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1. Traditiomally paddy in Asia has deen sun aried, stored in
insdequate facilities, and milled with the most obsolete equipment. These
traditional methods and equipment incur substantial losses. With modern
technology and equipment, we are learning how to reduce the losses and pro-
vids more and better rice to the consumer.

2. Harvesting and jareshing: The traditionsal process involves sun
arying of the paddy in the field, harvesting by hand, and threshing by hand
and bullocks. Through this process, substantial quantity of paddy is lost
in the field and through the handling techniques. Several authors have
rcport‘d on studies of harvesting methods. These authors report that
early harvest of paddy, immedistely after maturity, produces a higher field
yield, from 14 to 22 above late harvest, and release the field 1 to 2 weeks
sarlier for other crops. Experience has shown that paddy can be harvested
and threshed at high moisture levels as easily as low moisture levels.
MM harvesting techniques also produce a cleaner paddy, which reduces
‘mtm processing cost.

3. | Ixyiag: Treditionally, paddy in most of Asia is sun dried, either
vhile the paddy is standing in the field or on drying yards after threshing.
The sun drying osuses the paddy grein to "sun check”, which canses breakage
during milling, resulting in lower head and total yields. Substantial
losses to rodents and dbirds also occur. To overcoms these losses, mechean-
ioal drying is being used. Ome study reported the hesd yield of IR-8 vhen
mechanically dried, increased by 17.28 and the total y1s14 increased by

0.7§ over swa dried paddy.




4. A large nmber of LU Arysrs are now being used in India.  These
dryers, complete \.ith scalpor cleamsrs, ¢ aveying systems, tampering and
storage Yios provide a quick, sconcmicel means of mechanical drying paddy.
Dryiag cost with these drying systems renge moowwoaummof
padly, dspending on the plant operstion.

9. gtorage: The treditional method of atorage, invclved storing the
padly in gunny bags, and the usse of labor to -ovcthcmnniu. This system
of storage has losses of 5 to 105, The new storsge structures are desigaed
%0 mintain grain quality amd qmnti.ty. during the storage period. 7o min-
tain quality, he paddy going into storage must be of the highest quality, -
olean, free of insscts, and dry. Tvo types of ixproved storage facilities
ere belng weed. One is improved godowns.  These godowns are mm
with the nooc sbove ground, moisture proof and rodent proof. The m

18 stored in gumy bags, and requires large labor for loading end unlosding.
é. mmwofm«-wntb-mofnxmuu
me¢hanical handling equipzent. In these s1los, the paddy is stored safely,
free from insects aod sasily asristed or umigated. Losses are negligidie.
mmtotammmeulytﬁt of godowns, $§81.00 to
90,00 por ton of storage. The silo operation cost is less than godown ‘
operation cost, thus makipng lilﬂ-lw';ﬂn least m;n. In oms stwedy
nm cost was 29 cents per ton per month for silos, and 35 cents p-non
or m00th for godowns.  Storege should not be considered in isclation but
along with othsr jroblems related to post harvest period. |

7. Iegbollng: Parboilsed rice 1s preferred by scme consumers in
Msia. Terboiling also increases it milling cutturn of most varietiss.

A waber of Mtiﬂlntho:. otwnum practiced. M mm
of soaking the paddy for 2 - b days, then boiling the paddy for s short
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mriod. Different types of soaking tanks and steaming bettles are being
wed. These processes tend to furment the paddy and Swroduce a disagreadle
eolor and odor. A new msthod of parboiling has been introduced in India.
8. The equipnent for this method consist of & pardoiling tank, holdisg
3 - 95 %ns of padly. The paddy is scaked in hot water for 3 hours, thea
steamed in She same tamk for 15 minutes. The paddy is then moved to &
mechanieal dryer, where it is aried to a safe moisture level for storege o
nilling. A diagrem of the tank, flov diagram, and plant layout is showm.
This method of parboiling with the equipment appeare to % ome of the mest
meetical and econcmical methods of parboiling.

9. MILMARE® Most of Asia's paddy 1s milled vith hullers. In oems
avens hand pounding is still prectised. The modern rice mill jrogrem, ia
India intyoduced nodern 1, £ and b ton per hour mofeen rice mills. Bech
muuuumuuot.mm,muum.u&
separator, frietion or alvesive polishers and rice graders. After stulying
these mills, vith the traditicmal mills, it vas found that wodern mills,
@ave o higher milling outturn with 1ess Wwolnns, and & cleamer rice. This
difference 1n milling outtwrn end the cecnomic adveatages of the meders
mills, has led %0 & repid expansion of modern riee nills ia Imdis.

. 10. The modera processing plant is & sml’ indwstry, involving ypwe~
owreneat progrems, transportation systems, drying, storege, and milling
fasilitiss, and marketing programs. 70 meet the axpected results of sush

en industey; wodsTn equipment, trained operetors and tecimicisns and skill-

£ sasagement is required. Plasming ¢ modera Jaddy processiag plant
should inclade eareful, detail planmisg of all these 1tems.




We regret that some of the pages in the microfiche
copy of this report may not he up to the proper

legidility standards, even tiough the best possible
copy was used for preparing the master fiche.
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1. mmmmuum-mmmmwmm
flold ddy. This ilavelves My different distivet stopn, and cosd Mo
it offeet en the fimal preduet. Anqmafmcqhhmlu

-mm.mguwwm«muu
n&ﬂ-ﬂ-mumuﬁumh
| Widy graia fren e stouw.

