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t l e ll a t "thrllhlng lUll- dry paady or l y" . n U! oftlt'lon pr ac tice of thr eshing on 
a yard or road t end. to have exce • • qUlntity of dir t , a tone" and straw with 
t h. paddy. On the other hand, IDechani ca l t hru h1 ng of pa ddy produces a clean
er padd· ' 

IL \.l1th t he criti c al l abor 
ph.d. 1, be tn, pl aced on the 
It.r ri naeo" ( l ) hav e developed 
pad:ty holding. in A, t,., 

prob l em in mo ny ar eal at harveat time, mo re em
u.e of mecha nical threahera . Both I M l (2) and 
improved paddy t hre.he re for u l e in the small 

9. Cl ean paddy pr oduced from improved harye.ting- threshing ope r a ti ons also 
r ad uCeI the dr y ing , . l ou ge and hand ling COlt. . Thia, in turil, reduces the 
uvera ll proce •• lna co. t . 

ll . Drying 

10 . To protec t t he qua l ity o f paddy , it mu.t be dr y belor e storing . Tradi
L1 on. ll y th r~J8hout A. i ., It l •• un-dried . Wl t h the change in cultur al prac
l i ca . and paddy harve. ting, ~ny tarmer . a nd r i ce trader s are mechanically 
dr"ina paddy . nih reduc .. the . un checking of the grain and the breakag~ of 
t he rt c. durin l . l lllng. Severa l author . have reported on 8tudi e s of drying 
l l. t. Faul kn. r (4) r eport. on a dry ing te. t at Dokri, We. t Pa kistan: 

Telt No . Drylng Hethod Rice ~ecoverl ~* 
Head Total 

I Open . un 2 1, j 45. 7 

2 Thatched hu t with 
open Ildes 41.4 62.6 

3 In c l osed room 52. 7 71.3 

11 . 'ni t . lilul truea t ho l u ge d LC h r ence 1.n mUling yield obtained between 
IIIllhod. a t dry i ns and tho advantage o C cun t r oll ed drying over . un-drying. 
Th~ Rt c. Proce.1 Engineer i ng Cent er (1) report . : 

V'rifltr Dry i na Method 
B,l £e Recover:t--.h 
~ Toul 

ADT- 27 Sun 66.2 70.0 

" Mech.nlca l 72 . B 73.4 

IRB Sun 1.2. 4 71. 9 

" Hech.n lc. 1 59.6 72. 6 

CO-25 Sun 1,0 . 7 71 . B 

" ~ch.nica 1 62. 3 75.0 

• Ri c fII COVtr)' . o ft en r efer r od to a D r i ce outturn, 1 8 the percent of 
r l ca r r om t h e p4lddy mUl ed . Jle. d riel! 11 guins which lir e 3/ I.'1n ahe or lnr
K r . Tocil l r tc" t nelll/l". brokon. And h ~ftd rice . 
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12. This illustrates the increase in head yield and total rice yield of 
mechanically dried peddy over sun dried paddy. This study also confirms the 
varietal differences in drying of paddy. 

13. From the same test, the IR8 paddy harvested at the optimum moisture 
level and mechanically dried gave a total rice recovery of 4940 kg/ha. The 
IRS paddy which was sun dried gave only 2320 kg/ha of rice recovery. This 
difference, using current paddy pr.ices in India, is worth Rs. 800 ($107)* 
per ha. This economic advantage of early paddy harvest and mechanical dry
ing could be a gain to both the grower and the rice miller. 

14. The use of mechanical drying of paddy has other advantages. It pro
vides the facilities for harvest and drying during monsoon and rainy seasons. 
The farmer can also harvest his paddy 10 to 16 days earlier, \Jhich would 
greatly assist the double-cropping programs. 

15. Mechanical drying of paddy in Asia is being conducted at both the 
farmer level and the commercial level. The small farmer or village opera
tions consist of bin or batch drying equipment. The larger commercial dry
ing is being done with the multi-pass continuous-flow type dryers. 

