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Irrigation Water Requirements of Unripened Reclaimed Paddy Fields
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—-—— ABSTRACT ——

In order to plan the effective irrigation project in unripened reclaimed paddy fields, the

estimation of criteria of irrigation water requirements for the normal growth of crops is
very important. This study was carried out to determine the leaching requirements before

cultivating crops,

the consumptive use of water by the growth of crops, and preventive

water requirements of resalinization during the growth period in unripened reclaimed paddy

fields.

The irrigation water requirements in good permeable soils were estimated as 2,530mm for
culvert treatment(S1CW3) and 3,080mm for non-culvert treatment(S1NW4), which were 1.8
times and 2.4 times as high as the irrigation water requirements in common rice fields,

respectively. And,

in case of poor permeable soils,

3,360mm for culvert treatment(S2CW4)

and 3,580mm for non-culvert treatment(SZNWA4) were estimated, which were 2.5 times and
2.8 times higher than the normal irrigation water requirements, respectively.
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(Table 1) Physical properties of the experimental field soils
; Mechanical
Soil | Bulk | Partical | Porosiy Samraton composition(%) Soil
sample ensity ensity o (%) Sand Silt Clay texture
S1 1.35 2.64 48.9 47.3 40.9 51.9 7.2 Silt loam(SiL)
S2 1.35 2.63 48.7 57.0 3.4 85.1 115 Silt(Si)
SC 1.31 2.66 50.8 495 21.8 70.8 7.4 Silt loam(SiL)
{(Table 2) Chemical properties of the experimental field soils
Soil Exchangeable cation(cmol/kg) CEC EC
sample Ca Mg Na K (cmol/kg) ESP(%) (dS/cm) PH
S1 1.4 2.3 4.2 1.1 104 40.4 25.3 7.7
S2 1.3 2.5 4.7 1.2 11.0 42.7 24.8 7.6
SC 4.7 3.8 0.3 0.8 12.5 2.4 0.2 7.3
Aol 9ol 21.8%e TAPIESILIE ERHY U, ZEAWA EQY Adesd 34
.
EAT SALA FFe et 47tx] A¥EI(SIC,
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(Table 3) Changes of salinity in soils on increase of supplying water leaching (Unit : dS/m)
Treatment pots Early Leaching water and supply water{mm)
@Bcfore  Leaching — Tota
Soil texture Code  desalini- _ method 7 Rinsing method (em)
Zaton gy 8y 160 160 160 160 160 160 160 160 160 160
S1Cwit 253 151 113 85 64 - - - - - - - - 480
Culvert S1CW2 " 160 115 89 70 57 47 - - - - - - 800
pot S1CW3 " 147 117 89 66 55 43 32 26 - - - - 1,120
Good S1Cw4 " 145 111 83 64 51 40 30 21 15 11 - - 1,440
permeable SINWI " 149 - 121 102 87 717 - - - - - - 720
Cl:‘l‘)\:;t SINW2 " 15.3 - 124 107 89 78 6.7 58 - - - - 1,040
pot SINW3 " 16.2 - 130 110 93 80 65 55 47 40 - - 1,360
SINW4 i 160 - 128 108 92 76 63 54 46 39 384 30 1,680

(Tabie 4) Changes of salinity in soils on increase of supplying water leaching

. (Unit : dS/m)
. Treatment pots Early Leaching water and supply water(mm)
(‘éalfue Leaching Totat
efore Rinsing method
Soil texture Code  desalini- method (mm)
Zation 40 40 160 160 160 160 160 160 160 160 160 160 160 160 160
S2CW1 248 191 167 139 118 102 89 78 - - - - - - - - 880
Culvert S2CW2 " 187 162 131 113 96 84 74 65 57 - - - - - - 120
pot S2CW3 " 188 164 132 113 97 83 75 67 59 52 45 - - - - 1,620
Poor SCW4 " 185 155 129 110 94 80 71 62 54 47 41 35 29 - - 1840
permeable SINW1 " 197 - 166 145 131 118 104 92 81 - - - - - - 1160
N?n;t SANW2 " 195 - 163 142 128 113 100 89 79 70 62 - - - = 1480
Cupgi SANW3 " 200 - 168 144 129 114 101 90 79 71 63 55 47 - - 1800
S2NW4 " 198 - 170 146 131 113 99 87 76 66 57 50 42 35 28 2120

