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Influence of alternative wetting and drying irrigation regime on yield and
grain quality of rice grown in different soil textures
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ABSTRACT: The major problem of rice cultivation in Thailand is water shortage. The alternate wetting and drying
technology suggested to farmers for water saving in the cultivation. The purpose of this research was to comparing
the effect of the new technique for water saving and conventional method on yield and grain quality of rice growing
in 3 different soil textures. Rice variety Chainat 1 was grown in 3 different locations under different soil texture, i.e.,
fine texture (clay), medium texture (loam) and coarse texture (loamy sand). The alternative wetting and drying
method and conventional method were conducted in all locations. The resulted showed that the alternative wetting
and drying reduced water use for 703 m*/rai in fine texture soil, 791 m*/rai in medium texture soil and 848 m*/rai
in coarse texture soil. Yield and yield component in all locations were not affected by the irrigation regimes. The
irrigation regimes had no effect on milling quality of different soil texture, but it improved milling quality by increasing
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the head rice percentage in coarse texture soil.In addition, irrigation regimes had no effect on grain softness texture
evaluated by alkaline spreading value and amylose content of rice grain. This study indicated that the alternative
wetting and drying technology is the effective technique to save water for rice cultivation, especially in the coarse
texture soil without any adverts effect on grain yield and grain quality, but improving milling quality by increasing
the percentage of head rice.

Keyword: wet and dry irrigation; soil texture; grain quality; milling quality

umin

iduninernsiidegegediin uinnudesnmsliimsuiuiudos q audnulssnnawasanuiulama
wsugha Hagtuunasiaveaiifiegdoundnfuagmuanmemaididennuged nuimadisuasanngioniad
slstlmaneautviaususannidluvansdiuveslansauiisssnalne danfunisliiegsszndanmensauas
madeuuazmsldthesaiiuszansnmiadudonssiuiifeduuiod Inefesnmasnnusiuionmndeiauan fuslae
A3 NARAFINNTTULAZNIANYAT (miqﬁﬁﬂﬁ, 2557) dwmsululssmelny anmenmsnauaauidnanszmulpensiy
mMamzlgndnn esnndrudufinassgiailiin lunsmzgnunniigelussuunainems fufudsdanusududeam
Fnsanusinaunslddilunsugninlnelifinanssnusonandnuazaanmiadnd ileliaunsaiurlddumaden
Tfuinuasnsnnamadnan nsunstnlifaumelulagmsiansihegsussndnlaeisidonaduuiafiodunaden
THutinunsnsanunsardadnalfedsivszansnmuiluanziivadssmuethssdahldannsosendai i oms
WAl (nev3douawitanndy, 2558) mstanshuuudenaduuidnenuhausaantimunisléiildosas 10-50
(@nen, 2558) luvnefinsuratsemussauitanunsoanUsununisldilunsyiunlddedosay 28 veaUSunainildlunis
yuuuuilUBsasUnilddiuiinm 1,200 gnuiafamsiels winisvuuuuenasuuidldingion 860 gnuiatamsols
Wit (NSuvaUsenny, 2559) LLm'ashﬂ,iﬁm’mmﬂIuIaSmﬂﬁﬁﬁLLUUIWJIﬂJﬂWiUQﬂ%nLﬂwmﬂﬁgthjﬁmmL-?J'aﬁuﬂizﬂau

Audslafinsfnuuazideegndaauiwalulagnisianisnluundidnanawnsaliliegaivss@niandudenunn

Uszinnviselallasiamgiuiaileverviduinlades Snnadalaifiveyainisnisiunuuladdmansenudonandnuay
aunmwdadndaduiadoivuasiasdnvesnensninield Jaldnsneasdifie3suifisunisiuiuuudenadu

wiiiusunAleefinistahnaengguantunishinandadnuazannmuiadnludefuiuansaiu

ada =
AVNIIANYN

@

Jndmaaosiuu 2 Uaden9n1931Aa18RANLUsUSIUERIme (Two way analysis of variance) Uadausnie

