"4.2 &Present,Problems and_Necessityifor Improvements .

. -4.-__21,1. e

(1) Recognition for postharvest operation improvemen

;-At present, a. long ti'

Harvesting_ﬁ'gﬂ o

”’fAccording to the ‘guLvey,” losses by threshlng?s oW’ the highestr
ij_values among “the vsrious operations A paddy fields with 2.9 to
'““f4.2? An beating threshing and. with: 5:7% i threshing with
_ :bullocks. Urgent improvements An threshing work: are desired.

.This has. also been pointed out. in the FAD report.érgw

:iWhen threshing Tlosses are analyzed, 1osses by unthreshing S
IVEaccount for the bulk of the losses, and the introduction of

_threshers should be able to- substantially reduce ‘these 1osses.
‘The farmers will be able: to obtein paddy by using threshers
"with a: cleaning function,'and-paddy can- ‘be soldiatla\higher

"_'price than ‘At present. _ﬁv'-f—-3;;-kﬂ

'iiiEfficient harvesting operations will greatly reduce 1osses.
:This_rand other surveys have shown that quantitative ‘and -
_qualitative losses of rice increase if the reaping time ds

'p'delayed

.'ded in Pakistan for harvesting.'

'In Sind Province plrticularly,_reaping alone requires a long'

harvesting operation

'ltime and qui k thres 1ng nd:cleaning“thereafter 1n order to

'hquality paddy thus obtained on the market leads to an increase
_lin high quality milled rice which would benefit not only

farmers,.hut also rice mlllers and Pakistan.r ERE

A combine harvest method combining a. reaper and thresher can be

‘ _'considered in mechanizing reaping and threshing, ‘and - the;_p
'Vintroduction of these machines is currently being ‘studied by

::pvarious government, public, and private organization.

'The actual conditions and future trends will be described "in

detail later.
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: As:mentioned”earlier;‘paddy"diStriﬁutea in”the”marketiis'sold_
by farmers almost completely unprocesssd.. To better'prevent
quality deteiioration of paddy afterward is easier the: nearer-
_drying and oleaning are performed close to the - farmer atage,

:_and extra work in subsequ:nt proeesaes can be eliminated.; By

- building a‘maxket ‘system whieh allows appropriate evaluation iniz

":aceordance with paddy quality will arouse the will of farmers'

ko produce,;and 2 system allowing higher quality paddy to be

fiojsuppiied to the market should be established

'_'Losses during postharvest operations are not'idneiuonly' to

ﬂungimproper postharvest operations, but are strongly affected byu

ﬁ,factors before harvesting.: It is to be remembered that reaping

-;Jiparticularly affeots 1osses..=r

'fBasmati grown in - Punjab Province is -tail. 'Bu;;jhasj'57f15W'
;resistance to lodging.- As nmntioned earlier, thete eefe many :
_ paddy fields in Punjab Province that had 1odged rice plants
_;iduring the harveat season, and reaping 1osses were “large.

‘.tLodging not only reduces the yield but also increase reaping;f
V;iIOSSes.u Further 1odging greatly restricts mechanization. 'It.
will be very important to develop varieties that do not lodge

as well as to penetrate a cultivation. method that prevents

o 1odging in order to reduoe reaping 1osaes in the future.. :

’Losses during reaping can be expressed by a percentage of the

absolute amount of losses relative to the yield - However,‘the

,absolute amount of 1osses does not increase proportionate to
_the yield incxease.__ General examples are_ that :the' Ioss
' absolute amount 'does’ not increase corresponding to an iicrease

;in the yleld An increase in yield ditectly reduces 1osses.

There are. many. - cultivation problems which can be immediately :
_::improved to 1ncrease the yield Vsueh as damage by rice borers.
'fon Basmati and by plant hopper in Sind ?rovinee, and rough
hiplanting density.l Improvements of these problems are necessary
- “and indispensable to reduce 1osses along with improvements of

postharvest operations'
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(2) 'Problems'eithbharVeatingfmachines

=0

'tReapers

':*Reapers are” high efficiency - and ‘relatively low cost . -
-harvesting equipment. The ‘machine: construction'is not” too

“complex, and they can be- operated easily.-'Howeter;”itfis

difficult to reap 1odged and diseased infested rice

“}jplants.- Reaping in water A1l-drained: . rice: fields. isﬁ.

"possible- by using squirrel ‘cage.: wheelq However,:"

‘_;efficieney 15 low, and sometimes the wheele sink into the?

Wiflelds and are unable to move. Further improVements are

:,necessary.__

‘Locally—manufactured threshers

“”-stalk paddy Wwith ears” ‘are. thrown into’ threshers,iand high'

'"horsepower is needed Scattering by the No.-3 outlet is .

'5Q;slightly 1arge An: the quantitative loss, but its total is

"fless than the 2/ allowable range. Cracked kernel genera—

Wation ratio showed ‘as much -as 7 8% in. qualltative losses,

_This‘is -due’ to- dry sample rice plants, to thresher ' rota-

tionjspeed, to" profile of thresher teeth, and7to other

:_factors{_ The low: work eff101ency can be explained by

: throwing in low—reaped rice plants to recover rice straws'

':;55} 11vestock fodder, and this is more prominent with

Basmati which ‘has .a large amount of strews._ A test was

‘made by cutting rice plants with ears to 60 ce. A high

-‘efficieney of 1.78 t/h _could: bc obtained with IR—6

:However, ‘a high level of Scatterlng loss occurred at the
- straw outlet.‘ The 1ow efficiency: was also caused due to -

:improper position, profile, ‘and: size iof: the supply inlet,-

"fmaking stable and continuous supply dlfficult. With IR—6

::-straws are ‘not discharged smoothly,_ and an assistant:
Noperator is_ needed - at the - outlet, : However, generally, '

: there are too many workers., Engines of 20 to 25 HP are

difflcult to procure, ‘and threshers -are driven using 45 or

62 HP tractors, further increasing costs. The mechanical

construction is: simple,: but . appropriate parts are not

used, ,and problems freqnently occur. “:Raw material
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threshing is not poeeihle as - rice strawa stiok to the
drum.' RiCe straws are dusty, but can be ueed a8 a fodder.f
As mentioned there are many problems,_and improvements-

-,are needed with an emphasis on improving efficlency.,

'="3Locally—manufactured _axialnflow threshers require'?the'_'

”'following improvements'\'"

-f?a)'fChange the power source fromA a tractor PTO to a '

 diesel engine of 20 to 25 HP

| b)*fConcerning thresher teeth, the preeent tooth type can_}
e be “ased. ; However, the tooth 6iameter should be:'l
slightly reduced,_and the material should be replaced
by a stronger “one. The concave clearance must beg”.
_wide: in. front -and. narrow. in baok “and . should be

;:edjustable in accordance with rice plant conditions.

“¢): - The feed inlet must be low or a step should ‘be
'=f:provided Feed rolls- ot :ai conveyor should “be

ot installed to. allowrstable and continuous feedlng

‘:i 'ﬁ)"A safety pin or’ safety cratch should be installed to 3

assure safety.

'__e):the straw outlet construction should be- improved to -
._‘allow ‘ straws to ..§,,5‘3399?35 without  operator

:,;5assistance.

f)_iUse parts with sufficient strength where strength is
R necessary ' ' o . ‘ X
g) *Reduce ‘the - siefe size to prevent mixing paddy 80
branches and stems do not mix in the prodnct and have
it drop at “the second outlet.u Unhulled rice With
fbranches and stems is rethreshed after work is

i finished by reducing the rotstion speed

:ﬁ)!IPaddy with a moisture contents of about 16 to. 187 so

that it does not become too dry. o
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When - raw material is: not enough dried_:

3) Auto~feed thresher ;l"

'"<Both IR—6 and Basmati 370 have many delayed ears and are
:not lnfornl in height. : There ‘are differences of 20 to"
£ 5535 cm An: helght.u 1f- ear positions slip due to careless~
'759ness during gathering and transportstion, “ears do not
Eafcompletely enter the threshing chamber, causing some ‘ears
'"sto ‘be: unthreshed Unthreshed ears as’ 1oss reach as highf
s agil, B/ An' amount.g Shortwstalked rice plants due to a
'_lste transplantation season have 1arger 1osses, _eﬁd-
Jv;{threshing becomes impossible. L The cracked kernel‘:ff
“#qsgensration 1ate is 4 1% and is slightly high The highi

: rate of cracked kernels 1¢.dge to! the angers and " throwers.

threshing is also'

_epossible, and straws can be used without problems and at a
Uﬁrelatlvely low cost.f Improvements ‘are’ needed to simpllfy

f'rhe construction and to improve efficiency

yThe auto»feed threshers require the following improve—

o ments.

‘?;a)n Reapiﬂg should be performed without changing the ear

f3position, fand care should be exercised during
Vgathering, transportation, and heaping not to change

' the ear position, "j,:ﬂf.—*”f

5-b).ﬁThresher drum widrh an& feeding method should, be

'Tg{improved to raise effic1ency.=o‘..

h’éc)”fThe drum diameter should. be sllghtly increased to

' of ears with large vertical ear

':lposition dispersions.::"

d)lerovide two or three feed chain speed to allow Work'

clﬁdepending on crop conditions. o

©le): Do not use- augers and throwers only when it is

ﬂ'needed

o ffji Install safety devices._i -

Auto combine _:"

;Reapingxlossesvdue-to”the'impsctsffromﬁraising tlﬁes'ere
~ slightly ‘high. Reapable stalk lengths are 60 to 120 cm
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'dreaping Basmati 370 ot wheat which have ehort stalks'
“increases iosses’ end is- difficult to - thresh, Throogh
v lodged 1ice plante ‘can: “be reaped, work accuracy lowers
“when: completely-lodged Baasnati 370 ie reaped.ﬂ Due to high
-.gunthreshing and - cracked kernel generaticn rate, 1osses are
“higher than that: of- other type of - combine.d The drive_

~feection is a: crawler and the’ grounding preesure s low,

ez{Therefore,.it can. work even. on’ the eoft ground., Straws

‘reaped by auto combines can be ‘used without problemso'

g arﬂowever, it g . efficiency s low, and construction is

~f{comp1ex,' thelefore auto combines are. not necesserily

G:suitable for Pakistani farmers at present. ;
'Ordinary combines r"

, Combines were originally developed to harvest wheat 'Meﬁy

improvements are necessary “An- order to ‘use them as ‘rice

.harvesting machines._ Hulled kernels generation ratio. as';

.i:dqualitative lossee “piag This rate is - higher A€

: adjustment of ; the drum rotation ‘by the' operator is poor.
‘rThe generation of hulled kernels reeu]ts in cracked
ikernels during drying, and thie is one of the reasons for

“the low popularity of combines.‘ However, ‘these losses can

be -offset by low quantitative lossee..

