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PREHELTCSL0TC, BIEH 1 BOBECNTIHRTHL D, i,
A4 oy P BEOHNGE, BEOIOLA»PLEOL S XndhElH
HHTE22HWHET 20 TH Y, HEATEAKNIEERETSS
AEZEVWELTWS,

W LCoXharofiid sy

KIS THEROBHERFAY 7 HEHOEATHIAROBENES B OZE L (B
EpbAT, AYT yABTHE, KroMfs L TOGEXRD TS, LELERS,
HESEEEh K, —HEAHCHBEIRTC240 (EERO10000 v ) 2EE
M E L COMfE s,

FOELRBHREL TR, KoEELHR, BHAFAPERL AP OBABZ VLD T
D,

e, COFC, LB IBKbrHEETIROmBE & &, KadrOMESDE L,
BRER > OEMR L L TOFMOR R L b, knshoB B BiloN AEbh, HEENOE
MALC LD, MEBLLUEBEIhAZXDr»r0EERNHMMT A LEAEZLORDE, 20X )
HEMHEBREHES LSOO, KaromEL L COoMBESH R, 5%, LAD—$RELYD
LbOLBEbRB,
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2Y)SAHFCFTEMMOKRNFE HEOD = =27 o v R, 197 § ELBENERSS
LODWAPEHNEOND, a2+ vy, EBREGOMMCEVCERS ML
TD#H209D1 (19801976) CBPLTB (FR-2 ),
¥, TF, rofioiifEEROBBT, R—3CrTEE0TChD,

@ WABE
fEB( 22—k, KEMS)OBAE, E4HNLTCD: OF MV, BASK
granfirvico#bohr Ty, (BARBAZEMA - —RRKREIh, EAMLSHO
hOBFELN T, )

#—2 =waF L, vOHBRE

Copra Coconut oil lggiiﬁﬁted JE;%&’%:
192746 .27 7bkv 60,608BF/ 45988ts 80 3 355@
1977 276 2108 30,400 28056
19278 9?24 30,3246 51098 5%4546
197°9 B30 532408 40243 5370
1980 275 3043 31425 2394
F— 3 L OMbhHEER O 5 H
ol 4 T O {thih s FOR
192756 5858¢%t v 551 F v
te77 85046 97
1978 17088 42010
1979 12543 1,491
1980 11848 16% 2

5 W B

() # - B R AR DB RS
B HARCKD»rOHBESOEMB YR — 1 exiT, HORKE T EEZE»OPMB
(BEMKISYRAELTCCD ) ~0iih : REMXEZE~ORNE C K EN%B,
PMBEWZDIA—t+ @5 BT the Multi~purpose Co-gperative Societies
¥ELLOFPRNBALELONRD, RMEMKAERET W Middle-man 28X 5 BHEED
FERELLONRFBALELZOND, X, 1 980 FLEPMBOoRAANBELAEEL TEY,
SHEEROE» 1 0XBCBERLIR>TEHR, Tha1 97 9FCURtIENELS
NicieBThHH, FHRAEHPARLENRLHEHE, PMBOHSER T HIFEFOREM
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BEROEME [ Floor Price Indicater JBELLAL 2T w3 (HF-451B),

FARMER
AGRICULTURE THE MULTI- COLLECTOR
, PURPOSE MIDDLE~
SERVICE CO-OPERETIVE {MAN )
DEPT. SOC IETY
{PMB © F B4 )
pMB  |b---- . PRIVATE
; RICE MILLER {[™ 7}
|
i | : i
\ 1
l I
=P ! i @ :
| | I ¥
by i
L } L-u_—l _______ 1~ == | COLLECTOR
| [wnoLe | — 1 : |
. SELLER L !
| I
! ¥ — 1 ¥
PMB RETAILER FEED
RICE RETAIL MILLER
| SHOP
' |
¥ '

CO-OPERATIVE
OPER CONSUMBR | <—) mafH
SOCIETY

=CONSUMER

DISTRIBUTOR
LIVESTOCK
BREEDER -
B—1
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#Fz -4 PROCUREMENT OF PADDY UNDER THE GUARANTEED PRICE SCHEME

Year %, of production Paddy Million Bushels Rice equivalent Thousand tons
1958 44.26 16.2 226.8
1959 45.60 16.6 232.4
1960 48.37 20.8 291.2
1961 51.39 222 310.8
1962 56.13 21.0 178.0
1963 52.24 257 359.8
1964 58.22 29.4 411.6
1965 63.64 23.1 3234
1966 61.27 28.0 392.0
1967 28.10 15.4 215.6
1968 23.10 14.9 208.6
1969 20.79 13.7 191.8
1970 33.83 26.2 366.8
1971 48.88 327 457.8
1972 41.97 26.4 369.0
1973 36.41 229 320.0
1974 27.21 209 292.3
1975 20.98 11.6 162.1
1976 21.50 12.9 180.6
1977 30.60 24.6 3444
1978 35.65 33 452.2
1979 28.18 259 363.1
1980 9.9 10.1 141.4
Bushel of Paddy = 0.014 Rice Tons
Source: 1. Paddy Marketing Board
2. Statistical Unit. Ministry of Agricultural Development Rescarch.
Note: This is 2 scheme introduced by the State to ensure a minimum price for the Farmer. Under the scheme the

stale owned Paddy Marketing Board purchases paddy through the Multi Purpose Co-operative Societies at a

price fixed by the State.
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198 0ENEFC L HOBRNMBEINEETIANE— TorvanThd ol b DB
WhE L6 0 E—/Fover L CLAL T3, ZhexT5PMBOREMRIEMBEE 4 0
AMNE— /T 3 anhbS 00— /T o varlfi b IRkt oTnd,

BEKHEPMBA — Tl MEELTDLDOTHD Co-operative Society WHEERFE
Ah5LDLPMBESIRELEZLDLYEH D, RElA — b TERIGA X BEIFEE~FE
E~EBEOL— P EETEv, #—5@ 1965 ELHEDTHIEMEOERLTT,