&
a

Ussnniilonu IfﬂEJﬂfﬂLaE]ﬂLLUaﬂLﬂ‘t‘}GﬁﬂiﬂE]EJﬂWEJIUE]’]LﬂE]EJ’NG]ﬁ']@ ’%ﬂ‘WJfﬂﬂ']‘Wﬁu’ﬁ sl,‘vmamwmmmmwummﬂuu ﬁLﬁEJ %

o A

wansney 3 Ussimildud (1) Awifeasidenluntamnvesunesmsiivg) nAA1 INYRINIUILIIT duaiaia Masiye
1813056 a0efgn 329892 (2.) mumamuﬂmﬂmmaamsummaaussm 093 nuRsNIUIudesan duatiuiu fiay £A3n
1819741 a0afqA 334069 uag (3.) audlonenvluwlasvesunedises Quasd inwmsnsUnuman suatauiu masa@jm
1823445 aosfiga 334719 TasfidfadefiaesAonisdanisuiluntacu 2 Uuuude (1) msvhuuuuidonaduusi
(alternative wetting and drying; AWD) Wag Z.m‘ivi”]mLL‘U‘U‘Uﬂ@SUENLﬂwmﬂiﬁﬁmisﬁ'ﬂﬁmaamqa (farmer practice) lngld
vieiguue 25 wuiwnsndusiiaseruinluamn witeusu Tu 3 location (A3uAY, control) MsviukuULUENaduw
(alternative wetting and drying; AWD) fie nisUasglidrnviailutisnaniiansay Lﬁavﬁumﬁmvé}’ﬂﬁﬁmua a1au
Frudauss Tnevhlasduhluulamniissdiu 5 wuiuns mileianu Tasiivaeslidnuntmiedoniunddng 2 ad: feo
adai 1 lughaadgiulavnediau (egdm 35-45 Ju) Wuian 14 Ju vissaunisziuthluwannezanasdininiaiu 10-

o

15 lwuluns veenululuasuIuansElmng mnuumummmmmu 5 wuAluns WwitleRanuy ﬂi\'ﬁ/l 2 1‘14%’]&‘(1’13%(5]?1?163@3@



KHON KAEN AGRICULTURE JOURNAL 49 (5): 1259-1267 (2021)./doi:10.14456/kaj.2021.112. 1261

(@891 60-65 Fu) Wuiadn 14 Tu Wwdeday wiosunissauihluidasazanaswinndiiany 10-15 wufiuns wiohu
luwdasuunnszuns uddwdann lurssisseenaenisseviuslvdedissaiuinluwlasedi 7-10 lwuuns wile
a a &2 H H ] 2 A o Y o o o a

Hafu ndunurieguikarssuiglisannkUainowiuies 20 Tu (Neidelas i, 2558) N1sviukuuunives
wnensnsniinstedinaengg (farmer practice) vinnsdanlunUasunfisedu 10 wuiluns milenusu veszauwmilolinyie

At naengg (Neriduuaziaunng, 2558) n1sauainw Msldde 2 asa Ae ATaN 1 szeednieny 20-25 Tu dans 16-8-8

U

o

031 20-25 Alantusiald adefl 2 szevdndaiosoennen Jogns 46-0-0 Sas 15 Alanusiels dnstiostulsnuuasuay
frdnTftwamanes MdeEanwnmshunUs Ugndnaiauunsiag w.e.2561 Tuklasuwinunsng 3 578 s1eae 2 13
UgnlasTBnmavhutinslaglddriuglaluas Giugdoum 1) Sdinsviuuuudaiung $1uu 113 weswuudenady
wiis $1uau 115 Aeuvgnifudiegivvesuamaasitolingiuiinudunisingluiu 1ne38 Walkley and Black
Titration (Walkley and Black, 1947) aananfunsasng (pH) Tngldas pH meter Snsndausswinshusotnwiiu 1:1 , Usunay
Tulnsounanunlagis Kiedahl method weawesaidulsylomineiinlngda Colorimetric Inunadouianunsauaniasy
161y T8 Atomic absorption spectrophotometer USuauaatd ounazuunid tdeulned s Atomic absorption
spectrophotometer sumaUefiud sand, silt way clay s uunUssinmieny (s wazaasne, 2551) uaginusunn
ihifldluusasuasenstunamslihuas indnmmsivaveniidiulannudazuuasunaduefidudlaetmin
yosuwTis uaziesiiuilagysinns IiuAsilefssrogndunds drafiounguatey we. 2561 guiiusiogisinesduszney
waAn Tufiud 1 anauns dufuluidazutas 9 as 3 90 Jusuou 3 Snfudnumissmouns Suuwsdeidens
Sorandnudn uufl 1 maaues uaziaenufusdadieswnamuaninudadarutu 14 Wesidud udwhanuazen
wazaneuduidenlioglurag 12- 15 Wedidud Menshauneduiiegnednigdon 250 ndu udnitlunsmne uay 9n
& Judnans wendrwdainesn Ainilesidudsudmegns