o] gl rl 2 2.6dS/m, 1.1dS/m7HA F4ast 2 ety getd EedSEgA gAE 43
gk A7) BASF, AT € BAL F 32 W= 399 AEEFFL SINW4 A9
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&3 B4 EY dAFHAF(SINWY B 1,520mm(S2CW3), 1,840mm(S2CW4)E2 = w7}
AFE42E 720mm(SINWL), 1,040mm(SINW2), 88t AFFALL AAFL d9 dEsEE
1,360mm(SINW3), 1,680mm(SINW4)74R] & S2CW4ol A 2.9dS/mZ F4d et 23 FAFEH
€ o, FAEY9 FEEEVL SINW4o|ATHo] HSNWolAE= AESrEE 1,160mm(S2NWL),
3.0dS/mZ Z4ste ¥4k L vj)x] Y 1,480mm(SONW2),  1,800mm(S2NW3),  2,120mm(S2NW4)
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(Table 5)Changes of salinity in drainage water during the rice growing period('98 : 1st year)
{(Unit : dS/m)
Treatment pots Exchanging water reguirements Total
Soil Cod 3 50 30 30 50 5 50 50 50 30 30 30 20 20 20
ol texture O0€ w10 617 624 11 T8 TS 122 U9 85 812 819 826 92 99 o6  (mm)
SICW31 15 - - 13 - - 10 - - 08 - - 06 - 05 180
Culvert SICW32 16 - 13 - 10 - 08 - - - 05 - 04 - 03 280
Good SICW33 15 12 12 10 09 08 06 06 07 04 03 03 02 02 02 540
permeable SINW4l 17 - - 14 - - 11 - - 09 - - 07 - 07 180
c[jl(:/r:rt SINW42 18 - 15 - 12 - 10 - 08 - 07 - 05 - 04 280
SINW43 16 13+12 12 10 09 08 08 06 05 05 04 03 03 03 540
S2CwW4al1 23 - - 20 - - 17 - - 15 - - 13 - 12 180
Culvert S2CW42 21 - 17 - 15 - 13 - 12 - 10 - 09 - 08 28
Poor S2CW43 21 18 15 14 12 11 10 09 08 08 07 06 06 05 05 540
permeable - SONW4l 22 - - 20 - - 1 - = 15 - - 14 - 13 180
Non- covwaz 21 - 19 - 17 - 14 - 13 - 11 - 10 - 10 280
culvert
SONW43 22 20 18 17 15 14 12 11 11 10 09 09 08 07 07 540
(Table 6) Changes of salinity in drainage water during the rice growing period{'99 : 2nd year)
(Unit : dS/m)
T'reatment pots Exchanging water requirements Total
Soil text Cod 30 50 30 30 50 50 50 50 50 30 30 30 .20 20 20
oot texture 00€ 612 619 626 72 710 16 124 /30 87 814 821 828 93 910 917  tmm)
S1ICW31 16 - - 14 - - 10 - - 07 - - 06 - 06 180
Culvert SICW32 15 - 10 - 10 - 07 - 05 - 04 - 04 - 03 20
Good SICW33 15 10 09 08 08 07 05 05 04 04 03 03 03 03 03 540
permeable SINW41 17 - - 14 - - 10 - - 06 - - 05 - 05 180
Non~- SINW42 16 - 12 - 11 - 07 - 05 - 04 - 04 - 04 280
culvert
SINW43 17 13 11 10 10 08 06 05 05 04 04 04 04 04 04 540
. S2CcwW41 52 - - 45 - - 37 - - 32 - - 24 - 23 180
Culvert S2CW42 52 - 38 - 39 - 31 - 28 - 24 - 21 - 20 2%
Poor S2CW43 50 33 29 26 27 22 19 18 18 17 16 15 14 15 14 540
perameable N S2NW41 64 - - 55 - - 54 - - 48 - - 48 - 43 180
ON7  goNW42 60 - 45 - 47 - 42 - 39 - 38 - 34 - 32 280
culvert
S2NW43 61 51 42 35 36 32 28 25 24 21 20 22 23 21 19 540
2.8dS/mE 712X ol%z Zastuch o ABZ 28 271 DEE HAY AFAYAESF 2
N}2He ELEFESY L upHFd JFE avleg A4S A '987'99d A 23t AH £
NAA e BAGESE o AL & Uk B9 W AS711F APANE BAS oo 2
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year)
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Consumptive use of water (mm

