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MINISTRY OF "PLANTATION INDUSTRIES"
MINISTER : MR GAMINI DISSANAYAKE

~ MINISTRY OF STATE FOR PLANTATION

— MINISTRY OF STATE FOR PLANTATION INDUSTRIES

— MINISTRY OF STATE FOR COCONUT INDUSTRIES

Minister of_ State for Plantations

Departments and Statutory Institutions

Janatha Estates Development Board

Janatha Estates Development Board I

Janatha Estates Development Board 11

Janatha Estates Deveiopment Board [If

Janatha Estates Development Board 1V

Janatha Estates Deveiopment Board V
State Plantations Corporation —

State Plantations Corporation [

State Plantations Corporation [1

State Plantations Corporation III

State Plantations Corporation [V

State Plantations Corporation V

State Plantations-Corporation VI
Investment Monitoring Board

Subjects and Functions
Impiementation and monitoring of programmes and
projects of the Institutions

Minister of Plantation Industries

Departments and Statutory Institutions
S fanka Tea Board
Fea Suadl Holdings Development Authority
Sith and Allicd Products Development Authority
Sn Laaka Cashew Corporation
St Lanka St Trading (Teay Corporation
Colombo Commercial (Engineers) Company
Palmyral Bourd
Janatha Estates Development Board —
Janatha Estates Devetopment Board (1)
Janatha Estates Development Board (11
Janatha Estates Development Board (HI)
Janatha Cstates Development Board (1V)
Junatha Estates Development Board (V)
State Phintations Corporation —
State Plantations Corporation (1)
State Plantations Corporation (11
Stite Phuntations Corporation (H1)
State Plantations Corporation (1V)
State Plantations Corporation (V)
State Plantations Corposation (V)
Deparntment ol Rubber Control
5ol Lunka (Ceylon) Rubber Manatacturing Compuny
Limuted
rubber Rescarch Board
Coconut Development Boad: Authanty
Coconut Rescarch Board
Coconut Cultivation Board
BCC Lanka Lad.
National Institute of Plantation Management
Oricat Lanka L.
lvestment Monitoring Board

Subjects and Functions

Formulaton ol progranunes and projects based on
national policy in respect of Plantation Indusirics
and dircction and implenieatation of such program-
mes and projects

The management of Agricultural and Cstate Lands

The promotion of opimumn productivity

The raising of livestick on such lands

The processing and sale ol agricultural produce

Training of personnel lor the eflicient management of
agricultural lund

Mauters relating 10 1he development of ihe tea industry.
promotion and rescarch )

Collection of ad valorem tax on ‘tea

Issuc ot peratits for export ot tea .

Estates (Contral of Transler) Act. No. 2 of 1972

Maitters relating o the overall development of coconut
pluntations. agricultural processing. marketing and
industrial acuvity
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% 5 74 L (TARAWAKELLE) R U o ¥ — (LOGIE) DX TS v 57— v a VHIRTH 3,

2-2 AQ-8&%
ITSTYYDOAORK 603TAT, ZD80%BHLEBERBEETHDA. T0%H
KIREECRH#ELTV S,
COXSK, HIRANOTEEZRZNRXOEETH D, BHIKIIR Y 5 HETHE
EINSAROEZLUEELED TV S,
AMXROAETS 57—V a VORMBRITEROEBD,

F3599y- $43-%¥y} 23579k v o F — it
FrEm&E (ha) 192 358 316 277 1143
FEHEER (1) 225 516 475 303 1519
=g Ko (k) 20 18 30 - 68

2-3 =:E-+KX
X5z YviR, BEEEFCBIINFBEoREMETHD . FEEHBEE
2% 2,500mTA4A~11AETCO8y AROAFEEBRHER 200mEi L TV 3,
g/, GO, FHKRENISCEHT IO Y EDLWCITHIEL. HEDEL,

FF B W B (1979-1988)

1A 68.88
2H 61.17
3R 91.47
41 203.68
5R 233.18
6 A 394.72
7H 319.47
8H 261.59
9H 288.31
104 233.20
11H 261.00
12H 129.31
TOTAL 2,538.98 mm



2-4 FE -+
HEH R IZES 1,200~1.600 mO2FEHMRIZH > TRALSHLTHD,
4 3% (2Red-Yel low Podzolic SoilTH 3,
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MR ORI  c ARRGCIOAXBRBICRESA, ICPBTHE2T
LERARUVERBEEZOHREZELITODATVS, AXIEEOMEMRI O L
T, BE. 0EDFOBRORLRSFSNENET 57— =2 v FEHENIIC
HAREKRE, ERICHEIABA TV S,
BPREONBRLHEFBEICH-> TVWEN, BE. TOHBNINLAREA T, BIS
SOITHEFTOREFRELINEL. AEOAHLEED I LEN D 5,

2-6 HMXEXR
ZYSUHDREER. -k kKRB TFSUF—va VEEE LT, 18305
KEACE->THEAISK TR, SRECKFL L THANCRD STV S,
HEDOZY S VHEOKRREERRBA > FEIRKRSCHLOT, FM 218F F %28
2B, ChiZ2tADI8%%E LY 5,

MXBILEMFEOKIIOIVEMRTREINS, BERE. BVWESHEOE
BOBEELERL, B0 2 BRARANRLBEL TV S,

RKOKEICEDEZZAYS VHOHFBADRERH 00FATHD, THiIFEOAOD
12% BT 23HD0THD. ARXEEBERRAYVS VAHAEHOEEEE LN - TV 5,

ZYS UHDOKHEORIEWE Y v FHHERESLS, VS AHABER TS V57—V
a VAR EFNFNLT.0%. 25.83% % 5. RO DUREERIIT-> TV 5,

2-7 INRIEKHRE |
UEO/NIERBHEZIOEFSD. 2 TAREETIHROBRO—H L LTHER
IhTVW3, ChEDOHRIZ. KEFWIETICBRLAZLOTHD, M EH
tLTHVEEIBRIHNONENBEEORBRLEEbN 3, —HOMRIIEI
HF¥. ATy, EEEZEOEPTYUNEYNRBEINTVS, £/ HERITXD

ORMERTAY S v AERBOTFETY N NEYE2T->TVWEHHERLD 5,
S-9



3. HEOBE

A ERZI TS LY YHIRICHELS SR TS5 07— a vOHEIDSLSPCH
BHMXE L TEEL4AMROEFAMART S v F— Y a VORHHBETD 5,

HEATR. MIBKIREBEONY LY, RUBBHBHOENLEFT DI ROARE
JRMETFRIEEBMET 5,

AMROGHERERLTOEBO TS 3,

3-1 INRBKHARE |
AMRON, oF-—HRER IMRFEE S/ NEEKARBEERAL TV 35,
5507 VHREF 4 —EARBLHAL TV S, . oF - MR ISERHI
TIBAHET IS, ZRLVBLVOTSY — © VA HE LA, kbR ok
kEBRBEES 3,
BEOHR., 2HMRXOBUKE., #AK BIKE) . KEEORETHNSBETH
3, k7. oF -HIREKKBOREEW3ImEBESLL. EWSOKEEREST S
CENTIEETH B
REBBMBTHE, F—EL, VxRl ——, EEBSOSHILETD 3,
AMROBBROHELRAFLEOELB TH 5,

o9 )—- Y-ty b 5TV v F —

BE/K B 3% 5 H1 77 (kW) 41.0 35.8 56.7 -
BEk BBl %h 5096 50% 50% -
Frak/k HH A (kW) 85.0 55.0 60.0 40.0
& Eshg 829 82% 82% 829
BHH%EZ (m) 50 95 55 50
FkEHERE (m/s)  0.218 0.072 0.134 0.100
FRAKEER (om) 400 300 350 300
KEEE (m) 570 730 225 110