#£ -5 AVERAGE RETAIL PRICE (RICE) OPEN MARKET

Year Par Boiled Raw Rice Average Price
Measure Measure Measure
Rs. Cts. Rs. Cts. Rs. Cis.
1965 B2 77 .80
1966 .85 19 82
1967 1.13 1.09 111
1968 1.22 1.17 1,20
1969 1.23 1.1% 1.21
1970 1.21 1,18 1.20
1971 1.19 1.15 1.17
1972 1.41 1.37 1.39
1973 2.70 2.69 2.70
1974 4.76 4.55 4.66
1975 3.34 3.27 313
1976 3.06 .00 3.03
1977 2.86 2.89 2.88
1978 3.16 3.20 3.18
1979 335 3.49 3.42
1980 4.16 4.35 4.26

ONE MEASURE=0.91 kg,
Source: Department of Census and Statistics

¥Rl L COHEREEENRT s o s AR BEP L UELEMES (FUFBEX L
THCOFC, BCCRURBRMKF® Moosagee & Son#, Roberts Forage #%) &
OMECRFHEIFPAELTEDY, B0 EARZ 1 0KUTEEORQIBT 25 575 a8
BABEREL@ 800 Y— /b Iars i BESRHTHAD@ 1000 v—/F »BET
H5lah, FHCOFCT3000r>, BCCT5000 b »#BEoBARETHB.
2T, RERFLEFDLHLEMI10,000 r »BEoXALAMHAKIERLTWE 30 L EbhR
e TR ETOLZAAPLRADEL LS, BHEAN-ATOMBAREVE2ATE
VA, BMBEHE L UEAAEERSRAE L ENAEZUTO YMAL R RGHA D N
dad  OERERH L TCELTHAH I,
2) kwmd o 5 HFM
BRTEADHPDPCEREOUBRUNEZOBRYHNEAL TvH Yy — A%, HlHS
K2 B3 5DCHEBETHERLZ10000F> /4 BELEbLA L,
7RI FTSORPDC (FERMIBERE L 5 — ) CAFLEREBREC L Z2HA1DH
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Fifl (RAR)EE-SCRTH, A—FAAFORDHPTHMS 3 0~3 2% (E4pael)
KA1 0~115%Chh, BEORLDITMH22~28% (EhER), KF1 0~

11 5% Ths,

FT—6 KpdvHidl

SA—H A KR T 3 o o»
g BG 90-2 BG 90—2
K B 10~11% 11%
;I 25~28% 26~28%
G Z BG 34~-8 BG 34-6
K & 11~115% 105~115%
i 31~32% 23%
i BG11-—11 BG 34—38
v QI 11Y% 10~1058%
w2 31 % 23~24%
i L 4 BG276-5 BG11—11
K & 11% 10%
it 5 30% 24Y%
failig BG40oD—1 BG276~-5
K & 10% 10~115%
- 5 ¥ 30~32% 22~225%
S A - BG400—1
X & — 11~1415%
i 5 - 23~24Y%

(HE) LEAFErERESRETORBPIRec I v onicinrc@T 2
LOTHD, KOPOEEIRBETH o, BH#RPDC (FAFE)

WiEH: L COoRBE»FET a0, TOUWKERME, NEFAFOT—21HLETHI,
FhRMrMOBRIMIBC L > TRIETSHER »OMHEBE L TORAFEO L HDHHT
—2 (AERO -8B KD - TERESEDE ) FBOL AL L AT L, ThSEE
SHORICHEoZ EILRD 5%, Field survey TOBE L LANE, ARLEURY
BAQOZWARLOBEMBAKHATIELHE S,

@) KnsrPHEOERE
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D JEER» O i wWRER:

F~7@197 sEMBSEMOBERELR - (EHEH - RIEERE R, BEER e
B4R 48 % (Bl) oUE AL, 1981 ECafH2500FMTOEENRAL
RTwb, TRENER - EREThEFNHEHFELE AL 2%, 6 05 (FH) O UrEgFL
LoTuv b,

i, —8@1 98 DEY SYOMEER - AU N - ANERE 2 HABEOWR
Hs o L THHBARNACRT. YBEHOERAVF yH»OHEERCET &R0
ARElkxiasdl, FREESDT /234581 65 %LEELEL, RvCtHevray
7A4%. FrwF 4540 Ll T b,

BHTA~~~YFHBEL LT, PARCEHEL ZLbRDMBR Y - $a - A5
BEPLAZTET oL 7 POWNEHKELTES LB L BEbhbFr i, £
V., 7277, tVwa=l ~F4av7ROET7/354D7HBO8ERELH

HREROHII Yo, BHERILZ245F=—n— (F18%) £t a,

F-7 WAEER - ETE - KR

H o4 & B £ 4 @ B = 1)y
(1L000MT ] {1000ha] { Kg” ha]
12553 724 2,315
197
8 (1000) (.000) (1.000)
1677 828 2,521
1977
{(13358) (1v144) (1.089)
1891 876 2,613
197
8 (1.128) (1.058) (1.036)
1979 .91 7 §34 2750
(1.014) (0%58) (1.052)
2133 845 2,927
1980 '
(1.113) (1Lo007) (1.064)
1981
f#5t) 2500 - o

Cw&EI ( ) PR Sl 4 Ml
[Hi®M 3 Central Bank of Ceypon
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B—8 EEMBPIMEET - EHER KW (1980EY71)

4 T R 1 #oE ' &

(Acre] (BushelAcre] (1000Bushel ] (%)
Kandy 40,257 556 4 771 5.4 4
Matale 11,738 5053 533 1464
Anuradhapura 26911 5 &7 8 229 377
Polonnaruwa 47 377 57 61 2419 4 741
Trincomalee 27556 651 4 1668 512
Batticaloa 22217 53 6% .05 2 325
Amparai 69159 7900 537 4 1649
= o B 400298 — 18543 569
EAYF LD 645513 5599 32584 (10000

(thee ) Dept of Census & Statistics

(Agricultural Division)

T ANYFHEEIBTOLIARD 3 stage KR ->THENEHLRTED, 1984
FHhLRTORALLEVDbILE, Blb,

Stage 1 : APV XLBFKRDD 2 PEL 132F=—2%—
Stage 2 : Well drained land o BEFESE#b & () I5Fz—H—
[l ki o GEag T1F=—d—

Stage 3 : system C. BEAME DS 340F=—H—
at 579F=—2—

L3, ErLT stagel RIOHMAABRIEACHTONSHETH D, 255k
aifE s & crop-intensity 1 8 0% (MEHEGE200%) ¢ HEL CES&, B
o D HE R o Tk mPERT mAT AL, 19 8 7 S EIMmA e,