16. Small one- to two-ton batch dryers are being built at the farm level. 
These are constructed of inexpensive locally available materials. They are 
equipped with a small blower and burner. Som2 use electric power, others 
use gasoline engines. The most common fuel is kerosene and diesel oil (Fig. 
2). Where paddy husk is available to the farmer, it may he used as a source 
of fuel (5). Air flow rates of 10 to 35 cfm/cu ft of paddy have been used 
with the smaJ.l batch dryers. Generally air temperature is maintained at 
110 to ll50 F. With these air flow rates and air temperature, drying one ton 
of paddy ([k,\~' vary from 4 to 8 hours. Kerosene fuel cost to :reduce the paddy 
moisture from 24% to 144 is approximately 80 cents per ton of paddy. Other 
cost, including depreciation, interest, maintenance and labor to operate the 
dryer, may bring the total drying cO:Jt to $1.50 to $2.00 per ton of paddy. 

17. Small commercial dryers have been used, such as the round bin dryers 
(Fig. 3). This type of dryer is available in sizes of 5 tons to larger units 
of 50 and 100 tons capacity. The re-circulating batch dryer of 2 to 5 ton 
capacity has been used in some arellS (Fig. 4), but is generally more expen·· 
sive to the Asian farmer. 

18. Other types of dryers are being studied by different groups in an at
tempt to find a more economical dryer. !RRI (6) reports on rapid conduction 
drying with heated sand, and direct flame exposure which may prove to be 
practical. LouiBi~na Scate University (7) reports that the use of infra-red 
preheat dryers reduce the tota: drying time by 60 to 80'7.. When these new 
ideas are developed for field operation, they will provide new dimensions to 
paddy drying in Asia. 

* Indian Rupees: 7.5 Rs. = $1.00. 
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19. On the commercial scale, at the storage centers and rice mills larger 
continuous flow dryers have been successfully used. A large numer of LSU 
type dryers are now being used in south India. These dryers, complete with 
conveying equipment, tempering bins, and storage facilities, provide high
capacity drying of up to several hundred tons per day (Fig. 5). Using these 
dryers for field paddy, an average moisture reduction of 2% per pass is ob
tained with air temperatures of l60-l7oPF. 

20. The same LSU-type dryer is being used for drying parboiled paddy. Due 
to the high moisture of parboiled paddy (36%) and the small batches, the pad
dy is re-circulated in the dryer for 2 hours before tempering. After 8 to 12 
hours of tempering it is again re-circulated for 1.5 hours till dry. Higher 
air temperature of 19QPF have been used for parboiled paddy. 

21. Rao from the RPEC Dt Kharagpur, India reports tile drying cost for field 
paddy ranges from Rs. 5.67 - 10.35 ($0.75-1.38) per ton of paddy. Other ex
periences with the LSU dryers in south India show drying cost up to Rs. 12.00 
($1.60) per ton of paddy. For drying parboiled paddy, the cost is Rs. 16.00 
($2.13) per ton due to the large drying requirements of parboiled paddy. 

22. In order to obtain the benefits of mechanical drying of paddy, many 
changes in the traditional harvesting and drying process are required. First, 
the farmer must learn to harvest his paddy immediately after maturity at a 
high moisture level. Paddy must then move immediately to the drying equip
ment. The rice miller or trader or farmer must learn how to operate the dry
ing equipment. Experience in south India has also shown that a transport and 
procurement system must be coordinated with a commercial dryer in order to 
operate ic on an economical basis. 

III. Storage 

23. In most of Asia the farmer markets his surplus paddy crop soon after 
harvest. The paddy is bagged in gunny sacks and moved to variouswstorage 
facilities, ranging from mud huts to large commercial warehouse~. During 
this storage process, EttIe attention is given to "keeping quality". Often 
the stored paddy is infested with insects, mold growth, or rodents. Moisture, 
birds and pilferage cause other losses. Losses of 5 to 10% of paddy in stor
age were reported by the Asian Productivity Organization (8). 

24. To safely store paddy, it first rr.ust be free of insects ~ mold growth" 
and be clean al'ld dry. Tile storage structur£:'s must be designed and built to 
maintain quality and quant ity during the storage period. 

25. Throughout Asia, new improved storage structurea are being built. These 
consist of improved godowns and silos (Fig. 6 & 7). 'fhe godowns are u.Qually 
built with the floor well above ground level, moisture proof, rodent proC'f, 

*Commonly referred to as "godowns" in many parts of Asia. 

http:0.75-1.38
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and equipped for fumigation. The paddy is still stored in the gunny sacks, 
stacked in the godown, and has a large labor requirement for stacking and re
moving the gunnies. 

