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ABSTRACT

Reducing irrigation water in rice fields while maintaining high grain yield is important
for the sustainable rice production. However, water-saving techniques has not been widely
adopted by Thai farmers because of constrains in effectiveness and reliability. About 10-20
years ago, the alternate wetting and drying (AWD) technology has been developed and
recommended to irrigated rice farmers in Asian countries. But the performance of the AWD
technology has not yet been evaluated for water use efficiency for Riceberry rice.
The objective of this study was to determine the effects of two AWD treatments (AWD1,
AWD?2) had on growth grain yield and yield components of Riceberry rice as compared to
the conventional farmer’s practice by continuous flooding method (CF). In AWD1, water
level was let to drop to -5 cm below ground level, the field was then reflooded until the
water level reached 5 cm above ground; in AWD2, water level was maintained at 5 cm
above ground from the first day of transplanting until 25 and 45 days after transplanting
when water level was let to drop to -15 cm below the ground level and then reflooded
the field until the water level reached 5 cm above ground. While in continuous flooding
method (CF) the water level was kept at 5 cm above ground for the entire season.
The experiments were carried out in the irrigated paddy fields in Chiang Mai provinces in
dry seasons of 2016 and 2017. Results revealed that both AWD1 and AWD2 consumed less
water than the continuous water supply method, (CF) at approximately 31.75 — 34.06 %
in 2016 and about 33.38 — 40.59 % in 2017 with no different in grain yield and yield
components. Moreover, both the irrigation water productivity and water use efficiency
of AWD method were higher than those of the CF method. In conclusion, the AWD
water-saving irrigation techniques are the appropriate water management techniques for
cultivation of Riceberry rice and it is an effective way to reduce the amount of water used
in the agricultural sector in Thailand.
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Table 1 Physical and chemical soil properties

of the studied paddy fields (Depth 0-30 cm)

Soil Properties* 2016 2017
Sand (%) 22.6 234
Silt (%) 360 347
Clay (%) 414 419
Texture Class Clay Clay
pH 5.8 55
Organic matter (%) 2.1 2.3
Field Capacity 35.0 36.8

Permanent Wilting point 191 19.7

*Qualification test by Office of Research
and Development, Royal Irrigation Department
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(Table 3 and Table 4)

Table 2 Average plant height and tiller/hill of Riceberry rice in responses to different
irrigated techniques compared to continuous flooding at Chiang Mai Province, during 2016

and 2017
2016 2017
Treatments Plant height  Tiller/ hill Plant height  Tiller/ hill

(cm) (No.) (cm) (No.)
Alternated Wetting and Drying (AWD1) 08.84* 2314 101.3 245
Alternated Wetting and Drying (AWD2) 98.78 22.30 08.8 23.7
Continuous Flooding (CF) 97.63 22.80 97.6 23.7
CV (%) 2.99 6.95 3.4 8.8

* Average of 4 replications

Figure 1 Growth of Riceberry rice at 30 days after transplanting in the different irrigation
technique paddy field AWD1, AWD2 and CF in 2017
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Table 3 Yield and yield components of Riceburry rice in responses to different irrigated

techniques compared to continuous flooding at Chiang Mai Province, year 2016

. . Filled 1,000
. Panicle/  Grain/ . . .
Yield . . grain/ %Unfilled grain
Treatments ) hill panicle . . .
(kg/rai) (No.) (No) panicle grain  weight
] (No.) (9)
Alternated Wetting and Drying 826.8 22.4a 116.8a 105.0a 11.8ab 25.8
(AWD1)
Alternated Wetting and Drying 820.7 20.5b 102.9b 89.2b 13.7a 255
(AWD2)
Continuous Flooding (CF) 822.1 22.7a 114.8a 105.1a 9.7b 256
CV (%) 154 4.0 85 6.9 75 94

Means in the same column, follow by a common letters are not significantly different at the 5% level by

DMRT
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Table 4 Yield and yield components of Riceburry rice in responses to different irrigated

techniques compared to continuous flooding at Chiang Mai Province, year 2017

. . Filled 1,000
. Panicle/  Grain/ ) . .
Yield . . grain/ %Unfilled grain
Treatments . hill panicle . . .
(kg/rai) (No.) (No) panicle grain weight
] (No.) (9)
Alternated Wetting and Drying 835.8 244 117.4a 105.0a 12.4a 26.1
(AWD1)
Alternated Wetting and Drying 829.4 237 99.3b 86.4b 12.8a 259
(AWD2)
Continuous Flooding (CF) 830.3 23.8 115.6a 105.7a 9.9b 26.0
CV (%) 28.5 3.4 8.3 5.9 4.8 13.7

Means in the same column, follow by a common letters are not signicantly different at the 5% level by DMRT
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mnmmﬁuﬁaganﬁ‘(ﬁﬁwmLuJaa
umaasslunsazdan1savinsalszniu
TuTim3fnmn wa. 2559 wuh Usanaunsiiin
sadszmulasnanysanuinufianlugas
manzdgndeesisnns CF Faduisnie
ij’oﬁﬂumifﬂmaammqmﬂww:ﬂgn*’ﬁn
(LULABINBAINI) ﬁﬁ%mmmﬂ%ﬁwaﬂizmug\aﬁqﬂ
153024 aun/ls dwAsnstihuoudsende
1 AWD1 waz AWD2 ¥ 2 38013 8n31n1s
Tunaadszniu 926.96, 968.00 av.u./l5
ANNRIAL LRSNANIIANEIT W.A. 2560 WU
Usanunsidinaadsemulasanandsuin
VLa93EN CF ﬁﬁ%mmmﬂ%ﬁwaﬂszmug\a

ﬁqm 1,380.73 avu.3./13 &35 uuU AWD1 uay
AWD?2 §isnsinsldiimadszmu 756.87-
867.64 au.N/l5 ANEITY INWANTNARDY
W 2 Fnsfnen wudr msliimaysemu
WUUAS AWDT Tﬁﬂ%mmﬁwaﬂizmuﬁaﬂﬁqfﬂ
1A 841.92 aun/l3 53 AwD2 THuUsanani
aUssnuais 917.82 aun/ld wardsng
cF Tdhmatszmusnniigaiads 145549
aun/13 musdu (Table 5) 1191l HaN1IMARDY
29935113 AWD1 waz AWD2 insldusuna
dhaalszmusanysitaiuiinngromns
Ugnﬁamndﬁ%‘uuu CF 1Uszuneu 34.06 —
40.59% uar 31.75 — 33.38% MAINAIAU
(Table 5)

Table 5 Summary of water consumption, water saving, irrigation and water productivity

Water consumption (m®/rai) Water Irrigation Water
Treatments Irrigation Saving Wate.r . Productivity
water Precipitation Total (%) Productlawty (kg/m°)
(kg/m’)
AWD1-2016 927 241 1,168 34.06 0.89 0.71
AWD2-2016 968 241 1,209 31.75 0.85 0.80
CF-2016 1,530 241 1,771 - 0.54 0.46
AWD1-2017 757 156 913 40.59 1.10 0.92
AWD2-2017 868 156 1,024 33.38 0.96 0.81
CF-2017 1,381 156 1,537 - 0.60 0.54
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