ﬂ*The construction of: combines ‘is780" complex and difficult

to operate that operators are . required to have eonsider~

able skill to reap the rice stalk when the combine work on

-soft ground or to reap the 1odged rice stalk. Sevére

:checks are needed in routine checks and’ maintenance. The

efficiency of Large comblnes is. generally very high,

‘However, size of ‘one plot of rice field are from 0. 5 to

1. O'acre'in Pakistan, therefore'it srefficiency'is eX—

ntremely low ‘in~ Pakistan., CombiﬁeS'of ‘the present wheel
.'type cannot be used Ain soft paddy fielde. Rice straws are
'cut and are bent violently by work of combine. Therefore,

' the value of rice. straws as- fodder is rather low, but can

be,ueed ae_fodder after recovering them. The ratio of

'-::crecked kernels wgeneratioﬁ'-ie ~rather low due ‘to high

moisture contents.of raw meterial,;SOZthat no problems are
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E anticipated when operators become experienced A }'arge'
:;number of combines will be used in the future. Judging
“ from various conditions of Pakistan, mediumurype crawler
eCmeines,'which ate suitable for soft rice fields, will be .

- fused in some’ reglons,

(3)- Inﬁrovements

)

f,Fo;lowing . improvements qete' requlred :“fdff' futuref
'lmeehaﬁieetion; prevention 6f lodging, early drainage of
©residual. water, drying wet fields, improvements in: the
-;water supply “and drainage canals, improvements in - farm3

'rosds, unification of: maturing season, ollectiVe ‘use ‘of

\”varieties,_.extermination of diseases and insect peste,

iof paddy fields, expansion and consolidation of:

'plot or rice: field and planting vsr1et1es which suitable'

'_to mechanlzation.

Mechanizatlon in aecordance with farmer s sxze of - farming

'__For example.-

3)

4)

uV 51_

6)

Small and medium farmers-um— Reaper + thresher

: Large farmers n{7'.'}1*‘———~Combine-:i

;Introductlon and development of mechlnes sultlng actual

-conditions in,Pakistan.,_3

, Simple construction, rugged : easy' operation, low .cost,

high efficiency, high versatllity

Strong economic ‘assistance and technical guidance by the
:Government ~to farmers will ‘be néeded to realize

) meehanization. A

Reeognifiunu:ef losses by .farmers, labor saving by

mechanizatlon, 'expanded scale,_ intensiflcation, and

”dlversification - these require strong activities to
Jpromote Wider 1mp1ementation. - o R
WStronger-;;echn;cal;gandg_econdmic _support . to Pakistani

agricultural machinery manufseturersgfornthe development

and local manufacfure of_suitable maehines.
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_i?)ﬂfConditions of paddy for Sind end Punjab ?rovinces differ,’i'

" and mechanization should be pushed independently for these
ftwo provinces..u:-" o T T L
78)jrCleaning can be improved by using winnowers,fetc. which-‘,
. are very versatile. : S L o
9);LMachine -siaes and machine types“’should"be 'selected.

_a,depending on locel conditions, -and.-a large variety of_"

'igmachine sizes and types will be required The present'

status of agriculture in individual regions should be:
1¢analyzed and a- mechanization work system most suitable"
ifor: management improvement should be introduced as parr of ;
'1pthe_ regional agriculture based nr future management_'
*improvement goals for farmer groups and on’ improvement"'

'-_The methods to improve the above—mentioned s1tuetions can be _

» Lsummarized as follows.

.IMechanization or reaping by reapers, mechani?ation of threshing.

by threshers and nwchanization of cleaning, ‘a high cleaning

. work efficiency by winnowers,f mechanization ~of reaping,

_threshing, and cleaning by combines, 1mproved natural drying of :

paddy by farmers,' efficient transportation of harvests by .

'farmers

';iby establishing farming equipment lease centers, improvements

'and development of harvesting machines, and- building facilities:'H

O educate and t:ain equipment 0perators.:__;__p_ o

__e422.2_lcleaning?andfdrying 7

(1),

'Cleaning by the farmer' .

Ekcept for paddy for own consumption, wind cleaning ig. almost7~

_ never performed after harvesting.; This is because the farmers

__want to sell their crop as soon- as- possible after. harveeting.

V_Cleaning is not- included in - contracted labor for harvesting

- operations, and the farmers do not have suitable cleaning'.
‘equipment. Wind cleaning ig- common-rin other rice growing '

“countries,
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.ito sell paddy.f

”’or cowbines.:

.Thereforeganormallyt ?:to”3%'foreign.natter'is‘nired:in'oaddy.

kThis 18 used ae_a reasan for price reduction during bargaining_.

Paddy can be cleaned by introducing threshers

Until these machinea are introduced cieaning,by'

;*?winnowers ia desired

o

: f;ﬁ;after threehing.- L

';i geting ShOUld be used ‘to dry paddy for farmers

'D_'ry.in?g"-by_fthej’;’fai_-me'1_-,*;--.-:_ L

'hovince and for 7 to 10 days in Sind Province,

consumption

”:Normally, paddy to be sold is not’ dried, and the price for it

=”"*-.f':‘3‘.3':reduced in nearly all cases because the moieture content is

’iéapproximately 18 to 20/ at the' time of aale compared with the

"_procurement standard of léé.nf Whether the farmers or rice

o millers should dry 18" a question involving 1abor and drylng

locations or facilities, and 8" decision 1s difficult to make. .

'Compared with other r1ce growing countries of Southeast A51a,

.Pakistan has better weather conditions during the harvesting'

season, and paddy doee not deteriorate even 1f it is not dried

'n_immediately after harvesting In the" future, paddy should be

dy' farmers,_ and it should be sold ,without a 'price

'reduction.-: Nevertheless, the farmers are not accustomed ‘to

'i_dryina paddy to be sold Presently the farmers have neitherf'

'suitable drying places nor sheeting. Therefore,_there Seems to

-H_ibe ‘RO, alternative for the farmers than to- sell paddy as it is

< and: to 1et the rice millers dry it.

'-However, guidance should ‘be given to . the farmers for cheokingl

‘ffthe moisture content of paddy by.. u51ng a moisture meter and

' jhelp -should-:be given_ in.. selling: paddy; with;;proper price - |

'5=reductions. S

2 (3) -

eGleaning,and drying,atnthesmarketing:stage,j,=

' "Paraéraoﬁ:4;243'ﬁi11ed*rice describes this matter.
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4.2,3 Rice milling”.:ri

- There .are. two methods for decreasing 1osses occurring 1n the rice

{milling process.._One i$ to. upgrade paddy quality in premproceesing -and

the other 18 to modernize rice milling equipment, and to improve on rice

mi]ling technolcg}.

RO

To upgrade Quality paddy

. _Paddy purchased by mills is upgraded uminly by drying it to;‘

j__adjust moisture contents and by removing forein matter._'

 When paddy is sun dried it produces more cracked kernels than

'mechinemdryieggrand is more vulnerable to mixing with dirt,

,:,:sand and brick pieces._ This may lead to the deterioration of'“
=ft:he quality of the milled rice.: In general it is difficult to

J;immediately enforce machine—drying from _Janh economical

._:viewpoint., Instead 1t is recommended to turn over the paddy

'repeatedly snd to ‘use -cover at night to prevent damage by .

dew." In connection with thie, caution must be taken to avoid'

'f'over—drying, for the ‘moisture contents of 14% ig required in

;the milled rice standards._i e

At present, paddy 1s winnowed by a- sloped sieve at the time of

.,fdrying, but it is recommended to add the two-staged Wlnnowing

o

'process prior to the husking process.n

Theimbdernizationief:fi@étmillrngffecilities¥;

- he"a feBulf sf;observetisn:end;erberinentation=conducted'by the
_.study team, 1t- is recommended ‘to introduce to: the husking_
: process a rubber-roll. ‘husker- instead’ ‘0f a conventional diske

‘shelletr. - Although most: millers ‘are aware of the effect of the

- ‘rubber-roll -huller, they seem . to be hesltant to accually

rntrqdﬁce”zit “owing to ;yarious reasons.- .They;rshow a_ strqng
resistance to ‘the necessity of freduently'replaCing”a rubber—

roll which 1s more vulnerable to wear than disk sheller parts,

'and are anxious about using a- new machine to which they are not

accustomed.- They are not fully aware of the fact that “the
milling recovery increases ‘and the cracked kernels ‘occurfence

rate decreases with the use of ‘the new machine. These are the
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_main reasous for the delay in the introduction of the rubber—-

roll husker.

'=Therefore;'to'lafroduee'theﬁrubberwrbllfﬁﬁeker}vit 18- necessary

o fully instill the effect of the machine into millers in

_addition to providing them with suitable technical guidance.

“this® purpose,:»it*&ie‘ necessary f; th government_

'l“organizations to establish a. leaslng eystenl at:’ the 1nitial

';-stage of introduction. and to enlighten the: millers “on" the

' ‘_'necessity of “the new machiner

B ey

4i2.4 Storage .o

Hajori"losse’s”"iﬁi tﬁe’~sf6rage of paddylmilled rice oceur: during

open—space storage at rice mills and RECP

(1)

'Abolltion of opennspace storage el i

‘--It is clear that the main reason for losses is due to opene.

space storage' however, -construetion of permanent storage

: buildings would oe impractical because the maximum storage

¢ period’ is 1o more than 6 months and the losses are often not

.] nOtiCEd bY paddy/milled rice owners.-'~- IR

(2)
.godowns, cenf be quickly assembled and disassembled “The

Introduction' of temporary godowns is recommended ..These

5dimen51on of- the godown is 8m in width IOm in length and 3. Bm '

~dn height Wlth polyester coverings and iron frames.

Details are further discussed 1n Appendix D
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'4.2;5 Trensportetioﬁ"'-

_ Tzansportetion 1osses of paddy -and rice occured mainly at- stages'of
,gloading, unloading, meaSuring -and rebaging.i However these 1osses can be

- veduced by careful recovery of: 1eaks

Based ‘on the study team 8. study, qualitative 1osses are seriou5'if
*;milled rice s stored in open air at- the railway station, and therelor
,idelays in railway wagoa arrangemente. Broken kernels was. not measuredfoyd
the study team, but it is believed that broken kernels remarkablyf_
_1nereases if is qtored outside for more then 6 days.u Countermeasures for_
:-_this 1oss include moderization of the railway wagon assignment system and -
" truck transportation is an alternatiVe.': o S B
For ;" reducing quantitative losses ‘. durlng N trehsoortetion;

'_Vmeehanization of handling and careful recovery of leakege ls suggested
4.2.6 Gradingﬂand ihépectien a

d, (l)dfPaddv inspection

'”iQuality of paddy is examined only visually¢ﬂ In markets andd
'1rice mills, quality evaluation is not obJective but subjective.

