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Institute) = IRC (International Rice Commission) & HiRiigEstd A (Water Develop-
ment and management for Agriculture 455) o

e Bt Badezy o8 GE3 2

FF

il |

RBE BEARETS #A RiEs == Byt
o BETIA £t & BREM 2 R
E B4 REBRELLABERIH, °JEE B,
F)Ke EEK S et fiid=" Monsoon %
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IR=+E+T+P+5S2 HESRD, Ex %
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1/sec/ha cm/day m?/day/ha
1.00 0.864 86. 4
1.16 1,000 100.0
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BEY gAY EEHERRHEE: ¥ loxE
(water balance methed) 225200 frele] 10634
FE o] HHA et sher] BiERE
AT WEHENEHR(Chamber method) 99 {&
3o} EEIRERS $oh, KR Ex Table-13F 7o)
AT & FEREETE S o] GH 3. 7mmo]
H SRR ol iy 3mmz A ont, AR
whe} Wi Ete 1 4mm(TERE) & 1. Tmm (S L) =
WAE, KEE Te old ¥z BREfR:
Hov Az EEMoR Binstd BRESBEHI
smm(FE3RE) o 2. 8mm (L U)o Fi5fEE vheby

om, SHIEEFY 5. 8mm (7E2E) 9 6. 5mme] FE
KEF el o, ZEZWE ETe T -3 #EE
2 2 gfnste] REsBEfd 5. Imm(TERE) S 4.7
mm (£ UGHE) & FHEE el ST 7.5
mm (FE2RAE) oF 9mm (L) ] BAE-SE RESRA
o, BEY £\ SUEY KESe ZIEMK
B BT v A b el Bphmil (FF ki) <
(Fig.1) ™ “TEE#RESS dehiz 9o HA Y
Bisuse vfET e mEe ez 9ok
Table-1] A ET METH{EE 579mm (TE3cH) 9
613mm (&) = Yt 2 EEE 5.9%¢ g
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Table-1. E.T and ET for Traditienal and High Yielding Varieties of Paddy by Various

Institutes in Korea

Unit: mm/10days

E.T. and ET
E.T. ilne July August September
Agency Years Variety ET M L E M 1 E M L E M Total

CAC®» 196265 Nonglim(TM) 1/E 45.8 38.7 29.2 22.7 13.7 1.9 8.0 4.7 11.0 11.5 187.2
T 11.2 25.5 369 51.7 66,7 76.4 79.8 72.3 57.5 52.6 530.6

ET 57.0 64.2 66,1 747 80.4 78.3 87.8 77.0 68.5 64.1 717.8

CBU® 1966—68 Paltal(TM) E 37.6 22.3 17.2 11.6 159 13.1 10.2 13.9 9.1 13.2 164.1
T 4.1 15.2 28.4 29.1 52.3 47.9 38.9 45.7 24.2 30.2 316.0

ET 41.7 37.5 45.6 40.7 68.2 61.0 49.1 59.6 33.3 43.4 480.1

ORD®» 1976—77 Jinhung(TM) E 28.6 29.4 15.9 20.2 28.6 22.6 21.7 19.3 20.1 18.5 224.0
T 15.3 22.2 24.6 40.1 54,3 37.8 33,9 38.3 28.2 19.8 314.5

ET 43.9 51.6 40.5 60.1 81.9 60.4 55.6 57.6 48.3 38.3 538.8

Average(TM) E 37.3 30.1 20.8 18.1 19.4 12.5 13.3 12.6 13.4 14.4 191.9

T 10.2 21.0 30.0 40.3 57.8 54.0 50.9 52.1 36,6 34.2 387.1

ET 47.5 51.1 50.8 58.4 77.2 66.5 64.2 64,7 50.0 48.6 579.0
ORD 1972—77 Tongil(HM)» E 35.7 25.3 19.3 17.5 21.7 18.5 18,6 20.1 18.9 17.3 212.%
) T 13.2 19.5 23.5 49.1 66.9 53.7 55.8 57.46 43.0 28.7 411.0-
ET 48.7 44.8 42.8 66.6 88.6 72.2 74.4 77.7 61.9 46.0 623.7
ORD 197¢6—77 Yusin(HM) E 27.6 26.7 16.3 20.0 27.7 20.0 21.4 18.6 181 16.1 212.5
T 15.4 21.3 31.8 41.2 62.5 52.4 453 46,1 39.4 28.5 383.9

ET 43.0 48.0 48.1 61.2 90.2° 72.4 66.7 64.7 57.5 44.6 596.4

ORD 1976—77 Milyang 23 E 27.1 23.3 14.1 21.0 25.4 22.2 18.0 20.9 20.1 17.8 209.9
(HM) T 17.0 261 28.4 51.5 64.6 50.3 48.0 43.2 47.5 32.0 408.6

ET 44.1 49.4 42.5 72.5 90.0 72.5 66.0 641 67.46 49.8 618.5

Average(HM) E 30.1 251 166 19.5 24.9 20.2 19.3 19.9 192.0 17.1 211.7

T 15.2 22.3 27.9 47.3 64.7 52.1 49.7 49.0 43.3 29.7 401.2

ET 45.3 47.4 44.5 66.8 89.6 72.3 69.0 68.9 62.3 46,8 612.9

Source: The Journal of Korean Society of Agricultural Engineering 1969 and 1971 ORD Research.