= Wyiag 1o %o Jresees of redasing Win neletwre centent of
e ity frem o relatively Migh netotwre level ot matup~
' 147 %0 & relatively Lov Movel for sternge and Puture
Prestesing .

- 0%00ge 1o WMo PrRstioe of “eeping” e padly fow Mase
Yoot i 111 1t 1s atlled.

~mmu.mumnuau'~'h
Pyeinl ant hmical weperites of W rice Mavesl te
Povide rortala bonefite,
-‘llhhbmnmﬁmﬂu
Mpw fren We gadty \esvel.

nmaumawmumm
e Be olll W copmey.




2. Soen Mbuwniery apurtassts, algttee sesenred asd
pressssiag eagaricass, w tnve fumd bev e Mlml goedant 19 offosted
Wy ase GifYarest Presseeing stsge. T tedimsie®, iaciufiag e
asthels aglayed, he eguigaent wed, end e ccunmies of Puratise
vil) %0 Glosunoed o Sotadl o ds Pugue.
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ITvegtiag o Dhreshing

Baeh varioty of paddy s its individwl pioperties commonly

'
mown a0 “varietal chmracteristics”. This means that varieties may
4iffor with reepect o harvestiag, threshing or ailling to other varisties
Won harvested, threshed, dried or milled. Most vacieties of paddy
m.mma-&«s»m-m«-umuwm‘-w
m-outh--u—)alm-ohun.hnxettﬁtozﬁ.
4. h&m“durmumnmmutouu
ond ttme of havvesting and Shreshing. nmmnua,mu
Mhmuuruuwxummuu-lﬁwn
1o Masvested. In other aseas uu"m"an-ﬂ'mr—@ |
Wmnnu-mu.umnummx&fmw.
PULL other aress Mrvest and Wiresh pedly ot Telstively high moisture
S. mummmmummumn
mad, Tho Juify otalk 1s out frem the s%ubble 9nd noved %0 & threshing
fesr. To Jaddy 1o thea separeted fram the stalk by hand beating,
Gmptiag W bellests or & sombination of the two, In seme arems,
GLfNwent tpes of s4agls meckanienl Vireshere aoe bolng woed to remove
dhaniond T 1o CMher Jarte of We vorld whore Jaddy 1s harvested
ad hreshed YW cubines.

6. -+ DU Wn harverting end tveshisg setheds &5 well 0g the greia
RSlotyte 4Entent, of¥ost ths QuAlity and yield of JdYy. Several authers
NS SUPUsted sessMs of Marvesting upt dp7ies Stuties ot d1ffereqt

““0"0 ”o
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1. Bhole, Reo, Bal and Winberly (3)-repoit on studies involving
I2-8 in south India. "IR-8 vas studied diring Kurval sesson (October -
ovember harvest) and the optimum harvest molsture content Pig 1 was
found to be between 21 to 24§, The average field yield at optimm harvest
moisture 1level was 6740 )g/ta vhich was reduced to an aversge yisld of

555 ¥g/te when the crop vas harvested at 1% moisture level. The per-
ceant wm in field yield between these two harvest moisture lsvels
wes 21.64.° |

. During the sun drying Trocess, the over mature Paddy began to
shatter or fall from the stalk and is .mem'tnq-uaay water or soil.
Sous of the mature Paddy is consumed by birds aid rodents and soms is
106t 1n the outting and trensporting. These losses account for the
21,68 retuction in field yield Guring the f14ld drying, harvesting, and
threshing process.  The fleld losses for varisties other than -8 n
&.maﬁﬁm:ﬂﬂ?eng ; 15.26; end 00-25, 1M,

9. Prom th.se reports and meny otiahs, it may be sum'avised, that
Paddy harvested at the optimm moisture level, following maturity,
WMW.M&%M:: standing in

the mueomm This optimum harvest moisture level varies vith
mcmumhwmmmmmwmm

mummuumummmnmgumw =
centage. |

10.  Bperisncs se in tie Tanjore District, south Mdia, hes alsc show
gy oan be hasvested and threshed by hetd, it high moisture levels Sust
o welly aa'st low, This practice has nov been used for séverdl years,
oversoming the traditional prectice of "threshing sun aried paddy caly”.




R | Total Yield (mechanically
00 B~ . / v % dried)
s S "
Total Yield RNy
(sun dried)
Yiela Yield

[ B

Field yield; kg/ma (14 v.b.)
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30, 1. EFFSCY OF IDISTUME CONNNT AT BAWNY. .
YIRID AND MNIIZING YERID O IR-8 . PANIY’

1

d

g

. 3
Mliing Yierd {§), (t>ta' & bead)

»




.;5 -
11,  saversl authors :(5, 6,) have reported mechanical threshing of
Paddy produces a cleaner peddy. The common practios of tlu-nhu" ona
threshing yard or road site does not lend itself to easy paddy cleaning.
W paddy threshed under these copditions tends to have excess
quantity of dirt, stones and straw along vith the peddy. |
12. °  geveral studies, including IRRI (5), report the growing labor
shortage during paddy harvest ssasqn. With this criticsl labor prodles,
more exphasis is being mads on the use of mechanical threshers. Dus to
ﬁ!ﬂ l‘n sise of paddy fields in tlu Sub Continent, and the 4iffioulty
of utilising large self-contained harvesters-threshers, nore sghasis 1s
Deing devoted to developing sall portable, threshers. Doth Burrington (6)
and IRAT (5) bave developed iagroved paddy threshers. These thul;nl.
Geveloped for Asian conditions provide an econcmical means to thresh ant
m & clsaner paddy.
13. . Clean paddy produced from improved harvesting-threshing apu.mn
also M drying, storege and bandling costs. This in tum, reduces
the ohnu Processing acst and mvuu  greater inoome for the m

4. ' Thus the first step in paddy moouinc, harvesting and thresh~
ing 24s & considerabls effect on the quality and quantity of the fimsl
Mﬁ. rioe,

15, ©  Paddy should be harvested and threshed st a relatively high
moisture level, 1.6. imedistely after maturity; and all practical meens
should be employed to thresh the paddy by hand or by machine - %o Produce

the clemess possidle prodyet.




