﬁwamm:dawaslﬁﬂ]”nayj
§112:40580 (Plant Stress) 9MNFIUIARoNN8UaN §9nadaTvlddinsuaasaaniionausuaide

a Y v o v o § o o o ¥ o @ v A a a aa
ﬂ’J’mLﬂiﬂ@]LL@]“II”]’ma‘LINﬂavl,ﬂluﬂ’li‘ﬂium’ﬂ‘lﬁL"]J’m‘Uﬂ”li"ll’medNalﬂi’mmaﬂm’l’mﬂ’ﬁﬁ]ityL@]‘.IJI@I‘VI@]

(20]



MIFITURIINYIABATUATUNIALs@ (Fp1Insiaaasuazinalulad) U0 12 aiuf 24 nyngran-swINAY 2563

ﬁmwummsﬂumsgw’ﬁuﬁﬂu,a:ﬁw;awmiﬁnnﬁumlﬁwmmu@m 9 2a97172 bl woensfidudeani [16]
saanrasnunwisEludlszng wudnieSinmsih luduwusts nndasdimalSudlasnaiuySinm
LLEI::‘IJ%']@]Lﬁiaﬁ’]ﬁ’ll,l,ﬂzLLiﬁ’]@&l’]Lgﬂdlud’Ju@]"l\‘i 9 209717 FITUIAUATAINB1IT09T1NT S
AU URBFLEILINA AN UNIBAB AU LA ILEIVDIGW [17-19] waNINT AMNEIvaIduIg
awsuusnuduldan lasdndneesgidulaiuanndy ﬁgwmcﬂLLazﬁﬁ@Tuﬁ]:gaLLaﬂmfu Bafiaan
maudsradvauilaibefiasyrh i wuasfiRuannduiivaosn Lfiamaﬁuﬂam"’aLLc\i”au‘%nmﬁag;n”@%u
Tanduusnmioadinsdasadunalisinendwaudoiivusnmds 9 :inmsdneinalnnis
wiydulavasmndrndafszpeniimninazimrneiydulafivenasuazazanowiansesaas'ly
LﬁamfmﬁnL’%'uﬁmsm%zylﬁuiwamﬁ'sm?ﬂwﬁ’mmmj’n Sedndudaameamaienseioadiudns 9
% §16% Ju nsuanne nMsaanaanuazuaaT? nen iﬁﬂﬁdﬁﬁ%ﬁﬁﬁ‘lﬁ’mi‘m@ 11 uazeTeaN
WBeadaudng 9 nannidaduduannaSouiesus nasyidulavesmnazniuanatudnistosaane

P 4
VaIIMIZLNNYW

naanssnlsend

AMLZEITUVDVOUA D FIUNIIUAUSNTINANTIVUWITIA (37.) ﬁ'uaunqugﬂumiﬁﬁﬁ'ﬁ
Uszianumiadns Uszdnd 2559 LLa:nuaﬁfum&umﬁa”waaﬂmm”muﬁﬁuﬁaumﬁamm:miﬂauﬁm
\Fafiae aninensuasuasunsilea (1831 233/2557) wazguiiutUNiuys fémIBaNFzAIN

£ & do a o o Ao
LaztdatNagnIuNAILBWEINILNNTIRY

1@N&EN1T2 1999
[1] Abdullah, K. (2005). Integrated water management for food and environmental sustainability.
In PAWEES 2005 International Conference. Japan.

[2] Office of Agricultural Economics. (2015). Compairison of greenhouse gas emission in paddy field
between organic and traditional systems. Retrieved June 9, 2015, from http://www.oae.go.th

[3] Sharma, P.K. (1989). Effect of period moisture stress on water-use efficiency in wetland rice.

Oryza, 26, 252-257.

[4] Yao, F., Huang, J., Cui, K, Nie, L., Xiang, J., Liu, X., Wu, W., Chen, M., Peng, S. (2012). Agronomic
performance of high-yielding rice variety grown under alternate wetting and drying irrigation.
Journal of Field Crops Research, 126, 16-22.