3-2 HEVRTA
BHXiz, 50halic 1 BEBEOEBHAREL. RIS L THEBX*2EMAEEA
ERE (2 V—0N) TRy -TNICE-THREL. EE0SBLERN B,
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3—-3 BEHALEIRTA
BIENCHEROBRESHATF—a VAREBEL, a7y — FRIKEERUEA
BEELBEATZ, X4 FIIEELIhIC 1 BFRBECEH S TN T2HRT 3,

3-4 BEEXRHE
ATEHOMBEERIIY ISHAT, ARIZTEED LB,

HAr: FH

Y59 — ¥o—ky b 537451 v F -

INBRRK ) 3R 188,000 202,000 222,000 182,000
-5 B M * 84,000 67,000 68,000 66,000
-+ A T = 72.000 70,000 79.000 64,000
-8B ¥ I % 52,000 65,000 75,000 52,000
WXy 27 b 12,000 11,000 14,000 16.000
BEHA Y RT L 18,000 16,000 15,000 19,000
&t 218,000 229,000 251,000 217,000

& it ¥ 915,000
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4. BEDHER
COETHAAZEESMOBIE, KHBEO4 44 bO/NKNRBRHEDFRED
ZYS VvARBRRIERELLST HONESINEHET 5,

F M H &

. BERMESCETDOBREL - MITEOED & LT,
US$=RS34.18 ., US$=¥140 . RS=¥4.10

2. ®REBERRIE “VWITH PROJECT” & “WITHOUT PROJECT & ZE% & -7z,

8.  “WITHOUT PROJECT” T, HEDOCEBOHEE.ER T2 —H. BMFORERH
LEMLLTHRIEBELTWVWLL &K B,

4, REIR MoV TIE, EEEHRER0.HEH VI,

5., . BEaR OB TIc>VTIE 0.9, KBBTITHOWTIR0.T5DOEHFREL
%5’5/’7 JEFH Lf:o

#EHEER

AFTEICEAL TOEEERERLELTHIS5NZ DI, FTLOBD,

- KXROHE

CEBOBEBIH->-TVWAHETR., ZYS Vv HEHLKOBEHNHRBRERAEH,S
HRICEIBAEEBOEEBICLD, AXOAEBECHIABRO O XN HEEST Z, I =
A Fo@i8Hidsitick-T. BhoLEMRKLATRE LD HERBED
QAN 8B,

X5, MXOBARDY IS UvF—vav, FENEBICIZHALD ONER
DT v 7. RBAY A PO OSTHEFTOMEFRUESICLD., FHOMKEER
720% bRTBERELIz, BEDETIHOEER%E TCIBT 5,

GLASSAUGH SOMERSET LOGIE TALAWAKELLE

225,000 516.689 308.532 475.672 (KG)
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BEIhifI=nA FolR, RAEENTETHD,. B EhABRIZ. XTI
BTEBEMICHEHIAZN, REBENXECTH, HIROKEE « FRSOAMR.
BRORFETHEINS, #->T. IS FoRL3REBHBIL2CERER
ERITEN B,

F7c. CEBPEHLAEMMBABHIZX FMIBER s 1.75/kNHTH 3 0%, 3k
DAZXMERGEREL 12,

—F. HECXHLVWERVBREL TR TROEHELDTONL S,
— Iz FoRkRE->THULBCEBOLRBBAHAMICHETAZEIcE > T
MRFROEFEKELEDONE, 2D, ¥K - BESARESR. FE~NDXE

N LLENGTH 5,

HE2NPRELUBREDR

- HERBICIIFLEEAEOILKR. ThiTHESISERBLORIH

- FHRERBROUBERIRETISHHERBLSOLH

- RHEBNOFAHICE > T, HB~DOKEL -BRHRHBIAIREL L 3,

- WEFRO4EKELFD 5,

- HEBOBHEILTELDATOIFRIFILF-LRBBHATCRETI itk
DHEMOREHENFBFIN S,

2 %

FEHEORERGTEHIN - EFENBNER (ETRR) | MBEEME (NPV) |
s - BHLE (B/C) 2RITRT,

r59v— ¥2—kvyb F575L w ¥ — & &

R F AR R 11.46 % 16.86 % 17.08 % 10.25 % 13.90 %
(EIRR) :

s Bl 7E il f# Rs 4,940.334 3,892,211 4,353,523 713,249 13,899.319
(NPV)

2k - BRLLR 1.15 L.12 1.14 1.02 1.18
(B/C)
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ECONOMIC ANALYSIS

PLANT NAME: GLASSAUGH NPV: 10.00%
INCREASED TEA POWER POWER BENEFIT
YEAR VOLUME PRICE SUBTOTAL OUTPUT COST SUBTOTAL TOTAL
1991 (ECONOMIC COST)= -3.7E+07
1992 45000 52.1 2344500 552000 2 1104000 3448500
1993 45000 52.1 2344500 552000 2 1104000 3448500
1994 45000 52.1 2344500 552000 2 1104000 3448500
1995 45000 54.7 2461500 552000 2 1104000 3565500
1996 45000 54.7 2461500 552000 2 1104000 3565500
1997 45000 54.7 2461500 552000 2.5 1380000 3841500
1998 45000 54.7 2461500 552000 2.5 1380000 3841500
1999 45000 54.7 2461500 552000 2.5 1380000 3841500
2000 45000 54.7 2461500 552000 2.5 1380000 3841500
2001 45000 54.7 2461500 552000 2.5 1380000 3841500
2002 75000 54.7 4102500 552000 3 1656000 5758500
2003 75000 54.7 4102500 552000 3 1656000 5758500
2004 75000 54.7 4102500 552000 3 1656000 5758500
2005 75000 54.7 4102500 552000 3 1656000 5758500
2006 75000 54.7 4102500 552000 3 1656000 5758500
20017 75000 54.7 4102500 552000 3.5 1932000 6034500
2008 75000 54.7 4102500 552000 3.5 1932000 6034500
2009 75000 54.7 4102500 552000 3.5 1932000 6034500
2010 75000 54.7 4102500 552000 3.5 1932000 6034500
2011 75000 54.7 4102500 552000 3.5 1932000 6034500
2012 15000 54.7 4102500 552000 4 2208000 6310500
2013 75000 54.7 4102500 552000 -4 2208000 6310500
2014 75000 54.7 4102500 552000 4 2208000 6310500
2015 75000 54.7 4102500 552000 4 2208000 6310500
2016 75000 54.7 4102500 552000 4 2208000 6310500
20117 75000 54.7 4102500 552000 4.5 2484000 6586500
2018 75000 54.7 4102500 552000 4.5 2484000 6586500
2019 75000 54.7 4102500 552000 4.5 2484000 6586500
2020 75000 54.7 4102500 552000 4.5 2484000 6586500
2021 75000 54.7 4102500 552000 4.5 2484000 6586500
IRR= 11.46%
NPV= 4940334.
B/C RATIO 1.15
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ECONOMIC ANALYSIS