(132F=—»—X08)+(340F=—H—-X18)=718F=—H~—
BRI, BoMm#MmMiEs LUNorth Central Provinece TEHTHLDL
ZCHEG, #oT,

718F=—H—X 557 ,van/x—h~X 085 (FF1)X00655(ZF2)x2200%F
OEERPEE IR,

(5£1) R-8THALTIHERE

(E2) R—7T:HE-BL¥HABRIDSACHREHIGAL LRTAHHE

BErt, RO THR COXRIORETRBEZ LD LR DMIEREN
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B AL, MeEEO1 DYRREEOHFACETOR, B3 0KTERHE, = A

Sy & o TR AT T T

:T&"«‘i)o)t‘:‘ﬁ-%o

F—9 kndRHEiEw (HIFE)
LAY T VA 7 MR adt (31)
[MTYEAR] [MT/YEAR]
19804 38000~64C00 16000~28000
1981 45000~75000 12000~32000
1982
19835 ot e
<~y S R
1984 [ =l E
S WY ]
1985
1986
19287 85000~141000 59000~%8000
1988 85000C0~141000 59000~938.000D0
(%1 ) Kandy , Matale , Anuradhapura , Polonnaruwa , Trincomalee
Batticaloa . Amparai
(iE2) KOSl 3 B~SK1HLAE L CEHEEFINGHEY EETL =

@ HXaeioH At elHgtt

197 9FOPMBOFAAC L HHBAFKFAH L ARENY TR ENKR -1 DRUE
—1i&FET, BRORMBEREPMBPHLOHIAYEYETLILOORT, Zoflic
—HRORMBAIH S D, -1 000bHE0 7 amit-+ oL 2 -1 1 L4740 222
T4, HABGENS 3884/ A( 407200004 ) DEARNIEET 5,

¥/, COFCTComzt bl I, BRI eET7 67 Thh, ZH5H
DE7IHP7 7 7=y PP L T b, B AADEERE Lt gsEROB)
01 %% 505 BEFRACLAL THAHUOMA IR LG TL5DER0 CHOEEME L
TOY + 7 4 FLOMBEPHERECLIZ2LD0THAS, (R—128H8)

CETREL TH IR 7 AR TOFMREACREHOF M2 L Z0H5L PMB#HIENS 0
RBEHBLEDI L AT, 600000/ Faik, {fo THARTORLIPDORERE
18000~30000r/Fra6N%, F—1310197 88Xk T5PMBILLBEN
PREGOESE AEED, thEC I3 THR CORENEREYIZI00 AL LS T
WhH R 1T IDRKENLHFRZ2ZL2EKA»DEHOLHBYR L 2T BETHDH
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#— 10 Statisties of mills functioned in 1579

Mills functioned

District P.M.B Private Total
Raw P.B. Raw P.B. Raw P.B. G. Total

Colombo - - - 01 - 01 01
Kalutara - - 03 01 03 01 01
Galle - - 07 - 07 - a7
Matara - - 16 - 16 - 16
Hambantota 01 01 28 - 29 01 30
Jaffna - 01 06 25 06 26 32
Vavuniya ~ - - 18 - 13 13
Mannar - 01 10 12 10 13 23
Batticaloa - 01 05 05 05 06 11
Anurachapura 02 01 25 23 27 24 51
Polonnaruwa 03 - 32 13 35 13 48
Trincomalee 02 01 08 03 10 04 14
Amparai 01 01 38 04 39 05 44
Kandy 02 02 18 20 26 22 42
Eatale 02 - 01 09 03 09 12
Nuwara Eliya - - 01 - 01 - 01
Kurunegala 0l 02 03 31 04 33 37
Puttalam 0 0 0 09 - 09 09
Badulla - - 11 02 11 02 i3
Meonaragala - 01 06 - 06 01 07
Ratnapura - 01 14 - 14 01 15
Kegalle - - 01 02 01 02 03

14 13 224 176 238 189 427
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$~11 Milling capacity in 1979 (Tons)
(Paddy tons per month)
- P,ﬁ:gngills Private Mill Total
pistrict | pay | p.B. | Raw | pB. | Raw P.B. | G. Total
Colombo - - - 123 - 123 123
Malutara - - 370 123 370 123 493
Galle - - 862 - 862 - B62
Latara - - 1,971 - 1,971 - 1,971
Hambantota 1,440 1,440 3,450 ~ 4,890 1,440 6,330
Jaffna - 640 739 3,080 739 3,720 4,459
Vavuniya - - - 2,217 - 2,217 2,217
Mannar - 160 123 1,232 123 1,392 1,515
Batticaloa - 1,440 617 617 617 2,057 2,674
Anuradhapura 1,032 160 3,080 2,834 4,112 2,994 7,106
Polonnaruwa 1,224 - 3,943 1,602 5,167 1,602 6,769
Trincomalee 960 160 986 370 1,946 530 2,476
Amparai 816 1,440 4,682 493 5,498 1,933 7,431
Zandy 256 970 2,218 2,464 2,474 3,434 5,908
Matale 288 - 123 1,109 411 1,109 1,520
Nuwara Eliya - - 123 - 123 - 123
Kuranegala 816 320 370 3,820 1,186 4,140 5,326
Puttalam - - - 1,109 - 1,109 1,109
Badulla - - 1,355 246 1,355 246 1,601
Monaragala - 192 739 - 739 192 931
Ratnapura - 1,440 1,725 - 1,725 1,440 3,165
Kegalle - - 123 247 123 247 370
Total 6,832 8,362 27,599 23,686 34,431 30,048 64,479
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ZABEED Field surwey PHLORBE T, ZOEFABREHILPITAES L5

Ahb,
F—12
¥ Xk i ZOEMEMonth)
T oaE H =R L N & &
Kandy 2474 (20) 3,434(22) 5208 (42)
Matale 411 ( 3) 110%9( 9) 1,520 (12)
Anuradhapura 4112 (27) 2994(24) 72106 (51)
Polonnaruwa 5167 (35) 1.602(13) 6769 (48)
Trincomalee 1946 (10) 530( 4) 2476 (14)
Batticaloa 617 ( 5) 2057( 6) 2674 (11)
Ampar: 5498 (39%) 1933( 5) 7431 (44)
& gt 20225(139) | 13659(83) 33884(222)