16, Throughout Asia paddy is harvested at 16 to 268 moisture level.
It must then be dried to & lavel of 12 t> 1L for safe storege and

futare prooessing. Paddy stored "wet” decomposes and/or is attacked by
nicro-organisms and turas yellow from heat daswage. Sane varieties, with
& short or no dormancy period will germinate if stored vet (7) (8). AL |
these factors ceuse deterioration in the quality of paddy, thus reducing
its value as an edible product.

17. To protect the quality of paddy after harvesting, it must Le
dried properly before storing. Traditionally, peddy is sun dried in nost
of Alh m- i- dom in the field while the paddy is cunun‘ bofon
mnmt, wwmmx‘m hnrvcstod poddy on tho dryinc ,
yard” and stirring it until it is dry. The sun drying prectiocs, usually
results in a combination of drying and \nttling due to rain and changes

in relative humidity between wvnnd night and causes sun checks on the
rice kernel. During milling these sun checks fracture,. causing many
small pieces.of the rice kernel to be lost with the bran and husk. The
result is lower head rice ylelds and lower ‘total returns during milling,

18, Paulkner reports (L) thet a dmu test in Dokri, West Pakistan,
shovs the. fbuowtnca o
Test Tot Drying Method  Rios Becovery-§

PR

RS TON o -Opon sun.* ' 1.3 .- W7 .,

2. Thatched huts with . bLb 3.6
open sides e ~

30 . In Y closed m ’207 n03
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19. This Mata illustrates the treme~dous differences obtained
botwesn methods of drying and the advantages of "controlled drying” over
smn &rying. Controlled Arying in thatched huts or under shede is
estiocsd on a very limited scale. To overcome the disadvantages of sum
&rying, mechanical drying of paddy 1s being used in some aress. Mechane
ieal &rying of paddy is done in bins or in continuous flow dryers, vhere
heated air is dlown through the paddy.

20. Studies have been conducted on seversl Indian varisties %o
determine the difference between sun drying and mechanical drying.

The Rice Process Enginwering Center st Xharagpur reports (3)1

Motstare Head Yisld (%) Total Yiela (%)
Content at :

ADR-RT

ADR-27

M B ahoﬂ 3809 ,906 ﬁos no‘

m-8 15.0 42.b - 7n.s -

00-29 a8 51.2 62,3 .6 7.0

M uls 50-7 B ' ) - 71-8 -

", "Totsl yield for mechanical aried -qiu ot n;a variety vas '7

ﬂ.ﬁﬁgmumuah%-ommmm mwn%mmm
nmnht\mcoutmr mwmum-n-amswlmm

-~

‘ aa.a;ummmmwhaummmu I”Uhm
mm-mmmamm.
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22. The second phase of this study was “o evaluate the effect of
drying methods on the milling quality. The results of IR-8 is shown in
rig 1. The total nilling outturn of IR-8 was 73.3% when mechanically
dried and 72.3% vhen sun dried. The head yield for mechanically dried

IR-8 vas 59.64 and the head yleld for sun dried TR-8 was 32.9%. This

shows a considerable improvement in the quality of rice whun the paddy

is mechanically dried insteesd of sun dried.

23. On other varieties, ADT-5, the mechanically dried saxpls gave
3.3 more total rice yield than the sun dried sample. On still another
variety, C0-25 the mechanical dried sample gave 11.1§ more head rice than
the sun &ried saple.

24. On IR-8, the total rice outturn of paddy !mrvested at the
optimum moisture lavel and mechanicelly dried was k90 ng/ha of mechan-
ically dried and 2320 kg/ha for sun dried samples.

25. 'Using the 1969 paddy and rice prices in Tenjore District, these
differences wean Rs. 800 ($107.00) per ha.* This eocnomic adventage
could bde divided between the grower and the nmiller. The grower,

- obtalning more paddy yleld per acre could gain Rs. 595 per ha and the
miller could gain, due to increased milling yields, M. 205 per ha.

26, The use of mechanical drying of paddy hus other advantages
besidas the increased ficld yield and milling outturn. Mechanical
drying provides facilities for harvest and arying during monsoon and
rainy sepsons. Aho«ﬁpnncréanmtutmwm-mm
earlifer, which is greatly beneficial to double and triple eropping aress.
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7. A large mmber of LSU type multi pass continuous flow dryexrs

are now being usec in south India. Thes: dryers, complete wvith oon-
veying systems, scalpor cleaners, tempering and storage bins provide a
quick and cconcaioal neans for mechanically drying peddy. Scalpor
cleaners are used mooedingy the mechanioal dryocrs. They remove most

of the foreign material rom the paddy, making the d&rying opeiation mowe -
efficient. Codnn s
28. Batch or bin drying on smaller scales are being studied for

the former (.04 village level operatisn. The Rice Process Ingineering
Center has constructed, snd are nov field testing, one ton batch dryers .
and onc ton recirculating batch dryers. These dryers can provide the
facilities for a farmer to benefit from early harvest. Other types of
arying processes are being studied (9, 10) $0- lsarn more economiocal

drying sethods. Paulkner reports (10) that Infra-red dryers recuoce the

drying time for paddy by 60 - 80f. As soon as this type dryer is
developed for field operetion it will Provide a now dimension to paddy |
érying 1in Asia.