Wosidud dutdnn = J1inAug1 x 100

Umtindilaen
Aaszianisaatsiandluang wasUsunuesilas auisvesdinnuinsguduiinunsuazensuwiii (2555) 1
Toyailia1NN1INAAWNAATIERANMULUTUTINARINNG (Two way analysis of variance) W3suliisuanadenieds Lest

o o

Significant Difference (LSD) fisgduiiudndiy 0.05

Nan1sAneN
dudAvesauluuuaide
Pnuan1sieswiAuluiesl fURnns (Table 1) Auluulameassduluiunuvesiuileazideaiilofuinegly

Ussamumiled (clay) wamaaesiidudummesiulenardiliefudneglulsznniusiu (loam) uazulamaaed

'
P

Husunuvesiuieovenviidedudnogluvssinmiuiiumme (loamy sand) WeRiasandraraiunsasiswesiu (pH)
wuinduiloaziden Ununans wazvienu dan pH 5.28, 5.49 uag 5.71 MUa16U %’ﬂiﬂLfJuﬂiméauiunﬂﬁuﬁ e lndia
(EC) 1.52, 0.34 waz 0.12 1033 wussowns audisu dsdmduiudniilldannzanuinionainanudy dusunn
Bun3eTag 2.50% 1.04% waw 0.58% nudiy AudenziBendvusinalulnsiouiiomn 0.125% dataglunaseis dufu
HeUunananayiu everuivsinalulasaustenn 0.052 way 0.029% Anudy f{Tﬂaeﬂumm%ﬁmm (W3, 2554)
USinnueanedalufuiioasifon audeurunats wazdulbeneu fusinameanedaiduusylow 4.43, 4.39 uay 6.60
fiadansu/Alansy Snandurudidveanosas (Was, 2554) drulnunadofinandsuldluiuioavoni 65.26 dadnday/
Alansudnoglunasiuiunans uwilufudouunaaussiudeveruinwadeniiuandeuls 22.81 way 11.58 fadndu/

Alansudneglunaueion



UnuNHS 49 atiufl 5: 1259-1267 (2564)./doi:10.14456/kaj.2021.112.

Table 1 Soil properties analysis of different texture at experimental site

1262

Medium textured

Soil property Fine textured soil ol Coarse textured soil
Texture (Hydrometer) Clay Loam Loamy Sand
Sand (%) 23.35 45.13 81.13
Silt (%) 32.00 39.60 16.00
Clay (%) 44.65 15.27 2.87
pH (Soil;H20; 1:1) 5.28 5.49 5.71
EC, (dS/m) 1.52 0.34 0.12
Organic Matter (%) 2.50 1.04 0.58
Total N (%) 0.125 0.052 0.029
Available P (mg/kg) 4.43 4.39 6.60
Exchangeable K (mg/ke) 65.26 22.81 11.58
Exchangeable Ca (mg/kg) 733.65 29.22 160.47
Exchangeable Mg (mg/kg) 18.25 27.67 15.78
anaunsld

Auileazidualaeviuuulnideddunaengg 1,440.0 auu/ls luvaeivihwuvudenaduuwisddunies 736.5

au.u./ls aunsausendatilang 703.5 av.u./ls druluduideurunareviunuuuuninedlduniedy 1508.6 auv.u./ls ¥iun

wuutenaduwsisaslduies 718.0 av.y./1s anusuranistdurlulens 790 av.u./15 dwsulufudevenu nisvinukuu

Unfagmasldunis 1,760.0 au.a./ls Fsdunldihuinninllefulssiandus nmsvihuwuuilenaauuisanunsoanu3ununig

Thas 912.1 ava/l3 Ussndnildas 847.9 aus/ls (Figure 1)
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Figure 1 Water consumption of wetting and drying irrigation regime (AWD) comparison with continuous

flooding (control) of different soil texture
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USunaudnnu

USinaislundevesdnesimann Jarinn1wadus ssuiafeuunsauduioungenal 2561 (Table 2)

Table 2 Average rainfall of Yang Talat District Kalasin Province During January to May 2018

Months Average rainfall (mm) Number of rainy days
January 0.0 0
February 24.0 1
March 23.1 6
April 76.0 10
May 154.3 14