26. Silos are being used for bulk storage. They are equipped with mechanic
al conveying equipment. In these sl1os, the paddy can be safely stored, and 
easily aerated or fumigated. Losses due to insects, rodents, birds, or pil
ferage are negligible. Silos can be constructed to almost any required capa
city. Reinforced concrete and pre-fabricated steel silos are generally the 
least expensive building w~terial. 

27. With bulk storage, aeration and temperature meas"rement equipment must 
be provided. Aeration (9) reduces grain temperaturp.s following drying, as~ 
sists in equalizing grain temperature, and i& used to remove Ilupleasant odors 
or toxic gasp~ aEter fumigation. The air flow Lates for aeration are in the 
ordLr of 0.1 cubic meter of air per minute per ton of grain. The temperatvre 
detection equipment consists of thermoLouples suspended at regular intervals 
in the grain mass. An instrur.lent outside the silo indicates the "grain tem
perature". This system provides daily checks on the condition of the grain. 
Changes can be detected and fumigation used as needed. 

28. Building cost and operation C08t of scorage system v&ry considerably, 
dep..rding on a number of items. The local I:onstruction cost, the imported 
or local fabricated steel bins are primary factors. Labor wages, staff sala
ries, power cost, interest rates and gunny sa~ks cost affect storage opera
tion cost. 

29. Construction of warehouses cost $20 to $30 per ton of storage cap(1,city. 
Operation cost is high due to the cost of gunny sacks and labor to move the 
gunnies. Construction of silos in India cost Rs. 150 ($20) per ton of stor
age capacity for flat bottom and Rs. 225 ($30) per ton for hopper bottom 
silos. This includes the cost of handling equipment with the storage installa
tion. Since gunny bags are not used and labor is replaced with mechanical 
handling equipment the silo operation cost is usually less than warehouse 
operation cost. 

30. An example of a recent study for a storage installation in West Bengal, 
India for 4000 tons is: 

au investment cost for silos at 
Rs. 220 per ton Rs. 880,000 

b. Investment cost for warehouse at 
Rs. 170 per ton Re. 680,000 

(over) 
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Operation Cost ---

1. Staff salaries 
2. Labu\" wages 
3. Electricity 
4. Maintenance 
5. Depreciation 
6. Interest 
7 • Gunny bags 

8. Storage cost per 
ton per month 

Silos 

Rs. 7,200 

2,400 
8,800 

17,600 
66,000 

Rs. 102,000 

Rs. 2.12 
($0.29)* 

*7.5 Rs. :::: $1. 

Godowns 

Rs. 7,200 
.e·i~ ~ 
1,200 

13,600 
20,400 
51,000 
22,890 

Rs. 124,290 

Rs. 2.59 
($0.35) 

31. This study reflects the high cost of tlldinlenance on \-larehouse normally 
constructed in Asia and the additional cost of gunny bags and the labor to 
move them. This does not take into consideration any storage losses of pad
dy. It is expected that the warehouse installation will incur losses of 2-5~ 
above any losses in the silos. This would accc.unt for even a greater advan
tage of silo storage over gunny bag atorage. 

32. The selection aud final design of any storage structure will depend on: 

1. labor to be used 
2. cost of local building materials, and 

cost of construction 
3. cost of power for op~ration 
4. cost of gunny bags 
5. cost of land 
6. cost of management. 

33. Dr. Pingale (10) also reports: "It is suggested that storage not be 
considered in isolation but along with other problems related to post-harvest 
of paddy. These are mainly marketing, quality assessment, transport, and 
then storage." 

IV. Parboiling 

34. Approximately 40~ of the marketabla paddy production in India is par
boiler!. Paddy is also parboiled in some other Asian countries on a limited 
scale, mainly Ceylon, Pakistan, Thailand, Burma, and Bangladesh. The con
sumption of parboiled rice is an "eating habit" by those people. Parboiling 
was first encouraged since the process y1~lds an increase in head rice and 
total rice recovery. It is a process of scoking and steaming the paddy before 



- 7 -

milling. The Central Food Technology Research Institute reports (11), 
"parboiling gelatini?es the starch and thus solidifies the fractures in the 
rice.grain. Breakage of the grain during milling is minimized. The head 
rice yield is increased by 5-10% and total rice yield by 1 %". 