This is a disadvantage for rice producersL -

The Government sets a- support price. However,rthedqueiitylof
;e?fpaddy corresponding to the support prlce is not “clear, and -
"'verifieation of whether ot not the support price s adhered to
j“:is not’ presently possible. This situation is prominent'
| ﬂperticularly ‘with '’ IRw6 whose'?eerket price for paddy 1s

- extremely close to. the support price.._ﬁj Ll

':To improve this situdtion, m01sture meters should at. least be
lused Dockage sieves should be used to measure forelgn matter.'
'iHowever, the lots of inspection ere generally small _endd

'sampling _is_ possible with bags by' prickling them with ‘a

-sempling pier.' When paddy is traded in bulk in the nmrket,

samplihg is not easy, and the use of dockage sieves with bags

is recommended
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(2) .'lnsp_ec_t::;_ion,o__ﬁf_mil_le_d'rip'e_; L

1) Samples ere reduced by a quarteting method ,and unifonm-'

E -reduction ifi not- performed regarding broken kernele and

1dforeign matter._ In the final process of reduction, the -

“eight is adjusted hy hand to obtain 10 g - of sample._

.j;After all these ‘efforts are‘ made,' fedUCtion is. not

»

3)

..;uniform. Inetead of adhering to exactly 10 2, the weight
'"should be approximately“ 10 g..r

“At least . 1 kg samples should be analyzed for kernels ofd,

'iother varieties, foreign matter, and paddy

Paddy quality standards

"The present inspection standards are too detailed when :
'*quality inspection is- performed without using 1uspection

"?instruments, that is,' by visual In - fact, numerical

"-values cannot be judged for each item.i Therefore, it is_

'nct practical to negotiate price reductions based ‘on ‘such

numerical values.- Inspection {téms ‘should be reduced only

'fUto “‘those “that:’ allow .a’ decision by visual assessment.

f;Those items that . cannot .be decided by visual assessment,

';l_that is, red kernels,‘heated dameged kernels, and cracked

{¢kernels which ‘are . not included as 'sn item, but are

-fimportant inspeetion items,oshould be studied to decide if

'ﬁ,they should be continuously inspected

SRS ¢ | oﬂly“?isual*aSsessment iS'to'be made, inSpection items

“that: will remain w1ll be only kernels of other varieties,

r;_rough moisture content, foreign matter, luster by external

. ,. 4?:

appearance,,euch as color and shape of kernels,

“Anf“alternative, willr{be fto””continuously maintain the

;'ﬁresent*standards;by‘using ﬁoistﬁreiﬁeter, dockage sieves,

and simple huskers.

Milled rice inspection standards

‘a):jFlrsr,, the _allowable llmit :for moisrure is 14%
naximum, In Rakistan supresent situation, a lower

limirlfor.moisture should be established in order to

" prevent ;erackedfskernels;_due .to. over drying and to
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- maintain taste'and'Tlavor‘of“milled“rice.{%ln this

. Ca58e, research of average balanced moisture content

by regions will be necessary. :

u ':Therefore, buyers tend to frequently request over

?Milliﬂg degree 1s expressed vaguely as well milled.

’ﬁ-hulling. : In fact,_ the survey team observed “over

o ;milling by approximately'l 5 to 2 DZ S £ is best to

use color meters in order to campare the milling_
'degree, however, the color meter may be used to ‘the
'dcomparison of milling degree to ‘the - eeme rice.- On
‘the other hand. when” milling degree is not’ enough :
: the milling degree may "be measured using a mnew MG
‘.reegent ' i S
~The. inspection items include.eied kereels -and
;_underfmilled kernele,, Under~milled kernels are those

.3”=_keraels' that dre. called jumped 1a® - - kernels and .

-“ﬁshould be treated whether or not milling is properl

dc)

" it' should not be’ treated in the same categery at that:

';because of their cheracter._ It is not correct to

;treat them in the same group as” red kernels,

'iMixing paddy 1s treated as foreign matter. However,

o for” ordlnary foreign matter in terms of consumer
”quality value evaluations in and - outside Pakistan.:fe_
'more sever allowable 10w limit should ‘be' provided'

QjThis will necessitate the use- of rubber—roll huskils

..and high—performance paddy separators._

Y
' "chalky kernels, white: belly kernels, damaged kernels,

:The rule thst red kernels,= under-milled kernels,

.idiscolored kernels,_irreguldr shape kernels and elso
ethey are broken:kernels thatrshould be’ treated,as

‘broken kernels"'isl'aeeebtable“ in ‘that ‘no_ deﬁble

counting is made. However,:they ‘all should not be

Ctreated as. broken kernels.'l Originally, defecrive

‘Ukernels affect the commodity value differently, and
-'counting should be' made -1n_.the"order of the
‘geriousnéss’ of . the ‘defect, Imternationally and

“domestically ‘there 'shouldi”be ‘more . items that have .

more serious defectiveness than broken kernels.
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:ﬁrhé- order renﬁinge' of item in rice inepectiob
ifstandards of Japan, - the United States “and other'

'eountrlee are summarized below as a reference.'

...’

iPeddy,' small broken Vkernels,_ discolored kernels,_
":damaged kernels other then discolored kernele,;red
' streaked kernels, broken kernela, chalky kernels,"'

{large broken kernels, ‘and- kernels of other varieties

'Kernels that are applicable to more than two itemsV

'Lrare applicable only to Lhe first item that applies in

rmthis application order in applying these rules. o

S Red kernels originally exist’ during the process of

")

paddy or. brown rice and should be called ted: streaked
' kernels_in milled rice._ The degree of red stripes
:,1shou1d be regulated by definition. ‘”f“ cLl '

_All 1nspection items should preferably be defineda

R ThlS minlmizes analytical errors due to different'

graders or places._ .f.'

Grades and discount rates_

z'i.At'present this situation is tolerable, but allow~

able- limits, rejection 1imits, and ‘discount rates for

- -:igrermediere gradesaere}pgovided,f_Tbe application of

... 'these ‘requires ’@oeb;‘rime;faﬁd tl§b§r. " Instead " of

. maintaining them,. a grade Systém should be used to

-'c1assify”ietb first, second, and third grades. One

' ,example 1s given in Tahle 4~ 33
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_.Table 4.33 Recémmendéblé Specification of Punjab Rice, Basmatd .

‘No.2 - | No.3

'Itemaof5Inépéct¢oﬁf?31567;q

.€t71%€ﬁéy;r

% oo

TR
R) “petmial, Mus

- and Sathi PK—177 178 and
PKu196 oL .

‘ ”b) IRRI 6 KS*ZSZ IRRI 8 )
Jhona and IRRI—9‘:':‘=,;_~-

iFully Healthy _ernels

hn; Hansraj (Bara)

Zfﬁ?sk R

. ..5%. §.. sy

wex | sy |

Broken Kernels ‘ A
-;a) over 1/&- to 3/4 of Basmati
.-b) /4 and below

108
1%

sz | o208
2% 5%

Red_Streaked gexne1s__f'j_ RN

Az

st |k

4,

Chalky Kernels:.A.:

R

.;%Damaged Kernels
(Discolored)

T 4%

Tsa| o
0. 5/’f S 0.5% |

.queign_Matter 7

0.5%

C0.s% |

Paddy f,;_.j._iv}_ _ SR |

1_6;22:;7

: 0e2%:_5';:0:5%

fe o willo be “rational 5*ﬁi'a11

respects:Zfo'.pfovidétypiice:

- differences corresponding to intergrade differences for first,

(3

: second, and thlrd grades. SRR

Quality.ana:sﬁéﬁafafﬁfiéeg?fafiﬁaddyﬁaﬁ&*miiiéd'r;ce-

The fdiloﬁing“suﬁﬁbft pridéé were'appliea'aﬁrihg“1985*and“1986:

Table 4. 34 The Support Price of Padv and Milled Rice

. In RP/40 kg

" Basmati

IR;G énd otheré

Péddy} | _ﬂ‘. :, 9?__.

57

Special - F.4.Q..

 Spectal F.A.Q.

‘Milled Rice .

181 75

95 86,5
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"-In deciding support prices, production oosts should be used as
.a. factor“; for: paddy,:_ while' costs 'forif milling :'rice,'
transportation'and disetibetioe costs,teto.fshould be factors.

-.-:for@milledfrieefiiAS'long'anPakistan remaios _an exporter of

:milled rice, ethe, international ricé price ‘and politicalf
Jconsideraticns are incorporated This report has no - intention

of. discussing the rice price level

'bHoWever. smooth marketing of rice may ‘be hampered unless ‘grade.
 and price differences between special and F,A.Q. and betweeﬁ

-Basmati and IR-6 and other varieties are; reasonable.,

'al)p Price?ahdEdﬂalityfof'paddj if‘ e
ajAs mentioned earlier; quality of: paddy in applying support
fprices “is decided However, diﬂ; implementation “of
'-'inspection, quality of paddy in applying support plices is
o not necessarily clear.-: It 1s, therefore, difficult to

' judge whether or: not aupport prlCES are adhered to.;

.iir‘It will take time,. but inspection, methods should be'.
",_changed from one that is based ‘on visual assessment £0 one
;that is based on instruments and equipment in order to get
_objective inspection resuits.* A grade system should be
ﬂ“introduced An the future to. divide grades into first and
_jsecond grades, or into first, second and third grades,
:instead ‘of maiotaining the tolerance of - 1imit,'scale of
fadeduction,-and regection 1imit.d These limits may be set -
__for each grade to make clear the relationship between

:paddy quality and support prices,'

fUnder the present paddy speciflcatlons, quality higher'
than tolerance of: 1imit equals the support price. This
contradiets the principle that the :support price is the

'minimum price guarantee.

'To some extent, this is tolerable judglng from the actual
condition of paddy transactions.f However,.this practice

should,be_changed as soon as feasibie.
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2) Quality and support price of milled rioe

;a)

‘_Quality and support prioe _i'

- The same’ problem that exists with paddy also existsi

".between the. support prioe: and specifications of

‘s:miiledfrice. “The, support prioe, which should be the

b)

,minimum price,'ie applied to. the highest grades of -
:milled tice. purchased by the Government (Speoial and'
'F A.Q. Y. at present.i

 Grades and support pricesli* o

Therefore, as in paddy, the . presenf 'toieranoe of
_-limit, scale of deduction, and rejeorion limit should
:be changed to. first and second - grades, or to- first,

fsecond, ‘and third grades. TEL necessary, ‘a: higher'

- grade should be ‘added to: the IR~6 variety

,. d)zﬁ

Differences among varieties o

'Differences among Basmati and other varieties should

be set taking into con81derati0n produetion costs ‘and

'transaction . onditions. However,,;'h fact that
‘production of the Basmati variety 1s deereasing year_
:after year «a, 035 K tons in 1981- 1982, 987 K tons in
' 1982-1983, 926 X tons in 1983~ ~1984; and 855K toms in
"1984 1985, down 4.7, 6 52, and 7.7% ‘over the previous -

year) should be taken into consideration. The actual

'conditions of the market price should also be. con-

sidered.' The_Basmati.varietyuis traded in the market
at a price far higher than "the*:support :price_d

immediately after - ‘harvest, T The .. IR~6 variety is

traded particularly-in Sind: Province at a price which

18 ‘probably below the support_piice.o Tt goes without
Vsaying that the Basmati Suppoft'”ofioe "shoold be
:decided after taking into, consideratiou the produc-

_tion, distribution, and processing ‘costsy as well as

the international rice prioe as a rice exporting

country.'
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w

Proposed implovemeuts on grading and inspectiou

1)

-'To reinfoxce paddy grading and inspection by instruments,

equipment ‘and; technology improvements., The present

inSpection by visual assessmenr 1aeks objectivity and

a tends to: be subjective. However, inspeetion that uses

‘instruments requires large purchases of instruments cand” -

'equipment, which is diffiCULt to c0mp1y with, More “time

'ni will be needed for inspection if instruments and equipment

_ ;are to be used | Further, transaction units are small, and
sampliug ig difficult Lo perform._ For these reasons,

_inspection by instruments and equipment is difficult to be

'*executed

' Howaver, to safeguard producer interests regarding the

interconnection between the support price “and paddy

quality, and to make paddy marketing ‘smooth, a change

?should be made soouer or. later from visual 1nspection to

i instrument and equipment inspectlon.Z Therefore, instru-

'-f:ments and equipment should be introduced gradually. :

 As the first step,' simple"m01sture meters should be'

introduced when" government rice mills purchase paddy.