29, Mo reports oo the cost of mechanical drying in south India (11) -
weing the multi pass contimuous flov dryer.  Installation of a number of
mechanical dryin; oenters in south India by the Food Corpo~ation of

India were oompleted in 1967, The operation of these mechanioal éryere
Bas provided & means of evalustion of the operstional problems and .
eccnomiecs of mechanical drying. Mmo reports thet when these centers ape -
operated ot 2/¥ thett designet capacity (90 tons per day and 100 werking .
days-pur year) 4he arying cost is R, 20,33 ($3.36)-per top.. Whes the

PRI

mmmumm.tmmwmmormoﬁumwh'
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30. Other experiences with the same type of multi pass dryers in
south India show drying cost .for field paddy to be approximately Rs. 12
per ton ($1.60); and for drying parboiled Paddy, Rs. 16 per ton (42.13).
Very little information is available on the total cost of sun drying.

Such costs include .abor, drying yard construction and maintenance,

losses to birds and rodents and the contanination of paddy with foreign

material. The difference in cost between sun drying and mechanical
drying is greatly -offset by the improved quality and quantity of head
rice which rechanical drying bhas dei.onstrated as superior tc sun dryirg.
31. . In order to sbtain the benefits of mechanical drying many
changes in the treditional harvesting and drying Processes must take
Place. The farmer, must learn to harvest the Paddy immediately after
maturity at a high moisture level. Paddy must then move immediately
either to a commercial mechanioal dryer or to a farmmer or village levsl
nechanical dryer. The miller or treder subacquently must learn how to
oparate & mechanicel dryer. Experience in south India has shown a
transport - procurement system must be euployed with a cosmeroial dryer -
in order to oporete it on an economical basis.

32. Drying prececds storege and follows Parboiling. Therefore
commercial dryers should be atteched to a Paddy storage systes, Where
pardoiling 1s cu-'riad out mechenioal dryers may e comnected to the
Plants,

M. Itm-tobomoumudocmicnmmum
inumtommntchm. These dryers consist of simple oon-
struction with small blover and heaters. Those dryers can be built of
1ocal materials in the paddy growing area of India.
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M. mupumtimnwarymafm-ouumm
being manufectured by seversl fims in India. The &ryers being fad-
ricated are 18U typs wich holding capacities of 6, 10 or 15 toms. Py
are wed vith coplete mechaniosl handling systems, temperiag Mas fup
the multi passes operation, and vith storege dins.

s, Using these aryers with an air temperature >f 0 - uu‘b.-
m»hummnutmofmymam-m of ¥4 pew pase.
Paddy recsived at 208 moisture and dried at 1M, requires o 6 redustien
ﬁlmbu three passes.

3. m--tmmumn-aeommtmumm
wmumuﬂntnmfaumumlm. The spesatiemn
for Jartoiled mddy 1s scmevhat different, in tiat the Jaddy 1is ose-
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tamn
. Taditionally ia neet of Acla paddy i marbeted sasa ofer

Mrvest. Tio gaiddy Lo bagped in gawmies ond meved te varisws stagage
faeilition, ranging 'rem sud Wvts S0 large emwmereial godoums (varohswses).
. Moot starags strestures fail %o mintain quality and quantity
of the pady ond inewr hoovy lasses. Lesees 37 J Vo 1O pereent of
odly 1a steruge vere repurted frmm o survey by the Aclen Predustivigy
Organtantic. (38). Maay reperte shawing esiailar lesees have ‘een
recerdsd by variom her soganieations.

». Br. 8. V. Piagale (1)) of the Pucd Corparetion of India Peperte)
‘Wide vartances 18 estimntes () - 30 pesesnt) of stevage lesess e
rendored peseidie by $1/ferent Laterprotations, partteularly of She dese
of quality. Pyeeior noWnds fue csetdensnt of quelMntise Lese &0 Aot
onian, muu“wmwcca-wwu
the intosustiomnl Jovel wier Joiat emspiese of Inderuntitenal Mandaed
Ovganitations end Shicvaniiensl Ascceiotien of Lotunl Chunistey and o8
the mtteml lovel {iroagh Dudien Dlantards Baottonte®,

40, Buring W traditional s0esugy Jreeves, 11000 sheemtien 1o
given %o “owping emiity”. Often the otesud Jadly 10 afusted Wit
M.-—-ﬂm @moh of Wi Sstoriasatss gnis Gmiity ond
ml.ll' Cthue Mesees Guriag stesags ase Guo te Pudeate, Mode,
-un--. T graia sslotuwre cuntent, Jurwest funigs mtortal and
ﬂlmu‘hltmm. N