Reports: 1973, 1974, 1976 and 1977

1) Traditional Mediam Grow Variety 2) High Yielding Midium Grow Variety 3) Chungnam Agri-
auttual 4) Chung brik University 5) Otlice of Rura (Virctoprucit)
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Table-3. Results of irrigation requirement determind in Some Asian countries (11)

Measuring
Country Auther Location Season _Period ET. p IR ET/Em
day mm mm mm %
Centrol
“Thailand Kung(2) Plain 15°N wet 1964 151 885 97 983
) off 1965 91 695 48 748
Cambodia  RID NE 15°N wet 94 488 278 766
Hatta Battam bang off 1965—66 106 710 244 954
13°N
Laos Kotter Vientian 18°N  wet 1967 102 515 742 1,257
Bangladesh Kung(2) Kushtia 24°N wet 1959 78 1,115 78 1,193
off 1958/59 101 951 54 1,005
Sri Lanka Murakami(4) Dry Zone 8°N off 1965 112 972 2,475 3,447 1.29
India Vamadevan New Delhi 29°N  wet 1968 87 493 1,189 1,683
Malaysia Sugimoto(8) Kodah 6°N wet 1967—68 97 524 61 588 1.2]
139 734 201 935 1.09
off 1968 116 737 —19 718  1.17
wet 1968—69 110 649 57 705 1.20
179 1,022 204 1,226 1.18
Nishio(7) Kedah 4°N wet 197071 102 542 371 913  1.04
off 1971 122 834 418 1,452 1.12
‘P.Wellesly 6°N  wet 1970—71 103 576 321 897 1.10
off 1971 117 725 358 1,083 1.10
Philippines IRRI S. Luson 14°N  off 1965 91 559
wet 1966 86 396 172 568
off 1948 ?1 607
wet 1968 97 430
“Taiwan Maki Central 24°N Interme 103 675 — - 1.17
192326
South 23°N Interme 96 557 — — 1.08
192324
South 23°N Interme 93 784 — — 1.48
. 1923—26 .
Average - 97 672 — —  1.24
Sibuya South 23°N Second 106 509 160 669 1.10
1919-—-22
Korea Tsubouti Centrol 37°N wet 1931 90 472 i.28
Japan Iskikawa Shikoku 34°N Early 1956—59 105 517 489 1,004 0.97
Normal 1956—59 112 571 808 1,379 1.19
Late 195659 81 375 445 820 111
Average 99 302 487 580 1.09
Nakagawa(6) 37 places Normal 1947—64 100  440—550 1. 30
32—44°N
Twakiri Kyushu 23°N Early 1960—63 9 353 223 575 1.05
Normal 1960—63. 108 41N 420 830 0.96

Source: Rice cultivation in Tropical Asia
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HRELFHEET/Em)E Table-29 7Eo] 0.85
~1.5(TEZRTE) & 0. 79~ 1. 74(ZIWRE) ©) HE = HIR
Bl BAEE etz doH, @iEdl =& FEE
T EE flent, o MEL AWAZQYY wHlst
3 3w}, Fig. 2¢] FR@st o] el vl 7EzkE
= UM AEARERPY & BEkEe
Z=(64%~562%)7F Q15 & ¢ & At e $I
% REFRAEC] ¥ sRESECZ HHELEE
REFL 4 ¢ 4 A%

Table-3¢] EEMIEEEE] RAlAe BERAKEY
WEBES Tt Kisel & Uik (water
balance method)e] #k3le] FES Eigo] ch(»be™
0, BEHLAAE T>ECAR, #vmhdAde
T7F Exvt g2 @l vt AL @#FuA
st EiiE, AR £EN] ¢ Ao 2 FA
o shvielz A@dAc BWGolAds BFY ET
7} KB 5.5~6.5mm EEZ EHHHHS] 4~5.5mm
2o 47 geo, BY, [EAN, [EE @4
4~6.5mm FE= A BE S 2e BEXA ¢
o, = BAEs @ik el e ETY MBS 4
o wet Hhoste EEe]l len, e EHHIE
{off-season)2] AW ETE WiHAE(wet-serson) x.
o 45 30% 9] EME debled e REER
o Bgom nqlt)

=3 Mo EWMPJ HFHAKEIR)E 6.1
mm~-30, §mmeo] 3. {B§-2 700mm~1, 200mme] &5

olh. HEH ETE f2Ed =& =EN 24 g8
22, IRY ##He HTY Pe So] £ ®REG
o BEET RKEE #d BERE F kEEE
(Ihydraulic condition), -§#% 7K # (soil perwiability
BEIRIR K (seapage) ol whel KIEE(LRTHo o1,

2. Recth&En RAKE

XEEL HHA FFAA 0, EHE FR o)
FolA A, KRS 90% BEE XESHRIA Mo
e FHA BERADD, =T o] BiFHAS AE#
£ FIEH RILE W, T2 FEHNA o] F
Aoz WMEE BE Bd g & ¢ o,
AEBERHY BE TS REdtrE(dry matter prod-
uction) Abolel] & Kz PERAGRT Ao Bk T
Jt EEG R & Byl @ishv, £ERE
o T BAS FEYEERE (RN RERER
o] vebdrtiD, o) ¥ o] A9 FEEko] 4 =3 i

Bz, o]4e ko) RS A 2 F{t(apparent
photosynthesis)y} Bzt & FEstd =
¥ EREg,

2FREHESN BEdLEo)d e £ 1B &
EHZ v, HERBEHEL REMERY Jonz
EERECT I REYSE ETY gEE (cunulative
figures)7} @iz, BEBYHEES EiNgds®,
By 1gr HEe] LG ET(HAE)E B4
A& Fgel 400grol v, JHE of & 450~5008re] B
Fe bz g, Btk delAE KEEE 3008r

Eol ', FKES % ETY Eettii
¢l ET/ADM=2 R & doH, HEytiEd H
g o HEE FTRIG. wEpA o] AkES £
2, IR, R REHE £ di BteEe, &
YpEmEe) & £FHMdE Ao, £FERPA =
Bt

Table-4& HmHIEAESY ¥ @BEd HY EEY
lgrg AgEsted LED AKES SR,
EkEe K@iz 260gr.~500gr.¢] ol ch, A
HHANAE S£BEREC LISt HkES #nE:
el A, @A AE o) Mike MRS gt
Wu'™e EEghase EEOA £FAREC S RK
29 B SkmREY AKREETHSRE HEs
altk, =2y} IRRI (International Rice Research
Institute in Manila)o] A& ET9} E4E4E] It
= AEHNS Eed —EEs e, @i
o AR Avx wukx gt

