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I        1. Traditionally paddy in Asia ha« been sun dried, stored in 

I inadéquat« facilititi, and milled with the most obsolet« equipment.     The»« 

traditional methods and equipment incur substantial losses.     With modern 

technology and equipment, we are learning how to reduce the losses and pro- 

vide more and better rice to the consumer. 

?• Harvesting and Inrcshlngt   The traditional process involves sun 

drying of the paddy in the field, harvesting by hand, and threshing by hand 

and bullocks.     Through this procees, substantial quantity of paddy is lost 

in the field and through the handling techniques.     Several authors have 

reportad on studies of harvesting method».     These authors report that 

early harvest of paddy, immediately after maturity, produces a higher field 

yield, from lU to 23$ above late harvest, and release the field 1 to 2 weeks 

earlier for other crops.     Experience has shown that paddy can be harvested 

and threshed at high moisture levels as easily as low moisture levels. 

mroved harvesting techniques also produce a cleaner paddy, which reduces 

future processing cost. 

*• Dryingt   Traditionally, paddy in most of Asia is sun dried, sitbtr 

while too paddy is standing in the field or on drying yards after threshing. 

Tot sun drying causes the paddy grain to "sun check", which causes 

during milling, resulting in lower head and total yields.     Substantial 

loss«« to redente and birds also occur.     To overcome these loss««, me< 

ioni drying is being used,     one stuuy reported the head yield of 9t-4 when 

mechaaioally dried, increased by 17.24 and the total yield litereesed by 

0.70 owor sun dried paddy. 
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4. A larga nunbor of LÖU drym are now btlng ueed in Ssdla. 

dryer«, ooafjlat« ilth «ealpor cleantr«, e «verini «yéteme, tampering «ni 

•tonfi MM provide a quick, economical nenne of aechenioal drying paddy. 

Drying «oat with theee drying Vit« »*"*• **» *>•?? to $2.13 per ton of 

paddy, depending on the. plant operation. 

ttorogai   The traditional n»thod of «torage, Involved «toring the 

paddy in gunny bag«, and the UM of labor to mov« the gunnlee.    Thia eytte* 

of itocaço ham 1MM« of 5 to 10f¿.    fl* now «to»«« etructuree art deafened 

to enlntal« grain quality and quantity durine th« «torage period,     to anin- 

taln quality, phe paddy going into itorege moat be of the higbeat quality, 

alata, fret of intacte, and dry.    ft» typee of improved atorage faciliti* 

am Win» «aod.    Ont U Improved fodovne.     Unit godowne ara oonatruotat 

wHh tha floor above ground, noiatwrt proof and rodant proof.    The paddy 

la «tared in gumy bag«, and raqui»« larga Ubar for loading and unloading. 

d, tha aaeood typa of Improved «torme* li the uaa of «iloa with 

taptnnlnel handing equipment.     In these s. ilo«, the paddy It etorad aafely, 

free fro« inaect« and eetily aexlated or rumigated.    Loaaaa ara nagUflMi». 

lailding aoat of tiloe in XMi* are ipproidwattly that of goaovaa, $21.00 to 

30.00 par ton of ttorage.     Tha ilio operation coït ia Uaa than 

operation aoat, thua making »Ilo itorege tha laut expenaive.     IB 

•toraga aoat wae 29 oenta par ton per month for «lloa, and 35 oante par ton 

pay aonth for godeva«.     Storage should not bt ooneidarad in ieoUtion tat 

along with other problema raUtad to poet hnrveit period. 

T. Pmrbollinat   Parboiled rloe la preferred by eoa* cooauaere in 

date.     roiftolUng alio inereaees the allling outturn of meet varieUe«. 

A anmaar of traditional method» of parboiling ire practiced.    They oontlet 

af eoafcing «ha paddy for 2 - * dayi, than boiling the paddy for a ahart 

t_¿_ iMk 
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Virio*,     turf—it typaa of aonklag Unk« and ataaolng tatti*« ara Wing 

aaad.     TIMM prooaaaaa taed io faraoni tha paofj and prodaoa a dlaagraokla 

•olor tad otor.     A onr aataod of porooillag hot own lntroaoaad in fiotto. 

S. Ito ofttifMOt for tola aotaad coaalat of o pnrtolUag took, koldlag 

3-9 tona of paady.     Tha poddy la aoaoad la hot «otar for 3 koara, torn 

la %oa aona took for 15 a Imitai,     Toa poády la tota aovad to o 

dryar, «tara It la drlod to a aofa oolatara lavai for atortajo or 

oilliog.     A dlngra* of tba took, flow dlagrao, and ploot loyoat lo atoa*, 

tola aatfco* of foroolUag with toa aqoipnant apooora to ta ooa of too ooat 

prootlaol ood oooooolo&l oatoooo of pnrtolllog. 

'• HcUaftt'   m9t of Aalo'a paddy la nillod rito hallara,     fia ota» 

orooa toot naanâlng la «till proatlaod.    ito oooatn rloa oill program, la 

fiotto latrodaoad aetata 1, t tot k ton par boar attilli riot olila. 

rloa olii oooalata of o pra alatati, rottot rail atollar, 

r, friático or aataaivo pollatoti oat rlaa podara.     Afta* atttdrUf 

ailla, vito toa traditional ailla, lt «ma rovai toot aootra ailla, 

o til atol aUllag evitara vité Uot trata**, tai o el 

dlfftraooa la aiUlaf ovttara oot toa •laaoalc odvnntot*» of tat 

ailla, ata loi to o rapid aspoaaloo of oootro rloa ailla lo fiotta. 