{(Table 7) Consumptive use of water during the rice growing period('39:2nd vyear)

(Unit : mm)

Fall of water depth by 10days

Lot-manag Consumptiv

Treatment

emen
ent e use of

pots Code June July August September ’I‘olt;al requix;emen (‘1”)8_:‘(35)
F M L F M L F M L F M @
Goog  Culvert SICW3 38 54 49 87 105 127 123 104 125 86 58 956 191 1,147
perrgea! Non—  SINW4 35 48 49 92 102 116 125 90 121 77 60 915 183 1,098
poor  Culvert S2CW4 32 50 46 81 95 110 107 84 116 78 53 852 170 1,022
PRl Nom-  soNwa 32 45 44 78 93 102 95 79 107 65 46 78 157 943
Culvert SCC 43 67 72 97 120 169 132 118 146 105 74 1,143 229 1,372
Compar
cisono Nome  SNC 40 61 63 88 113 155 126 114 137 96 65 1,058 212 1,270
Za% Aoz BEEAG H)9] FAAHSCONME 1,143mm, FAF
A FH(SNC)IAE 1,058mmE RAIE|} ELEF
EgolAEn FeFIEFOlA, dAFAHFAA
uth GARYTNN Aol B RoZ 24
1400 77I;CW3 WSINWA D S2CW4 O S2NW4 | Ak, olAT olfe BEA B UALA fFFol ozt
200 ZHE9 ALAAEH7 237 wiel Zede Aot
oo — A7 Aoz B
- B E4Y ¢AL %0 B2 ATy LusY
' & A EY RERYIEY FAAIF(SICWI)E
LHLFE 1,14TmmE2 iEFd dvbd gAAE
200 _ F(SCC) 1,372mme] 83.6%2 YEWon, EE
° . o . c FEYG dAAYF(S2CWAE 1,022mmE A Yrte
Treatment pots AH| O] 74 592 vebgoh, 13 ELYIEY
Consumptive use of water during OFA B A 7 (SINWA)S] AH|EEES 1 098mmEA

(Fig. 4)

year)

U, ZHRA vl A XA

v o] Au|egF RAME Y3 AGA¥ADL FEA
Fo] 7Hedt HEE A|Yol oo BEFYILEY
I E+EFEG 9@ dutd(dul)e dAA LY
AAEA RN o|FFTRE HF AR Y H
35717 B g oA 9o A& dE a4
S sYE TR Adsta A BLsFH &
43S AAEYTt. (Table 7) ¥ (Fig. 4)& o]
Aejste vepd Aot
HAAS7IES BrFIEY A HFA(SICWI)
AMe F Fe4dol 956mm, €A FA 2t
(SINW4) AL 915mmE UEhgon, E4ESE
¥ FAAF(S2CWA A A= 852mm, YAFA
E(S2NWA N e 786mmEz Vel T, YUutEk (D)

S

=

=2
=2

the rice growing period.('99:2nd

dlujtel gyt A EAZF(SNC) 1,270mm9
86.5%2 RAIEIOoH, ELEYEYF FAFHLE
(S2NW4)9] Abvj$gke 943mmE ois)¢l vy
SFAZA YT 74.3%82 RAFE G}

4. Bo +8F XA

Agz7) A 8T

Sof W AT U LA A% TH Pl
B HePEE 2A] gsted, $8a Ho A
3¢ 2A%n 1597 A2W T A6 %L
10a% Wu] $3Fon BAFAO AutzAsto]A
A AnAe vm 2ART gael o £