— iy 2 pot Fifel oA & FHiZi(advection
energy)®] E#o =2 RHE EMEIE Kol o F
old oz, FrKEe] EMR e BKIL =
Bg L5 gz 29, SREiAS KERKE

& Bl st B2l ole AEHEe Y M
& BEY 2 FHEez vy gled, 22 &
HHES RES EceHd, Bl et
A Euast & 5 g

B, AR FKEC] £FEEC K
Bt |AstE fE-d wold, £HHMON &
RAEE SRERE] et gikmEe] Ha &
FAZE] & AL & F duhbe,

—iRe 2 £FABC wet gkl Binste
fiAe] A, o= AEE Avd mtEs K
A weld EY EEEE £HFAEOT A
JAFE: KTHez, MEL AEEFAK 115 A
el &l @D, ol IRRI Vergarad] sk
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Table-4. Result of ET/ADMY Irrigation requirement in some Asian countries (11)

Country/Author Variety
Sri Lanka P.P
Murakami Muranga 307

H4
M 302
Malaysia Pebifun
Matsushima IR 8
Mashuri
Malaysia Bahagia
Suginoto "
Taiwan
Maki
Korea Ginbozu
Sato
Korea Riknu 132
Tsubouchi  Kamenoo
Odoshiro
Ginbozu
Tamanishiki
Kokuryomiyako

Japan Yachikogane

Kato "

Japan Norin 17

Iskikaua Mohonishiki

Norin 37

Season Period ET/ADM Season Period ET/ADM Methodi
Wet 1945 79 305gr Dry 1964 79 445 Pot

n 1965 79 312 81 380 "

n 1965 105 336 116 452 "

1 1965 103 341 121 490 "
Wet 1960/61 87 401 Dry 1960 96 453 Pot

i 1967/68 92 254 Dry 1968 99 291 "

i 1967768 107 248 n 1968 119 318 i
Wet 1967/68 110 274 n 1968 119 338 "
Wet 1968/69 109 360 w1968 115 344 Field
Intermediate 97 486
(1923-—-26)

Normal Field
(1932—38) 90 205
Normal 1933 50 258 Field.
" 1933 50 303 "
” 1933 50 334 "
» 1933 70 319 "
” 1933 80 260 "

" 1933 80 276 "
Normal 1962 101 310 Fields
" 1963 108 305 "
Early 1956—59 105 393 "
Normal 112 308 "

1956—59
Late 1956—59 81 234 "

1) ET/Air Dry Matter in gr.

Table-5. Observed ET and Weight of Air Dry Matter (WADM) by various Institutes in Korea.

CAC®» 1963
" 1964
Iz 1963
" 1964
" 1962
" 1963
" 1964
" 1962
" 1962
" 1963
" 1964

Method Paddy variety Q_n:
mm

WB®» Fujisaka 5 (EE)» 278.1
" " 380.3
Average 329.2

1% Jaekun (E)® 320.7

1" (E) 417.3
Average 369.0

1" Paltal (M)® 418.5

n#  Nongkwang (M) 366. 0

" 1 M) 448.3
Average 410.9

#  Unbangju (L)'® 438.8

7 Nonglim 29(L) 469.9

" " 320.7

" " 474. 6
Average 428.0

ET»

mm

455.5
547.0
501.3
558.4
608. 0
583.2
501.2
649.9
688.9
613.3
589. 4
619.9
558.4
712.5
620.0

— 1 8 —

ET/Em®

.64
.44
.54
.74
.46
.60
.20
.78
.53
.53
.34
.32
.74
.50
.45

kg/ha
2,985
2,880
2,933
3,765
3,615
3,690
4,575
4,200
4,387

4,515
4,050
4,283

ADM  W/ADM*

Ton gr
8.284 550
8.017 682
8.151 616
11,046 506
10. 044 605
10. 545 556
8.845 567
12.702 512
11. 660 5%0
11. 069 556
10.058 436
9.312 466
12.562 445
11.247 634
95 57 10. 74
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Institute Year Method Paddy variety EmY
CBU™® 1966 WB Paltal (M) 326.6
" 1967 " " 376.5

" 1968 " " 406. 1
Average 369.7

ADC 1968 WB Iri 239 (M) 330.8
" 1969 " Sinpung (M) 291.1
Average 3111

SAC! 1968 FRWB!® Bakkum (M) 365.3
" 1968 " " 365.3
1" 1968 " " 365.3
Average 365.3

7 1970 " Tongil (M) 302.1
1" 1970 1" " 302.1
Average 302.1

ORD® 1972 CM® Tongil (S264)(M)* 473.0
" 1973w ” 492.2
" 1976 " " 410.1
" 1977  » " 466. 1
" 1977  n " 466.1
" 1976 n Yusin (M) 410.6
" 1977 " " 466. 1
" 1976 »n Milyang 23(M) 410.6
" 1977 » " 466. 1

‘ Average 462.4

” 1973 CM Jinhung 492.2
" 1976 ” 410.1
" 1977  n " 496.0
Average 466.1

ET» ET/Em’, Yield ADM W/ADMY
461.9 1,41 6,653 15022 307
477.9 1.27 5,265 15623 306
500. 1 1.23 5,706 15,900 315
480. 1 1.30 5,875 15515 309
454.4 1.37 5,988 16,039 283
467.5 1.61 6,920 15.685  298.
461.1 1.48 6,454 15.862 291
406.1 .11 5,808 15.083 305
599, 1 1.64 6,880 15165 395
599,7 1.63 5,808 13.578 442
535.0 1. 46 6,165 14,609 366
556. 1 1.84 6,827 14,347 388
603.9 2.00 7,557 14.824 426
580. 1 1.92 7,192 14.586 398
638. 1 1. 44