10. Ito nedara prooaaalan P*t*t la o eatl' lntattry, Involving pro- 

loi liai paograan, tronaportotloe aya tana, drying, atoroga, and ollllag 

fatUlttot, oat amrtotiag prograaai.    to aoat tto «poetad reaalta of eat* 

ri   aoáam oojulpaont, trolnad oporttor* tai taokoialaoa aai akill- 

la taajoAfoi.    Planning a attira pata) 

iaolaat otraftl, èrtali plaamlag of all ttoea Itaaa. 

m^t^Ea¿¿mEmm^m^mil¡¡ÍEEIEIÍÍim^ 



Ht r«gr«t th*t ION of th« pag«a in ch« aierofich« 
copy of this report My not b« up to th« propar 
logibility atrndarda, «von though th« b««t poasibl« 
copy vai ua«d for preparing th« Meter fich«. 
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MEMMMJBL iff ft lì1* m> 

iiffw «IMI 

!• feo» mrU«y of poitr IM Ite ladWioml pr< 

OMM M Norlotol «Mroetorlttloo",     fhi* um that rorlotlos My 

feo aorvootUf, toroohlng o» »illia« to other vwrlotlot 

irioi or Bill««.     Moot vtrtotloo of poody 

« Mirimi iteli of Mtorlty (95 - oBjJ ©f on tornóla oa tho tUlks 

•J« IH J- M tM »MO UM) *t « ffftlA Miotaro 1ml of 80* to 26f. 

*• *••> ••*•*•*• «oatoat iilforo M fmetiooa wiry M to wtfeooj 

tai ttao of Mffwottlag Mí MfMMag.     Xft OMO «row of Aola, potty ii 

te «M floli Mtll a o*a «rio* to 15 - 17* boforo It 

ft •***» OffMO  it if "MV ftt » - 86, 

«MU it u M irioi to • lorn nUtm Urti 

•HU OMOT MM Oj**0*t Mi tM*M MM? M roifttlvoly fcl*» 

*. 1*MV**M* Atte, oMrty tU jour io Mmatoi oai MTCMOì ty 

•«Uli U Mt fffM Ml ftOOtio Mi MVOi to O toVMBlM 

U M •oforMit fra to* ottlk oy imai booting, 

IT tollMOU Off O OMOiMtlM Of Mt too.      IB MM imi, 

•I tlMV«       lMOO Mifeaii tffO WiiO iiffoVOOJt  flTOa tM 

*• w^^^w OOO^O Oï Ml OOfflA «BOPO BOOVB/ io 

*•     -••—*•• •        "    — —-- —- M «oll M too groin 

v¿ J 

fe^g- 
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7. Bhola, Rao, lai and Wimbarly (3) «port on atudiat involving 

H-8 in »oath India.     "2R-8 «as ttudiad during Bsnrai aaaaon (Octobar - 

lovaabar barvtst) and tha opti»» harvatt aoitturt contant Fi« 1 «M 

found to at batanan 21 to 2ty.     Toa avaraga fitld yiald at opti»» barvaat 

aditturt Uval «aa €TkO kg/ha union «a* raductd to an avaraga yiald of 

9590 Mg/ha «baa tha orop vat harvaatad at 1% «oittwra lavai«     tbt par- 

o«nt diffaranoa in fitld yitld batwaaa thtt t two barvaat aoiatnra lavala 

«a* 21.6V 

9. String tha ion drying procaas, tha ovar natura paddy bagan to 

abattar or fall fro« tha stalk and ia lost in tbt middy watar or toil. 

tona of tha antera paddy it oonaansd by birdi and rodanta and aoat ia 

lott« in tha tatting and transporting.     Thttt lottai aooount for tha 

81.6J radnetion in fitld yitld darin« tbt fluid drying, harvnatlag, ami 

Tha fitld loaaas for varittitt othar than H-6 in 

s   AWE?, 25*1   AOT-8, 15.2Ì;   and 00-29» It*. 

9« fron tt-aa raports and «any otl *t, It nay ba son arlstd, that 

paddy htrvaatad at tha opthaai molatura lavai, following: aaturity, 

»odami aora yiald par acrt than paddy allows* to ranaln standing la 

tha fitld to tun dry.    This optinosi barvaat aoittura lavai variât with 

varittiaa and «oat ba txptsánsntally dataraintd for looml variatiti bafara 

ttlons tan ba mada for idtai barvaat aolstors 

10. Ispatlanoa in tbt tanjo** District, tooth India, hai 

paddy '.ana ba harvaatad and thraahad by hand, it nigh «olatura lavala ¿art 
•••   ' • 

aa aaaily aa at low,    fail praotloa baa no* ban atad for savaral ynart, 

tha traditional praotloa of "thrathlag tan driad paddy only". 

it '• 
; fW\1^ % 

SO-fW 
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11. Several authors (5, 6,) have reported Mcbanioal threshing of 

paddy produces * cleaner paddy.     The coaaoo practice of threonine on « 

threshing jirA or road fit« doti not load itself to easy paddy olenning. 

Instead poddy threshed under these conditions tonds to novo oxoooo 

quantity of dirt, stono «od straw «long with the paddy. 

12. 8ororal studios, including XRBX (5), report the growing labor 

atertage during poddy harvest seaton.     With this critical later problew, 

•oro eaphaslils being node on the use of Mohanleal thresboro.     Sao to 

the snail oioe of paddy fields in ts* tub Continent, and the difficulty 

of utilising large self-contained harvesters-threshers, more enphaeie io 

being devoted to developing snail portable, threshers.    Both fMilngtrti (6) 

and mi (J) have developed improved paddy threshers.    Theoo throohoro, 

developed for Asian conditions próvido an econonical swans to throoh and 

produce a oloanor noddy* 
;      ! 