Next decisions on paddy quality are technieally difficult
to: ‘make’, ; and an.itemrﬂtestVweight_:should,be used in- the

standard-'

i

: The test weight is a eombination, of apparent specific
-gravity and a high correlation with kernel solldness, that

jis, milling recovery. This is the most lmportant item for

expressing paddy ' quality '1among 1nspectlon items.

: Therefore, .studies are needed to set a test weight

standard and to deeide iuspectlon -standard numerical

values.

Test weights differ depending on paddy varieties “and
types, and’ studies of each tést: welght 1eve1 will 'be

neeessary. Measurement of the test weight is difflcult

with paddy of covered varieties. '
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9)

:To study milied iice grading and inspection standards
'_based on international standards and to rationalize s

_As an exporting country of milled rice, an export standard

'ﬂ;should be announced With this, customers outside of '

’-:fPakistan can be assured of quality, cases for purthasing

-_ﬂ:by special specifications will be minimized and rice mills

.in Pakistan will be sble to use this as a referencen For

:lithis purpose, milled rice purchases for the State in.

'-j)

fpurchasing milled rice in Pakistan should be changed to:'
:‘prices which reflect different grades. i

eGrading and prices of paddy and milled rice should be
. matched ‘to contribute ‘to improve quality' of paddy and

"“milled rice':

-;insting inspection methods for paddy and milled rice

:,should be ‘changed, - and inspection standards should be

r?amended to " reflect . different grades. N Support prices

t—shculd be changed in ' the.. near future to match quality

. differences and support price levels.

. 4.2.7 HignfutilizationyofrBf;preaacts‘:ff :

(1) “Present utilization status &

T

'Ricé“strawé'

EeAs mentioned in 3 1 8 above, rice cultivation in Pakistan

.”is agriculture with livestock raising as a. major side

11ne, and most rice straws generated after harvesting are

used Vas'rraw fodder_ for 1ivestock ;The utilization

_condition of rice straws was observed to be as follows:

" Table 4.35 Utiliaation_qf-Rice Straws_b&_?rorince_(Z) _:f;'__:

CCutilizatien | - Utilization . . | Unused -
.Province, [ Status fr——— e (MOSELY
Rice Variety . T~ || Green Fodder | Dried Straws | burnt)
Basmati - 5 90 .5
Punjab e — - — -
— IR 10 15 ' 75
: (Pulp material) :
sind IR s e | 10




Sy

. he rice . straw prioe in both provinces was within the
fprioe range of Ra100 to; 200/acre depending on paddy field
:location,_rioe type, season, and quality.

~The rice etraw yield with Basmati s 2 . to 2 5 times the”

harvested weight of paddy and 1.5 to 2 0 times with IR,

: Approximately i0. milllon tons of rice: straws are produced

,from rice. harvest throughout Pakistan .per, yeer.

_Huek

:'Husk ie mostly uSed in Pakistan as a " fuel in brick

factories. However, husk is bulky and are not convenient:

i'for transportation. Therefore, the husk utilization ratio .

'differs depending on_ the location between the rice mili

":and brick factory : The husk utilization state in both

R provinces during the survey ‘was eStimatEd as Table 4 36,

':”Tebie A&3§fjHosk;utilizatiéhvspatﬁs”(z)ft-"

::”ﬂ=Utiii§etionjRetioieeSFoeI.io'Briek'ﬁenufacture;‘ Burnt

| Punjab

75 s

Sind f

T | s

; As, the'iocation between the‘rioe millyanqrbriek,fectory

.": affects the husk utilibation ratio, .tHe hoek price ig’

talso greatly affected by Such lotation relationship. The -
,husk price is generally as follows. o '

 Punjab RleO - 150/t0n .
‘Sind RsSO - 150/t0n

‘ ZApproximately 20 .to 227 husk are generated relative to

the” paddy weight depending on the variety of - paddy. Rice

~mills on ‘a commercial level  throughout' Pakistaﬂ ‘produce

3)

: approximately 800,000 tons of husk per. year.

i'R:l.ce bran

" Rice bran produced in” Pakistan ean"be _classified as

by~ produots of two types of rice mills _ 'huiler type
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(small" rice mills in villages) and sheller type or- modern

mills (large end medium rice mills on e commercial baeis)

Rice - bran by the former type 1eaves husk and rice bran_f'

'V*unseparated. ' Most of e ie coneumed as fodder' for
1ivestock (donkeys,”chicken, cows.and oxen) in villages'
“and ‘is not sold on_ the market. Rice bran of the latter
~.type is- produced ae ca by—product of rice mills on a
eommerciel baeis.- Husk and rice bran are separated ' Rice.
bran of this type is shipped to the market as, fodder andii
as a raw material for industrial oil Sometimes, rice
bran is hold by grade - white rice bran for chicken and
"red rice bran for cows and oxen.: However, in most’ ‘Cagés,
' white and red rice bran is sold aq mixed rice’ bran. The
_price differb very much between RS?O and 50/kg depending

_on rice bren qua]ity, season, and region.r-f
'Rice bran is generally produced as follows per year"

o Huller miils'.,...........,.._Approx. 350, ooo ‘tons
.(Approx. one . million ,tons' of paddy is. proceesed'
throughout Pakistan. An admixture of approximately

.60 husk and the balance,.rice bran)

i -Sheller and modern mills N Approx. 320 000 tons
"~ “(Approx. 4 ,million -tons “of " paddy {is proeessed
jthroughout Pakistan. Approx. 25% is white rice bran,

-“fbalance, red rice bran)

If the entire amount of red rice bran is used to produce

edible 011, the’ following calculations are possible.

320,000 tons x _0.75 . = 240 000 tons
‘(Rice bran) (Red rice bran ... (Rice bran suitable
L generetion“ratio) . for oil cake oil)
240,000 tons x 0,157 = 36,000 tons

~(011 content rate) © (Edible 0il) -

Assuming a. domestic market price of Rsi6/kg, 36, 000 tons
.of edible oil obtained from rice bran is equivalent to 576

million rupees. - .
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 The aotoa]_ condition 6f an edible oil shortage facing :
-Pakistan today is briefly introduced below'

‘,In 1983/1984 the following oil seeds were produced as a
_raw material for edible oil and vegetable butter (ghee) in
Pakistan broken down by provinces in Table b, 37.

'i_Teb1¢74;57_soii:seeéarrdducpiéﬁfqﬁantity_(1983/1984)

‘Punjab Province - o 274,964 ‘tons
“.sind Province 7 1653334
: Balochistan'Proﬁihce - 80;547*
" Total e, 800 tons

”Nearly all oil seed production is consumed at the farmer

¢stage,in_spite.ef suehhe_high,preduction_1evel. 0f edible

,oil'that”cah'bé'obfaihed'from oll seeds, only 40,944 tons .
{eotton seeds 38 095 tons, other 0ll seeds. 2 849 . tons) are
sold in the market

'-Most:_oil seeds .prodpcedg in Pakistan are cotton seeds,

'~-mustards, and' rapeseeds. The Pakistani Government is

strongly appealing to the nation to increase production of
~ new oil seeds that contain much oil in order to meet the
edible o1l shortage _f-such-asupeanuts, sunf lower seeds,

énd._soyb_e’ans, o

Generally, Pakistani cookery ‘ises much oil, and oil
”=consumption in® Pakistan is extremely high. For this
"reason, Pakistan- spends.‘a large;amoﬁnt-of foreign currency
to import edible 61l every year 'as shown in Table 4.38.
- Tab1é54;38"'1mﬁert-ofeEdible-Oil and

R o Foreigh;Excoange PaYMeﬁt”(1983[1984)'

Soybean oil ‘369;?89 tons : %255 million

" Palm oil 336,442 226
706,231 tons . . $481 million
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‘d)- Broken rice
: Brdkeﬁ"ficé'ééid"iﬁ'thé mafkéé ié‘&iaséiried roughiy'intb'
two’ types. They are ordinary broken mainly for eating
J(rice flour) and fine broken for chicken and industrial_

K.!Sec

thOne characteristic of rice cultivation considerably An
';Pakistan is that chapati, using rice flour obtained from '

low~cost broken rice as 8. Taw, nmterial is consumed in”
.:ldrge amounts.' The same time is true'of chapati which

uses wheat as a raw material

d This is why broken rice is sold at. a price relatively
: higher Compared with other- rice—producing countries.
©Approximately moTe: “than’ 100 000 tons of broken rice is

i egbimated to be ‘constmed for ‘such’ purposes.

(2) -'-"nigh*ﬁtiiizatiaa '6f by-—ﬁfddﬁcts’f
.Taking the actual. utillzation conditions as mentioned above-'

“inte’ consideratlon, the utilization of by~ products that can be

"'translated into practical applications are descrlbed below.
l); Rice straws
a) Livestock fodder Jﬁnru”ﬁ;. -

- Rice straws are already used effectively as green.
fodder -en dried rice straws. . However, if
i.post-—harvesting work .can. ber mechanized by using_
:_harvesting machines, fermented fodder which. is richer

in, nutritlon value,- can. he produced by mixing
molasses, which would be produced in Pakistan in a
_'1arge volume, with raw. -straws. before drying This
~ will be an effective utilization. method for Pakistan

.which has a large amount of cattle.
~ b) Pulp rvaw meterials
_There~ are large pulp mills ?inf;Punjao ProuinCe
producing pulp from rice straws. - However, the
quality of cellulose obtained from rice straws is not

very high, and much cannot be expected . in the

production of high-quality paper from rice straws.
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- i¢) ; Kraft paper manufacture |

2)

”'*”Thefe‘ateismsll'Ktsftﬂpapetﬁmilis in the rice'gtowing-'

a5 ?feteee;*“'ﬂoueuer;f'theirf menufacturing- methdds. are
1 ':fouéh, and' bleaching paper 1s not - performed.‘ 'Thej

‘ arket “Gan be expanded considerebly if lmprovements

”:are made.

s d)h'Rice sttaw processed articles

'1-;iProcessed articles made of r1ce straws include straw
:Eware, straw mattresses, and straw rope can be made,

. Taking to consideration the demand for. them and
-xi:processing skill of the farmers,, rice straw rope
| ;V:processing w111 be euitable.:: Simple straw xope
";making machines may be installed to produce thin,
:medium, and thick ropes for use during harvest of

: A:various agricultural products.