PLANT NAME: SOMERSET
NPV : 10.00%
INCREASED TEA POWER POWER BENEFIT
YEAR VOLUME PRICE SUBTOTAL OUTPUT COST SUBTOTAL TOTAL
1991 {ECONOMIC COST)= -3.7E+07
1992 100000 52.1 5210000 357000 2 714000 5924000
1993 100000 52.1 5210000 357000 2 714000 5924000
1994 100000 52.1 5210000 357000 2 714000 5924000
1995 100000 54.7 5470000 357000 2 714000 6184000
1996 100000 54.7 5470000 357000 2 714000 6184000
1997 100000 54.7 5470000 357000 2.5 892500 6362500
1998 100000 54.7 5470000 357000 2.5 892500 6362500
1999 100000 54.7 5470000 357000 2.5 892500 6362500
2000 100000 54.7 5470000 357000 2.5 892500 6362500
2001 100000 54.7 5470000 357000 2.5 892500 6362500
2002 100000 54.7 5470000 357000 3 1071000 6541000
2003 100000 54.7 5470000 357000 3 1071000 6541000
2004 100000 54.7 5470000 357000 3 1071000 6541000
2005 100000 54.7 5470000 357000 3 1071000 6541000
2006 100000 54.7 5470000 357000 3 1071000 6541000
20017 100000 54.7 5470000 357000 3.5 1249500 6719500
2008 100000 54.7 5470000 357000 3.5 1249500 6719500
2009 100000 54.7 5470000 357000 3.5 1249500 6719500
2010 100000 54.7 5470000 357000 3.5 1249500 6719500
2011 100000 54.7 5470000 357000 3.5 1249500 6719500
2012 100000 54.7 5470000 357000 4 1428000 6898000
2013 100000 54.7 5470000 357000 4 1428000 6838000
2014 100000 54.7 5470000 357000 4 1428000 6898000
2015 100000 54.7 5470000 357000 4 1428000 6898000
2016 100000 54.7 5470000 357000 4 1428000 6898000
2017 100000 54.7 5470000 357000 4.5 1606500 7076500
2018 100000 54.7 5470000 357000 4.5 1606500 7076500
2019 100000 54.7 5470000 357000 4.5 1606500 7076500
2020 100000 54.7 5470000 357000 4.5 1606500 7076500
2021 100000 54.7 5470000 357000 4.5 1606500 7076500
IRR= 16.86%
NPV= 3892211.
B/C RATIO 1.12
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PLANT NAME:

INCREASED

VOLUME

60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700
60700

TEA
PRICE

ECONOMIC

SUBTOTAL

ANALYSIS

POWER
OUTPUT

52.1
52.1
52.
54.
54.
54.
54.
54.
54.
54,
54.
54.
54.
54.
54,
54.
54.
54.
54,
54.
54,
54.
54.
54.
54.
54.
54.
54.
54.
54.
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3162470
3162470
3162470
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320280
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290
3320290

260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
260000
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COSsT

NPV :

SUBTOTAL

(ECONOMIC COST)=
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520000
520000
520000
520000
520000
650000
650000
650000
650000
650000
780000
780000
780000
780000
780000
9106000
910000
910000
910000
910000
1040000
1040000
1040000
1040000
1040000
1170000
1170000
1170000
1170000
1170000

IRR=
NPV=

B/C RATIO

10.00%

BENEFIT

TOTAL

-3.7E+07
3682470
3682470
3682470
3840290
3840290
3970290
3970290
3970290
3970290
3970290
4100290
4100290
4100290
4100290
4100290
4230290
4230290
4230290
4230290
4230290
4360290
4360290
4360290
4360290
4360290
4490290
4490290
4490290
4490290
4490290

10.25%
713249.1
1.02



ECONOMIC ANALYSIS

PLANT NAME: TALAWAKELLE
NPV : 10.00%
INCREASED TEA POWER POWER BENEFIT
YEAR VOLUME PRICE SUBTOTAL OUTPUT COST SUBTOTAL TOTAL
1991 (ECONOMIC COST)= -3.7E+07
1992 100000 52.1 5210000 390000 2 780000 5990000
1993 100000 52.1 5210000 390000 2 780000 5990000
1994 100000 52.1 5210000 380000 2 780000 5990000
1995 100000 54.7 5470000 390000 2 780000 6250000
1996 100000 54.7 5470000 390000 2 780000 6250000
19917 100000 54.7 5470000 390000 2.5 975000 6445000
1998 100000 54.7 5470000 390000 2.5 975000 6445000
1999 100000 54.7 5470000 390000 2.5 975000 6445000
2000 100000 54.7 5470000 380000 2.5 975000 6445000
2001 100000 54.7 5470000 390000 2.5 975000 6445000
2002 100000 54.7 5470000 390000 3 1170000 6640000
2003 100000 54.7 5470000 390000 3 1170000 6640000
2004 100000 54.7 5470000 390000 3 1170000 6640000
2005 100000 54.7 5470000 390000 3 1170000 6640000
2006 100000 54.7 5470000 390000 3 1170000 6640000
20017 100000 54.7 5470000 390000 3.5 1365000 6835000
2008 100000 54.7 5470000 380000 3.5 1365000 6835000
2009 100000 54.7 5470000 390000 3.5 1365000 6835000
2010 100000 54.7 5470000 390000 3.5 1365000 6835000
2011 1060000 54.7 5470000 390000 3.5 1365000 6835000
2012 100000 54.7 5470000 390000 4 1560000 7030000
2013 100000 54.7 5470000 390000 4 1560000 7030000
2014 100000 54.7 5470000 390000 4 1560000 7030000
2015 100000 54.7 5470000 390000 4 1560000 7030000
2016 106000 54.7 5470000 390000 4 1560000 7030000
20117 100000 54.7 5470000 390000 4.5 1755000 7225000
2018 100000 54.7 5470000 390000 4.5 1755000 7225000
2019 100000 54.7 5470000 390000 4.5 1755000 7225000
2020 100000 54.7 5470000 390000 4.5 1755000 7225000
2021 100000 54.7 5470000 390000 4.5 1755000 7225000
IRR= 17.08%
NPV= 4353523.
B/C RATIO 1.14
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VOLUME
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54.
54.
54.
54.
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ECONOMIC

15926970
159269170
15926970
16721790
16721790
16721790
16721790
16721790
16721790
16721790
18362790
18362790
18362790
18362790
18362790
18362790
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18362790
18362790
18362790
18362790
18362790
18362790
18362790
18362790
18362790
18362790
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ANALYSIS

POWER
OUTPUT

1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1559000
1558000
1559000
1559000
1559000
1559000
1559000
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POWER
COST

NPV :

SUBTOTAL

(ECONOMIC COST)=

wWwwww NNMNDNN

QOO eRPERPOOIOTOOWOWWWAOORONOTNNDNNN

Lo N ]

3118000
3118000
3118000
3118000
3118000
3897500
3897500
3897500
3897500
3897500
4677000
4677000
4677000
4677000
4677000
5456500
5456500
5456500
5456500
5456500
6236000
6236000
6236000
6236000
6236000
7015500
7015500
7015500
7015500
7015500

IRR=
NPV=

B/C RATIO

10.00%

BENEFIT
TOTAL
—-1.5E+08
19044970
19044970
19044970
19839790
19839790
20619290
20619290
20619290
20619290
20619290
23039790
23039790
23039790
23039790
23039790
23819290
23819290
23819290
23819290
23819290
24598790
24598790
24598790
245981790
245981790
25378290
253178290
25378290
25378290
25378290

13.90%
13899319
1.13
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Organisational Structure for Seed Sector Development in India

S.No. Supporting organisation

Activity

Agricultural Universities, ICAR institutes
and Seed companies

A1l India Coordinated Crop Improvement
Projects

Central Sub-committee on Crop Standards,
notification and release of varieties and

Central Seed Committee

Seed Technology Research Centres under
National Seed Programme {14 in no.)