13. Clean pnddy produood frosi lsiproved horvsstlng-throehing operation 

also reduoes drying, storage and handling coots.    This in tura, roduoeo 

the overall processing coot and provides a greater inoome for the 

U» Thus the first stop la paddy processing, harvesting and 

lag has a considerable effoot on the quality and quantity of the final 

product, rioo* 

1$.   :      Faddy ahould be harvested and threshed at a relatively high 

•cloture level, i.e. 1 noodle to ly o/tor maturity-   ant all practical aei 

should bo eoployed to thresh the paddy by hand or by aaehlno - to 

;v«> 

.t-4;' 
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1*. Throughout Alia paddy 1« harvested at l£ to 26* nolsturs level. 

It wit than be dried to a Uval of 12 to lk¿ for safe •tora«« and 

future prooasslng.     Paddy stored "wat" decotapoeei and/or 1« attack»* by 

alcro-organiem» and tura» yellow fro« baat damage,     sene Tarlati»», with 

a short or no donaancy period will carminata if stored vat (7)  (8).     AU 

tb»M factor» cau»« deterioration In tua quality of paddy, too» radaolnf 

it» valu» a» an adibì« product. 

17. To protect the quality of paddy aftar harvesting, it emit b« 

dried properly before storing.     Traditionally, paddy 1» »un dried in oost 

of Asia.     This la dona in the fi»ld while the paddy is standing before 

harveattagy or- by- spifsading- th» fjeahl* harvested paddy on the "drying 

yard" and stirring it until it is dry.     The sun drying practica, usually 

resulta in a ocnblhation of drying and vetting due to rain and changas 

in relative humidity between day and night and causes sun checks on the 

rice tornai.     During milling these sun checks fracture, causing »any 

avail piece» of the rloe kernel to be lost with the bran and husk.     Tht 

result Is lower bead rice yields and lower total returns during milling. 

18. Faulkner report« (k) that a drying test in Dokri, Vest Pakistan, 

shows the followingi 

last tot Drying Method    ' Rio« Recovery-* 

1* 

2. 

Open star • 

Thatched huts with 
oven sides 

In a, closed roo» 

21.3 

52.7 

H5.7 

71.3 

^m^mm^^t, k^aààa&to 
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19* filli data illustrât«» the trwlom difference! obtained 

ìitw—n Mtfaodf of drying and toc advantages of "controlled drying" owe* 

mm trying.     Controlled drying in thatched bats or under shade is 

pieetloed on a r*ry limited tóale.     To overcone the disadvantage* of *m 

crying» Mohanloal drying of paddy ii being uaed in eon« arcai.     Meohaa- 

leal drying of paddy la done in bine or in continuous flow dryer«, «hat« 

heated air la blown through the paddy. 

10« Studisi have bean oondnoted on ••veral Indian varieties to 

detersine the differenoe between aun drying and mechanical drying. 

Ibe lioe Process Ingineering Center at Kharagpur reporte (3)t 

«••7 

Total Yield (%) Molatore Head Yield (%) 
Content at 

TtrUtr    shurvest fttt ten Qrled    naoh Pried    Sun Dried    mah gripal 

A»-*? 83.2 63.8 72.8 TO.* 73.a 

15.5 66.2 70.0 

a-6 24.fì 38.9 

IM 15.0 U2.U 

00-49 21.8 51.2 

0Nr5 13.3 *0.T 

59.6 

62.3 

72.3 

71.9 

7M 

71.8 

78.6 

75.0 

ft. -Total yield for neohanioal dried aanplee of IR-8 variety 

T2.6JI «ten harveited at 2k.fy Molature and was only 71.9H when larvaste* 

ft* 151 toletta« content. . The head yield for IR-* was 59.6J, ther 

41 24.61 noiatvt and wae only kz.ty vara harvested at \% aoitture. 

Othar «vietata show sigilar differenoe." 

\f¡h 
v¡+ 

:>> '-At.   i <4* 

cagato« 
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72. The second pirns« of this study was *O evaluate the effsct of 

drying methods on th« milling quality.     lb« results of »-8 la shorn In 

Fig 1.   The total Killing outturn of TJt-8 was 73.3Í «h«n mechanically 

dried and 72.# when sua dried.     The head yield for mechanically dried 

H-Ö mi 59-6i and th« bead yield for aun dried Ut-8 was 3?.9jt.     This 

shorn a considerable improvement in the quality of rice «hen the paddy 

is mechanically dried instead of tun dried. 

23. On other varieties, ADT-8, the mechanically dried sampls gave 

3.314 nor« total rice yield than the sun dried sample.     On still another 

variety, 00*25 the mechanical dried sample gave 11.1«; MOM head rloe than 

the sun dried sanol«. 

24. On 11-6, the total riee outturn of paddy ierrested at ths 

optimi moisture level and mechanically dried «as kShO hg/ha of mtchan- 

loally dried and 2320 kg/ha for tun dried staples. 

29* Using the 1969 paddy and rloe. prices in Teajore District, these 

dlfferenoes asan Ss. 800 ($107.00) par ha**    This toonoalc advantage 

could be divided between the grower and the ailler«    Tbe grower, 

obtaining mors paddy yield per acre could gain Ri. 595 par ha and the 

miller could gain, due to increased stilling yields, Is. 205 par ha. 

26* the use of mechanical drying of paddy hu§ other advantages 

besides the increased field yield and milling outturn.     Mechanical 

drying provides facilities for harvest and drying during monsoon tad 

rainy seasons.    Also the farmer can harvest his paddy «rap 10 - lo day« 

earlier, which is greatly beneficial to double and trip]« eroppinf 

*  thAicn fc. « TJ per PJ. fl.» 

&:¿i 
ML, .tà^MàlM^à 
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27. A Urge mnber of LSU typ« amiti pass continuous flov dryers 

an now twin« u««u in south India.     These dryers, couplet« vith con- 

veying systems, «calpor cleaners, tempering and storage bins provide a 

quick and ocoacaioal cieana fo4« mechanically drying paddy.     8 calpor 

elaaaars ara usad preoccding the mechanical dryors.     Thay raaove aoat 

of tha foreign »ntarial fro» the poddy, making the drying operation 

efficient. 