e
*
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4, ™o safely store mady, it “irst, wae: e free of ilaseets, msuld
ovth, and be slcen aind ¥ry.  Twe cond: im of the graia ‘o be steved
anet Yo of the highest guality. Considering SAis, them e sterage
otrusture sust de dreigwed and equipped to maintain emlity and guntity
tuwring the stevage peried.
42. b-ottqt»muannhau,ﬂou--m
W types of lagroved sterage sethads. One is lngroved gedmmn wided
e senstrested vith the flesr well shewe ground lewel, nelotuse presd
Wil and reef, redent !, and Gssigned Tor Pmigation. e Yy
19 0881] otered ia the swny hage end Mae o large lober reguisement fuo
leading and wleading.
43 e soeend WyPn of stapage 15 e wse of siles with sochantenl
hanfling squignont. In Viese siles Vam Paddy ear be stesed safbly, fyee
mwumtumwmnmm. osses & %0 Padents,
ol @ Plifosuge ore negligidie.
. Bulh sile sturag can be eontfucted %o alneet any cagnelly
nguised, and foum Wrtow maderials. befaforved conarete and Pro-
mnmqlhmu-t&ﬁm'mtnm&“m.
T 06100 arv colly construsted with aagnoitios of o fov teme %o sovessd
hmived %ems.
9. VN Julk steruge, earinticn end tenpusnture Gotsction ol
S0 anst be grevided %o mfely ep W gada.
o mia djeste of asrtatien aser (M)
| W  lover grais \aperniaree (0 eml ¢ mase of um grade
SSlering ofter trytag @ Pvest ot M@ ‘mgeTatwes);

B e — -
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2. to sgualise grain temperature through the mulk (to
eli~imate loealised heating ;
3. % remove umplassant odors or tixie cases after
fmigation; ane

8. to redwse moisture content by very small smounts.
.. The alrflov rates adopted for aeriation are in the osder of
0.1 eubis meter of air per misute per tom of grein.
4. o teuperatuse detection equipment wsually eomeist of theywf-
oouPles ins.rted at regular interva s in the grein mess. /2 instrument
steddn e grela mace indicetes the "temperature” related from the
ShorascoPples. This syster Provides the means for s daily check cu the
grela \aperature throughowt the grein mass. Any changes in the grain
‘eguratwe can thus be Gstected and fumigation or asriation ean thea
e wed o0 aseded.
N, Beiliing ccete and cperation costs vary eomsideradly with
loentien, laber and uaterial ecsts. dodowns for guny dag storege are
cceting Mn. 150 - 200 (§21.00 %o 38 . 1) per ton to comstywet. Oper-
otien 000t 10 Migh, G to the drpreciation of the pmay bags, and
labew %o stask the gumices and rumsve the dage.
", 81100 in India are new cesting Bs. 1% -'ao (621.00 e $30.00)
nuim. qummnunum.
l“g”mﬂ“ﬂh&hwuﬁﬂ-m
handliag squignent, the sils cperation cests are wwally less, thas go-

Gwm wPuretion eseds.

e o e -
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50. An exaxple of & recent study for a particular storags
installation of LOOO tons in West Bengal, I.dia is:
" 81los

I. Investment Cost# Rs. 8,80,000
(8410 at Rs. 220 per ton and
godown at Rs. 170 per ton)

Opexation on Cost (one yn.r)
1, Staff salaries

Iabor wages

Eleotricity

Maintenance

1Ation
" t on investadert

ompin cost

Re. 2,59
~ (40.35)

51, The woooedin( ltorqc coct caleuhtiom roﬂ.cct t.hc (1) hidl
oost of ui.num of ¢odonm oomtructod in India and (2) tht uutunu
ocost ermbcp l.ndtbc hbor to :t;ck undremove the gunnybm m- N

(U R

the godovns, m oslcumton dou not take lnto conlidcntion amr |

storage louu of thl My It is omctcd thu godoyn uu 1ncnr

losses of 2 - ”m than the luo ntonu, whichvou;.duoount rorona
' 1
. ”m dimnnoc 1n ltoma oostc. |

N

L Tie d,li;n ltorm oqnctw of . P‘d@ mooutnc phnt m:
on (1) the milling sapacity of the ph.nt (eom per dny or pu- nonth).

(=) the addy Procured per uonth anc (3) mbcr of crop- hu'vutoc vu'.
JOAR, An viemple of & storege muimnt in B
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Storage Capacity Dasign: Rangunia Thana Central Co-operative
Associa.ivn, Chittagong, East Pakistan

I. mcﬁd Paddy Procwx emcan Progitues

1. Boro Sésson:‘ Harvest and procurement season
: 15 May thru 15 July, k00O tons
2. Aus Season: Harvest and procurement season

15 July thru 15 September,
20C0 tons

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

IX. Design mill capacity 1000 tons per month.

I, lbnthly Procu:rmnt, Milling and Btorage requirements:

Paddy . Paddy  Psdlly
Procurement H_illled §t222

2400 2800
2400
1400

August

Septeamber

Ostodver

November A
Deoember 200

53 The maximm monthly storage requiremont is therefore 2600 tons
and the storage dum lhoul.d be based on this capacity.

54, The uhotion and final design of any storage ltm'lmro wvill
depend on (1) labor to be used, (2) cost of building materials and the
. construction, (3) cost of power for mechanical handling operation,

(M) coss of gunnies and (3) cost of land, (6) cost of management or
supervision.
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55 Pingale also reports (13): "It is suggested that storage not

be considered in isolation but along with ~ther problems related to post
harvest period. These Problems are marketing, qmlity u-é:Mﬁ, trans-
port, and storage. Mechanized bulk storage is relatively loss-free.

