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CURRENCY EQUIVALENTS

The exchange rate of Bangladesh currency, Taka (Tk) is tied to a
basket of currencies, with prime linkage to United States Dol-
lars. The official rate as on 2nd February 1992 was Tk. 38.9326
per US Dollar.

US 8 1 = Tk. 38.9326

Tk. 1 US$ 0.2569

Weights,Measures _and Units of Number

1 maund (md) = 0.03732 metric ton (MT)

1 loeng ton (British) = 1.0lo metric ton (MT)

Lakh, lac Hundred thousand (00,000)

Crore Ten Million (00,000,000)

Financial Year(FY)

July 1 - June 30.
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Public Procurement of Paddy and Rice
in Bargladesh

Milling and Siurage
Adjustments for Efficiency

EXECUTIVE SUMMARY

1. In recent years, the growth of paddy production in Bangladesh
has shown steady upward trends. Such production gains have been
most noticeable in the Boro Crop where the use of modern agricul-
tural inputs and use of power pumps for irrigation are wide
spread. With such trends and a selfsufficiency in rice produc-
tion. the traditional methods and objectives of public procure-
ment are becoming increasingly out of tune with the real situa-
tion. The major objective. thus <an now be to give price support
to producers towards a stabilization program so that prices do
not fall during harvest season. Such public procurement entail
collossal amount of scarce financial ruesources of the Govt.
“herefore. attenpts to improve the efficiency of procurement is a
vital requirement.

2. Under the present situation. the form of procurement is taking
the shape of a buffer stock operation. The recent foodgrain
balance indicate a positive rice balance which is likely to grow
rapidly in the expected favourable situation. With increasing
surpluses. the role of the Govt. Department will Lz mainly to
hold stocks for long range storage either for future shortfalls
or for export.

In either case. the need for safe keeping of the precious food-
grain gtock is supreme and without which the whole program is
bound to get into serious difficulties. It is not only good
enough to have an efficient procurement policy, it should also be
implemented well so that all major objectives are achieved with
least bugdetary costs.

3. The major objectives of price support to farmers are best
served by procurement of paddy and not rice as is presently
practised. Paddy keeps well in storage for a longer period than
rice. The climatic conditions of wet months make milling and
storage very difficult. In such a climate rice spoils very
quickly after a maximum shelf life of 2-3 months. This compells
the Govt. to release the rice into another procurement season.
The dumped rice puts downward pressure on thae price, necessiating
additional quantities of procurement. Here the surplus stock must
be taken off the market and stored for a lonag period safely.
Under the present state of milling and storing technology of
Bangladesh, it can only be done in the form of paddy. Moderately
wet paddy can be bought with a system of discounting for extra
moisture. Indian and local experience indicate that such paddy
can be kept safely under present storage technology.
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4. Many other reforms can enhance the efficiency of procuremert.
They are (a) Discontinuation of Mill Gate Purchase Schame (b)
Fixation of Uniform milling ratio (c) Procuremsnt of rice for
PFDS by tender (d) Procurement of paddy only at farmer level. If
implemented.they will certainly reduce budgetary costs of pro-
curement with better price support for farmers. But, these are
ad-hoc solutions only. The real solution lie in long term devel-
opment of crop-dryers, silo storage planis, modern milling indus-
try and an export trade in rice with al) the economic benefits of
such a modern and efficient post harvest sector.
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PUBLIC PROCUREMENT OF PADDY AND RICE IN BANGLADESH
MILLING AND STORAGE