26. latch or bin drying OD «Hallar scale« are being studia* for 

tha faner ijd village level operati*».     Tha Wee Procees Engineering 

Cantar has constructed, and are now fiald ta«ting, one ton batch dryers 

and one ton recirculating batch dryers.     These dryers can provide tha 

facilities for a farmer to benefit fro» early harvest.     Other types of 

drying processe, ara being studia« (9, 10) to learn »ora economical 

drying Mthodi.     Faulkner reporta (10) that Infra-red dryers raCuoa tat 

drying ti»« for paddy by 60 - 6t*.    A« soon at this type dryer is 

developed for field operation it will proVida * new disuasión to paddy 

drying in Asia. 

*9. Mo reports on the ooet of »ochanical drying in aouth India (U) 

**in§ the amiti paas continuous flow dryer.      installation of a inalbar of 

»«»hantoal Éryi^ canters in south India by tha Food Corporation of 

ÄÜ» ware ooapUted In 1<*S?.    The operation of these aechrmioal dryers 

a aaaas of evaluation of tha oparational problaas and 

of aeehanioel drying.     Mo report« that when these cantare ara 

••'*#their dael^ned capacity (90 toni par day and 100 warttng 

|oar>4ht drying oo.t is ». M*M ^38)pw ta»^    a*m t» 

atar 1« operated at its designa« capacity of 160 ton« par day for 

MO day par year tha drying coat is radane* to ». 5.8 per ton <*>.77>. 

in  '   " !•—I»nn 
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30. Othor experieneea with the «une type of »ulti pasa dryers in 

south Ädia.how drying cost for field paddy to be approximately Ra. 12 

per ton ($1.60)..*    and for drying parboiled paddy, Re. 16 p<nr ton (¡JÌ2.13). 

Very little information is available on the total cost of tun drying. 

Such costs include iabor, drying yard construction and maintenance, 

losses to birds and rodanti and the contamination of paddy with foreign 

material.     The difference in coat between sun drying and mechanical 

drying is greatly offset by the improved quality and quantity of head 

rice which mechanical drying has deucmatrated a« superior te aun drying. 

31» In order to obtain the benefits of aechanloal drying »Any 

ebani*! in the traditional harveating and drying proceaaea agist take 

place.     The farmer, nuat learn to harvest the paddy immediately after 

maturity at a high moisture level.     Paddy must then move iassedistely 

•ithwr to a commercial aechanloal dryer or to a farmer or village level 

raechonical dryer.     The ailler or trader subsequently nuat learn how to 

operate a mechanical dryer.     Expérience in south India has shown a 

tr«A»port - procurement system must be employed with a commeroial dryer - 

in order to operate it on an economical basis. 

J2, Drying proceeds atore«« »od follows parboiling.     Therefore 

eommerciel dryers should be attached to a paddy storage system.     Where 

parboiling ia carried out aechanloal dryera may le conneoted to toe 

33* zt •»••*• to be practical «ad ecoocwical for fanner to ue 

tamil CM to two ton batch dryera.     These dryers consist of sfcapls con- 

struction vita assali blower and heaters.     Those dryers can be built of 

too*! materials in the paddy growing arma of India. 
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M. Mltt fati coatimo« flou aryan of TMIIW tiata a#t 

•»te* MMlMtmd by amimi f tau la am».    Tte ^^ %#tl^ 

riattai art IM tyat »ita belilo, oaateiu« of 6. 10 or 15 teat,     laaj 

•rt «tai with eoRpUt« Mchtnloti fctaUii« wywtmm, tesserla* bta« far 

tat Btltl fMMfl  9pOT«tlOD,  «ad With tts**«« tlM. 

15. »lag ttet« aryen with ta »ir teaferttitrt 3f ito - \f^ft m 

•*• *M« te |»*M»  tht «©Util» of p*My «J ftfWft  9f #£ ,«, p^. 

»•»«* reetivet *t 900 adietare Mí árUá at îaj, raailret « g| 

! ! 

*• lui tata typt dryer li btù« ate* to toy partati*« 

•V OTttta M attb M 36* aolttaje foUevlag jaraolUa«.     t*a 

*W ffertotl** yaMr it MtMÉit «ifftreat, u tt»t tat 

Hmrnmlr reeiretlete* ta th. dryw fer ta» beer, gtrtaj 

riet ft» fatte, (bated 011/lto.M»,«,) Wf0ft u u 

•f flreelUi fatty tait atta* au 

tt rtdaee ta« i^ attela*« «a 1*. 

#.» ^ 
4J.Ì 
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4*. T» ttffclf flan to**/,   ifc  *!#"•*. mmi 'm fwm «tf IM*CW, 

li to *!«•« Mhi Wy,      nw  MNij'l.Mi »f yic 0*»4« *• to 

•wt to •# ito Hl#w«t tmllty        Cmwtêmwim toii, to»* to« • 

MM«  to  iMtpN Mi  «4«tftfti  %fl> MàRtoiM  «Mlâftf 9ÊÊÊ 

•t« if. Uto ft« «v totof 

ft« 

»ito to» ftow ««11 i. 

far ftoâprttaa.     Vto 

if «UU M    «^^to   H^IHHEy    VV^HV   4BNNI   HB0 

41. 

to tow« tito« toi 

•MU* MVtotoi • 

If»   Mgïftfitte. 

•t"   lll4M 

to 

fttoa 

to« «totly « 

it*« 

«I* Mtt 

i.   to 
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1.    te t««aiM graia taafparatar« through the bulk (to 

•It^iiiW loamUM« boatta*  ; 

J.    %a f ti «aflaaaaat odors or taxic ga««« aftar 

O.i 

4?. 

»It 

a.    ta ra*aat Melatili1« eontaat by v«ry anali 

Ita alrflmr fitti adotta* for «er Ut ion ar« in tha oratr of 

9f «Ir far nlmU par toa of graia. 