35. The traditional methods of parboiling consist of soaking the paddy for 
2 to 4 days, then boilinS it for short periods of time. Different types and 
sizes of soaking tanks and steaming kettles have been used. India and Ceylon 
use some concrete tanks for soaking and steel kettles for boiling or steaming. 
Pakistan uses a clay pot, called "chatti", holding ~ maund (41 pounds) of pad
dy. After the chatti is filled with paddy and ~<later, husk is burned around 
the chatti to increase the water temperature, thus decreasing the soaking 
time. Each of these methods employ a large labor force for the handling of 
paddy during parboiling and then for sun drying after it is parboiled. Where 
cold yater soaking is practiced, the paddy begins to ferment and produces a 
disagreeable odor and color in the rice. 

36. The CFTRI in M-Jsore, India, developed a process which employs 2 to 3 
hour soaking in hot water (60-700 C) and then passing live steam through the 
paddy for 10 to 20 minutes. This method is now being used by a number of 
rice millers in India. The equipment for this modern method consist of a 
parboiling tank (Fig. 8) with hot water supply and steam connections. The 
soaking water is re-circulated with a water pump and is kept hot by a hot 
water tank, where a steam heat exchanger is used to heat the water. After 
soaking and steaming, the water is drained and the paddy is removed for dry
ing. The paddy contains 35% moisture and must be dried to 14% before milling. 
The tanks may be built in various sizes and number depending on the desired 
parboiling capacity (Fig. ~). This process produces a uniform high quality 
parboiled paddy. Variai:1ons in the degree of patboiling or Lhe appearance of 
the paddy il\ achieved by varyi.ng the time of soaking and steaming (11). 

37. Most of the modern parboiling plants ~re using mechanical drying sys
tems. This has reduced drying cost and permii:ted continuous operetion, not 
d~pendent on sun or other weather conditions. The mechanical dry~r being 
used 1~ India io an LSU continuous-flow type. The parboiled paddy is con
tinuously re-circulated through the dryer for approximately 2 houro during 
which time the moisture is reduced to 20%. After tempering the paddy, it is 
again re-circulated in the dryer for approximately 1.5 houro, and the mois
ture is reduced to 14% for milling. 

38. Husk-fired boilers are used with most parboiling systems. Husk is 
available from the rice mill at very little or no cost and is a good aOU.l.'ce 
of fuel. The boilers in turn supplies all the steam and hot water for the 
parboiling process. Steam heat exchangers are sometimes used as a source of 
heat for the paddy dry~r. This reduces the fuel cost of operating a dryer 
for parLoiled paddy but requires a higher investment to insure a more ~ffi
cient boiler and steam hea t p~~,-ilanger. The steam requirements for parboiling 
is approximately 200 k~logram8 steam per ton of paddy. Therefore a 48-ton 
per day parboiling plant (to match a 2 TPH rice mill) requires 9600 kg of 
steam per day. If the parboiling is to be completed in 12 hours of operation, 
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the boiler requirement is 800 kg per hour. If husk is to be used for drying 
also, tha boiler requirement increases considerably, depending upon the effi
ciency of the steam heat exchanger and the boiler. 

39. nlis modern method of p&rhQiling, using epen to~ tanks, where the pad
dy is soaked in hot wa t..er for 3 hours and steamed for 30 minutes in the same 
tank, appears to be one of tile most practical and economical methods of par
boiling. It is capable of producing a uniform parboiled product with the 
mint.mum of investment and operation cost. 

V. Milling 

40. Milling of paddy consist of remov':: ·\8 the husk and outer bran layer to 
prnduce an acceptable polished rice. Several stages of operation are in
volved to accomplish this. Th('y are mainly: clalHling, dehusking, husk as
piration, paddy separation, whitening or polishing, and grading. In some 
parts of Asia, paddy is stlll milled by hand po'mding. The farmer uses a 
hand sieve to clean the grain, and then milla the rice by hald pounding. 
This is a simple method, but much of the paddy is broken during the proccss 
and thl' small brokens are lost with til(' husk and bran. Hilne! pounding has a 
low milling recovery* with a non-uniform drgre~ of milling. 

