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Fig. 1  The Mahaweli development area and the areas surveyed in
the study
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Fig. 2 Sketch map of the relief of Sri Lanka®
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(Legend)

Anu. — Anuradhapura
Am. — Ambalantota
Bat. — Batticaloa
Chi. — Chillaw

Col. — Colombo
Dam. — Dambulla
Gal. — Galla

Hab. — Habarana
Hor. — Horowupotana
Jaf . — Jaffna

Kan. — Kandy

Kur. — Kurunegala

Mah. — Maha Illupallama
Mar. — Maradankadawala
Mad. — Madewachchiya
Neg. — Negombo

Nu. — Nuwara Eliya
Pad. — Padeniya

Pol . — Polonnaruwa
Put. — Puttalam

Rat . — Ratnapura

Tis. — Tissamaharama
Tri.— Trincomalee
Vav. — Vavuniya

Fig. 4 Average annual rainfall (1931-1960)% Unit : inches
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Fig. 5 Average rainfall during southwest monsoon season® (May-Sept.)
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Fig. 6 Average rainfall during northeast monsoon season® (Oct.-Feb.)

Unit : inches, Period of record : 1931-1960



P Boundary of wet zone
and dry zone

Isohyet for average
annual rainfall of
75 inches

Isohyet for southwest
monsoon rainfall of
20 inches

Fig. 7 Boundary of wet zone and dry zone together with isohyets
for average annual rainfall of 75 inches and southwest
monsoon rainfall of 20 inches



g

BISY 1SBAYINOG Ul (UOIJIPUOD [BOLS0]010939W) JUSWUOIIAUD [BINJNOLISE UO S2IPNIS :92IN0G

¢eee  €0c  Ive  69¢  9g¢ 961  00€ Ll ST 6IT 60T  €F 0L1 97,08 .
0881 BAIY BIEMON
€'S6T LT ¢St v'ST 9°ST L°ST 9°GT 6°ST 9°9T %91 8'¥%I 1'%l T1'¥%1 85.9
8802 92¢ 7.¢  S62 ST 61T 0ST  G8T  S9T @Sl LT 19 0L 86.08 HoZ
. 087 Apuey|
v've ¢'€c 0'v¢ 8'vc 6'€c Vv ¢'¥e L'Ve L°G¢ 092 €97 8'€C 1°¢T 0¢.L
106€ €2 9.6 LSy 89 06  Sg€ gLy 1gS  G62  ¥9Z2  SET 091 ¥¢.08
9y emdewey
2°.e 9°92 L9¢ L'92 6792 6792 0°L¢ 1.2 LLT 1'8C 0°8C ¥'lZ 8'92 17.9 1M
L6€% SLT  wvge  ¥se €8T ¥el  O¥I  gIZz €% 09¢  8IT 96 88 0561
9 oquIo[oD)
692 1°9¢ ©'9 9'9¢ ¢lc ¢le 1'le ¥'lg 0°82 L'LT ¢Le V9T ©°9T 769
9211 ¢v1  1%¢ 88T  OF SI 1414 9¢ L6 Gel 6L 9¢ 98 06.62
Z weeing
€°.¢ 96 €9¢ g'lec 1'8¢ 6°Lg 6°Lc €'8C L'8C ¢'8% Vv'le 29 V'Se 20,8
6vel  ¥9¢  6e¥ ¥ET V9 82 61 01 1§ 99 0¥ 3¢ A8 10,08
¢ ruge[ ouoy
9'Lc V'S¢ ¥'9¢ 9'Lc ©'8 18 €87 887 ¥v6C V6 6L 197 €62 6.6
gLt viE  SS€ ST 68 €01 76 81 89 LL 8% g6 112 ST.I8 i
A Q9[BWIODULL T,
08¢ L'Se €'9¢ 8L €65 ¥'6c L6 662 862 L8 €LT 79¢ 9'¢¢ G€.8
8y1 02 €52 I¥e 9. 07 ge ¥e 0T S8T  LIT  6¥ ovl .8¢.08 .
281 ewe[eddnyy eyepy  Aiq
¢'Le 8'%¢ 8'SC ¢'Lc L'8C €°8C 1°8% 7'8C ¥'8 ¢'8¢ 9L¢ §ST Lve 0.8
8yyl 161  ¢lz  9¥2 16 0¥ e 81 68 €91 101  ¢€¥ Lyl 62,08
68 eandeypeanuy
€Lc 8¢ 6'Gc €L¢ L8 9'8 9'8C ¥'8C L'8% ¥'8C GLC L'ST 9¥T 12.8
o 5]) opmyiduo
IBOA 091 AaoN 1 deg 8ny mf unf Key cady IR g9 Cuef 5 Mcw Q‘v[@u.:]\q! uonelg Ele (ol
PHBIY  (N) opmane]
‘ByjueT g ui
suoljels jelsnss je (Jojpwijjiw ul faul Jomoj) |jejules Ajyjuows
obesane pue (9, ui ‘aul saddn) aunjesodway sie Ajyyuow abelaay | sjqel



B13200~700mm 2L DT B, Lzd->T, BEORMILE 2L, FIA4V—r DRI
ZOFEKRTRREZM ) LONEEINARDERTH D 2 LI3E ) R %

3. BB L ULE
a. HE®

21) 7 AD105D 9 I3EFICRELEREDEIZL > THEREN, BODW05D LIZEILE
DAFERIc T A AN (P2 7)), F34 (R 2L TEARLOHEEE I L DERI
Twb,

A3, Pre-Cambrian R#13 L < 3 &t 5 pHiic 23 T 2 Bliz b 72 5 KEREH
DTN EZETBY, ZURERERIZL N IRD 2 208 (Series) I HENS,

(D Highland #i——Pre-cambrian R EANEIER 2 21, BE, FHKE, F174 ({6
MEEHRME), BEERERE» L b, ZOMIZERD LR FMIZENPRE L HR
KL, FRIIEHEOTNTC2UEL T3, 2ENVEEXEEVEET L Z L2200
DFEHTH 5.

@ Vijayan #fi——H 08 2 & R EIc T TERIER 2 21, A#E, TEHREEERE, &
FREEERE, TERELSICL - TERE N, BEEEEELZIZIZTEICRW TV S DN
Tdh b, Highland DTS L VEREDEME 6, <7 =5 4 }, dolerite % & Pre-Cam-
brian 7 5 E 3FKIZHA T TOERDEAI A LIS,

FBENI b, WE, BE RBELEPERICETAEIR7 Y 27 24 (Puttalam) Bl
(R L Rs e v, B34S (h#Frh) 2B T 5 8K EHH1E 2 +» 7+ (Jaffna) &
WIZIEL AoNd, BARLOHEREBIL, 1ZEALEZELZWIRET, BETS LIS
FLTWE, =822 ) 7y 7OWERS 27T, ZORLLLHEL2T LI, Yo MY
—VqummdﬁKToW'”%§ﬂé@EﬁL F74 V=320 D% Vijayan #

ko ThEBD L, B oM R iR A i 5 Highland #t & AL FEERME RS V) Jaffna ATKEH
HOEDHT WD,

b, +iE®

K—8 DMBERX KA LMk kHiz, 1) 72013, FREETRET2ERE
BIUVTEHEE 2 ERETIREEZBME T2 L0 EENICRLESCOH LTS, 2) T
# 7 +i#(3, C.R. Panabokke, F. R. Moormann |z X #1113, RE— 9 {2757 Soil Group |24 &
5,

ZORP L L 9T, FT A/ =483 Reddish Brown Earths # F1k & § 5 15
PHLbh, Ty b= TIRINLOTEEZIZEAES/HL v,

B4 = 3 —RICEBHOBERL» LRRL L - TWnd, ZDRKDEMEIZ Reddish
Brown Earths, # L TIEATER % Low-humic Grey Soils #*# N FnLbo, &2 H.0LE L T—2"
BRI AR L Twd, =918, K 13256200 FEHIZL-> THEKRS AT,



= Highland series
Vijayan series
[ Miocene

Fig. 8 Main geological division of Sri Lanka Source : The geology
of Ceylon® (by P. G. Cooray)
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{Legend)

[1] Reddish brown earths and their
drainage associates

Reddish brown earths and
immafure brown loams

Reddish brown earths, noncalcic
brown soils and their drainage
associates

Red —yellow podzolic soils

Red—yellow podzolic soils with
prominent Al and their drainage
associates

Red —yellow podzolic soils with
well developed laterite and
their drainage associates

Red -yellow podzolic soils with
weakly developed laterite and
their drainage associates

Red—yellow latosols
Calcic red-yellow latosois

Reddish brown latosolic soils an
immature brown loams

Noncalcic brown soils, soils on
old alluvium and alkali soils

Alkali and saline soils

Sandy regosols on recent beach
and dune sands

Regosols on old sands

G HEHE B 2 W HY

Alluvial soils

XX
K<Y
=

o
1564
202

A —- Anuradhapura

g

C ——Colombo
D ——Dambulla
G ——Galle
K ——Kandy

N —- Nuwara Eliya

P ——Polonnaruwa
R ——Ratnapura
T ——Trincomalee

Fig. 9 Soil map of Sri Lanka?®
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FIAY =2 DKAEEHR TRLLCERL T2 EHFRIHRLERTH 2, o8k
LEBEEDITON TS RESICHE T RBEOMEIIR-1012TT L5 ) ThHb. 272H 5 —E 1M
DRWEZ KRR E > TERDEND, 4, FREETHAIEZRAEBRT 2 8ER L& THE
L) DKEBETRRT S L LT 5,



"/(INLET)
/v

!

(OUTLET)
D2N

DRAINAGE I G
P+D,+G+D,+ G, +E +T+4S8 ——————————— — (1)
where P =precipitation

D, =inflow of surface water into a lot

Gl = inflow of groundwater into a lot

Do =outflow of surface water from a lof

Go =outflow of groundwater from a lot

E =evaporation from water surface

T =transpiration from paddy plants

AS=change of water storage in a lot
D=(D|-Dp)=E+T+(G, -G )+AS-P ——————— — (2)

where D =water consumption in a lot

Fig. 10 Form of water movement in a plot-to-plot irrigated lot

P+D,+G, =D, +G, +E+T+AS-- (1)

= = Peeen K&
D, HEKFEAR
Gyoeeeer T KRASR
Dy HFEKRH &
Gyoees T K&
Eeoeen PREDKE AR &
Toeee-s g
AS---ee frR &%t

FREERDHIBLE L TIZOWTE, EXIGBEL TEZLLERI L, MEBENEGHTHbDL
EzwE (ET) L LTEETUT L, WEKED ROX» LSRN L) IZRBEN S,
D: (Dl_Dz):ET+ (GZWG1>+AS_P """ (2)



@RIcBITSE (G.—G,) FHTKRERE B\, WEBLIUCIUHEKEOSIMERFIZE - T
BN, ZOMTREHE (G.—G)) 13, EBUKEMEBIZEW TR, BTEEEF » 5 KA
THUBHET2KEGs 2L 2E (F-Gs) 1% T2, L Ladsh, #HLEEDITHNT
VB —ODMRIZBWTZOKRERZEAHT 2354, (G.—G) 320 FHEOFLETRE
BELTHRY) ZEDTHRETH B,

COKRmEEFHL NNICBTLHKE, BLUXOHEEBEREICOWTIZT7—2 x> (Rajan-
gana) HIX AR (X-128), Tract 2 Lot No.219% Z DR ERAEMNEHK & L GEEL 72,
Lot (#tX) IZEBMM 2 R T 2 KBEOR/NEMT, —DokO2FL, 7—Y %7 FHKIC
BWTIE 2 acres (#0.8ha) ¥ &N Tw 3,

1. BEAEHMROMNES & Uthi

Lot No.219/%, B-1112/R T & ) I2EE#KKE (L. B. Main channel) & D 3Z#/Kk# (Dis-
tributary channel) D-2, & X OV/NAKEE (Field channel) FC—21% #2T/AKAEL D AL 5 11,
W LEE» I N TS, ZOMROMERIZH36m, KiDIZ195m T, @iEi3490.7ha TH 53,
MXICBIT2REKIE 2 OOKREET, BET HEKBANEEEKZ NS,

HEK B 138 TR ERREIX (plot) MHE A 51.8m T HICMET 5. 72/Kk0 & KRAMO HEIZ

THO NIvW g-1

Fig. 11 Location of detailed study lot (Lot No. 219) in L. B Tract 2
(Rajangana Scheme)
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FG —————— gauge post in the field channel

PFl-————— gauge post in the inlet

PF2,PF3——- measuring weirs in the outlets

Tl — T6——— tensiometers

gg: :ggg )——measuring pipes for hydrostatic pressure head

El, E2——— evaporation pans for the measurement of evaporation
from the standing water among the paddy stumps

ETI,ET2-—-lysimeters for the measurement of evapotranspiration

Wl — W3 ——-measuring wells

L-1 - L-5--testing plots for five methods of percolation reduction

R - —————- automatic rainfall recorder

EP--=-———— evaporation pan (4 feet diameter)

DG-——————- gauge post in the drainage

u/s-————- upstream testing plot

D/S—-—————— downstream testing plot

Fig. 12 Locations of various measuring equipments and vertical
section of the detailed study lot (1 : 1000)



2. AREE

a. PAEFEBLUFAELER

HEREMRICB T 2 RBHEOBNIL, 1977 7784 Maha #i{ELIE1979,7804 Maha #ifE S
TOSHEIC b2 TiT- 72, BIEIR 2 2OFRBICL2EBENEELHRAL, BHIKIAER
BR ALY TEMLZ, B-I3IRT LIC, FEMELT200L F74EZHY, ZOEKIZ
Lo T RIE AR, MESKTRLEE L L (BE-5BMH), RIS (4120
cm)id, KEMIZEETZEEMIZ, B-140 L5125 cm 13 S ICEDIAA, V4 THEE
DHWEEE PR LEEHELr -2 (BE-68R), ARLZLITHEIZABNGEEREER, £

D EITKREIZEFE (4120cm) 2 DX 727 T A A FROREHEL L ANETHDH, RE,
B, BBFCLIEELZHCLOROL ) BRIOREREY L o7, Ll -T, EHHOE
BHROENCL2BME~NOBE LT 2720, 77— > v VT HEHFEEEETNOR

FEHES BT, BEHAEES TRALZREFEL 772X AFRLD 2 DO FETER
a._-hook gauge
S E
o vV
z%rﬁ ﬁlf\ 2 _g_"/‘ Y I N | ,\/\‘Z? water surface
field surface
775777 [77&777 T7R7%
o N A A AN
surface soil
drain J
ipe
eml P'PEU
405 subsoil
1%)m -':’l_—»—fine gravel
cm
10 gravel
\perforcted
/pipe