Agricultural Universities and ICAR
Institutes

NSC, SFCI, State Seed Corporations and
Seed Companies

State Certification Agencies
Seed Testing Laboratories

NSC, SFCI, State Seed Corporations and
private seed companies

Plant breeding and varietal development

Varietal Testing and identification for

release

Release and notification of varieties

Research on various aspects of Seed
Technalogy

Breeder and Foundation Seed Production

Foundation and Certified Seed Production

Field Inspection for certification
Evaluation of Seed quality

Certified seed production and marketing
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. Seed production equipment eg. tractor. seed drill. harvesting.
threshing and seed processing. equipment (e.g. cleaning. grading.
treating, bagging., tagging. sealing. etc).

. Equipment for measurement of seed quality.

. Spectrophotometer. centrifuge. B.0.D. incubators., slab-gel
electrophoresis. microscopes. incubation room etc. are availbable.
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Procurement/Support price of grain and sale price of certified
sced of the NSC in 1986-87 (Prices are in Rs/Q).

Commodity Support price Certified seed
price

Paddy, common variety 146.00 375.00

Sorghum 132.00 950.00-1460.00*

Pearl millet 132.00 940.00-1012.00*

Wheat 162.00 395.00

Barley 132.00 -

Bengal gram 260.00 700.00

Red gram 320.00 1050.00

Green gram 320.00 1000.00

Black gram 320.00 1100.00

Soybean Black 255.00

Soybean Yellow 290.00 830.00

Sunflower 350.00 3200.00

Safflower 400.00 700.00

Rape & Mustard 400.00 950.00

Cotton hybrid 8500-15000.00*

* Price is for hybrid varieties which differs from one hybrid to
another.
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Food grain production in the last three decades.

VoL ER

1950-51 1960-61 1970-71 1980-81 1985-86
million tons
1. Rice 20.6 34.6 42.2 53.6 64.1
2. Wheat 6.5 11.0 23.2 -36.3 46.9
3. Maize & millets 15.3 23.7 30.6 29.1 26.5
4. Total pulses 3.4 12.7 11.8 10.8 13.0
Total oilseeds 5.2 7.0 9.6 9.4 11.2
Total food grains 50.8 82.0 108.4 129.6 150.5
&K-5 EToR#H &
Total quantity of quality seed distributed in India
Year Quantity in million quintals
1953-54 0.183
1978-79 0.903
1979-80 1.400
1980-81 2.501
1981-82 2.980
1982-83 4.206
1983-84 4.500
1984-85 4.846
1985-86 (Provisional) 5.501
1986-87 (Anticipated) 5.583
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Quantity of seed certified by different seed certification agencies

Year Quantity in million quintals
1979-80 1.534
1980-81 1.895
1981-82 1.717
1982-83 2.497
1983-84 2.723
1984-85 3.483
1985-86 (Provisional) 4.864

®-7 rREAHK

Samples tested in the seed testing laboratories.

Year Number of samples tested
1967-68 65,000
1981-82 2,39,793
1982-83 2,386,968
1983-84 3,48,088
1984-85 3,81,776
1985-86 4,16,946

*-8 ET4HER

Production of brecder and foundation seeds

Year Breeder Foundation
Q) Q)
1981-82 3914 —
1985-86 23,642 3,35,973
1986-87 24,838 5,43,590
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Area and production of breeder, foundation and certified seed as in 2,000 A.D.

Area =hectare
Production=tonnes

Crop Breeder Foundation Certified Total
Area Production Area Production Area Production Area Production
Paddy 2.3 10.5 346.3 1,579.1 52,631.6 240,000.0 52,080.2 241,589.7
Wheat 0.8 2.9 37.7 137.2 92,246.7 335,778.0 92,285.2 335,918.1
Barley 3.0 5.9 77.4 152.5 54,361.1 107,091.4 54,441.5 107,249.8
Maize hybrid 0.5 1.6 112.3 362.7 27,863.8 90,000.1 27,976.6 90,364.4
Maize variety 0.7 1.1 86.9 130.3 10,000.3 15,000.0 10,087.6 15,131.4
Jowar hybrid 2.5 3.6 443.0 633.5 79,300.7 113,400.0 79,746.2 114,037.1
Jowar variety 2.8 2.1 267.6 200.7 25,155.6 18,886.7 25,426.0 19,069.5
Bajra hybrid 0.2 03 83.1 126.3 31,578.9 47,999.9 31,662.2 48,126.5
Bajra variety 0.4 0.3 65.3 45.7 11,428.6 8,000.2 11,494.3 8,046 2
Ragi 0.08 0.02 3.5 7.3 1,488.1 3,125.0 1,491.608 3,132.32
Gram and Peas 10.7 16.1 256.5 381.7 153,935.2 230,902.8 154.202.4 231,303 6
Pigeon pea 0.4 0.6 53.3 79.9 8,000.0 12,000.0 8,053.7 12,080.5
Other pulses 2.7 4.1 333.3 499.9 41,666.7 62,500.1 42,002.7 63,004.1
Groundnut 8.4 12.6 - 1,529.3 2,293.9 258,461.5 387,692.3 259,999.2 389,998.8
Brassicas 0.2 0.2 333 33.3 6,666.7 6,666.7 6,700.2 6,700.2
Sesamum 0.2 0.1 41.7 25.0 8,333.3 5,000.0 8,375.2 5,025.1
Linseed 0.2 0.1 8.5 4.3 15,357.1 7,678.5 15,365.8 7,682.9
Other oil crops 7.7 5.6 562.9 410.9 41,095.9 30,000.0 41,666.5 30,416.5
Cotton 2.6 2.4 118.1 108.7 255,434.8 235,000.0 255,555.5 235,111.1
Jute 0.6 0.4 69.4 41.6 8,333.3 5,000.0 8,403.3 5,042.0
Fodder - 733 44.0 5,500.0 3.300.0 412,500.0 247,500.0 418,073.3 250 844.0
Total 120.208 114.62 10,029 4 10,557.5 1,595,839.6 2,209,201.8 1,605,989.208 2.219,873.8
Source : Report of the National Commission on Agriculture. Vol. 10 Inputs (Seeds), 1976
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CLEANING LINE FLOW CHART

(a) Cleaning line for rice seeds only
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(c) Cleaning line for soy-beans seeds only
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(d) Cleaning line for sunflower seeds only
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(e)

Cleaning line for large size vegetable geeds
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(f) Cleaning line for small size or wet vegetable seeds
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{g) Cleaning line for small size vegetable seeds
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Jun.

