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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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vmndszansainnisldinanuandadeUsuminild wusn T2 ﬁﬂs:ﬁw%mwmﬂfﬁ’]gaqﬂ 0.49
ﬁIan%’mﬁaﬁﬂmﬂﬁmm waz T3 fuUszansaiwnislesin 0.20 ﬁIan%’w@iagnU’]ﬂﬁst e T
ﬁﬂi:%ﬂ%ﬂ'}Wﬂ']ﬂ%ﬁw‘hﬁq@ 0.12 Ailansudagnuiariiuas aztinliinds=zansawnsldinansiled
m3ldihandu z%m%’uﬂ%mmmﬂ%ﬁﬂqudu (WS) wuinUSunmnsldinaes T1, T2 was T3 iy

85,415, 60,525 WAz 64,339 Qﬂmﬂﬁmmeial,aﬂm{ arudeu Inalulunia@uanuwnu DS lay T1

ﬁﬂ%mmmﬂ%ﬁwgaq@ Wel T2 42 T3 RINITDRANTITIN To882 29 waz 25 ANEAU LatNounuUMThE

(16]



IEINRIINIRBATUATUNII L@ (S0 ineasasuazinalulad) U9 12 aduf 24 nIngrau-suIan 2563

Wuwudnd (T1) azdinlesnlu bs smansasanisldinlduinninlu ws asandurmmsldinen
UsunaminvsnuansuUsunasinduanusssumananasangsluwdin dmsudssansawmsldiin (Water
Productivity) 14 T1, T2 waz T3 1111y 0.07, 0.10 uaz 0.09 Alaniusdagnuiaiiuas anwdeay laslu T2
ﬁizﬁﬂfmwmﬂ‘ﬁﬁwmnﬁq@L“ﬁ'w,ﬁmﬁ'um‘;ﬂgn‘ﬁnlur]@l,l,s?a (@13197 1) vaft mssiuuudenasy
wislwdonly T2 usz T3 aamsldiiniadons 2 qgmawazﬂgmﬁaL'ﬂ‘%m_lLﬁmuﬁ'umsﬁwmuuuﬂﬂﬁ (T1)

ﬁd%ﬂﬂﬁz 52 a2 32 NEAL

A13197 1 WaNAAT USunawazdsz@ntawnsisinlunisuaadn

stuuuMsIANIII USnranslzn HANAG T LIr et aRLt s
6 6, o 4 a [ 6
(@nuAtaasianas) (Ananas) (Alansagnuidiiuas)

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?

masadvulauazasfilsznaunakan

mMaaTyavlad1uaugizaIdudni T1 uaz T2 uane9ny T3 adefidodaynaada
(p-value<0.05) Tagnissamsinlumdneedtdonasuuis A luwdnaluszan 10 aw. (T3) s
L'cﬁiyLﬁﬂ@muﬁﬂummguﬁaﬂﬁg@ (WA 4) gonaliinnindrutavesvinedn T3 ﬁaﬂﬁquia
Wisuifeuty T1 uaz T2 udlddenansznuaatitwinuaniatiang 2 gamamizlan lasnandadna
wagl T1, T2 uas T3 WAL 6.5, 6.6 Laz 6.2 ARABLENATS AWEAL (131971 2) LilasunanmIsams
iuoudgnasuusisuazmsamsinuuulnddiminudadna liwandrenesia wasdlawSuufisuiy
masadulaneduiduuaziindu 9 dudriifivifies sunsnviwentislszanininaesdusin
Tunsnszarsiminuielyazan 1 lugmadaluudasnmssanmsiuuudonasuuiolu T3 mnﬁq@
5098937 T2 uaz T1 awdau lesaanlu T3 ﬁmiw%cyLﬁﬂ@lmoéﬁumwgma:ﬁmﬁfﬂ%’amaﬁas
ﬁq@Lwiﬁi{'mﬁfﬂLwﬁmﬁnﬁiﬂﬁlﬁmﬁu T1 waz T2 somalst T3 fmanszansdwinuislyseanllugu

3 a
Luﬂﬂuﬁﬂﬂq@
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BET1 = T2
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T3
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FIWIWIUARINNAIIUT

120 ~

100 -~

7 (T4.)
]

ﬂ’l’]&liﬁd’ﬂad’ﬂ’]’]
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b) AwgIvasing WS

35 43 49

BT =|T2 T3

64 71 77 86

UINTUNRIAINUINLE9

(%

il 4 maaiydnlaneduanugivastinluudasdilansing 2 nggmamwizian

@139 2 maasydule asddnavuazUSinmanAavastInMeldnmtamauazggmaimizlan

Aiuandnani
MM ANMNFIAH Wminan FNWIRLNAR Wminse Anth
(M (31.) (Fnaalanais) (#8329) (AnABLaNAN3) Wiuien (%)
Dry Season; DS
T 84.1+9.0° 8.1+1.0 79.3+36.4° 6.8+1.0 45.6
T2 81.3+7.3° 8.310.5 76.7157 .42 7.310.6 47.0
T3 72.7£10.5° 7.9+1.5 47.5+16.7° 7.0+1.2 47.0
Wet Season; WS
T 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° 55.817.7 5.9+0.8 447
T3 85.9+2.1° 6.6+0.4° 50.4+3.1 5.6+0.4 456
One-Way ANOVA: Tukey’s honest significant difference (HSD)
T (Treatment) * * 0.459 0.886
S (Season) * 0.084 0.294 *

