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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
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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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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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veruiinandn 400.2 nn./lsdasniAuiuussunnivesnaiitudfyn1eadn (Table 3)
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WAz 580.4 Wila/ns.4. MuEIU (Table 3) dmduasdussnounanan wunnissanismsliilddnaildsuausieiens.a.
FANULANANAUNEDR TAen1YIUIL UL NaS ULAIHTIUIUTIE 268 539/AT.4. dIUNSYUILUUUNATIIWINTIe 302
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WanRresaiimuLenAs I UNeEn# (Table 3)
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Wenaduuiailiaunimnisindvesimituldiuinuasifusdeludaduiinniu viooranannlédlunssuiunisdng
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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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