Source: Kalasin Meteorological Station
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Tnglufudovunansdinandnuniian (4955 nn./%) dslsiunnsatunsadindulufuitdoanden 4950 nn/l3) uilufuile
veruiinandn 400.2 nn./lsdasniAuiuussunnivesnaiitudfyn1eadn (Table 3)
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viuuwuudenaduuiua msvinuuuuUnaiisiuaunie 520.7 way 661.6 wia/n3.a. AU uenantulstianiiionu
Lifinavilsnundesens.u fnnuuanseiumadn Inglufuieasidon Ununans wasvenu fsuiuvie 664.2, 528.9,
WAz 580.4 Wila/ns.4. MuEIU (Table 3) dmduasdussnounanan wunnissanismsliilddnaildsuausieiens.a.
FANULANANAUNEDR TAen1YIUIL UL NaS ULAIHTIUIUTIE 268 539/AT.4. dIUNSYUILUUUNATIIWINTIe 302
579/75.41. AWEFU druieAuiinavilisuusasdinuunnanaiuneada (P<0.05) Inslufuiioavidonilisuiusiann
fanfie 308 T19/m3al Belaishetumeadnfulududeuunansiifidunuma 208 say/msudufudonsudsuuns (253
$29/m3.41) AndnduileaiBenetnadltfud @y (Table 3) nmsdanisldmilumsiuuazUssiamifonu Tufinavilisuu
WanRresaiimuLenAs I UNeEn# (Table 3)
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FnluwileanBonnisiuuuudenaduwsteiimn 1000 WARINIINTYUIMUUUNG (39.13 way 30.03 N3N AINEGU)
wiluduidouunansuagdudoverunsinnislydvinnlisnadetmiin 1,000 wWén (Table 4)
AATWLLAR
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fulieaziBun (24.8%) ﬁm'wﬁWﬂdwﬁUQﬂIuﬁuLﬁamuﬂma (27.8%) uavduiiiaveu (27.2%) pg9ltyEAY9Ena (Table
4)
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nsUgndeitenaduuiadinavhlfivesiduiduingsnimagnuuuund wandiifuiluduionsunisugndnuuy
Wenaduuiailiaunimnisindvesimituldiuinuasifusdeludaduiinniu viooranannlédlunssuiunisdng
wantainsuaniiniesas (Table 4)

wuufduitusimseniUssnniedusasnsdanmsiiusesnsaaewdndialusng Tasmndgndndes
Wenaduwismatgnlufuidouunansiidnisanewdadtlusmaing (1.39) lufuieandoauasfudons (1.75 uay
1.79 padndiu) ogaiifoddmisadd wimnugninadeiunimuissianidedulifinasommsaaewdadiilusing fu
ilasiden Wouunanuaniteveny demsaaiswdadinlusing 1.52, 1.59 way 1.65 susdudslaiunndnatunieada
(Table 4)

Table 3 Effects of water management and soil texture on yield and yield components of rice variety CNT 1

Number of Number of Number of filled Yield
tiller/m? panicle/m?’ seed/panicle (kg/rai)

AWD 520.7 268.0 65.3 458.3
Control 661.6 302.3 59.2 463.8
Soil texture
Clay 664.2 308.4a 60.1 495.0a
Loam 528.9 294.4ab 65.7 495.5a
Loamy sand 580.4 252.7b 60.9 400.2b
Water management (W) ns ns ns ns
Soil texture (S) ns * ns *
WxS ns ns ns ns

* = Significant difference at P<0.05, ns = Non-significance difference at P>0.05,
Means followed by different letters in each column are significant different by LSD at P<0.05
Remark: ADW=alternate wetting and drying
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Table 4 Effects of water management and soil texture on 1,000 seed weight (g), amylose content, head rice

percentage and alkaline spreading value

1,000 seed Amylose Head rice (% Alkaline spreading
Weight (g) content (%) w/w) value
Clay AWD 39.1a 25.3bc 44.7ab 1.6ab
Control 30.0b 24.3¢ 47.5a 1.5bc
Loam AWD 31.7b 28.3a 43.1abc 1.4c
Control 33.2b 27.3ab 37.2c 1.6abc
Loamy sand AWD 32.1b 27.3ab 48.7a 1.8a
Control 31.8b 27.0ab 38.4bc 1.7ab
F-test
Water management (W) * ns * ns
Soil texture (S) ns * * *
W xS x* ns * *

* = Significant difference at P<0.05, ns = Non-significance difference at P>0.05,
Means followed by different letters in each column are significant different by LSD at P<0.05
Remark: ADW=alternate wetting and drying
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