Fig. 13 Lysimeter for the measurement of evapotranspiration



wire net with
large meshes

Fig. 14 Evaporation pan adopted in detailed study lot

PHEL, MENOBAMEDOLEZIT-720, BRBIILACBDLN L, LT, REH
HBICEAMERRELHKL, M- 40XBHECLLBAELZ0F $HRAL .
B-15~&-199 &(a)i, 1977 /784 Maha #i{EA* 51979,/804 Maha #ifE £ T 5 (EElIC 51T
LARFEE, ARAKE, BREOMOBRAIRRLZLNTHL, 72, B-15~F-190%&
bIFFEL 5 EHHIC BT 2 BREHE C ARHERBOMHMENTH 2, MF IRy ERKRIZ, ET 1
E;UET2mzomﬁﬁﬁu;éﬁ@ﬁm?ﬁmmazt@$W@%ﬁ%¢5°gg,wm/
804 Maha ifEIZ DWW T HFIC LA EBHMEDECIZTOWTHNS 25, ET 1~ (33E7,
ET 2 3B+ ERL (ERRBOBREIT-72.ET 1I2B T2 KROEF IZKEERLAE
uxwfﬁ@bfﬂﬂ%%o##‘@%&¥Bimiﬁi§@t#ﬁf%&tﬁmt,iﬁuﬁ
TEBNWELEF IR, CNRBEEEIBIRICEL 22 812k 380, ET 1 0BRlkE
RIIFEEDP LB, ET 20100 2 DFHETERRL 72, BRFEREICOWTLIHZ &
FEMETET L TWED, MEICOVWTIRIOEZ EOAFETELL T3

% 72, 19794 Yala #A1E £ 19797804 Maha #i{Eo 2 fEHIC B\ T3, EKREEZ BT 5 HiH
KERRER L ERBEL DL TEETLLD, I—2010RT L) EE4 2 EHEICHEEL, &%
FKEZEFRZREL 2, REKEEREICOWTLEBRIC 2 ZENBEBENDFLHNIE = L nF
BETRL, BHERIERRHE, SHRHKERRERZ KL TRD2,

£33, BRAZEBL2SERAZNFNICBIT2ABROMEB LI VOER2ENLLZLOTH
b, ZORDOHT, EEHELBRERTLOMOEHBBRESHTOERLRL TWDEH, 20
SHTICHE S B EMEZRET BI2H72- TE, KD 3 HICEEL,

OENEHNEE* LCHHETEZ LD

QuElE (BA) LT wion,

QHHLEHMOMEERE A N EC Lo,

7z, BERURRA2KDZI2H72 - TE, HHEKOFGRELBREL 276 MR 2 BRI T 53
B A RUGEIN L T, BT (Stepwise method) #$RAL 72, 2 2T, HHBERES
BB E L HEE XN MEME R L AR ARE Ep # ICHHAZH L L GEEL TWiy, 2
LZ R & Ep DBIRAERITIEZ <, BIZ ITEMORNIZIES  DBFEHR ALK E Ep £ k&
(T o720, BROBINDLEMOS > HOHNWEp i kE L2550 H 0B L) Bk



7 | |
T | “o8s B
191 120 15
o |2
=
56.1 "‘60 3
8.0 1
VAl
7.0 67 66 *~5,
/
60 /
’ 55 54/
=150 // 4
> .
N 4,
3|, A 3 45 G52 39
5 40 p /,;\3?//' \.Epso-g
s / w = 5
) 297734 2 |5 9
S 30 1% 60 3 30 |5
Slao 25 e EVEP 40]8 120 |3
W B 8|S 5
10 W15 Moe 208 o
0 10 20 30 40 50 60 70 80 90
The number of days elapsed from broadcasting,
1! Dec.1977
variety : BG94/2 ( 3% months )
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- -—w pan evaporation(Ep) --------- plant height(PH)

Fig. 15 (a) Relationship among evapotranspiration, pan-evaporation,
rainfall and plant height (1977778 Maha)
(Rajangana Scheme)
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Fig. 15 (b) Correlation between evapotranspiration (FT) and

pan-evaporation (Ep) (1977778 Maha)
(Rajangana Scheme)
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The number of days elapsed from
broadcasting, ot jun.1978

variety : HM.C( 3 months )

(Key)

. rainfall

-x---x- evapotranspiration(ET)  -©---o- ET/E,ratio (ET/Ep)

plant height(PH)

= -—w pan evaporation(Ep)

Fig. 16 (a) Relationship among evapotranspiration, pan-evaporation,
rainfall and plant height (1978 Yala)
(Rajangana Scheme)
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Fig. 16 (b) Correlation between evapotranspiration (ET) and
pan-evaporation (Ep) (1978 Yala)
(Rajangana Scheme)
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Fig. 17 (a) Relationship among evapotranspiration, pan-evapora-
tion
and rainfall (1978,779 Maha)
(Rajangana Scheme)
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Fig. 17 (b) Correlation between evapotranspiration (ET) and pan-evaporation (E;)

(1978,779 Maha)
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Fig. 18 (a) Relationship among evapotranspiration, pan-evaporation
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(Rajangana scheme)



Table 2 Grain yield components of rice plants grown in the lysimeters.

. 0// " 1 M
Bar Number of Weight Ear % of 1000 grain Yield
No. of Area weioht Ear of Straw  ripened  weight (g/m?)
Lysimeter  (m?) ( /iz) (No./m?) straw ratio grains
g/ % (g/m?) (%) 2) (g) [bushels/Ac]
265.94
ET 1 0.2463 343.73 357.29 548.88 62.6 52.55 24.40 (51.58)
450.30
ET 2 0.2463 639.42 397.89 641.78 99.6 46.75 23.63 (87.34)

Notes: 1) Variety: BG 34—8 (3 months)
2) ET 1----- Lysimeter broadcasted
ET 2.----- Lysimeter transplanted

15cm
(5.9
O
'};}' g g g o 8 g =—iron frame with bottom
™
,ooCmOOOOOON> )
(394 O O O O O Q-1 bottom less pipe
OO0 0000
OO0 000O0
bottom less pipe
[ Yo 1/ p—
a8
4
A/ HHCE
l N\
100CM T Sezem
(394) (1'/)

I') The intervals of the bottomless pipes were decided to

conform with the average planting density of paddy.

Fig. 20 The apparatus for measuring evaporation (from water
surface among hills of paddy plants)
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ZEL T, METFEFICERALZ
19797804 Maha HifENEEFER 2BV T, BMES L UVEARHARROREFEREZNLE
NIE, Br2l), TAELTERIBLNATVEY, ZNEZOERICEROBEI P Lr o722
Yl 22 EppiEEH2LRBEL2BHESD FEWEOHEBERDL (K-19)28), ET »
Epk DL Shick-oTLNE(BBEINHLEELZ LN,
b, BEE L UHR

EREMBICIOVWTOSEHIZ b2 2FARBRIIKRD L H ICEHEN S,

1) ET x Ep t oMo Bz Yala #H1FI2i3 &y GEBIfRE—0.163) 12k L, Maha #ifF
123 —REy FEEIRE0.858) £ lcAa 9 5ib, Lo L%ds, Maha IR0 KTEESE
BEIEH ) FAEEL 2= 2 L 2BEMAYD, BRHE R ICHEMT RIS,
Ep bkKFEAEBR L L LIc#E T — 22725, L7zh - T Maha#ifEics 175 ET &
Ep D& WHBIZ Ep 2'b & ) FROEBEBICHECIIZT—ENBMELRL 25125
Hd, BEUEDD L HEBEBER L IZE VY,
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@O Maha #{E
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EAHR (R %20 954
® Yala #ifE
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3) FIZRLZEURR 2L L8 L2 TH L, BEMEIZIKROER I THAL, HFHL
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Fig. 21 Evapotranspiration and ET ratio in Maha season
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LD L 7). %8, P ETL, ET2R&HEL L 2 D0FEMICL - TRANLBEDE
DOBRES TT, 5% T4V =125 5 KEBAKGTEBLICEL T, 22 ed
M—21, M—2212RL-FHEREE, LSUEHET /EpttULENEL*RAU~ETH
N, TEAEFRENEHBAEAFRATAIONFE LV HMTahs, R—4, R—51IK
BB LOET Ep koW EL R LD TH L, 2TND2ONDKIE 3 7 AmiEL N
SrLTkdRinThsy, EEHE 32 AZHZ 5 BEICOWTIE, RIRTPFAE
%A B 72T INR L TF 2 U3 & v

5) 500 RENERERUEMOBH B W TEFTWICRASNTE), EFALZbLZ-T
PN T—=5EL5TwE, LA LI I TIIKBBERROHRICKE S N EKREFTOBREES
FHWTEEH ET /Ep b2 kdTH Y, MEMOERFERET 52 20E R—5 DGt
ET Ep licEl TR ERKELZHET L I L 3RELBBREVH L, T4bbL, K
HIE 2 5 1 2 AR IZEE R K BEORE L R T 720, BESESICETHMARIC
AFERH T, BREINERELO UL EMETRT2LTHDE, £ TT7 =Y 2 AT H

Table 4 Planning figures of evapotranspiration (mm)

Growing Stage (days)
0-10 1020 20—30 30—40 40—50 50—60 60—70 70—80 80—90

Season Average

- 30 37 49 58 6.9 83 82 7.6 7.3 6.2
WA SEAON 3 o) (3.7) (4.9) (5.3)  (6.0) (7.3) (7.3) (7.2) (7.1) (5.8)

5.0 5.0 6.0 6.0 8.6 9.2 9.4 8.3 8.3 7.3

Yala season
AR SN 50y (5.0) (5.8) (5.8) (7.5) (7.6) (8.0) (1.7) (1.1) (6.7)

Notes: Growing stage in terms of number of days elapsed from broadcasting.
Upper line------ maximum evapotranspiration
Lower line------ mean evapotranspiration

Table 5 Planning figures of ET/Ep ratio

Growing Stage (days)
0--10 1020 20—30 30—40 40—50 50—60 60—70 70-—80 80—90

Season Average

1.0 1.1 1.3 1.5 1.6 2.0 1.8 1.8 1.8 1.54
Maha season
(1.0) (1.1) (1.2) (1.4) (1.6) (1.8) (1.7) (1.7) (1.7) (1.47)

1.0 1.0 1.0 1.3 1.7 1.9 1.7 1.7 1.7 1.44

Yala season
(1.0) (1.0) (1.0) (1.1) (1.5) (1.5) (1.4) (1.4) (1.4) (1.26)

Notes: Growing stage in terms of number of days elapsed from broadcasting
Upper line------ maximum ET/Ep ratio
Lower line------ mean ET/Ep ratio

J— 29_.
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HIBE (19674F) piers - 4 L8520 BERBSTRLHR (Yala TFH1.29) &\
HEERL TWb, A ERRBOEEIZIE, 22 TEBLN2HTET /Epo kB L UBE ) D
BMERTO AR A BB T — 742 2D T HCTEET L LD 0RETH DL, £722) T
K7z Maha #i1E, Yala #1fE5 L 1 Maha, Yala mi#ifEz n #1251 2 EEEREG)
(4), (5)i2 Epf & Epo #HAHMRZ AT 2Z &2 - T, RD6), (7), BDERI KD 5 i1
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6) AFIZ bHéi%%mEtﬂmmmgammu¢m%~%&u;0§—7m:t<%b
T 20 20 ET/Ep lit BE20cm, &S 10cm 0/ NUERFH KR L OMILIC & - T8
LirinT, AVFrh - 74V —>TB72 ET /Ep % i § 5 7212 I3 mERET D
BHAEONIEE L, MEOEFREZ KDL LEIDH B,

K—29i3 7 — > % > 7 BEGES I KA L /DNUESEH 2 HE L, WMEOBERED R
BERL2ZLDTHE, ZOBLNHEOER, TobbEMBEL TEps=1.09Epo+0.
74(Z Ziz, Eps /PRI GHEFK R | Epo . KUERHERS) 2 HW C@Hs&E ET Eps
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Fig. 28 ET,E,, ratio in Yala season

Table 6 Planning figures of ET/Epo ratio

) Growing Stage (days)
Season Average
0—10 10—20 20—30 30—40 40-—50 50—60 60—70 70—80 80—90

0.8 0.8 1.0 1.2 1.3 1.6 1.6 1.5 1.4 1.25

Mah S
AMASEAON 58y (0.8)  (0.9) (1.1) (1.2) (1.4) (1.4) (1.4) (1.4) (1.15)

0.9 0.9 0.9 1.1 1.4 1.5 1.4 1.3 1.3 1.20

Yala season
(0.9) (0.9) (0.9) (1.0) (1.1) (1.2) (1.2) (1.2) (1.2) (1.05)

Notes: Epo------ Evaporation from class “A” evaporation-pan which is installed in
meteorological station.
Growing stage in terms of number of days elapsed from broadcasting
Upper line ------ maximum ET/Epo ratio
Lower line------mean ET/Epo ratio



Tabie 7 The general tendency of ET ratio by regions in Japan
(by S. Nakagawa)'®"'¥

Region May June July August | September | October
Hokkaido 1.1-1.3 1.3—1.4 1.4-1.6
Tohoku 1.1-1.2 1.2—-1.3 1.3—1.4 1.4—-1.5
Kanto 1.3 1.3—1.5 1.4—1.5 1.7
Hokuriku 0.9—1.0 1.0—1.4 1.5—1.7 1.3
Tokai 0.8 1.0-1.2 1.2-1.6
Kinki 0.8—1.2 1.2—-1.4 1.5—-1.7
Sanin 1.1 1.1—1.2 1.1-1.2 1.2
Sanyo 1.2—-1.4 | 1.4-1.6 | 1.5-1.7
Shikoku 1.1 1.0—-1.2 1.0—-1.2 1.1-1.5
Kyushu 1.0—1.1 1.2-1.4 1.4—1.6 1.5-1.4
Average 0.9-1.2 1.0—1.4 1.1-1.6 1.3—-1.7 1.5-1.4
Early-season culture 0.8—1.0 1.1-1.2 1.3—1.5 1.3—1.4
Late-season culture 0.8 0.9—1.0 1.1—1.4 1.4—1.1
e [(2)
(1)

100}

9.0

8.0

Ers (mm/ day )
ol
o

Eps=109Ep 074 (1)
: Eno=054E,+ 177 (2)

0 10 2030 40 50 60 70 80
Epo (mm/day )

ps ‘- Pan—evaporation observed by small pan (& 20 cm)
in observation field

po ° pan—evaporation observed by normal pan (& 120 c¢m)
in observation field

Fig. 29 Relationship between E,, and E,,

— 34w



Table 8 Planning figures of ET/Eps ratio

) Growing Stage (days)
Season Average
0—10 1020 20-30 3040 4050 5060 6070 7080 8090

Maha season 0.6 0.6 0.8 1.0 1.1 1.3 1.3 1.2 1.1 1.0

Yala season 0.8 0.8 0.8 1.0 1.2 1.3 1.2 1.1 1.1 1.0

Notes: Eps--—--- Evaporation from small-sized evaporation-pan, 20cm in diameter and 10cm in
height, which is installed in meteorological station.
Growing stage in terms of number of days elapsed from broadcasting.