For adoption of this, bhowever, mirketing is requived to be mechanised and
methods of quality asscessment modernized. A bold step to counter
resistance from traditional agencies is considered necessary to sdopt

this modern type of atoxm. |

55. Aptn tho storun ltructun requirementa are: a structure

that will safely k«p pa.ddy free from dsterioration 1n qmuty ud
quantisy.
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Parhoiling |
57. Pn’boilihg Paddy 1s 2 process of soaking and steuning the paddy
before milling. The Central Food Technology Research Institute, reports:
"Parboiling of ricé is a long established traditional practice in India.,
The importance of parboiling is that this process gelatinizes the starch
and thus solidifies the fractures in the rice grain. TFreakage of the
rein during milling is minimized. The yicld of head rice is incressed .
by 5 - 10§ in tho case of durable p.idy varieties and more ca weak
varieties. The yield of total marketable rice is also incressed by 14,
Parboiling also results in the grain baving & higher content of vitamins
and minerals than raw rice, thus the nutritional qQuality of rice is

“ anhanced”, (15)

58. Nr. Gariboldi (1€) describes parboiling of paddy as: "Moisture

‘during steeping, the water soluble substances in the outer layers spread
towards the starchy endosperm, water at-orption also ceus: s the outer
layers to become uniform and facilitiates heat pomtntiqn tovard the
middle of the grain. Due to tho effect of heat, the starch in the endo-
sperm gelatinizes and seals any cracks present in the endospern itself,
This gelatinisation may be desoribed as a change in the condition of

the starch vhich bncomes pasty instesd of granular”,

9. Avproximately LO% of the marketable paddy production in India
1s parboiled. Tis 15 o Practioce in particular areas, where the oon~

SumeTs prefer parboiled rice. mmmmcgmuamu ’
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with tradational r.lling methods of parboiind rice, this has hecome an
accepted practice; thus promoting an "ebti.na habit" by certain groups.
Pl ’lﬂ)oiliu of paddy is practiced in other Asian countries on a limited
| scale, for uutanca, Ceylon, Pskiatun, Nepal and Burma.

60. - A mnbar of traditional methods of parboiling have been uud
for muny years (15, 16). These methods generally consist of soaking
the paddy for 2 - & days, then bolling the paddy for s short perdod of
~time, Different types and sizes of sosking tanks and steaning kettlas
1NNI bave been used in these methods. In some &eu of Aﬁa, the "dlntti"
method is still used. The Chatti is a clay pot, holding % naund

(41 pounds) of paddy. The paddy and water are Placed in the chatti,
é then & fire 1s built around the chatti with paddy husk or ..m'.a. After
i the 7addy is soaked and "cooked” in the chattis it 1s removed and steamed

onr an open fire 1n a hrse neta.l pun Each of the trtditionsl nethods
b of pardoiling, mplo,v : large hbor fom ‘nd is time consuming, thus a

r : llu-r unit cost ov puboiung. mme netmods a‘so tond to forment thn
1 Paddy and produ« a diusr«sblc color and odor,

1 61.  The Central Yood and 'hchnologiul Research Invtitute, Mysore,
i mmnmumwnduudthooanngtmetosrnmlm‘

stemming to & few minutes (15). ‘This methoa 13 now being used by a
u.horotuihuindimnntmtsermdiamubcmnphny
mww&»rb | | ;

62. The equipment fortbonodjrnm consists of a simple

| mm(mz)mmms ssm-orm(«mn.mm
- @estred owpactty). Mew paddy 1s Pleced in the tank and kept in bot
ilifl . water at 0 - 75°C. for two to three howrs. The soaking water ia hept
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hot by recirculating the water in s hot water unk - where & steam heat
exchanger is used té heat the water. Afier sdaking the paddy, the water
{s arained from the tank. The paddy is then steamed by injected steem
in the paddy through s series of stean pipes in the samc tank. After
steaming for 20 to 30 minutes, ’the paddy i: discharged {rom the tank

and ic resdy for drying. The paddy after soaking and steaming contains
smoxmuly. 398 moisture and must be dricd to 1b - 19% moisture lavel
before milling. This process produces a uniform, bigh quality parboiled
paddy. Variations in the appearance of psrboncd paddy or degree of
parboiling is achieved by varying the time of soaking and steeming (15).
6. . mm,@mwhwutof.tMu}kSmmgmw-
voiling plant is shown in Pig 3. |

64. mmttnmotnkﬁmwrwmotml’mu
approxisstely Bs. 1,70,000 ($23,000). This includes the parvoiling
tanks , supporting siructure, conveying equipment and & mechaniocal dryer.
65. The opeoration schedule is based on the maximamm utilisation of
the equipment through a 24 hour working day. This redwmess the per

hour steam requirenents to & ninlmj. | Thl .l.'ood émﬂn of India
bms estinated the stcar requirements for parboilinr to be spprosimately
200 kg's steam per ton of paddy. 5

66. Therefore for & O ton per day parvoiling paddy plant requires
9600 kg of steam per day. For most operations the parvoiling is carried
out in 12 howrs. This requires a boiler of A00 kg per hour capecity.
6. A presticsl installation includes & Busk fired boiler. Nmsk
is protused in the rice mil}, and has little or no value for other
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Rice
- MAld

K.3. = Nolding Bin
P.3. = Parboiling Temk

hryer
?.3. = Tempering Bins
3.C. = Jelh. Conveyor
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i |
é Purposes, 1t is an inexpenciwe fuel for the orilep. Busk fised Vellese
% are availadle from soveral manufa. turers, ..d co:t agyren imate iy
. 1,00,000 ($14,000),
,; ™e drying schedule for Prboiled paddy comstate ofy
| ¥ 1. recireulating the padty ia dryer
¥ msnhtmoftbnuyrmﬂ‘h‘ﬂ 9 howse
2. helaing the paddy in o tewpert tank - whege
| § . i
it 1s allowed to temper for 68 owp
]! 3. repeasing the arying operatimg wated
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». milliag 2 riee, ‘s W 51 0p il | . % Procesfilg , 81 T W .V.Ag
the hasa and oSwbe - bPu. lager F ricze wnd prw.ucing A arecptadle white
lee. I» womy > .t8 " Asia mig is - *till Deing A me i the villages

by Imad pown . g Mg v A impie Dut o7 de meTRd f emoving he

ek and same of M br Lave men >f “ne padd . it ~Rer tiring
the proeves and tHe mail Prolene we lest 1P the maal and bran. Hand
pounding We o low o il ¢ Sottwrn, 't A mon-wnifyewm degre . o milling.
T0. Pre wperirery wnd teePniques for milling may be divided inte f”

o mmbow of stePe !