¥ B2ge wersg.
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Yields (kg/10a

(Table 8) Yields of rice by soil texture('98:1st year)

(Unit : kg/10a)

Treatment pots by leaching requirements

Soil texture

Wi w2 w3 w4 Mean
Good Culvert(S1C) 354(65.3) 397(73.2) 457(84.3) 470(86.7) 420(77.5)
permeable  No o lvert(SIN)  249(47.6) 985(54.5) 325(62.1) 408(78.0) 317(60.6)
Poor Culvert(S2C) 135(24.9) 161(29.7) 198(36.5) 228(42.1) 181(33.4)
permeable o1 lvert(S2N) - 124(23.7) 131(25.0) 153(29.3) 136(26.0)
Culvert(SCC) 542
Comparison
Non-culvert(SNC) 523

[Note] ( ) : Yields ratio with comparison(%)

{Table 9) Yields of rice by soi texture('39:2nd year)

(Unit : kg/10a)

Treatment pots by leaching requirements

Soil texture

w1 w2 w3 W4 Mean
Good Culvert(S1C) 376(67.4) 412(73.8) 480(86.0) 488(87.5) + 439(78.7)
permeable  non_culvert(SIN) 279(50.4) 301(55.7) 358(66.3) 433(80.2) 341(63.1)
Poor Culvert(S2C). 280(50.2) 300(53.8) 349(62.6) 424(76.0) 338(60.6)
permeable  \on_ culvert(S2N) 246(45.6) 276(51.1) 315(58.3) 387(71.7) 306(56.7)
Culvert(SCC) 558
Comparison
Non-culvert(SNC) 540
[Note] { ) : Yields ratio with comparison(%)
700 e . 700 e _ o
a|aw |aw2 aows D w4 |wt 8wz g w3 0O wa
600 ——— — e m e ———— NI e e e PN
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; — 8 M T
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i &
300 | o 300 | — _
r - ke
; @
200 | ] > 20 -
100 | 100 |
0 | | 01 . .
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Treatment pots Treatment pots
(Fig. 5) Yields of rice by soil texture (Fig. 6) Yields of rice by soil texture

("98:1st year)

). B4 S8 24
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FEt S ZASIAL
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EQY dAAE fFol 42 AYFEE +8F
& ZARE 1, 22X g8 AT= (Table 8) 9 (Table
99t (Fig. 5>l R vieh Zot,

EAQ 9 IAAY 7o g AH+E 13de
S8 AR (Table 8)o| A B viel Zo)
B4 ES FAANYF(SI0)Y FE Ho +HF
o] 420kgo® wjulFQl dwbd $EHF 542kg9
775% AEE ZE HFdA 7HF ZA vege
o, ELEYES dA APH(S20)9 Bt
181kgol vlstd 2.38) A= @ol +FHUG. ET
AAE AHAFHA F2 AFAHLNME Ht
s8lako] 317kgll B4 T ERSIN)A 136kgs]
ELEYFEFE2NAAMEG 2.3 Bol +3x
Aok oJRAL AAZYA BFYIEdO ESETH
B uis) AGanyt N 2 Bot oplet B
EFEYY 1Ad9E HAAESE ZHEASO] 7tE
o =2 SET A o] olFojx A g Ae oA

] MEz7 HHEe 454 E

= OEX
718 2AAA B4 NF & 3 visE ¥
3l

sto] AFATZE Eolw ol ¥y s F

= (Table 9> & (Fig. 6)°f verd vhel o}
2E At FoA 8o AF B2 ASE 13}

Qo npi7tzle EeYGIEY dAALF(SI0)R
A B 5EFo] 439kgSo 2 UERY w7l Aut
o 8k 558kgd 78.7TRHER UElGon] 4
EFEY dAAYF(S2009 Bt #3F 338kgol
vl 138 AT Wol LTEQut T3 AAS
AAstal e dAFAYFANE B FHFol
341kg?l FLYIEXSIN)GA 306kgdl £+EH
E(S2N)O R 118 HE gol fBEgoH,
YARZ FFol et sAFS vlus) HH oA
AT ol GAFTAFY FEF vle] 1.
17134 B Aoz RAECH