(g) ( )YAKRIH#HERT,

Mz<, 198 0E»L0XOHEBATBLAT < VHEFC LERNOBECHEL -
TREMBARC LA KHABTREBIAL OB TORERER~OHFHREABECT X 5
F75 MR AxPLCHE-CEY, ZOFEERBCHECL > TP L LB THEINDE,
BARENCHTERRORER R ELZ TIPS, TRBERIHRORBEL - B4
CEBLTHE» L% AED paddy separater OFRE, - BEEWHHELEFEL O
Parboiling B¢t bran-stabillzer OHBEH X BARETH L L v BHE
BEBTHRDrOREFOMMEILFINFLED,

4) HmMTE

AYF/ATORBTHEEREXY SO TESEHAREO L O 1 5 TH, BFHRED LD
BHS00 T b, FRAED Expeller X532 o Y HidRMFHOATH D,

IO L HREERETHISBCC ( British Ceylon Corporation )= 7 5 MLiEEE
150/ BORBBME= a7 o YAHRFWLL B ¥ /2 o3 X 24,9/
=1t /BORBBHXET 5. Tofh, AT AHERK, KRE6EHBERBYHET S,

LIV E2DFRABRECHSBCOFC ( Ceylon Qils & Fats Corporation) iz 7 —
Foz (A7 SERM)NERNS O /AO L FEMMHEN, =2, Y WAE30
b /BOMIER AN (BR - RE  BHRTIEYAETD ), 2270 7HAEI15~18+>
S BOME S G RUEFRERRM, 300y /BORSAMMEIRLETAM, 7

-37-



#—-13 Potential Rice Bran productiom in Sri Lanka in 1’

District-wise production figures

1. Hambantota - 3,000 tons
2. Matara - 2,200 "
3. Galle - 2,100 ™
4. Kalutara - 1,900
5. Ratnapura - 2,000 "%
6. Monaragala - 1,000 "
7. Badulla - 2,000 "
8. Nuwara Eliya - 1,600 "
9. Colombo - 2,900
10. Kegalla - 1,700 "
11. Kandy - 4,500 "
12. Matale - 1,400 "
13. Ampare - 5,000 "
l4. Batticaloa - 2,600 "
15. Kurunegala - 6,000 "
16. Puttalam - 800 "
17. Anuradhapura - 8,000 "
18. Polonnaruwa - 8,300 "
19. Trincomalee - 2,500 "
20. Mannar - 2,000 "
21. Vavuniya - i,500 "
22, Jaffna - 2,500 "
Total - 66,500 "

Source: Paddy Marketing Board
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B)BRAL, BHY AU (RS L R A R A B T2 2 SnRAY bk bT, T,
COHBEHLLTRIEL Cuskhm (L0t ) CREEL DB COREERITEL T2 D

Moty 3

#—15 LIVESTOCK FEED REQUIREMENTS (IN METRIC TQNS)

A G L

1979 1950 1981 1982 1983

Poulry layers 6500 70,640 79,390 24,380 90,000
. Broiters 4,400 5,600 6,500 8,000 9,000
Pigs  Sows & Boars 3,670 44,380 5,090 5,8C0 6,510
Fatteners 22,900 24,700 26,500 28,300 30,100
Ducks 2,000 2,300 3,000 3,500 4,500
Sheep 490 570 650 730 glo
Goats - _— 2,440 3,260 4,070
Cattle 19,800 39,600 39,600 45,000 9,400
Total 115,760 147,790 163,470 183,270 204,390
Source: Animal Husbandry Development plan 1979-1983  Munistiy of Rural Industrial Development.

4 Tol:iruRsEosR

TFazs v DTS A P REAME ERTCVAHE v F AT RTEETS TR IS
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1B EH 2
Terms of reference for a detailed project report om the modernization

of Rice Milling Industry in Sri Lanka (Draft, ESCAP)

Background

The ESCAP survey mission to Sri Lanka undertaken during January tc February
1979 to identify pilot projects which could be set up in support of integrated
Industrialization in Non-metropolitan Areas (INA) had identified 4 pilot
projects suitable for implementation in specific locations in the districts of
Trincomalee and Polonnaruwa. A working session held in Bangkok from 1 - 3
March 1979 to consider the draft reports of the INA survey missions on
Bangladesh, India, Malaysia, Sri Lanka and Thailand recommended that the &
pilot projects be set up in accordance with the priorities of the Government of
Sri Lanka. The Industrial Development Board (IDB}, the Implementing Agency for
the INA Projects in Sri Lanka, selected the proposed Rice Bran 0il Solveat.

Extraction Project at Polenmaruwa for implementation on a priority basis.

ESCAP fielded a follow-up mission from 15-20 November 1981 to ascertain
the status of this project. The S5ri Lankan Government had asked the Japanese
Government's assistance in the implementation of this project. However, certain
other developments that have taken place since then could also change the scope
and priorities of this project. The Lever Brothers {Ceylon} Ltd. have put up
a small solvent Extraction Unit in Polonnaruwa to process 6 tons of Rice Bran/
day. The Ceylon 0ils & Fats Corporation, an undertaking of the Government of
Sri Lanka, has also put up a 50 tons/day plant to process rice bran or poonac
or coconut refuge. Both those plants are expected to be in operation early
next year. The total requirement of rice bran for these units in estimated to
be between 6,000 - 7,000 tons/annum (2,000 tons for the Lever Brothers' plant
at Polonnaruwa and 4 - 5 thousand tons for the Oils and Fats Corporation's plant

at Colombo).

The Rice Milling Industry in Sri Lanka

The theoretical availability of rice bran in the whole country is
estimated to be 60,000 tons/annum. Unfortunately, only one third of this comes
from modern sheller mills using rubber rollers for shelling and polishing.

The other two-thirds coming from old steel millers contain 50% husk and only

7 - 8% oil. The minimum oil content for economic extraction of bran is
estimated to be 13 - 14%. Therefore, only 20,000 tons of bran is theoretically
available. All of this bran cannct be economically collected bacause of the

scattered locations of the mills. Thus in view of the existence of ? solvent
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extraction units, it is not advisable to set up additional selvent extraction
units in the near future without additional supplies of suitable bran. The
best method of increasing the availability of rice bran is to modernize the
rice-milling industry in Sri Lanka by replacing old steel miller units by
shellers and by increasing additional shellery milling capacity. Such a
programme would also iucrease the quality of rice {greater % of whole rice to

. . R M
broken rice) thereby increasing value for both domestic conéﬂﬁéion and export.