(Vioamtagle [Bobeshing 'L':'-“-' | permomttan A ST TR b g
”". Padly received at the Piee nill is fipst cloamed %o remsve all
foroign material; Ouwsi, stomw, peeia, ote. Paddy cloamers wee vidb-
seding shoves, Potating sieves and 3ir asplirating te separate forvign
ooiertal foen the Jddy. After clrraing the paidy 10 fod te o o~
busker, e e sl is remeved fram e Paddy greir.

1. thees type: o Achusiers are naw being wed in Indie and moet
of Asta. The t-editionr] “unller® is one of the aarliies” mecianical
anshiase for remevine durk, Msllers are relrncively sml' w'ta, With

o NPt someity «f 293¢ - 300 hg poe Dowr. The huller machine

esomplichne the dehushing of the padly sad the polishing. [n emall
viliage oille e nilling say %o Ssne 12 ens o Wwe pasess Srvagh e
wmilev. W Mrgee sills, Wres to five Mullers are spusnted 18 sovies
% coomPlich W Gstmeding and o pelishing s steps. The Mallew slsee
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the bwree vith the hmed. M, 305 23t provide & Mg emlity deen
and the hsh-brun ‘@ disntior s wsed for wt'le foed ow Meul.

7. ™e Muller rice ni'i womily Linssrprutis o paddy siove and
seplreter to separate .Ne Lrohens and hast from the hoad rice. Phis
-nhnuuh%wnw-mnotmmn&u wally fed tate
tﬁhll.ri’“. removed frem cask Muller and fed to Shs mert halleoe

%W hand, and separated by hand.
14. ﬁm-to’hwunusnuummﬁm

Guctien of (ke “wmler ren €1s) ohsl ar” plee nill. Mis mag do tesund
oﬂt-lu.uwumm.-&em.om*“..
n&mm.-mpuu-r.u.nu”. Tlde aill me

u-nnt.whcsmn-naummutmm“—.
N*Nﬂﬁ“l&n“&“n#iﬁ*. Ao e
m:wumunummm.uummu
the cone polisher.

7. Wday, e rodern dehuoter 45 & rebine poller sheller. Dudly

16 J0000d botwuee W 1urfuce of Wwo PN reliern, turaing ot &L7Teoumt
Poods oad W sk 15 rereoved frum the PR, ik the least ameumt of
Gnage %o the by gnia.

1. The bk separetion 14 WLl seomplioted vith aeplrotian
O A2 W Getusind bty and huok cmms fren e Gvemstey, ode

- yaidy. uumannsmmamm.
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78. Siace the specific density of debushed paddy is different from
mehed paddy - the vicreting tadle, easily separates the two components.
T™he dshmsded paddy then returi- to the Aehusking unit,

19. The clean rown rioe (dedusked paddy), is then fed to the
whiting sneddnes >r polishers. Rere the brown rice moves belween per-
ferated sereens and abresive cylinders. During this process, che bran
@ outor lager of the rice 1s reamoved. The time the rice kernel stays
i e pelisher determiner the "degree of palish" or the pereent of

Wen remeval. Sinee the bran moves through the screens, it {s separated
fren the polished rFice. The drer is then eollected for other vy-peroduct
.lee .

. The pelished rice then moves tc & "grader” vhere the different
o100 Seolnns are sepasutied. Separations are gensmlly made 4in three
elasses: (1) Mead rice which are hermels 3/k in sise or larger,

(2) 1arge bowdons, 1/2 to 3/h 1n sise and (3) mmall brokens - less then 1)
V2 otoe of foll hornel.

", Polirving the grading sperat sa the rilled riee is Sagged for
NeTags e oshigmeut t2 marwet.
(N The Gevernsent of India began & pilot, demcmstration modern

riee il pregren 1a 1765 (19). ™his anthor was henered to Ve the
mmnum,&-xﬂmmo.

. Tis pregren cotedlished seven mits. Bask wnit incerperated
Gslese sestnnienl Mandling, mechastenl drying, sile sterage, medern

betling wnt allllag. ALl of She oquipnent wed ia this gregren was
EEetwed ta Sadle emospt the nilling seehinery. s was imported

“Mkmdm The seven plist maits in-
oluingd L U, ? WE and ) UE riee aills.
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84. After the mills were in operation, the Food Department of the
Government of indin established an evalua*ion team. This tesm studied
the rice outturn of the modern rice mills and the different type of
traditional rice mills. 3 summary of their report is (20),

l. - For rav paddy, the modern gniils gave an overall averege
increase in total rice outturn of 2,5 over sheller type
wills and 6.64 over huller mills, The actual increase
varied from 0.8 to 4.Uf over sheller units and 1.8 to

. 12.64 over huller units, | N

. 2. = For parboiled paddy the corresponding increase in total
yield for the modern nills averaged 0.54 over the l&u.r
mills and 1.64 over the huller aills. The sctusl figures
varied from 0.0 to 1.8% over shellers.ana 0.3 to 2,% over
hallers . |

3¢ = Jor rew paddy the increases ummwxnmm, .
wills over sheller mills varied from 2.0 to 1006 with an
sverage .f 6.1. Corpared to . A1ler mills, the dacrease
varied from 6.9 to 24, % with an average of 15.14.