=75, SHEHCh 72 2R/ E» LB LN EEFNNOFHERERBZOL DR LB L 1235
&, Maha 73.0~7.3mm,“day, *F#J5.8mm, ~day, Yala T5.0~8.0mm, ~day, F#J6.7
mm,“day 7Y, BARIZETZEEFEY (FIK) 3.6~6.0mm, “day, F¥#¥j4.9mm, day
EN#1~2 mm/day EWEERLTWS

ko, AVTrH - FIAV =B I A EREHEIIERPEIZ R TRELELR
T2k L, ETEps lt (M/NRUERHERR) IS, ZnZLid, FIAV/—rizs
T3 EE, RRORFEHET TR, KEHOEREHE L & LICARFERREL, BARICHKNT
B ICREINDL Z L 2WMBICHE-Twd vz s, (=9 FT74 V=, 2L —1
7, HRORE BHRSREEROHEESE).

FEERBEICOVWT, 2L —2TICBITAREHR (2AK  Main season T 5.
3~5.9mm, “day, Off Season T¥#J6.4mm ~day)® & l#k L 7254, @EBFHMAEL T
DFELIFIFFRLELZRL TWa A, EBEFIIL -2 TOZN LD L% ) KE v,

3. BTiREE

MTEERIZ, KEOMMEFERLHIEHENBECFICL > TAELEHLZRL, AKEICRD
KREGFELZRIITELETHS, KHOBRTEELZAATAEEE LTI, EELICET S HE
S GEKM) &OKESEMG OKBLEF0sHKIE) D2Oo7HD, ZOWMBEOMAEIERIZEL -
TEB&EIIFE - TL 5o

T, KEIZB T RkOBEEREL BN, BNICHL2ICT 20, BERERSIZE Y
, RICIBIT R &ERELEML, SEICRETZMZ 2,

KHEHE WM AE

KN, BLOBKERCL2RETREREORE

N RURKIRBESRIC L AR TRERRE
RKBEREIERICLIBRTREERE
KTy VEIEICE2REVES LVRERDHRAE
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a. JKH YR T

R—10Z, BEHAEES B THEORRMB Y ML 2R L, SHEEILITRLZY
NDTH5HLUSDA Fz g, BRI EEZEL ICH LT 5, 2O KELEOW S DEA1E57~68
BLIEFIZEC, AR~ R2BEECEIEEZRLTwE, 202 EF, 2YT>H - K7
AV =222 EEDELINX ) THH L)1, BKALEIGHRESEREE (Siliceous
crystalline rock) DFEREEDBEIL L TH L Z L ICREL Twb, F-%R—11Z, IO, AEM
ROPBET S TICBITA5KATEOLEICOWTHAREL, Eic& LS HEES 2 BSETTR
L2 Thar0, 2zl b2 72 A0KBLEL, MOKET Y TOE RIS THEL
B, ELELEL CEREORCEEN L Hm L, ERIEDSE B LB R EO S I T
NI Db, ZORBRHERSO LEIIR-1105EIC LT, Fine loamy 128524
L, ZUZv - FIAYV = 2BT 2T KELETHS L Hans (BE—T75H),

R—3013, 7 v &=L ERBREEREL L X ICfERL 28X (Plastic chart) TH2, L
72h o THH 7 Z 7 (Casagrande) O FHIC L 5 &, ZO/KHELTEZ “REEDEKEERL"
SRS T 5

o MILEZ1.5~1.8X K&, ZREMELE~66%LRELH-TEN, LEOLEENIE
CEWIERWRE->Twd, L72h- THIBERIIM~44% & /N2 <, HEmEE L GREMT

LI XL b)) RERMEERLTWS, BHILEI2.63~2. 7008 ICH D, BEDHKE,
WHENDEIRD THLER, AEOLEBIRNEZRL TWa,

31, KEIBEOERSFN =oM%, BAEESLUCZAEEICRRLEZLNTH S,

T/, HIERE X KOG E, FERUTH BRI TERI OO THEL EREE
—3202R T, ZAUT L B XKL IR IZ 3 EELEEI S D, SRR IR LB
BT 2Em»H 22 EPHLETHE, & (22T, SREPEERRIS~18%LL
Tz L2 BEICHETH D,

ZOTREEEMN S A I L2 TH Y, EEL~25em 2 BWTHEITERE N THS
ZEERLTWS

CTHEOYEHIMEORT, RLETRERICRIZITEEENOKE VEREICOVWTOHREE
HRAR—13B L UER—14IITT, B—13ICRTHEZ dry auger hole method (BEE— 8 &)
$ & 1F auger hole method 12 & - TIREMINCE S N BEEREHEEEDL Twb, 2z
L5 LEKBEIIEIES L UHBIZE W TIZ0 P ~10"cmsec DA —F—TH D, TELIC
BW T304 ~10"%cm, “sec DA —F— L L5 T b,

F—1413, Tube i (BE—9 M) (2L 019794 Yala BifEIZ B 1T 2B KFEE OB ESH &
KL LnTHDL, 22 THLNER, FERIICEL N ERFRICENTREREL TR
LTwa, 21z, Tube DFXEEAAHENY, BEIZE o722 0I0L B EEFEZ N, L2LY
i, ZoERD L ERBEPOEKEEOEESEE (R E2 2138 A TEKERICES AL
LX) BRI ) ZENTE S,
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Table 11 Distribution of particle-size classes of surface soils of aquatic rice lands in
tropical Asia (from Kawaguchi and Kyuma, 1974)
Frequency (%) of particle-size class*

7, -

< Coarse Fine Fine Fine \.ery

Sandy . .. fine

loamy loamy Silty clayey ]

clayey
Bangladesh 0 6 46 19 21 8
India 0 4 39 2 32 23
Indonesia 0 2 26 2 38 32
Malaysia 3 3 23 0 56 15
Philippines 0 4 31 2 35 28
Sri Lanka 7 27 40 0 23 3
Thailand 4 21 28 1 12 33

*No samples with a coarse, silty particle-size were found

1. Sandy.

2. Loamy.

3. Silty.

4. Clayey.

The texture of the fine-earth fraction is sand or loamy sand but not loamy very
fine sand or very fine sand.

The texture of the fine-earth fraction is loamy very fine sand, very fine sand
(dominant fraction between 0.05 and 1mm), or finer, with less than 35% clay.
Coarse loamy is defined as having less than 18%; clay, while fine loamy has
18—35% clay.

This material has less than 35% clay, less than 15% fine or coarse sand, or both.
Coarse silty material has less than 18% clay and fine silty has 18—35% clay but
no coarse silty soils are known to be grown to rice.

The fine earth fraction contains more than 35% clay.

This particle size class is subdivided into fine clayey (35—60% clay) and very fine
clayey (60% clay or more).
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Fig. 30 Result of consistency test



Table 12 Physical characteristics of soil in the detailed study lot during non-

irrigation period. (Rajangana scheme)

Apparent] Real Three phases of soil '
specific i ; _ SPRE
Depth pect spec1.ﬁc Mms?ure : — : Porosity Reall Soil
grav1t.y gravity ratio Solid Liquid Air capacity | hardness
of soil | of soil phase phase phase
cm % % % % % % mm
(kg/cm?)
30.8
° (45.8)
10 | 1.49 | 2.63 6.3 | 56.6 9.4 | 340 | 43.4 | e6.0 | kT
. . . . . . . . (155.3)
20 1.67 2.67 7.5 62.6 12.5 24.9 37.4 75.1 36.2
. . . . . : : ’ (315.3)
30 1.72 2.63 9.0 65.5 15.5 19.0 34.5 31.0 36.1
. . . . . . . . (298.5)
25.5
60 1.76 2.70 14.6 65.4 25.6 9.0 34.6 91.0
(15.3)
18.5
100 1.70 2.69 18.5 63.1 30.3 6.6 37.9 93.4 (5.0)

Note: 1) Soil hardness was measured by using ‘Yamanaka-type Soil Hardness Tester’.
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0 20 40
£ 20t -
- L
8ol . sonia.
. Phase
60 . . > .
80
100}

AA
VAAAVA :
AVAVAVAVVA
INONONININ/N
AVAVA:

80, 20
YAYAYA AVAY:
100/ ) 0
0 20 0 60 80 100
Solid (%)

Fig. 31 Three phases of soil in the detailed study lot ( Rajangana Scheme)
sampling : 27" Apr. 1978



Soil _hardness (kg /cm?) Moisture Ratio (%) _
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Fig. 32 Soil hardness and moisture ratio of paddy soil in the detailed study
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Table 13 Results of permeability analysis in the detailed study lot (Rajangana scheme)

Coefficient of

Location I{iry;)r water permeability Adopted method Date
(cm/sec)
1— 32 3.650x107* Dry auger hole 27th Apr. 1978, during

Plot D/S 12— 53 4.231x10* —do— non-irrigation period

37— 95 1.264 <1073 —do—

10— 35 7.677X107° —do—

20— 55 3.434x10°* = do—

65102 7.153x107* —do— 12—13th Sep. 1978, during
Plot U/S 89— 92 4.920x10¢ Auger hole non-irrigation period

92— 97 1.463X107° do—

97102 2.640x10°° —do—

102107 2.857X1073 ~do-

107—112 4.145x1073 —do—
Plot L3 10— 33 7.380x10°° Dry auger hole 20th Sep. 1978, during

30— 63 1.259x10°* —do— non-irrigation period
Next right 10— 30 6.370 X107 ~do— 21st Sep. 1978, during
plot of 30— 71 1.634x10°* —do- non-irrigation period

Plot D/S




Table 14 Variation of permeability of soil in selected plots during the 1979 Yala

season. (By Tube method) (Rajangana scheme)
Locati Layer Coefficient of water permeability (cm/sec)
ocation (cm) 9th May 1979 15th Jun. 1979 12th Jul. 1979  31st jui 1979
- 2035 6.3x1071 7.1x107¢ 3.0x1074 1.0x107%"
Plot U/S
3055 5.9x10* 4.3x10°1 2.9x10°¢ 5.0x10°*
0-—35 2.8X107% 3.8x107° 1.9x1073 3.8X1073
Plot D/S ’
10—55 2.4x107* 5.2x107* 3.0x107* 5.5x10°*

Notes: 1) The sudden increase of permeability is caused by two newly opened crab-holes.
2) The puddling was done on 16—17th Jun. 1979.
3) U/S & D/S: see Fig. 12
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Fig. 33 Percentage of water consumption derived from each factor out of
total supplied water to the detailed study lot (1979 Yala)



Table 15 Water balance in the detailed study lot in 1979 Yala season

Period Duration D1 ’ D2 ’ D=D1-D2

(days) mm (AcFt/Ac) mm (AcFt/Ac) mm (AcFt/Ac)
24th May 79

(265,00P1§Z; (232%3'\4) 4.25 212.0(0.696)  9.7(0.032)  202.3(0.664)
fgog/[:g@ - flzj.ggPM) 5.0 301.6(0.990) 93.9(0.308)  207.7(0.682)
ZIO.OOAI"\Z) iz.{)‘SEM) 5.0 341.5(1.120) 74.4(0.244)  267.1(0.876)
?o.ooAl\Z (113?{;01;1\/1) 5.0 343.2(1.126) 64.6(0.212)  278.6(0.914)
(lé.oom@) %182_{)‘8‘;1\4) 5.0 78.0(0.256) 68.3(0.224) 9.7(0.032)
(13.00AM) 352.?)31111\4) 1.0 -0 =) — =) - =)
%300AM) ?122%‘0*21\4) 2.25 58.0(0.190) 5.1(0.017) 52.9(0.173)
(2122‘00AM) ;2162:(])821\/[) 4.0 145.0(0.476) 39.1(0.128)  105.9(0.348)
(2162{)321\;) 31;‘5}]'AM) 5.0 174.1(0.571) 28.7(0.094)  145.4(0.477)
(112'00AM) (1132'{)31[;1\1) 12.5 470.0(1.542) 47.3(0.155)  422.7(1.387)
(151.00/“\"4‘) ;27‘2.0%%\4) 8.3 380.0(1.247)  66.1(0.217)  313.9(1.030)
?72.0%‘;_\1'1\4)* 5’6‘?0“51'\4) 12.5 456.9(1.499) 68.9(0.226) 388.0(1.273)
(36.00PM) (12013‘:;[) 9.5 297.0(0.974)  33.0(0.108)  264.0(0.866)
(173.00A1\Z) ?;.oéghg&) 8.3 318.4(1.045) 50.7(0.166)  267.7(0.879)
(221.01(?}‘31%4)* ?125.(6)(1))?1\1) 14.4 511.1(1.677)  142.4(0.467)  368.7(1.210)
Total 102.0 4086 .8(13.409) 792.2(2.599)  3294.6(10.809)

Where D1 =irrigation water (inflow)

D2 =surface drainage (outflow)

D =water consumption
E =evapotranspiration®

P =precipitation

G1 =inflow of groundwater into the lot
G2 =outflow of groundwater
AS =change of water storage in a lot



E p (G2—G1) Avera%gnf’/eé;:ovlation 1S Sds
mm (AcFt/Ac) mm (AcFt/Ac) mm(AcFt/Ac) (Ath/Ac,’ydav) mm (AcFt/Ac) mm (AcFt/Ac)

~30.1(—0.099)

18.4(0.060) S () 147.1(0.483) 36.8 (0.121)  6.7(0.022)
22.0(0.072) —( — ) 173.1(0.568) 12.6 (0.041) 19.3(0.063)
20.8(0.068) — ( — ) 173.1(0.568); 34.6(0.114)  73.2 (0.240) 92.5(0.303)
19.4(0.064)  2.6(0.009)  173.1(0.568) 88.7 (0.291) 181.2(0.595)
21.0(0.069)  3.3(0.011)  173.2(0.568) ~181.2(—0.595)  0.0(0.0)

3.2(0.010) - - = (=)