_Husk

.1nThe utiliz:tion range for husk is wide including small

'; round briquettes, briquettes, husk board and other fuels.

As practical utilizarion methods, the manufacture of small

jround briquertes and briquettes can be considered Large

.:dem"d “for husk _can be expected as a house fuel in

'”{;Paki an which has a scarce supply of wood

:ie)f

a) TIndustrlal oil raw materials o

'Oil is' extracted in six mills throughout Pakistan'
.using rice bran of a high acid value and low quallty

"as raw materials for soap, etc."

hzbjd;Edible oil

R 0il is extracted at present many days after rice bran
is produced, and ‘oxidized rice bran with high- ac1dity
S value isnused as the raw material, Furthermore, the
;oil-.extraction . technology. . and equipment are not
sufficient; Therefore, only industrial raw-materials '

?are produced as ‘ptoducts. _;es‘ by-products, only
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low-quality ‘strained’ léss and produced as fodder.

* . Compared with . the'm, the new system proposed"by: the

- equipment..

- study team allows fresh rice bran to be gathered
‘ ”organically and highwquality edlble oll to: ‘be
o __obtained using high—standa' ’

) technology and modern_
ct, high-protein fodder,

' high in nutrition value, ean be obtalned

'Based on the supplyudemand quality of this product

i and the facts that ‘the consumption of raw material =

.f.rice bran is exisiing oil extraction mills is limited

' and because rice bran generally used as fodder gan be
.used as fodder with a higher nutrition value after . -
_extracting oil in the new system, severe competition

ﬁ'will not. reSult;foz raw—material rice bran quantity,'

__upricesf”for other':mills to present fodder_

4)

utilization methods by the new system.

'Broken rice.

migh dtilization of broken rlce includes the

“manufacture of industrial alcohol isomerized sugar,

and glucose. The demand for them in Pakistan and in

t.foreign countries ﬁis-i small "at present, and
' commercialization is hardly feasible judging from the :

. investment size.f The price for broken rice is high

in Pakistan compared~ with other countries, and

commercialization is less:feasible as long as this

: high standard of broken rice price continues.j'

"(35- High utilization method of by produets

As a result of the foregoing studies, the following four high

utilization methods of by—products are proposed

: 1>'f
2

- 3)

4)

To produce fermented fodder using rice straws.

To manufacture ropes from rica straws.

hasked.

To entract'and réfine'edihlesoil-from rice bran.
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0f  these’ utilization methods, éxtraction and refining'edible

611 from rice bran reduces- imports of  edible” 0il to-Pakistan

" and deve]ops the - agricultural product induatry.~ Therefora,'
_this recommendation is significant and should preferably be_

r'implemented as ‘soon aa it 1s- feasible.
f4;3 :FufnredConstrainta -
4.3.1 Futare production of rice -

In the_ Sixth Five—Year Plen,' 1t is projected that pth- rice-:
'cultivation drea wil] increase by 146 000 ha or” 1104 from the benchmark
'of 131 000 ha by developing new irrigation water. resources.‘ Furthermore,
:increase in rice yield, through affected by various factora, s neoessary
for increasing- rice production. ~In the plan, a- contribution rate of leach
of these factors is estimated to be 0. 27 for irrigation water supply,
”0 19 for fertilizer application, 014 for pest™ and: dlsease control, 0.05

'“lfor qualified seed distribution, 0.17- for replacing local” varieties to

fhigh—yielding varieties and - 0, 18 For - improvement of farming practices.
jTherPlan anticipates_that the rice’ production will be able to attain the
”ftaiéet“off4}20:million*tons in theffinal'year;'l987/88,'witﬁ an annual
'gtonth ratefof*A'Q?‘ﬁnring”the Plan ‘peried, For this, however, At is
E'éneeded to improve ‘the™ above~mentioned, factors as' planned to get “the
" de&ired effécts of the improvement._j . :
No 1ong—term development ‘plan” and forecast for ‘the. rice production
"covering ‘the” period after the Sixth Five-Year Plan are available. Taking
-into account a conservative estimate of “the- future progress of" irrigation.
ﬁwater;resouree'developmenty'it*can be considered that the above growth
'*raté'~of -iicé prbduéfion*”Will"deerease. ‘Herice, 'the growth rate from
"1988/89 onward is’ assumed to be 3.0% ‘per annum on the average..'Tne.
"anticipated rice production in 2000/01 is  estimated to be around 6.00

million tons,
4.3.2  Future consumption of rice:
In -the Sixth Five-Yedr Plan, the projected growth raté of 'rice

'ekports will be 3%'p6r'annum:through0ut-the Plan period and the target of
rioe'ekports'in'1987/88 will be 870,000 torns, From the viewpoint.of
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; maintaining an earning source of foreign currency, the assumption is made:
- that-.the growth rate of rice: exports projected in the Plen will have to
. be- kept after the Plan period Thns, ‘rice exports dn 2000/01 are
estimated to be. 1 25 million tons.};"'““' B ERE

The total population projected ia- 1987/88 in the Six Five-Year Plan -
- 1s 101 million. Therefore, per capita consomption of rice is calculated_f
to be 33 kg a year under. such assnmption that 3; 33 million .tons: ae the.
balance of rice production ‘and . exports are wholly oonsumed by 101 million :}

: people. This estimate indicates that the perx. capita consumption of . rice'V

during the Plan period deceases by 4 kg from the benchmark of 37 kg a

oyear. .. With an. assumed population growth rate of 2. SZ per annum on

},average after the Plan, the per capita consumntion of rice in. 2000/01 is

;estimated to be 35 kg a: year..F
4,343 ,Fnture:demend,andfsupply:bnlance s

“AS - described before, the total . consumption rice for domestic use,'
,,‘including home-. consumption by rice growers,. is, estimated to. be 3 .33
;emillion tons JAn 1987/88 and 4.75 million ‘tons. in 2000/01 under ther
a;condition that, ins the Future, there is no change in the present role of
“rice in being the steple foad. on’ the domestic market and: earning foreign
-fcurrency from exports. Furthermore, if -the. populetion growth rate in
erice growing areas. As higher than the current level followed by .an.
increase in home consumptiont‘by rice growers, marketable rice to the .
domestic consuming areas is expected to be: 1ower 1n comparison with “the

.- above estimatea Taking this into acconnt, however, the: marketable rice

-will increase by two times after 15, years.; PR PRI b
o According to the World Bank's forecast as. of the end of 1985 on_ the

.- Tice -marketing, situation in the international _market, India, - Indonesia

-and - South. Korea, being former importers, have become rice exporters.

::China .has also emerged as a. major rice exporter and.. its strong export

performance places China as the world‘s third-largest rice exporter
_behind Thailand. “and the United States.' Coupled with “foreign exchange.

 constraints in many developing and oil producing countries as major rice

importers, large supplies of rice are expected to keep world rice trade o

. sluggish,. In .order: to achieve the target ~of larger foreign currencyﬁ
receipts by rice exports under such a background . more e[forts will have
 to be made for’ 1mproving the quality and 1ncreasing the quantity of

pexportable rice.
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-4.3.4" ' Prospective -'conatraiﬁts o

In addition to the 'prevailing constraints of the traditional.
. postharvest practices in rice growing areas of Pakistan, another serious
':prcblem in the £ut:ure will be (1) to boost handling quantity of paddy at
.;"harveeting time by the anticipated increase of paddy yield and (2)
'additional capacities of transportation meane and storage faci}_itiee by'
: -.jincreasing marketable rice. . To estab]ish countermeasures for = solving -
such prospective constraints, studies from the short—term -and longu-term
._viewpoints ave’ required, paying particular ‘attention to breaking
bottlenecks in not- only quantitative ' capacity but also _qt-lalitative
' capability of,pcsthar\rest operdticn of paddy/rice. o
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. CHAPTER 5 BASIC CONGEPTS FOR IMPROVEMENT OF POSTHARVEST OPERATIONS

05,41 Basic Concentsl;i_” .

(1) Plans for improving postharvest operations are made with the.
following basic concepts‘ ' o B '
~71};:Minimizing the qualitative and quantitative 1osses of rice'

' “which geeur in eaoh Stage of postharvest operation,=
o : éjifSupplying higher quality rice with low 'cost to both

7ddomestic and foreign markets, and

- e . ;i S g_i_:_‘ g
'.3).:Increasing the income of farmers through rationalizings.

':‘their farming practices.

=.(2) Theg_formation of implementation plans;_are based . ' rhe
following four stages of postharvesting operations giv1ng due

'.7 consideration to each. function'
:l)f-Harvesting,_
:'-2) Rice milling,
_yﬁ)':Harketing, and _ _
&y Utilization of by products

5.2 The Concept of.Inproyement:in'Each Stage of Postharvesr Operation'

It is necessary Lo minimize harvesting losses to increasa farmers'
income by rationalization of harvestlng operations and to get more.'
national, revenue by rice exports. ' It is also necessary "to have a
consistent mechanization system, “and the final effect of mechanization

must be brought: to small’ farmers. =
5.2.2 - Rice milling =
It ~is necessary to. minimize quAntitative and qualitatlve losses

_which oceur. mainly due: to. outdated facilities and equ1pment of rice mills

.through introducing modern facilities and technology in order to produce
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_high quelity rice.. Improvements should be firstly extended to commercial
mills and finally ‘to: "Chakkies 'y which engage in rice milling at the
,village level e

5.2.3° Harhetiﬁgif"'”

is necessary to promote sound marketing arrangements of

paddy/rice by stlengtheniﬂg facilities and equipment such ‘as drying,

'Tcleaning, grading, weighing, packing,_storing and transportation in order -

to ensure smooth handling and fair trading and to eliminate the 1osses

which occur in each stage of the marketing process.'
5.2.4 Utilization of by—products

- It is necessary to foster an agricultural industry hy effectively
_-utilizing by—products such as straw, huek, ‘rice bran and broken rice. _Anf,
'effieient use of unutilized resources performs a role of ‘minimizing

1osses.
5.3 Perspective into'Improvementsf
5.3.1" Technical perspectives

{1 'Harvesting '
1}_fEach harvesting machine must be operated to the greatest

extent, that is, it should be utilized for harvesting other

’ crops such as wheat and so’ én. .

:2).-Machines should be able to be easily operated -maintained and
i,managed and they must be highly durable. :7' .

3)_.It is necessary to select and introduce machines which are: the

most suitable for local conditions in Pakistan. . These_i

machines should be . chosen ‘out of machines which have -been

'effectively utilized in other countries.

: A)l'These machines must be’ further improved so ‘that they fit local_

-conditions of the country



(2)
1)

2y

*-numbero in many parts of the country, TS necessary to’ take.

_73)'_

Rice milling

Improvements must be basically focused on the upgrading of

milling recovery and yield of whole kernels.

To" improve 1ice milling facilities which exist in- 1erge'i

certain measures for removing the defects which were commonly:'

l;observed in existing fecilities.,

High quality par-boiled rice Tust’ be prepared to expand

f;fmerkets both at: home and abroad

L4

.