631.6 1.28

599.0 1. 46

623.1 1.34

622.1 1.33

607.0 1.48

615.0 1.32

608. 5 1.48

637.8 1.37

620.2 1.34

562.8 1.14

530. 1 1.29

547.5 1.10

546.8 1.17

Y Pan evapolation in mm

% Evapotranspiration in mm

» Evapotranspiration ratio

4 Amount of water consumed for 1 gramme
of air dry matter in gr.

® Chungnam Agricultural College

© Water balance method

-

> Extremely early maturing variety

8 Farly maturing variety

otx —FE

e felAY KEUER/EYRLLL AKES
Table-59} 7o) Bpa:-L 574gr BhAREL 556gre.
2A AFAE LHEE B Hald KEHIe
2o Hol v, RS SHERERI X 3662
9}398gr2A 2 EZERE(9%) ZA G, o] BHE

® Medium maturing variety
19 Late maturing variety

1 Chung Buk University

12 Seoul Agricultural Collegs

19 Flowing lysimeter water balance method
Agricultural Research Institute, ORD

1 Chamber method

19 Tongil, Suweon 264(M)

14)

E B A PiEe] 400gr BEE 2E A FA—F
Z o] oo,

Pi b3t o] M AEMBS SUYUE FARE H.
st ETS Einel = Rtz i, #4349
Hpge] MEBHA Lo AKESE HolAm, ¥k
El H# F mEo] 2A doixld, BEYD AKX

Sources: 1. The Journal of Korean Society of Agricultural Engineering 1969 and 1971.
2. Technical Report, CRD 1972, 1973,1976 and 1977.
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Fe FBE doe SURERLERS FEite]l ¥ &
st B HARFAET A BHEg

3. ZZE B (Seepage and Percolation Rate)
Eed S HEHEY RETEL FEECRKS
BFE)°] THEE EHe @ Aot o F HEE
 BEHY HKEA =A EAZ Rt K
(seepage)= £ KAEBHo® HIWKET S
& @St o] FlArt BiEE BEAES F BEH
L2 & BFILRE i@std TR o] &4 0],
o] ¥+ EHE F£23 HET Ay MRRFA—R
EHe 2 ke BEG&P)E B

HEZE PRI Lol A JEik (seepage)i= BERE
< i@ty HkEES KfrEE BEE, = £
-2 JkE Rl wheb o 2ESF Eee

BiEE Fokel testd ®E= = Brikst mIagstet
BEE LY KT RiEel web 2 gRiEC] Ha
v +E#E FgEFEeE WEDEA ol Pk =
= BAAL 5 gk, BEES TR 22
#oF 9= B BEE HEKed bAg JPAE
Aot RABpFERA a2 ¥ REdAds A2 8
BEAC] et 94S & 5 AT,

BEEL LETEe KEBRGA =t 2"
IR AT, o], HEEES TR &
7 BERS IALEEST. =3 KEEEFS HWTK
Bz, JKEES HHES] HEikel whel BEREY BE
£+ "ad,

ke FLBAA BEE FRY MK 25~30Cm
BelA o] A, zelnz BiEE BEL F=
FES ERS e, W 8% BRLE, &
YHE, By 2 FEESH A& KR &4
A, BTFKERE, &4, LEHEST EENeR
{ERE3A He},

HEHES BT BB 2T B P13
Kung (1965) ®-& BAel 349 HAEXE ET+
TP Ld QAAE 2rmm/day, FHEHE LA E
15mm/day, #Hite] oA 13mm/dayzE 03t
Hz, J|LS #HHRE Nakagawa (1976) '®7} 10,
14,17,235} 2rmm/day® #id, ¥5E, #+t, DEE
+, BtelA A4 HEA gk, Chins} Lee
2] o] wawl il YA HitEE 25~30
%, 15~25%, 10~15%, 5~10%<2 7] AAE&
BxkE ET717,9,10 € 12mm/dayztz et v}, &
Fe BDELAA RRE BHLE#HAA 28] %
<] YEvtE —#el Eie) e, FES Gupta

S} Bhattachaya (1963)& &%H&o] o+, BTt
AL, #L, BHtAdAE ¢ Atz HEs
9 A 2t Achare} Dastane (1971)-& HE Vertisolsoj
A 19mm/dayetz &R ol % 50% JEER
diEol e},

LF Y A BT @RS Bike] BEXG B

& AT s WA AT B B
A SHEs el o=, FIWel oA |EE B
g %% Rl Tolxlch. Nagahorig} Ogino (1973)€
TIEALLEA A S BiEe Hitd A fiRez o F
oA BiHE-E (KL EfFHE o wet BN
9 #W|EE A

fBikEe] WASAN BERC] FEn. 1=
234 FozA BERL MHE & . HE
Pande (1975)% BHES 1. 4661 A 1.68g/cm*2 3
KAR o2 A BHEES 110mm/dayo] 4 14mm/day
2 FAHARA2N KEEEES 2.05cm/hrz %
0.16cm/hrz BAA Rtz HESHHES ole =
A 2] A o] old ke 2 & moderate compaction
o fk3ted BMILES BRARASE Ao

FHE T4 &S fit, B (Kaolinite) 55
2 24870t g H YA BER BEE v
AA Aot ‘o] &7 FEo) FtlrTol PAE B
ol whel 2 Qo] oHAAA BEE BNAI =
fEme] ok, HitkrFrel swellingg 98 X-ray
m#re {LBSNE &S KLt swellinge] A

AL #HEse g 2302 HERLY B
WEEHER] BFE WA EHe e Aow

TigEgsye] #ete] Nagaholist Sato (1974)%& +
g BAENS BN BRd BEs &4
. wES R, BE, FEE REd TEEd
TBRMEEEE 20,10, 0.4mmhos/cmz} FEFEE G v},
BEAFE: RERRIA BPdAE Aot +F
o] Az WHEEY 23 BESE} & FEL
e LmgEel BA @7 W%l Wks BEt
8 BEEstA &vk.  EE Louisiana 3 Crowley
TR CRIEL O QAN = £ BRG] ¢
oqiber o)t HESEC ¥ WEKE AN
7l AEelet, 23 HHEL AREAEC] AL KE
Kfptifel A = G/ st