10.4(0.034) ( — ) 42.5(0.139)  18.9(0.062) 0.0(0.0) 0.0(0.0)
19.2(0.063) —( — ) 86.7(0.284)  21.7(0.071) 0.0(0.0) 0.0(0.0)
30.1(0.099) ~ () 115.3(0.378)  23.1(0.076) 0.0(0.0) 0.0(0.0)
87.0(0.285) ~ (= ) 335.7(1.101)  26.9(0.088) 0.0(0.0) 0.0(0.0)
42.3(0.139)  0.3(0.000)  271.9(0.892)  32.8(0.108) 0.0(0.0) 0.0(0.0)
69.1(0.227)  8.7(0.029)  327.6(1.075)  26.3(0.086) 0.0(0.0) 0.0(0.0)
71.1 (0.233) 5.2(0.017)  198.1(0.650)  20.8(0.068) 0.0(0.0) 0.0(0.0)
56.9(0.187) () 210.8(0.692)  25.4(0.083) 0.0(0.0) 0.0(0.0)
102.7(0.337)  68.0(0.223)  334.0(1.096)  23.2(0.076) 0.0(0.0) 0.0(0.0)
593.6(1.948)  88.1(0.289) 2762.2(9.062) ﬁ;ﬁiﬁf%89> 30.1(0.099)

* During land preparation period, E was adopted from the following formula
E = 08Ep

where Ep = Pan evaporation
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Fig. 34 Mechanism of water consumption during irrigation period (102
days) in the detailed study lot (1979 Yala season)
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Table 16 Water balance in the detailed study lot in 1979/80 Maha season

Period Duration D1 D2 D=D1-D2
(days) mm (AcFt/Ac) mm (AcFt/Ac) mm (AcFt/Ac)
G0AM)  (1200PM) 4.6 220.2(0.722)  55.4(0.182)  164.8(0.541)
ODAMD L2008k 5.0 245.1(0.804)  108.3(0.355)  136.8(0.449)
OPOAM) (o D0BH) 5.0 268.1(0.880)  156.6(0.514)  111.5(0.366)
ChAND oo 00mh 5.0 250.6(0.822)  146.7(0.481)  103.9(0.341)
T A 5.0 268.7(0.882)  131.1(0.430)  137.6(0.451)
6.00AM) lel?(fgpM) 5.0 228.5(0.750) 92.0(0.302)  136.5(0.448)
COAND 2besi 5.0 281.8(0.925)  91.7(0.301)  190.1(0.624)
TOAM)  (roOnsi) 5.0 209.7(0.688)  36.7(0.120)  173.0(0.568)
Q00AMD  czoCEM 4.0 16.8(0.05)  47.5(0.156)  —30.7(—0.101)
GOOPYD  (1200PA) 2.3 47.9(0.157) 7.8(0.026)  40.1(0.132)
G.00AM) (430580 L7 Excepted
PiD  emee) 1.3 96.7(0.317)  46.5(0.153)  50.2(0.165)
o Adane 6.0 189.3(0.621)  35.6(0.117)  153.7(0.504)
C00AMD) (oleBwy 5.0 242.0(0.794)  115.1(0.378)  126.9(0.416)
COAND . TEepM) 5.0 169.2(0.555)  89.7(0.204)  79.5(0.261)
O0AD  detg 5.0 293.2(0.962)  113.8(0.373)  179.4(0.589)
G00AMD (atemm 5.0 123.4(0.405)  39.6(0.130)  83.8(0.275)
Soary e 5.0 286.3(0.939)  130.9(0.429)  155.4(0.510)
o™ (13 oM 5.0 141.000.463)  71.8(0.236)  69.2(0.227)
C00AM) (ZerEM) 5.0 261.3(0.857)  87.3(0.286)  174.0(0.571)
Oh0AN)  (t2oebn 5.0 269.0(0.883)  93.2(0.306)  175.8(0.577)
Co0AM)  (ebeEM) 5.0 275.8(0.905)  154.2(0.506)  121.6(0.399)
Soarn  Hooetm 5.0 243.000.797)  86.8(0.285)  156.2(0.512)
CH0AM)  cizoeBM) 5.0 246.6(0.809)  69.2(0.227)  177.4(0.582)
((1).01\0/1?1\.4) "(?%%%M) 5.0 188.0(0.617) 82.1(0.269)  105.9(0.347)
CO0AND  (o.o0B 5.0 97.3(0.319)  29.0(0.095)  68.3(0.224)
G00AMD  (I2ommi 4.0 93.0(0.305)  21.3(0.070)  71.7(0.235)
Total 125.3 5252.5(17.233)  2139.9(7.021)  3112.6(10.212)




E P Gz Gy Average Percolation ;g s48
mm (AcFt/Ac) mm (AcFt/Ac) mm (AcFt/Ac) (AcFt/Ac iia\') mm (AcFt/Ac) mm (AcFt/Ac)

8.6(0.028) 99.7(0.327)  150.3(0.493) 105.6 (0.346) 105.6(0.346)
8.6(0.028) 48.1(0.158)  161.7(0.531) 14.6 (0.048) 120.2(0.394)
12.1(0.040) 76.000.249)  161.7(0.531) 13.7 (0.045) 133.9(0.439)
12.1(0.040) 80.8(0.265)  161.7(0.530) 10.9 (0.036) 144.8(0.475)

10.7(0.035) 41.4(0.136) 161.7(0.530) 32.3(0.106) 6.6 (0.022) 151.4(0.497)

10.8(0.035) 19.5(0.064) 161.7(0.531) —16.5(—0.054) 134.9(0.443)
12.0(0.039) 19.5(0.064) 161.7(0.530) 35.9 (0.118) 170.8(0.560)
13.6(0.045) 1.0(0.003)  161.7(0.531) — 1.3(—0.004) 169.5(0.556)
11.9(0.039) 2.4(0.008) 129.3(0.424) —169.5(—0.556) 0.0 (0)
9.4(0.031) 0.2(0.001) 30.9(0.101) 13.4(0.044) 0.0 (0) 0.0 (0)
Excepted

12.2(0.040) 27.3(0.090) 65.3(0.214) 15.2(0.050) 0.0 (0) 0.0 (0)
29.7(0.097) 0.2(0.001) 105.0(0.344) 19.2 (0.063)  19.2(0.063)
26.7(0.088) 0.2(0.001) 87.5(0.287) 17.5(0.057) 12.9 (0.042)  32.1(0.105)
21.9(0.072) - ) 87.5(0.287) —29.9(—0.098) 2.2(0.007)
21.0(0.069) (=) 93.9(0.308) 64.5 (0.212) 66.7(0.219)
23.1(0.076) — (=) 93.9(0.308) —33.2(—0.109)  33.5(0.110)
28.0(0.092) —( =) 93.9(0.308) 33.5 (0.110)  67.0(0.220)
35.8(0.117) —( =) 93.9(0.308) —60.5(—0.198) 6.5(0.021)
41.0(0.135) —( =) 93.9(0.308) 18.8(0.062)  39.1 (0.128)  45.6(0.150)
40.6(0.133) — (=) 94.0(0.308) 41.2 (0.135)  86.8(0.285)
38.0(0.125) — (- ) 94.0(0.308) —10.4(—0.034)  76.4(0.251)
41.0(0.135) = (=) 94.0(0.309) 21.2 (0.070)  97.6(0.320)
39.0(0.128) — (=) 94.0(0.309) 44.4 (0.146) 142.0(0.466)
45.5(0.149) —( =) 94.0(0.308) —33.6(—0.110) 108.4(0.356)
42.0(0.138) —( — ) 93.9(0.308) —67.6(—0.222)  40.8(0.134)
38.7(0.127) 1.3(0.004) 75.1(0.246) —40.8(-0.134) 0.0( 0)

634.0(2.080)  417.6(1.370) 2896.2(9.502) 23.1(0.076)
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Fig. 37 Mechanism of water consumption during irrigation period
(125 days) in the detailed study lot (1979780 Maha
season)
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Fig. 38 Variation of (G,-G;) in the detailed study lot during 1979780 Maha
season
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Fig. 40 N-type water requirement measuring apparatus
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Fig. 41 Measuring method of water requirement in depth by using
N-type apparatus
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Table 17 Water requirement in depth measured by N-type apparatus

Plot No. ngfri;eél:gig Evaporation  Transpiration trarkllg;lr);‘;ion Percolation
(1) (2) (3) (4)=(2)-+(3) (5)=(1)—(4)
mm/day mm/day mm/day mm/day mm/day

L1 21.8 15.3
21.0 14.5
L2 (26.5) (18.0)
L3 32.0 4.0 2.5 6.5 25.5
(32.0) (3.0) (5.5) (8.5) (23.5)
L—4 20.2 13.7
L—5 25.0 18.5
Average 24.0 4.0 2.5 6.5 17.5

Notes: 1) Observed period: 31st July—1st August 1979 (45 days after broadcasting)
2) Figures in parenthesis: observed value on 8th Aug.—9th Aug. 1979
(53 days after sowing)
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Fig. 42 Quick percolation measuring apparatus
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Table 18 Percolation in selected plots measured by quick percolation measuring apparatus

1978/79 Maha season
(19th, 25th Jan. 1979Y)

1979 Yala season
(18—19th Jul. 1979%

i
l
3
i

Plot No.
measured values mean measured values mean
L1 14.3 25.3 32.7 14.7 23.5 94.0 33.5 57.0 41.0 45.6
38.7 25.3 14.3 22.7 n=8,s=8.4 | 37.0 29.5 22.0 50.4 n=8,s=2I.1
Lo 14.3 43.0 37.0 9.3 25.9 45.0 17.0 26.0 32.0 28.9
n=4,5=14.41 95 0 38.0 22.0 25.0 n—8,5=8.5
20.2 10.0 17.2 66.0 26.2
40.0 34.0 24.0 53.0 31.5
L—3 52.0 21.1 15.0 12.2 n=9,5s=16.1
1 24.0 32.0 25.0 20.0 n=8,s=10.2
22.0 |
L4 20.0 48.0 20.0 33.0 27.9
17.0 29.0 26.0 30.0 n=8,s=9.2
L—s 26.0 42.0 17.0 30.0 29.3
22.0 25.0 36.0 36.5 n=8,5s=7.8
| 25.1 32.6
Average |
n=21,s =145 n=40,s =140
where n=number of observation

s=standard deviation
1) one and half month after puddling
2) one month after puddling
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Fig. 43 Surface-level distribution of percolation in selected plots
in 1979 yala season (1 : 200)
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Fig. 45 Distribution of water pressure in subsoil at the beginning and the middle
of land preparation period in the 1979780 Maha season
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Fig. 46 Distribution of water pressure in subsoil at the beginning and the middle
of the plant growing period in the 1979,780 Maha season
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Fig. 47 (a) Distribution of water pressure at 20 cm and 40 cm
in depth
: Plot-U,7S on 28" Nov. 1979 (before puddling)

Fig. 47 (b) Distribution of water pressure at 20 cm and 40 cm
in depth
: Plot-U,7S on 6™ Jan. 1980 (after puddling)
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Fig. 47 (c) Distribution of water pressure at 20 cm and 40 cm
in depth
- Plot-D,/S on 11%™ Nov. 1979 (before puddling)
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Fig. 47 (d) Distribution of water pressure at 20 cm and 40 cm
in depth
: Plot-D S on 13™ Jan. 1980 (after puddling)
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Table 19 Difference in weather conditions between two non-irrigation periods in 1979
(Rajangana scheme)

Duratio Total Number of
Period - i rainfall drought days
(days)
(mm) (days)
Non-irrigation period
(before Yala) 65 108.1 52
Non-irrigation period 50 3433 95

(before Maha)

(b) —f%iz Yala #§i213 Maha i le~FKD o5 Tld vz, HEERZ 1T B0 %
Vo L72dso T, HEDEHL, REICARZAELST WV,
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2k, pEREELNALD, SEENL) LEnes, BRERSREIRBICOZ > THERT 5,
Fors, EroBEEERL 2B, BEOKNERD L ETHENLEEERZTZ
Ll b,

7)) MTEBERHEFECLI-TLELXLZEMEZTT, Tabb, EFERZICETIIEERC
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BRETEIR > EEEORBMHINR L ERE L2 2124, ZOHIZE W THBIERED
FrEMTHLEEZ LD,

8) Maha #] & Yala #ic 5172 KMt & % ik L 2354, EEI6912 Maha #i4°% v, 212
Maha #1213, K EE 2 2 OBFTURDATHIL, BEE L A HHEI N TwEnwZ & %
MEIZWE-> T 5,

4., EMRES

EERERIER(T 2 OMHE b, BEET 2 TRAPKE TR2 & UEAAPTREZKETH L7720, H
KOFMHMAZE L2 ETRVBEL ST HEN S, Lo Lah™s, BEERREITHENTL #
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Thbb, EMREI TRAKBIZEKEOTNLELENE L2261, REKOPKESHEL
T3, —F, EREKBEICIZEKEDRLZ L2510, HKEY? S OBUKENENZ &7 (F
b, L7zhi- THBREIL, BNRLKEOKERLZZ T ETERLEREVEZF-T0D
Enwz b,

BEXIC BT MR ERIIRRNICL - TROL 2L TE D,

L=BEX(z5 T 2eEHEER (mmday)
Te=wERIZB1F 2 £EEKE (mmday)
Wr=8X 2517 % EKE (mmday)

BEXIZH T2 & EKE (Tc) 13, —EHHMNOBREDRLELZAET 22 L0k - Tko

ZEWTE, HOKE (Wr) (& N RRUKRBIERRIC L) FHA TR TH 5,

ITHRD =X 2B ENTLEBKE, BLUEKELH AT, SRBEXIZEITAK
ROBEBZERLAEL T2 LR-20DE 124D, R-2005WEH%0 L)1, BAERZE
B (0 m/ day) I3EEXDLEIZ & » TRESEBT 2, EEMEEE ( (. /m day) s BT
kg (mm,day) DHIZ1.6~T7.6MDEFH TEAD, FHTIIL0TH b, LA - T, EEREE
ERERML D LENHLHEIL, BTRERE (mmday) 24452510k -T, KX 1F
e BATEERRSE R (L 'mday) »KE B,

EFEAT60m? ¢ 5 VW oo/h S L BEX TIEEERNZE & (mm/day) 25E0KE %2 EE D, 4k kB8

Table 20 Rough estimation of dyke-leakage in selected plots

Total water?) Water?® Unit dyke-#
) . . Dyke-leakage
Plot? consumption requirement (L) leakage
No. on plot (Tc) in depth (Wr) (d)
(mm/day) (mm/day) (mm/day) (¢/m/day)
L1 40.0 21.8 18.2 28.6
L—-2 49.0 21.0 28.0 50.7
L-3 114.0 32.0 82.0 134.7
L—4 67.5 20.2 47.3 103.8
L—-5 41.0 25.0 16.0 29.4
Average 62.0 23.5 38.5 70.8
Notes: See Fig. 12

Observed on 31st July—1st August 1979 by using N-type apparatus (See Table 17)
Unit dyke-leakage means the daily quantity of dyke-leakage per meter of peri-
meter of a plot (¢//m/day=mm.m?/m/day)

1)
2) Observed on 13th—14th July 1978
3)
4)
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Fig. 48 Mechanism of water consumption during land preparation
period (50 days)

(1978,779 Maha season)
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Fig. 49 Mechanism of water consumption during land preparation
period (24 days)
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Fig. 50 Mechanism of water consumption during land preparation
period (44 days) (1979,780 Maha season)
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Fig. 51 Relationship between surface runoff and rainfall
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Table 21 Estimation of R, Wu, F, and i in the detailed study lot (Rajangana scheme)

Season
Item
'78/79 Maha ‘79 Yala ’79/80 Maha
R (mm) 0.2 93.4 204.6
Wu (mm) 289.8 156.8 23.4
F  (mm/day) 38.8 34.7 31.4
i (days) 3.8 3.3 0.4
Where Wu =Unit water requirement for preparation of paddy field (mm)
F = Average percolation during land preparation period (mm/day)
i =Number of days required for the supply of 'unit water requirement for

_ preparation of paddy field' (days)
R =Weighted rainfall for 30 days before the beginning of intake (mm)

3004
W,=-1 3R +285.9
200
= o A
\E/ ~ 40.0 5
2100} A --0.036R 1350 E’
L A~ +38.55 -
~ 300
0 100~ 200> 366
1.0l / R (mm)
~ /
2120¢ d
3 & R 2 R ). 389
EY . i=-079(355) ~O.05(T66)+3.