41. The oldest mechanical rice mill is the huller. It in sometim('s called 
Engelbergh or Kiskisan. It is a rellltively small unit, with throughput capa
city of 250 to 400 kg per hour depending OIl itll size. It r('quirt's a large 
power (15 hp) for operation. In small village mill!!, the riC(' milling may 
be done 1n one or two pflSSCS through the huller. In larger millo, three to 
five hullers are operated in aeries. TIl(' huller rl'mOV('fl ttll' hunk and bran 
in the same operation and mix<'s them together. This dO(,~1 not provide it good 
quality bran and the many SlTlt111 brokens are lost with the bran HIllJ hUHk. 
Depending on paddy varieties and the condition of thl' paddy, the milling r~·· 

covery may average 60-63% total rice wi th a very large Iwrc('nt agt' of bro\wns. 

42. The next improv('d rice mill wlln thl' dink Ilheller mill or cOIH'-lypp 
mill. This is a unit mill which includen a pflddy clc·aner, nil IInder-rUIl disk 
sheller, paddy llt'parator, and cone-typ£, poliniH'rH followl'c1 by II ricf' Rrader. 
With this r ice mill, the hunk removed a nd bran [·(·movl'd are cOl\duc l ('<\ in dif
ferent Ji}llchines (Fig. 10). Thin typP ric£' mill givPIl a bl'tt.l'r rin' rl'covcry 
than the huller ric:.' mill. 1h(' total rice T('cuvl'ry ill wlIlally ()()-Llli" (JlItturn 
9.nd with fewer brokens, again dcpl'lHling on till' paddy vllri(·ty illld tilt' condi
tion of the grain. 

43. Today the modern rir.(' milili have i>(,pn improved so their rice r('covery 
1s still higher Ilnd the unitB op'~rllte more efficiently. The modern rice 
mill has replaced the disk flheller with rubbf!r roll shellers, improved the 
operation of till' Cll~llJ1er, (lnd IJCparoltors, (lnd offers several types of polish-

*Milling recovery or milling yield is the percent of milled rice from 
the paddy milled. 
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ina end grading equi~ment (Fig. 11). The milling recovery i. generally 701 
total rice with fewer br6kena. 

44. In the modern dce mill, paddy is passed between the surtace of two rub-
ber rollers. turning in opposite d1n~ct1on8 and at d1 fferent speeds. nll~ 
hu.k i!! removed from the paddy with tilt· it'lAst amount l)f (Jjjmllgt~ to the paddy 
grain, IIIINk i8 then IH'p(Hatt~d hy air aspiration, It'laving rllt! d,··I".uK,·d pa~oiy 

which is crlll('d h:own rinL Sll1cc' not ,,11 tilt' paddy 1s ddHJdl<,('.j P)I rile- fir.t 
pa.s, the unllusK(·d paddy 1t1 acpl.lrlltl'd IH,d rf'turm'(J tor husk1n~:. Tllt'specific 
density of delluUKt'd pad-Jy is tli ffcl'l'lIt froUl 11I1I;kl'd paddy dnd 1(/ ,,',uy to sepa
rate on a gravitj type dcparator. 

45, The brown t'iC(~ (dl'hu!!kl'd pllddy) ill tlll'lI h'd III thl' whitl'nillfot trltolcldueos 

and polishers, Ilcr(' tllC' bran layt'r is rt'rnovet! froill tltt' grain, Pf'OdiICillg 11 

whttc J 1<:l'. Two tyrcs of wh1tt'IWrlJ or polish .. r!» arc' l'ommon1y lIt.1 .. d. OIH~!b 

t':,,, veftil'al COOt' p011111\('r ,we! UIl' ()(ht'r 1s horLwntal abr,a>J!Vt' or llirtton 
POU,lIllt'f, Uotll tYllt'" II11V{' wllrk,·t! fialluillctory on OIO/it ijll A:IiIHl "add',' v.Hie
ties. Tilt, "de~~t't' of 'Iolilih" or percl'nt hrllll rt'movc'd 15 t'dlilly (ontrolll'!d to 
meet mat~e( d"ll'IIIndo. 111{' bral\ 111 {'IHllly !lCpardll'd ,u it 111 rt'llIov('d, And i. 
colle!cted to be IHJt'd for other pUrpOltt'H, 

46. nit'! l'0l1Hhed rio' iN th('Jl gl'lldt'd. Til,· ddtt'rc'lIl .1zt' hrokc'lllt are u'p#-
rated. "lIl'IHi r1c(,11 18 riel" which 1 .. 3/ t• 111 .ht' Ill" laqtt"r, Otll('r PH:'parAtlon. 
are made 8S lllq,t' and small brOKt'llll. 01tt .. rt'nt rict' markets In AsiA demat:~ 

different quality wll!,,'" 1t1 blllH'I' on t!t'Hr('(' (If rnlilint-\, p~rct'nt I,ll broken., 
cleanl1nt'8lJ, alld pt'rcf'nt of fOft'ljl,1l matte'r III rlil.' r lu'. 