2.8 &2 B8

ITINERARY OF MISSION

1989 (Thu)

(Fri)

(Sat)

(Sun)

(Mon)

(Tue)

(Wed)

(Thu)

Leave Tokyo to Colombo by UL455

Courtesy visit to Embassy of Japan
Courtesy visit to Sri Lanka State Plantations
Corporation (SLSPC) to see General Manager and

arrange the mission schedule

Leave for Nuwaraeliya to meet with SLSPC

engineer and conduct site survey at Glassaugh

Site survey at Somerset State Plantation,
Logie State Plantation and Talawakelle State

Station

Site reconnaissance survey at Logie Plantation
area
Meeting with the engineers of Intermediate

Technology Group

Meeting with the director and the engineer in

charge of SLSPC Nuwaraeliya regional office

Visit to various tea factories around
Nuwaraeliya

Return to Colombo

Discussion with the engineer of local power

plant manufacturing company



10,

11,

12,

13,

14,

15,

(Fri)

(Sat)

(Sun)

(Mon)

(Tue)

(Wed)

(Thu)

Wrap-up meeting with Acting Director of SLSPC
Courtesy visit to JICA Colombo office
Report to and discuss with the lst secretary

of Embassy of Japan
Leave Colombo for India by IC585/185

Arrangement of schedule in 1India and data

collection

Courtesy visit to Deputy Secretary of

Department of Economic Affairs, Ministry of

Finance
Preliminary meeting with Dr. P.K. Agrawal,
Head, Division of Seed Science and

Technology(SST), Indian Agricultural Research
Institute (IARI)

Visit to the laboratories of SST

Courtesy visit to Embassy of Japan

Visit to the Biotechnology Centre and National
Facility for Blue-green Algal Collections

Visit to the Ministry of Agriculture to see
Director of Department of Agriculture and

Cooperation

Meeting with Director General and Deputy
Directors concerned of Indian Council of
Agricultural Research (ICAR)

Visit to National Bureau of Plant Genetic
Resource

Meeting in SST



l6, (Fri)

17 (Sat)

18 (Sun)

Discussion with Deputy Director of ICAR

Meeting with Director and Joint Directors of
IARI

Wrap-up meeting in SST

Visit to National Seed Testing Laboratory

Get-together meeting with all staff concerned
Leave for Bangkok by AI330

Leave for Tokyo by TG750
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Mr. V. SANTHIRANAYAGAM, Regional engineer, Nuwara Eliya

Brown & Co., Ltd.
Mr. CLIVE DE SILVA, Director Engineering
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Mr. KOJI ITO, Liaison Representative
Mr. H. FUJITA, Deputy General Manager
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INDIA

Embassy of Japan
Mr. MASAMICHI SAIGO, First Secretary
Mr. TATSUYA TERANISH, First secretary
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Division of Seed Science and Technology
Dr. A.M. MICHAEL, Director General
Dr. G.S. VENKATARAMAN, Head of Biotechnology Centre
Dr. M.M. VERMA, Head, Central Seed Testing Laboratory

Indian Council of Agricultural Research (ICAR)

Dr. N.S. RANOHOWA, Director General

Dr. G.C. SRIRASTARA, Joint Secretary, Department of
Agriculture, Research and Education

Dr. R.S. PARODA, Deputy Director General

Dr. MANGILE RAN, Assistant Director General

Mr. M.G. MENON, Under Secretary, Department of Agri. Res.
and Education
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Dr. I.P. ABROL

Dr. A.M. ACHARYA

Ministry of Finance
Mr. S. JOSHI, Under Secretary, Department of Economic
Affairs (EAD)



Ministry of Agriculture

Mr. S.S. AHLUWALIA, Director (International Co-operatiomn)

C. Itoh & Co., Ltd.
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Mr. I. HIRANO, Deputy General Manager
Mr. S. ARAKAWA, Sr. Asstt. General Manager
Mr. RAJINDER MALHOTRA, Assistant manager
Mr. PRASHANT GURHA
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Introduction

The Sri Lanka State Plantations Corporation was directed by His
Excellency, the President of Sri Lanka to investigate the

rehabilitation of Minihydro Schemes for its plantations.

This action was taken because of the severe impact upon, tea
production and quality, due to increasing electricity charges and

breakdowns in supply from the Ceylon Electricity Board (C.E.B.).

In the past, many plantations had a generator powered by an estate
water course, producing the power, the factory and the bungalow
needed. Many of these schemes were abandoned with the availability
of electricity on the National Grid. However, with the increasing
cost of electrical power, it was considered that these minihydro
schemes may become economically viable if rehabilitated. The main
objective of this project 1is to improve the facilities of the
plantations where such rehabilitations would be technically,

economically and financially feasible.

Background of Project

As part of the Government of Sri Lanka's Medium Term Investment
Programme (MTIP) in the State Plantations séctor, it is proposed to
rehabilitate up to 80 small hydro-power installations on tea

estates owned by the Sri Lanka State Plantations Corporation (SPC).

The Mini Hydro Rehabilitation Project (MHRP) forms part of the Sri
Lanka Government's comprehensive investment plan to revitalise the
publicly-owned estates producing tea, rubber and coconuts which are

controlled by the SPC.



Within the MTIP, the prime objective of the Mini  Hydro
Rehabilitation Project (MHRP) is to improve the economic and
financial viability of the public tree crop sector by reducing the
cost of electricity to tea factories. The technical, engineering,
economic and financial aspects of this objective are addressed. in
the following chapters for four selected Advance Schemes, which
will form the basis for this extensive programme to be carried out

in future.

Objectives of Project

The project 1is intended to reduce the operational costs of Sri
Lankan tea  plantations through the wuse of small-scale
hydro-electric plants. The energy generated by these plants will
replace imported electrical energy from the Ceylon Electricity

Board grid.

The project aims to implement the schemes (most of which exist in a
run-down condition) where appropriate refurbishment or replacement
of civil, mechanical and electrical plant will show an acceptable

internal economic rate of return.

Project Area

The Project sites are scattered in the highland area of Nuwara

Eliya which is located approx. 180 km east of Colombo city.

The following four (4) sites are proposed as Project area:

(1) Glassaugh
(2) Somerset
(3) Logie

(4) Talawakelle



Name of Project

Nuwara Eliya Tea  Plantation  Improvement Project (sub-title:

Rehabilitation of Mini-hydropower Facilities)

Present Condition of Project Area

The population of Nuwara Eliya is estimated at approx. 603,000, of
which 80% are dedicated to the agricultural sector. 70% of them
are involved in tea plantation. Thus, a main industry in the area
is tea plantation, which occupies a major portion of state produced
tea.

Nuwara Eliya belongs to tropical fog zone that is the most suitable
for tea production. Annual rainfall is about 2,500 mm, 85% of
which concentrated in eight months from April to November. Due to
its high altitute, mean temperature shows 16°C, comparatively lower
than 26°C in Colombo city.

The Project area is situated at a sharp slope tea field ranging
1,200 - 1,600 m with red-yellow podzolic soil.

Agriculture in the area is limited to tea production, small scale
rubber plantation and highland vegetables due to its climatic and
topographic condition. Tea plantation has been succeeded more than
a centenary while new trees have schemeticly substituted the old

ones.

The 1leaves of tea are harvested by female workers, however
recently, the man-power have inclined short. Rétionalization of
productivity should be accelerated by, for instance, improvement of
transportation method from the field to the factory or
mechanization of chemical spraying.

Existing small scale hydropower facilities in the proposed area
count 80, which are exclusively utilized for a part of power supply
to the tea factory. Those equipment were installed by British more
than fifty years ago, therefore, most of them have deteriorated to
function no more than half of its design capacity. Partly they are
rehabilitated with assistance of Canada, Hollanda, England or the

World Bank finance.