The USAID has assisted the Sri Lanka Government to launch a project for
the improvement of the Paddy Marketing Board's capability in the areas of
Paddy Procurement, Storage and Processing. This project entitled Paddy Storage
and Processing Project covers the period 1978 - 1981. Under this project the
Paddy Marketing Board (PMB) will construct 7 modern parboiling plants and rice
mills with a total additional milling capacity of 5,600 tons per month. The
PMB would build additional storage capacity of 21,700 tons and also upgrade its
purchasing programme through the use of 3,030 moisture metres, 525 paddy
cleaners and 750 paddy dryers. The project also envisages the installation of
units of one ton/hr modern plants in the private sector and the development of
rice milling machinery manufacuring capacity in the country. The follow-up
mission was not able to find out the exact status of the above project.
However, even if the project was implemented iIm its entirity, there would still
be the need to add more milling capacity and also to medernize existing mills.
The project document referred to above states that 65% of paddy is milled by
private millers (millers other than PMB mills and mills which operate on PMB
paddy quota) and many of these private mills are small steel miller wmills,

The paddy production for 1982 is estimated to be about 2.5 million toas.

With the existing milling capacity in the organized sector (registered
with PMB), it was estimated that there would be a deficit of milling capacity
in 1982 (see Paddy Storage and Processing Project). However, it seems this
deficit will be met by small steel huller mills which have sprung up like
mushrooms along the countryside, since a couple of years ago. Completion of
the Mahawell programme {a multipurpose programme with hydro-electricity genera-
tion, irrigation and resettlement projects) would bring an additional 320,000
acres of land under paddy cultivation. Projections of paddy production beyond
1987 are not easily available, but it is estimated that Sri Lanka will produce
more paddy than is required for internal consumption and will have exportable
surplus. Under such circumstances, it ig important to not only add processing
capacity to meet future requirement but also to modernize the milling industry

to improve quality te increase yield of "whole" rice and bran in order to meet
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the growing quality consciousness of the consumers at home and abroad.

The Project

The technical assistance project would be to formulate a comprehensive

programme of rice mill modernization including the establishment of the required

member of solvent extraction plants in Sri Lanka. The components of the

programme would be:

A,

Modernization of Rice Mill Industry

Replacement of old milling machinery and par-boiling equipment.
Additional capacity required (capacity and location)
Import requirement of machinery parts

Government facilities for modernization including tax helidays,
exemption of excise and sales duty on production, exemption of customs
duty on imports of m/c and parts minimum milling charge and availability

of soft-loans

Strengthening Indigenous Rice-Milling Maechinery Manufacturing Capacity

a.

Improving present technology by import of appropriate machinery,

management or technical collaboration with outside parties if required

Availing of loans to modernize plant, equipment and for working capital

requirement

Tying up credit for rice mill modernization with purchasing of

machinery manufactured at home

Government support for technical training of personnel of the rice-
milling machinery manufacturing units and subsidy on research and

development of pice-milling m/c

Solvent Extraction Units

Estimation of capacity and locations of Solvent Extraction Units
Collection method of rice bran

Purchase price and system of purchase

Marketing of rice-bran oil and deoiled cake

Government policies to promote the industry (tax holidays, exemption
from import duties for machinery parts, protection from competition

from imported substitutes like tallow, availability of loans to set up
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plant and marketing assistance for rice bran oil.
Strengthening the Rice Processing Development Centre

a. Manpower development of the Centre

b. Assessment of present research programmes and formulation of future

research programmes

Assessment of present training programmes and formulation of future

programmes in conformity with manpower training requirement of the

industry

d. Assessment of building, laboratory and demonstration equipment require-

ment for research and training

e. Financial requirement and sources of revenue to keep the Centre to be

self-supporting in the future,

The consultants who would be appointed to formulate the programme would

need to consider the following:

1.

5.

Review of the rice-milling sub-sector and projections of milling capacity

requirement and locations

Review of the solvent extraction industry and assess the need of more units

including detailed feasibility reports for recommended units

Review of the present status of the USAID assisted Paddy Storage and

Processing Project and the Role of the Paddy Marketing Board

Review of the Rice Milling Manufacturing Industry and assessment of its

financial and manpower requirement

Review the working of the Rice Processing Development Centre and assess its
financial physical and manpower requirement to undertake future research

and training programmes

A cost -~ benefit analysis of the programme

Assistance from ESCAP (provided funds were available from donoer countries)

ESCAP could assist the Sri Lanka Government by providing a group of

consultants to help formulate the programme of Rice Milling Industry Moderniza-

tion.

Agro-Economist (Team leader) & man-months

Paddy Processing Expert (Rice Mill Modernization) 3 man-months
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0il technologist (Solvent Extraction) 3 man-months

The Sri Lanka Government would need to assist the ESCAP team by the
deputation of suitable counterparts to work full time with the team. It would
be a good idea to associate officials of the Industrial Development Board, Paddy
Marketing Board and the Ceylon 0ils and Fats Corporation with the ESCAP team.
The entire expenses for the national counterparts, local travel and secretarial

assistance required for the project would have to be borne by the Sri Lankan

Authorities.

Budget (ESCAP)

10 man-months of Expert Service @ $3,000/month 30,000
10 months of daily subsistence allowance @ $1,600/month 16,000
International and Local Travel 6,000
Contingencies @ 10% 5,000
ESCAP Overhead @ 14% 8,000

65,000
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fiRah ¢ Technical Report No.: RPDC/4/78

June 1978

MILLING QUALITY OF PADDY VARIETIES IN SRI LANKA

by

L. Jayaratne Rama Rao V. Vellanki

ABSTRACT

The rice outturn on milling of Paddy depends on the variety of paddy, its
condition and the processing conditions. In this paper different varieties
of Paddy grown in Sri Lanka were tested for their husk content & milling
quality. Some varieties are more susceptible for breakage during milling
process. Such varieties of Paddy, when parboiled will give better outturn of

rice.