&or”

Where W= unit water requirement for preparation
of paddy field (mm)

F =average percolation during land preparation
period (mm/day)

i = number of days required for the supply of
runit water requirement for preparation
of paddy field' (days)

R = weighted rainfall for 30 days before the
beginning of intake (mm)

Fig. 52 Reiationship among W,, R, i and F
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balance study
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Fig. 54 Water movement model in paddy field area
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Table 22 Short-term water balance in paddy fields extending over a small area (9.7ha)
(Rajangana Scheme)

D1 Dr ET (G2—G1) F Gs D2 G

S

Date mm/day mm/day mm/day mm/day mm/day mm/day mm/day %
3rd Jan. 1980 21.5 14.5 4.0 3.0 16.5 13.5 1.0 81.8
6th Feb. 1980 22.6 15.5 6.4 0.7 18.2 17.5 —2.0Y 96.2
20th Feb. 1980 38.4 30.7 7.7 0.0 18.8 18.8 11.9 100.0

Note : 1) It is strange that a negative value is obtained. Probably, it was derived from
the calculation based on assumption that As was zero
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Fig. 55 Outline of the irrigation system in the surveyed area
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Fig. 56 Water movement model in the surveyed area
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Fig. 57 An example of the decrease of conveyance loss in the

falling process of water level (Dewa huwa Scheme)

e Cutting TN
20r N ® Banking & Cutting
{ 3 Na-=a
i

I .
o I R- Rajangana scheme
£ 15—3}911,&).","? LB Main(2) R;- Ridibendi Ela anicut
sl (e, D - Dewa huwa sheme
8 ‘\ \
o ‘¢
< R-D2(Tr2 ,LB)
ol 10F
3

5F R—Br3 ) @\R-RB Main
e L ity T
(i )
R-Br2 =
D RB Main
W o\ R- L3 Main(1)
o LR e < ’y . A
10 20 30 40 50

Discharge (3 /sec)

Fig. 58 Relationship between discharge and conveyance loss in
irrigation channel in dry zone

(1) Reddish Brown Earths EDE KB THOZ DR HEHL.00m,sec FEELL FDBHE
KEEIRHKI30.5~4.7%, km D& THH L T bE5, KE4% kmUTIcBE3-TH
0, F#12.95%, km Th 5,

—f%iZ North Central Province 8 £ UF 2 ? E @ /K H AT I3 B-5912 773 & 9 12 Reddish
Brown Earths & UF Yellowish Brown Earths »—3#, % L T Low-humic Grey Soils ®
EIZIED > T2, BHUKEBIZZOKEMFEOR DL GEVESRIGVICEL Z EHXUETH,



4%, Reddish Brown Earths BICERI NS 2 E27% 0,

L72%*> T, Z Province 8L U ZDEEIZH T3, K% & L 72.95%, km Wik
TRIAGNETHLEEZ N5, HL, TN —EDBEERITHZ LR 2B ERL T
Wo7ed, ZOBERFEERADREREEL LTI N ELAUTHE &2 b,

2= T 7 FTHEHKENOE (R-2428) TAHLNE L2, KB HEIEME L E2
g, KEBHERIZLZ ), 1.0% km BTk & %5,

(2) BEAKEIZE O TIUEKEEIZ KB R RE (B 2 A H 5, (R-245 L (FF-58
ZR) ZOL ) ICBEKBIZBENT, KBIBEIKE L L AERYH B DI, BEEIZE
TIE—MICH T KRN e DBV DB AR EC B 2 L &, 2 TEREKBOKT. (L <

CHEED) 2RI 3N TR I EICREAL Twa EE2 513, Lzh->T, Btk
BOWMLIZH72->TE, LCHBADSEZECTSBETLLEND D,

Paddy fields L

Reddish !
brown
earths

| Reddish
I Yellowish psrown
lbrown Low humi ow humic! brown ! earthe
learths gley soils gley soils l earths |

| l | \

| ! !

Nellowishi

Fig. 59 Soil cross section of typical paddy field area in the dry zone

HRES 1m sec LTFO/IKBEIZEWTL, KBEEIKRES L 2EEPH 5, — IS
HEH 1 m, sec LLENERE 75 2D KBIZE W T HRFEEI LB ARIZT OIS,
INE KRB BT R EESERCER LS S, JOMREEORH I, K
HELKECTLIERICL > TWEEEZ LN 5,

L72his T, BEKBICBWTIEBTERO+ 4 28ED, BLOIKEBICENTE, &

Y7 b RSP ERE NS 2 5B THERLEBENKEEE T RIAGZ LN TED LER

Ha

(3)

5115,
(4) EEMEIIRRNEFHACTEETLI LN TES,
S . t 107 T 28
I ( 1 =400 *100(%) 8)

Z iz le=EBME (%)
a= KiBEE (%, km £7213%,/ <4 V)
L=kBiEE (km F7213<1 )



L7292t T, sEKESHAKE:DBERIIRRIZE->TERbEINDS,
QG:QN (1Aa) :IE'QN ...................................................... (29)
22T, Qe=HAKE
Qn=HiHKE
(5) 7= AT HRXEREBRFEKEOFERER, L, E—KEICBIT 5 KEELFEIZREIC
SLTHL2ICRET2EmNH 2 Z Lofdbitsd, ZOBRRIIKEOKEREICERE L
TH 0, ERHICHHEITTERETH S,
Bz 13, R-600 k& ) LkEAE 1 I 05D BFKBIZOWTEZ TA DL, ZOKBOHEQ
i3 Manning 2R %2 FHWT, QRN L) ITELT I LN TE 5,

-
A

| |
- Wb 1

Fig. 60 Standard cross section of trapezoidal channel

0= V2 QWeh+ h?)5® _ (2Woh+ h?)%3
258 (We+ 5 )23 Qo Wo+ /5 0)23

ZZiZ, QIR
h ok
W, | KEBER
[ KBRS
n ;. HERE
) " ;12
@ EORE (= 5t )

BOXZKEhICOWTHSTEE, ODRDEHI2n 5,

2)2/3
_%:al E%/:_h\/_%};lgsm {25W62+(6+2‘/’5')th+ I} sevrrrrre (31)

222, a  IEDOEH <:—‘[3—§-a0>
5122 WE, RDLHITKDLEND,

a*Q _ . {AWs' +14Woh+ (1416 /5 Woh® + (30410 V5 )Woh® +201%} )
an? — (Wo+V'5 )32 (W i+ h?)1°

\ZZKQZLWONE&<:l%éWm>



B, ORIZBCT, @, @ Wb, hZTRTETH 225, S5 LS HIZENEE
b,

FTabb, KEhPBETIZE:, AEQ LML, 2LITKEhDHEMZHNT, HEQ
DEMEI R LB Z L E2RLTWS

—F, —RICLCHCLNTWAEKBRED 2BERERNE L L2, KEhoBEoNT
HERERZDEMOMEZ S L TA B Z LI2T 5,
BIRIET 4 ) ABIER CRIES 17z L 0T, Moritz & L THE HS LT3,

Z iz, Sii#EiEn 2 (cusec/ mile)
(cusec)
VR (ftsec)
C.HBIA T s» TREBIEDHE

813, Q/V:A:—’?Mbi@ FRATHZLILD, BRDLES FERENL,

S=02-C- \/721’1 b;lffh ......................................................................... (34)

BOREKBEhIZON T TS L, BRDEII2% 5,
ds _ J2C . (Wo+h)

[t B L R R (35)
dh 10 Vow,h+n?
S50 2 M, RN LD ICkKD LN D,
azs [ J2C .- e (36)
dh? 10 QW+ h?)3?
dsS Aty . . d?S

“dn EHICIETH B, o7 BHICARE LS, $4bb, BiE0 RIIKEDHEM (2

fEWEERT 2%, KEDINCHT 2B E0 ZOBIMRIZEA TS & 2WiE->Tw5b,
Lzt T, @R ECORD LI HICARE LD, 7V x v T HIK GEBEKETHS
N EA RS T E 2 H-6LI3KEOEMIZH T 2 RBNES, B L UKERSE
o 2 NESOBFREERILL 728D TH B,
B, 22Tk Moritz R % B THRE L 724, o8RRIz > » T L FEBOER»HS
b,

V. /KB ORERBE L EEKERIZO>VWT

FoA4 = 2BnWTii, ZORLNLCKEBELZEICMHE ) Z X2k D, &< o 5 RRfERERC
bRV 72, & CIZR—KRIZEZE OB 2 B L 2KABRE I 20N H 5, 208

_82__._



[S
£L
Lo

i _‘w_‘d_h,?‘O—— Q
< t
iy |

R :

"

j— l¥-———~AQ ~———~«—i

Fig. 61 Relationship among h (water depth), Q (discharge) and
S (seepage losses) in a typical trapezoidal channel

%E%Ltmﬂmyzf@@ﬁ—ﬂ%ﬁ?mﬁ@thté@m@ﬁﬁﬂ%%ﬂ%tsz0,m
Rk LToORAKBIIZIZERBEZ TSR ), BOTHAMLEHNAKEIETH L w2 5,
Lo L& b B2 O ) KE#XIcB W T3, BT LM LKA ZENTw i
FUHv, L ITER - THRKBL L DGKBIZKEL ATV XA, KEBREKRELHMEL L
5 TWwd, RETEFZOMICEHERL T, BBFOHMKIZBIT 6%K¥%K0mfﬁﬁt,%@@@
REETL L, ZoaKERBELLZLTRERICOWTEZE 2N 72,

1. BEHRRICET 5 HKERE

FoAY = 2B I8 THKED> L DG KERLZIBIET 57290, T X757 —7 district (2
fir &3 5 CEH scheme TH 5, = ~#F %5 7 (Mahakanadarawa), +vF+ F7, 7—
YD 3K E ZDOFENFHKIZEA T,

wNHF T THIRIC B W T, 1974 Maha #i1EB & (F19774F Maha $i1EZ N 2L AR
B, BEBEALKICL D, £8MIchR » TEFRT.Z EDBRIUKB RO 5 LT 599, o F
» F7HKICBWTY Mz%ﬁ:%& &0, 1976 /774 Maha BifED & HARIC b 72 5 &9 KL &
m%ﬁmgﬁﬁm%nfwéﬁ,%%iww/mﬁMmmﬁﬁmm%ﬁﬁm%t,ﬁ@tbto
CTEHEDKIEDEUKERRIEL 72, £127—2 » > 7Kz B v, 19797804 Maha #f
ED KELERICEROD» DG KL EEAT, TORKELZHE Dbz THELZ, ) 7>
HIZBTB5KTOREN LS4 7127 — 9Kk TTH), 7v— BBk » TKEZHEESL
THKTEZHRDLDONEILAETHE, Zih IAEMR THAZINTWEHKTHSA 7L

— KL TH 2, ZOFRKLOEEIZR-62127RT L ) LfEETH 5, BRIKIIARE TREED

%0, F—FrORBIIATICIN 3~ 6BBORBE L A TELVWLONNI L AL T, EFHAICH
PADHREL 2 7)) 2— 2> FARD L DIZEEFI S KEVREVWEAZITICELNTWS (BE
S17BR), INLSKRTOEBIEMBICL > ThE3N, Y= MRBRVEBFCHEMATE W



Y
A
peoy

—~ v v hd v X

;i%_-——_ILQJEQQ _______ L
i —[H - _ | D<hannd
b

[PUUBYD Ulew

N Road il 1 S
Main | |

Channel / O— H I
/ - 5 ! D-Channel

r.c.pipe L _—T‘ VLo

Fig. 62 Gate-controlled diversion works

LIEh oo T s (BE-185H), £B0Y— | BB EEEEFEO I L),
P E BT L AKEIL L - TIPS,

X-63, 6413, HBEKH19744F Maha #itEiIc~e A+ 57 THIKIZE W TER L 72 EEEBHEK
B, 5L UERBEAKBLCOESKTOSKRTHD, B-65, 6612, HMKA1976,77Maha
BRI F o F 7R R SEOkE, 5 L O TRBEKE S TR L 72 45K To5kE
THY, E-67, 68lF, FEERI 2 A+ 77 THEX TR LT —X 2RO ERBREKE, BLU
FRBREAKIIC BT 5 KERTH B,

X-69~741%, F+ v Fx F7HEX D EATEEKEE & T EBEKEICEB T 51979,7804F Maha £
D &5 KTHAKR, 5L UFKRE2OPETR: OBREREL 7LD Ths, B-75~79
T v AR O SRR & A RS EKE = 5\ CERI L 72, 1979,/804 Maha #1
EDFKERETH ), SKHA L FKEOBIE, 5L FHKE L BIEERE OMELERL 72 b
DTHhb,

CNLOEA G, FREIET 55 KTH S\ 2 OBHEEREO S 7 Ak TIE SR L T
(EH S 72 ) BUKBR A S < % 5O S B = & pBib b, = OBIFE I IEIET 5 2 ic,
EAKTI BT 5 REER S ) SKR & &5 KT, OEBTUKD A 60l OEAKTKD
pbRE L IR, OHEEE, OKEH, OWFES: 0 BHMs L CERNLF~2, =
DERE BRI L ONER—25Thb, £, ( )FHTIECEEY: ) SKE L SET &
OHBFEREELL () S L 2 BTN S OIEL 2R L T\ 5, F—25 5L UH