Summary of four plantation sites is tabulated as follows:

Glassaugh  Somerset Logie Talawakelle
Cultivated area (ha) 192.23 358.46 277.12 316.58
Annual production (kg) - 225,000 516,689 303,532 475,672
Mini-hydro capacity (kw) 41.0 35.8 - 56.7

Proposed Plan

1) Mini hydropower plant

Mini hydropower plants are still wused in Glassaugh, Somerset and
Talawakelle plantations except for Logie, where the old turbine of
plant was removed around 15 years ago when the factory was rebuilt
but, reservoirs, canals and penstock still exist. 1In talawakelle,
diesel plant is available as a back-up system. Results of
investigation reveal that the intake weir, conductive canal (open
canal), penstock for each plantation should be rehabilitated. The
reservoir of Logie 1is proposed to be embanked at about 3 meters to
enable the water reserved in dry seasoh. As for power plant
equipment, turbine, generator, control panel for four sites should

be replaced.
Proposed rehabilitation plan for each plant is mentioned below:

Glassaugh Somerset Talawakelle Logie

Present power (kw) 41.0 35.8 56.7 -
Efficiency 50% 50% 50% ' -
Proposed power (kw) 85.0 55.0 60.0 40.0
Efficiency 85% 85% 85% 85%
Head (m) 50 95 55 50
Penstock dia (mm) ' 400 300 350 300
Penstock length (m) 570 730 225 110
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2) Transportation System

Pick-up point is determined every 50 ha in each plantation to
transport tea leaves to the factory by means of sharp slope
mono-rail type conveyer or cable type with remote control for the

rationalization of harvesting works.

3) Chemical spraying system
A couple of chemical spraying stations will be installed in the
field, where concrete tank and power sprayer are equipped. Tubes

will be fixed while valves being attached every 10 ha.

Economic Analysis

Introduction

The aim of the economic analysis is to determine whether or not the
proposed investment in the rehabilitation of four mini hydro
Advance Schemes is justified in terms of the saving which would

accrue to the Sri Lankan economy over time.

Most publicly-owned tea estates are connected to the main grid of
the Ceylon Electricity Board (CEB). The substantial rise in
electricity prices since 1978 and the severe power shortages in
1982 and 1983 has stimulated interest iﬁ' rehabilitating and/or

expanding the mini hydros which exist on SPC estates.

Method of Approach

The economic analysis has been conducted in border prices with
international prices converted at (US$1 = Rs 34.18). All costs and
benefits are expressed in mid-1989 constant prices and discounted
over 30 years (1991 - 2021) to reflect the expected 1life of the
proposed investment. Separate analysis have been prepared for each

of the defined Advance Schemes:



SLSPC (BOARD II)

1. Glassaugh
2. Somerset

3. Logie

4. Talawakelle

A questionnaire on economic and financial aspects was submitted to

each of the estates to obtain background data.

The prime objective of the analysis is to determine whether or not
the proposed rehabilitation/expansion will generate sufficient
savings to justify the investment. The net benefit of any proposed
investment is determined by comparing the "with" and "without"
project cases over time. The "with" project case is defined as the
selected technical option for rehabilitation, improvement and/or
expansion. The "without" project cases occurs where an estate is
solely dependent on the CEB main grid and/or the existing mini
hydro 1is functioning at reduced or declining efficiency. In the
latter case it is necessary to predict the declining performance of

the existing mini hydro.

The discounting exercise does not include a scrap value for
existing machinery which will be replaced, nor any residual wvalues
because the 1life of the assets will have expired at the end of 30
years. There is also no requirement for major capital replacement
during the discount period. Periodic replacement (i.e. drive
belts, bearings, spare tips, etc.) have been allowed for in the

annual operations and maintenance costs.

The results of the economic analysis are expressed in terms of
Economic Internal Rates of Return (EIRR), Net Present Value (NPV)
and Benefit-Cost Ratios (BCR).
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Costs

Project capital costs in economic prices include vphysical

contingencies but exclude price contingencies, duties and taxes.

Project inputs consist mainly of foreign exchange costs for
machinery and equipment. Local costs have been shadow priced to
reflect border prices through the application of a  standard
conversion factor (SCF) of 0.85. Labor has also been shadow priced
at 0.9 for skilled and 0.75 for wunskilled workers. These factors
reflect those used in the appraisal of the MTIP.

Benefits

The main benefits (savings) of the proposed rehabilitation schemes

have been defined as:

(i) Increment of Tea Production Volume

(ii) Energy savings

The benefits relate directly to the energy wutilized by the tea
factories on the Advance Schemes. Other benefits which would be
derived from using the unutilized ("spare") energy are discussed in
general terms at the end of this sectiSn and in more detail in

Chapter 9.

Crop loss savings are assessed on the extent to which energy from
the rehabilitated mini hydro will reduce or eliminate the impact of
power cuts on the main grid. Power cuts only adversely affect tea
production. CEB power cuts are due to climatic and other natural
causes (eg. wind, storms, fallen trees, landslips, etc.), plus
repairs and maintenance to the transmission lines. The reported
power cuts vary from 1 hour to 18 hours, will most occurring during
the southwest monsoon from May to August (Yala season) and the

northeast monsoon from September to December (Maha season).
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In tea manufacture, the withering and rolling processes are most at
risk, where power cuts of more than 1 hour can cause losses in
quality and quantity. Accurate will wvary over time and between
estates. As a conservative estimate, it has been assumed that 20%
of annual production will be increased owing to the <crop loss
savings as well as encouragement of re-plantation of trees, or
improvement of transportation system between the 1leaf collection
site and the factory. The value of the tea production is based on
projected economic prices for Sri Lankan tea. The projections are

presented based on the World Bank commodity price trends to 1995.

Energy savings are also important  benefits. The proposed
rehabilitation schemes will reduce the quantity of electricity to
be generated and transmitted to the tea estates by the Ceylon
Electricity Board (CEB). The value of these savings 1is expressed
as the Long Run Marginal Cost (LRMC) of CEB energy. This value
includes generation and transmission at 1low voltage (11 and 33
KV). Total energy savings are derived by multiplying the LRMC by

the net kilowatt hours generated from the rehabilitated mini hydro.

Results

The Economic Internal Rates of Return (EIRR) for the four Advance

Schemes are summarised in the following Table.

Estate EIRR (%) NPV_(Rs) B/C RATIO
Glassaugh 11.46 4,940,334 1.15
Somerset 16.86 3,892,211 1.12
Logie 10.25 713,249 1.02
Talawakelle 17.08 4,353,523 1.14
Total 13.90 13,899,319 1.13

The results show that four Advance Schemes have an EIRR exceeding
the target rate of 10%, ranging from 17.08% for Talawakelle to
10.25% for Logie.

The Net Present Values (NPV) indicate Benefits Cost Ratios (BCR) of
1.15 to 1.02.
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Conclusions

The analysis indicated that investment in four Advance Scheme is

economically justified with rates of return in excess of 10%.

Social and Environmental Aspects

Introduction

The main aim of the mini hydro rehabilitation project is to reduce
the cost of providing electricity to the tea factories at each
estate. The direct cost savings will be reflected in an
improvement in the financial accounts of each estate. However, it
is important to examine the potential social and environmental
impact of the proposed rehabilitation programme. These aspects are
discussed in the following sections, together with recommendations

for possible action.