D

Harketing'
The improvement@oﬁ7storsgeasndﬁtransportation must be- planned
based . on ‘a. mutusl*relationship; and the best location and

storage . capacity must be. determined in accordance with the

- actualistate’ of rice production and marketing

'Effective ways 3cf paddy cleaning and drying ‘should be

“developed at the 1evel of fsrmers and markets. ‘

To improve grading paddy, it is requlred to provide necessary

'*:Vequipment for testing the m01sture contents and foreign

4y

: l)._

.:other rice producing countries,'and practicable methods must

2)

3)

'materials. =

Utilization of by-products -

It is necessary to study iuna hy—products are developed in

_be introduced

It is necessary to fully study the quality of . the by products

'as raw materialsr

Appropriate technology and facilities for 1oca1 conditions 1n

rice_producing areas must be introduced_

5-3



5¢3.2 Social and economical perspectives

(1) Harvesting

1)

in rice producing areas where production innovation is. under

T way, there is . a- great need for harvesting more efiectively

'”nby neans’ of mechanization.,-:

_?)

3y

)

In Pskistan the income of average fermers is not high*-they .

'cannot afford expensive machines by themSelves.;;r;_ g

Thei effects 'of 1nvestment should be upgraded 'througn

applicatione of a work system on a group or contract basis.

it 48 also effective to utilize the 1and—owning system end the

'"*fsubwcontract work system existing in Tice producing areas.

(2) Rice miiling

1)-'
' of privately owned rice mills except for RECP—related millers.:f

he riCe milling industry dn this oountry is mostly composed

o Necessary measures must be taken to encourage the private

-Sectors.

'It is of special importance for the country to exploit new

export markets as well as to maintain present export markets

o by supplying high quality rice,

(3) Marketlng

| '_ '1)'f '-

2)

3

'executed in paddy/rice markets.‘

?For improving storage and transportation; it is necessary ‘to

:glve due consideration not only to: the marketing of paddy and

rice but e marketing other agricultural products,

E-particularly wheat.

-pSellers and buyers benefits must be regarded and a feir and'

'rellable transaction system must be promoted

Fair and smooth transactlons could be effectively ensured for

farmers, millers, dealers if a reliable grading system is

S5ety .



SO Utilization of bywproducta

'“T’ij'“Thia Vmust contribute “to the promotion of “industry at rhe
village level ' SRR

‘2)"Thia ia ‘also effective in 3expanding rural employment by
' 'Z"promoting a private activity force.-" '

.: 3) iExisting nsage “of! by»products should be fully studied in order

to avoid business competition.
533.3ﬂ“fnstitntiénai”petapectiVes?

(1) Harvesting

‘Although - most. farmers are aware: of the advantages of mechani—
'-‘fzation, they are. still conservative “n: adopting, and not able
.sto.:affotd,;_mechanized systems. ,Atx~the. initial _stage of
_'1ntraau¢iﬁg‘v'maéhiﬁeé, it 1s fnédessaty 'for_ .offiCial_
'organizationa'Fto take the;cfollowing meaanfes_,to _support:
farmers._ ,.:_f B | . o
1) To help farmers realize the effectiveness and economy of

Ju51ng machines.

.2).iTo show actual measures for utilizing machines by groups,

';3)jiTo -.acilitate operation/management of machinery, parts

ﬁsupply, repairing and to establish training system._

4)T?To promote 1ow—interest financing for farmers. j.f'

(2) Rice mllling S
:'Sheller type millers (about 1 000 on a. nationwide scale) are
-directly related to processing export rice and contribute to
obtalning foreign currency for “this count”y From the
standpoint of expanding exports 'supply by processinv high-
unality rice, it is 'urgently necessary to improve ‘tne
facilities. | ' .

1)_ In improving facillties, financial and technical ass1st—
ance . should "be officially provided Ias one .. of tﬁe

important policies of”exporting rice.
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2)

- Tor encourage 1mprovement of privately owned rice mills,
it ds effective to demonet1ate model facilities owncd by

. official organieatione.

.3
to provide incentives through pricing of paddy and- milled_

To promote procesqing high quality rice, it is necessa1y

'-,rice according to ite quality.-

(3) Markettng :

n

)

- 3)

;Warehouses must  be effectively utilized as much"as

possible, irrespective of the kind of crop._”“e__f

Official grading eystems for paddy should be introduced

_in the public markets.e

:The quality standards of milled rice: should be examined

'lin accordance with international specifications.-'

(4) Utilization of by products o

B

Introduction of new technology and appropriate facilities

by “an ‘of €ficial organization, in order to promote cottage

'-,industries, are necessary,.~

_An effectlve system for eecuring 3raw meterials and

dselling by products should be created
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_CHAPTER 6 FORMATTON OF PLAN

6.1 Improvement.lﬁems
Based on the concepts and perspectivea mentioned in Chapter 5, ‘the
following total . 34 items for improving postharvest operations are

identified and .listed in each process of postharvest operatlons., o
6.1.1 Improvemehﬁ.items for harvesting

Improvement item 1

- To mechanize reaping hy reaping machines

UImprovement item 2. e e , .
To’ mechanize threshing and cleaning by threshing machines

Tmprovement item 3

;To makerfarmers? eleaning}wo?k;more efficiehtihy winnowers

Imorovement item 4 . _
To mechanize.reapihg,.threshing and cleaning work by combine

harvesters

Improvement item 5 ¢

To improve farmers';sun-dryiﬁg'methods of paddy . -

Improvement item 6

To mahe farmersf transportation work more efficiently

Improvement item 7 - L o : —
To establish a rental system of harvesting machines to promote

- farmers' use of them
Improvement item 8

" To set up facilities for development and exteusion of machines,

and also training operators. and farmers
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6.1.2 Improvement items for ‘rice "m’i‘-uihg

Improvement item 9 _ : .
To improve cleaning and drying of paddy at shelier type rice}
T mills ' SRR R R

Improvement item 10

To improve. husking at sheller type mills :

*Improvement item 11

To improve polishing at sheller type mills T

'Improvement item 12 S
“To’ 1nnovate whole lines of rice milling process by introducing o

modern facilities and eq01pment '

Improvement item 13 3 _
o 10 improve the greding proceSS (separation ‘of broken kernels)"

- at sheller type Tice mills .

='”Improvement item 14"

‘To make the work more efficient by 1ntroducing ‘an automated

handling system (weighing and packing)

';Improvement item 15 -

To produce high quality par—boiled ricel

Improvement item 16
 To inprove rice mllling facilities at sheller type rice mills

through demonetrations of the fac1lities of modern mills, up

“dated teehnology and management

: Improvement item 17

To 1mprove mi]le in v1llages ("chakkies") o
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6.1.3 Improvement items.for marketing

Improvement item 18 L N _ B _ _
To increase warehouse capacity for paddy 1n rice producing-

areae';

’Improvement item 19 _ S L C
'To 1ncrease. warehouse oapaoﬁty._for_:milled rice in  rice

producing areas

;Improvement item; 20 L _ - S
To improve farmere storing practices for paddy/milled rice

Improvement Ltem: 21

" To promote ‘bulk storage and. bulk transportatlon of paddy

Improvement item 22

To improVe warehouse management for paddy/milled rice

-Improvement item 23

To strengthen transportatlon capacity of mllled rice

',1mprovement item 24 , S e . : -
To Amprove’ paddy markets- through innovatlon of -facilities

(cleaning,_drying, grading, weighing and auction)

: Improvement item 25 _ .
To improve ‘paddy - gradlng and 1nspeetion methode by providing
proper. equipment and technology

Improvement item 26 _ . L
- To rationalize: grading and inspectlon standards f01 milled rice

in accordance with international spec1f1cations

fImprovement item 27 E
To match the quality of paddy and milled rice with prices in

order to encourege upgrading quellty



61,4 Improvemeﬁt_iteﬁs-for utilizatioﬁ:dfiby&productsq?

Improvément Atem 28
' To manufacture straw-processed products stich- as valious kinds

of ropes and mats

Improvement item 29 _ _ .
To produce high quality bulk feed from rice straw

Improvement item 30 _
To manufacture charcoal 1umps and briquettes from rice husk

Improvement item 31
- To: produce edible oil from rice bran®

Improvement item 32 _ .
. To produce high quality feed from defatted rice bran SRR

Iﬁprovement-item'33 _
' To produce various'kiﬁds of products from broken rice
Imprbvemeht_item 34 o
“To "1p'rov1ag “‘demonstration facilities - for ‘utilization. of
6.2 Selection of ImprOVeﬁent'items '
‘The"aBbVé;meﬁtioneﬁ'“34 “{tems Hévé'-beén*:evaluatéd- based on- the
follbwiﬁg_fabtors as criteria for selection, =
(1) 'Critéria-for evaluation

1) Thefﬁégfeé'tb'whiéﬁithe”lﬁéseQ ére minimized -
a). The degree to which the qualitative loss is mlnimized

b) The degree to which the quantitative loss is mini-

mized and quality can be improved
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2)" The Degree of increasing farmers profits .
é)' COSt reductions rhrough rationalized harvesting
b}iflmprovement in paddy quality

¢) Diversified crops through a shortened work time and}

‘ n,laborers ;;, P B N .
d);iStabilization of paddy pxices through a rationalized. _
- marketing system B B '
3)  The Deduction of marketing.cost.s\' -
- a): To what extent costs have been deoreaeed
':b5  Economic effects due.to smooth transactions
' c) Market expansion by cost oeductions.
34)e The Degree of contribution to the expansion of exports
"nj{ Increase of export merkets by cost deductione

b) Stabilization and expansion of export markets through '

' quality improvements '
‘5) . Effeets on rural communities

a) Whether,~or .not.-employment _opportunities have been

-increasednﬁ_.n

'b)_iEffeets=onernrél éoeieryxpartieularlyfon;rhe economy

_é)i Tﬁe restrieEive:faétors in rural sociefiesi_
.65 Effects on- the prlvate—sector-activity force o

“a) The degree of promoting privateusector aetivity force

b) Effect on related industries
YSVVTne‘&egree of ‘effectiveness of'by;pronncte.

' 5) Contribnrion to.national eeonomy':”:‘

b) Fostering village tndustry

c) Increase in farmers' income
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8)  Technlcal 'dg_if'f:ice'_lty.':"
a) 0'per'5i_§§m§i‘a1"*351‘1‘1_';;3; e
h) Capabiiitiés‘ hfor}r mgiﬁteﬁénce5f anof.'repairing; cof
machinery ' - : .. R o
9) Conformity with the governmental policies_..
- kajl Relation to the Sixth Five—year Plan
v.b) Contrihution to the national economy
10). Administrative Problems | e -
| N a) Relation to other ministriesu.ﬂ_:

b) Institutional restrictions

hll)-'Technology Transfer

.a) The quality of technology

b) The need of technology transfer

12) Relation to other governmental development plans and.