181

—
S~ o
— 1

AC.FT/AC (mm)
3 3
=
oo
&

> P

(=

1
(upper stream)—————s(downstream)

Fig. 63 Amount of intake water observed at the head of each
distributary channel, 1974 Maha season
(Left Bank, Mahakanadarawa)

(7193)
236

NN
N

(5913)

- N
® 2
I~

liszes) 0D
28 ) 161

-
el

g 3&‘2)1 8771)
5 .
(36147
121 ]

N
h

£

(2438,
8.0

ACFT/AC (mm)
=

(3860 3%19 )| [ (2950
I'm (2377)
78

o
e L

0 LT ] T
12 3 4 5 6 7 % 9 10 11 12 13
(upper stream ) ————— = ( downstream )

Fig. 64 Amount of intake water observed at the head of each
distributary channel, 1974 Maha season
(Right Bank, Mahakanadarawa)



(4480)
a7

141 (3993)
13
3292
e
1

(269)

84 _ 111 L 8.1 Average
.9(24

(2(,5012) 7.9(2408)

6 (176)

5 (131)
4.3

41 11 ﬂ !
N 0 0
H-1 H2 H3 H4 H5 H-6 H-7 H-8

(upper stream) —————— (dawn stream)

Amount of irtake water in AC-Ft/AC(mm)

Fig. 65 Amount of intake water observed at the head of each
distributary channel, 1976777 Maha season
(High Level Main Channel, Nachchaduwa)

—~4

£

%10

<

2 o

(%]

<

c| 8 (2?:86) (271%4) (272.586)

O] (2012) *

£l )5 o | )

g . e | 1L | L] ] 985 Average

E| 5 48 * 5.3(1615)

= (1280) (1280) A(1341

S| 4 (097)ZSO B4

2 (][]

E B (I N S N S s s S s A A MO o s N O

L1 2 B3 L4 L5 L6 L7 18 L9 L10 1 192 113 114

(upper stream) »(down stream)

Fig. 66 Amount of intake water observed at the head of each
distributary channel, 1976,77 Maha season
(Low Level Main Channel, Nachchaduwa)



(4237)
38

144
13
é (31.62537)
E (34755
< 14
= m_L (3014 - -1-J-.-Average_
250l 99 10.6(3231)
£ (2682)
o 9 8.8
g
3| 8
ol 7
fos
< [TTTTITTT

5 -7 -8 -9 L-10
(upper stream)——(downstream)

Fig. 67 Amount of intake water observed at the head of each
distributary channel, 1976,777 Maha season
(Left Bank, Mahakanadarawa)

14 (4084)
134 (3962)
13 * (3840)  13.0
12.6 (?%5?8)

Tl 121 (3479) —
£ .4
g ) (2956)
Clio]_ | |osod®s | | 97 | | @) | | | Average _
< 3Z°T = 9.6(2926)
c| 91 T
‘r§ 8 (2134)
ol 7
8 6 (1797)
B 5' H
£
2
(o]
£ — - !
< I I

R1 R2 R3 R4 R-5 R6 R7 R8 R9 RN RI3

(upper stream) ——— > (downstream)

Fig. 68 Amount of intake water observed at the head of each
distributary channel, 1976,777 Maha season
(Right Bank, Mahakanadarawa)



1001192
90}
8ot
701
60t
s0} .
4o

7] < 0 A I DR W Average
21.8 211 211 27.6

20F 166
120
10} H
0

H1 H2 H3 H4 H5 H-6 H-7 H-8
(upper stream)—————~(downstream)

Amount of intake water (mm/day)
o
At
&

Fig.69 (a) Amount of intake water at the head of each distributary
channel, Dec. 20-21, 1979 (Maha)
(High Level Main Channel, Nachchaduwa)

1001 84
90}
| 8o}
S
E| 70l
£l 70
ko 601
[
=1 50F  H-4
] g
3| 40F  H-2
€
5| 301
2 H-7 oy
€| 20} H-6 socti™S
§ 10F 3
07020 30 40

Cultivated area (ha)

Fig. 69 (b) Relationship between amount of intake water and
cultivated area, Dec. 20-21, 1979 (Maha)
(High Level Main Channel, Nachchaduwa)



1501
140F
1301
120
1101
100

50

1%
I

401
301
20

Amount_of intake water (mm/day)

L

189 206 26.0

3.6

~

10.

0

H-1 H-2 H3 H-4

H5 H-6 H-7 H8

(upper stream) —————(downstream)

Fig. 70 (a) Amount of

intake water at the head of each distributary

channel, Jan. 9-10, 1980 (Maha)

(High Level

100

60

20

1601

140

120f

80f

40f

Main Channel, Nachchaduwa)

H
[ ]
K2
35eH-4
|34 g g
o6 *Hs

Amount of intake water (mm/day)

1020 30 40 50
Cultivated area (ha)

Fig. 70 (b) Relationship

between amount of intake water and

cultivated area, Jan. 9-10, 1980 (Maha)
High Level Main Channel. Nachchaduwa)



70}
60}
50t
40r| | 364

30 28 257

L S 4 ZQ_average
201 22.0
106
10r H ﬁ

OFH7 H2 H3 H4 H5 HE HY H8
(upper steam) — 5 (down steam)

Amount of intake water(mm/day)

Fig. 71 (a) Amount of intake water at the head of each distributary
channel, Jan. 10-11, 1980 (Maha)
(High Level Main Channel, Nachchaduwa)

E O

g H-1

£ 60F *®

]

= 50fF

z

ol 40F H-2

3 30F :

E Hd4 e

= o H7
5| 20F H3 oH-8
s

é 07 4% g
<

0=36"20 30 %0 50

Cultivated area (ha)

Fig. 71 (b) Relationship between amount of intake water and
cultivated area, Jan. 10-11, 1980 (Maha)
(High Level Main Channel, Nachchaduwa)



401
30r

220
20p 14.7 145 15,7_14_3 147 _Average
o P i 16.2
LT
] .

-1 2 13 L4 L5 16 7 158 9 101 12 1B L
(upper stream) = (down stream)

Amount of intake water (mm/day)
(@]

Fig. 72 (a) Amount of intake water at the head of each distributary
channel, Dec. 20-21, 1979 (Maha)
(Low Level Main Channel, Nachchaduwa)

30}
12 L3 L8
20r L*lO |_. -4 E3
7o swl o ol:6
10 s,  °% %14

o

Amount of intake water(mm/day)
)
o

020 30 40 50 60 70 80 90 100 110
Cultivated area(ha)

Fig. 72 (b) Relationship between amount of intake water and
cultivated area, Dec. 20-21, 1979 (Maha)
(Low Level Main Channel, Nachchaduwa)



50+
40r

30r1 212 59
20”_1_____ 5 4—'49“1'6-177“17‘3 _ || average
m_ﬁ 98 H 158
L] |

-1 2 -3 4 5 16 -7 L-8 L9 10LH 12 L3
(upper stream ) (downstream)

Amourt, of intake water(nm/day)
Y\)

Fig. 73 (a) Amount of intake water at the head of each distributary
channel, Jan. 9-10, 1980 (Maha)
(Low Level Main Channel, Nachchaduwa)

Amount_of intake water(mm/day)

50f
4OF 9

®
30 L2 s

L7 * L6 i
20r o L;S'.'Sﬂ L3 1

L4 ol

10 0 %

0 20 30 40 50 60 70 80 90 100 70
Cultivated area (ha)

Fig. 73 (b) Relationship between amount of intake water and
cultivated area, Jan. 9-10, 1980 (Maha)
(Low Level Main Channel, Nachchaduwa)



50

Tl

2 L3 L4 L5 -6 L7 -8 L{) 10 11 =12 43 14
(upper stream) (downstream)

o

amount of intake water(mm/day)

Fig. 74 (a) Amount of intake water at the head of each distributary
channel, Jan. 10-11, 1980 (Maha)
(Low Level Main Channel, Nachchaduwa)

=
g
X
I Lo
°
= ot 142

. L-8
g L7 L3 .
= 20r Lla L6 04
5 %10 L§ Cs® e L
% 0r LZ

11
£
I

10 20 30 40 50 60 7O 80 90 100 HO

cultivated area (ha)

Fig. 74 (b) Relationship between amount of intake water and
cultivated area, Jan. 10-11, 1980 (Maha)
(Low Level Main Channel, Nachchaduwa)



R

>

g 60 o

£ D-2,Tr1 D-5.1r6

= ®

| 50r

L

] L

3| 40 D-11r5

2l 30 D-2Tr2 *

£ ¢ -1

5| 20 D-2,Tr3

< 10t

£

< 0 50 100 150 200
Mileage of distributary point reckoned
from head gate of reservoir (km)

(a) Relationship between amount of intake water and

distributary point

D—§‘Tr6
601 D321
4ot

30 D;Z‘TFZ
D;Z,Tr3

D-1Tr5
®
D-1,7r3
®
20

Amount of intake water (mm/day )

0 100 200 300 400 500 660
Cultivated area ( ha)

(b) Relationship between amount of intake water and

cultivated area

Fig. 75 Water-diversion in left Bank Main Channel of the Rajan-
gana Scheme, Nov. 29, 1979 (Maha)



1 Il 1 1

N
3
gl or
E ok
8 5 pom
[ ]
g wf
% 0k D-1Tr3 o516
= D-2,Trze © 0
£ o D-1Tr5
Bl A D-2Tr3
=
3
o
£
]

50 - 100 150 20!
mileage of distributary point reckoned
from~ head gate of reservoir (_ km )

(a) Relationship between amount of intake water and

distributary point

>
3
gl 60r
£ 50r
,2 D;Z,Tr!
2| 40 D-51r6
[ ]
R D-2.Tr2 D-1Tr5 D-1Tr3
: D-2,Tr3® . ¢
=| 20p °
(e}
g 10F
I L 1 1 1 e 1 Il
L 0 100 200 300 400 500 600
cultivated area ( ha)

(b) Relationship between amount of intake water and
cultivated area

Fig. 76 Water-diversion in Right Bank Main Channel of the Rajangana
scheme, Dec. 13, 1979 (Maha)



- ~ D4,Tr8
Q‘T.Tﬂ D 'I.,Tr6 ®
Bri1

®

AT -
Br2 DL paTria
A D-1T12
°
Br3

L I L

amount of intake water(mm/day)
N
o

. 50, 100 150
mileage of distributary point reckoned from head
gate of reservoir ( km)

(a) Relationship between amount of intake water and

distributary point

| D116

oD-1Tr8

eD-1,Tr1 Bri
°

w
o

" D170
81114 Br3
®D-1Tr12 °

Br2
®

o
:

amount of intake water(mm/day)
N
()

Il 1 1 1 1 L 1 1 1 Il 1 1
0 100 200 300 400 500 €00 700 800 900 1000 1100 1200
cultivated area ( ha )

(b) Relationship between amount of intake water and

cultivated area

Fig. 77 Water-diversion in Left Bank Main Channel of the
Rajangana scheme, Dec. 14, 1979 (Maha)



>

8| sof

€

El sol

b D21

.

g aof o

®Fcl1Tr1 -

% sl ¢ D.‘I,Tr3 . .

€ o - D-5Tr6

= 20F D‘Z,TI'.Z D 1,Tr5

E D-2Tr3

S| o

I}

€ ) A ) L

© 5.0 100 150 200
mileage of distributary point reckoned
from head gate of reservoir (km )

(a) Relationship between amount of intake water and

distributary point

)
T
E| oo}
£
@| soF
© D-2.Tr1
2 L o
e Fc1,Tr1 DATr3
) B . - =1ir
g oo Q56 pom DA1r5 .
5| 20F D-21r3
— L ]
5
3 10F
% 1 1
o 100 200 0 400 500 600

cultivated area (ha)

(b) Relationship between amount of intake water and
cultivated area

Fig. 78 Water-diversion in Left Bank Main Channel of the
Rajangana scheme, Jan. 17, 1980 (Maha)



3 D,Tr 6
o L ]
=| 30
E| TP
g Br1 D18
[
2| 207 Br3
é B.r2 D»I‘THO DBgliTr14
= ®
o 100 DA,Tr 12
£
£
50 100 15.0

Mileage of distributary point reckoned
from head gate of reservoir(km)

(a) Relationship between amount of intake water and

distributary point

D4,Tr6
®
30 D-1,Tr
D178
E D.-I,Tr .
20t . Bri1
3 DATr ¥4 Br3
D-LIF0 Br2
-1,Tr12
10t 84
b=
g

0100 200 300 400 500 600 700 800 900 1000 100 1200

Cultivated area (ha)

(b) Relationship between amount of intake water and

cultivated area

Fig. 79 Water-diversion in Right Bank Main Channel of the
Rajangana scheme, Jan. 18, 1980 (Maha)



PX/E€X 16X (€

(BY) S3JIOM UOISISAIP ISpUN BIIR Pajyauaq 2I1ud X (f
(BY) SMIOM UOISIQAIP JOpun Bale PajeAINd :¢€X (£
I10A9$91 JO 91€8 peay WO PauoyIal SYIOM UOISISAIP JO win} :7X (7

(wy]) II0AI3SAI JO 9)B8 PBaY WOIJ PIUOYIal SHIOM UOISIDAIP JO 93eo[iwl :TY (] : S9JON
. . . oo ) - o 3 o (0861—1—L1)
EX 0700°0—1X 259 0—19'9¢= (L1€°0—)®@ (059°0—)D (£) RURI 08/6L.
. . (6L61—11—62) )
00— ° = - - — b
€X£€60°0—68°GF=X (9% 0—)D (0220 )@ (2) PURI 08/6L. a1
) on- o B ) . iy (BLBT—ZT—T7T) cueSuele
€X8L00°0—TX 987 0—¥5 98=X (L82°0—)®@ (228°0—)D (1) PUCIAL 08/6L, fey
) : Te= 0— B 0 (086T—1-81)
£X 0800 0—IX 0T IT—¥%9 I€=A (¥02°0—)@ F2L0)D o) pyepy 08/62. .
(6L6T—2T—¢€T) ad
0 ar e 0@ ‘ o P
£X 6800°0—IX126°0—8E 06=A (L62°0—)@ (765°0—)D (1) CURIAL 08/6L,
. . o (0861 1—0T)
e - - — D -
ZX06'7—£9°87=A (ILv'0-)@ (LgL'0-)® (£) CUCI 08/6L,
. o o o (0861—1—6)
ZXE0°ET—66"96=AX (1e¥0—)@ (8¥9°0—)D (@) PN 08/6L 1 pg N
. . ) . (6L61—21—02)
— — 0-—-)@ — —
IX 9% 6—18728=X (795°0—)@ (2¢8°0—)D (1) PUEIN 08/6L
X 688°0—-18'92=A (879°0—)® (029°0—)@ BURIN 2L/9L.
EX6EV00—TX68L°0—8L°T13=X (182°0—)@ (107 0—)® (07" 0—)® (€€6°0—)®@ (0¥PS0—)D  BUYBIN PL qa1
IX 9%6°0—€X0460°0-61°62=A (I91°0—)® (0€2°0—)@ (€2€°0—)D (901°0—)® (8I2°0—)®  BUBIN LL/9L. a emeIRPRUBY BRI
ZX 587 0—EX 0890°0—GXGE 06— LT 25=A (6,8°0—)D (290°0—)© (26¥°0—)@ (8¢1°0) ® (I61°0) ®  ®BURIN ¥L
uoseas
RINUWLIOJ U0ISsa1dal o[diynn «SX aFX «eX @ X alX QUWERU QWY