RICE PROCESSING DEVELOPMENT CENTRE
(UN-FAQ Assisted Project)
Jayanthi Mawatha,
Anuradhapura,

Sri Lanka
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MILLING QUALITY OF PADDY VARIETIES IN SRI LANKA

by
L.A. Jayaratne* & Rama Rao V. Vellanki®*

Milling quality of paddy is the measure of its performance during the
process of milling. It is expressed in terms of (i) total milling out—-turn oy
total yield (ii) head rice out~turn or head yield and (iii) percentage of
brokens. Milling quality of paddy depends on many factors such as variety of
paddy, agroclimatic conditions in which the paddy is grown, the drying method
of paddy, the moisture content of paddy, type of equipment used for milling and
the skill of the operator. In Sri Lanka many varieties of paddy are grown.
These varieties vary in size, shape and texture. The busk content of these
varieties is also variable. For all practical purposes, the husk content is
taken as 22% for most of the varieties and the milling out~turn is taken as
constant for all varieties of paddy for the same degree of polish. This report
reveals the variation of husk content and milling quality with different

varieties of paddy.

The varieties of paddy which have a better mi-ling quality and lower husk
content, and whose field yields are higher should be encouraged, provided they
contain a minimum amount of protein. The varieties of paddy with poor milling
quality and low field yields should be discouraged. The plant breeder before
releasing a new variety of paddy should test the variety for milling and cook-

ing qualities.

For a given set of processing machines, the total yield of rice is
dependent on the husk content, meoisture content and degree of polish. On the
other hand, head yield of rice is affected by harvesting, drying, moisture
content, age and pre-processing conditions such as storage and parboiling.

Paddy dried excessively or dried non-uniformly breaks easily. Parboiled paddy
is more resistant to breaking. In general, the total yield is an indication

of rice potential that can be produced from a given rariety. Whereas head
yield indicates the resistance of the variety to milling, a soft variety breaks
more and may be recommended for parboiling before milling in order to reduce

the breakage. On the other hand, a hard variety which breaks less may be milled

as raw without significant loss of out-turn.

# Research Officer of the Rice Processing Development Centre, Anuradhapura.

%% F.A.0 Rice Processing Specialist of the Rice Processing Development Centre,

Anuradhapura.
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The milling quality of paddy is of great impertance to rice breeders in
developing new high yielding varieties with better milling potential, and to
rice millers or procurement agencies in fixing the price of different varieties
of paddy. Also the milling quality of paddy measured in the laboratory provides
a basis for measuring effectiveness of new treatments tiven to paddy during pro-
duction and before processing such as threshing methods, drying conditions, par-
boilding treatments and storage practices. Measurement of milling quality by a
standard laboratory method is also used in determining the performance of rice

processing equipment, since the laboratory results act as a check for comparing

these.

There are two main types of standard laboratory methods established so far
for measuring the milling quality of paddy. The standard method practised by

U.S.D.A used the following machines:

1. <Carter Dockage Tester for cleaning the paddy.

2. McGill Sheller {steel roller plus rubber roller} for husking.
3. McGill Polisher No. 3 for polishing.

4. Bates Laboratory Aspirator to separate brokens from bran.

5. McGill sizing device for separating brokens from rice.

6. A good balance for weighing the samples of pa-dy, brown rice, bran and

polished rice.
7. A good moisture meter to measure moisture content.
The second methed followed in Japan uses the following machines:
1. Any type of laboratory cleaner for cleaning paddy.
2. Stake Testing Husker (THU-354) for hulling paddy.
3. Stake grain testing pearler for polishing.
4., Stake Laboratory Aspirator for separating bran from rice.

5. Laboratory Rotary sizing device (Satake) for separating brokens from head

rice.
6. A good balance for weighing sample.
7. A good moisture meter for measuring moisture content.

The method described below uses the combination of the above two methods.

The following laboratory machinery were used to conduct the milling analysis.

1. Office clipper cleaner.
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10.

11.

12.

13.

14,

Stake moisture meter.
Stake Testing Husker (THU-35A)
MeGill Ho., 2 Polisher.
Oscillating sizing device.
Mettler balance.
The following is the test procedure adopted:
The given sample of paddy is cleaned in the office clipper cleaner.
Moisture content of the sample is read using the Satake moisture meter.
About 160 g of clean paddy is weighed (Wy) .

The samples of clean paddy is shelled in the Satake Testing Husker after
adjusting the rubber rolls properly. Normally it takes about 12 seconds
to pass 160 g of paddy through the sheller. If too many paddy grains are

found in the brown rice, it is passed through the Husker again.

Any paddy grains present in the brown rice are hand-picked and sheller ag

again.
The weight of the brown rice is noted (WB).
The weight of the husk is also noted (WH).

The brown rice is polished in McGill No. 2. Normally, the polishing is
given for 20 secouds in order to get aboutr 4% polish with the lever and

weight assembly in a fixed position.

The bran is collected and weighed (W).

The milled rice is collected and weighed (WM).

The milled rice is passed through the oscillating sizing device.
The weight of whole rice (head rice) is noted (Ww).

The weight of brokens is also taken (wr).

A1l rhe readings are entered as shown in Table 1.
The percentage of husk content, brown rice content, polish, total milling

out—-turn and head rice out-turn are calculated and entered in the same

Table 1.
\ (W, x 100 )
i. Husk content _ (Weight of Husk y _‘'H
' = ; x 100, = ——————r0
percentage (Weight of Paddy ) ( Wy )
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ii.

iii.

iv.

vi.

All the above calculations made for several varieties of
Sri Lanka are presented in Table 1.

ing analysis of paddy varieties.

Brown rice

Percentage of

polish.

Total rice
out—-turn %

Headdrice
out-turn %

Percentage of

brokens

W 100
(Weight of brown rice « 100) _ ( B * )
(Weight of paddy sample ) ( Wp )
W
(Weight of bran < 100) _ ( p * 100 )
(Weight of brown rice ) ( Wy )
J
(Weight of milled pice _ ,,0) _ om %100
(Weight of paddy ) W
( P )
W
(Weight of whole rice 100) - {Jijijffl}
(Weight of paddy ) ]
¢ » )
(Weight of brokens 100) - (Wr x 100 )
(Weight of milled rice ) W

paddy grown in

The values in Table 1 give complete mill-

These results are average of several replica-

tions of laboratory analysis of paddy samples that were collected from the

harvest of Maha 1976/77 from research stations at Msha Illupallama, Bataladoda

and Bombuwala.

