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Sri Lankan Staff List

As for September 1989

No. Name Age Position Quarification Duration
"l. Mr. H. B, Basunayake 56 Manager, Seed Farm Dip. Agr. 1955 88. 8. ~
and D/E Farm
2, Mr. J. 8, Silva 36 Post harvest Colombo Univ. 86. L. -
_ ‘ Agriculture Officer B.Sc Sclenc 1975
3. Mr. A, M. Sudubanda 30 Upland Crops Peradeniva Univ. 86. 1. -
: Agriculture Officer B.Sc Agr. 1983
4, Mr. W, P. R. A, 36  Upland Crops Peradeniya Univ. 88, 2. -
Weerawardhana Agriculture Officer B.Sc Agr. 1983
5, Mr. W. G, J. G, Costa 31 Paddy Cultivation Peradeniya Univ. B6. 3, -
_ _ Agriculture Officer B.Sc Agr. 1983
6. Mr. I. H. Dharmasekera 30 Water Management Peradeniya Univ. 86. 5. -
Agriculture Officer B.5c Agr. 1985
. -Mrs, N.R.8.D, 30 Water Management Peradeniya Univ. 89, 8. -
Gunasekara Agriculture Officer B.Sc Agr. 1985
8.  Mr. A. Ruwanpura 28 Agr. Machinery Univ. of Huratuwa 88. 1., -
Mechanical Engineer B.S5c Eng. 1986
9. Mr. U. K. Uijayananda 27 Agr. Machinery Univ.of Muratewa 86.10. - 87.11.
Mechanieal Engineer B,Sc Eng. 1985
10. Mr. A, Wekwramasirha 40 Upland Crops G.C.0, Level 86. 1. -
' ' Field Assistant
11. Miss W.M. Manikerale Assistant G.C.0. Level
Store Keeper
12, Mr., W. C. U. Henanta Tracfor Operater
13. Mr. K. V. Jayashingha Driver 86. 2. -
14, Mr. U. K. Gunaratuna Driver 86. 2. ~
15. Mr. D. G. Gunaratuna Driver 86, 9. -
(Seed Farm Section
1. Mr. H. B. Basunayake 56 Manager, Seed Farm bip. Agr. 1955 88. 9. -
and BfE Farm
2. Mr. A. A. Gorge 31 Seed Farm Peradeniya Univ. 84.10. -
Agriculture Officer B.Sc Agr. 1983
3. HMr. 8. W. De Silva 30 Seed Farm Peradeniya Univ. 86.10.~
. Agriculture Officer B.Sc Agr. 1983
4, . Mr. R. B. Keerthisinga 30 Seed Farm Peradeniya Univ, 89. 8. -
Agriculture Officer B.Sc Agr. 1984
5. Mr., M. Thilakasiri 27 Seed Farm paluehela Agr.  88. 7. -
' Field Assistant College, Dip. Agr.
6. 37 Seed Farm Kunadasale Agr. 89. 2. -

Mr. A.M.N, Gunarathna

Field Assistant

" College, Dip. Agr.




=54 ARDNTEREK - KA A P74 BEREWE LD, P -T 42
FLTOBRAZORERSIEOTIC A, BHXBEr b)Y+ 74 (EREK
B) R RoTh BWRE AT o/t 09 14 24 LCOBBRLACE, Bk, &
BAELS B ERND, KEOFEOBWC LA -FRECHS, Lado, ME
CHMAIRTWARF A EP L4 KSOXBPECBELBNC 2~ 3 2R LICE
LD ERELCE Ao N

-5 4 ARYEC-BRTRVOE, BREEORE b H LA, BN ICHXNHE
K% <, $RERT D AMBICENL WO BEMELICRT 2L BB, chidd
[0 A 0k BT 24 S 50 7 S B KT A3 FE C High-Yic)ding Soft Variet
ies) ThdbbRTNDE &I, WBRMORIIC L b L5 H0F0mEh R,
RKOWM E EREBROOBERE 2o Twh, &I, STH L HbNTn R
w—»ﬁ@l?fwﬂmfﬂ47@%%ﬁ%ﬁﬁgﬁ®$%ﬁ?ﬁﬁbmo

W a2 b T CE R & AT SRS R O R B LD & 1 B iR DY, RHE
KAFEC 2N Td Y a v 205 AN aa—7 -0 DEe L RIPIHRORH KB C
HREEE LT 2B DRI % - o

A KA R NI A A SERROT 0B ERERLTNLEEDR CEY, =Y 5
YHAD T OKOMEW L EBLEE, '

N KA NFI A AOERBERCHT EEREB VLWL B LA, =Y F v H THEA
BIC 5 v 94 AN LA S CHRE R Wb €, WHEEOIN (A= £ 4 2 154
ADHE ), RENPIEEOREPORADE,, RNOLsRnO E% D (O%) €
B2 ) OB WO b DAE N 2RI S 5, ERICHSE VELARDT bhTw
%V | -

e EANFFAREPFIZELTA Y VYRUEEORD, 7700, FO/TAY D,
-1 v Q- WTLEINTWEMLXO—ET, HAOKEEDSFO 1 BTNK
FHTHORhTWnEEEbR D, R J»h CEESILBER QRSP HE B
WL~ PV v, BR, BOLCET 2ERMOFMHIC L DIHEEBERL, v
54 ACF BIEE Gl LTk,

L, 2 boXEMICEBAR £l ¢ 210 E > TR CASAORHLIC I 25
DRk £ IREROBHEIC L 0B RAL B AR, B OIR LB EAEN Do T O
BOBBE EE WO AEBEHENA Y v L O, BEPMSEOECERICE RN
¢&<,Hﬁﬁnﬁn.ﬁmaﬂsyﬁ&gﬁﬁﬁoﬁ%ﬁ#%mﬂ%mm4fﬁﬁb
Bl »OBEBET LN b, A KAA FI 4 AOHEGHRE, B TAFAORHIL
PREI G LADER, EROWIBEEM:, BE#EOo~» V) v7, FEIABEEKE



AL OWERERTHNT 5,
_ﬁfuvxﬂb@jsvfu4waﬁ&bh1m%&ﬂ%(c.RT.R1-)&
EFALCHEDS P BEOERNDCHEFF IR TVE, BEERACEEHK1 7 — T HRRA
X, TARRKEBEERL ZoTwas, HBEICELCENMG S —BARL T 5,

REOLCH, H77r CHEIhANMIELLTHETC, HBEOBEMRACHE
RCHEE AT b
be MEYOBMA (MK E~0E AN )

' AY 2 OBEREH, HPrLOFRMLE W ORK, BFOVEELEEERL,
Hr A4 =24 TFEEE LARBRBRYERL TR,

ANS Y AL AT AKOEFEA ¥ o bBAL TN DA, FRELTD 2 < 4
AN, RNFREPLEMS T P YIBALTNnE, TOD, %78 Yzt D
A AXORERERCRBEHLIEAFCR>2LOTHY, 2V 7 ¥ 1 RORWEH
ERIREE — BICR T T B,

Z% 32X OBBRECOWTHRRT T Mo zDITER 2T A — + v OH AT
Y aGEY LD, BERKRORIALD LD T b,

BEHHEA RO RBEF L ERACTESY, v~ v CHETO A=+ XD
REBof, #=d ¥UNOBIFBORED, BHAD 2 v v & X4 AORB T LK
o, BHICHE LA hERBR Lk,

c. BTF&E~0HEMNyE

ABBR AT ACRDI 3000~ 22— AOKBRYLTERZABET 24K
FTAHBMER o TCHTANALOT, k] 94~2 52 EKENTETOEFERHMEL
Y 9r3430THh, 2/, MEHEDIE0~22- 1 Thb, ChILDOHTH I
CMBE4ALLIAC RO T A,

TR S OT I/ EBETHARBETAABYHBACEY, AR TARESA
HEFHORER BEL —FUEIETUTnh, FARBALEN (5 9FEE) &L
HED L3272 4—H V302, Sy N2A-¥F- R OBl —HLERABKHLEIR
Tnbd, LALBEACII, 1987412 ARBENEELARK, HIEEHLHI DN
B 1R EEL Aok b, 198 8F10ATAL LB LAk DEERRB
BBICET L. & Ok ORBEAEORE % BB B RICE LY CABOBEEE S
LTRoTV-2, RAEBEELC D 2 0EFRBEAT L I LU, ME A%
ERGT AR N A FREFABECH D, LoL, w7 = VREIL, BEAEL
ORMZ S TEOERFEBELLI LAY, DIVFELIED LEDokAD,
SR T T2 TRT LTI ASDLEL NG, BIBEMNBBEL> (o B

- 29..—-



MOl 23 F0WbHocdOEEbhta, _ _

o BMFABHONE 252 5UBICS > T, HERICBBWCE A okt HIR
MIEE LD 52 £ — ¢ AEAOBITHNTHOTEE R bR EHN Lice LrL,
BB O ERER A OB T 2R Eb b ERTERD o0 |
B OMBE I EN DB O0 L 5~ L PN EERO ORI L 55
BALRE N R T, EEMO M FR S AR 4 B 5 70 3k b RV akRrR
Fh T RO RO FUB AT L 55 & 0 ZABBOKRLITA 0 BEHD Do

V. BB SRT £ T H - ktek GHRE

7B/L?bﬁ4bﬁ:u/f¢5240¥ﬂﬁ~bW@ﬂﬁK®b BTH e R
?%oﬁ*%hSOO%-fwuimm&m%®m%&ﬁ6ﬁﬁﬂmﬁ Zl, THTRA
T EPEMFARE R EOBBICE EKE 7 8 Y KTHRCHEETE TN AL DEA M
B4 OalzIEERE LA, BIC~TEYh—70%\y, @ikl TRAD LA HHA
CNBHATREBOENE Bk FRERTHE IR BT Edbboks i, RYS¥a
WA EE L RETE 3 AOARENS | AARBELTATRADT, Bk LIC—ED
THEBHCHEABAL LD o, _

VA4 M=~ VY ERBEXTDHD, @W%@ﬁ%&ﬁﬁ@lmﬁAﬁ4¥(ﬁb#7F
By ) OBLRBBLADERP o B AP R, BMFROPLLE T ) YBE
Aok, COXaY 4 MCEBETLFAE CDOMICHKA Y 75 HEEL TR
HKOEAKSED ThHE &, & ADKRICLZERBHONS, #ob bR X
DEEAE S, POBICRE #hE b, Tk, ALK P RURZETHEREI T vy va
L7 b4 BHEAM Ko | | |

Lirl, COXAb 108047 — 8 ARARMBESRE v ¥~ ) ARBIK [ ARMER
BI(IJVP) LOBBICL ) BEANATERS A EDPAT VD EOBENRD 22D T,
RE KA BRI WA LAT &b o7k

HENES LRI TE AHLRARRERB (< Vet vHBE) T, L{(HROKBER
BR CBRIBTELDC L AR, £bMOEE A MR EHTTET, BBIICRA, W
MADATES < FF e nl b, BAGTEORZ ERBETHLRT LT HEEIEL

VBT R EORBRELHCT L DR,

#&u%mﬁwﬁb%ﬂfék7a/rﬁr@%%F@m,JVP@@%ﬂﬁ%K&&K
LadiobEBe207 LTk, HiK, 19884011, 12A0278BEY4 T
BETHOBBBARBE %0/ DT, HY ¥ 2—= bk TOARMRAL L ICYA}
B LT B LS HEIGEVAE R, 198 9EKEDTHb YT V P ICHE CBU



M, RMARRFERICEI X ISBMEERLCED, TOBK T 0 22 b bR L~
g+ AR AR, 5 AP v FEICHB LAMRERHE D Y22 POEETHB
BEBABR L, 9 B0t 3Rk b vink e b bibof, & OMMICET B A
M AEFETCHoETZ Y P EMAT IR TEY, BT e Y7 OBRMIEDHEIEORMIC
#ﬁb%@éﬁiko

BN BRRE ( EXSMBEOBERL 98548 A ) ¥4 b EAMEELEL CHM S & \WET
BorOT, AR bOAKMMB Y & 57, HE G & 8 Y B OFR L O
BT, MEOMU Y~ 7 TALSMRT AL 9 ARMCD ok, DL o 2% BARMEH
"OFT, 2EMEEAPLCLOREARY I VI HOETLEHE LTRSS 2 < 2 X OMEM,
BHNAET A4 YT S BEOKTRE 2Bl L, REBTEIEBO19 863 AL
D54 2757 VEDWICRR Lico FURAOKE S A CHXBABELLLDORO
ﬂ%@%%ﬁﬂ%c&ﬁ&%&ho%ﬁUSAID@%W%ﬁﬁ%K%T,9¥yyw@£
ShEC HMLDTHIEMTLOLS RS Y b (HTHE, MRMBER) ¢ b b
AT ERHBECREL TR (ot & ERA T D,

7t @AV ARA~OFELARLA 2T HY 4 CTHIDAHEET, RARJI 1
C AFif, Hon.P.Dayaratne =-~& x ) KE, Hon. Gamini Athukorale =-~%¥=x J§El
KEGED S ERKCEFTAN o HBOHBELHEOAMBRE S MAHS 00 LD
Do _

AT E LA LA T T T ok, MAKE—FRTHORL LD 1 183 T
%, EEEE e Y22, 1 1BALTARIKETHESY oY =2 P OIESHRI T 25
WD DB ST TARICRBE S N 7,

V. spokerneaf
B F et R EEEL, RN T ARMD T a Y= 2 b REBELCH(BAFEERLA
HOERT AD | QEBICEAL, CKBRERCLE, X5 > HMOETBHOMY,
SRS TR e, BT P x s b R T O b Y b LA B R BT B
BOBBT oY) b ~EREEHE LB EDOTHLWERL koK, 78 V=7 L OR
.ﬁ%ﬁﬁﬁéﬂﬁ1989m1OEﬁbmszﬁﬁmsyyaym;ofﬁﬁﬁﬁ&bﬂ
T DB 199042 A1 0B 2T ) RhWT LTHESIC &k L, #4
B LT Summarizad Final Reporta#BB3fiiclne fof, %787 =2 b THRIS
N BEREAE R LI T 80RO T, 2 ¥ ENEN bE ERICHK, kL
CRFBLS 70 v es bETHES BARSEADDOFETEELTH CLHBE LI,
”ktiﬁ.E$Wﬂﬁ5bkﬁ%7?yb¢%%%Wﬁ@ﬁﬁ.ﬁﬁﬁ%UﬁyﬁMK&9



CARIC S ERMIC S D% 0 FIE 2 BEF RO T, PR ABHANHRN 5 X5 AFME
LT, ENLIEDNT Y HR &4 O BERD B, £ICT 7Y b O, &M, sl
HWIICRIE E 2 A RPHAS RO T, Fu v LETHED 2~ 3 EMELBCE LEN Y
F3 % Rl L Ol REAT R A NEHRMEEL DR D, 2 <2 XOYRIHICONT
B BB RECA b5 L e B DML IC D\ CHICRBT B RBAD 5D,









. BHEATORBEES

AV 7 Y HOKTBE LMY L RELETLERABK S S CE D+ EhRs SR, NSO
ECEWTEEN BRI R 2 EENR AN, 20%R b B8 L ¢, SRl s fiE
D TEPHBBHEOEEFRBIEY 10 030 EL T b, el sohg ¢ HBUnE
MATEEAREL D oT1 98 0ERBEO~2 2 — 4% o oINS A LR P o bt
M&EmWn30~35 1, ha THFLTWS,

o VIR EMBEOHECHE S KHEROB K GRENOBRRIC L 0O BNES
W1 o8 0pREFRBERINL THH 9 2 TMMANAE - &, AR CTLEINLKOH
HPHETHDED L, TORBAERT oy 2 2 v Tl T OGN A0 R o,

BEIC B A CEMI SR, 85, BROTERLARTAEIN L A— K4 0 FRIBRED
TOBLEEEDLTCEY, Lido CTHFORARBOE G- —F4 + VOB THESH
Tnb, =, wb@hso -5 4 X (AKX IKHTHHBONBENEEERCEHNWT SN
EOBLHE TAMR, HPHAREOTCHIRKE T 20 M3 A E(BREROBR R
b,

DL RBEROLECHUBEHFTFC T~ XOMBE S RO BENSEC E 3T
LLECHBRTHLZLEEFZEL, =~V JHBRE PN TEHAOXAMBEOBEELY &,
AR AN NI - RF A lGET AREXRREOBETT AV, e TEEER
B O ERBrHN LT 2 HBAMIRH K220 LA, BEBEC S Lo TH,
R/ADOD =275 dWHEM6 143 BRRESh ASEIT4GE T - 6 L OWHRK
PACHEEBSTEZE LL, 2hin->s TEB L EL A4,

0. 7nozd FOBREIH SRR
FESIE B ( Bxperiment and Domonstration Farm D BT DA/E Farm )i~ -
VBT, NV EERAERTAETAEEE ( Seed Farm KM 1 9 4 ha, ik
6 0ha })O—AMIETOLNAZ3 ha OKMT, =~ #E, ¥y=25740C, />3,
oy 230 20=2=y F1WAEL, MEIO~100m, SRESLSEYIA F—
EvA Y VY — yORNEEEZ R TA v 2~ AF 424 b PB4,
oY W SHK T B AS A ERM EE L CRATERE TS b ARO AR 0~ 11
RCAER L 3 He Lot 5 MahatE (HWE) &, 5~ 6 HER ¢ A i Al 5
YaYa {5 (EHIE Y D G 5 T b,
TN HBROBBECHE ABEL <~V EHEKIRY L —EBFAD | habAdn
HREAKAARHMLTOHRATE Y, ABBFEORHN EOBAL O MRt R ing,
Yala 5O —MICHRMEC EWMIEREEA L TAREOLENE LT #t AL OO RS A



AT b,

BHGREE 4B

System 'C', Mahawell

Rainfall and Alr temperature
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200 .
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100 4 . Rainfall E T
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Jan. | Feb. | March|Apr. | May |June {July [Aug. |Sep. |Oct. Nov. | Dec. Total/Ave.
Alr remp. . : . : L
Ave. Max. 2¢.8132.1 | 32.9125,0 | 34.9 36_.2 35.6 |{-35.7 {35.2 [34.1 3;[.3 2_9.4 33.5
Ave. Min. 21,1 20.7 21.2 122.4 22,6 22,6 {21.6 ] 22.8 {22.5 21.9 22.3]20.8 21.9.
Rainfall 161 100 113 110 63 17 65 39 160 271 337 473 1,858
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D/E Farm, IARDP

Agronomic Activities on Rice Cultivation

Year  lliggs 1986 1987 1988 1989
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{3} 3 months __“__;1
2. Elite Lime Comparative

¢1) &-4 1/2 months
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Grain Yield of Varleties and Lines

Note

Table-1

a9

3 Varleties with #*mark are recommended varieties.

Studied at
D/E Farm, System 'C', Mahawell {(yield: t/ha)
. Season 1986 86-87 1987 87-58 1988 858--89 1989 | Mean
Entries Vala | Maha Yala | Maha vala { Maha Yala | (0O