'iinternational cooperation development plans

{2) 'Selected items for improvement

. 9 items were selected from a total of 34 items for improviag”

ipostharvest operations on’ the basis of criteria mentioned i

6.2. (1)

In this selection, both the advantages and restrictive factors -

'for each item were also analyzed

7Selection i _ TR
"Mechanization of reaping by reaping machines

(Advantages)

D fEliminates qualitative and quantitative losses by

”reaping at the optimum time

2) pFarmers can prepare the soil earlier for next - rabi
' crops.and ;as a result, they have a higher yield in
. next crop

3 Saves labor costs for.reapingf
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_Selection 2 T
' "Hechaniaation of threshing and . eleaning..by ‘threshing.
machinee ' o '

(Advantages)

l)ﬁ'Eliminates qnalitatinE"'and” quantitative 'losses by
' avoiding the practices of : leaving stalk paddy in the
J:.field for a long time

“'2)'.Inoreases the paddy price by selling cleaned paddy

1'3)3'Threshing is done by a smaller number of workersf"

‘"Methanization 'of ‘reaping, ~threshing and cleaning by
“”oﬁﬁinefhatvEStersu'%”,f;~ P PR a
(Advantages)

1) Reaping, threshing and cleaning is done at one time

{2)_ Eliminates qualitative. and quantitative losses by

smooth and consistent harvesting work

3)"Farmexs,canhp:epa:eﬁthe soil;earlier~for,thernext
: ;rabiygrops,lthusiinereasing:thelyigld30£ the rabi

crops -

- selection 4 _
" "Establishment of rental systems of harvesting machines to

promote farmers 'ﬂse"“
(Advantages)

1) More farmers could have access . to machlnes and they -
will become familiar with theﬁmachines, especially

- among small farmers

2) The maehines could be maintained by proper control

and management

3y Promotes smooth extension of harvestlng machines to

fermers



r'Selection 5 .
"Establishment of facilities tor development and extension

of machines and training farmers and’ operators

l,l)-'Promotes better' application* of : harvesting”'ﬁéchiﬁés'
-and modificat{ons to suit the ]ooal conditions -of -
_Pakistan ‘ '

2y .Machines could: be kept under propex operatlon and

-;maintenance by training operators

-.Selection 6
"Improvement of husking at sheller type mills

: l) Eliminates :=qualitative,uwand quantitatlve ~ losses
ocoufring at-exiSting sheller_typoubookers'
2) ,High quallty milled rice could “be prepared for

: _domestic and the export markets

.3 Promotes modernization of rice milling facilities

Seleéfioﬁ.7 : o _ .
" "improvement of rice milling facilities owned by the
'priGatg“sector through demonstrations of up-to-date modern
 facilities" .
1)'-Encourages' the private’ secfor :to. im?idvé.'their
irfacilities ' C
2) * Promotes technology for milling a higher quality of

'rice, especlally for exports

" election 8 _ ‘ |

'"?fdductibﬁ:af ediﬁlé’bii-frdﬁ rice bran”

1) Utilizes rice bran more efficiently for edible oil
gand animal feed L ' '

o2) Saves foreign curfénd? uéed for.importing edible oil

-3y Efficiently supports the production of -0il seed in

extraction



.Selection 9 T . L .
_ "Provision of demonstration facilities for utllization af

by*products
B ,1) hncourages the development of coLtage industry and
5increases rural employment '
*Z)LFPromotes efficient utilization of . byuproducts of

frice, such as straw, husk, bran and broken rice _

3) Inpreases farmers income'_ S
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~ Restrictive Factors

and Suitable Time for imp1EMQﬁiﬁtiOﬁ.::

“Improvement

Number -Items:

Suitable Time for

Restricttve ractors o Implementatlon_
“on R
.3;1mplemen§gtion; . 1sr _ 72nd : 3rd

l stage stage -stage

;fTo mechanize reaping

" by ‘reapers
"To mechanizé':
5 :hreshing_and _—
" cleaning by '
threshers
- To make farmaré'- - -Farmexrs do not show
'3 . cleaning paddy - much interest, There 5
E ~more efficient by is not much incentive-
'winnowers _ on paddy prices
- To mechanize
reaping, . threshing :
4 and cleaning 0
by combine - -
harvesters:’
" To -impiove Farmers do not show
~ farmers’ sun- .much interest,, .
5 " drying methods Marketing price of = o
: of paddy paddy. does not ‘ré- e
* flect the efforts
~of drying paddy by
_farmers B -
- To make farmers’ ‘Asﬁfarmers”éaﬁﬁof' .
transportation work presently afford to -
more efficient . -arrange: suitable‘i‘ o .

6 o ‘,transporting meafs, ' )
it is difficult to a :
make this work more
efficient presently.,

To establish:
rental systems
7 of harvesting - o
‘machines to . .
promote farmers'
use of them ..
To set wp facili~ .
ties for develop-
g~ ment and extension o

of machines and- -
training operators
and farmers
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:cRestri¢tiye?Factofé

Suitable Time for..

15

quality par~b01led
rice '

research and develop~
ment are accomplished

SR wee depemiee o Im 1ementation
-Number Imp;:vement - on - - L
: el REmS Implementation Tt Cmd T 3ed
K ' :’ stage stage stage
To improve -~ It is" difflcult to. im—
_ cleaning and prove this process ":,u,ﬂ; o
" drying paddy at inmediately. The costs .
9 - commercial mills are high for installing . - o
' S ndrying and’ operational_: N
machines, mainly for .
]fuel '
- To improve husking . ... o
10 process. at shelle1;~~r" Lo
' type mills L
Tb}improVe-thQ : ﬁMThe financedfqr ‘the -
5 polishing protess’ . Implement -is’ great. ‘and
11 -at sheller: type . it is more. effective to o o
- mills ;.. do after. improvements . '
- in‘the husking process'
To innovate the ‘ .This process will be
all. aspects of 7>improved when the =
: © xice'milling - ;wimprovementszimple—:‘“
12 process by Intro- . Lep: 0
© ¢ ducing modern .
facilities and -
equipment
To.improverthegxﬁ.-\
o gfading’prbcess >
13 in commercial n,when the differences . e
: s mills cooedns prices between . .
' .- .wholé.rite and broken. . .
Corice” becomes reason~ ,=*'
,able. Gt
To'make the work ‘,{ThiSﬁimprOvement*shduld
more effective by . be implemented after
14 automating handl-. . milling processes are 0
ing equipment’ fully improved
- (welghing. and
packing) - . .
To improve the pro- Production of high ..
ducing method of . quality par-boiled rice o
par-boiled rice’  would be possible at h
and to make high the time -technical. o

through step 16).

6-11



Suitable Time f01  -

 and milled rice

“losses, and it will take °
. time to: implement this o

improvement.~ :

S e Restrletive Factors . Implementation
Number Imprpvement _ Cen S _ :
. 1tems © Implementation ©  lst ~ 2ad’ " 3rd
R : o - 3dtage stage  stage
To improve private =
nills thr@ﬁgh'“ T
- . facilities of _
16 modéern - facilities, »“' o
70 up-to-date tech~
' nology and 0pera~
tions. '
To improve mills - Owners-of chakkieé'ﬁiil '
o in villages ~pbject to an immediate
7. ("chakkies") "'improvement, even if o
' LW qualitative and ‘quanti= =
<" fative” Iosses are - ho
:“ebserved }
To increase’ wafé»iﬂVEffects,of investment
house. capacity for ‘will be“ssialls Paddy
 paddy in rice " would bé “stored for
producing dreas - about' 'gix months’ and
. ¢ there dré’no ‘other
;fproduct t6be stored
: eriod
18 o
-9continues during the
storage of: paddy. and
. ‘there“1s fio'big demand
S in these areas. :
To:iﬁdtééééfﬁéﬁe;'”fEffeCCS nvestment:
house capa¢ity for ~will befémall. Milled
milled rice in -~ srice“would be stored for
rice producing about six months and
19 . T Q
- areas : there ‘are no other pro-
“ducts™té be’ stored -
during-the- period when
‘milled- rice is not-
stored R
To improve It is necessary to make
fariiers' ‘storing farmers Tecognize the :
20 practices of paddy ‘stupidity of causing 07
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‘Suitable Time for

relation between the

supported price of paddy
_ and its quality becomes

clear and farmers and

_tradérs bécpmg,aware of
- the importance of these

facilities.

i “'Impﬁdvéﬁénﬁi : Resprictive Factors.:__: Implementation
Number. - . - Trems L on.
i ; R . Implementation : lst '_an 3rd -
' ' R atage ‘stage stage
VLTo promote bulk :',It is neeessary to o
storage and’ bulk :perform bulk storage S
'transportation,of_ .and bulk transportation
a -paddy . of paddy based on a. '
3 ., consistent way. of . o
o handling, but the: time '
. 1s not yet ripe to.
- effectuate this
oo :condition. o
'To improve ware- *H;This improvement is
‘house management.. .. possible. only when _
of agricultuial . parties concerned . . ;
. _:.products _become aware.of the . .
22 0 e . ‘stupidity of causing 0
losses . during:the S
..period: paddy and : R
-milled rice are: stored,,_;
. and it will take time, =
" To strengthen the f;It is necessary to
transportation... strengthen the trans-
capacity of milled ;portation capacity by .
Crice = - - :freight cars or trucks . .
: ;8o that cargoes can be .
S _ gtransported intensively
23 " at the time rice is ° o
-_:transacted However,
-increase’ in fre1ght -
. cars.and trucks ..
- Anvolves, institutional
problems. .
To improve. paddy. . .These facilities would .
markets through be utiljzed by, many ..
innovation of parties concerned and B
facilities ‘their real effect will
_ ' be small until such
24' time. comes_when_thg;,
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Improvement

" ‘Restrictive Factors

- Suitable Time for

.- Implementation

32

rice bran

~ work ‘stated - in step 31) -
‘is. accomplished

Number . on . —— ’ - i
N S n etens “Implémentation st 2nd . - 3vd
S R R T stagé, stage stage
- To-improve:grading " This improVement would
- and’ Inspecting - i :
25 ~niéchods .of: paddy/ - " ) o
"7 _rice by providing f'interested in’ quality 7
,equipment and i dealing-with paddy ‘
technology e
: To rationaljze the ST
rgrading and. the _ ‘ealized when
. _'. inspection it bécomes possible ‘to
26 standards in ‘determined the’ prices 6
compliance with ' Q0f milled rice with oo
" international Mot icentives
_spécification: SR § 4
To. match the Iyt
. degree of quality
~.of paddy and rice . :
27 with their‘priéé£"5ﬂrationaiized for. “there o
: in order to upgrade still remain insti~ ' o
quallty ' ¥ ' E
' To manufacture K
A straw- processed : be able to be produced
28 products such’as”  ‘ornly When'a full study: o
straw ropes and’ o ds made‘on the quality
.mats ' e ’ 3 '
To produce high ?“*iThls would be possible :
29 . quality: bulk feed :fafter research ‘and -b
" straw, o 'development are made in
: step. 34) - : _
: ~To. make husk: ihtbﬂ:iThis W uld be" possible"‘“”=-“f"f
_'30' charcoal® lumps and after’ research and B
briquettes *development are. made in; ©
: "step 34) : :
_ To provide edible~ . _
31 oil from rice IR o
'bran S e '
To_make feed - This Wbuldfbé'possible
from'defatted ' . ' whén oil extracting . o
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Number

‘1tems

* Improvement .