47 • 1 nIH' V c' I" a 1 A .. 1 all (0 tI n ttl e tI, 111 !I li " r Il r I l t· III til II "I ~ I" II II" r III Ill[ t () 1 ~ 
ton per hour capac 1 ty lI/lVt' 1It'(,1I lilt rOdl!':t'll. Tht· (;UVI'IIHlIl'lIt ,11 11\,114 b«tKAI\ .. 

pilot demolllHftHlon IIlIHh'rll riu' mill I'IOt:,flllll III l'/h'), nile ,'f0/otram ... tabll.h
ttd .even un1tn. f.ael! Ullit lnc1uJt'd mrchllllil'ltl halllJ\lfl~' .. ,lryllll-:. flilo ator'gt, 
modern pl.lrhoil1liH at,·! fn,"! .. rn lul111IiH. All ol tllt' t'il'dl'llWllt IlIit'.J In thlli ,'ro,,-
ram was 1I1.11111fllctllf'ed 111 In<ll/l .':"«('1'1'1 rht' ml II illK IMrhllwry. 'fill. \II .. lntport-
ed from Gt'rrnany IlIIII JllplIlI. TIll' Al'Ve'1I pilot r1n' ,"Ill. lIHlIjtlt:.1 I, ':, lind '. 
ton p .. r hour capAcity mllin. 

48. After l h.· r t <:t' rnlU fj w('r c· CUtlip I CIt f'll IlII<1 t 1\ flill 01'f'f11 t 1011. (hfi'Y w,re 
evaluated ~i::11 til. lrAdl!loll111 Ili.k aliC'ller A.Ul' Ia,!ller rl((' 111111, A 1I1J1lVfllilry 

of the find inK- Is (12): 

1. 'or rAW FAddv (1I1JI1-pllrhol I "I!) , (lIt Ihll(;"rll,nlll~ lit_V. 

an Av~rIlKC" ovrltall lIHIt' .... " ill tot"~ rl(t' INIlI,Cl,· 

0: 2.'/7.. Clvrf tllak IIllc,1lr .. typf!! rll'" llttll .. ,u"t ••• f,l 
ovor hullf!r "'If' lUlU., all;:" 4'(',J.l 1111("" .. " VAried 
troln O.ul. to ' •• I.'t IIveol ,II""" ~!,w',lrl'l, Alld 1.11 (0 12,(,\ 
over hu11f!PJ. 

2. For p:arbollf'cl ""lilly, t: ... ' lorr'" .IIIIHIIV. 1IIIIe •• e .n 

*ToUl rico rllcovary h lu(11 1"Ill-H' rit'., tlldulUIiK hcuttS rico And eU 
brokln., 

http:se8vc.tr
http:wllic.ti
http:rrniovc.ti
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t~t.l rice recovery for the modern rice mills ave
rl\~~d O.B'%. oVr!r the sheller mills and 1.6'%. over the 
huU~I~ mills. The actual figures varied from 0 to 
1.8:' mler shellers and 0.3 to 2.54 over hullers. 

3. For raw paddy the increase in head rice recovery in 
the modern mills over the disk sheller mills varied 
from 2.0 to 10.114 "'ith all average of 6.1l. Compared 
with the hll11(>r millll, the increase varied from 6.9 
to 24.1)4 with an average of 15.114. 

4. For pl1;-boi led paddy, the incre/1se in head rice reco
very over the disk Bhd!~'!" ~ills varied from 0.8 to 
2.77. with an average of 1.6'%.. The increase over hull
er mills vari('d froill 2.1 to 8.5'4 with an average of 
4.11 •. 