•aaraaar* aatactlon afalaaant «aually «mitt of 

»t ragalar iatarva i lnthi graia «H,     /ji 

laiiaata* tuo Haaa»ratara" rtUM fro» ti» 

•rata» frovlaa« tha aaaaa for a aaUy eaaok oo 

n «aa«.     Any caaagaa la ti» graia 

aaa afta» »a é»Wct«4 ani fualgatiait or «arlatloa 

aaiUiaaj «aatt aa* afa rat loa eaatt vary «oMlaaraaly with 

laaar aa* «aitarlal m»t$.     drxftovna for faaay «ag •toraga ara 

to. 1* - 100 (fal.05 to ft* O) aar toa te «oaatraet.     Ofar- 

lê aagli, aa« t« ta« arar« «la ti OB of 

4*. tUaa ta latta ara aa« oaatla* fa. 150 - MO (4*1.00 la $30.00) 

\, tàa tua 

la faflawi alta tèa 

•aata ara aaaall# lata, tana go~ 

. i 
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50. An exanple of a recent study for a particular storage 

Installation of fcOOO ton« in west Bengal, Lidia is: 

Silos 

I. Investment Cost* 
(pilo at R«. 220 per ton and 
godown at Rs. 170 per ton) 

XZ. Oparation on Coat (on« year) 
1. Staff salaries 
2. Labor wages 
3. Ileotricity 
^. Maintenance 
5. Depreciation 
6. interest on investöerit 
7«   Ounniea cost 

Efi. 8,80,000 Us. 6,80,000 

7,200 

2,UOO 
8,800 

17,600 
66,000 

7,200 
8,000 
1,200 

13,600 
20,lK» 
51,000 

totali   fcs. I,ö5,flöö 

Moraga ¿oat Per tori ter »onth 

•   IndianRupee», », 7*5 - $1*00 

Rs. 2.22 
($0.29) 

Rs. 2.59 
($0.35) 

51 The preecedlng storage cost calculations reflect the (l) high 

ooet of Maintenance of godotms constructed in India and (2) the additional 

«•it of gunny bags and the labor to stack and remove the gunny bags fro« 

*** *""!?•     **if oalottlatlon does not tike into consideration any 

•Dorate loases of the paddy.     It la expected the godoyn win incur 

losaes of a - % «ore than the silo storace, which vouW account for «eta 

* greater difference in storage costa. •••••-.»••.   v 

*• 9m ^•*P,,tfrfltl H!*?*1?* ot * **& prcoaealng plant depends 
m ^ thf: ^^.iW1** of the Plant (tons per day or per month) ; 

W ** ff*^ P**»*«« P«* «onth and (3) »»ber of crops harvested pa* 

*a «xanple of a storage requirement 1st 
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Storage Capaoity Design:   Rangunia Thana Central Co-operative 
Ao¿ociciúa, Chitt&gong, East Pakistan 

X.   Isq^icted Faddy Prociuemùav Pro^LiMii; 

1.    Boro Season:   Harvest and procurement season 
15 May thru 15 July, iKX» tons 

2.    Auf Seaion: Harvest and procurement season 
15 July thru 15 September, 
2oC0 tons 

• 3.    Aman Season :   15 November thru 15 February, 
6000 tons. 

lit   Design mill capacity 1000 tons per month. 

XXX t   Monthly Procurement, Milling and Storage requirementsr 

April 
May 

Jtely 
August 

October 

Paddy Paddy Paddy 
Procurement Milled Scored 

2fc» WOO 2800 
eoo 1000 2it00 

• 1000 1*100 
m. 1000 1(00 

1200 1000 600 
2000 1000 1600 
1300 1000 1900 
3000 1000 1900 
5ü0 uXX) IUOO 

- 1000 to» 

6uo 1000 • 

2*00 1000 1*00 

5Ì. Tte maximum monthly storage requirement is therefore 2600 tone 

and the storage design should be based on this capacity. 

%• The seleotion and final design of any storage struoture «ill 

depend on (1) labor to be used, (2) cost of building materials and «ht 

ooostraction, (3) cost of power for mechanical handling operation, 

(a) cost of gunnies and (5) coat of land» (6) cost of management or 
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5% Platal« »lio «port« (13):    "It is suggested that storage not 

be considered in isolation but along with other problems related to pott 

harvest period.     These problems are marketing, quality assessment, tran« 

port, and storage.     Mechanised bulk storage is relatively loss-free. 

Tor adoption of this, however, marketing is required to be mechanised and 

Methods of quality assessment modernised.     A bold step to counter 

resietanoe from traditional agencies is considered necessary to adopt 

tola modam typt of storage. 

56*. Again the storage structure requirements aras   a structure 

that will safely keep paddy free fron deterioration in quality tad 

quantity. 

,:•«-.. 

*** 

i»¿'-   -.far*.-. 

'-'i& Ä »* 

<v~.« 
ES> .:%•, 

'M j~-*^%,í 

i*£.' tafo* 
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IV 

Parboiling 

V. Parboiling paddy u * procès, of soaking and stemming the paddy 

before billing.     The Central Food Technology Research Institute, report.: 

"Parboiling of rice is a long established traditional practice in India. 

The instance of parboiling is that this process gelatinise, the starch 

and thus solidifies the fractures in the rice grain.     Breakage of the 

«min during »illing is minimized.     The yield of head rice is increased 

by 5 - 10* in the case of durable pr.id/ varieties and more en weak 

varieties.     The yield of total marketable rice is also increased by #, 

Parboiling alao results in the grain having a higher content of vita*!«. 