- ReStrictivéfFéetors

suitable Time for

Tmplementation -

on

=;;,_;-:Implementatioﬁ ‘.::

Ldst. 2ad o 3rde
-stage -stage stage.

i

.33

To makéjbfﬁkenf o
rice into various
- kindg of: products.

stated in step 34). .

" “This would be possible .. . .
after research and . _
© development are made.as, .. ..

o provide of i
~ demonstration
‘facilities for -
_utilization of

34

by-~products .
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6.3. Proposed program for,improvenents L

The

selected nine items stated above can be- arranged as the folw

1owing foux proposed programs for improvement-

S

"o mechaniZe harVesting works ';;i- - f “rr"'flﬁ”ﬂﬂ'“

:The mechsnization of harvesting practices makes it possible to’

minimize losses, to save labor, to shorten time,._and to

'  diversi£y crops. (This includes the abovenmentioned Seiection”

1.

1, 2 and 3.)

"To modernize niliing fecilities“f.. :
:imnionements in fecilitiés.and onefation of husking operafions

make it possible to minimize 1osses which ‘occur in existing

N equipment, and to produce higher' quality mitled rice “for .

'.'domestic and foreign. markets.' (This is the above-mentioned

II11,

Selection 6.)

"To produce edible oil from rice bran"

The production of edible oil from rice hran means the effective

- use of rice bran which ‘was not fully utilized, simultaneously

Iv.

saving a lot of foreign currency used for. importing edible oil
(This is the above—mentioned Selection 8.)

“To establish fac1lities for improving and developing post-'
harvesting technology

To improve techniques and faciliéies- régarding posthafﬁést

. operations such as harvesting, paddy processing, rice milling,

marketing and utilization of by-products, the necessary
facilities must be established, for conducting the required
'pfacticni' research/development and training. (This contains

the above-mentioned Selections 4, 5, 7 and 9.)
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6.4 Alternative plan3a

This sect

'programs state

ion describes alternative plans for Lhe four proposed

d in  section 6e3, exomining_ them to “obtain the most

pxaetical plan.-

'6.1;1'TPlansaand'study{::"

:(I)J To.mechanize'hsrvesting.WOrks-

Alternativefplen.ihiﬁ _f-'

Mo mechariize harvesting, it is fhe Best way for farmers

to have various machines such as a reaper, thresher and

CUmbine harvesters and to use them by themselves."

Study 1;

The best method is for farmers themSelves ‘to buy and use

L_these machines.: It is difficult, however, to expect much

.even with some governmental support, when we consider the

economic 'capability of small farmers,. which are the

majority of rice producing farmers.

oAiternative plan 1-2

"To provide farmers with various machines by letting'

' private= sectors esﬁablish systems ‘for leasing these

o machines to farmers"”

”Study

e?InsfPsktstan;}*somef;priﬁs;e~ companies employ big combine.

-harveSfers already:frHowever,gmo:e technical improvements

ere”required:for=pa&dy ha;vesting,'and machines are very

expensive, It is therefore necessary to remodel these

_cbmbine harvesters'to-fit small—scaledFfarming-operstions

and to use rice straw etc. Thls means that government
assistance | or -support would be necessary for the

development.



-Alternatine'plan~l-3
"To establish rental qystems by governmental organizations

$0 that farmers or private sectors can’ directly rent .

 machines from these qystems.
Study T e e '_'5'5

Notwithstanding that needs are great: for. mechanization of
harvesting, . farmers 'are__ generally - unaware - of - the
;_efficiency aoquired from utilizing machines in harvesting_

| 'and their financial ability is also limited.' Machines are
not fully remodeled ‘to adapt local Pnkistan1 conditions._
'.i'Under these circumstances, gavernment support is a must at

the initial stage of introducing machines.
(2) 'To'moaéfhizé'milliﬁg fa&iiifiés‘”

‘Aiterﬁativéf plan IT-1

"aninﬁrévéﬁfénilitiés'énd ﬁaﬁAgéﬁent:of“511 the. pr0cesseé N

ot the sheller type mills who supply milled rice to both

domestlc and foreign markets.
Study

: MOre“than tWO'million"tOnétOE“milléd riceﬂargiprbCESsed*by
over~ 1,000 sheller  type .mills existing all over the
conntfjg,!@verall_improvgmgntg'onﬂthe;rice milling éro—
'ceSses'of‘thESé nilis7wou1d‘produee“a gréat-effect; but
entail huge outlays. It would be therefore more practical
to imprnve the processes with priority placed on the

: process which will produce the greatest effect, instead of.

improv1ng all the processes at once.
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;gAlter

i lStudy

o)

native plan Ii-2

"Ae the firet step towerd Lhe modernizatiOn of mill to
improve the husking process of the sheller type mills"

It is technically and financially easier than plan II 1 to .
lmprove the - husking process, which causes the greatest

loss of existing mills.

To i)rodnce 'edible' 011 from tice bran -

J Alternative plan Ill—l S

“It dis, planned to install oil extraction equipment at the

' main millers in rice producing areas, and to set up ‘an oil

‘V;rStudy

plant at port areas for producing exportable oil cake and

edible oil "o

'glhis plan not only aims at: producing rice bran oil but

j:,lencouraging the. production of oil seeds (such as peanut

;Tseeds,_sunfloweriseeds,_mustardhseeds,_rapeseeds, etc,)

'Uuwhich'is'etrongly urged by thé gosernment' This means

‘that great national benefit is expected from this plan.

tj;The plan would be willingly accepted by rice millers

-because they can diver31fy their business. =

' Alter

naLive plan 111-2

it is planned to establish edible 011 extracting and

o refining system in the rice producing areas,"

= Study

Most sheller type mills are located near towns 1n rice”
producing areas, therefore, this plan is effective in view
of collection of fresh rice bran. Presently, however, it
Would be more effective to enforce this plan after the

facilities of mills are improved to some extent, because
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there are such probleme as the’ uniform quality of bran
supplied; mlxing of - husk and broken -xice in rice bran and

S0 0N | -

(&) - To ‘establish facilities for improving and developing post-

harvest technology

'Alfefnﬁtive'olenolveﬁl
:"lt is plenned to _conduct practical development .f
_:harveeting machines,r rice milling facilities and those
.necessary for utilizing by—products.; It is also planned
to train farmers and other workers concerned on opera-
”'tion, repair, maintenancelmanagement, etc._-
Study
_Most 'machines releting"ﬁo' postharVest operatione ‘are
developed in’ forelgn eountries,‘and their perfo*manee and
capability ‘do. not  meet "the. various locel conditione in |
rice producing -areas ~in Pakistan._' STt is therefore
: neeessary to’ aetively rémodel these- machines S0 that ‘they
'may ‘meet” the actual conditions. T aehieve a smooth '
Cexterision of these maehines, B s also indispensable to
.'give :proper training to” farmers concerning operation,-

';repair, maintenance anﬁ management of these machines.
6.4.2 Schedule for epplieetion'

It 'hae'sbeeol'eoeluated 'tﬁet..it is preetical to fcetry out each
_alternative plan descrlbed in section Badis 1 according ‘to the. following
'_schedule whlch ¢consists of first, second and third stages._

The first, second and thlrd stagee referred to in the above schedule

are to be 1nterpreted asy’

The firet stage_

Subjeetive eonditions and objective situations of the plan have

‘been arranged, and the plan ean be 1nitiated at any time
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_The*éecondfétage"
The first stage has progressad considerably, ‘and the plan’ can

be enforced when the subjective conditions and’ the’ objective R

situations have been arranged

The third stage

'_-Subjeetive conditions and objectiva situations of the plan have

~not been arranged and, the accomplishment of the first stage

and the second stage is the prerequisite._ It will take much
time to materialize the plan._” '

Plans and ApplicnﬁienTimé

 Plans - . Time for application
1. To'mechaniée harﬁésting work . 'iﬁé firét:':fﬁéfééénnﬂz‘_The:tnird
o ' ' ___stage - stage ' sgtage

° To let farmers or private sectors
- use machines from rental
systems operated by government

OrganizatiOns

To denélop a rental business :
_operated by’ private sectors

Vso that farmers ¢an use these
machines. : '
Farmers have for themselves such -

various harvesting machines, . —— —_—

reapers,; threshers 'and coumbines.
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I

~To ﬁqdérnize_the‘millers

Pians

As the fitsﬁfatép toward -

" modernizing milling'facilities.

) “it is’ planned to 1mprove the

Ahusking process of sheller type

:.V'mills._r

| I

To improve all procegses of o

‘rice milling facilities of

sheller type mills'ff“
To produce edible oil from
'rice bran '

To install 011 extracting
equipment at the main mills

1in rice producing_areas,—apd

to set'dﬁ an oil plant at port
areas for producing exportable
oil cake and edible oil. -

To.espabliSﬁ an 0il production

_system_ﬁith.ektracting and
‘refining facilities in rice

producing areas.

i 6__22
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 Ap§1ica1ﬂe;ﬁime;

The aecond
' stage ‘

The third -
‘gtage

stage




£ .:.TW'P.M_I?-S_ ... brplicable vine

IV, To establish facilities for o 'rThe_fiEStﬂ Thé'5é35ﬁd The tﬁifd
S vowoostage ... - stage gtage

Timproving and developing post~ _

-;ﬁtﬁﬁharvest technology L

fIt is planned to CQn&nct pract:icsl!.':j
'.development of harvesting _ -
',machines, rice milling facilities

;and those necessary for utilizing

.”_by produets.: It is also planned to, .i:“ — S -

:igive education or training to’ ' - .
farmers and workers concerned with

‘foperation, repair “and maintenance[

management.{
'6;4r3”'Pians;for_implenentation.'

The foi]owing four plans, which subjective eonditlons and objective'
_situations of the plans have been arranged and the plans can be enforced

'?at any time, are proposed_fqr=improving postharvest_operations of rice.

B Rental operation of harvesting machines

‘As the first step toward mechanizing' harvesting, governmental
"organizatlons establish and manage rental systems of harvesting

'._machines to promote utilization.

EII, iRental operation of rubber—roll husker

As h first step toward modernizing ‘ricé mills, government .
organizations create systems for husking machines to sheller type
wiils. | . , . Lo .

III.. Production of edible oil from: rice bran

It is planned to install oil extraction equipment at the main
‘mills in,riee_producing areas end to set up an oil plant at port

-._areasﬂfor'producing exportable oil cake'and'edible oil.
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IV,

Eétébiigﬂﬁénﬁfbf_fécilities for improving and ‘developing postharvest

'technology

'_It is planned to conduct practical development of harveetingf
_machines, facilities fnr processing rice and for utilizing by~
-products. It is also planned to give farmers and ‘other workers

concerned education and rraining on operation, repair and maintenw

ance of machines or facilities

......
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