1. Bg 379-2 6.46 | 5.75 6.11%
2. Bg 400-1 6.27 | 6.38 6.32%
3. Bg 380 8.28 | 6.79 ° 7.53 | 5.61 7.05%
4, Bg 11-11 6.96 | 5.62 5.29%
5, M1l 49-11-3 8.17 | 6.99 7.58
6. Bg 34-8 6.98 | 5.79 6.38%
7. Bg 276-5 6.87 | 4.80 5.81%
8. Bg 94-1 7.28 ] 5,64 6.51 | 6.20 5.93 | 6.,30%
3. Bg 731-1 7.46 | 5.18 6.32
10. BW 288-1-2 B.38 | 6,23 7.3
11, B5-2795 6.59 | 6.05 4,26 5.63 .
12. 85-2774 6,90 | 5,33 6.03 | 5.68 6.62 | 5.39 5.99
13, 85-2759 5.24 5.24
14. 85-2763 6.11 | 6.24 5.61 | - 5.99
15. 85-2769 6.52 | 5.14 6.20 | 5.01 5,72
16. 85-2771 6.21 | 5.20 6.18 | 5.12 : 5.68
17. Bg 450 6.76 | 6.91 5.52 | 7.04 7.94 | 3.19 6.56%
18. RD-21 6.47 1 5.62 6.06 | 5.61 7.90 ] 5.07 6.12
19. RD-23 6.72 | 5.49 5.91 | 5.45 5.89
20, SPR 75055 5.79 5.79
851895 4,39 | 5.31 5,16 | 4,99 4,96
22, 85-1905% 5.35 | 5.61 5.67- 5.03 5.42
23. 65-1902 6.41 | 5.42 5.85 | 4.61 . 5.57
‘24, ISBg 1 5.43 | 5.82 5.74 | 5.41 6.05 | 4.92 ] 5.82 | 5.60
25. Bg 913 $.77 ] 5.88 |'6.07 ] 5.32 6.13 | 5.13 6.01 | 5.76
26. 15Bg 2 5,31 | 4.83 5.46 1 5.17 6.28 1 5.39 5.09 | 5.36
27. Basumathi 3.91 2.93 o] 3,42
28. Suduru Samba : i ) 2,81 2.97 J 2.89
29, Bg 1165-1 3.47 5.23 1 5.710 6.30 { 4.98 5.83 | 5.25
30..1165-2 3.23 5.42 | 5.68 6.29 | 5.56 5.93 .} 5.35
31, 1165-3 3.37. 1 4.621 5.79 6.18 | 5.11 5.73 | 5.13
32. 1165-4 3.69 5.64 | 5.17 6.24 | 5.87 5.82 | 5.37
.33, 1165-5 3.85 6.13 ] 5.51 6.22 | 5.49 5,86 | 5.51
34, 1165-6 3.20 | 5.41} 5.73 6.80 | 5.32 5.78 | 5.37
35. Bg 913-1 7.55 | 5.84 7.5L | 6.97
36. Bg 913-2 6.44 | 5.41 6.60 | 6.15
"'37. Bg 915 5.97 | 5.33 | 6.21 { 5.84
38, 1165-1 7.02 | 5.44 6.75 | 6.40
39. Bg. 1165-3 6.87 | 5.65 6.68 | 6.40
40. Bg. 1165-6 6.82 | 5.63 6.54 | 6.33
41. Bg 797 7.39 (. 6.39 5.46 | 6.4l
42. Bg 845 5.39 1 5.41 | 6.28 | 6.03
43. Bg 850~1 7.48 | 5.81 6.64 | 6.64
44. Bg B50-2 7.50 ) 5.86 6.69 | 6.68
45. Bg 932 7.56 5.13 6.35
46. Bg 936 7.54 1 6.02 6.78
47. Bg 1112 7.13 | 6.28 6.71
43. ISP & 8.25 1 5.25 6.75
49. -87-519 9.18 | 5.86 1.52
50. 87-524 - 8.96 | 5.87 7.42
Mean (X) 6.42 | 5.25 5,61 5.44 7.03 1 5.37 6.01 | 5.988
S.D. 1.00] .09 0.51] 0.52 0.85 ] 0.76 ©.88 § 0.875

Average Yield in Yala : 6.276 {t/ha), S.D. = 0.80

Average Yield in Maha ! 5.353 (t/ha), §.D. = 0.09



Grain hardness (kg/cm?)
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Head rice % and grain hardness relationship
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- Head Rice % of Varieties and Lines
Lxamined at

B/E Farm, System 'C', Mahaweli

Season 1986 | 86-87 | 1987 | 87-838 [ 1988 | 88-89 | 1989 | Mean
‘Entries = Tala | Maha Yala | Maha Yala | Maha Yala || (X)
1. Bg 379-2 29,5 | 57.4 43, 5%
2. Bg 400-1 21.4 | 59.8 40.6%
.3..Bg. 380 . 41.1 | 60.8 49.2 | 50.6 50. 4%
4. Bg 11-11 27.1 | 49.4 38.3%
5, MI 49-11-3 33.6 | 50.0 41.8
6. Bg 34-8 47.4 | 60.0 53,7%
7. Bg 276-5 33.6 | 37.0 35.3%
8. Bg 94-1 35.7 | 53.0 48.0 | 39.1 | 42.2 | 43.6%
9, Bg 731-1 18,2 | 69.0 49.1
10, BW 288-1-2 39.0 | 68.0 53.5
1. 8542795 27.1 | 45.6 41.5 : 38.1
12. 85-2774 47.8 | 46.8 48.5 | 49.9 53.6 | 54.1 50.1
© 13, 85-2759 31.5 ' 31.5
14, 85-2763 - 42.7 | 53.0. | 48.0 47.9
15. 85-2769 346.7 | 53.0 | 47.0 | 40.4 43.8
16. 85-2771 44.6 | 55.0 49.5 | 47.7 49,2
17, Bg 450 48.5 | 34.4 33.0 | 16.8 33.8 { 33.0 36.6%
18. RD-21 33.2 | 52.2 49.5 { 46.3 | 56.2 | 52.0 48,2
19; -RD-23 37.1 | 56,6 | 47.5 | 50.6 47.3
20. SPR 75055 26.0 26.0
21. 85-1895 . | 28.9 | 28.0 33.5 | 22.2 28.2
22, 85-1905 39.8 | 47.4 37.5 | 38.0 40.7
23. 85-1902 42.5 | 31.4 31.0 | 37.4 35.6
24. ISBg 1 : 41.3 | 36.0 39.5 | 49.3 s52.5 | 37.8 | 51.1 H43.9
?5. Bg 915 41.7 | 38.0 | al.s | 23.7 60.5 | 48.1 49.3 [ 43.3
26. 15Bg 2 36.3 | 33.0 46.0 | 23.0 | 55.5 | 49.0 | 54.4 [ 42.5
'27. Basumathi 28.6 ' 46.0 37.3
28. §. Samba 39.4 39.4
29. Bg 1165-1- 35.0 | 38.5 | 49.6 53.8 | 47.5 50.4 11 45.8
30. Bg 1165-2 39.4 35.5 F 47.4 51.8 | 43.6 69.3 i 44.5
31. Bg 1165-3 24.0 26.5 | 54.5 55.7 | 50.0 | 50.5 {43.5
32, Bg 1165~4 31.6 40.5 | 38.0 | 60.3 | 4B.0 52.8 |l 45.2
33. Bg 1165-5 29.0 35.5 | 50.2 42.8 | 41.6 50.9 § 41.7
34. Bg 1165-6 35.6 42.5 1 49.3 | 53,5 | 53.0 | 51.5 ] 47.6
35. Bg 913-1 30.8 | 28.0 36.6 | 31.8
36. Bg 913-2 35.0 | 30.8 | 34.9 | 33.6
37. Bg 915 : 35.8 | 43.6 39.7
38. Bg 1165-1 61.7 | 36.5 49.1
39. Bg 1165-3 56.0 | 41.6 48.8
40, Bg 1165-6 55.3 | 48.6 51.9
41, Bg 797 51.2 §31.2 1 41.3 43,2
42. Bg BAb 47.2 | 37.8 | 58.2 {47.7
43, Bg 850-1 38.6 | 41.5 59.4 || 46.5
44. Bg 850-2 40.1 | 39.1 61.9 | 47.0
45. Bg 932 48.3 | 48.3 48.3
46, Bg 936 45.0 | 45.0 45.0
47, Bg 1112 . 52.3 { 31.3 41.8
48. ISBg 4 51.5 | 43.0 67.3
49, 87-519 48.7 | 43.2 45.9
. 50. 87-524 ' 47.8 | 46.8 47.3
" Mean £X) 16.6 | 44,7 60.1 | 41,9 | 49.9 | 43,1 | 49.1 [ 43.2
5.D. 7.2 | 12.1 7.2 | 10.2 7.5 6.8 7.8 || 6.3
u— e r—

Note. #Mark are recommended varieties.

ALl of the grain samples were hulled and mllled under the same
conditions by using testing paddy huller: Model TH-35 and testing
pearler: Model HP-400R, The head rice % was determined by ueing
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H— 3 RIOGMM NMLE - 1988-89 Maha

Results: (grain yield: t/ha)

Nitrogeﬁ levels Phosphorus levels . Niﬁrogen ) DMRT
(kg N/ha) Po{0) P1(40) P2 (80) mean C(52)
No (0)- 609 | a1 | o402 | a0 e
Ny (40) 442 | 432 | Ts.09 |0 4.6l b
N2 (80) 5.38 | 5.44 | 5.45 s.42 1 a
Ny (120) 5.25 5.60 5.63 5.49 a
Phosphorus mean | 4.78 4.89 5.05 4,91

18D for Nitrogen treatment (5%): 0.347 (t/ha)
(1Z2): 0.490

C.V.: 5.57 (%)

Phosphorus Treatment: NS

B— 2 Effects of Nitrogen and Phosphorus
on the Grain Yield

6.0 4 6.0 .
| A —e AN
5.5 1 5.5 g:,:’“‘" l ____.._--L_JN.2
5.0 + 5.0 e Ave
4.5 4 4,5 e T !
4.0 | A.OJ o— T 0w
- L 0
A 1
T i ] T T T
N, N; N, N P, P, P,
Nitrogen levels © Phosphorus levels
H- 3 1988 Yala
Grain Yield & Nitrogen Phosphorus & Grain Yield
@ o ]
£ 7.0 £7.0 |
44 +J
T 6.5 6.5 o
W 6.0 | 3 6.0
= S
s 5.5 o 994
o T Y= 5,423 4 0.01345X o Y = 6.02 +.0.00525X
2 5.0 j/ r = 0,9518% s 9.0 r = 0,9496 '
[ = & .5./
0 40 80 120 0 40 80
Nitrogen levels (kg N/ha) - Phasphorus levels
(Kg P/ha)
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Grain yield {(t/ha)

Summary of the results 1986 Yala
Fac;ors Treatment level Grain yield (t/ha)
Nitrogen {N) No: no nitrogen 3.98 .
- Ni: 100kg N/ha 5.16
Phosphorus (P) { Po: no phosphorus 4,51 .
_ P1: 50 kg P/ha 4,64
Potassium (K) | Ke: no potassium 4.53
Ki: 50 kg K/ha 4,61 N3
0veréll'mean 4,57
Significant interaction uone
c.v. (D) 4.81 (%)
- B— 4 Effects of NPK on the Grain Yield i — 5  Yield and Factors Relationship
5.5
3 -~ 1 //D N1
5.0 Loy <P
4.5 5 o
. o - i
. - I Koozz;::;:?#;;fffffg K
4.0 i Vg o= 7 '
o 4.5 4 PO S
3.5 1 N ¢ -
= i
3.0;% -5‘ ] Ngo
O 4,0 4
L
Factors level 0 1
Factors level
F—5 @ XHHE X ER X DR
Summayy of the results: 1986 Yala

Factors Treatments Grain yield {t/ha)

Variety Vo BG 34-8 4,659 NS

Yy BG 94-1 4,871
Nitrogen Nop Nd ¥. applied 4.240

N 90 kg N./ha. 5.289
Phosphorus Po No P. applied £.603

Py 50 kg P./ha. 4,926
Potassium Ko No K. applied 4,726 N.§

K3 45 kg K. /ha. 4,804 777




Grain yield(t/ha)

-6 WEXRME (MHE)
Results: Nitrogen X Seedrate (Direct Sowing)

Grain yield {(t/ha)

Nitrogen levels | Secdrate levels (kp/ha) | yiipopen DHRY
(kg N/ha) §1(50) | $2(100) | 8,(150) mean | (5%)
No (0) 3,512 | 3.727 | 3.961 3.733 ¢
My (40) | 4.616 | 4.543 | 4.521 | 4.560 b
N2 (80) 5.275 | 5,357 | 5.055 5,229 a
Ny (120) 5.482 5.461 | 5,599 '5.514 a
Mean 4,721 | 4,772 | 4.784 4.776

— 6 (Nitrogen X Seedrate)

Effects of Nitrogen and Seedrate

g
e 6. 07 '
~ 3__:.:‘&:'_,“""“"“3
3 5.04 T N,
-3 Qe - — — o-——..--i---oN
> 4.0 ﬁl
S j.O‘w
J ) T ‘T
Ng N, N, N3y =~ Sy S» S3
Nitrogen levels Seedrate levels:
B~ 7 Witrogen and Seedrate Blfects - 8 Grain Yield and Nitrogen
Eg Correlation -
A 6.0 EE o
6. 45.0 = Ez 6.0 4
u o
0 4,0 ;, l§ 5.0 . _
4.0 3.0 = Bo404 7y - 3.86 + 0.015%
g g 3,0 = 0.97 %
3- 5 .,:6 ;; Y 0 97 .
-t T T T T
@ 0 40 80 120
51 ,s, Nitrogen level (kg H/ha)
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(Nitrogen X

Density)

Results: Effects of Nitrogen and Planting Density

Grain yield (t/ha)

1986-87 Maha

Nitrogen levels _Den51ty/1evels Nitrogen Tgst_igr
(Kg N/ha) : neans signiilcance
Dy Do D3 (5%)
No (0) 4,154 4,164 3.578 3.965 e Fohm
N (40) 4,094 4,430 4,435|  4.591 b D, . SO/ of
N> (80) 5.593 5.770 5.289) 5,550 | a D, @ 25/
Wi (120) 5.986 5,923 4,738 5,549 a Dy 1678/ of
Density means 5.146 5.085 4.510 4,914
Test for
significance a a b
(5%)
o 6.0 o -~-—o\__
4 o] e T TN
3 ] :ij:-“—qk\\\\\:: N
— .
.3 4,5 \{L—.“_‘“——ONI
b
o 4.0 o T
i ~-
o 3.5 ™ Np
&) )7
AL T L T T T T
N, N 0N, N D, D D,
F— 8 VayNxIxW
Summary of the Results 1987--88 Maha
.Factors Treatment Grain yield {(t/ha)
Variety Vo: 1SBg 1 4,461
' : Vi: 1SBg 2 4,406 NS
Nitrogen () Ng: No nitrogen 3.897 .
C Ni: 90 kg /ha 4,976
-insect C: (1) Io: No insect control 4,290 NS
o ' Iy: Monocrotophos G. 4,578
Weed C. (W) Wo: No weed control 4,395
o -Wy: Manual control 4.472 NS
Overall mean 4,434
Significant interactions None
12.5 (%)

C.V.
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Summary of the Results: 1988-<89 Maha
Factors Treatment level Grain yield (t/h)

Variety (V) Vp: Bg 1165-1 4,252 o

Vi: Bg 1165-3 4,300
Nitrogen (N) No: No nitrogen ' 7 3.913 L.

My: 90 kg N/ha 4.639
Insect cont.(I)| Lo: No insect cont. . 4.075

I1: Monocrotophos G, 4,477
Weed cont, (W) {We: No weed cont. 4.119 ok

Wy: Manual weed cont 4.433
Significant interactions Vi1
Overall mean : 4,276 {t/ha)
C.V. () 6.615 (%)

#F—10 REHELINE

Results: (grain yield: t/ha) ' 1988 Yala
Replications Mean
Treatments : : :‘1d DMRT
1 it | o1In v yre

Mechanical 5.70 | s.42 | s.05 | 5.37 | 5.385 | a

transplanting : ;

Manual , 5.30 | 5.34 | 5.47 5.83 5,485 a

transplanting .

Direct row 5.13 | 5.23 | 4.58 | 4.92 | 4.965 b

seeding

Direct 5.12 | 4.66 | 4.46 | 5.23 | 4.867 - b

broadcasting . _

LSD for treatment : 5% level : 0,389 (t/ha)
C.V.: 4,70 (%)
Overall mean yield: 5.176 (t/ha)

—A48—
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paddy Rs. 30,000

Rs. 12,000 Labor Rs. 8,500
: Paddy )
Rs. 30,000 3 '
P, & Cow ‘ ks, Ty
Rs. 7,600 - _ 8,390
I
Paddy
9%
Paddy
_ +
Poultry & Cow ' 11
237 Paddy
+
Cash crops

28R

IT1 \
Paddy + Cash crops
4+ Poultry & Cow
32%

000" 0% "s¥
Apprg

Anticipated income in Unit 2 & S

Tncome - Unit 2 Unit 3

Income before settlement Rs, 9,131 Rs. 9,430
Present income Rs. 15,482 Rs., 19,925
Anticipated income Rs. 31,370 Rs. 34,400
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ONION SEED PRODUCTLON IN SRI LANKA

SATARO YAZAWA

Abstruct

In order to produce onion seed in Sri Lanka two thials were conducted.

The first trial was to discuss necessary temperature for [lower bud dif-
ferentiation and the period of low temperature treatment. The second one
was to. prove an actual seed production of onion based on the first trial.
The treatment of mother bulbs in the highland for one month (temperature
min.:12.5°C. max.: 18.8°C) was effective for flower bud differentiation.
The vinyi roof house was also effective to protect the plants from
diseases and the flowers from rain though there were some phenomenon of

devernalization.



ONTON SEED PRODUCTION IN SRI LANKA

SATARO YAZAWA

1. Introduction

Oonion in Sri Lanka are classified into fwo categories one is cailed

Red Onion (Allium ascalonium) and the other is called Bombay Onion

(Allium cepa) (Handbook for the ceylon farmers). The former is propagated

by bulbs and has a domestic production of 20,000 ton against the demand
of 30,000 ton. lowever the later is 5,000 ton of the douwestic production
against the demand of 60,000 ton and 50,000 ton of onion is imported -
{CWE statistics 1986)

This so called Bombay onion has good marketability in $ri Lanka and
good storage ability so that the planting acreage of onion has been in-
creased remarkably in the dry zone area. At present, all the seeds have
been imported major variety being Poona Red. 3,500 kg of the seeds was
imported in 1985 and it is estimated 6,000 kg for 1988,

However, the following problems has been raised recently under present

seed gquality and seed supplying systems.

(1) It is difficult to obtain the onion seeds before the middle of April
which is the optimum sowing time of the seed. 1f it is late in sowing
the first rain will come Lo the field at the harvesting time which induces

rotting and deterioration of products.

(2) Present available Poona Red in the market is poor in distinctuess and
uniformity. Especially certain segregatiom is observed in skin color and
initiation of builbing. The red skin is the most diwmportant characteristic

of the onion to be prefered by the people of the Island.

(3) 1t is difficult to change the present importing variety to other
oversea's guality seeds due to high price comparing to the present seed.
The price of Poona Red is Rs300/kg but Red Creole which is imported from
Burope is Rsl,350/kg (1 rupee = 5 yen). '

(4) It is difficult to store the seeds which remain ome year to thé next

year. Cultivation due to poor storage facilities can often lead to some

seeds showing poor germination in the farmer's field.

Agronomist cum Coordinator, Integrated Ayricultural Demonstration Project
in Mahaweli Area, Mahaweli Authority of Sri Lanka, Colombo, $ri Lanka
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Trom the reasons said above the necessity of onion seed production in
the Island has become a priority. The technical cooperation project started
in February 1983 as The Integrated Agricultural Development Project in
Mahawell Area is being implemented by the JICA., The onion seed production
programme has been taken into the Project and the work commenced in August

1985.

