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Growth and Yield of Rice by Field Water Management for Water-Saving Irrigation
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ABSTRACT : To reduce water input by water-saving irri-
gation techniques a field study was carried out with three
water managements, very shallow intermittent irrigation
(VSIL, 2 cm), shallow intermittent irrigation (SII, 4 cm)
and traditional deep water irrigation (DWI, 10 cm) for
two years. Rice growth and grain yields of three water
managements were not significantly different. However,
when the water irrigation depth was decreased, the break-
ing and lodging resistance were increased and the roots
were widely distributed into deeper paddy soil. More
numbers of both annual and perennial weeds were
occurred in VSII than in DWI at maximum tillering stage
and only the number of perennial weeds was three times
in VSII than in DWI at heading stage. The total water
inputs were 777, 654 and 527 mm in DWI, SII and VSII,
therefore the water-saving rates of VSII and SII were
32.2% and 15.9% compared to typical deep water irriga-
tion. The water-productivity (Rice yield to water input)
was highest in VSII as 0.94 and followed by SII as 0.76 and
DWI as 0.63. In the face of water scarcity, it is very impor-
tant to find or develope water saving irrigation system and
find ways to increase the productivity of water used for
rice cultivation.

Keywords: rice, water management, water saving rate, lodg-
1ng, root growth
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Fig. 1. Seasonal changes of average air temperature and ramfall
during rice growing period 1n 2002 and 2003.
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Table 1. Yield components and yield as affected by three different water managements 1n rice field

Water Effective tillers  Culm length No of panicle

Spikelets  Ripened grains 1000-gramn weight  Milled rice yield

management (%) (cm) (/hill) (no./m?) (%) (brown rice, g) (kg/10a)
A 69.4b 77a 154a 29,700a 87.1a 22.5a 513a’
S 68 2ab 78a 15.2a 29,906a 88 la 22 3a 524a
DWI 71 6a 80a 14.9a 30,156a 88.1a 22 3a 524a

¥VSII . Very shallow mtermittent wrrigation (2 cm), SIT  Shallow mtermttent irrigation (4 cm), DWI : Deep water mmigation (10 cm)

"DMRT at 5% level

Table 2. Water balance, saving ratio and water production as affected by three different water managements n rice field. (unit * mm)

marg;ien i Irmigation ER' ET* Percolation Water s(a (;;1)ng ratio Wate(l;(g/rgﬁﬁ% ity
Vs 3182 209.0 403.5 139.3 322 094a
S 391.0 263.3 439.3 2151 <159 076b
DWI 469.9 308.3 415.6 215.5 - 0.63¢

VSII - Very shallow termuttent irrigation (2cm), SII * Shallow intermittent irrigation (4dcm), DWI . Deep water urigation (10cm)
YEffective ramnfall = Rainfall — Dramage, *Evapotranspiration, *Rice yield to water mnput
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Table 3. Companisons of lodging characteristics as affected by three different water managements 1n rice field
Internode length
Water (cm) £ Fres{ll Bregkﬁl g Bending Lodging Pushing Freld lodgmng
management weight weight moment index resistance (0-9)
N3 N4 (g/stem) (® (g cm) (g/hull)
vSII 8.9b 5.0b 14.7a 617a" 1,008a 163 1,091a 0
SII 9 7ab 6.0ab 15.0a 532b 1,069a 201 880b 0
DWI 10 1a 7.0a 15.0a 466b 1,104a 237 722b 3

¥VSII Very shallow intermittent irrigation (2 cm), SII : Shallow intermittent wngation (4 cm), DWI : Deep water umgation (10 cm)
"DMRT at 5% level

Table 4. Root distribution as affected by three different water managements 1n nce field.

Water Root length (cm) Root weight(D.W g /m?)
management Depth Width 010 cm< 1020 cm >2030 cm Sum
vSI 27.0a 24.3a 279.0(69.8) 99.5(24.9) 21.0(5.3) 399.5
s 25.7ab 22.7a 297.5(81.0) 53.5(14.6) 16.0(4.4) 367.0
DWI 23.0b 21.7a 356.0(88.7) 38.5(9.6) 70(1.7) 401.5

¥VSII  Very shallow intermuttent irrigation (2 cm), SII . Shallow intermittent irrigation (4 cm), DWI . Deep water irrigation (10 cm)
'DMRT at 5% level, *Depth from soil surface
( ) : Root distribution ratio(%)

Table 5. Weeds occurrence as affected by three different water managements 1n rice field.

Number (/m?) Dry weight(g/m?)
manv:;;;en t Maximum tillering stage Heading stage Maximum tillering stage Heading stage
Annual Perenmal Annual Perennial Annual Perennial Annual Perenmal
vsHi 18 3a 10 6a 12 5a 23 2a 050a 131a 3.05a 9.25a"
Sl 9.4b 8 5ab 16.8a 16.0ab 0.22a 0.86a 3.93a 5.02ab
DWI 7.5b 4.4b 13.5a 7.5¢ 0.33a 0.15ab 491a 255b

¥ VSII : Very shallow intermuttent wrigation (2 cm), SII : Shallow intermuttent irrigation (4 cm), DWI : Deep water wrrigation (10 cm)
'DMRT at 5% level
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