* uanaanuat e fAn9sian p-value <0.05 aN&IAL

maIgaulaaassinan

maasnidulasesnnd1n ws lu T1, T2 uaz T3 Gdnafuivindy 8,847, 11,217 uaz 11,896

Alaluasdatanans anusnau mnmﬁmﬁ:ﬁ%ﬁamdaﬁﬁwujw T2 waz T3 waAn@A N 9anaas1Id

WHAATYAL T1 (p-value<0.05) (171971 3) aziinldanmuaiyidulasassind™a (@nuen) lugg ws

Taslginadia Minirhizotron NUNNIANEIIINTIINNNIEILNINGILLATAIRUNLETD zhwimﬁamné’ﬂmﬁ

lagnistasgaulavesnntinudn luga9iui 1 - 38 Tunasarnnisnituiwaasialundasuwn
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mawiyiaulavesnndanuasendsiunnitenls Tas T1-13 fmaesyiaulauszanugnisnniiinn
Tuidoy 9 uanasaInIu 46 nasn1snitmadatna naesaiulazesndentisnifinazanas
wizduvumsaigidvlavesnnludenls 72 uaz 73 imsnsgidvladnit T1 Sadumaualinig
Windulavesninlu T2 uaz T3 nmswiadvlavasnniiganinlu T1 udegnslsfiony nisgessmevas
0 ws Twdauly T1, T2 uaz T3 fenadowiniy 398, 402 uas 358 Alawasdaianas awsiay Saa7n
mﬁmﬁzﬁ*’ﬁaQamaaﬁﬁwmﬂmiﬂaﬂamwadﬁﬂlu‘qﬂLfﬁiauvlmmﬁ@ﬂ”m{w liuandnanuneaiifacng
ivbdaty (p<0.05)

@139 3 muaiyidulauszdesamasvasnnimeldmadamahuudndussanasuuislungeu

matasdvlevassn N3LAUFALVBIINN
MM Alawasianans) Alawasianans)
meants.d. meanzs.d.
T1 8,847.8+886.2° 398.1+57.1
T2 11,217.8+1,623.3% 402.1£115.3
T3 11,896.5+2,493.3° 358.9£106.7
Level of sig. * NS

ad

* uanananuad ke Nanan p-value <0.05 mumauuaz NS=liflnuian

aNNaNRRssTn st ulavasin lndrwmitafuuazlanm

mwé’wﬁ'uﬁmaamsm?zyLﬁﬂ@maa%’ad’mmﬁav{uﬁuua:mﬂﬁv{uﬁu wuin mssadule
éﬁummgwauﬁu%aLLa:mwm'nlmmnié’ﬁuﬁmmé’uw”uﬁﬁ'uiﬂm’mﬁmim%zyLﬁﬂmﬁu"fuama
AL H0IIUT 9T UL NNTUANNBUAZ AT IIINIUNTT AT 182 8931NT1I9ZRART &9 HaliAugITedd Ut

fanusuwusnumsieiyidulaesnn danusuwuiuuuianeasanwinansaulsnnms (Nwi 4)
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arduazandsnana