2. Materials and targets of selection

The reqﬁired characteristics of onion in Sri Lanka are red skin strong
pungency and non-disintegrating flesh for boiling., Though the present
Poona Red is poor in distinctness and uniformity the variety has many
excellent characteristics which are adaptable to this locality., Therefore
the mother bulbs are selected from Poona Red based on the following con-
ditions. | |
(1) Red skiun and 50-100g in weight

(2) Bulbs which can be harvésted with the tops failing over in 3 and half
months after transplanting of seedling in the middle of May. (Sowing in

the middle of April)

3. Preliminary trial on the fequired low temperature and period for flower
bud differentiation.

Materials and method.

The mother bulbs which have red skin and 50-100g of var Poona Red
were selected at the farmer's field in Dambulla September 1985.
108 bulbs were counted per treatment and kept at the Potato Farm in Nuwara
Eliya (2,400m above sea level) and the Dem/Exp Farm in the lowland (80m)
on November 21 1985 respectively. One two and three months after the
treatment, the onion bulbs were planted in the Dem/Exp Farm on December
20 1985, January 20 1986 and February 20 1986 respectively.

Results.

(1) In one month's treatment at Nuwara Eliya where the minimum average
temperature was 12.5°C and the maxmum average temperature was 18.8°C,
boiting'was observed 30 days after planting {(Jan. 20), flowering at 50
days (Feb. 20) and seed heads were harvested 100 days after the planting.

(2) However, the onion bulbs which were treated at the Dem/Exp Farm (control)

- also showed signs of bolting on February 18 and flowered on March 10.



(3) In the case of 2 month and 3 month's treatment the mother bulbs were

elongated during the treatment. Those showed peoor growth after planting

and finally died.
(4) When it was February heavy rain came which has remarkably caused

poor seed setting.

Table 1 Temperature at the Dem/Exp Farm and Nuwara Eliya (1985-86)

Rov. Dec. Jan. _ Feb.

The Dem/Fxp Farm Max 31.3 29.4 29.8 32.1°%C

(Lowland) Min 22.3 20.8 21.1% 20.7

Potato Farm Max 19.3 18.8 13.3 19.4

{Nuwara Eliya) Max 12.3 12.5 11.2 11.1
Piscussion

(1} The bolting and flowering of Poona Red was induced in the lowland
where the minimum temperature is 20-21°C and maximum temperature is 30~
32°C though it was late bolting and small flower heads. It means that

the necessary low temperature for flower bud differentiation of Poona

Red seemed to be very high.

(2) However it is considered that the bolting and flowering was induced
by a very critical temperature conditions. If the seed broduction is
repeated under this condition we may collect seeds from the easy bolting
planté. Subsequently unexpected flower bud differéntiatién and boiting
might be induced at the actual field of onion culfivation which will
cause poor yield and low quality bulbs. Therefore flower bud differen— -
tiation in the highland which provides sufficient low temperature was
employed in the next trial. One month exposure to low temperature is
not only effective for flowering but also good for uniform sprouting

from the dormant bulbs.

(3} The temperature was lower from December to February together with
rain showers. 1If the rain persisted during the flowering time like this
trial then all efforts during the tfial would have been ﬁasted. A
Alrering of time of planting the mother bulbs or construction of the

vinyl roof house is required so as to protect flowers from the rain.

,,66_



(4) This cropping pattern 1s presumed as a combination of table onion
cultivation and seed production, Especially, if the seed is produced

before the sowing time of onion this is considered to be favourable,

Jan Feb Mar Apr May Jun Jul Aug Sep Oct WNov Dec S:Sow,P:Plant

D:Harvest

Onion cultivation § P i
) T:Treat of bulb
F- H
— r r F:Flowering

4, Trial of onion seed cultivation under the vinyl rool house

Materials and method

Reu skin slender neck and 50-100g of mother bulbs were selected from
buibs which were harvested at the Dem/Exp Farm in September 1986. The
mother bulb were brought up to the highland Fuwara Eliya to be treated
with natural low temperature from December 7 to Jaunuary 6 1987. When it
was Jaauary 7, the mother bulbs were brought down to the Dem/Exp Farm and
the bulbs ﬁere soaked into 1,000 times solution of Benlate for 20 minutes.
10kg, 20kg; 10kg/10 are of N.P.K. were applied prior to the planting. Then
the bulbs weré tfansplanted at the bed which width is Im and 3 rows plan~
ting. The plant to piant is 30cm. Captan, Dithane and Benlate were
sprayed at 10 days intervals respectively.

As flowers of onion were bloomed on March 5, the flowers were pol-
linated by the down brush. The time when black seeds were exposed on
April 20, the seed heads were harvested.

Results

(1) Plants were protected from Purple bloth (Alternaria porri), which
damaged plants seriously in the previous year by the employment of the

vinyl roof house and pericdical spray.

(23 The.bdlting ratio of mother bulbs were 75% and number of seed head
per plant was 2.4. Some of the plants showed vegetative growth at the

top of tﬁe flower'buﬁ just 1ike a pencil cap. When this happens, poor
flowering océurs.

(3) Number of flowers per seed head was. 302, number of fertilized flowers
per seed head was 100, fertilization percent was 33% and oumber of seeds
per seed head was 316. Some of the flowers showed different lengths of

filament which caused blooming of flowers to occur at random.



(4) Seed yleld of 2 sets of vinyl roof house (205 m?) was 3.8kg. If

it is converted to 10 ave, it is 9.2kg/10a.

Table 2. Observation of flowers

e

Observation item

IV

Rate of bolting

75%
2.4 seed head

Number of seed heads per plant

Number of flowers per seed head 302 flowers
No. of fertilized flowers per seed head 100 flowers
Yertilization ratio 33%

Number of seeds per seed head 316 seeds

20 plants were counted

Flowering time of onion in the vinyl roof house



Discussion

(1Y 9.2kg of seed yield is extremely low. As the size of omne plént is
gmall, if the plant space is shortened from 30cm to 15cm, it might be

possible to increase the vield by increasing plant population.

(2) The bolting ratio is not sufficient. It is considered that ver-
nalization treatment is erased by the followed high temperature in the
winyl roof house which causes non-bolting (Devernalization). An employ-—
ment of the vinyl roof house is necessary to protect flowers from rain

but contiﬁuous'extremely high temperature (45C) must be avoided. Painting
the roof white or some shading voof is vequired to prevent the increase

of plant temperature.

(3) Thé'onion bulbs were arranged in the wooden flat which were piled
.5 Stories.for a month in the highland. As a result, thé onion bulbs

which were kept in the lower flat had yellowish elongated sprout (10-15cm)
due to no light was given to them. It was observed that poor bolting
plants were resulted from the bulbs which had yellow sprouts. Sun-lighten-
ing'iS'éeemed to be related to flower bud diffeventiation of onion.

Therefore piling onion in the flat should not be exercised.

(4) TFlowers were pollinated by the down brush in order to increase the
seed'settiﬁg'ratio. However it was observed that the stigma were injured
by the brush. While the flowers were blooming, some jungle big bees
visited the flowers., it will be benefieial if those jungle bees are fully
utilized as pollinator.

(5) During the treatment in the highland, there were some bulbs which
became soft and light after sprouting. Those bulbs were very poor in root
development after planting. It is important to select well matured bulbs

as a mother bulb.

if some attention is paid to the above discussions, onion seed will be
produced in the Island even though Sri Lanka is iocated in low latitude
tropics, furﬁhermore, if we can find dry area where less rainfall in
January to March the vinyl roof house is not necessary which bring see&

production more effectively.
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c. PR ALGRBLABTARKELS 2}

(1} Cost of Labour Total expenditure
No. Items Labour unit  Cost unit Total expenditure No, Ltems Rs.
1, Land preparation 20 53.50 1,0790.00 1. Labour 2,033.00
2. Transplanting 6 53,50 321.00 2. Mother bulbs 25,000,00
3, Mulching . | ) 2 53.50 107,00 3, Fertilizer 657.00
4, Chemical spraying 2 53,50 107.00 4, Chemicals 1,510.00
5, Pollination 4 53.50 214,00 -
6., -Harvesting Processing 4 53.50 214.00 Total 29,200.00
Sub Total 38 2,033.00 Total yieid from to area basis
= 15 Kg (1987 D/E farn Data)
1 Cost/Yield + Rs. 29,200.00/15 Xg
(2) Cost of Materials - Re. L,946.707K v
No Items Amount, {Kg) Rs./Kg Total expenditure
1. Onion mother balbs 2,000 12,50 25 ,000.00 Note:
2. Compost 1,000 0.20 200.00 (1) Mother bulb produced by D/E farm,
3. Amonium sulphate 70 3.85 269,50 The cost become less.
4, Muriate of potash 25 375 93.75
5. Super phosphate 25 3.75 93.75 & i; im?tivi 339: z:i;d wpre 30 ka1l 2.
6. Benlate 1 13,60 336,00, & cost Secom :
7. Copper sandos 5 176.00 880.00 {3) Exclude equipwent & materials from
8. Monocrotophous 800m1 147 /400m1 294.00 Japan.
Sub total 27,167.00
2. 2<=FX¥OBFEH
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WO—oTHH9 (Table 3),
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Table 1 Size of B.Onion seedlings of each trials

Treatment Plant No. of Leave No,of Root . Stem , :Elant
Hight ILeaves Length Root Length ~Diameter Weight
Control 1  15.80  2.70  13.40  8.40  4.26 2,18 0.47
2 - 18.16  3.25  15.85  11.80  5.39 2.76 0,86
3 14.75  2.35 11,89 8.20  5.17 1.70 0.34
- TOTAL 48,71 8.30  41.14 28.40  14.81 6.64 1.67
AVE. 16.24  2.77 13,71 9.47  4.9% 2,21 0.56
STDEV 1.75  0.45 2,00 2,02 0.59 0.53 0427
Maleh 1 24.19  3.60  20.66  11.75  7.00 3.05 1.17
2 24,26  3.38  21.32  11.00  7.20 3.05 1.11
3 21.88  2.70  18.73 9.00 7.59 . 2.57 0.62
TOTAL 70.31  9.68  60.70  31.75 21.79 = 8.66 2,90
AVE. 23.44  3.23  20.23  10.58  7.26 2.89 0.97
STDEV 1.36  0.47 1.35 1.42 0.30 0.28 0.30
Mulch & 1 20.82 2,80  16.86  8.75  6.06 1,98 0.51
Shade 2 23,33  3.18  20.51  11.50  0.42 2,31 1 0.79
3 23.80  3.13  20.36  10.75  6.32 2.98 1.08
TOTAL 67.95  9.10  57.72-  31.00 18.80 . 2.39
AVE 22.65  3.03  19.24  10.33 6,27 2.42 0.80
STDEV 1.60  0.20 2.07 1,42 0.19 0.5 0.28

Total of each tretment (average)

Cont, 16.24 2,77 13.71 9.47 4.94 2.21 . Q.56
Mulch 23.44 3.23 20.123 10.58 7.26 2.89 G.97
ShadetMulch  22.65 3.03 19,24 10.33 6.27 2,42 0.80

Table 2. Size and Yield of Tomato

Hervest date No. of fruit Weight (grs) Av,Wt./fruiﬁ

14th Dec. 47 5,500 117
16th Dec. 44 5,000 114
18th Dec. 85 11,000 129
Total 170 21,500 126

— 80 —



Table 3. Yield of KURIKIN

Fruit category - Ho.Fruit  Weight{kg) Av.weight AV.Perimeter %

' Gig size 170.0 455.0 2.68 56.4 53.13
Medium size 90.0 110.0 1.22 46.6 28.13
Small size 60.0 ©55.0 0.92 33.4 18.75
Total 320.0 620.0 1.94 49.3 100.00
Note
Bigest fruit 2.7kg. 60cm Perimeter
Smallest fruit 0.5kg. 30cw Perimeter

Table 4. Appearance of Narrow Leaf Diseése
No. No. of plant No. of disease plant Z
1 49 10 20.4
2 539 7 11.9
3 60 17 28.3
4 51 18 35.3
5 49 12 24.5
6 58 10 17.2
7 57 “15 26.3
8 55 9 16.4
9 58 20 34.5
Total 496 118 23.8(Av.)

Table 5. Appearance of Narrow leaf disease in dence condition
Table 5. Appearance of Narrow Leaf Disease im Dence Condition

No.of No.of %

No.dis. &

z

_ No.of A Total No,of %
plant diseas yellowish - yellowish diseas plant
plant plant plant
195 15 7.7 9 4.6 1 0.5 25 25 12.8

Note: Two plants are discovered by recovers from narrow leaf symptoms
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Table I-1 Water Consumption in the Field in Relation to Inflow and Outflow
Inflow Inflow Outflow Rainfall Crowth
Date 1pj-g (/D) | D1-7 (/D) (M*/D)  (mm) | Stage
7/30 412 ~ 16 4.5 .
31 158 - 3 - Young
8/01 158 - - - Panicle
02 158 - g - Formation
03 440 - 9 - 3
04 147 - - -
a5 1,606 - 3 -
06 380 -~ 16 -
07 1,123 - 95 -
08. 518 - a5 -
Qg 1,293 - 308 -
10 900 - 49] -
11 553 - 211 -
12 700 - 124 -
13 475 - 68 - N
14 995 111 38 - Booting
15 869 31 86 -
_1
Total 10,885 142 1,572 4.5
Mean 640 71 92
mm 9.8 56.1 N
Table I-2 Water Consumption in the Field in Relation to Inflow and Outflow
Date Inflow Inflow Oucflow Rainfall Growth
pi-8 (M%/D) | D1-7 (M/D) (% /m) (mm) Stage
8/16 662 206 67 -
17 475 190 57 - Booting
18 270 79 38 - }
19 300 - 47 -
20 585 95 57 -
21 1,653 - 38 —
22 522 142 142 11.5
23 632 - 350Q -
24 774 27 170 -
25 1,700 31 189 -
26 1,763 206 265 -
21 1,073 111 8049 -
28 554 5 142 -
29 948 285 161 -
30 1,450 340 284 -
o3 1,403 554 124 22.5
9/01 206 79 308 -
02 900 47 124 -
03 63 995 114 - 4
Q4 31 47 67 - Milky
05 5 142 29 -
Total 16,569 3,833 3,582 34,0
Mean 789 183 171
o 12.6 144 .6
Grand total] 27,454 3,975 5,154
Overall . 722 173 136
mm/Day ] 11.4 136.8

Note: *Water Consumption of & mm/day was assumed in upland field and dé&ucted

frbm the total walter consumption.



Table II-1 The Relation between Water Requirement in Depth,

and Meteorological Data (No, 5-2)
_ gggiirement yaximum Rainfall Pan-— Growth
Date in Depth Tewperature Evaporation | Stage
(m/m) (°c) {m/m) (m/m) of Paddy
7/22 12.0 35,5 ~ 8.6
23 13,0 36.0 - 9.5 Young
24 13.0 36,5 - 7.9 Panicle
25 42.0 36.0 - 4.4 Formation
26 8.0 36.6 - 7.0 (
27 7.0 36.6 - 7.0
8/05 8.0 33.6 - 6,2
06 10,0 34.6 - 9.2
08 - 6.0 34.0 1.5 4,7
09 18.0 31.6 - 8.8
10 10.0 34.9 - 9,2
11 8.0 33.9 - 6.8 i
14 12,0 36.5 - 2.0 Booting
15 14.0 36.6 - 8.3
Mean 11.1 8.1
8/16 20.0 37.3 - 8.1
18 16.0 36.1 - 7.9 Booting
19 19.0 36.7 - 9.5
21 19.0 39.0 - 9.4
22 -19.0 37.5 16.5 8.8
24 7.0 35.7 - 6.1
27 10.0 36.3 -~ 8.6
9/01 -16.0 35.4 3.0 1.5
02 11,0 33.0 - 5.2 Milky
04 26.0 36.9 - 8.9
Mean 16.0 8.0
Over-
all 13.1 8.1

Q7 e



Table II-2 The Relation between Water Regquirement in Depth,
and Meteorological Data {(No. 5-3)

. Wate? Maximum Rainfall | Pan- Growth
Date sequlrément Temperature Evaporation | Stage
in Depth | of Paddy
{m/m) (*e) (m/m) | (m/m) "
7/27 8.0 36.4 - 7.0
28 9.0 36,2 - 7.4 Young
31 21,0 37.0 - 3.0 Panicle
g/01 8.0 35.0 - 5.7 Formacion
02 11.0 36.0 - 7.5
03 15.0 35.0 - 7.3
04 10.0 35.0 - 9.5
13 7 10.90 35.0 - 9.1 Booting
Mean 11.5 7.1
8/21 12,0 39.0 - 9.4
22 ~-12.0 37.5 16.5 8.8
23 6.0 37.5 - 5.6 Booting
25 8.0 37.0 - 7.7
28 12,0 36.0 - 8.6
9/01 31.0 35.4 3.0 1.5
02 18.0 33,0 - 5.2
03 12,0 35.6 - 7.1
04 10,0 36.4 _ - 8.9
Mean 1i.1 7.3
Over-
all 11.3 7.3
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1. ?ransplanting - Maximum Tillering stage
2. | Maximum Tilling stage - Young panicle formation
3. Young -panicle formation - Booting
4. ! Booting -~  Heading
5. Heading - Milky stage
6. | Milky stage - Maturity
_ PERIOD
1. Transplanting - Maximum Tillering stage
2. Maximum Tilling state - Young panicle formation
3. Young panicle formation — Booting
4, Booting ~ Heading
5. Héading -~ Milky stage
6. Milky stage - Maturity
¢ Transpiration
X Evaporatibn
0.9 & Percolation
0.8} ..
/'0"‘/
0.7} ’
e
.
0.6 i
rd
rd
0.5 -7
. N o o
0.4 1 /x
0.3 % o
O__,/O\O 0\ X
0.2 o [
X //////
0.1 2\__\)(/ A
: — N ///////
o ) .\\A 1 1
1 2 3 4 5 6
Fig. 1-1 Water requirement in depth (cm)
Growing stage 1 2 3 4 5 6
Transpiration 0.13 0.09 0.17 0.31L 0.43 0.28
Evaporation 0.25 0.29 0.25 0.29 0.21 0.3}
Percolation 0.09 0.08 0.06 0.01 0.12 0,22
Total 0.47 0.46 0.48 0.61 0.76 0.81
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Table 5-1. Table fov Meaéuring De\_.%itces_

OVER-FLOW D-1 WIDTH Sp-1 WIDTH FIELD CANAL
'WATER DEPTH 2.25 (lit/sec) | 1.80 (lit/sec) WIDTH (lit/sec)
(cm)
0.5 1.2 0.6
1.0 3.3 1.8
1.5 6.1 3.4
2.0 9.4 5.2
2.5 13.0 7.2
3.0 17.2 9.5
3.5 21.6 12.0
4.0 26.4 14.6
4.5 31.5 17.4
5.0 42 36.8 20.4
5.5 51 42.5 23.5
6.0 61 48.4 26.7
6.5 72 54.5 30.1
7.0 87 60.9 33.6
7.5 96 67.5 37.2
8.0 110 743 41.0
8.5 125 81.3 44.8
5.0 141 88.5 '48.8
£9.,5 158 96.0 52.9
10.0 176 103.6 57.0
10,5 195 111.4 61.3
11.0 218 S 119.3 67.1
11.5 237 127.5 70.1
12.0 260 135.8 74.1
12.5 284 144.3 79.3
13.0 310 153.0 84.0
13.5 237 161.8 - 88.8
14.0 365 170.8 93,7
14.5 394 179.9 98,7
15.0 425 189.2 103.7
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s 2 KM BRI vt B HIK

First Padding Between Iirst

plowing plowing-paddling
Water for land 7 5mm 75mm 5 mm/day
preparation :

VeBABIMR K BRI S B 21— R 7 — b D&

Growiung stage 1 7 3 4 5 6

Water vequirement | .y 46 0,48 0.61 0.76 0.81
in depth _

Hight of sluice
gate

7.0cm 7.0cm 7.0cm 8.0cm 9.0cm 9.0cm
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Turn out No,8

& H XK

4 ha 4 ha

6 ha

The method of calculation is as folloﬁs.