BHRE HIEERE HEEEE WEe Lig
FEEE EMA A, webA fRAEel el WiEe

EHEY 8oz HBEHERS ®EId. Sahoo
(1970) = ERETo2E LHERKEE 9A=

0 —



1. Period 1 1962—1965
2. Soil : Clay Loam
3. Method : Water balance
4. Auther : B.S. Min, CAC, November 1969
1962 1963 1964 1965 1966 Mean
Early M.V. Total mm  166.0 302.2 302. 4 406. 5 195.3 274.5
mm/day 1.84 3.36 3.36 4,52 2.17 3. 05
Medium M.V. Total mm 177.6 940.5 321.0 489. 6 173.5 420. 4
mm/day 1.78 9. 41 3.21 4,90 1.74 4. 20:
Late M.V. Total mm 428.0 1,789.8 430.0 1,087.0 458, 2 838.6
mm/day 3.89 16. 62 3. 91 9.88 4.17 7.62
Table-8. Studies on percolation with sub-surface drainage
1. Period 1 1976—1977 3. Method : Field measurement. 0,4, 0,8, 1.3ha
2. Soil : Marin Clay 4. Auther : W.D. Han, CRD, 1976 and 1977
mm/day
pipe distances 7.5m 15m 0m
1976 1977 1976 1977 1976 1977 Mean
E June 4.5 3.3 5.5 3.0 1.0 1.0 3.1
M 4.3 3.6 4.4 4.1 1.2 1.1 3.2
L 3.9 5.5 2.0 3.8 0.6 1.2 2.8
E July 5.3 5.3 5.6 2.9 1.0 1.5 3.6
M 8.5 3.6 4.1 2.9 1.6 C.8 3.6
L 5.5 1.5 5.6 2.8 1.6 0.5 2.9
E August 6.5 2.2 5.6 2.8 1.7 0.6 3.2
M n 7.6 1.7 3.3 2.9 2.0 0.6 3.0
L n 5.7 1.8 3.8 1.6 2.7 0.7 2.7
E September 3.8 1.8 55 1.6 1.8 0.5 2.5
M » 4.4 1.8 5.0 1.5 3.0 0.3 2.7
L 5.5 1.9 4.1 1.7 4.1 0.5 3.0
Mean 5.5 2.5 4.5 2.6 1.7 0.8 3.0

e et kiR KRS B I E

Table-7. Study on percolation

BEREME BEKY & BEs Fotz ®ES
2, Kawaguchis} Kita (1958)%& £¥Eel wheh LI
EEESL Boddn e LR vt BEE
LBl HAst7) W] Fo]c}t, Buchrers} Aldricki=
(1946) FED FREREEH S HELBRE &
wawe wlxdy dtg.on] Sauchez (1968)% HHE
Biokigiie 2024 oA 3o Fkd BEE
#BinA gk T d o

wmEE] delAd ke BB I WEE
Table-75} 8¢ gl 2 BF(1962~65)2 RFEEHEKHE
Folol BR(1976~77)& FTILIREES BH o= %
WHK MR (RIRRMR) & #Betd 2 RS #EIY
t}, Table-7¢] {gelw] AFBBHERS LEFHH
w2} = sEETHEE FAM 3. 05mm/day,
PR 4. 20mm/day, HERE 7.62mm/dayz et

vz Qe #8(1977) Wl kiw mEEe]
WES BN =t 7.5m MEANA BEE 5.5
mm/day & vebd =, £EHRAR & BESEN
6A L, el BEMEES)Y 3.6mm/day s BE
3ot ¥y 3. 0mm/dayz #EeHg ok, Fukuda
Tsutsui (1973) ™o {K3ld BAR I Gt
+iF 50emll ) BFEEE EES 3~6mm/day.
4 2~3mm/day, FE#EL 1~2mm/day o] o] A
®ES |plE g s

4. A TE(Effective Rainfall)

ERWES J4£EHHY HEKEe2 FIRlE
MEoZA WE, GREE, BEE 450 ER
kS wet 2 &3} Fo] FHA & Aolth

Fukudag} Tsutsui (1973) @& H&K Yol
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Table-9. Seasonal Rainfall and Effective Rainfall

After
Rainfall Tra(’}iip}}‘;;‘ti“g 1—10 11_205 21—30| 31—40| 41—50] 51—60| 61—70] 71—80| 81—90/91—100
(mm) ‘
10 es | 96 | 99 | 100 | 100 | 100 | 100 [ 75 ; 77 | 90
20 78 | o5 | 97 | 100 | 100 | 99 | 99 | 74 i 76 | s8
40 65 | 95 | 94 | 96 | 96 | 95| o | | 721 65
60 530 94 | 90 | 92| 92| 90 | 8 | & | 60 | &
80 40 | 94 | 86 | 8 | 87 | 8 | 8 | 65 | 65 | 79
100 27 | 93 | 82| 8 | 8 | s2 | 78 | e | e | 76

Table-10. Saturation days related to percolation losses and intermediate irrigation schedule

Percolation ;
(mm)
Intermediate 1 2 3 4 5 6 7 8 9 10 11 12
irrigation Co
(days)