!humoml-uuMudhwz.ltob.”uth-
. verage of k.1, |
. ‘mumormumuuum.mnqpm
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8. Several economic comparisons have becn made to determine the
differences in rice outturn snd the investment and operstion costs,
Tadble I shons a typical economic comparison.
Table I
Cost and Returns of Modern Rubber Roll Rice
M43l and Disk Sheller Rice Mill'

Tavestment cost RBs. 90,000 Rs. 65,000
| unn. Jeration cost 46,000 30,000
Paty savestment’ 30,00,000 30,00,000
Total aonal investment ~ 30,46,000 30,30,000
Rice sales’ 360,00 2,6h,00
Ammwal returns 3,14,000 | 2,3,000
1,566) (431,200)

1 Indian Dupees: Rs.7.5 » 01.00
2 Opsretion cost for both mills mm«: power; lador,
' overbead, maintenance, depreciation and interest.

The nodern nmili cost also include Rs. 16,000 for
replacement cost of rubder rillers.

3 mmotm.tb.mmtm.
& Modern roller mill 0% rice outturn at Re. 500 per

ton. Sheller mill 68§ ricc outturn at Rs. 800
- par tom.

o, mmummu«-muu ™ fose Mot Ie-

'w«mw
wuttnmua«mummormmm
ﬁ*‘hﬂﬂnﬂﬂﬂmunmmmw

%

¥ ; ' 4




-3 .

8s. One attempt to analyse the returns of different size rice mills
of 2, 5 and 10 TPH oapacity (21) follows. This includes im-estment
oost, operetion cost and returne for three processing plants. ‘l'hty

[ 4

Plants include storege, drying, handling, parboiling and milling faocil-

ities.,
1. Operation cost per ton# Rs. 20 Rs. 15 Res. 13
2. Oapital cost of plant Rs. 23lac Rs, W8 Iac Rs. 9] lac
3. Amnual investment . Re. 391ac Rs. 97 Lac Rs. 19R Iao
b, Annual net margin ~Rs. 6lac  Rs, 17lac Rs. 36 lae
5. Matio returns to annual Rs. 1% 179 15¢
investasnt ' '
® Pakistan Rupees March 1969. (Rs. 4.8 = $1.00)
(Lac = 100,000)
M, From this analysis it appears the larger sise muiuphnl

(TP%) 1s movre economical and yields & grester return on the investment
and oa the ammual operation cost. TLic figure alons should not de She
deciding factor o size of mill t6 recomm M. One of the r.st importaat
oonsiderations is the avallability of paddy, the procurement progrem and
traasportation facilities within the procurement ares. Oftes it is ad~
visedle to locats & mmber of receiving centers or ocollection points

vithin the paddy preduction ares. At these points Jaddy may de colleeted
end Jater transported to the mill site. It may be practical and eecn-

miesl %0 loeate same drying and stovage facilities at these ewlleestion
yoints. mmmmmumsuumnmum-m
selostion 15 made. o

9. IS may be concluded thet meders rubber ruller type riee mills

offor an ccsncmic ineentive %0 She imvester. They have She ablitity 90

m-mpuwnummu-un-«?mfnh-
: Tdly 159wt than the traditiemal &isk sheller rice afll.
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Related Puctors
91.. The operation of a “nlern Paidy-rice Processing system is o
oomplex industry. It involves: procurenent Programs, transportation
systems, drying, storage, nilling facilities and rice marketing programs .
92. Careful planning and implewentation of Policies related to
procuresment, storage, and marketing prograne are essential to a sue-
cessful processing progranm,
93, In many countries of Asia, the food deficiency situstion has
osused little attention to de given to grain "quality”. with the intpe-
Guetiocn of modern rine Processing, high quality riee is now availadle e
the comewmer. s quality far exceeds that of rice produeed in
traditiomal aills. The riee is BOFe Wniformly polished, clesser, lees
brolens, aad free of foreign material. This Mgh quality of riee is
nmmummmuvsmou—mpumm higher qmality
rice.

™. With the modern rice mills *'w riee niller 15 now cagadls of
yrodusing this high Quality riee. Mewe attentice should de direeted

o mriwting this rice, eepecially to priece di/ferences of the &1ffepent
Fedes of riee nov availadle. wiea the changs frem traditiomsl pre-
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-y,

96. Modern equipment may be imported or manufactured locally. All
the modern equipm nt nceded is available :rom geveral countries., If
moufacturing facilities are available in the country, the opportunity
exists to assist the manufacturers in developing most of the equipment.

Therefose, the first ingredient, equipment, can be made availabdle.

9. The second ingredient, trained operators and technicians, must
be plammed. Jesources for treining, or sending personnel for treining
should b aarefully considered with any initial planning of”t'hc Pprogram.
9. Trained management is required. Either Locally trained
porsennel or treining m should be used. Any part of this oom-
Pian isdwstry left to unskilled mnt or opcntor: » could ruult
ia fatlme %o obtain the results of a modern plant.

9.  Isis ncc.cndod that planning of a modern rice prooouinc
pregren iaslude detail Planning of the equipnent to be used, m 1t
vill eeme from, the training of technical persomel and the managepent
required.
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