A Qx Xl + Q x X2 x 0.05 + Q= XB x 0.05
= 86400 x Q x 4/14
B : Q x X2 + 0 x XB x 0.05 - Q x Xy x 0.05
= 86400 x Q x 4/14
C: Qx3X3-0Qx Xy x0.1=86400x0Qx 6/14
Where : Q@ Amount of water (1/sec)
X7 ¥ Water supply hours to block A {sec)
X Water supply hours to block B (sec)
X3 Water supply hours to block C (sec)
X; ¢ 21437 S8 o .0 hours
X2 + 23820 = 6.5
'XB 1 41143 = 11.5
Ty Fo—F— g rOErEE)
Cowmand area A ! 4ha B : 4 ha Ct6 ha -
R
Irrigation time 7:00 - 13:00 13:00-1930 | 19:30-7:00




6 —2 Observation Results of Tensionmeter in Relation to
Amount of Water Irrigated in Upland Field

Measuring depth: 20cm
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Tension of Mercurial Column {(mm)

100

Observation Results of Tensionmeter in Relatiocn to
400 - Amount of Water Irrigated in Upland Field

Measuring depth: 20cm
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Observation Results of Tensionmeter in Relation to
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2. BERNK :
Table — 1B OB EHo TRETHH THRAREATUWELADIOTS Do
BEALES 4~ 0.5 mm day Tdh oo
i, BEROMEBEILT YHEALORB LN L, MAKBENLERBALEHELIWOR
&9 f%lo
Table 1 Percolation Quantity & Ground Water Level
" I
Ho of days 5 days |10 days
after taking! of after |11 21 31 33 51 61 71 81 91
Rook jtiller-|ciller- x . Total
ing ing “20| ~30 b g0 1 w50 | 60 7R " 80 w98 |~ 100
stage _stage . .
Period
(Monch/day)}| 12.1 12.6 12.16 12.26 1.5 1.15 1.25 2.4 2.14 2.24 3.5
4 " u N . u r 4" N U -
Item 12.5 12.15 12.25 1.4 1.14 1.24 2.3 2.13 2.23 3.4 3.14 105
Total ercolation
;‘e‘j‘i‘;stf in each 30.5 66,0  73.0  76.0  79.0 54,0 72,0 78.0  75.0  85.0  95.¢ 7815
(o)
—
Daily average in
each pericd 6.1 6.4 7.3 7.6 7.9 5.4 7.2 7.8 7.5 8.5 2.5 7.4
(o)
Average depth of
ground water from
surface 29.6 2.2.8 27.6 28.2 28.9 3.2 26.7 28,9 25.6 21.0 54.1 27.2
(i) i
Influence of Ground Water Level on Vertical Percolation
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3. FRIMM A &
Table — 2 == » 1} DU tarn out (A= 3.0 ba ) Kb Tl LA OTH
bo TP AIRANLA 9B TH o 2,
Tk, WEEHEDOKROL L PTHATANKER &AL G2 THRMTBHARS
WE L, TOEEROGEDOTD 2,

Table 2 1Irrigation Loss in Continuous Irrigation

Location " | Quantity of Surplus
of Irrigation Water | water into drainage Rate of irrigation
Measurement canal losses
(Irrigation losses)
(m ) (m ) (%)
Seed Farm
Turn out D-1 696.8_ 341.4 49

1. LA»sHKE
Table — 3AHORPECHLBELZHAABEZHELAIOTH S,
KA EHAKBEAHNFEFEOBESHEC110~150wmm, EFEOMBTLOO~180
mm Th >,

Table — 3 {UAh & HARFEOERE

L [ WIEsEA | B ok B | KEWHE | KERE | sy LB 1 S

Il'l3 nf mm .

"8 B8 (=) ol 61.32 420 146 | ¥HkEE LG
" W9 70.91 622 114 | ReE ”
"8 9 (¥F) F3 74.79 420 178 | EHkEE #
. 4 66.37 414 160 # ”
" F9 6537 622 105 | {Z2MkEB "
# Fil 0395 8043 117 ” ”
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Inflow—Quiflow #HHEH L&, &t &, i?*m?KEﬁEE% P ORERIEIR

raa a
a o AKRIBEER(S k)
0,  BEEM~ORAR
Qo : HAEEXMH» bOWKAR
L BERMOAIERE
Table—4 KEIEKLORRIE
WA IIE & KE RS | EAKMEH | KAR | GBE | Ba®
(L) (w'/s) (n'/s) (%, km)
(b—1 Canal oA BE
Unit—1) {awzl)—1t) 1.3 &301_[ 2,258 1.4
y 13 2516 2,427 2.7
p 1.3 2,198 2,145 1.9

6. MHIBHKE

KRR CHBIN D ERYBICRER S Y MA, BREOI bHAKE LCHHETELH

SEhEviR B AKER, HFETI157

f@ﬂfco

7. KEMOKE &R
Fig — 6 BKIKE &30 LK EIIC S0 RIS L7 ko U (AR O B R T B
KBEHEKE B~ CHE LEBRAS 2 CREKS >R
Fi, DPABCIMDA 0 CEBA S HARKEH THA S 2o
HBHKBICIENTEHOISETH >,
KBEETILELEBCIELI0a%b3~4 L sOkEd#lgantceicib,

2C~ 3 CHER Lo |
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Table 6 Comparison of Water & Seoil Temperature in Flooding Area &
Continuous Irrigation Area
( Maximum Minimum Daily Average
_ ' Temperature Temperature Temperature
LOCATION
Flooding | Continuous | Flooding | Continuous | Flooding | Continuous
Area Ixrigation | Area Irrigation | Area Irrigation
Area Area Area
Water Temperature 42.0 39.7 22,0 22.0 29.6 27.9
Ground Temperature
10 cm Below Surface 37.3 36.8 23.5 23.2 28.2 26.7
20 cwm Below Surface 34.5 34.3 24,5 24.5 27.9 26.3
30 cm Below Surface 4.1 33.9 25.0 25.0 27.3 25.8

8. i H #

Table—5, 9, Fig—8W KELIZAKE RURE~OFBEWEELLLIOT

5,

MM DA DB ABEEFELA T WEZ EICEE L TEEKERS 2, RERVFAMOL
HFliE o> TIEMETD o7,
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HR-CURVE

Table,l , Suppressed weir(mS/se§): - - B= - 1.000
- . D(m L
H{m)- | 0.200 1 0,250 | ©0.300 0.350 1 0,400 ] 0.450 i -0:500-
0.025 1.0.008 | 0.008 | 0.008 ;- 0.008 0.008 1 0.008 | 0.008
0.050 | 0.021 1 0.021 1 0.021 1 0.021 - 0,021 1°0.021.1-0.021
0.075 1 0.035 | 0.039 ] 0.039 ] 0.039 - 0.088.:] 0.038 1-0:038
0.100 | 0.061 | 0.060 1 0.060 | 0.060 0.059 | 0.059 | 0.059
0.125 ] 0.086 | 0.085 | 0.084 0.084 1. 0.083 0.083.] 0:083
D.150 | 0.115 | 0.113°] 0.112 | 0,111 g.110 [ 0.109 | 0.108
0.175 1 0.147 | 0.144 | 0.142 | 0.14] 0.140 ) 0.139 1 0.138
0.200 1 0.182 | 0.178 | 0.176 | 0.173 1 0.172 - 0.170. 1 0,169
0.226 1 0.920 [ 0.216 | 0.211 | 0.208 { 0.206 0.205 | 0.203
0.250 | 0.262 1 0.254 | 0.249 | 0,246 ; 0.243 0.241 | 0.239
0.275 | 0.306 | 0.297 | 0.290 | 0.286 | 0.282 1 0.280 0.278
0.300 | 0.353 | 0.342 ! 0.334 1 0.328 ' 0.324 ) 0.321 0.318
fig, 1-1 1-2 1-3 P-4 D 1-5 1-6 1-7
Ha-Curve (Suppressed Yeir) %;m3/sec .
-fig.1-1

B=1.0, 0=0.20

0.4
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fig.1-2
B=1.07 D=0.25

0.4

H{n)
HG-CHYRVE
fig.1-3 .
B=1.0,~ D=0.30
0.4

Him)
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fig.1-4
8=1.0/ D=0.35

0.4

1]
H{m) A
HR-~-CURYE
fig.1-5
B=1.0,7 D=0.40
0.4
Q
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fig.1-6
B=1.0 050.45

0.4

u
Him)
HO-CURVE
fig.1-7
: B=1.0 D=0.50
0.4 -
Q

H{m)
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6.5

70

7.5

5.0

85

9.0

9.5
100
110
120
130
14.0
15.0
169
170
150
190
200
219
220
230
249
250
26.0
210
280
290
300
310
320
330
340
350
360
370
380
3940
40.0

HETIK DU (KB 6 0 mm )

M@£@$%

1

1667
3333
5000
6667
8333
10000
116867
13333
15000
16667
25000
33333
41667
50000
58333
66667
75000
83333
91667
100000
108333
116667
125000
1333323
141667
150000
158333
166667
183333
200000
216667
233333

250000

266667
282333
300000
316667
333333
350000
366667
383333
400000
416666
433333
450000
166666
483333
500000
516666
533333
550000
566666
583333
600000
616666
633333
650000
666666

Bk S ) (hr )
K] G 12
556 278 139
1111 556 278
1667 833 417
2222 11dd 556
2778 1389 6.94
3333 1667 833
3889 1044 972
4444 2222 . 1111
5000 2500 1250
5556 2778 13890
8333 4167 2083
11511 5556 2778
13889 6944 3472
16667 8333 4167
19444 9722 4861
22222 11111 5556
25000 12500 65250
27778 13889 6944
30556 15278 7639
33333 16667 8333
36111 18056 9028
38880 19444 9722
41667 20833 10417
44444 22222 11111
47222 23611 11806
50000 25000 12500
52778 26389 13194
55556 27778 13889
61111 30556 15278
66667 33333 16667
72222 36111 18056
77778 38889 19444
83333 41687 20833
8B889 d4d444 22222
04444 47222 23611
100000 50000 25000
105556 527%8 26389
111111 55556 27778
116667 583323 29167
122222 61111 30556
127778 63889 31944
133333 66667 33333
138889 69444 34722
144444 72222 36111
150000 75000 37500
155%55 77778 38889
161111 80556 40278
166667 83333 41667
172222 86111 43056
177778 88889 44444
183333 91667 45833
188889 94444 47222
194444 97222 48611
200000 100000 50000
205555 102778 51389
211111 105556 b5Z778
216667 108333 541867
222222 111111 55556

&ﬂ@ﬁ(rmn/day)_

24

069
1.39
208
278
347
417

486

556
625
604
1042
1389
1736
2083
2431
2778
3125
3472
3819
4167
4514
4861
5208
5556
5903
6250
6597
6944
7639
8333
9028
9722
10417
11111
11806
12500
13194
13889
14583
15278
15972
16667
17361
18056
18950
19444
20139
20833
21528
22222
22917

23611

24306

25000

25694
26389
27083
27178
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10

D12
0.23
035
046
058
069
081
093
1.04
116
1.74
231
289
347
405

463

521

579

637

654

752

810

868

926

9.84
1042
1100
1157
1273
1389
1505
1620
1736
1852
1968
2083
2199
2315
2431
2546
2662
2778
2894
3009
3125
3241
3356

© 3402

3538
37.04
3819
3935
4051
4167
4282
1398
45.14
4630

20

023
046
0.69
093
1.16
1.39
162
185
208
231
347
4.63
579
694
810
926
1042
1157
1273
1389
1505
1620
1736
1852
1968
2083
2199
2315

‘2548

2778
3000
3241
3472
3704
3935
41.67
4398
4630
4861

. 50983

5324
5556
5787
60.19
6250
6481
6713
6044
71.76
7407
7639
7870
8102
8333
8565
87.96
90.28
9259

30

035

069

104

139
1.74

208 -

243
278
312
347
521

6.94

868
1042
1215

1389

1562
1736
19.190
2083
2257
243!

26.04-

2778
2951
3125
3299
3472
3819
4167
4514
4861
5208
55586
53.03

62590
6597

6944
7292
7639
79.86
8333
8681
9028
9375

9722

10069
10417
10764

11111

11458
11806
12153
12500
12847
13194
135412
13889

. 50
= (L/8R0)
058
116

S174
231
289
347
405
463
521
579
3.68

1457

1447

1736 .

2025

23158

2604

2394

3183

3472

3762

4051

4340

4630

4919

5208

5498

5787

6366

5944

7523

8602

8681

9259

9338

10417

10295

11574

12453

12731

13310

13389

14468

15046

15625

16204

16782

17381

17240

18519

19097

19376

20255

20333

21412

21981

22562

23148
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Fig—7, Table— 6 (I3AZ 1 5 mn OKMBIC 4 AT T6 0 mm H4GKL, FEKE

E% 6 0mm & LABAOKKTHREMTS B,

A ABWRICL AR KOBERTable 8 DY T b,

-6 AT ARAERY K-8 BEFMEEr—
— ' (fBIEfR K EOMK AR KB CHT LI0)
He & # ¥ 22 H A % 22 H
H # () (mm) MRe R A 1 2 3 4
1 375 - 30 0~ 10 mm 3 1 1 1 I
2 225 18 10~20 # 3/4 | 3741 374 | 374
3 37.5 30 20~30 # /2 | 347 12| 12
4 52.5 42 30~40 » L2 | 3740 1,21 L4
o3 3175 30 4 Omm B L e | 34 L2 e
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2. v HICEMY, BRI HORKER.

Water Requirement in Depth in each'ngWth stage (mn/day)
'89 Yala season

mean

15,9mm/day - o
: )]
16.6 17,1 ]‘6'9'16.3 : }5&’
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Water Requirement in Depth in each growth stage (mm/day)
'88~'89 dMaha season -
mean

13.5mm/day ?
| 58
4 13.9 14,0 13.8 -13.9 14.1 13.9 o
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Fig. 3.2

* In parentheses show evapo-transpiration at each growth stage.
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3. KB DML R

Table 3.3
Ared - Caiial Tvoa Canal Inflow Water Runoff Water Conveyance
i yp Distance(L)|Discharge{m/s)!Discharge(m/s)| Loss(%/Km)
D~1 Canal| Main canal
Unit 1 (concrete) 1.3 - 2,301 2,258 tos
Main canal 1.3 2,516 2,427 2.7
(concrere)
Main canal 1.3 2,198 2,145 1.9
{(concrete)

COWIFhR AP HY) OIHABRBEO—ME LTBE~~~ Y WEIKERD > &
BRT -2 &AL CAMREORUMERLCnD, (F18K)
207 nEEXRI - EBO2 v - X TH VTR ERD Y — X T | B DK% I

FADDBE OBED—RIGRITE 5 & & T, & RICHET B 7 1> &1
WiEv—n (FEEE) KAH L,

HEEONHAP CCOIBER LAF - 25FALT, EBILEAZSFHB LA,

(M2, 3,

ﬁzi

4. RERRUSHORY
== a7 AEROROORBMEZ 2 2 A 1ERTED o785, BRNOBELHY, I

3BM)

Rk FF B Lo o & CROMA ST E b D D, M UEIS ik KE S 61
BAOHEFMECETERTE LD o kDR A LB CTHD 2, LL, 2OTR Y
&bkﬁﬁﬁém§@w7y5~ﬁrbﬁﬁorﬁb,wB@ﬁ%&%E@%éﬁKﬁ%
L/Y)CV‘o
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CHAPTER III Irrigation Planning

Procedures

Irrigation planning should be stepped by the following chart.

-1

1. . Eetimation of Water Consumption
2. Water Requirement Computation of each season I
3. Warer Reguirement.of each Tuvunout

¥

4, Waterx reduifement from the Tank

3.1 Estimation of Water Consumption

Designed duty of watgﬂ

; . :
[@sable water in the Arqu
|

[Bg—use of drainage water| | Water from supplementary
Resources

EEPSS duty of wathJ

‘ .
t?ater requirement for Facility

Management

{
I

Water requirement for
Distribution Management

[?onveyance watey losses

[Net duty of water |

-

V[Effeetivé Rainfali]

1Unit duty of water

, = 1.
lEfapO—transpiration] }Percolationl [Water requirement for cultnre_]

(B )
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{Example

- Following is the rainfall data for Dec. '86 and Jan. '87.

.Average effective rainfall for every five days are calculated on this

basis.

Table 3.2

Date

Daily Rainfall

Computation

Effective Rainfall

Pec, -21 '86
22
24
25

¥

E]
E]

oo

o

(50.0+9.0+23.0)x 0.9
' ®x 0.9

T

73.8

26
27
28
~29
30
31

M Ln
coULouo |O

L~

{9.0+50.04+29.5+49.0)
x 0.9

123.8

Jan. '87

£~
=]

[#%)

(40.0+36.0)
x 0.9

68.4

]

OO oW

£~

{(20.0+44.0)
x 0.9

bl
LUt s

28.5 = 0.9

25.7

9-0 = 0.9

WM
cCofhrm | v—mrooolcoroo oo domoo|lcoooclowdawe |wow g
cowe |owx

(28.0+31.046.0) x 0.9

58.5

(F-—1)
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Table 6.1

Water Requifement calculation ! Yala season

(Transplanting method)
Nursery bed Paddy field Water
a = m A = m? Requirement
Nursery bed preparation 15mm
(Land soaking) x 1 day 75mm ]
Nursery bed preparation Smm/day
) x 12 days 60mm ]

Nursery bed preparation 75mm :
(Puddling and Leveling} ¥ 1 day 75min
Water Requirement in 15mm/day _
Hursery bed x 16 days 240mm
sub-total 450mm
Land preparation 75mm
(Land soaking) ®x 1 day 75mm
Land prepatration Smm/day :

x 12 days - 60mm
Land preparation 75mm .
(Puddling and Leveling) x 1 day 75mm
Rooting stage 14.8mm/day :

x 7 days 103. 6mm
Tillering stage 15.3mm/day )

x 35 days 535.5mm
Panicle formation, Bootding 16.9mm/day '
Heading and flowering stages x 35 dsya 591 . Smm
Milking, Dough ripe, 15. 5mm/ day
Yellew ripe stages x 21 days 325.5mm
sub-total 1,766 . bum

Table 6.2 Water Requirement calculation : Yala season
(Direct sowing method)

Paddy field Water

A = m? Regquirement
Land preparation‘ 75mm
(Land Soaking) x 1 day 75mm
Land preparation Smm/day
- % 12 days 60mm
Land praparation 7 5mm
{Puddling and Leveling) x 1 day 75mm
Germination and 15mm/day :
Rooting stage ® 16 days 240mm
Tillering stage 15.3mm/day

x 35 days 535, 5mn
Panicle formation, Booting 16.9mm/day )
Heading and flowering stages | x 35 days 391, S5mm
Hilking, Dough ripe, 15.5mm/ day
Yellow ripe stages x 21 days 325. 5mm
Total 1,902, 5mm

(#—2)
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Table 6.3

Water Requirement calculation :
(Transplanting method)

Maha season

Nursery bed

Paddy field

—

a= w A = w? | Requirement
Nursery bed preparation 75w
{(Land soaking) x 1 day 75mm
Nursery bed preparation Swmfday
* 12 days 60mm
Nursery bed preparation . 75mm
(Puddling and Leveling) x 1 day 75mm
Water Requirement in 12wm/day
Nursery bed x 16 days 192mm
aub-total 402mm
Land preparation 7 Swm
(Land soaking) x 1 day 75mm
Land preparation S5mm/day
) _ x 12 days 60mm
Land. preparation 75mm
{Puddling and Leveling) x 1 day 75mm
" Rooting stage 12. 1mm/day
x 7 days 84.7mm |
Tillering stage 12. 4mm/day
. x 35 days 434, Omm
Panicle formation,Booting 13. 9mm/day
Heading and flowering stages x 35 days 486. S5mm
Milking, Dough ripe, 14, 0mm/day
Yellow ripe stages x 21 days 294 . (Omm
sub~total 1,509, 2mm
Table .4 Water Requirement calculation
(Direct sowing method)
Paddy field Water
A= n’ Requirement
Land preparation 7 5mm
(Land soaking) x 1 day FSmm
Land preparation Smn/day
: x 12 days 60mn
Land preparation 75mm
(Puddling and Leveling) x 1 day 75mm
Geérmination and 12mm/day
Rooting stage x 16 days 192mm
tillering stage 12. 4mm/day
: _ x 35 days 434 . Omm
Panicle formation, Booting 13.9%mm/day
Heading and flowering stages | x 35 days 486. Smm
Milking, Dough ripe, 14 Oum/day
Yellow ripe stages x 21 days 294.0mmu4d
Total 1,616, 5mn
(£-3)
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Table 1 Construction of Rice Plant

Construction of plant building and installation of plant machine have

been carried out year by year as follows.