Employment effects

Apart from the marginally greater security of employment which
might result in those estates whose finances are insecure, there is
likely to be little effect on employment, as mini hydro equipment
will be operated by factory staff. However, as the number of
operating mini hydros increases there will be an opportunity for a
few skilled technical workers to provide regular maintenance and

repair services.
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Benefits to estate workers

On many tea estates the worker’s houses have no electricity supply,
and 1lighting is provided by kerosene lamps. When this project is
implemented many small run-off river hydros will be running at
capacities greater than can be absorbed by the factories and
ancillary buildings. The turbine generators will be governed for
constant generation (on a daily basis) so that there will mnormally
be some excess generating capacity and, for some hours of the day,
appreciable amounts. This excess generation (estimated to be about
50% of total), in theory could be used for lighting in workers’

houses and management bungalows.

The main benefits of providing electricity to workers' houses are:

- savings in the cost of traditional sources of 1lighting and

heating, such as kerosene lamps and firewood; and
- improvements in the quality of life; lighting in particular could
have a significant impact on the social 1life and educational

attainment of these small communities.

Environmental effects

There will be no noticable effect on the estate environment as a
result of the mini-hydro projects, since most of the diversion
weirs involved already exist or will be quite small in relation to

the estimated mean flows of the streams being used.

The project provides a particular opportunity for environmental
improvement in one respect; that concerned with the drying of the
withered tea 1leaf. This is the only part of the production process
that is energy intensive and depends on firewood. Large quantities
of firewood are burned to heat the heat-exchanger in each factory’s
drying room. Fans then ventilate the heat exchanger to provide hot

air for drying the tea.

10
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Benefit in savings on firewood burning as a means of heating air
for tea drying and enviromnmental benefits in reduction of timber

cutting in rain forests.

Conclusions and recommendations

The wuse of electronic load governors for mini hydro schemes results
in substantial amounts of "spare" electrical energy being available
on an interruptable basis. Rather than dumping this energy, it
should be considered as a wusable asset to be used as a social

amenity or as a further means of reducing costs, or both.

Scope of Work

The work —consists of two stages; basic design stage and
construction stage. In basic design state, survey and data
collection, data review and analysis and design of a model project
of the Mini-hydro Generation Program will be carried out. In
construction stage, mini-hydro power plant and related structures
will be constructed. It is expected that these works will be

implemented with Japanese Grant Aid.
Details of the work are as follows:
(1) Basic Design Stage

1) Collection and review of available data 'and information
relevant to the project on the following:
- Topography;
- Meteorology and hydrology;
- Geology and soil mechanics;
- Water quality;
- Soil and land use;
- Irrigation and drainage;
- Agriculture and crop husbandry;
- Agro-industry, pre- and post-harvest and agricultural

machinery;

11



(2)

- Rural infrastructures;
- Agro-economy and agricultural institution;
- Regional economy and project evaluation; and

- Others

2) Topo-graphic survey
- Checking of the elevation of project structures such as

canals and intakes.

3) Meteorological, hydrological and water quality survey
- Investigation of existing meteorological and hydrological
conditions; and

- Observation of river discharges.

4) Geological and soil survey
- Geological survey for proposed construction sites; and
- Soil and land use survey.

6) Survey and study of agriculture and crop husbandry

7) Study on other components such as agricultural extension,

post harvest and rural electrification.
8) Cost estimation and construction schedule
- Investigation on construction materials; and

- Cost estimation and construction schedule

Twenty (20) copies of Basic Design Report shall be prepared and

submitted to the Government of Sri Lanka.
Construction Stage
On the basis of the result of the basic design study, the

following works shall be carried out for a model project of

mini-hydro rehabilitation program:

12
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Detailed Design

1) Field survey and additional data collection
- Meteorological and hydrological survey;
- Soil mechanical survey with test drilling works and test
pits at construction sites;
- Investigation of construction materials;
- Soil and land classification survey;
- Longitudinal profile survey along main pipelines and canal

routes;

2) Study and design
- Design of mini-hydro plant;
- Determination of transmission 1line layout and design of
"electric facilities;
- Study on construction plan;
- Cost estimate of the projects by components; and

- Preparation of construction schedule.

Schedule of Implementation

The project will be carried out within two years, three months for
basic design and sixteen (16) months for D/D and construction as

shown in the attached Figure.

Undertakings of the Government of Sri Lanka

To facilitate the smooth  implementation of the study, the

Government of Sri Lanka shall take necessary measures.

(1) SLSPC (Sri Lanka State Plantations Corporation) shall be the
executing agency for the implementation of the Project and
shall make necessary arrangements with the cooperation of other

relevant organizations for the following;

13
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- To ensure the safety of the study team and construction firm;

- To arrange for quick and smooth customs clearance of the
equipment and materials required for the study and
construction free of any charge;

- To exempt the members of the team from taxes, duties and
other charges on equipment, machinery and other materials
brought into Sri Lanka for the implementation of the project;

- To exempt the members of the team from income tax and other
charges imposed on or in connection with any amolument or
allowance paid to the members of the team for their services
in connection with the implementation of the project;

- To provide necessary facilities to the team for remittance as
well as wutilization of funds introduced into Sri Lanka in
connection with the implementation of the study; and

- To ensure permission to take all data and documents related

to the study out of Sri Lanka by the team.

(2) SLSPC shall at its own expenses provide the team with the

followings in cooperation with other relevant organizations:

- Available data and information related to the study;

- Counterpart personnel to assist the team and participate in
the various activities of the project; and

- Suitable office space with necessary equipment in the project

area and Colombo city.

Undertaking of the Government of Japan

For implementation of the project, the Govermment of Japan shall

take the following measures:

- To dispatch at his own expenses the study team to Sri Lanka;
- To perform technology transfer to Sri Lanka counterpart personnel
in the course of the study in Sri Lanka; and

- To arrange equipment and machinery necessary for the study.

14
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Introduction

The agricultural sector of India occupies about 40% of Gross
Domestic Product of the country, in which 70% of total state
population are engaged, being the most important industry  in
India. However, due to recent drought, flood or insect disease
caused by  irregular climatic variation, its productivity has
fallen. The main factor for this phenomenon is assumed an
inferiority of the certified seeds for the farmers, which has been
recognized by the indian scientists involved as a future research
thrust. To keep the productivity of' agriculture stable, the

government of India places the following as prime aiming:

- Development of new seed and improvement of variety
- Distribution of high quality seed through qualified seed testing

- Traininng of Scientists concerned

Under such circumstances, the Government of 1India received the
Agricultural Development Consultants Association (ADCA) mission of
Japan, headed by Mr. K. Kumagai from June 10 to June 18, 1989.

The field survey was conducted by the mission and relevant
discussions were held between the officials of Indian Council of
Agricultural Research and the scientists of Indian Agricultural
Research Institute and the mission in order to identify the
proposed project, and determine the tentative scope of work
concerning the execution of the projeét.

The Government of India might decide to request to the Government
of Japan for the implementation of the project with a view to the
improvement of seed storage equipment under the Japanese Grant in

Aid in due course.



Background of Project

The use of good quality seed of high yielding varieties is one of
the most important requirements for successful crop production.
Even with the ideal conditions of soil, water and climate,'adequate
and timely supply of fertilizers, the maximum crop yield can not be
obtained with inferior seed. The quality seed costs slightly more

and yet is the cheapest input in modern agriculture.
The quality seed of improved varieties must reach the farmers for
obtaining more yield. India has developed an infrastructure,

according to its need, for quality seed production and marketing.