3 0 0.01 | 0.02|0.03]0.05[0.06|0.0910.1 0.2 0.2 | 0.3 0.3

4 0.01 10.02 {0.07 | 0.1 0.2 0.2 0.3 0.3 0.4 (0.5 0.6 0.7

5 0.08 { 0.1 0.2 0.3 0.44 1 0.5 0.6 0.7 0.9 1.0 1.1 1.3

6 0.1 0.2 0.3 0.4 105 0.7 0.9 1.0 1.2 1.3 1.5 1.7

7 0.2 1]0.3 0.5 |07 |09 1.1 1.2 | 1.4 1.7 1.8 [ 2.0 |2.3

8 0.3 0.4 0.7 0.9 1.1 1.3 1.5 1.7 1.9 2.2 2.4 2.7

9 0.5 0.7 1.0 1.2 1.5 | L9 {21 24 127 |29 [32 |35

10 0.6 0.8 1.0 1.4 '1.8 2.1 2.6 2.9 3.3 3.6 3.9 4.2

Table-11. Paddy Production and Population in Asia 1969—1971, 1980 and 1981

Area harvested Yield Production Population
(1,000ha) (kg/ha) (1,000%%) (million)
Country  1969—71 1980 1981 1969—71 1960 1981 1969—71 1980 1981 1981
Afghanistan 203 220 230 1,847 2,095 2,065 374 461 461 16.35
Bangladesh 9,842 10,309 10,100 1,681 2,020 1,980 16,540 20,822 20,000 90. 69
‘Bhutan 38 47 48 1,098 1,106 1,106 42 52 53 1.33
‘Burma 4,748 5,040 5,500 1,708 2,601 2,661 8,107 13,107 14,636 36,17
«China 33,341 33,887 34,480 3,295 4,200 4,237 109,853 142,338 146,087 1,007.75
India 37,677 39,773  4,0000 1,668 2,010 2,050 62,861 79,930 82,000 697.97
Indonosia 3,158 9,018 9,005 2,346 3,301 3,665 19,136 29,774 33,000 150. 52
Jran 362 300 320 2,875 4,040 4,375 1,014 1,212 1,400 29.33
Iraq 97 80 80 2,775 3,125 3,125 268 250 250 13.35
Japan 2,968 2,377 2,278 5,485 5,128 5,629 16,280 12,189 12,824 117.16
Kanpuchea DM 2,074 1,200 1,200 1,454 833 967 3,016 1,000 1,160 60. 28
Korea DRR 445 800 800 5,371 6,000 6,125 2,392 4,800 4,900 18.32
Korean DER 1,204 1,220 1,224 4,628 4,353 5,745 5,574 5,311 7,032 39.12
Lao 665 732 739 1,309 1,439 1,562 870 1,053 1,155 3.91
Malaysin 708 764 762 2,396 2,841 2,818 1,696 2,171 2,147 14. 42
Nepal 1,185 1,270 1,270 1,937 1,940 1,895 2,297 2,464 2,407 14. 62
Pakistan 1,527 1,935 1,989 2,246 2,418 2,560 3,431 4,679 5,093 89,42
Philippines 3,157 3,503 3,500 1,655 2,238 2,206 5,225 7,840 7,720 50. 53
Sri Lanka 579 824 800 2,526 2,590 2,525 1,463 2,133 2,020 15. 11
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“Thailand 6,919 9,145
Viet Nam 4,916 5,544
Asia 120,894 128,045
World 132,876 143,534

S el KEERES H#E
9,140 1,947 1,899 2,079 13,475 17,366 19,000 48.13
5,615 2,018 2,106 2,239 9,918 11,679 12,570 54.97
129,154 2,350 2,818 2,913 284,153 360,876 376,232  2,624.96
144,915 2,331 2,770 2,855 309,791 397,597 413,785  4,514.40

Souces: FAO Production Yearbook Vol 35, 1981

Table-12. Highlights of the 1979 experiments of the three projects of Yongsangang, Im-Gin
and Mi-Ho-Cheon are summarized below for references in subsequent discussions

Items

S S

10.

14.
15.
16.
17,

Experimental Area (ha):

Soil Texture:

Clay Content:

Eff. Soil Depth:

Percolation: Scheduled,

Actual,

Rotation Interval: Sch.,
Act.,

Irrigation Season: Sch.,

Act.,
Irrig. Depth
Rooting Stage:
Eff. Tillering Stage:
Ineff. Tillering Stage:
Panicle Formation
Booting
Heading
Maturing Stage:

Yongsangang Im-Gin Mi-Ho-Cheon
4.800 4. 800 4.359 4. 450 1.725 3.918
30—40% 25—30% 25—20%
30—40cm over 100cm 50—80cm
1. 8mm/day 1.5mm/day 2.0mm/day
0. 5—1. 2mm/dey 0.3—1.6mm/day 0. 2—3.0mm/day
8-day 7-day 6-day
7—25 days 3—33 days varied
112days 116days 117days
(Jun. 1-Sep.20) (May 28-Sep.20) (May 24-Sep.17)
97days 112days 113days

44, 8mmx 160%
49. 6—50. 4mm x 100 %
51.6—70.8mmx 50%
72.8—83.4dmmx 80%

87.3—27.5mm X 50¢%

40.0mm X 180 %
39.2—46. 9mm x 100%
46.9—53. ITmmXx 50%

53.2—67.9mmXx 80%

65.8—31.3mmx 50%

. Actual Irrig. Depth: For R.I. varied with remaining water depths;

For G.I. varied with farmers desired depths.
Ponding Water-Depth: Sch.,

Rooting Stage:

Eff. Tillering Stage:
Ineff. Tillering Stage:
Panicle Formation Stage:
Booting Stage:

Heading Stage:

Maturing Stage:

. Total Irrig. Depth:Sch.

Act.
Water Savings:
Rice Yields (kg/ha):
Yield Increases:
Irrig. Season Rainfall:

72mm
S50mm
30mm
50mm
50mm
50mm
30mm

72mm
40mm
25mm
50mm
50mm
50mm
25mm

. Ponding Water-Depth:Act., Generally kept as the scheduled depths

at the center of each paddy to be irrigated.

. Size of Irrig. Streams: 7—25 lit/sec (as measured by 6-in Parshall

41.3mmXx 170%
n.a.
n.a.

70mm
35mm
30mm
40mm
40mm
40mm
30mm

flumes installed along the farm ditches).