Item Cost Remarks
Plant building ¥ 42 million 1986 Including
Model-

infrastructure

Seed and rice processing machine ¥103 million 1986
Parboiled rice processing machine ¥ 96 million 1988

Broken rice separator and powder-— ¥ 17 miliion 1989
mill

Total ¥258 million
' ¥143/US$ in Dec. 1989
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Table 2
Results of processing of parboiled rice
To determine a suitable variety of vice for parboiling,

Materiéls and Methods

1, Variety and qﬁantity of paddy: BG 450 (Samba type), 400 kg.
2. Date of processing: From July 24 to August 2, 1989.

3. Steeping: 65 hours in the cold'watef, Water was changed 3 times
during steeping period,

Steam treatment: 20 minutes with 96'C in an open vessel.

4
5. Drying: 5 hourg in rhe sun on the concrete floor.
6. Whitening: 3-stage friction type was used .

; .

. Polishing: l-stage friction type was used.

Results and Discussion

Gross paddy: | _ 400.0 kg

Immature paddy: . 12.0_

Stone and waste paddy: 22.0

Trash and dust: 24,4

Cleaned paddy: 341.6 (M.C, 13,5%)
Paddy after parboling and drying; 323.6 (M.C. 12.5%)
Praduct (rice) from the parbeiled paddy are as follows: .
1, Brown rice : ' 2.0 kg

2. 1l-stage of whitening rice _5.0

3 Commercial rice (250 g) ' S 12.5

4, Commercial rice 3 _ 186.0

5, Commercial rice (second grade) : 7.0 (from éhifter)
6, Broken rice 0.0

7. Wasting rice and paddy in the machine 15,0%

Recovering % of rice from cleaned paddy:

212.5 (No. 1-6) + 341.6 x 100 = 62.2%
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Table 3 Cost of Raw and Parboiled Rice per kg

| Item . ' Raw rice Parboiled rice
Milling capacity per hr (paddy) 500 kg 444 kg
Cost of”paddy per kig Rs. 3.93 _ Rs. 3.93
Recovery % of commercial rice 46.8 % 54.9 %

e broken rice 13.5 % 5.4 %

" ~bran ' 6.7 % 6.7 %
Byfproduét”inéome per kg Rs. 1,62 Rs. 0,64

{broken rice and bran)

" Fixed ¢ost per kg (excluding: Rs. 0.80 - Rs. 2.48
interest on investment, taxes,
insurance €tc.)

Variable cost per kg ‘Rs. 9.11 Rs. 7.58
Operation cost per kg (after Rs. 8,29 Rs. 9.42
reduction of by-product
income)
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Table 1.

Paddy Transplanters

Summerized Estimated Cost of Operatiom on

Acreage Operation Operation
per hr cost cost
per hr per ha
Hand-transplanting {check) 30m? (100) Rs. 5.00(100) Rs. 625.00(100)
6-row FMRC manual transplanter 350m2 (438) Rs. 15.27(305) RS. 436.28(70)
4-row ISEKI transplanter 1320m? (1650) Rs. 62.35(1247) Rs. 472.34(76)
6-row KUBOTA transplanter 1980m? (2475) Rs.310.21(6204) RKs.1566.71(251)

Table 2. Estimated Cost of Operation on Paddy Reaping Machine
at MEA/JICA Farm in Maha 1987/88

KUBOTA AR-120(3.41p)

Man—-power!
Hand harvest
with sickle

Year of hours of work life

8 yearx40dayx8hr=

2560hr

Capital cost

Rs. 108,000

Rs.108,000+2560=Rs.42.18

Depreciation
2 ., | Interest on Rs, 108,000x10%~ (40day=Bht)
55 | capital , = Rs.33.75
ta M
& |Maintenance & Rs.108,000x11%+ (40dayx8hr)
® . |repailrs = Rs.37.12
o
5 9 |Total Re.113.05
Fixed cost Rs.113.05
v ® Fuel & PP
G'G =, | lubricant RS.BO-Shr Rs.10.00
o M @ W
el no |y
o P ages & Do
BB = allowance R=.40x1+8hr=Rs.5.00
o0
o o :
Total Rs.128.05
2,716m” /hr 80 Man-hr/ha x
Operation cost per ha 10.000 _ (Rs.40+8hr)
Rs.128.05x—FY=— = Rs.471.46 =Rs, 400.00

2,716
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Table 3. " Paddy planting and harvesting machine which were provided by
JICA in 1985 and 1987,

(¥. 125/Rs. 30.00 in May 1988)

1. ISEKT RICE TRANSPLANTER PX400-90 (1985) ¥. 257,700 Rs. 61,848

2. ISEKI BINDER RL50 {1985) 253,000 60,720

3. KUBOTA RICE TRANSPLANTER ST-600HD  (1987) 1,307,000 335,280
(4WD)

4. YANMAR DIRECT SEEDING MACHINE (1987) 1,188,750 285,300
ARPA-TRO

5. KUBOTA REAPER AR 120 (3.4Hp) (1987) 450,000 108,000

6. KUBOTA COMBIWE RX2750 (26lp) (1987) 4,300,000 1,032,000

~ Reference: ISEKI POWER TILLER KA7503(1985) ¥. 363,000 Rs. 87,120
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LIST OF TECHNICAL COOPERATION EQUIPMERT
(Equipment above 10,000 yen)

No. Name of equipment Qty. Price Place
1. Mitsubishi Delika Statiouewagon 1 1,843,000 P/S
Long DX Hihg Roof Disel 2300
2. BElectric typewriter with trans. 1 195,000 00
Olivetti ET-111 :
3. Type stand- 1 23,000 0
4. Hand typewriter Olivetti MS98-131 2 130,000 0
5. Tailing cabinet BA/f4 5 50,000 0
6. Steel cabinet 5 39,000 0
7. White board 900 X 1,200mm 4 54,000 0
8. White board 900 X1,800mm 1 65,000 0
9. Calculater 5 11,000 0
10. Z-light(Fluorescent lamp 20W) 5 13,000 0
11. Disel generator with standard 1 1,600,000 Q
tool set DCA-12S85Y
12. Electric rolling shutter 3,600x4,600
3,600x4 ,600mm 1 600,000 M
13. Electric rolling shutter
5,200x4 ,600mm 3 700,000 M
14. Toyota land cruiser $/Wagon 2 2,450,000 P/S
15. Honda motorcycle H-1008 5 262,000 B/s
16. Helmet Pull-face type $-20 5 11,000 P/s
17. Hitachi room air conditioner RA~
2181c¢C 1 265,000 0
18. Electric refrigerator 140 L. 1° 220,000 0
19. Electric rotary hammer drill 1 114,000 W
20. Electric angle grinder 150mm 1 42,000 W
21, Arc welding set AT-885 1 160,000 W
22. Oxy/Acetylene weldung and
cutting set 1 119,000 W
23. Mechanical tool set CU-305 1 59,000 W
24. Blacksmith hammer set 7 pcs set 1 34,000 W
25. Chain block 1 ton 1 21,000 W
26. Hydraulic garage jack 10 ton 1 150,000 W
27. Hydraulic garage jack 5 ton 1 150,000 W
28. Wheel dolly TD-4 2 208,000 W
29, Bench vice UV-75 Round type 2 29,000 W
30. 2 Jaw puller 200m 1 35,000 W
31. 3 Jaw puller 200m 1 32,000 W
32, Air compressor Hitachi 1 270,000 W
33, Type infflator with pressure
gauge AT-300 1 142,800 W
34, Tube valcanalzer with trans-
mission 1 83,000 W
35. Type removing tools T-4 1 43,500 W
36. Vernier caliper 300m 1 17,000 o)
37. Grease bucket pump SK77 2 115,000 W
38. Hand operated drum pump i3 17,000 W
39, Portable lubricator 880-267 1 270,000 W
40. 0il drain pan 830-264 1 100,000 W
41, Electric wood working tool set 1 69,000 W
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42,

43,
44,
45,
46.
47.
48,
49.
50.
51.
52,
53

54,
55,
56.
57.
58.
59.
60.
61,
62.
63.
64,
65.
66.
67.
68.
69.
70.
71,
72.
73.

74.

75.
76.
77.
8.
79.
80.
81

82.
83.
84.

85.
86.
87.
. 88.

89.
90.

g9l.

92.

Personal computer
PC~8801  Mark 11 SR 30
Display PC-KD851
Printer. PC-PR201H
Soft ware set
Grain sieve set Round type
Grain sleve set Soybeen type
Gronometer :
Reaping area detyerminater
Quadrate sampling thresher
Quadrate sampling thresher
Testing huller
Testing pearler
Soil moisture meter
So0il sieve set
Scil & plant nutrient tester
Canvas (sheet) 2 X 2m
Canvas (sheet)
Counter beam scale 1 Kg
Counter beam scale- 2 Kg
Platform counter scale 20 Kg
Platform. counter scale 100 Kg

Drying oven mechanical convection

Mechanical analysis stirrer

S0il sampler

Soil actual velumemeter

Electric Top-pan balance
Hydrometer

Hydrometer jar

Soil analysis sicve set

ater permeability test apparatus

Falling head permability apparatus

Desicator

Chemical Strorage case
One-touch hi-still MFZ-3777
Iron—exchange & distilling

PH meter

Microscorpe  MSZ-6

Desicator

Germinater

Grain moisture tester Ricetor-L
Infrared moisture tester F-1A
Transformer [N 240V OQUT 100V
Thermostatic germinater TG-10
Grain shape tester

Double beam scale

TFilling hopper & measure for
grain o :

Quadrate sampling winnower
Magnifying viewgraph AC 240 V
Assman psychrometer MFG-220501
Eslon tape 50 m

Soil tensiometer 20 cm Terada
%01l tensiometer 40 cm Terada
Soil tensiometer 20 cm

Soil tensiometer 40 cm
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258,800
158,000
288,000
542,000

34,000
153,740

- 16,000

60,500
165,000
297,000
536,000
206,000

85,000

16,000

74,000

10,200

15,000

30,000

31,000

55,000

48,500
315,000

90,000

69,000
450,000
250,000

10,000

10,000

75,000
420,000
220,000

47,000
253,000
710,000

60,500
220,000
47,000
16,500
52,000
110,000
25,600
320,000
13,000
25,000

88,000
275,000
40,000
50,000
12,000
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16,000
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13,500
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93.
94.
95.

96.
97.
98.
99.
- 100,

101.

102.
103.
104.
105.
106.
107.

108.
109.
110.
111,
112,
113,
114.
115,
1ie,
117,
118.
119.

120.
121,
122,
123.
124,
125.
126.
127.
128.
129.
130.
131.
132.
133,
134.
135.
136.
137.
138,
139.
140.
141.
142.
143.
144,

Cylindrical intakeratc meter
Paddy field record depth tester

‘Rebucing water level measuring

systen

Hook gauge

Rapid leakage capacity tester
Current meter MFG-82528
Water level recorder Richard type
Water flow measuring apparatus
0~30 S/N 85044, 85045
Warer hlow measuring apparatus
0-10 S/N 85042, 85043
Thermograph S§/NO 16195
Tipping bucket rain gauge
Max.-Min. thermometer
Evapeoration gauge

IL—tube earth thermometer
Contact anemometer counter &
recorder -

Iseki tractor TL25011FU
Drive havrow GA2200B
Broadcaster GS5261

Gage wheel  12.4-24

Dump trailer W/Hyg. DK3D
Iseki power tiller KA 750B
Wheel 4F75-8 KA750B

Lime sower DLLIOOH KA750RB
Leveler SCL930 KA750H
Trailer DZ-2BE 0.5 Ton
Field bhridge 50-Cl2

Iseki rice transplanter
PZ400-90

Power sprayer CSE-215K
Knapsack sprayer MD-40DX
Hand sprayer SK-85

Hand mower

Iseki binder RL50

Iseki thresher D710S

Hand thresher (Paddie)
Winnower ST-1

Centrifugal pump QP-30
Bush cutter TCA40ALIK

Hine truck with crane KM5035
Incubater MIR~251

Copy machine Richo ¥FFA4A085
Plateform scale

Receving hopper

Bucket elevater (B/e)
Pre~cleaner

B/e

Dryer

B/e

B/e _

Storage tank

Belt conveyor

B/E

Seed cleaner
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204,000
161,000

100,000
28,000
90,000

230,000
63,000

200,000

170,000
60,000
120,000
16,000
35,000
14,900

146,000
1,127,500
242,000
110,000
65,000
434,000
363,000
22,000
106,000
18,000
120,000
143,000

257,000
105,000
45,000
18,000
10,000
253,000
225,000
75,000
23,000
242,000
30,000
4,000,000
448,000
978,000
140,000
570,000
900,000
3,200,000
1,220,000
4,740,000
1,070,000

1,230,000

1,950,000
400,000

510,000

4,500,000
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145,
146,
147.
148

149,
1.50.
151,
152.
153.
154.
155.
156.
157.
158.
159,
160,
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174,
175.
176.
177.
178.
179

180.
181.
182.
183.

184,
185.
186.
187.
188.
189.

190.
191.
192,
193.
194,
195.

196 .
157.

Ble .
Uni-flow separater
B/e -

Recervor tank
Weighing machine
Sewing machine
Receiving hopper
B/e '

Ble

Paddy cleaner with stoner
Ble

Paddy ehsker and sepavator
B/e

Whitening machine
Stoner

B/e

Rice polisher

B/e

Rotary shifter

B/e

Reservor tank

Weighing and packing machine

Husk equipment

Dust collection equipment
Distyibuting panel
Control panel

Control panel

Control panel

Moisture tester

Moisture yester

Diesel generator

Air coupressor

Vacuum cleaner

Cylinder

Cylinder

Pipe house materials set
Caterpillar tractor
Kubota tractor HP 55.5 4UD
Drive hallow Matsuyama
HE~360Q BA 3592mm

Paddy wheel

Trailer DK~10A 2 ton
Rear grader Star MRG2400
Ridger Star MRD3B
Rotar cutter Star MRCIS0C
Power plow Sasaki SH-2450
24X%5

Power plow Sasaki SH-246T 24X5
Direct seeding machine Yanmer

ARP4-TRE

Combine Kubota RX2750 26HP
Rice transplanter Kubota
S1-600HD 4WD

Seeding machine Kubota 3R-30REN
Water tank Kubota K-10 1,000L
Germinate trailar Kubota KB-180C

Rotary seeder Kubota 715501
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340,000
2,570,000
700,000
590,000
480,000
950,000
570,000
860,000
560,000
2,300,000
550,000
2,520,000
390,000
3,800,000
800,000
300,000
3,330,000
350,000
2,560,000
500,000
590,000
1,220,000
4,210,000
4,200,000
2,350,000
2,200,000
2,000,000
2,500,000
80,000
40,000
2,550,000
210,000
580,000
195.,000
480,000
1,350,000
7,895,155
3,550,000

665,000
157,000
685,000
206,000
185,000
661,000

460,000
560,000

1,188,750
4,397,000

1,397,000
197,000
51,000
70,000
280,000

M
|
M
M
M
M
M
M
M
M
M
M
M
M
M

g
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

W
W

W

W
W

W

W
U

W
W



198.
199,
200,
201.
202,
203,
204.
205.
. 206,
207.

208.

209,
210.
211,
212,
213.
214,
215,
216.
217,
218.
219.
220.
221,
222,
223,
224,
225.
226.
2271,
228,
229,
230.
231,
232,
233.
234,
235.
236,
237,
238.
239,
240,
247.
242,
243,
244,
245,
246,
247.
248,
249,
250.
251,

Thresahing machine Kubota MD-700
Engine Kubota GS§-280

Power tiller Kubota TD5(QZR 5HP
Trailer Sano 500Kg

Ridger No.4 92220--7011

Vinyl mulcher 92280-3003-1
Vinyl mulcher 92059-50110

Hand seeder Taki TP-2

Land leveler Sukigara TL-MB
Power sprayer Murayama MSZ253ECDR
19

Back pack hand sprayer Maruyama
MB-17D

Reaper Kubota ARL20 3.4HP

Pipe house materials set
Monocycle

Tank 200L

Watering can

Bench drill

Bench grinder

Torque wrench

Screw plate set

Chain block

Garage jack

Hydraulic jack

0il drain

Pipe wrench

Vise

Surface plate

Blower

fender tool set

Battery quick charger

Circuit tester

Straight edge 1,000 mm

Drum pump

Portable lubricator

Nozle test master

Diesel compression guage

Bench drill

Driil set

Car washer

Part washing stand

Grain shape tester 112~B
Milling machine TGM-400
Grain sample divider 103-b
Filling hopper and grain measure
Tape measure 50 m

Autoclave HL~36AC

Drying oven D-90FS

Field sampling thresher PM~type
Grain outo cunter KC-1

Light trap 60W

Cold room

5 Way Damper

Bucket Elevator

Parboilling Tank (420 Kg)
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266,000
70,000
504,000
140,000
12,875
27,000
10,000
26,000
150,000

207,000

21,875
450,000
1,458,050
15,000
12,500
10,000
258,000
145,000
13,000
22,800
33,800
130,000
61,300
204,000
61,500
127,360
72,000
82,200
21,300
84,900
12,000
16,700
12,000
187,000
1,319,000
45,500
117,600
48,000
419,000
112,500
13,000
870,000
148,000
88,000
14,000
677,000
560,000
368,000

825,000

330,000
§,000,000
540,000
1,300,000
1,325,000
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252,
253,
254,
255,
256.
257,

258.

259,
260.
261,
262,
263.
264,
265,
266.
267,
268.
269.
270,

271.

272.
273,
274,
275.

276,
277.
278.
279,
280.
231.
282,

283.
284.
285.
286,
287.
288.
289.
290.
291,
292,

293.

294.