UoIjBATI[ND)

SHIOM UOISISAIP JO SI0JOB) SWOS pue JOJEM-UOISIOAID JO junowe uaam}aq

uonejelIo) Gz 9jqel



63~79 LLUTD & J A KEBOERL MR T LI L0 TE 5,

1) ERBICHET L 2HKIEE, 9KEFE R AEAFH S,

2) HEEED/NZWHKTIZE, FKENELLI2EEDDH 5,

3) AT FTTHRIZOWTIISKE EFHEE (BHEEE SKEE) & o HHERELHEN
TAH2Y, REMNEWAOHEZRL Twd, Thbb, BEEINEWIITIEGKEN S|
% BRI D B,

4) FvFr F7HEKO EAERGEKE (H-L) 220w Tz ERED, 2)DEMITHER I NS DY,
ThrE#HKE (L-L) i wTiEZo@rRsrEddngy (A—72~74%8),

2. FRAPKEEEL S TERSH

1. O KEREFRAEBICL > THL2ICENGKEED L D4 DOEZELHHD, ik bERE
Lo TL b3 NEHICOWT, BB Loz inz 7z,

DoEmEZ 726 TEREE LT, &9KLOFKBEREIDOKBEAKLE, SKTOEESS (F
ZITEE) roEH, ERBIZERELS L > TR ENEITFLNE, D2 XIF, EBOKE
NHEREA FTE CHRA I N2 EU EICKRE L, KEZDLDLEEL )V E L5020, Liffl
IZBWTKEICFUKE 1, LRIICTRME ERAICHENT, 2EORKEZRKELCINEZ L
REW®RT D,

£, 7Y AT HROBBKBICE W CHERBEZERMLZ 25, UTIRTEI %
B %5 472,

a. L.B Main channel. (BB AKEE) «ooerrvemremreeeetemmmiiiiiii e 0.052
b. R.B Main channel Br. 2 (BEIFIKEE)  «oooovvererrmeemmemmomiiiiiie e 0.038
C. RB Main Channel Br. 3 (?Efgﬂilkﬂﬁ) ......................................................... 0037

—%, EERTHREEN TV HERKIIKRND LB ) Th 2, EBE Irrigation Engineer 7> &
DFEEHD )

A T2 7Y F T A KB ceeeeeeeete e 0.015
B T 7 ) f Ty ZIKER ceeeeeereennnne e 0.018
C. TR ceerentrn it e 0.025
BT R0 11 0.035

Thbb, 7—Vvr AT HRNOEKEL, HERKN=0.025L L TIRTOFI»EHENT
W3, BECHEREIIINLDIZEICKREV, I, KEBICKE, HEIEELZD,
HLWRERPLBRTLTERMAR, ZALENVE b THEL2BL2Z2HOTHS ),

ZNDL ) s KTHEDKEDENT & 25 KEDEEMEMIZ, AKE HIFH5KIO7— + #E
Lo THN—TERRTTHEY, Y= DREKEIKRETL 2L ENLL TB ) KEEERED
ZEIERE;HDLZEE, E5I2— HEOTHEEMRMICTE L W2y, BUKRIZKIEIC &
STRECERENDZLIZR D,

— 100 —



DDEME L2 LTERE L TE, KT — ik L 2 0XEKHEEEOBEFRIEIT LN
éo~%mim@%#kéw%u,%mlﬁtﬁ%%mﬂ%&x7ul—x5yFwﬁm¢~b
B, B CITHERLE CEEREO TRy — MEETHRI NS, L2 IcXBEEED/ NS
SARTIZBWTIZY— FHEORE S ~4BEECLLPTELWARDILONINITILAET, &
DO REIITTRETH 5, K-8013, 77— % > 7T XA REBHKERD 05 KT (E
fifE : 72.9ha) O, ¥— EELZFAGL LHEOWMKENEND—FIZRLLZLNTHL, 2D
ST — FEER 4RI 2R CE L vz, #12130.15m* /S DEKE T 5725

3, X007 —HELCTLILEN DS, %m%n,Qmw/s%ﬁmTé:&MQO,U%w/
SIFBEHFUKE W) Z &2k B,

0.4

g /
w /
(,E 0.3} /

= /

o /

2 /

&| o2} s

[S] 7/

v /

© ’

/
0.1
7/
/
/
/
1 i
o V3 B s
gate-opening

Fig. 80 An example of the relationship between gate-opening and
its discharge in a small gate-controlled diversion works
(R. B Main Channel, Rajangana)
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Fig. 81 Gate-controlled diversion works of Low Level Main Channel
in the Nachchaduwa Scheme
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M9, REXAEL Tiive BOBOFEEL RO, HEICLZHEIRBEXANE

Z1ET I,

£—2603, &LERFTRBR L ZOELICB T 2R TEEENAEEREINLLZLNTHL,
TR R AU, REES (O, BEREE T, BIUNr A FREE (BRE) 93 FiE
DX BRNERASTEETH), 3HELILBRTRERII-TLRIZELE TS

L #1978 /794 Maha #i{EICEBE X N 722 RIZ £ 0 £ £1979F Yala HifElc s T L RS
NTHY, EEEHLEA%LBENFIROFRIIZD 5TV,

s (Do) BLUBREETEORBXIINRLE IS OB 2 &4, HTHEE
BHELTEL v, M2 THESL—FTREL I ITEADTERL2LDTH L, L2
ST, WS EEIR VL 5 EEBENORVERT, v—75H2 037N F—F—TEEZITZI,
;Oﬁw%%ﬁ%%né*m&ﬁiﬁnéo

Kz, FROABE EOBEREREICIZIZ—ET % L b Tw520mm,day WA BRETEESR
%, BEMHLEICL > TABNICEBD I EREE, NEICEDBREDREN it 22
72, ®’—271319794F Yala #ifEIC 517 5 K2 B TERBRX &, 20RO NEREDEE S
RLIZLDTHE, 2L, CLARBRIZBWTIEEE2TL Twa, Lo L HEBK
IZBCTIERBERE, BIBCB W TEHERRE»THATE), BEHFEOECOBELH S
2LEN WD, ZoOFEREY (Lot No.219) 128w Tl Bisss, EEfuEicL s NEnE:

Table 26 Effect of the percolation control methods

1978/79 Maha 1979 Yala
Method Percolation? Percolation? Percolation®
(mm/day) (mm/day) (mm/day)
) ] Testing plot 4.5 4.7 2.4
Subsoil compaction Control 23.5 45.6 15.3
) . Testing plot 22.8 12.3 14.0
Subsoil puddling Control 95 g 28 9 45
. . Testing plot 7.6 7.7 12.0
Crushing & compaction &p
Control 26.2 31.5 25.5
Bentnite dressing Testing plot - 8.6 3.5
(mixing) Control — 27.9 13.7
Bentnite dressing Testing plot - 12.1 6.2
(stratifying) Control — 29.3 18.5
Notes: 1) ------ Percolation was measured by using ‘Quick percolation measuring apparatus’.
2) - Percolation was measured by using ‘N-type water requirement measuring
apparatus’.
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Legend

///% lots consolidated

Fig. 82 Performance of land consolidation work in the Dewa huwa Scheme

DTEL, Ldi->T, MEICHITLEELT, BEROMRE - BEHORES - B L HEEES
0, BSEMBOERICHE > TEIL 2EERICBEI NS, R—281FM 7 2 PEFIC BT 5 HEA
FERANLZLOT, INSLNOHBEIEY, MMEMLARE L 2KEHEERL, toBREREL L
LR TAI I, AT A IBIT 2 ERERBEEMORIELHET S LT, BD
TEELERER > T2, BEERIIORKEENCEH S Z 20k, AREEHL L) &
THEEHETHY, BOT L RBEB~OHKERIREENS, L2d->T, BHNIIBNT
3, MKENRKEEEL CAEMICHEBT 2720, BENICBIT 2 BEKBEOEEL HKD
Wbz FARBER Ty ba— L L T BAPERENDE, Tabb, HAKEIZIZH
X (Lot) N~OFKICERZE T, SEXOKO-KRAZHAKL THEL 247w (2720, &

Table 28 Difference between two experimental lots in the Dewa huwa Scheme

Items Consolidated lot (2—5) Non-consolidated lot (2-6)
1. Number of plots a small number (21 plots) a large number (110 plots)
2. Average area per plot large (9.5 ares) small (1.8 ares)
3. Shape and distribution of plots well distributed irregularly distributed
4. Structure of dyke solid poor
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BIEhbir b, TOLS KBRS AREBEIZHANTKE Ak wold, EBEHOER
PRV, BEEREERAEERIC L D AR SNEMREIG DL k-2 2 &, B L UKEESMH
TEZEICIt 7V P =2l L T2ERMECEAZ N2, BLRCEREE ZRRLICE - T,
FEBLOLE FEEHMMEDEKEIMMET L2 SR RL TWS EE 2 L b, BSREMI
HIER TR~z RAE D, L L CIIHRRERETENEEL, 2OTREROPIZET 5B THRIN L

— 111 —



2-5: CONSOLIDATED EXPERIMENTAL LOT
r 2-6: NON-CONSOLIDATED EXPERIMENTAL LOT

30.0F el

200F 2-6 —®

100F &~ —25

DRIED PLOTS IN EXPERIMENTAL LOT (%)

PERCENTAGE OF THE NUMBER OF

L L 4 . .
10.0 20.0 30.0 400 500

THE TIME ELAPSED FROM THE SUSPENSION
OF INTAKE (hrs)

pe—

Fig. 83 Increase of dried-plots after suspension of water
intake in two experimetal lots
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DIREIEETE B,

Bl THER & L 2 BB/ NER B DB EER & Lo KERICEBEKEEG T2 L1248,
WHEBEIC L 2 & O WKEE EORMIG A TRICT 2] M THYD, Bz [BEZLEEROER
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X—85, ¥ & U E—86lIEHHAERM1979,/804 Maha #2517 2 BBk R+ £ T, HEK
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L7z TAEEDOKIE BN BRI L ALY TERL - (K872H)., T, BREEOKIENETK
I BERN 2 AR AR L, BELAOREICH 72, LROKERICE T 5 EEREL,
KFEDHERE LT 5 RIBOKRH I B W TIT- 72,

P f —o———o~ air temperature
£ A ‘
i R —e-——— —o- Water temperature
sd ; / .‘\ at inlet
, 3 N a- water temperature
; / \ in flood-irrigated plot
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(° )
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Fig. 84 The comparison of water temperature between plot-to-plot
-irrigated paddy plot and flood-irrigated paddy plot in
1978 Yala season
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Fig. 85 The comparison of water temperature and subsoil-temperature
between plot-to-plot-irrigated paddy and flood-irrigated

paddy plot in 1979,780 Maha season
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Fig. 86 Water temperature and subsoil-temperature in a plot-to-plot
irrigated paddy lot in 1979,780 Maha season
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Fig. 87 Observation points of water temperature and subsoil temperature
in tne detailed study lot
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Consumptive Use of Water for Paddy Field Irrigation in the Dry

Zone Areas of Sri Lanka

Yoshinobu KITAMURA*

Summary

The potential for agricultural development in the dry zone areas of Sri Lanka is
extremely high, provided water resources are developed. If the water problem could be
solved, the dry zone would become a major food production center and thereby would
contribute to the economic take-off of Sri Lanka.

In this report, a series of investigations on consumptive use of water for paddy
field irrigation, which is a prerequisite for the planning of any irrigation schemes in the
dry zone, are presented on the basis of surveys of actual water use in the existing irrigated
areas, i.e. Rajangana Scheme, Nachchaduwa Scheme, Mahakanadarawa Scheme and Dewa
huwa Scheme, all located in the dry zone of Sri Lanka. The investigations were carried
out from September 1977 to June 1980.

The main points can be summarized as follows:-

1. Mechanism of water consumption and irrigation requirement in a selected study lot.

In order to investigate systematically the mechanism of water consumption in a termi-
nal paddy lot, Lot No.219 of tract 2 on L.B of Rajangana Scheme was selected for detail-
ed study. The lot, covering on acreage of 0.7 ha, is made up of 52 plots where a plot-to-
plot irrigation system has been adopted.

According to a series of investigations into water consumption in the selected
study lot, the following principal findings and conclusions were obtained.
€)) Evapotranspiration (ET):

Evapotranspiration increases with the growth of paddy plant, and gradually de-
creases after the peak at heading time. The stage of plant growth rather than pan-evapora-
tion shows the highest correlation with ET.

The multiple correlations observed between ET which can be predicted and pan-
evaporation, stage of plant growth, and rainfall which are variable, are high; the following
multiple regression formulae could be obtained both in the Maha and Yala seasons, respec-
tively.

(a) Maha season;
ET = 4.60 +0.729Ep - 0.0845Sh2 + 0.0545Sh1

(b) Yala season ;
ET = 3.25+0.0534Sb - 0.165R + 0.172Ep - 0.0170Sh1

* Tropical Agriculture Research Center
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{c¢) Mach and Yala seasons;

ET = 1.32+0.0757Sb - 0.0728Sh1 + 0.351Ep

where ET = evapotranspiration (mm/day)
Ep = pan evaporation (mm/day)
Sb = the number of days elapsed from broadcasting
Shl = the number of days elapsed from heading time (before head-
ing; Sh1 = 0)
Sh2 = the number of days reckoned forward and backward from
heading time (Sh2 2 0)
R = daily rainfall (mm/day)
Figures of ET suited to each growing period of 10-days which must be estimated

when planning irrigation both in the Maha and Yala seasons were also obtained (Table 4).

Similarly, as mentioned above, the optimum ratio between ET and pan-evapora-

tion for the planning of irrigation schemes could be obtained (Table 6).