MA minerals than raw rice, thus the nutritional quality of rice is 

enhanced". (15) 

98« Mr. Oariboldi (18) describes parboiling of paddy ast   "Moisture 

•nd heat, «ake alterations to the grain which research has defined ast 

««ring tteeping, the water eolubl* substances in the outer layers spread 

toward, the starchy «ndospar», water aborption also eau* s the outer 

!*»•» to becca» unifbm and facilitiate, heat penetration toward the 

middle of the grain.     Due to the effect of heat, the starch in the «odc- 

•P«rn gelatinises and seals any crack, present in the endospera itself. 

Ai* geUtinifÄtion may be described as a change in the condition.of 

tha starch which beccoes pasty Instead of granular". 

59. Approximately Uojt of the Marketable paddy production in India 

i» parboiled.     TM. is a practice in particular areas, «Hare the ooo- 

prefer parboiled rie«.     The increased head and total ria« yield 

¿jjjg.. „ „jffl^ 
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with traditional culling methods of parboi i«d rice, this has become an 

accepted practice;    thus promoting an "eating habit" by certain group«• 

flmrboiling of paddy ie practiced in other Asian countries on a limited 

e cale, for instance, Ceylon, Pakistan, Nepal and Burma. 

60. A number of traditional methods of parboiling have been used 

for many yean (15» 16).     These methods generally consist of soaking 

the paddy for 2 - k days, then boiling the paddy for a short period of 

tlM.    Différant types and sixes of soaking tanks and stealing kettles 

bave been usad in these methods.      In some areas of Ada, the "chatti" 

Mthod is still used.     The Chatti is a clay pot, holding | aaund 

(hi pounds) of paddy.    The paddy and water are placed in the ohatti, 

tota a fire 1« built around the chatti with paddy husk or sawduat.    After 

the paddy it soaked and "cooked" in the abattis it is removed and steonwd 

ovar an open fire in a large metal pan.    Each of the traditional methods 

of parboiling, employ a large labor force *nd is time consuming, thus a 

larger unit cost o<: parboiling.      These methods also tend to foment the 

pnddy and produce a disagreeable oolor and odor. 

o*1. The Central rood and Technological Research Initituta, Kysore, 

developed a prooess which reduoed the soaking tine to a few hour« and 

steaming to a few Minutes (15).     This method is now being used by a 

msBbar of miliars in différant parts of India and is being rapidly 

adoptad by others. 

**• The equipment for the modern method consists of a simple 

parboiling tank (Fi* 2) holding 3-6 tons of paddy (depending on the 

desired oapacity).     fjw paddy Is placed in the tank and kept in hot 

water at 10 - 7$°C. for two to three hours.     The soaking water is kept 

^j^ti'**^ **>*•*•. 
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hot by recirculating the «»ter in . hot water tank - whew a it« heat 

axchang« i« «••* to heat the water.     After soaking the f***, «. water 

if ftilHl ft« the tank.     The paddy i. then .faja* by inject«! .tea. 

in the patty through . pariai of «tea« pipes in the MM tan«.     After 

.teaming for 20 to 30 alarte», the paddy ic diicharsad ffw the tank 

and ii ready for drying.     The paddy after loaking and .teaming contain. 

appro*i»at.ly 3* «oi.tara and «uat be driod to lk - 1% «oiiture level 

before «iUinf.     Thi. proc... produce, a uniform, high quality parboiled 

paddy,    Tariatia». in tha appaaxance of parboiUd paddy or dagree of 

parboiling 1. tekimd by varying tha ti» of leaking and .teeming (15). 

6ì# ito n^r «iagraa and layout of a typical »»8 to« par day par- 

boiling plant li anovn in fig 3. 

Ut Tha ooat la ladia of a U ton fa* *•* farboiUai Pl**t i. 

apwoxlaately la. 1,70,000 <|23,OO0).    »U ituluaa. ta* parboiling 

taidu, .appartint itructur*, conveying equip««* and a «eetaiiioai drywr. 

w# The operation ichedule ii bai.d on the aaaiM utiliiatiun of 

the eeuipaant through a 2U hour working day.     Tau redawe. tto far 

how ite» reauirenent. to a »irdmua.     Th. food Corporation of ZhtU 

haa ctlaated tha .tear requirement« for parboiUnn to be epproaiaately 

200 kg'i .tea» par ton of paddy. > 

66. Ttorafore for a W? ton per day parboilinc P***/ plaat require. 

9600 kg of «tee» par day.     for act operation, the parboiling ii ***** 

cmt in ia tour«,     tnii require, a boilar of «00 kg pa* toar capacity. 

|- A praticai installation includa, a hnk fired boiler,     toa* 

U proéaeeé la ti» ria. niil. t*d to« little ar ao vaine fo* 

da** •-   teHl* •%&&• 
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hi , H 1. M itmxpetvl* tml for u* ^iUr. 

«iUbU fit» icwal „^^ tyfirgi    ^ ^ 

1.00,000 (|1%,000). 

TI» íarjrlBf seht ini« for parbellM 

1-    «clrtulAtinc ti» jttliy la 
*•**•• •oiatur« of ite fM* fy<¿ jéf tTtO$     S Him, 

a.   t»uw tte fftédr in « 

»Ut« «fi 

It  i« ftllMMl  tO for 44 

»Uto«, of «» „M* ^ ^ u m     $ 

Wiiia, «m«. i« « 
fl*v typ».     ffci 

fNfeiU* »**  *» 

•**•»••• fmttlttl Mi 
•f 

*W*- *      r-TÏÊ   " 
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I» MMif   íy;-%i   •%' *.*1%   'Mi   ü  -MU   *#ine  <* *.*   i,.  *»*» VUUJM« 

»f    .**  &«••»*•   U"% «***   *#   -**  pfctd /   i'-.   ••  ".**»r   tiring 

S   Mil   IM   <J*!*a   MM**-««   «P*   Lf*st   1f»   '.f**1   ****   Mrf   hfK.        **** 

ta»* * ham mil   vi  j.^tarw,    H,    « »ni-wir«i aajr* ~ •*' »ilUag, 

**• «Mftutry «ai «•«Uní*«**  fe>» «illiig a»y 1** il*t*Ml tuto 

•# iteMi 

l^mm^hì-imml 

ti. 

tt. 