295.
296,
297.
298.
299.
300.
301,
302.
303,

Scaking Container (420Kg)
Paddy Container (420Kge)
Cooling Fan

Radiator

High Presser Steaming Tank (300Kg)

Soaking Container (300Kg)
Reciving Hopper

Backet Elevator (Paddy Receiving)

Bucket Elevator (Storage Tank)
Belt Conveyor (Dryer)
Boiler Unit
Hot Water Tank (4m3)
Piping Material
Forklift 2 ton
Control Panel
Radiator
Piping Set (Steam)
Bucket Elevator for Extention
Whitening Machine
Stoner
Bucket Elevator (Rice Policher)
Bucket Elevator (Color Soater)
Color soater
Control Panel
" Parboil Rice Grain Cleaner
4 Way Danper
Gravity Separator
Bucket Elevator (Out)
Bucket Elevator (In)
Stoner
Bucket Elevator (Stoner)
Coutrol Panel {(Grain Cleaner)
Broken Parboil Rice Unit
{Recived 30th Oct. 1989)
Bucket Elevator
Length Separator
Tank (Head Rice) 500Kg
Broaken Rice Tank 500Kg
Measuring Machine
Belt Conveyor
Bucket Elevator
Rice Mixing Machine
Control Panel '
Backet Elevator (Broaken Rice
Tank)
Rice Crusher YPM-3
Bucket case 1.8 m
Conduite tubes
Conduite tubes

. Cable

Pull box
Electric parts
Electric parts
Bolts

Cap

Syrinder
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400,000
310,000
750,000
400, 000
3,600,000
310,000
400,000
720,000
890,000
720,000
36,500,000
1,600,000
800,000
3,200,000
2,400,000
820,000
300, 000
650,000
3,800,000
800, 000
340,000
350,000
2,400,000
1,900,000

200,000
350,000
500,000
520,000
3,200,000
430,000
1,000,000

399,000
2,410,000
595,000
595,000
330,000
325,000
410,000
1,190,000
1,000,000

380,000
3,320,000
74,000
40,000
60,000
40,000
50,000
30,000
50,000
30,000
30,000
58,000

M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

Ju
M
M

M
M
M

M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M



304.
305.
306.
307.
308.
309,
310.
311.
312.
313.
314.
315.
316.
317.
318.
319,
320.
321.
322.
323.
324,
325,
326.
327.
328.
329.
330.
331.
332,
333.
334.
335.

336.
337.
338.
339.
340.
341,
342,
343,
344,
345.
346.
347.
348.
349.

350.
351.
352.
353.
354,
355,
356,
357.

Roll

Washer

Washer

Grinder

P.M. Screen

Sheet paching

Sight glass

Type-B Conductivity meter
Electrode for burnev

Ighition transformer

Service tank

Frame

Static beater

Condute tubes

Cable

Dactor channel

Roater DBeater No. 150

Toyota Land Cruiser 4WD 3980cc
isuzu Cargo Truck G/N 710068
Isuzu pickup Track TFS 54H
Tractor ©3Hp Kubota

Rotary Matsuyama MX1,B800NA
Drive Harrow Matsuyama HLZ28008B
Chsel Plow AQHp

Disk Plow  35-60HD

Water Pump 5HP 1,000 L/min
Water Pump 300 L/win
Soil Mixer Kiya KOM-~-11 50L
Steam Sterilizer

Sub Soiler Sugano VP2A
Vibrate Roller 6Hp

Paddy Planter Kubota SI-60012
4 Row 5.5 Hp '
Portable Convevor SA-MAOOV
Vaccum Cleaner Amano V-5E
Elmo Projector 16 CL

Copying Machine Canon NP-3225
Pipe house Set

Manual Hydraulic Press
Tractor Service Press

Air Compressor CT255F

Puller Boad UP 5000

Rapid leakage capacity tester
Laboratory flowmeter lkeda PPR-2
Corn pentrometer Shibuki 5S-151
Post hole auger DIK-1700
Solarcell sunshine meter EIKO
MS—42

Surveying pole 2 m

Drawing iastrument Lion FC-12
Surface thermometer

Refract meter Atago HSR-NL
Thermograph

Self-Registexring thermometer
Self-registering pluviometer
pH meter HM-11P 1-14pH
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76,800
15,200
15,100
23,200
106,900
45,570

11,100

85,000
11,100
46,000
74,000
139,000
121,000
40,000
120,000
20,000
318,000
2,066,000
1,260,000
1,320,000
3,700,000
680,000
520,000
320,000
500,000
350,000
300,000
870,000
3,000,000
240,000
1,350,000

1,400,000
250,000
800,000
632,000

1,817,000

2,470,000

980,000
950,000
593,000
285,000
110,000
245,000
135,000

90,000

1,140,000

15,000
156,000
52,000
12,000
40,400
83,600
147,000
95,000

M
M
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358,
359.
360.
361.
362.
363.

364,
365.

366,
367.
368.
369.

370.

371.
372.
373.
374.

378.
379.
380.
- 381.
382.
383.
384,
385.
386.
387.
388.
389.
380.
381.
382.
383,
384.
385.
386.
387.
388.
389.
380.

381.
382.
383.
384.

1990
385
386
387
388

Small trailer

Pipe house set
Manual hydraulic press BP-100A
Anvil AN-50

Cast iron swage blook 15B-45

AC operated drum pump CP-51E
Electrie drill D~6C
Electric disk sander PDA-1000
Bolt clipper Nb~30
Tool board 58-5

Tube flaring & cutting toel T-200
Vice E~241/150
Tractor service press MT-1500
Tool candy RC-102
Towque wrench 1900F
Puller board Up-5000
Valve lifter V1L~350, VL-500
Air compressor CT-255F
Paint spray gun W-71-25
Portable tire Inflator 6-124
Circuit tester 3200

Electric jig saw JH-60A 200V
Screw extractor OR-71310
Digital type vernier caliper

Max-15
Line coupler NL-20
Line coupler NS-20
Mechanic set CU-350
Compressor air hous CH-250

SEED PROCESSING SEED CLEANER
Strip Rubber
Link Belt
Bearing
Link Belt

Canvass sheel 6X6 m 20
Canvass sheet 2X2 m 10
Wagner pot (paddy) 50
Wagner pot (upland) 50
Pddy leaf color charts 2
Adhesive for vinyl 300ML
24Pca/Box 3
Vinyl tape 60QPcs/Box 2
S0il sterilizing insector
31, M13A 1
Chlorpicrin solution 20L 5
Nozzle for sprinkler 5
Nozzle for sprinkler 1600
Difense net A-100 18X18m
15/Box 1
Sparrow threator
11mmX90mm 200Pcs/Box i
S0il crusher S-181 2
Bush cutter  MBF1020 6
Bicycle 5
5

N NNN
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41,000
5,500
3,300
3,300
2,100

21,600
40,200

1£,800
50,000
1,100
35

38,000

38,000
150,000
52,000
50,000
70,000

2,470,000
980,000
35,000
29,000
70,500
17,000
24,000
12,000
68,000
16,800
79,500
950,000
39,000
15,000
285,000
38,500
593,000
12,500
15,000
23,000
43,000
17,000

15,800
15,000
15,000
62,000
20,000

10,900
16,000
11,000
21,100

G/s
G/s

P/S
P/S

W
W
W
W
W
)

W
W

W
W
W
W
W
W
W

W
W
W
W
W

W



389,
390.
392,
393,
394.

395.

396.
3917.
398.

399,
400,
401,
402,
403,
404,

405.
406,
407,
408.
409.
410.
411.

412,
413,
414,
415,

416,
417.
418,

419,
420.
421,
422,

423,
424,
425.
626,
426.
427.
428.
429,
450.
451.
452,
453,
454,
455,
456.

Bearing 4 18,600
Link Belt 2 15,800
Gear Mitre 8 25,000
Assy Feed Spouts 2 82,600
Blade Roller 5 23,200
UNI-FLOW SEPARATER
Shear 1 12,700
WRIGHING MACHIRNE
Limit Switch 1 24,100
Solenoid (large) 1 17,600
Solenoid (smail) 13 13,300
PADDY HUSKER AND SEPARATQOR
Fan shaft 1 17,900
First Screw Conveyor 2 51,000
Secrew Conveyor 1 31,200
Main Rubber Roller 45 22,200
Sub Rubber Roller 5 18,500
V Belt 2 16,100
WHITENING MACHIN (FRICTION TYPE)
Inner Cylinder Wo.1 (separate) lset 19,500
" No, 2 " 2sets 19,500
M No.l " lpe 26,000
" No.2 " 2pes 41,600
Roll WNo.l Ipec - 31,100
Roll No.2 2pes 31,100
P.M. Screen 6 46,000
RICE POLISHER (WNMC-5)
Inner Cylinder 1 132,900
Cylinder Separate 1 25,800
Roll 1 44,400
P.M. Screen lset 167,000
Diesel Generator
Element i 13,300
PARTS FOR BOILER
Square Packing iroll
186,000
Flame Eye ipe 11,600
Grand Packing lset 27,900
O-Ring lset 22,000

Pressure Switch
PARTS TOR FORK
Water Pump Assy
Clutch Disk
Pressure Plate
Hob Seal Kit
Brake Shoe Assy
Brake Shoe Assy
Side Cable Assy
Side Cable Assy
Master Cylinder K
Power Steering Ki
Hose 07108-20404
Hose 37B-~UAX-1320
Hose 071213-00350
Hose (7108-20309
Hose 07123-00330

LIFT

3EB-30-11330
3EB-30-11340
3EB-30-11131
3EB-30-11231
it

t

ipe 60,000

34,200
32,700
54,900
22,000
10,390
10,390
14,350
14,350
11,040
11,720
12,690
38,660
13,540
17,530
34,200
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457, Disk Plow MDP263C-G 1 500,300
456, Grass Cutter MBF1020 4 55,100
457. Spare Parts for 456 4 11,020
456. Drawing Instrument set 1 15,000
457, Semi-Automatic lome Seamer set 1 1,442,000
458. Recording raingauge Kiyald30-C 1 137,000
459, MAX.& MIN., Thermometer

KiYal&Sl—A : 1 15,100
460, TLvaporation Gauge Kiya 1432-A 1 36,300
461. Cup contact Anemometer 1410-A 1 47,100
462. Counter Kiya 1411 1 27,000
463, Recording Charts for Raingauge 1 10,100
564 L-Type Earth Thermometer set 1 30,800

: Kiya Model 1455-C(1l0cm) 2pc

1455-D(20cm) 2pe

' 1455~E(30cm) 2pc
565. Pipe House 2 2,572,000
566. Net for Shade Calture 5 30,200

Takii No.600-SL(4/Box)2mx50m
567. Electric Condictivity Meter 1 27,200
568. ‘Tape 50mmxZ0m (50roll/box) 1 87,800
569, Tape (50pcs/5bos) 1 112,500
570. Drip Tube (300m/roll) 4 47,800
571. AGC-Ark Welder HITFACHI AT-SS55 1 93,900
AC240V 50Hz =

572. Cable, Main Rody with Terminal 1 15,100
573. Cable,Welder Rod with Terminal 1 22,000
574, Cutting Guide Roller 1 11,360
575. Grinder Stone sets 1 20,900
576. 0il bascket pump BANZAT STB-77 1 42,400
577. Sparkplug Service setl 1 79,200
578, Ball Joint Checker 1 15,200
579, Adir Blow Gun 1 12,100
580. Hydraulic Tire Removing Tool 1 246,200
581. Air Cleaner Assy 1 24,180
582. DBattery 1 49,400
583. Fork Assy Honda 100cc 10 106,300
584. Battery,Dry(N40) Mitsubishi 2 17,400
585, Clutch Disk Assy " 1. 13,320
586, 01l Strainer 2 12,480
587. Tire, 700-12-12pr(1) 2 41,040
588, Tire, 600-9-10pr(1) 2 27,700
589. Master Cylinder Assy 1 24,000
590. Universal Joint Assy 1 37,200
591. Pump Gear i 100,800
592, 0il pump Assy 1 17,040
593. Water Pump Assy 1 17,400
594. Injection Pump General Assy 1 122,400
595, Alternator 1 27,526
596, Starter Assy 1 43,200
597. Kit Gasket _ 1 12,000
598, Disk 26 inch "TDP" Type 10 19,500
599. Battery Iseki Tractor TL2501F 2 33,800

.Note: A.gobd condition. B.under repair. C.out of order. D.lost,
O.office. W.workshop. M.mill. U.upland. P.paddy. /S general store.
W/M.water management. P/S.project site., L.laboratory
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Preface

The Integrated Agricultural Development Demonstration Project in the Mahaweli Area has
tzeen carried out for five years based on the Record of Discussions which was signed on
February 11, 1985 between the Sri Lankan Governiment and the Japanese Government.

The ultimate objective of the project is to contribute to the increasing of the tarmer's
income by introducing modem technology for integrated agricultural managerment based on
the production of high-quality rice as well as field crops. Main activities of the project consist of
5 fields such as paddy cultivation, upland crop cultivation, water management, post-harvest and
aguicultural machinery. In spite of the fact that the Japanese experts and their counterparts
made great efforts throughout the implementation of the project, it was proved that there were
difficulties for the project o attain its objectives as originally outlined. The main cause of
disruption was by the subversives, which resulled in a standstill of the programme. There was a
time when we, the Japanese experts, and our counterparts had to teave the project for nearly
two months.

However, we are all convinced that the project has made considerable progress with some
marked success. On the occasion of the completion of our five-year programme, we have
briefly compiled the activities that were undertaken during the period. The detailed repoits in
respect of each field were published as a seasonal progress report.

The Project is just ending alter its 5-year long implementation. | shall bid farewell to the S
Lankan officers concemed, but the Project itself will forever continue.

H. Sakamoto
Japanese Team Leader,

MEASJICA PROJECT

February, 1990
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Sri Lanka

Location Map

Dehiyattakandiya : - o -
ehiyattakandiyd Maduru

Oya Tank

Ratkinda Oya Tank
Project Area

“Ulhitiya Oya Tank

Girandurukotte

Maliivaitgana

System “C”, Mahaweli Arca

Quarters
Office
Workshop
Rice Plant

hal

Demonstraﬁon/Expeﬁmeht Farm and Seed Farm
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Abbreviations and Glossary

MASL Mahaweli Authority of Sri Lanka.

MEA ' Mahaweli Economic Agency.

MECA Mahaweli Engineering & Construction Agency.
DA ' Department of Agriculture.

DER Department of External Resources.

JICA Japan [nterhaﬁonal Cooperation Agency.

D/E Farm Demonstration/Experiment Farm.

Rs Rupee: 3.6 Yen/Rs. (1989)

4.9 Yen/Rs. (1987)
8.0 Yen/Rs. (1985)
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. General Qutline
I-1 Background

The Government of Sri Lanka. places high priority on agricultural development for
attainment of self-sufficient food supply, elimination of unemployment and promotion of
economic development. Due to govemment promotion of various projects and schemes,
attainment of self-sufficient foed supply was envisioned for 1987. The quality of rice, the staple
crop, however, is comparatively poor. The Government therefore regards improvement of rice
quality and the promotion of crop diversification through introduction of field crops as the next
step in the realization of development goals including raised farm incomes, increased
agricultural exports and improved national nutrition.

As part of this strategy, the Government proposed the establishment of an
experimental/demonstration farm and research centre within System C, of the existing
Mahaweli Ganga Development Project. The main objective is to coriduct experiments on
improved rice production as well as.other crops and to demonstrate cultivation methods, post:
harvest operations and water managernent to area farmers.

Accordingly, the Government of Sri Lanka requested the Government of Japan for
technical cooperation to implement the above plan, termed the Integrated Agricultural
Development Demonstration Project {hereafter referred to as the Project). In response to this
request, JICA dispatched a Contact Mission in Movernber 1983 followed subsequently by the
Preliminary Survey Mission. Upon compilation of the latter's findings, a Master Plan Suivey
Mission was sent to Sti Lanka in September 1984, The said Mission reviewed previous findings,
and studied the defined appropriate content and scope of technical cooperation for the Project.
In February 1985, the Implementation Study Mission was sent and discussions were held with
officials of the Sri Lankan Govermnment. Technical Caoperation for the Project commenced for
a 5year implementation period upon signing of the records of discussions (R/D).

The Detailed Design Survey Team was subsequently dispatched from February 5, to
March 11, 1985 as the first phase of technical cooperation. Actual practical implementation
was commenced by the four Japanese Experts of five fields who were dispatched on August 1,

1985 and disposed in the project site.
-2 Objectives and Scope

{Inder the Project, an Experimental/Demonstration farm and Research centre was set up
in Unit 1 of Block 302, System C, in the existing Mahaweli Ganga Development Project area.
(nit 1 is considered to be the most suitable of all designated development areas for paddy
cultivation and thus the most approprate for experiments on and extension of improved rice

production technology.

The Project's longterm objective is to increase the income of farmers in the area by
introducing modem technology for integrated agricultural managerment based on cultivation of

high-quality rice production as well as field crops.

Project components are:

(a) to demonstrate a series of agricultural techniques from cultivation to post-harvest
processing for praduction of high-quality rice;
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(b) to demonstrate the appropriate fanming system including other crops to the local
farmers in the Project area;

{(c) to demonstrate better onfarm water management techniques for (a} and (b}
above, and;

{d) to give technical advice to the Government Seed Farm in Unit | of Block 302,

I-3 Linkage between Grant Aid Programme and Technical Cooperatio_n _

A.  The Construction and Provision of Facilities covered under the “Pilot Demonstration
Farm in Systern C" of the Accelerated Mahaweli Programme, assisted by the Grant Aid
Programme of the Japanese Govemment could be outlined as follows:

The purposé of establishing the P:!ot Farm was that it would serve as a model for the
demonstration of development efforts in System C and Mahaweli areas in generai Block 302,
consisting of 673 ha. of net irrigable land in Zone 3 of System C was selected. The Sri Lankan
government undertook the settling of farmer families, land clearing and the construction of the
3 minor reservoirs and buildings. The construction carried out by the Grant Aid Prograrmme of
the Japanese Govemnnent is the following:

*  Construction of the in'igatjon infrastructure {other than the 3 tanks),
*  Construction of farm roads.

“  Land levelling of the 673 ha. in conformity with the proposed model.

B. Changes in the Basic Design

The plan at the Basic Design stage envisaged that the whole of the area of Block 302
would be allocated to farmer families. Subsequently, the Sri Lankan Gavernment decided that
(Unit 1 of Block 302 be developed as a seed production farm. Again, when construction works
were in progress, a strong request was made by the Sri Lankan Govenment to set aside 60 ha.
of Unit 1 for the purpose of seting up an experimental farm for upland crops. This was
incorporated. -

*  Again, during project implernentation, a further change was incorporated into the model
which is not in the Basic Design: In order to cater to the needs of an Experiimental

Demonstration Farm, additional land levelling for 23 ha. was undertaken and the required
infrastructure for a model rice milling plant had to be accomimodated.

C.  Present Status of Facilities

The Upland Crop Farm in Unit 1 is yet undeveloped save the attempt at cultivating
bananas and soyabean in parts of the land.

The Seed Producﬁoh Farm in {nit 1 has patches of unutifized tand which are left out due
to the poor condition of the land. S

The settlernent of 396 farmer families in Units 2 and 3 of Block 302, which has a net
irrigable area of 396 ha. has been accomplished.
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Organization Chart of the Project
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The office building which was built for pumoses of facilitating site construction works is
riow utilized as the farm office.

D. Qperations and Maintenance Problems

As mentioned above, the staff of MEA had not been made available timely. Such
appointees need training. At present a staff of 27 is stationed at Unit 1. Because of the Staff

shortage, a part of the Seed Farm is now leased to farmers.

Due to the small size of a plot, (6 to 8 plots per 1 ha.} and the condition of soil, it is difficult
to make use of some of the agricultural machinery.

[-4-2 Administration of the Project

The administration of the Project functioned on the lines laid down in the Record of
Discussions

(1) The Director General of the Mahaweli Authomy of S Lanka has overall responsgblhty for
the implementation of the Project.

(2) The Managing Director of Mahaweli Economic Agency (formerly, the Executive Director of
the Agency) as the Head of the Project, is responsible to the Director General of the
Mahaweli Authority for providing the administrative and managerial services connected with
the implementation of the Project.

(3) The Japanese Team Leader of the Project has provided technical and administrative
support to the Head of the Project to facilitate the implementation and management of the

Project.