[5] Achara Chumvong. (2008). Water management in paddy field for reduction of environmental impacts
on methane and water quality. Doctor of Engineering (Irrigation Engineering). Bangkok: Graduate
school Kasetsart University.

[6] Redwanur, R., & Bulbul, S.H. (2014). Effect of alternate wetting and drying (AWD) irrigation for boro
rice cultivation in Bangladesh. Agriculture, Forestry and Fisheries, 2, 86-92.

[7] Russell, R.S. (1977). Plant root system: their function and interaction with the soil. McGraw-Hill,
London.

[8] Charoensilp, N., Buddhaboo, C., Promnart, P., Wassmann, R., & Lantin, R.S. (2000). Methane

emission from deepwater rice fields in Thailand. Nutrient Cycling Agroecosystems, 58, 121-130.

(21]


http://www.oae.go.th/

MIFITURIINYIABATUATUNIALs@ (Fp1Insiaaasuazinalulad) U0 12 aiuf 24 nyngran-swINAY 2563

[9] Chidthaisong, A., Cha-un, N., Rossopa, B., Buddaboon, C., Kunuthai, C., Sriphirom, P., Towprayoon,
S., Takida, T., Padre, A.T., & Minamikawa, K. (2017). Evaluating the effects of alternate wetting
and drying (AWD) on methane and nitrous oxide emission from a paddy field in Thailand. Soil
Science and Plant Nutrition, 64, 1-8.

[10] Maeght, J.L., Rewald, B., & Pierret, A. (2013). How to study deep roots - and why it matters.
Frontiers in Plant Science, 4, 1-14.

[11] Bumrungbut, J., Hanpattanakit, P., Buddhaboon, C., Rossopa, B., & Chidthaisong, A. (2015).
Dynamics of rice (ORYZA SATIVA L.) root and its growth in a heavy clay soil under Alternate
wetting and drying conditions. In ISC2015 International soil conference: Sustainable uses of soil in
Harmony with food security. Phetchaburi, Thailand: Department Land Development.

[12] Li, Y.H., Dong, B., & Yu, F. (1999). Improving irrigation management of paddy fields for sustainable
increases in water productivity. In 2" Inter-Regional Conference on Environment-Water. Lausanne,
Switzerland: Presses Polytechniques et Universitaires Romandes.

[13] Yao, F., Huang, J., Cui, K., Nie, L., Xiang, J., Liu, X., Wu, W., Chen, M., & Peng, S. (2012).
Agronomic performance of high-yielding rice variety grown under alternatewetting and drying
irrigation. Journal of Field Crops Research, 126, 16-22.

[14] Belder, P., Bouman, B.A.M., Cabangon, R., Guoan, L., Quilang, E.J.P., Yuanhua, L., Spiertz, J.H.J.,
& Tuoung, T.P. (2004). Effect of water-saving irrigation on rice yield and water use in typical
lowland conditions in Asia. Agricultural Water Management, 65, 193-210.

[15] Chapagain, J., & Riseman, A. (2011). Achieving more with less water: alternate wet and dry
irrigation (AWDI) as an alternative to the conventional water management practices in rice
farming. Journal of Agricultural Science, 3, 1-13.

[16] O'Toole J.C. (1989). Breeding for drought resistance in cereals: emerging new technologies.

In: Baker FWG, ed. Drought resistance in cereals. Wallingford, UK: CAB International.

[17] Ekanayake, |., Garrity, J., & Masajo, D. (1985). Inheritance of root characters and their relations to
drought resistance in rice. Crop Science, 25, 927-933.

[18] Loresto, G.C., Zhang, W., Chaudry, D., & Chang, T.T. (1983). Aeroponic technique for screening the
drought avoidance mechanism of rice genotypes by the root characters. Lisboa, 10, 77-82.

[19] Yang, P., Fu, H., Walker, J., Papa, C.M., Smalle, J., Ju, Y.M., & Vierstra, R.D. (2004). Purification of
the Arabidopsis 26S proteasome: Biochemical and Molecular analyses revealed the presence of

multiple isoforms. Journal Biology Chemestry, 279, 6401-6413.

(22]