Al   MM   ff •• Bill   1«   flfRt   llmm   %•  HPN  »Il 

i    «Mit, •%•«*, i>»«ii, •%«.      H*ly «lawaw mm vit- 

tu» piiy,     *f%** «i#*»uaj tha pbiêy 1« fat %» * #•« 

• M» lui i« HWHWJ f-«i il« Mfc*tr fpalr. 

s »f eeHatatM am na* wrtat aiai in fati« aal «ait 

«M  t^HllWl   *t»Uà«f*  Il   «HM>   »f  %*•   HfliM^   r*4*VtlffU 

tw*t.      »»ll*#« ara i*i«ulv«l/ imi'  m'U, vài* 

i% tf UT - J86 1« pt **m.     9m m\ìmr aiaìi— 

«MI <****> *t*j af ««• fMif Mi **• a*H«M«j.      £ft »U 

^_^_    ^114-^   gajfea*   latti   È»«*    4ji    gaaaji    gg»    EMMA    BBaavaattal    fefaaaf&f-f-h    A-fc* VJSaw   «•»•»•P^P   Maaff    •**    •^•"*W    »•»    •*•»»    •W     ••» '*     ¡aaaaapaFaw     ^^arv^aaw     ^aff» 

W A»» awUaw afa i|iw*H te 

U 

•H -. »>- ^»^^ .     „^_^   ^^^ .Jfgfajfc 
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•it* tat hMl.      TkU em* mm w*r\m • M0 «aUttf 

?«*l**tl<w«  it m*4 tm   m*hh»  f*«i «r f**i, 

r*e* »lu «*aUljr iMWim»« * p**t? ti*»« Mi 

*t »4 tt   IM Ali/   fM   i««« 

ffti   %«í 

ta 

«it la« & at** i**», 

tat atlltr ty *M*, i«,,, u f 

1»* tataai ft«f te «Miaitstaj »IM »lUlaj m§ Wm 

mwUm tf im Safer r« «•* •ani**" ri«« uu.     miayn 

• «it »tu, tiatt |% tatwft»»t A p*» i 

*•** •«•»•»*•», • tti* t»iu*»r, Mí m Hm 

tfet flrtt ftttatj* *» <tlrl4» ta» »IUI** stsai |*t* 
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Ti. 

Tf. 

fIM» tte «M«ifie ««wlty of detested paddy ig difr«r«nt fraa 

- tte vibrating table, «wily separat« the tue cmpoœnts. 

fSxtdy fch*n muri- to the lehn«kin« unit. 

eima brown rio«  (<Wbuak»d paddy), li then fed to the 

ar tellsMrfl.      tf»r* tte brown riet aoves between per- 

•«reea« and abrasive cylinders.      Durine this process,  th« bren 

1*»*» ©f tte rise li removed.     TI» tte« the rie« kernel stays 

Mlieter ¿et«e*i»., tte " **ree 9f polish" or the percent af 

llaee ti« brea aove« MmwKh tht screen«, it is separated 

Ä» tea* 1« thsm collected for other by-prodeot 

0) 

IM. 

fallite« rtee tte* «evtl to a "«jreder" Am tte different 

tef*f«tloM am geatrally aad* in tame 

I    (i) atei rist vaie* am termi« 3/« in «iM w lareer, 

lava» teitiiia, l/i to 3/V ia «1st aad (3) smll trotea* - 1MS ta** 

•f fell terael. 

mUr*tnt tte india« uferet M tte ville* Ht« la 

te 

for 

ew* IM »f Xteie teate a eilet, ieMMteetle» 

i« 1%5 (!•}.     Tau «altea* «a« muri 1 te te tte 

11*6 ter« 1970. 

«ait«.    Basti «if 

!t ilU itsfiÉi, 

•iUiajj.    AU ef tte -f-fiT-|il «Mi la tela 

tte •aitej 

pile* ia* 

MM*. •»••^•i 
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«4. After the min, wre in operatic», the Food Bepartnent of the 

Govern»«* of XndU e.taDlished an evaluation fas.     Thi. tea» «tudiad 

the rie. outturn of the «odern rie «m. and the different type of 
traditional rice uiUM.    A êimmry ^ th€ly ^^ ^ ^ 

1. - for re* paddy, the modem mills gave an overall avara«« 

lacrease in total rice outturn of 2.5* over .heller type 

-ill. and 6.6* ov«r huiler aili..     The actual inereeee 

*»*•* fron 0.8 to 4.1* over .heller unit, and 1.8 to 

1Ä .6* over huiler unit.. 

2. - ftr parboiled paddy the «^.ponding increaee in total 

*»U *>r the modern mill, avera«ad 0.8* over the .heller 

^ •* l.^em tb. buttar »ill..     The aetual fig««. 

*•*•* ft-o» 0.0 to 1.8,1 over ahaUar. and 0.3 to Z.% w 

hallare. 

3. - ** raw paddy th. inoren, in bead yield, in the «oto. 

»ill. over .heller «ill. vari.* fro» 2.0 to 10.** wit* er 

•iwii. ,f é.l¿.    Co,**»**>    tarmili., the ioeraae. 
wi* fro» 6.9 to 2^,9»; ^ « aywmjt of „#^ 

*" J«f*»U*d paddy, th. üioneaee heed yield, ovar aballa 

•iU. mriad fro» 0.8 to 2,7* wl%b an avara«, of 1*. 

Iba iaar»«*. over bttl« varied fro» t.i to 8.9» with am 

•*•*••§ of a.j^. 

torn tb» «flam«« of tbaa. pi UH nee »tu., Ml** ft-, 
*•* w4ta   "fcMi• "^ •*•• <nBj»neee MB. AM^^^ •** ^•» I^*^MH sanai aai 

U Batta,    otber mùm   

k. . 