{4) The Japanese experis under the leadership of the Team Leader have provided technical
advice and guidance in the speciality fields to the Sii Lankan counterparts and connected
personnel to enable the fulfilment of project objectives.

I-4-3 Joint Committee

In the Record of Discussions, the Joint Committee is clearly defined as having the function
of ensuring the smooth promotion and effective implementation of the Project. During five
years of cooperation, 7 Joint Committee meetings were held as follows:

No. Date Main Agenda

1 Aprit 1, 1986 Approved of Annual plan

2 MNov, 20, 1986 Progress of work '

3 Sep. 1, 1987 Progress of work

4 Dec. 21,1987 Progress of work

5 Qct. 20, 1988 Progress of work

6 April 24, 1989 Recommendation for project managernent

7 Oct. 11, 1989 Evaluation report from the Joint Evaluation Team
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The latest members of the Committee are defined as follows:

Mr. K. H. S. Gunatilaka, Director-General, MASL Chairman
Mr, C H. de Saram, Secretary-General, MASL Committee member
Mr, P T Senaratne, Dy. Secretary-General, MASL Committee member
Mr. K. B. Varnasooriya, Director/Special Projects, MASL Committee meimber
Mr. Jayantha Jayewardene, Managing Director, MEA Committee member
Col. P. V. Pathirana, Resident Project Manager, System-C, MEA  Committee member

“Mr. L. P. Perera, Project Coordinator, System-C, MEA Secretary
Mr. G. W. Liyanage, Senior Agronomist, MEA Committee member
Mr. H. B. Basnayake, Farm Manager, Systern-C, MEA Committee member
Mr. T. P. Ranasinghe, Director/Systemn-C, MECA Committee member
Mrs. C. Arnarasekera, Addl. Director, DER Committee member
Representative of DA Committee member
~ Japanese Experts Committee member
Representative of JICA Committee member

14-4 List of Sri Lankan Full-Time Counterparts

Name Assignment Duration Feb: 1990
J. S. Siiva Post Harvest Jan. 1, 1986
W. P. R. A. Weerawardane Upland Crops Feb. 1, 1988
A. M. Sudu Banda Upland Crops Jan. 15, 1986
W. G. J. G, Costa Paddy Cultivation March 1, 1986
{]. K. Wijeyananda Agricultural Machinery Sep. 1, 1986
' _ ' (Resigned Nov. 1987}
Ajith Ruwanpura Agricuftural Machinery Jan. 1, 1988
I. H. Dharmasekare Water Management March 1, 1986
H. R. 5. D. Gunasekare (Mrs) Water Management Aug. 10, 1989

15 Input of the Project from JICA
15-1 Dispatch of Japanese Experts
Six long-term Japanese experts and 20 shortterm experts were dispatched in accordance with

the field described in- the Record of Discussions. The experts (long and shorttern) have
contributed towards the achievernent of the objectives of the Project.

LIST OF JAPANESE EXPERTS
Long Term Experts
Name Assignment Duration

1, Mr, Haruhiko SAKAMOTO Team Leader and Post Harvest 1.885-—-12290
2. Mr, Toshio SHIBATA Paddy Rice Cultivation _ 1.885—-12290
3. Mr. Yoshikazu IMANISHI Water Management 1.885—31.7.87
4. Mr. Sataro YAZAWA Coordinator and {pland Crop 1.8.85-31.7.89
5. Mr. Tatsuji MURAI Agricultural Machinery 20886—20250
6. Mr. Kunihiro OKUDA Water Management 21.7.87--20.789
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Short-Term Experts

18.

19.

20.

Name

Mr. Takao SATO

Mr. Hirotaka QCHI

Mr. Hiroshi KASHINO

Mr. Takao SATO

Mr. Katsuyoshi KOBAYASHI

Mr, Katsumi YAJIMA

Mr. Katsuyoshi KOBAYASHI
Mr, Katsurmi YAJIMA

Mr. Toshimi TSUBONO

Mr. Katsuyoshi KOBAYASHI

Mr. Michio !KED_A

Mr. Katsumi YAJIMA

Mr. Singo YONEYAMA

Dr. Makoto INABA

Mr. Toshimitsu IWASAK]
Mr. Katsuyoshi KOBAYASHI
Mr. Michio IKEDA

Mr. Katsumi YAJIMA

Dr. Kazushige SOGAWA

Mr. Yasuhire DO!

Duration

Assignment
Agricultural Economy 1.885-31.885
Building Execution Managernent 8.9.85—-22.12.85
Field Fxecution Management = 17.11.85--31386
Agricultural Economy 30.1.86—28.7.86

Mechanical Engineer for Par-B Boﬂed 85867886

Plant

Flectrical Engineer for Par-Boiled Plant 10.7.86-—7.8.86
Mechanical Engineer for Par-Boiled Plant 23.6.87--23.7.87
Electrical Engineer for Par- B01led Plant 23.6.87-—23.7.87

Soil & Fertilizer

6,10.37—5.11.87

Mechanical Engineer for Par-Boiled -26.88—159.88

Plant
Boiler Engineer for Par-

Boiled Plant ~ 30.6.88—15.9.88

Electrical Engineer for ParBoiled Plant ~ 14.7.88-~15.8.88

Vegetable Pest & Diseases 2.8.88--238.88
Project Management 15.4.89-27.4.80
Coordinator and Upland Crop 678912290
Mechanical Engineer for 1.11.89—30.11.89
Rice Plant _

Boiler Engineer for Par- 14.11.89—30.11.89
Boiled Plant o
Flectrical Engineer for Rice 14.11.89--30.11.89
Plant

Rice Cuitivation (Pest &
Disease Control)
Water Management

I-5-2  Provision of Machinery and Equipment

Yen from the beginning of the Project up to its termination.

Japanese Fiscal Year

5.12.89~21.12.89

11.12.89—18.2.90

The total amount of machinery and equipment that was granted has a value of 446 million

Amount of Money

1985 204,182 thousand Yen
1986 41578 thousand Yen
1987 101,406 - thousand Yen
1988 65,476 thousand Yen
1989 33,641 thousand Yen (Plan)
Total 446,283 thousand Yen

-5-3 Special Finance from JICA

The consolidation of the Demonstration/_Expe:irﬁent Farrn, which consists of 23 hectares,

and the construction of the building for the postharvest plant were camied out as model
infrastructure construction programmes in the Japanese fiscal year 1985, and amour\ted to 29
million Yen,
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I-5-4 Training of Sri Lankan Personnel in Japan

‘Thirteen Sri Lankan personnel visited Japan for training or observation during the
cooperation period, -

List of Sti Lankan Personnel Trained In Japan

Name Training Objectives Duration
1. Mr. K H. S. Gunatilaka Observation 20.10.85-29.10.85
2. Mr. D.J. Bandaragoda Observation 20.10.85-29.10.85
3. M L. K, Devasiri Agr. Observation 24.8.86--14.9.86
4. Mr. J. S Silva Post Harvest 258.86—24.11.85
5. Mr. P.V. Pathirana Agr. Observation 14.10.87--31.10.87
6. Mr A M Sudubanda Vegetable Growing and 4288241188
Seed production

7. Mr.W.G.J. Costa Rice Cultivation 10.3.86--29.10.88
8. Mr, G. W. Livanage Agr. Observation 11.10.88-—28.10.88
9. Mr, | H Dharmasekara Water Management 52.89—2511.89
10. Mr. W. P. R. A. Weerawardhana Vegetable Seed Production 5.2.89—25.11.89
11. Mr. S. K. Lekamwasam Machinery Observation 1.6.89—156.89
12, Mr, W. L. Gunawardene Agr. Observation 8.1089—28.1089
13. Mr. K. M. R Karunaratne Agr. Gbservation 8.10.856—28.10.89

I-5-5 Dispatch of Missions

During the cooperation period, seven missions were sent by JICA in order to assist in the
smooth functioning of the Project.

Date . Names of the Missions

Feb. 1985 Detailed Design Survey Team

Feb, 1986 Model Infrastructure Development Survey Team
Mar. 1986 : The Annual Planning Suivey Team

MNov. 1986 Technical Guidance Team

Dec. 1987 Technical Guidance Team

July 1988 Technical Guidance Team

Oct. 1989 Evaluation Team

6 Measures taken by the Government of Sri Lanka
1-6-1 Provision of Land, Buildings and Facilities

The Government of Sri Lanka provided the necessary land, buildings and facilities for the
Project.
Some buil.dings and facilities were provided by the Japanese and handed over to the Sri

Lankans.

"[he Government of Sri Lanka prepared other buildings and facilities such as quarters, a
workshop, a machinery pool, a laboratory, an electric control room, a water supply system,

fencing etc.
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162 Appointment of Counterparts and Other Personnel”

The total number of staff at the Demonstration/ Expéﬂme_nt Farin was 14 as of Seﬁtémb_er
1989, comprised of a Manager of the Seed Farm and the Demonstration/Experiment Farm, 6
Agriculture Officers, 1 Mechanical Fngineer and 6 others including a Field Assistant, a Tractor

Operator, an Assistant Store Keeper and Drivers. The Project employs about 80 — 120
labourers including 4 Supervisors for the Demonstration/Experiment Farm. '

1-6-3 Expenditure
Thie expenditure covered by the Government of Sn Lanka is as fot!dws:

" Year Capital ' Recusrent Clea_ring é:harge_

1985 2,749 806 - 4,286
1986 11,379 3,023 6,074
1987 35,720 6,190 - 4765
1988 1,767 1,916 9801
1989 o 1604 1956 - 7355
Total 53,219 13,801 32,283

: (thousand Rupees)

Note: These figures are the sum of the expénditure of the D/'E Farm and the Seed Farm, but,
about 60% of the expenditure was spent on the D/E Farm. Figures for 1989 show the
expenditure until the end of August.
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ll. Results of the Activities
I+1 Production of High-Quality Rice

'Fhe production of high-quality rice requires improved techniques from the sowing of the
paddy to the post-harvest processing. Tese practices involve agronomy, water management,
use of improved machinery and postharvest techniques. '

. The techniques required for production of high-quality par-boiled rice, and raw-rice may
vary, besides, the two different, types of processing methods. Considering these facts, it is clear
that during the implementation of the project the identified techniques, which are outlined in
each section, were aimed at production of high-quality rice.

II-1-1° Establishment and demonstration of rice cultivation techniques in the
agronomy section,

(1) Survey of existing cultivation practices in farmer's field and collection of the related
data,

At the initial stage of the Project, the necessary data was collected and opinions were
exchanged with the research organization, resulling in effective activity conceming agronorny.

(2) Examination of the effects of cultivation techniques on varieties used for parboiled
rice production.

To examine the cultivation techniques, the following expeﬁmehts were conducted:
adaptability trials for different varicties, effect of three basic elemnents of fertilizers on different
varieties and trials with different nitrogen levels on direct seeded method of cultivation.

The results of the adaptability trials have indicated that most of the cultivated varieties in
‘farmers' fields yield above 5t/ha with normal cultivation practices without any problem.

* The results of the effect of fertilizer trial showed that the nitroger fertilizer was very efficient
in increasing the grain yield. The effects of phosphorus and potassium fertilizer were
occasionally observed. However, economic response of those two elements were not

consistent.

The nitrogen application trials on direct seeded rice showed a positive correlation between
the grain yield and the level of nitrogen application, but beyond 80 kg/ha of nitroegen, no
effective yield increase was observed. The studies on seed rates used for direct seeding
indicated that the probability of lodging increased sharply with increased seed rate. Therefore, it
was observed that it is necessary to avoid dense seeding in order to produce high-quality paddy
and the more suitable method would be transplanting.

(3) Investigation of the effects of cultivation practices on rice varieties grown for raw-rice
* production.

: “The quality of rice is mainly governed by varietal characteristics. However, the breeding
target in this country is the highyielding ability and therefore research findings about rice
varieties producing quality raw-rice are very lirited. The presently recommended varieties are
mostly par-boiled rice and it is very difficult to obtain high quality raw-rice from them. Due to
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this fact, varietal selections and investigations of the cultivation techniques were aimed at the
production of the raw-rice in the Project.

With the varictal selection trals, the following seven varieties suitable for rawrice

production have been selected; 852774, IS Bg 1, IS Bg 2, Bg 915. Bg 11651 Bg 11653 and
Bg 11656. .

The maijor trials included the verification trials on cuitivation practices; such as nitrogen
and phosphorus application trials, trials on effectiveness of plant protection and mechanical

transplanting trials.

According to the results of nitrogen and phosphate trials, around 80 kg/ha of nitrogen
level showed the optimurm effectiveness and yield increment but the effectiveness of phosphate

was not noticeable, and the economical efficiency of potassium was low,

The data from plant protection trials have indicated some yield increment efficiency.
However, this requires further studies since the chemicals are expensive.

The result of the transplanting method, either mechanical or manual, showed a high
efficiency of yield increase, reduction of lodging and raising of paddy grain quality in relation to
the direct seeding method.

(4) The Techniques of High-Quality Seed Production

At present, seed production comes from two sources. Une is the seed farm and the other
is the production in the farmers’ field. From time to time, the Project has given the necessary
advice and guidance to the seed farm.

(5) Deronstration of Developed and Improved Techniques

Various demonstrations such as mechanical transplanting, raising seedling for
transplanting, main field management methods, harvesting methods etc. have been caitied out
at the demonstration field.

[I-1-2 FEstablishment and Demonstiation of Post-harvest Techniques |

{1} Construction of the Rice Milling Plant

After the Project was started, various components of rice milling plants, such as rice
milling plant, seed cleaning plant, parboiled rice ptant and husk boiler plant, have been

installed, and the technical transfer progressed very favourably.

{?) Processing Techniques for Production of High-Quality Par-boiled Rice

To establish the processing techniques, the following trials were conducted: removal of
discolored grains, and control of bacteria in cool water soaking. Adaptation of hot water
soaking method, prevention of discolourization of grain, reduction of cracking percentage
during the drying process. The establishment has been completed regarding above techniques
and they were demonstrated from time to time. .
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Follow‘ing methods were adopted to control bacterial activities in order to eliminate the odour in
parboiled rice:

1} Changing of fresh water at least every 6 hours.
2) Adding &:hemicals to soaking water such as Sodium chromate, Sodium hypochicate, etc.

3) - Soaking in hot water, heated upto 65-70°, in 4 hours, using this method we were able to
reduce the soaking time by 44 hours.

Improvement of steaming system:

Modification of 500 kg capacity steaming tank to reduce the steaming time from 22
minutes to 8 minutes. ‘
Further studies are necessary to develop following techniques:

1) Continuous milling method of par-boiled rice, especially Samba type of rice.

2} Prevention of discolourization of parboited rice, etc.
{3 Procéssing Techﬁiques for High-Quality Raw-rice.

- According to the data obtained from the farmers’ survey, the mixing of foreign matter is
caused by the traditional threshing methods. Introduction of threshing machines to overcome
this problem is indispensable.

The studies on methods of drying paddy for production of raw-ice revealed that the under-
shade drying method can reduce the cracking percentage. The optimurmn harvesting time to
obtain a high head rice ration was found to be 22-23% of grain moisture content and it gave the
highest milling ratio. In the case of milling, the par-boiled rice varieties for raw-rice production, a
higher milling ration can be obtained by reducing the polishing process from two steps to one

step.
{4) Costof Productioﬁ of Raw-rice and Par-boiled Rice

In the b/E farm, the cost of production of raw-rice and par-boiled rice, excluding the cost
of paddy, is 2.50 and 3.50 Rs./Kg respectively. With this production cost, the project is able to
compete in the market where the price of raw-rice is 13.00—15.00 and parboiled rice is

16.00—22.00 Rs./Kg.

I-1-3 | Fstablishment and Demonstration of Mechanization of Rice
Production

(1) Survey of Fxisting Farmer i evel Mechanization of Rice Production

" According to the data obtained from the farmers’ survey, only a few farmers used tractors
on hire for ploughing and threshing at ‘*Kamatha'. Threshing machines are also used but not
very common in this area. Due to these facts, the mechanization section aimed to popularise

harvesting and threshing machines in order to produce high-quality rice.

(2) Method of Preparation of the Paddy Fields
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The existing paddy plots are very narrow and the small plot sizes hinder the use of any
mechanized ploughing.

{3) Possibilities of Mechanised Transplanting

According to investigation into various transplanters, manpower transplanters resulted
economically better than the walking type of transplanting machine. But -the manpower
transplanter seems to require heavy labour. it was clarified that the walking type of transplanting
machine can solve the problems of labour shortage and in addition it has economical

advantages mentioned under agronomical studies.

{4) Harvesting and Threshing Techniques

Harvesting and threshing are very important operations in the prodﬁcﬁon'of high-quélity
rice. The performances of reaper machines were studied and very high working efficiencies
were obtained.

(5) Problems and Improvernent Requirements in Introducing Mechanized Syéﬁems

To introduce mechanised systems to the seed farm improvements of namrow paddy plots
will be required to achieve a higherworking efficiency of machines. It may be indispensable to
have further investigations in view of economical aspects and management factors, such as life
span of machines in this area, establishment of utilization systerns, repairing systems, training

of machine operators and so on.

On the other hand, mechanization at the farmer level reduires the .grouping of farmers for
machine utilization and establishing a credit systern by a government body for easy purchase of

machines by the farmers.

2 Introduction of Other Crops

The establishment of cultivation techniques for upland crops is deait with not only by the
upland crop section, but also by the water management and machinery divisions and these
sections {irrigation, machinery) are also included. .

When the Japanese planning and consultation team visited this Project in April 1986, they
recornmended onion as an important and a feasible crop. For this reason, upland crop section
strongly took to the onion cultivation as well as the seed production of onion. In this chapter,
the establishment and demonstration of onion cultivation and seed production techniques are

included.

Furthermore, the upland crop section started investigations on other.crops on trial basis.

1.2-1 Establishment and Demonstration of Seed Production and
Cultivation Techniques of Big Cnion

(1) Seed Production Techniques
1) Low Temperature Treatment of Onion Bulbs for Bolting and Flowering.

For bolting and flowering of onion, a low temperature treatment is required and in low land
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areas, the temnperature does not fall low enough for such a 'treatr_nent. Therefore, Nuwara Eliya,
at an altitude of 2000 m. has been selected as the site for onion bulb treatment.

According to the trials at Nuwara Eliya, satisfactory results of low temperature treatment
for onion have been obtained. Also the reatment of low temperature in cold store rooms have
shown satisfactory results. In anticipation of power failures and other troubles, a combination of
both measures to produce low temperature treatment are used in practice at the product.

2) Promotion of the Percentage of Seed Ripening

Rains or high humidity conditions during the flowering and ripening periods cause non
pollination and outbreaks of diseases, To overcome this, a trial has been conducted with
cultivation under vinyl roof and this method was very effective for obtaining high pollination. For
further improvements in pollination, hand pollination was practised with brushes and 33% of
seed setting ration was obtained by comnbining the two techniques.

3) Cultivation Techniques and Preservation of Seed Bulbs

The cultivation methods used in seed production do not vary from the normal cultivation
practices, but during the flowering state, water and chemical sprays are applied every 10 days.

The onion seed has an extremely short life urder high temperature and humnid conditions.
Therefore, they must be stored below 5 degrees centigrade to Jeep for a longer period. Due to
the difficulties of maintaining such conditions, the seed harvesting period is adjusted to the
seeding time in the farmers’ fields, so that, harvested seed could be distributed directly to the
farmers.

(2) Cultivation Techniques for High Yields

1) Raising Heaithy Seedlings

The seedling quality is strongly influenced by the seed quality. The selection of seeds
should be stich that four grammes of seeds contain 1000 seeds in number.