49. Siveral economic comparisolls IlllV(' teen made to determine the effect of 
diff.rflnc •• in rice outturn and tile illv('stment and operation costs. The fo1-
10w1ng table shou8 one Bllctl compnr i BOll, 

Co,-t and RHur".8 of Di fterent Type Ricl' Mills 
(Each iii'n I Is 1 ton per hour capad ty 

and milling 6000 ton, annually) 

Hadern Hill DiRk Shell~r 

InveltlHnt Co.t1 RI. 90,000 Rs. 65,000 
($ 12,(00) ($ 8,7(0) 

Annual Op~ra t Ion Coa~ R •. 66,400 Rs. 50,400 

Paddy Coat" 30,00,000 )0,00,000 

Total AIIIIU41 Inve.tment 30,66,1.00 ]0,50, '100 

Annual Sa 1 CIa· )3,60,000 32,64,000 

Annual a"turn.: I •. 2,93,600 Ra. 2,13 ,600 
U 39,1 /.7) ($ 28,480) 

'Indian rup .... ": Ih. 7.') t., $1.00. 

Huller 

Rs. 22,500 
($ 3,000) 

Rs. 49,200 

30,00,000 

)0,/19,200 

)1,20,000 

Rs. 70,800 
($ 9,440) 

IOp.rat llln (lint lndud".: POW"f, laDur, mttlntenanco, Jeprec1ation, and 
'~t.re.t, Ihliler rlre mill, k •. H.20/ton of paddy; d1.k .hollor rice 
_til, h. h.l.o/tlln of JI.<ldy; and tho modern rice mill, a •• 11.07/ton 
of ".d,Sy (tid. !"dud ... Itr. It"OOO (l.r yur (or ruhbor roller.). 

Ilach rlcf! mill. ItIllltllK t.()OO lO1l1 nt \latldy p.,r '1C'Ar At RI. 500/ton. '.'c ... 101 'u al. "OOlton of rico. Total mi111nK recovtt:y of modern 
_, 11 h 101. of .hol1fr 11111 11 681., and hul1er mill 11 65'1. 
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50, This comparison is for the rice mill only. It does not reflect the 
cost or returns of mechanical drying, storage or parboiling. Neither does 
it reflect the difference in quality of rice outturn, since the market 
value of rice was fixed price on a Fair Average Quality. 

51. From the results of the pilot modern riCE: mill program in India, and 
experiences like the one illustrated above, many rice millers are changing 
from traditional disk sheller and huller rice mills to the modern rubber 
roll rice mill. Other Asian countries are experiencing similar results to 
those obtained in India. However, they are not as far along in their prog
rams and have not been able to evaluate their new mills. Several foreign 
fi!'ms have collabora ted with local firms in India and are now manufacturing 
the modern rice machinery 1n India. 

52. From several analysis it appears the larger capacity rice processing 
plants are more economical and yield a greater return on the investment. 
This alone should not be the decidipg factor on the size of rice mill to re
commend. One of the most important considerations is the availability of 
paddy, the procurement program and the transportation facilities within the 
operation area. Often it is advisable to locate a number of receiving cen
ters or collection points within the paddy productio~ area. At these points 
paddy may be collected, weighed, cleaned, sometime -:h;ied, before transport
ing to the plant. It may be practical and economical to locate some dryinF. 
and storage facilities at these collection points, and operated under the 
supervision of the main processing plant, as part of a total system. 

VI. Rice Processing System 

53. The operation of a modern paddY"rice processing system is a complex 
industry. It involves: procuranent programs, transportation systems, drying, 
storage, milli.ng facilities, and the rice marketing programs. Careful plan
ning and implementation of policies related to procurement, storage, and 
marketing programs are essential to a successful processing operation. From 
the experiences witl} the modern rice mill program in India, there are three 
essential parts to the success of the program: (1) modern equipment and 
methods, (2) trained operators ond technicians, and (3) trained manage
m'2nt. 

54. Modern equipment may be imported or manufactured locally. It is 
available from several countries in ~sia, and the manufacturing competence 
can be developed in still other countries. The trained operators and tech
nicians, must be planned Resources for training should be carefully con
sidered with any initial planning of the program. This could include in
country training programs and sending personnel to other Asian countries 
where these facilities have been established. Trained management is re
quired. Any part of this complex industry left to unskilled management or 
operators, could result in failure to obtain the results possible with a 
modern processing plant. 
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55. The planning of a modern rice processir.g program include detailed 
planning or the equipment to be used, where it will come from, the training 
of technical pe~s~nnel and the management required. 
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