606, 9mm
218.6mm  330. 4mm
33.8%

4,205
19.6%

5,031
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671, 4dmm

226.2mm  248. 7mm
10.1%

5,586 5,042
10. 8%

651, bmm

208. 3mm 268. 4mm
22.44

4,810 4,498
6.99%
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Yongsangang

Items }Q C.1.»
Previous years average: 839. 3mm
1979 seasonal total: 719. 8mm
1979 seasonal effective:® 406, 7mm

18. Estimated on-farm water requirement
(actual irrigation depth-+effective
rainfall):mm 625.1

Im-Gin Mi-Ho-Cheon
R.IL C.L R.I. C.I.
868. bmm 756. 3mm
832. 3mm 620. 5mm
520. 9mm 433, Amm
737.1 747.1 769.6 641,7 701. &

1) R.I.=Rotational Irrigation; C.I =Conventional Irrigation.
2) Seasonal effective rainfall is obtained from the summation of the 10-day rainfalls and scheduled.
irrigation depths whichever is less than scheduled

EWARRIEETEY 70~90% 7 HiREEe) 2
Aolv] HEERE 50~80mm L -3} 5mm DITE M
£FA FEHA £ Aelztz datgtt,

SAF977) 02 HF] YA FHFE
S BIEAET, ol ERUKEILE Betad HES
Bz BB A EHsded BEES 1~12mm
2 REstz MEE®Y A%E 3,456,7,8,9,10
HE3z RAKES 1ocm¥H 3cmz  4:FEIE]
o2t JRESG T SEEARTRS 114ER (1964~
1974) MRS 50~90% o] A& MR &I = JEk)
wtet & #R7} Johz stz AEke g o
o 7t etz g, Table-9gt Zo] BERMES
AETHEE 0] wovt BRET #HE =)
EI ZRVT o, BEES MBiEEEH (Table-
10)o] =& EHHHE 1o} FREE l~3mm/day
(et RS #el BRE)IAE 108 HBES
F Bitsla 4~6mm/daye] A & 8~9H 10~12mm/
dayy & 6~7H MEEES BEdd R
$eh =3 HEERY SR HE RIS
< B#EE 4mm/dayq 3£ 32% 7} 5| = 12mm/day
9 J\Ed e 6% 7 Aoz HEsgd.

5. kEut B FE K8 BkEnry(Water
saving through Soil and Water Mana-
gement Practices)

Bk IR BEKE e @ bErng{te
IR, #%h HERT £5%, LEEAY B, F
BYHEY HEEASE BEES BAAAY.
e +ife FELEER.Z BEES FHHA2
o olE XE MMTLY #Aee) KT H$ES &
BWES #aydl K% AmETSe s 105404 100
FEAAE BAAL + doE A, o6 Kily
Huynh (1974)-& ¥ F7KE(ET &&)0] &#d3=
Kk sem KT M e 7.9mm/daye) A =k fgik

Tol A& 4.6mm/dayst JESY 75% 9 FIKERE.
<+ Rgdx #@essicr, Sanchez (1968) #RE
Mashas9} Faron 5B 4-3o] A /KIS E 5cm
BRREREG BKES HERE ¢ 492 4t
Ferguson (1970) =% K2 BMA24% B
Bo] WotAA FKEESS 24 Az sy,
2o it BAv EEGE B e A&
RENKEEE 2B BAES K742 ¢ A=
RAlel Be 1S BRe glv HELW 3l
AT ERE & KEE B2 BkE SEA S

Bandopadhyas} Sahoo (1972)%= ##A9el #ok
< BEEW.77g/em®D S {EREA T BRI
E giRo] EEEy ¥ HHE (. 528/cm®) B
etz 38 At Kawaguchist Kita #j45o]
et ke HEERESLS BoEAR HRE
o BIL, HMEo=E #HH5 Mangonese Fi{tape
s AREA Aotz Sl Life] migsty
ok B9 E B B @il ol 59 Wl
22 oA ENdvrE sAY, ¥ ez xzga
of #ate mFE LMERS wo] iR ot
Bt BHE kel BRI .

=2} Chandhary$} .Ghildyal(FIEE 1969) 2 +.
RS 248 A BEKREAAE BEmE gz )
&tlglor, Sanchez (1968)%& [MIBFH BEIAY
ABEERKEERRIE LEENTE e
£ MET ¢ dadxz RETAH

2d4¢ Feozd HEEES PHHstd BEE
£ Ml oz g BEEe] 7l Sanchez
(1973)% IRRI £Fi(pot)of A 2#jdg FozA
BEES 8.2mm/daye] 4 1.8mm/days BAHA R
oz stglem, IRRI PZEE(1972) 52 20m® [
oA zdde Fo2A BFEEE 5 7mm/daye 4
2.0mm/day® BAA R FESAT ELIS B
& Huynh (1974)°] HXKES(ETEE) #mloRE
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2 vt KAk E] $E

(saturation)o] A 2 A-g FoZA 6.0mm/dayd
A 4. 5mm/day® FHAAF o, s5cm gEokikEEe] A
£ 8.1mm/days] A 7,9mm/day® FH Atz B
&at4th, Kawasaki (1975)% BRI A 284d¢
Biesrd BEES 359 12 HhAg8dz 2tz
e,

234 FozA LIRS 91~100 HA A
=, BELES HELBRAAE 0.5ig/cm’ A 1,41
E PEBELAAE 0.61g/cm’ A 1.912 [EiE+d)
AE 1.208/cml) A 1,432 WA QAo HEst
S}, panda (1975)% &AL o] FHELA
KEEBEES 0.09cm/hro] A 0,022 HEEHEA]A
2.05cm/href] A 0,162 BRIz Te o},

LE 24 4¢ $oz4 1EfES BAAT =,
HBERE HErEsty LEAES AA L, HIEE
kB BARANEEZAN BEES BAoAAHR
8 HeEEE Ttz A

FIEAE (plow pan) o] FFEESE TR #Hatd B2
WEER: BEEA(AT. 2 RE: #isd 2404
B/RAA B Eo S HHETS 2ol B
Hel A7 & HHolth, Moormanz} Dudal (1964) 2
Plowpang &4} Grumusols) = FHEA &
=, #3749 A Fol FipE L9 Calcareous
+#B Ae BRAA Gtz EFSEh Grant
(1964)% Plowpano] B+t Jrkrt & HE
Latosols®] k& wfiiswd A HRE vt E3q
ok, v FigRigl Alkali +idl A e o] oA B
o] HEHAA ez 3, Stout (1966)&
Plowpano] E¥itol AL HEAA 9=z o] 34 &
< i, BiRe RE, RE, BEFS #ld =
2} i) o Ee o BHEC BRI Gz @
&3kt i