Agriculture in the Indian Economy

India has a population of about 800 million, which is growing at an
annual rate of around 2.2%. The average per capita annual income
is currently estimated at around US$270. Agriculture provides over
a third of the country's GDP, engages about two-thirds of the labor
force, and accounts for about a quarter of the country’s
merchandise exports. Agricultural output has grown steadily during
the past decades, with particularly impressive gains in foodgrain
production which amounted to about 150 million tons in 1985/86
(after reaching a peak of 152 million tons 'in 1983/84), compared
with 121 million tons in 1975/76. This has been possible as a
result of substantial increases in the area wunder 1irrigation,
increased use of high yielding varieties (HYVs), of ' fertilizer, and
improved husbandry practices. waever, emerging trends in the
country indicate that it will not be easy to maintain agricultural
productivity increases to the same extent in the medium to long
term, and the ability to meet future demand increases will continue

to be the main challenge facing Indian agriculture, underscoring



the need for continuing improvements in the critical support
services to agriculture. In this respect good quality speed is a
vital input in the agricultural production process, and the timely
availability and quality of seeds of suitable varieties will be key
determinants to increasing agricultural productivity and making
more effective use of past investments in infrastructure and
research. Consequently, it 1is imperative that an efficient farmer
responsive seed industry evolves in India which 1is capable of

producing quality seed at relatively low cost.

Variety Development

Agricultural research in India, in general, including wvariety
development is mainly a state responsibility -though the 1Indian
Agricultural Research Institute (IARI) plays a significant role in
developing varieties of all India importance. State Agricultural
Universities (SAUs) wundertake this function on behalf of the State
Government (GOS) and receive the main part of their financial
support from the States. The Indian Council of Agricultural
Research (ICAR), an independent department of Government of India,
responsible for agricultural research and education and it serves
as a national coordinating and supporting agency and as such, the
agricultural research system is a cooperative program between

Government of India (GOI) and the individual states.

Seed Science and Technology

Seed Science and Technology, a multidisciplinéry subject, is
recognised as an important component of agricultural development.
Following the remarkable achievements of the plant breeders in
developing a number of high yielding crop varieties and realising
the importance of quality seed, the basic input in  modern
agriculture, a separate Division of Seed Technology was established
at the IARI in 1968 which was later renamed as the Division of Seed
Science and Technology in 1984, The Division and its regional
station at Karnal are engaged in breeder seed production of IARI
crop varieties and in research programmes on improvement and

assessment of seed quality. The scientists of the Division are



also actively associated with the post-graduate teaching as well as
with wvarious kinds of short and long-term training programmes
organised at national and international levels. The Division is
rendering useful service by providing back up to the Institute’s

extension activities.

Research problems of national importance are also dealt under the
two All India Coordinated Projects on the National Seeds Programme
(STR) and the Seed Borne Diseases, the Coordinating units for which

are located at this division.

The development of high yielding varieties created an awareness
among farmers for quality seeds which in turn increased the demand
for nucleus/breeder seed. In order to meet the demand for
nucleus/breeder seed of TIARI wvarieties, the Regional Station,
Karnal was reorganised as a breeder seed producing unit and the
techno-administrative control of the Station was transferred to the
Division of Seed Science & Technology in 1971 with the following

objectives: -

1. Multiplication and distribution of breeder seed and ’'IARI Seed’

of IARI bred varieties

2. Multiplication of pre-released promising crop varieties

developed by IARI.

3. Research on various aspects of seed production.



The Govt. of 1India launched a National Seeds Programme (NSP) in
1976 to support all facets of seed production. One of the
important components of NSP 1is to create facilities for Seed
Technology Research (STR). There are 14 centres under NSP (STR)
which is coordinated by the Head, Division of Seed Science &
Technology. Though, the division of Seed Science & Technology is
not a centre under NSP, it has voluntarily taken up a number of
experiments besides coordinating and mdnitoring the progress at

various centres.

The division 1is also coordinating the All India  Coordinated
Research Project on Seed Borne Diseases which was started in 1979,
There are 8 cooperating centres situated in different agricultural
universities. The Indo-Danish project on seed pathology, Research

and Training is also associated with the coordinated project.

Objectives of Proiject

Objectives of Project fall on the following four items in view of
the development of high quality seeds and establishment of seed
certifying technology to cope with the recent inferiority of
certified seed in the market which has affected the agricultural

productivity.

- Storage of breeder seed
- Research on hybrid seed
- Research on pest/disease control

- Training of scientists who are dedicated to the seed production



Scope of Project

Following major categorized -equipment will be provided to the
Division of Seed Science & Technology (SST), Indian Agricultural
Research Institute (IARI) for the purpose of strengthening the

facility of the said division.

Seed storage
. Training equipment

Research equipment and environment control facilities

BwoN e

Farm management equipment and seed processing facilities

Operation technology for above equipment will be transferred by the

Japanese experts.

Location of Project Area

In IARI campas located in the suburbs of New Delhi and the
affiliated Karnal field.

Schedule of Implementation

For the period of two years commencing from 1990. (Please refer to

Figure 1.)

Proposed equipment to be provided

1) Seed storage

Seed storage will be 1installed in the existing or other

alternative building, using insulating panel.

(For IARI institute Pls refer to Fig.2.)

Small scale storage having a capacity of approx. 1 ton is
planned for the main use of storing the research seeds.
Additional equipment wutilizing the 1liquid nitrogen is also

planned.



2)

Capacity and planned temperature;

No.1l 6.0B x 3.5W x 3.5H (m), -5 - 5°C, 35 - 40% Rh
No.2 6.0B x 3.5W x 3.5H (m), 5 - 15°C, 35 - 40% Rh
No.3 6.0B x 3.5W x 3.5H (m), 15 - 25°C, 35 - 40% Rh
Preparatory

Chamber 3.0B x 10.5W x 3.5H (m), 25°C
(For Karnal field Pls refer to Fig.3.)
Breeder seeds collected in the field will be stored in the jute

bag, with a capacity of approx. 20 tons.

Capacity and planned temperature;

No.1l 5.0B x 5.2W x 3.5H (m), 5 - 15°C, 35 - 40% Rh
No.2 5.0B x 5.2W x 3.5H (m), 5 - 15°C, 35 - 40% Rh
No.3 4.3B x 5.2W x 3.5H (m), 5 - 15°C, 35 - 40% Rh
No.4 4.3B x 2.0W x 3.5H (m), 5 - 15°C, 35 - 40% Rh
Dry

Chamber 4.3B x 3.2W x 3.5H (m), 25°C

Preparatory
Chamber 3.0B x 10.4W x 3.5H (m), 25°C

Training equipment

Training equipment for IARI scientists will be supplied.
- Video camera

- Microscope with monitor

- Projector

- Photo camera



3) Research equipment and environment control facilities

Required for development of seed, improvement of varieties in

IARI/Karnal

- Precision environmental control facility

- Gross cabinet

- Germination testing apparatus (Gas chromatograph)
- Liquid chromatograph, Electric

- Seed X ray

- Laboratory equipments (Seed counter, Lux

meter,

Electrophoresis apparatus, Amino acid analyzer, Amino acid

hydrolysis, Ultrasonic cleaner, Leaf area meter,

scintillation counter)

4) Farm management equipment and seed processing facilities

Agricultural equipment and seed selection facility

provided in Karnal field, namely;

- Seed driller

- Fertilizer spraying machine
- Weeder

- Seed cleaning machine

- Packing machine

Implementing Body

Indian Agricultural Research Institute (IARI) shall
executing agency for this project, therefore, IARI

responsible for the execution of the project.

Counterparts of the Government of India

Counterparts will be provided by the ICAR, if required.

Liquid

will be

be the
will be
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