/! 

.<**    * 
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86. Several •conomic conparisons have been made to detemiae the 

differences in rio« outturn and the investment and operation costs. 

Table I shows a typical economic comparison. 

Table I 

Coat and Returns of Modern Rubber Roll Rice 

MiUl andPisk Shtller Rice Mill1 
^^^^^^^^^^^^^^^^^^^^^^^^^^MejBHBjeflBeMesefleVBesBMeMneMejiavib'*eBeMBMHMk 

Xnvestswnt cost 

operation coet 

s^MejT iRvestswnt 

Rs.       90,000 

»+6,000 

30,00,000 

30,1*6,000 

33*60,000 

Shell« Mil 

Rs.      65,000 

30,000 

30,00,000 

30,30,000 

32,64,000 

(lilsáS) 
I  Indian t Is.7.5 • 11.00 

, 2.3^.000 
(131,200) 

• Oparution coet for both »ills Includes t   power, labor, 
overhead, naintsnaooe, depreciation aad interest. 
The noderr» aiU cost also include Rs. l£,000 for 
rsplaeessent cost of rubber rollers. 

3   Ä000 too« of paddy at Rs. 500 per ton. 

k  »dorn roll« »ill f0$ rloe outturn at lis. 300 par 
ton.     Sballar »ill 6B| rloe outturn at Rs. too 

fjtfi taavarUoA is for the rios »iU ooly.      » 

•f 

II rtftect «fee differ—* in ejamlity e* rim 

•a* IÌ4HI tJM flsed priai a» a 

i   t 
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W. on« attempt to analyse the returns of different else rioe allie 

of 2, 5 *nd 10 BPH capacity (21) follows.     This includes in'-estaent 

ooet, operation cost and returns for three processing plants.     The 

plant« include storage, drying, handling, parboiling and milling facil- 

ities. 

SA 1SL JS. 
1. Operation ooet per ton* 

2. Capital ooet of plant 

3* Annual investment 

k. Annoti net aargin 

5.   Ratio raturas to annual 
lnvestawnt 

Bs. 20 

Is. 23 Lao 

Rs. 39Lac 

Rs. 6 Lao 

*. 1% 

Rs. 15 

Rs. U8 Lac 

Rs. 97 Lac 

Rs. 17 Lac 

17* 

Re.    13 

Re.   91 Lae 

Rs. 19B Lao 

is.   36 Lac 

i* 

» Faustan Rupees March 1969.     (Rs. k.B - fl.OO) 

(Lae - 100,000) 

*9* from this analysis it appears the larger site processing plant 

(VH) if »ore eeonoaioal and yields a greater return on the lnvMtawat 
and 0« the annual operation cost.     Tait fiCur* alone should not be the 

deciding factor on site of mill to recess* id.     one of the r.jst iffportaat 

ooneideratione is the aval lability of paddy, the procureaetit progrès and 

transportation facilities vi thin the procurement area.     Often It la ad- 

visable to locate a number of receiving eeaters or collection point« 

«Ítala the paddy production ara«.    At these points paddy may be mil s s bad 
Mi Ute» transported to the »ill sit«.     It nay be practical and «cea- 

ta locate some drying tasi storage facilities at thee« eolleetle« 
>    AU lacee factors esjoaOd be considerai carefully before a flaal 

»• It any be sons lade i baa* sjadera rabber roller type ri« 

Laccatile ta tan üssastat.     fjerr hace tea aMItcy 

faallty ria« «ai yield acre rice cattura far tibí asa 

traducami dish »teller rlee alU. 
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•1 

Walafd »acto»« 

91. Th. option of . ^,m p-M^rt,. ^„.^ IyiUn u % 

•».•—. «m«, .to»*, „till,» fweiutl.. M rl« «rtrtl^ ,„,„,. 

«•••ful proc««iinc progrt«. 

W- I» -»V countries of A.U,  th. f*od i-flci.ncy .It«.«* *. 

émtUm •* «im ri*. Procain«, M* ^^ rtat t, ^ mila¡áU ^ 

«* marni..     This tmiity ft* t««**. ttet of rie« i^fciK ia 

t~«tW.iU..     m ri* t. «^ ^^ nlXaàma   eìmmm   ^ 

*•*•«••, M ftt» of for.** -mwrui.     ft«, w* Mty #f rtft u 

rie«. 

W. Witt tut «Urn Hm liUi t«» rtoe »iUw t. *«, mfiili « 

f*«ftfttiag tfcU »l«fa fÄUly ri«.     M». mtmum .ho«14 * iiftttoi 

* «rtettUc m. ri«,, ..^.UUjr te mm Mfmrnm* *t um «ttmmm 

«Hm*m •mtUM..     *tt* tte ««„ f*. t^ttit^i p*. 

Ufa ^^Ä^^sy^^ 
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96. Motero équipant nay be imported or manufactured locally.     All 

the Boten équipant needed it available .roa several countries.    If 

•aottfactaring facilities are available in the country, the opportunity 

exist« to assist the manufacturer« in developing most of the equipment. 

», the firet ingredient, equipe«nt, can be made available. 

The second ingredient, trained operatore and technician*, Mitt 

iMouroee for training, or tending personnel for training 

W carefully con« i de red with any initial planning of the program. 

Tralaed aanagenent it required.     Ilther locally trained 

»1 or training program« should be used.     Any part of this coa- 

tta latesU| left to unskilled aanageaent or operators, could result 

ta fallare to obtain the results of a modern plant. 

W* It it reooaaented that planning of a modem rice prooo««ing 

»veejra* laalate detail plaming of the equipment to be used, «bar« it 

»*U mm fro», the training of technical personnel and the aanagaaent 
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