()

Percolation:

1) The amount of percolation shows a wide range of fluctuations during the
irrigation period. Especially, it was interesting to note that there was a sudden re-
duction in the amount of percolation immediately after puddling. It is, therefore,
evident that the puddling operation strongly affects percolation. After puddling,
the percolation was tended to increase gradually throughout the plant growing
period because of development of small cracks in the surface soil through the soil-
drying process. (Fig. 35, Fig. 38)

2) The superficial layers of soil determine the amount of percolation (Table 13,
Fig. 46). Therefore, in taking into account this factor as well as what had been
mentioned in 1), the effect of puddling appears to be significant.

3) Percolation of water follows a saturation pattern (Fig. 45, Fig. 46).
4) Percolation averaged about 20 mm/day (Fig. 35, Fig. 38, Table 17, Table 18).

5) The amount of percolation in the Yala season was higher than that in the
Maha season presumably due to the following two reasons.
(a) The formation of cracks in the soil during non-irrigation period before
Yala season is more conspicuous than that during non-irrigation period be-
fore Maha season because of difference in weather conditions between two
periods as is evident from Table 19.
(b) There are frequent occasions when intermittent irrigation is practised in
Yala season owing to not so sufficient irrigation water as Maha season. So, the
surface soil is easily exposed to the sun and cracked in Yala season in compari-
son with Maha season.

6) The average amount of percolation in the lot was markedly influenced by the
presence of fissures, cracks, and holes which were caused by soil insects and roots.
Especially, since the subsoil is never broken up and dispersed by puddling, the fis-
sures, cracks and holes formed in the subsoil persist for a long time and frequent-
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ly adversely affect the mechanism of percolation.

3) Dyke-leakage:

The ratio of unit dyke-leakage (1/m/day) to percolation (mm/day) ranges from
1.6 to 7.6, with an average of 4.0 (Table 20). In a small plot, covering an area of approxi-
mately 60 m?, the quantity of water originating from dyke-leakage exceeds the water
requirement in depth, and therefore weighs heavily on the total water movement. There-
fore, heavy dyke-leakage causes a great deal of difficulty in water management in the lot,
resulting in excessive wastage of water. Therefore, the dykes surrounding each plot should
be maintained with due attention in order to use the irrigation water as effectively as pos-
sible.

4) Water requirement for preparation of paddy fields:

Water consumption during the land preparation period is very high, accounting for
more than ten times the “unit water requirement for preparation of paddy field (Wu)”, i.e.
the minimum quantity of water required for the preparation of paddy fields which must
be estimated when planning irrigation. The “unit water requirement for preparation of
paddy field” as well as the average amount of percolation during the land preparation
period are closely related to the “weighted rainfall (R)” for 30 days prior to the com-
mencement of intake. Therefore, two formulae are given for the “unit irrigation require-
ment for preparation of paddy field” as well as for the average percolation amount during
the land preparation period. (Fig. 52)

Wu = -1.3R+2859
F = -0.036R +38.55
30 :
R= 3 (31_J “Rj)
j=1 30

where Wu = unit water requirement for preparation of paddy field (mm)
F = average percolation during land preparation period (mm/day)
R = weighted rainfall for 30 days before the beginning of intake

(mm)
the number of days reckoned backward from the beginning of

—.
1}

intake
Rj = rainfall on a day which is reckoned j days backward from the
beginning of intake (mm/day)

2. Mechanism of water consumption and irrigation requirement for paddy fields extend-
ing over a small area.

The investigation was restricted to paddy fields covering an area of 9.7 ha, which were
located in Tract 2 on L.B, Rajangana Scheme (Fig. 53). The fields consisted of twelve lots,
including the selected study lot, i.e. Lot No.219. The water balance method was adopted
for the investigation during short dry spells and water management was carried out under
stable conditions in the paddy fields.

According to a series of investigations, it was found that in the study area 80— 100%
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of all percolation water returned to the drainage channel as surface water which could be
reused downstream (Table 22). Therefore, almost all the percolated water in fields extend-
ing over a small area like in the study area can be used over and over again downstream.

3. Mechanism of water consumption and irrigation requirement in paddy fields extend-

ing over a large area.

For the purpose of this study, Nachchaduwa Scheme was selected. Irrigation water is
fed to the paddy fields by two main channels, i.e. the high level main channel and the low
level main channel. These two main channels run parallel to each other on the sloping
topography. Moreover, the low level main channel runs roughly parallel to the Malwatu
River, which is utilized as drainage channel. The research area covers 786.1 ha of which
155.6 ha receive water from the high level main channel and the remaining 630.5 ha re-
ceive water from the low level main channel (Fig. 55).

The short-term water balance method was adopted in the research area. Through the
water balance study, the following observations on water consumption in the Nachcha-
duwa Scheme were obtained (Fig. 56, Table 23).

1) The average percolation loss is approximately 10 mm/day. Eighty —100% of the
percolated water returns to the drainage channel as surface water. Thus repeated use
of water is possible in the downstream area.

2) It can be said that the two main channels are very conveniently disposed by mak-
ing the best use of the topographical characteristics of the area and water can be used
effectively.

4. Conveyance loss

In order to measure the seepage from the existing channels, several methods can be
adopted. The “inflow-outflow method” was found to be the most economical and con-
venient, and was therefore adopted in this study.

1) In this study, the conveyance loss is indicated by the percentage of loss per unit
length and calculated by the following formula.

2 = (1_(_Q_°7)1E ) * 100 (%)
Q. ©

1

where a = conveyance loss rate (%/km)
Qj = inflow into the channel reach (m*/sec)
Qo = outflow from the channel reach (m?/sec)
L = length of the channel reach (km)

]

2) The conveyance loss in cut channels with design discharge of more than 1.00 m?/
sec which were constructed on the reddish brown earths ranges from 0.5 to 4.7%/km
with an average of 2.95%/km (Table 24, Fig. 58). Since a series of investigations on
conveyance loss were carried out during a dry spell, the figures listed above are on
the safe side for irrigation planning.

If the channel runs on lowland as is the case for the Link channel to Nikawera-
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tiya, the conveyance loss decreases and averages 1.0%/km (Table 24).
3) In the case of banked channels the loss rate is higher than in cut channels for the
following two reasons.
a. The hydraulic gradient of seepage flow, i.e. the difference between the water
level of the channel and that of the groundwater table, in banked channels is
usually larger than that of cut channels.
b. Compaction is not enough to control seepage in many banked channels.
Therefore, it is very important for the construction of banked channels to
control compaction.
4) In small channels where the design discharge is less than 1.0 m>/sec the loss rate
tends to be high owing to lack of adequate operation and maintenance.
5) The conveyance loss rate is in inverse proportion to the discharge in the same
channel.

5. [Irrigation facilities and water distribution management

In the irrigation systems adopted in the paddy field of the dry zone, it was found
that effective macro-mechanism of water utilization had been achieved for a long time by
linking several tanks together in the same river basin. It is, however, difficult to assume
that water is effectively utilized in areas depending on each individual tank, because wa-
ter distribution is not uniform and shows considerable variation in quantity in the main
as well as distributary (secondary) channels.

In this study, the author concentrated his attention to the above-mentioned point
and studied the actual status of water diversion in the existing irrigated areas through
factorial experiments.

Especially, diversion works located in the upper stream of a channel tend to take in
a large quantity of water. Besides diversion works supplying a small area also show the
same trend as above (Table 25, Fig. 63 ~ 65, Fig. 67 ~ 71, Fig. 75 ~ 79). This tendency
is presumably due to the following factors: structure of the diversion works, coefficients
of roughness of channels, and capacities of water flow of distributary channels.

6. Economical water management in paddy fields and land consolidation for that pur-
pose

(1) Percolation control method:

The amount of percolation is comparatively large in terminal paddy lots as indi-
cated in paragraph 1. However, there are many instances where the percolation loss is
estimated at only 2—3 mm/day in the dry zone area. Therefore, from the standpoint
of effective water use, it is necessary to promote studies relating to methods for con-
trolling percolation in the dry zone in the future.

In this study, the following methods were evaluated with respect to their effec-
tiveness on a small scale in the selected study lot.

a. Subsoil compaction method.

b. Subsoil puddling method.

c¢. Crushing and compaction method.
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d. Bentonite dressing method (stratifying type).

e. Bentonite dressing method (mixing type).

It was observed that application of the subsoil compaction, crushing and com-
paction, and bentonite dressing (stratifying type) methods reduce percolation under
10 mm/day (Table 26).

(2) Advantages of land consolidation for economical water management.

A ‘lot’ is the most terminal irrigation unit as well as the unit of paddy land ten-
ure where plot-to-plot irrigation method is adopted. An ordinary lot is irregularly
divided into a large number of small plots by dykes of poor quality in the dry zone.
This condition makes proper water control difficult in each plot and increases surface
run-off through outlet of the lot. Even though the intermittent irrigation method is
adopted under the present conditions of the lot, it is hardly effective. In order to pro-
mote economical water management in a terminal lot, land consolidation should be
given priority at first.

In this study, the effectiveness of land consolidation on economical water manage-
ment was investigated by comparing a consolidated lot with an adjacent non-consoli-
dated lot in the Dewa huwa Scheme. According to the investigation, advantages of
land consolidation for economical water management were as follows:-

1) Land consolidation enables to achieve proper water management by rearranging
and converting ‘a large number of small and irregularly distributed plots’ into ‘a small
number of large and well distributed plots’ in a lot. Accordingly, consolidation work
in paddy fields further increases the benefit of the application of the intermittent
irrigation method (Table 28, Phote 24).
2) In the process of implementation of land consolidation, paddy soil is compacted
and puddled by heavy machinery resulting in reduction of percolation and dyke-
leakage (Fig. 83, Phote 25).
In addition to the above advantages for economical water management, land consolida-
tion leads to improvement of land and labour productivity and land conservation, etc.
Therefore, land consolidation is very important if the dry zone is to become a major food
production center.

Among the aspects reviewed above, percolation deserves a special consideration. The
majority of irrigation projects under planning and construction in the dry zone have been
conceived under the assumption that percolation loss amounts to 2—3 mm/day. Accord-
ing to the results of the present studies, it appears that the amount of percolation has
been underestimated. In contrast to the alluvial lowlands of heavy clay soils such as the
coastal plain in Malaysia and Thailand where percolation loss is very little, the aforemen-
tioned estimation of percolation loss is undoubtedly too low for the paddy fields of the
dry zone area which are made of sandy clay loam and are located on a plateau-like un-
dulating topography. The percolation loss should be estimated at around 10 mm/day.

In the dry zone, the water utilization system whereby several tanks are linked to-
gether in a same river basin has been generalized for the effective use of limited water
resources for a long period of time. Determination of the water balance in a whole river
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basin shows that the unit water requirement is almost the same as evapotranspiration and
that percolation loss is negligible. Since the greater part of percolated water returns to the
river again as surface water and is stored in the tanks downstream, irrigated water can be
reused in the downstream area. Accordingly, in case of such a large-scale irrigation project
covering an entire river basin, there are some cases where the above-mentioned underesti-
mation of percolation loss can eventually meet the requirement.

However, in case of an irrigation project covering a part of one river basin, it is evi-
dent that such an underestimation can not meet the requirement. Even if a large percent-
age of percolated water can be reused in the downstream area, the net percolation loss is
to be correctly estimated; otherwise water shortage may occure in that area. The percola-
tion loss is significant and can not be overlooked in irrigation planning.

Such an underestimation of percolation loss in irrigation planning appears to have
originated from the figures obtained by subtracting the quantity of return flow from the
amount of percolation. Even in irrigation schemes on a small scale where the return flow
from the upstream side cannot be obtained, such a concept seems to have been adopted,
leading to water shortage after the completion of the project. The continuous water short-
age recorded in the Dewa huwa Scheme probably is an example of the above misconcep-
tion.

The government of Sri Lanka is in the process of tackling large-scale irrigation devel-
opment projects aimed at the promotion of rice double cropping in the dry zone. Should
the plan be implemented under the present conditions, it can be anticipated that some
serious problems will arise after the completion of the works, namely water shortage in
the terminal lots and deterioration of the water management system, etc. Therefore, it is
necessary to promote further studies on the mechanism of water balance for paddy fields
extending over large areas as well as on the mechanism of water consumption in terminal
fields and to develop an efficient and consistent water management system from the wa-
ter source to the terminal lot.
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Photo.l Spillway ot Rajangana Dam:taken from
Kadigall hills (Outlet works and Main channel
for Right Bank are visible in the rear)

Photo.2 Left Bank side of Rajangana Dam:taken
: from Kadigall hills

Photo.3 Detailed study lot in land preparation period:taken from
upstream side (Drainage runs from right to left along
the coconut trees in the rear)
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Photo.4 Plot-to-plot irrigation in detailed study lot: taken from
downstream side (Field channel runs from left to right
behind the cottage)

Photo.5 Lysimeter for the measurement of evapotranspiration (right)
and N-type water requirement measuring apparatus (left)

Photo.6 Pan evaporation of special installation (¢ 120cm)
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Photo.8 Permeability test by dry auger hole method
in the detailed study lot during non-irrigation
period.

Photo.7 Soil profile in the detailed
study lot during non-irrigation
period.

Photo.9 Permeability test by tube
method in the detailed study
lot during irrigation period.

Photo.10 60° V-notch measuring wein
installed at outlet of the
detailed study lot.
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Photo.11 Inlet of the detailed study Photo.12 Installation of pipes for
lot. measuring hydrostatic
pressure head in the detailed
study lot.

Photo.13 Land preparation in the
detailed study lot (duke
coating)

Photo.14 Land preparation in the
detailed study lot (land
leveling) Drain ditches
are radiating from outlets
in order to ensure the
germination.
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Photo.15 Measurement of seepage and
percolation through plowsole
in the detailed study lot.

Photo.16 Water balance study in paddy
fields extending over a small
area (9.7ha)

(measurement of discharge
by 90° V-notch weir in drainage)

Photo.17 Gate-controlled diversion
works (Right Bonh Main
channel, Rajangana)
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Photo.18 Gate-controlled diversion works
(Low Level Main Channel, Nachchaduwa)

Photo.19 Preparation of a test plot for percolation control
method (subsoil compaction)

Photo.20 Preparation of a test plot for percolation
control method (subsoil puddling)
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Photo.22 Preparation of a test plot for percolation
control method (bentnite dressing (stratifying)

Photo.21 Preparation of a test plot
for percolation control
method (crushing and com-
paction)

Photo.23 Preparation of a test plot
for percolation control
method (bentnite dressing
(mixing)

Photo.24 Consolidated lot (right) and non-consolidated lot (left)
in Dewa huwa Scheme.
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Photo.25 Comparison of water storage between consolidated lot
(left) and non-consolidated lot (right) two days after
suspension of water intake (Dewa huwa Scheme)
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