In order to determine the husk content more precisely for different

varieties of paddy, 10 grams of sample of very clean paddy was taken.
paddy graiuns in the ten grams sample were shelled by hand.

rice and husk content were then taken and recorded in Table 2.

All the
The weight of brown

For each variety

of paddy, this procedure was replicated twice and the average readings were

shown in Table 2.

Discussion of Results:

The results of the milling analysis are shown in Table 1 and 2.

Table 1

shows the percentage of brown rice, total milling out-turn, head yield and

percentage of polish for different varieties of paddy.

A study of this Table 1

reveals that milling ocut-turns are different for each variety of paddy when

polished to 4 to 5Z.

The degree of polishing was difficult to control at 4%.

It was varying from 2.74 to 6.54% even though the process of polishing was

identical for all the varieties.

Based on the percentage of head yield, these

varieties are classified into three groups, (1) varieties which have low

breakage having head yield above 70%; (ii) medium breakage having head yield

between 60 to 70%; (iii) heavy breakage having head yield below 60%.
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classification of paddy varieties based on breakage during milling is shown in
Table 3. The paddy varieties such as BG 90-2, LD 125, BG 425-5, Podiwee AS,

BG 11-11 and H4 are more susceptible to breakage during milling. These
varieties which are highly susceptible to breakage during milling should
necessarily be parboiled in order to minimize the losses in milling. The other
varieties, viz., LD 66, BW 78, Pachchaperumal and BG 34-6 could be satis

factorily milled as raw for the raw rice consumers.

Based on the total milling out-turn, and husk content, the paddy varieties
are grouped into two groups as shown in Table 4 & 5. The varieties which give
more than 757 out-turn are classified under high out-turn varieties and those
which give lower than 75% out-turn are classified under low out-turn group.
Incidently, it can be seen from Table 4 that all BG - varieties, Podiwee A8,
Pachchaperumal, Ml varieties come under high out-turn group and all LD varieties
and BW varieties come under low out—turn group. The varieties having less than
20% husk content are grouped under "Low Husk Content" varieties and those hav-
ing more than 20%Z are grouped under "High Husk Content" varieties. This
classification is shown in Table 5 and more or less tallies with classification
in Table 4. That is the varieties having low husk content have greater milling
out—turn and the varieties having high husk content have lower milling out-
turns. All the BG varieties, 1-14 and Pachchaperumal have low husk content and
more or less all BW varieties, LD varieties and ML varieties have more husk
content. That means all the BG varieties are better than BW, LD varieties from
the point of milling and out-turn of rice. Interesting to note that all LD
varieties and BW varieties that are grown in wet zone (Labuduwa and Bombuwela
are in wet zone) have high husk content. On the other hand, all BG varieties
and MI varieties are grown in dry zone have low husk content and yields per care
are higher for these varieties. Most probably, under dry zone conditions,
where sun-shine hours available for paddy crop are mere, the husk content may
be less. However, this can be further investigated by growing the same variety

under different climatic conditions.

Conclusion:

The evaluation of the milling properties of locally grown varieties has
chown that there is significant difference between varieties in their perform-
ance on milling. The differences are more important from the eceonomic peint of
view since an increase in milling out-turn of 1Z om a production of 1.6 million
tons of paddy means an increase of 156,000 tons of rice for the consumers in the

country. Selection of varieties for extemsion to farmers has been hitherto
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based on criteria of yield and resistance to disease. Also, the out-turns
demanded from millers have been independent of any differences due to varieties.
These are factors that must be taken into account in the Paddy/Rice industry in
the country. Further food for thought in Research Planning by the production
wing lies in the findings that the varieties bred and grown in the wet zone

show a higher husk content and lower milling yields. More work is certainly
needed on the effect of season on these factors. Questions that are raised in
thig study not only refer to the selection of varieties for growing but involve e
even such basic questions as the local of breeding stations. Continued monitor-
ing of post-production characteristics of varieties could eventually lead to a
more rational fixing of milling out-turns as well as providing the basis for

decisions regarding raw and parboil milling.
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Table 1:

Milling our-turn of rice for different vavieties of paddy:

Total
Ser-l vursocy | elcan [T broun |miited M6 O [broun | POLE|foq (L= Head
sample rice | rice , rice rice yie%d yie
g % ! g g % % % %

1 |Bg9o-2 160 |12.9 !133.13 127.40i 5.70 183.23 | 4.33 | 89.40|79.62|55.88

2 | LD66 160 !13.0 i124.32;118.49' L.46 |77.7 | 4.68 |116.62174.05|72.89

3 |L1D125 162.53|13.4 '125.045116.85 8.19 176.9 | 6.54 | 87.77|71.89!54.0

4 | Bu78 162.11/13.0 5125.24;119.74 5.50 | 72.2 1 4.30 |117.13|73.86]72.25

5 | BW248-1 |162.11|15.0 !125.76?120.68 5.08 |77.5 i 4.03 | 116.98|74.44]72.16

6 | BW242-5 | 162.44]13.1 !127.17}119.84 7.33 178.2 | 5.76 | 93.59|73.77{57.61

7 idéweeg 162.51/13.7 %127.30 122.89 4.41 E73.3 t 3.46 | 75.70,75.61|46.58

i ! | ! |
8 | Pachcha) | 162.80{13.7 ' 128.38]123.10] 5.28 ;79.3 | 4.11 | 117.24]76.08! 72.45
-perumal) [ }