2} Seed Rate and Sowing Method

A 50 sq. m. of seed bed with 500 g. of seeds for planting 0.1 ha. of main field is the
optimum density. Further, selection of high quality seedlings from this nursery for transplanting
is the most effective method. The suitable sowing depth is 12 cm. and the germination and
growth can be encouraged by setting a shade 1 m above the seed bed.

3) Seedling Quality

The seedling with optimumn quality at transplanting time has 34 numbers of green leaves,
more than 4mm of stem and weigh more than 4 g. per seedling. Such seedlings showed the

most vigaurous growth.

4) Fertilizer Application

on is 10 kg. of nitrogen. 10 kg. of phosphate and 10 kg. of

The fertilizer recommendati . .
d However, high phosphate contents resulted in higher yields.

potassium per 0.1 ha. of main fief
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5) Plant Protection

The plants suffered attacks from insects and disease during the cuitivation season and the
effective counter measures recommended were to encourage the ventilation to the plant
cornmunity, the spraying of chemicals and use of well rotted compost,

6) Harvesting and Storage

The builbs will be fully matured about 4 months after transplariting and the: optimum
harvesting time is when 70% of onion leaves have lodged. Harvested onions should be stored in .
a well-ventilated and shaded place for 2-3 days for drying and then they should be hung under a

shelter.
1I-2-2 . Activities of the Machinery Section for Upland Crop Production.

The utilization of machines on the upland crop is not commeon on the farmer’s tand. Under
thesé circumstances, the machinety section has considered the development and improvement
of tools for onion cultivation such as a hoe for transplanting of onion seedlings, marker for
sowing seed beds, suppressing roller for use after seeding the seed bed, and the introduction of
hand pumps for horticulture fields. These improved and developed tools have already been
distributed to the agricultural offices for trials.

-3 Water Management

Objectives in water management were to ‘measure the water requirements during the
various stages of growth of the paddy plant. This was required in order to supply adequate
amounts of irrigation water at the right time, especially during critical periods in the Yala
season. Another objective was to establish irrigation methods during Yala for the upland crop,

Big Onions,

in order to establish these irrigation methods, the necessary investigations were carried out
by the Japanese experts and their counterparts. These investigations were as follows:

(1) The present condition of irrigation water control and the system of water manageinent
done by MEA and the farmers in order to establish the best method for obtaining an

adequate water supply.

(2) Water requirements for the preparation of the paddy fields during the irrigation period.
Basic investigations, such as measurement of evapotranspiration, percolation. losses,
surface run off losses, canal conveyance losses, water requirements for the preparation of
the paddy field, depth of water required and effective rainfall. Practical investigations on the
relationship of water requirermnents and yield for different irrigation methods as well as for
the shifting of the cultivation period and for conservation of water were also carried out.

(3) Methods of irrigating Big Onion c.rops during the Yala season, in order to ascertain the
water requirements and irrigation interval. :

Based on the investigations (1), (2} and (3) above, suggestions for water management
were proposed. These suggestions would supply the daily water requirements while conserving
and making water losses small. It would also deliver irrigation water to each paddy field in the
most efficient manner possible.
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A manual on water management has not yet been prepared. Hence it will be necessary to
prepare a manual by a shortterm expert and counterpart before the termination of this project.

The investigations carried out during the 4% years could be used to establish a manual for
the irrigation system. It is hoped that such a manual could be used in the future to cover
System C entirely.

4 Technical Advice to the Seed Farm
[I4-1 Technology of Paddy Cultivation

Identification of a variety of paddy and developing suitable cultural practices has resulted in
the production of a high-quality paddy variety suitable for milling purposes.

The activities connected with paddy production were:

{1} A Study of the Seed Farm Soil: Based on the detailed soil survey, advice was provided on
suitable soil management methods and correct fertilizer use.’

(2) Encouragerrent of Transplanting: Encouragement of transplanting following the resulis of
the experiments carried out, that showed transplanted fields produce belter quality seeds than
those produced by directly sowed fields. This was due to a decrease in contamination by
foreign matter, uniform maturity and prevention of lodging.

(3) Preparation of Paddy Field: Advice on the importance of land levelling, as improper
levelling is a cause of uneven growth of rice and weeds.

(4) Techniques of Raising Seedlings: Advice on raising seedlings in seedling boxes for
transplanter.

{5} Seed Rate and Planting Density: Advice on seed rate for direct sowing and transplanting,
and proper spacing for transplanting.

(6) Control of Weeds and Pests: Advice on the importance of land levelling and flood
irigation in transplanted fields for the control of weeds and pests.

(7) Timely Harvesting and Threshing: Advice on the planting schedutes and the operation of a
threshing machine suitable for timely harvest, as this is an important factor in the production of

high-quality seeds.
I-4-2 Post Harvest

(1) Improvement of Threshing Method: The superiofity of threshing by machines over the
traditional KAMATHA method was demonstrated. This enabled the timely harvesting which
permitted the correct moisture content to be retained, less incorporation of foreign matter, less

cracking at threshing and high germination rate.

14-3 Agricultural Machinery

(1) 'Repair and Maintenance: Advice on repair and maintenance of agricultural machinery to
the staff of the seed farm.
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(2) OQOperation of Agrcultural Machmery Advice on the proper and efficient operatlon of the
various agricultural machinery. : .

11-4-4 Upland Crop Cultwatlon

(1) Efficient Utilization of Upland Culhvanon in the Seed Farrn: Advice on the removai of
stones, deep tillage and contour farming in order to wtilize the upland area most effi menﬂy

(2) Introduction of Fruits: Advice on the mtroduction of frutts such as mango, coconut '
papaya etc. SR

45 Water Management

{1) Water Delivery and Management Advxce on the control of gates at each paddy tumout
dep-endmg on the common area and growth stage of the paddy.. R

{2) Water Managem’ent of Paddy Field ac;c_ordmg to the Different Growth Period of the Paddy
Plarit: It was advised t6 manage the irrigation water-and to.decide the drainage period
according to the different growth period of paddy plant. This was dernonstrated in.the seed
farm by intermittent irrgation, which resulted in reduced water consumption and a high yield.
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lll. Conclusions and Recommendations by the Joint

Evaiuation Team

-Immediately after a survey on our project, the Joint Evaluation Team came to the following

conclusion on October 11, 1989.

(1

@)
(3)

“)
(5)
(6)

(7}

(8)

In" g'_en'éré_ll, the activities mentioned in the R/D.and the Tentative Schedule of
implementation have been performed and the objectives of the Project have almost been
achieved. In the areas of Cultivation, Agricultural Machinery, Water Management and Post-

“harvest, technology transfer from Japanese experts to the Sri Lankan counterparts has

been satisfactorily performed. Likewise technical advice to the Seed Farm in System "C” has
been provided bit its sustainability must be looked into.

The project will terminate on February, 1990 according to the R/D.
However, it is recognized that upland cropping techniqueé, especially appﬁed techniques

for farmer level on onion cultivation and onion seed production techniques have to be
further elaborated and extension work carried out so-that the ultimate beneficiaries,

especially the farmers, could profit from the resuits of the project effort.

It is also recognized that the training of the logal counterpart in the field of agricultural
machinery is not well developed because of a shortage period after assignment, so he
requirés guidance and training to maintain the equipment.

it is desired that seed production in the Seed Farm should be mechanized as far as
possible to enable a large extent of the farm to produce the expected quantities of quality
seed. Therefore further technical advice to the seed farm is needed in the area of

Agricultural Machinery.

A regular prégramme of preventive maintenance must be introduced at the rice mill
immediately.

The further develo yment of Post-harvest technology with special emphasis on marketability
and economic viability of techniques are required both in rice and upland crops.

For reasons given above at (3), (4) and (5), it is necessary that 2 longterm experts of
Upland Crops -and Agricultural Machinery are dispatched to the Dlemonstration/
Experiment Farm even after the termination of the Project. Furthermore, Alfter-Care Project
seems necessary 2-3 years after the termination of the project.
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IV. Appendix

1. Record of Discussion

THE RECORD OF DISCUSSIONS BETWEEN THE JAPANESE IMPLEMENTATION SURVEY
TEAM AND THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF THE
DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA ON THE JAPANESE TECHNICAL
COOPERATION FOR THE INTEGRATED AGRICULTURAL DEVELOPMENT
DEMONSTRATION PROJECT IN MAHAWEL! AREA .

The Japanese Implementation Survey Team (hereinafter referred to as “the Team”)
organized by the Japan International Cooperation Agency (hereinafter referred to as "JICA™)
and headed by Mr. Takashi Tauchi visited the Democratic Socialist Republic of Sri Lanka from
5th February to 13th February, 1985 for the purpose of working out the details of the technical
cooperation program conceming the Integrated Agricultural Development Demonstration
Project in Mahaweli Area.

During its stay in Sri Lanka, the Team exchanged views and had a series of discussions
with the Sri Lanka authorities concerned in respect of the desirable rneasures to be taken by
both Governments for the successful implementation of the above-mentioned Project.

As a result of the discussions, both parties agreed to recommend to their respective
Governments the matters referred to in the document attached hereto. :

Colombag, 1 1th Februasy, 1985.

Mr. Takashi Tauchi, Mr. K. H. S, Gunatilaka,

{eader, Director General,

Implementation Survey Team Mahaweli Authority of Sti Lanka,
Japan Internationat Cooperation The Democratic Socialist Republic
Agency, Japan. . of 5ri Lanka.

The Attached Document

I. Cooperation Between Both Governments

1. The Government of Japan and the Government of the Democratic Socialist Republic of Sri
1 anka will cooperate with each other in implementing the Integrated Agricultural Development
Demonstration Project in Mahaweli Area {hereinafter referred to as “the Project”) for the
purpose of demonstrating a series of agricultural techniques and farming systems appropriate
to the Mahaweli Area and thus contributing to the agriculture development and the increase of
the farmers’ income of the aforementioned Area. '

2. The Project will be implemented in accordance with the Master Plan which is given in | of
the Annex.

fi. Dispatch of Japanese Experts
1. In accordance with the laws and regulations in force in Japan, the Government of Japan
will take necessary measures through JICA to provide at its own expense services of the

Japanese experts as listed in Il of the Annex through the normat procedures under the
Colombo Plan Technical Cooperation Scheme.
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2, - The Japanese experts referred to in 1. above and their families will be granted in the
Democratic Socialist Republic of S Lanka the piivileges, eéxemptions and benefits no less
favourable than those accorded to experts of third countries working in the Democratic
Socialist Republic of Sri Lanka under the Colombo Plan Technical Cooperation Scheme.

fll. Provision of Machinery and Equipment

1. In accordance with the laws and regulations in force in Japan, the Government of Japan
will take necessary measures through JICA to provide at its own expense such machinery,
equipment and othér materials {hereinafter referred to as “the Equipment”) necessary for the
implementation of the Project as listed in [l of the Annex through the normal procedures under
the Colombo Plan Technical Cooperation Scheme.

2. The Equipment will becorne the property of the Government of the Democratic Socialist
Republic of Sti Lanka upon being delivered c. i. f. to the Sri Lanka authorities conceimned at the
ports and/or airports of disembaikation, and will be utifized exclusively for the implementation
of the Project in consultation with the Japanese experts referred to in Il of the Annex.

IV. Training of Sr Lanka Personnel in Japan

1. In accordance with the laws and regulations in force in Japan, the Government of Japan
will take necessary measures through JICA to receive at its own expense Sri Lanka personnei
connected with the Project for technical training in Japan through the normal procedures under
the Colombo Plan Technical Cooperation Scheme.

2. The Government of the Democratic Socialist Republic of Sri lLanka will take necessary
measures to ensure that the knowledge and experience acquired by the S Lanka personnel
from technical training in Japan will be utilized effectively for the implementation of the Project.

V. Semvices of Sri Lanka Counterpart and Administrative Personne]

1. In accordance with the laws and regulations in force in the Dernocratic Socialist Republic of
Sri Lanka, the Government of the Democratic Socialist Republic of Sri Lanka will take
. necessary mmeasures to secure at its own expense the necessary services of Sri Lanka
counterpart and administrative personnel as listed in IV of the Annex.

2 The Government of the Democratic Socialist Republic of Sri Lanka will aflocate the
necessary number of suitably qualified personnel corresponding to each Japanese expert to be
dispatched by the Government of Japan as specified in Il of the Annex for the effective and

successful transfer of technology under the Project.

VI. Measures to be taken by the Government of the Democratic Socialist Repubkic
of Sri Lanka

1. In accordance with the laws and regulations in force in the Democratic Sacialist Republic of
Sri Lanka, the Government of the Democratic Socialist Republic of Sii Lanka will take
necessary rneasures to provide at its own expense:

(1) Land, buildings and facilifies as listed in V of the Annex;

(2) Suply or replacement of machinery, equipment, instrument, vehicles, tools, spare parts
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and any other materials necéssary for the implementation of the ‘Project other than
those provided through JCA under il above; _
(3) Transportation facilities and travel allowance for the official travel of Japanese experts
within the Dernocratic Socialist Republic of Sri Lanka; : -
{(4) Suitably fumished accommodation for the Japanese é:xpeﬂs and their families, -
5 In accordance with the laws and regulations in force in the Democratic Socialist Republié of
Sti Lanka, the Government of the Democratic Socialist Republic of S Lanka will take
necessary measures to meet: '

(1) Expenses necessary for the transportation of the Equipment within the Demnocratic
Socialist Republic of Sri Lanka as well as for the installation, operation and

maintenance thereof; _ _
(2) Customs duties, internal taxes and any other charges, imposed on the Equipment in
the Democr_atic_: Socialist Republic of S Lanka;
(3) All running expenses necessary for the implementation of the Project.

Vil Administration of the Project

1. The Director General of the Mahaweli Authority of Sri lLanka will bear overall responsibility
for the implementation of the Project. :

5 The Fxecutive Director of Mahaweli Economic Agency as the Head of the Project, will be
respensible for the administrative and managerial matters of the Project.

3. The Japanese Team Leader will provide necessary recommendation ‘and advicé on
technical and administrative matters concemning the implementation of the Project to the Head

of the Project.
4. The Japanese experts will give necessary technical guidance and advice to Sri Lanka
counterpart personnel on matters pertaining to the implementation of the Project.

5. For the effective and successful ifnp!ementéﬁon of the Project, a Joint Committee will be
established with the function and composition as referred to in Vi of the Annex.

Vi, Claims Against Japanese Exparts

_The Govemment of the Democratic Socialist Republic of Sri Lanka undertakes to bear
claims, if any arises, against the Japanese experis engaged in the Project resulting from,
occurring in the course of, or otherwise connected with the discharge of their official functions
in the Democratic Socialist Republic of Sri Lanka except for those arising from the wilful
misconduct or gross negligence of the Japanese experts.

X. Mutual Consultation

There will be mutual consultation between the two CGovernments on any major issues
arising from, or in connection with this Record of Discussions. '

X. Term of Cooperation

The duration of the technical cooperation for the Project under this Attai:h.ed Document
will be five (5) years from the date of signing of this Record of Discussions.
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Annex
. Master Plan

1. Objectives of the Project

Demonstration/Experiment Farm will be established in Unit 1, Block 302 of System C of
the National Mahaweli Development Pragramme in order to demonstrate new techniques of
integrated farm management with a better combination of high-quality rice and other
appropriate crops which will contribute to further farmers’ income-generation in the Project
Area. In the Farm, the following steps will be taken as major components of the technical
cooperation: :

(1} To demonstrate a series of agricultural techniques from cultivation to post-harvest
processing for production of high-quality rice;

(2} To demonstrate the appropriate farming system including other crops to the local farmers
in the Project Areg;
(3) To demonstrate better on-farm water management techniques for (1) and (2) above; and

(4) To give t_echnical advice to the Government Seed Farm in Unit 1 of the Block 302.

2. Activities under the Project

Applied experiments for the demonstration will be established in the Demonstration/
Experiment Farm for the purpose of identifying, utilizing, confirming of local adaptability and
other specific techniques developed by agricultural experiments and research institutes.

Improved techniques developed by the applied experiments will be demonstrated in the
Demonstration/Experiment Farm.

Main items of the Project activities for the respective fields are as follows:

(1) Cultivation: — a seres of appropriate cultivation techniques
for selected varieties of paddy to produce

high-quality rice;

— a series of appropriate cultivation techniques
for other crops to be incorporated into the
cropping pattemns preferably in Yala.

(2) Agricultural Machinery: — a system of appropriate mechanical farming
which suits for the local farmers.

(3) Water Management: — a seres of better water management
techniques based on the estimated water

requirements.
(4) Post Harvest: - a series of appropriate system of high-quality

rice processing from threshing to packing
- which suit for the local fanmers.

(5) Government Seed Farm: - technical advice to the seed famm.
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I, Japanese Experts
Category Subject Matter
{1) Experts Cultivation
Water Management
Post Harvest
Agncultural Machmery

(2) Liaison Officer

Note: (1) One of the expeits will be nominated as a Team Leader.

(2) Shortterm’ experts may be dispatched when necessity arises, for the smooth
implementation of the Project.

Il. List of Equipment

{n Agricult\jrak Machinery, Equipment and Implernents.

(2) Equipment for Paddy Parboiling, Rice Milling and Seed Processing Plants.
(3) Workshop Equipment and Tbols. '

{4} Vehicles.

(5) .Experimeni and Measuring Apparatus.

(6) Office Equipment.

(7} Agricultural Materials.

(8) Spare Parts for (1), (2), (3), (4), (5) and (6} above.

(9) Other necessary Machinery and Equipment to be mutually agreed upor.

V. List of Sri Lanka Counterpart and Administrative Personnel

Category . Subject Matter
{1) Project Manager

(2) Counterpart personnel Cultivation
' Water Management

Post Harvest
Agricultural Machinery

(3) Administrative personnel Administration
Accounting

{4) Other necessary supporting staff.
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V. L_ist of Land, Building and Facilities

(1
(@)
3)
(4)
(%)
{6)
(7
(8)
(9)

_Demonstraljon/ Expeﬁment Famn of about 23 ha.

Seed Processing Plant.

Milling and Parboiling Plant.

Workshop and Machinery Pool.
Motor Pool.

Sterehouses for farming materials.
Office.

Laboratory.

Other necessary buildings and facilities to be mutually agreed upon.

Vi. The Joint Committee

1. Functions
The Joint Committee will meet at least twice a year and whenever necessity arises, and
work:
(1) To formulate the Annual Work Plan of the Project in line with the Tentative Schedule
of Implementation formulated under the framework of this Record of Discussions.
(2) To review the overall progress of the technical cooperation program as well as the
achieverments of the above-mentioned Annual Work Plan.
{3} To review and éxchange views on major issues arising from or in connection with the
technical cooperation program.
2. Cormposition
Chairman . Director General, Mahaweli Authority of Sri Lanka.
Secretary :  Project Coordinator of System C, Mahaweli Econoinic
Agency.
Japanese Side -1 (1) Team Leader
(2) Expents

(3) Other experts and personnel concemed to be
dispatched by JICA, if necessary.
(4} Representative of JICA Colombo Office.

Sr Lanka Side : (1) Executive Director of MEA.
(2) Resident Project Manager, System C, MEA
(3) Resident Project Manager of the Project.
(4) Representative of MEZCAL
(5) Representative of DA.
(6) Representative of DERR.

Note: Officials of the Embassy of Japan may attend the Joint Committee as observers.
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2. Reports and papers published:

(1) Socio Economic and Agricultural Benchmark survey, unit 2 and 3, Block 302, Zone 3,
system 'C’. May, 1987, ,

{2) Progress Report: Dec. 1986
Progress Report July 1987
Progress Report Dec. 1987
Progress Report June 1988
Progress Reportt April 1989
Progress Report Jan. 1990
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