LB HTEEERE HAR M & Bentonit-
fERE k3te 1FE 25cme] BEES FENAT=
ety o], Anase (1966)+ Bentonite (8—13
m*/ha) & FHFEA BERES 30% BLAZRY
@ #eetgth, =2y} o] Bentonitel 3~6£E0]
Ave 2 Pl gejAdz P, HLIBEH
Bentonite FRZEEe] H3ledE BFEsl feovt kil
KL A i et Bentonite HAZFE7L
= stglen] 300~600m*/ha HifS FEisez
vtz syl

Ghildyal (1969) #T 30cme] 2~3mmé9
asphaltBt g Wt o 24 BERE 7% AT

3 #4&stgl on, Ponde (1975) fI+Y BER+
e HTEERBEY LE#o vtz FgAqt
BERS 100~200mm/dayst fdbz dgh, 18
BRIV HTEERES BERES FHE 4+ 9A
o 2 RS BIHEEE ol8) WEEH A g A
L2 JEE ] ATt

# W

B whet o] WfRitel LES FKE HRE
£ 98 7HH] BRE igites =3 HENeR i
HEY givz Eo, 25 A vk g &
WHOKERY WEF REe BEgEEY 3 X
FRo)A 2 BIYE ofd Aelth, 1F HERS I
HEShe T H#Eo HE AL ofd Aold, =
HoZ FHEHT HBEdZ I #BES) BRY
SHEHS FREY &3 ko] BEMle Bt
BIql i EEEE AEMCoE HETozA A
KEFIE Y BEHKEE 29 3smes fE
¥ 4 A 8 okdittz A e,

FEKEEEE Figel o] DA BEY SlE
S IRRINA BT &R (Indica) Rfkel &k
THLELS BBYREY FERREES EikE
fifie® ¥23 ¢loy, Kims} Hwang (1971) 2
of &atw Nig, AL%REX hag ¥z cton [
L ZEdvz #EHe o] F Japonica ERGET.
SR st Sl E Aol 9L A &
8] H7Re| A& Indica typed] HFfRfEL glor $
At N e mELE SKERE(ndica type) e
1980EEHAEERMY HEZ B i REsEe &
RY BEE 3z, =% 18IEEREEER 547
ton(Ek)2 1228 haoj4 2FHFH 4.5 ton/ha
(6.4 tonel] W)=2 7 Aoz 2ol EFMERE
= SRR Btz »e, #x S0 o
TS Japonica typed] JHo| & SUGERTEHES
o] HifsEth, Bz Table-11¢] 19794ETHIEI S 2
vebe eEERES BULsERASE Risad.

BRERE wXE KoY BRyEREhe T
REHERME ENAKER] YLEIGE #H3g
Agk PATEQ g, BLRES (Table-5)& @iy
lgrg LERKEe] 556810] o] Hi—RMTE 3968
2ot 2g Eo] JEHF Aoz v} o= HEA
9 RBRERIE —EHIAY, 7R AEYEE Bind
otet FiKEe] iEjns vt o] Ak A HEHH

p=
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oW IHEN FAKEEEY) BEE e Aol B
ol o,

BERL HARd BET WET Qe B
52 BA AL SEEERE e K
FHOKR Y BEaEEn ohld B4, LA
me] HES Ao WS ¥ AEMALS
SEst gt AABELA RBRSAIAE BKE
o] 20~30mm/day(ETES)7} BEKES AF
vtz 1 RBBEL BEstw, o SIKEERS R
KEEe 10~40mm/day (ETEE)O 2 A= @7
Hont, [ B pEEL ¥ FRIEE BRHER
A BEST BEd TR BET Hhsd HE
2 Rt SIKES oA Az RYAGZ 9

$e e oe BEEL W SRERERIEHAS
FARRRY BRAGT BHoe, « oA
A KERETIEE RREES BA, FKES B
KB5ik, kSl EAIE, BEARSY WESE Ex
geovt vt 43 [EE SBUHSEAT KAR
mo) RS WY BEN T SEM KKHES
BEERY TEEEGY VR o B&sc
2 EREE oA Fo=M FEFENTE AK
e ek HEAD & etz £EE

ol RWARE AL HAF AR Kk =
2 EES FHE 197950 EEEEAM} ST,
T, EW)mE A ERES TERREEEE
Bapsoltt, Table-126] 4 —ERITS 2ol WD
WEE B 2 BR SILTHED A 33.8%,
EHE A 10.8%, ZEWIHEA 22.4%9 FK
e ¥ £ At W|ERash o RBS ¥
fo] TRAT BAEDERS AZe EAKEE

Total mm

612.9 (11M)
579.0(TM) +5.9
717.8 Nonglin (TM)

401, 2(HM)
387.1(TM) +3.6%

ET. and BT
o
5

211.7 (1IM)
101,8¢IM) +10.3%

Days prioret heading and figures in parecthesis
chaw rumfer of days after transplent Matur-
ity

Fig.1. Changes in E.T. and ET

B ERe HhEo: HREES EESE &%
£ Fo] LERBHES BAHEA e R A
24 pEdE FHRA tz ERBEHNBEASES
ERE BI BKEEE BREY EEEREYK
RS 2ot BERvelz HEMe HEeE BT
st BEdeozsd EAY WRE/ST LE=2 & A
2% HEEn%e AR vFHas o FokA B
) AT BES AHE BEs oLt #
BAR oz S mE] tEHC]A KEHAI H
BEAERY HEE FoT F A=5 HHT B
Bot Rojok et 4 5Ede
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