9 | MI329 160.0 |13.8 1127.271120.421 6.85 | 79.5 | 5.38 | 96.08|75.26]60.05
10 | BW170 | 160.0 [12.6 5125.283118.38: 7.90 | 78.9 | 4.93 ;112.65| 73.98!70.40
11 | MI273 | 163.44)14.1 ;129.21123.96§ 5.25 | 79.0 | 4.06 | 107.35| 75.84] 65.68
12 |Be3-s | 160.0 112.8 i130.93}127.33 3.60 | 81.8 ' 2.74 |100.93|79.58/63.08
13 | BG94-1 | 165.19 13.02 130.75: 126.66 4.09 | 79.1 ' 3.12 | 106.90| 76.72| 64.71
14 | LD124 163.02|13.6 ' 126,51 121.22| 5.29 | 77.6 | 4.18 | 108.94] 74.35|66.82
15 | BG33-2 | 160.88!13.2 | 130.34/ 126.60| 3.74 | 81.0 | 2.86 | 121.36 78.69| 75.44
16 | Bu78-7 | 162.17012.5 | 124.46,120.46] 4.0 |76.7 | 3.21 |116.73]74.28|71.98
17 | BGl1-11 | 160.0 |13.8|128.38/121.68 6.70 | 80.2 | 5.21 | 93.33|76.05| 58.33
18 | BG34-6 | 160.0 |12.0|130.43[125.73] 4.70|8L.5 | 3.60 | 124.37 78.53/77.73
19 | BG34-8 | 160.9513.0 | 129.41] 123.84| $.57 | 80.4 | 4.30 | 107.49| 78.94| 68.78
20 | B4 160.0 112.5 | 128.45 122.95 5.50 | 80.2 | 4.28 | 75.10| 76.84] 46.94
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Table 2: Husk content of Paddy varieties:
. Brown rice Husk content Reverse
S. No. Variety A % Rank Husk
- -

1 14 ' 81.2 18.38 6

2 LD 66 | 75.88 22.82 21

3 LD 125 g 78.0 21.62 16

4 BG 11 - 11 | 80.03 18.19 7

5 BG 34 - 8 i 82.2 17.37

6 BG 90 - 2 83.3 16.38

7 EW 170 ‘ 79.9 19.75

8 BW 78 78.5 21.09 13

9 BG 3 -5 82,2 17.50
10 PP 2462/11 79.4 19.96
11 BG 34 - 6 81.06 17.92
12 BG 33 - 2 | 80.06 18.37
13 MI 329 i 78.0 21.80 17
14 BW 248 - 1 . 77.3 22.12 18
15 Podiwee AB 78,2 21.34 15
15 MI 273 | 79.29 20.30
i7 LD 124 i 77.25 22.56 20
18 BG 94 - 1 79.67 20.02 10
19 BW 245 - 5 78.34 21.22 14
20 iR 8 79.45 20.08 10
21 Kalu Heenati 76,82 22.45 19
Nate; Weight of paddy sample - 10 ¢

variety of paddy.

of paddy is around 13%.
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Table 3: Classification of varieties of paddy based on breakage during Milling:

1 2 3
Medium breakage
Low breakage % Head rice between Heavy breakage
5. No. % Head rice above 70 60 & 70 % Head rice below 60
1 1D ~ 66 MI - 329 BG ~ 90 - 2
2 BW ~ MI - 273 LD -~ 125
3 BW ~ 248 - 1 BG -3 -5 BW ~ 245 - 5
4 Pachchaperumal BG - 94 ~ 1 Podiwee - 8
5 BW ~ 170 LD - 124 BG 11 - 11
6 BG ~ 33 - 2 BG - 34 ~ 8 H4
7 BYW ~ 78 - 7
8 BG ~ 34 - 6

Table 4: <C(lassification of varieties of paddy based on total recovery of rice:

1 2
High out-turn Low out-turn
5. No. abave 75% lesg than 75
1 BG - 99 - 2 LD - 66
2 Podiwee A8 LD - 125
3 Pachchaperumal BW - 248 - 1
& MI - 329 BW - 242 - 5
5 ML - 273 BW - 170
6 BG - 3 -5 LD - 124
7 BG - 94 -1 BW - 78 - 7
8 BG - 33 - 2
9 BG - 11 - 11
10 BG - 34 - 6
11 BG - 34 - 8
12 H4

Table 5: Classification of varieties of paddy based on husk content:

1 2
Low Husk content High Husk content
5. No. {less than 203%) (above 20%)

1 H4 LD - 66

2 BG - 11 -~ 11 LD — 125

3 BG - 34 - § LD - 124

4 BG - 90 - 2 BW - 78

5 BW - 170 BW - 245 - 5
6 BG -3 -5 BW - 248 - 1
7 PP -~ 2462/11 MI - 329

8 BG - 34 -6 Podiwee - A8
9 BG - 33 - 2 MI - 273

10 BG - 94 ~ 1 IR - 8
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HREH 6
Parboiled rice 2ANnT
T &
Parboiled rice ¢, KXo Higiliis L THBRMEERLKT, 1 F, Ea=, AY
FUAEDRFEAT S TABTHELTbhTwd, TOREFIRDEBDTH S,
(1) 2 RELASBAK(60~70C) cBFE( soaking) T2, (GK—18B%E, Bk
—10~1 58f)
2) KW o CHEE ( steaming) 75, (HMOBHE, 1 0ICKEL THHH3 04H)
(@) kHEEKAER (drying ) LE (milling ) T35,
COMBICE Y, RBEMEHOKR () B3 T, L3RBT 2REOEgEE
BAmLest+ 5 A% eEo, FRCHROREHEETERE LA RS,
2 H A
) AoREEFrESChd, AHCL Y Hiarfdbicn >
(2 IO, BADOEENMEAILE IRNFHI M LTS,
@ R&w, FH, HERRFI L, IFRESPET S,
ImBBRHC LTy ongitl, BANEL 2w >
@) K@ 25~30%0M%F T4 (FRHKORRPE1 5~2 0 5EBE)
<mEMEC X YR SETAEE, VoA AEBEIhL Y >
) ¥5:»B1%02~03mg103g ( ZMHKIT0D09meg00g) i,
IMBPCRE, RrEBd0E s vB1OABIFRILCETT R0,
ek, 23 vBlIahl~SE T RACHL TERHEETH D,
(PH70(h¥E) -3 09 mm—®EL7 0%, PH50-80% PH30—92%)>
3 R A
() JHASHRAEBALATVERYFS(HLF1, CEARELIARNIHE G, )
{MBNBECLID, H5BOFREMBIHERD 0>
2 TeRHCFHEEIED,
(3) MEBBCR T, KB, ERERKFORE(45~50%) BELABHLDT, %
DDA YEC L2712 b2y vy OERRBUMTH S,
@ EORLES,
<MBAEC L O RADPE B0 >
4 FTofl
IomIe kD, BBOFHAOK (H) 2B 2T KBl T o0 ERYEE, &
AKimTenTrEEzED, RHCHROREERCERE*HRT 2 Led b,
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