3, BELYIEY R RLEFESY dAANIF
o dAZHEFo g 22bdE 2AHET Yehd 5
Sy divjd dwtee) S wustd og

2o &, FLYIEY dAAHT(SICWIY

Fe 480kgo 2 H|F(AAMA gud)

558kg? 86%, UYAFAHYF(SINWAY ST
o

433kg2 2 ] H(FYA d¥d) sE¥F 540kgY
80%2 ZAtEGlon, EBELEIJIEY dAAYS
(S2CW4)2] $+3HFL 424kgl 2 dju|F(EAAA] o
gieh) 538 558kgQl 76%. U AT ET(SANWA)
o] £¥F 387kgS WHHEFLA duiehH+EF
540kg9| °F72%2 e

. @A o] g% dYHY S8F 24
A= AARE HAuA A 2HEAY S0

7Hedt A2 Ago] ojFolN ELdSEF 9
AX2F(SICWI) HAFAHEZ(SINWY) E EF

(Table 10 Yields of rice by water management method by exchange water treatment('98:1st year)

(Unit : kg/10a)

'Soil texture

Treatment by exchanging water requirements

W31 W32 w33 W41 W42 W43

Good Culvert(S1CW3) 432(79.7)  466(86.0)  473(87.3) - - -
permeable  Non-culvert(SINW4) - - - 384(73.4)  414(79.2)  425(81.3)

Poor Culvert(S2CW4) - - - 211(38.9) 227(41.9)  246(45.4)
permeable Non-—culvert(S2NW4) - - - 137(26.2) 151(28.9) 172(32.9)
Gomparison Culvert(SCC) 542

Non-culvert(SNC) 523

[Note] ( ) @ Yields ratio with comparison(%)
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(Table 11) Yields of rice by water management method by exchange water treatment('99:2nd year)

(Unit : kg/10a)

Treatment by exchanging water requirements

Soil texture

w31 W32 W33 W41 W42 W43
Good Culvert(S1CW3) 462(82.8)  483(86.6)  495(88.7) - - -
permeable  Non-culvert(SINW4) - - - 408(75.6)  437(80.9) = 454(84.1)
Poor Culvert(S2CW4) - - - 407(72.9)  420(75.3)  445(79.7)
permeable  Nop-culvert(S2NW4) - - - 373(69.1)  382(70.7)  406(75.2)
Culvert(SCC) 558
Comparison
Non-culvert(SNC) 540

[Notel ( ) : Yields ratio with comparison(%)
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(Fig. 7) Yields of rice by water
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water treatment( ‘98:1st year)
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ANEARE B4ste 42 AE HdHHEY (Table
120} Bi uiel Zch Z5AS e g4F
< 13ty AT £5F AueF dAAIF
(S1CW3) 1,150mm, UA A 2| (SINW4)
1,100mm, A&WFL £AHS ¥43td Ad™d
< AXNZ F¢ 289 AISFFS AAT
1,100mm, ¢AFAF 1,700mm, 2571402 $
% AL AQER SeFe o et &
AFA oA 2ZF 280mmE RAEAC. olE

(Table 12) lrrigation water requirements by soil texture and treatment pots
Unit : mm
Consumptive Leaching Preventive water Irrigation water
Treatment pots Code use of water requirements requirements of requirements
(1) 2 resalinization(3) (1D+(2)+(3)
Good Culvert S1CW3 1,150 1,100 280 2,530
permeable Non-culvert SINW4 1,100 1,700 280 3,080
Poor Culvert S2CW4 1,020 1,800 540 3,360
permeable  Non-culvert  S2NW4 940 2,100 540 3,580
] Culvert SCcC 1,370 - - 1,370
Comparison T —culvert  SNC 1,270 - - 1,270
{Notel ( ) : Yields ratio with comparison(%)
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