miﬁﬂmﬂizﬁ"n%mwmiﬁ'@mi‘ﬁw‘hﬁ'ﬁ'u,uuLﬂﬂﬂaa”uLLﬁwiamim'%fgLauimmzaaﬁﬂi:ﬂau
HANRATIIWUT N2, 41 HANMTNARBINUTN ﬂi:ﬁwfmwmﬂ‘ﬁﬁﬂumsﬂgﬂ‘ﬂ’nLLumﬂﬁnaé'mLﬁaLfJu
inafianitsfimaninlsznsainlaglisinansznude Ui amandadniussssmansaaadiunmmslain
mﬁﬁlumaﬂgnﬁwﬂuﬁauﬂm T2 wae T3 fiedouas 52 wae 32 mud ey Waisurumsrmwdnuudng
Lwimsﬁ‘i'ﬂnﬁﬁﬂuuﬁnuuuLﬂmnaé'ul,l,ﬁﬂqumu ﬁ"ﬁaﬁ‘hﬁ'@lumamqu%mmﬁw‘"ﬂum Wfasan
I65uBnEWa 9t AU sTINT 6 I@smsﬁnmi{ﬁwmsaﬁmaagﬂu,m_lamumsmiﬁ]‘%umnmiﬁmw 84
NuAINIUT10QHY %eqleiﬁmiguﬁﬁaanlmzﬁuﬁlﬁmuﬂLL@iﬂdaulﬁﬁ’laﬂmmuﬁimmﬁ zfinlain
uwasdna T2 was T3 Su5unamintasndn T1 mamzmnmmnwwzﬂgml,azvlsjLﬁwmi:ml"ﬁﬁhwaa
mwmmmﬂmﬂﬁ"‘ﬁvawaﬁqguﬁwaaﬂmﬂmﬁnlqu}ﬂu Snnamssamsinuundonasuutegiaunsa
Lﬁ&lﬂizﬁﬂ"ﬁ'mwmﬂ%ﬁﬂumnww:ﬂgnfﬂ”’n (Water Productivity) §6i1352%319 0.09-0.49 AlanIuHaNA®
Tdagnuaniiung wuedsrEnsninnisldinannisininunudng fdrindu 0.07-0.12 Alansy
HAKAATdoaNUIATLNATREAARDINUINKITBYBI Chapagain WAz Riseman (2011) WU TIANNTIN
feamdunssuutadivdszintnwmslaindu 1.70 Alanudagnuiaiiuns Wawseuiisuiumsls
uuuUnaffussansnwnsldindos 1.30 Alanfusdagnuiaiiuns Tosnandatruadsl T1, T2
ez T3 AL 6.5, 6.6 Uaz 6.2 dudalanany awdey anmsnasssaansaatuinldinnssanisin
wwudnfuazmssamstinuuudenasuuans 2 suuuy LigswansznudeySinmnaniadnn sanadasny
mu%’nlmﬁaagﬂu T uaz gilon Ussinaiu waednnansdszinaluwaunivieds wuin HanaaueIt2
nnmIsamatndeindonssuwdslduandraiunmssidegredismayiumssamaihuouUnda i
ﬁaum”aluminmam:U:L'smmuwwzﬂgﬂ [12-13] UsztnaW aUDusd [14] Uszinavinane [15] 1Duen
udaeelsAanu Sﬂ%wamaaamwumé’auLLa:qgmawa:ﬂgnﬁwam:ﬂmawamﬁwﬁn lagtSunmunanaa
LL@iazggmawazﬂQﬂﬁﬂ’nuLmﬂ@mﬂ”umuaﬁﬁﬁim”uﬁfﬂéﬁﬂ”{g (p<0.05) I@mlwﬁ'saqgLLﬁaﬁﬁ’mﬁfﬂwawﬁm
qdﬂ'jwmmgNmﬁaumﬂiuﬁwqgLLﬁammmmuquﬂ’%mmﬁﬂﬁaglmm‘”uﬁﬁ'mm Fenaladinns
samsnuuuonssuuiininisdsesliinaassluszeufimunzanlddinansznudessdusznay
wazUSnmEanaad1 uenanit masamairluwitadeasidonasuuis T2 uaz T3 dmaasyidula
°naaﬂﬂvl,@”ﬁﬂfhai'@ﬂﬁﬁm,uuﬂﬂﬁﬁ%ﬁﬂﬂumiﬂmaaﬂqgmqu:ﬂgﬂ $ananaldnssansinlumn
TdmuAhidunsauuimansanzdunaaiyidulavesiniedetaau winsbesaaunianay
vaarinliuandriuatnafiipidgnesiian 3 el %amimwmsmLﬂuﬂ'rmuquﬁﬂum@;mms
Tudu lasgezdimiahannlnidusieldnisaimiomns i uazusmaitelflunseiydule
laswaifuassnle T1 ﬁLﬂumﬁ@miﬁ'}Lmuﬂnm@w”aﬁw"l,ﬂummaa@qgmmww:ﬂgn fimsdauaanaf
gandilu T2 uaz T3 wueidnsifialndaassntesniudasmnidnmssanmsindes il onasuuis
NMSANEIMIABLAHEILBITINTIIRaMISAM TN luulaaw uaasliiAninmssydulaussnsia
wsngpssTngnmeldmssansinng 3 Hawly Fanuuanesnunssiifedilnpdany (p-value<0.05)
Tagmssamailwndneeifidonasuuts Tnsanmdiuslesinmnaiydulaneduanumnamn
ﬂTnmnﬁwmsf{i“@miﬁwLLuuﬂﬂaﬁﬂdaﬂlﬁﬁﬁwmulum%maam:m:nmmsmw:ﬂgﬂ Wiasanmssams
inluwwddesadonasuuadimstaasiinlwusts LL@iﬂ'am%'ﬂmmm%u’luﬁuslﬁwamm:a&masl,ﬁﬂ]”nag;
§112210580 (Plant Stress) 1NFILIARoNNREN §INAdaTIv AT NsuERsBNIRanaURLEIAE

a Y o A R A - @ v A a a aa
mmLﬂiﬂ(ﬂLL@]"ﬂ’rmm_lMﬂavlﬂﬁl,umiﬂiuml%LﬂlﬁﬂUﬂ’lim’]@mmNalﬁi’mmaw’l'smrﬁmi@,L@lUI@WI(ﬂ
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