ACJUSTMENTS FOR_EFFICIENCY

1. Eve, since the great Bengal famine of 1943. successive Govern-
ments of territories now comprising Bangladesh, attempted to
ensure food security for the people. Chronic deficits of food
grain ware met by imports and at the same time. a program of
internal public procurement continued for the last five decades.
Since independence in 1971. the Government of the infant state of
Banaladesh pursued vigorously the obijective of attaining self
sutficiency in food arains. At the same cime.internal procurement
07 paddy and rice was continued for various reasons. The technol-
oay of creen revolution in the form of HYV seeds, chemical ferti-
lizer. irrigation and use of modsrn pesticide has silentlv revo-
lutionized tihe paddy production in recent vears. Inspite of many
natural disasters like cycloiez and catastrophic floodinag at
regular intervals., the rate of growth of paddy production main-
tained a steady and sustained upward trend over the recent vears.
Specifically. dissiminition of irrigation technclogy in the form
of deep and shallow mechanized tubewell pump have made possible
to brina into production once fallow lands to harvest a second
crop where once, only one grew fed on rain. Inspite of these
impressive arowth statistics. the per unit area yields are well
below Pakistan. Burma, Indonesia. Malaysia., Sri Lanka and the
Philippines. As a matter of fact. the present country wise aver-
age yield of 1.52 MT/hectare of milled rice is only one third of
what the BARI varieties have achieved in farm level experimental
plots. Therefore. the often repeated fears of reaching a techno-
logical plateau of production at which laws of diminishing return
apply. are a long way away in Bangladesh. All these and the
various analyses which indicate Bangladesh’s evident comparative
advantage 1in paddy production Jjustifies fully. the effort to
increase production leading to export in foreseeable future.

2. In the past., the Govt. procured rice and paddy by various
coercive methods. Levys on producers, rice mills, cordons, re-
striction on movement of arain in selected areas were some but
not all of the methods the administration used to build up the
“food <security" stock. Qutright confiscation under "Anti-
Hoarding” laws and forced lifting of rice in border belts were
also practiced. But with near self sufficiency in the recent
past, the major object of internal procurement can only be to
provide price support to the grower. The advantages of a well
organized and effective prices suppnrt prcaramme is evident in
case studies in India, Kenya and Pakistan. Like in any social
benefit program. there is an essential cost element in internal
procurement which the society must bear towards its present and
future benefits. While there are conflicting opinions for and
against a price support programme, there is no difference of
opinion for enhancing efficiency in the implementations of such a



program. There is again no controversy about the ill effects of
an ineffectual expenditure of public funds and such funds. are
scarce in today’'s Bangladesh. WB reports that over 4 billion
dollars are in the pipeline "awaiting" disbursement for a multi-
tude of development programs. each with its own priorities and
compulsions,.but all with high IRR. The ocpportunity cost of public
funds in Taka form is difficult to determine. but certainly never
been higher than at the present moment. To implement an effective
Drocurement with high efficiency should therefore be a top prior-
ity policy objective. To be otherwise, will not only entail
wastage and leakages of scarce revenue resources,. the ill effects
have and are having far reaching social and economic repercus-
siong detrimental to the objectives of social benefits.

3. Giwve vhat the internal procurement is essential to provide
the vite o.ice support to the impcverished paddy c¢iowers of Ban-
adladesh attempt must be made for devising methods to usher in as
r . ch efficient as possible. The limitations of affecting an
eTfective price support programme of gigantic proportion is well
known especially in a poor third world country like Bangladesh.
Structural weaknesses in public adininistration, lack of physical
infrastructure. antiquated post-harvest technical services and
poor transportation in a wet tropical climate ideal for rapid
deterioration of food grain quality.are some of the inherent
constraints under which any planner is doomed to work. Nonethe-
less. if the task 1is challenging. the rewards are far reaching.
Any improvement in this program will have an immediate positive
impact upon the production of paddy. Any added wealth thus ac-
crued in the rural areas, where the pocrest of the poor in the
present day world live, have such human impacts that are diffi-
cult to visualize for persons who have no personal knowledge of
what abject poverty means. In such circumstances. all efforts
should primarily be channeled towards providing a higher share of
the procurement price to the arower wWho never receives, nor is
likely to receive.the total public support price. Any percentage
improvement of his share is an improvement indeed ! Therefore,
efforts will be made to suggest ways and means to bring about
dreater efficiency into the public procurement of paddy/rice in
Banaladesh. its principal instruments of milling and storage to
implement the program. The old question as to the choice of pro-
curement in paddy or rice form will be attempted to be resolved.
Optimization of existing post harvest technology and improvement
of =torage procedures will also be suggested. With a case study
of India. these structural adijustments, if implemented are ex-
pected to bring about considerable saving of resources both in
monetary and stock quality terms. All there reforms are designed
to achieve the primary objective of internal procurement:to
provide price support to the grower. As to the consumer inter-
ests, and providing relief to the vulnerable, there are other
venues and mechanisms which must not be confused with the objec-
tives of internal procurement. Improving the distribution system
is another matter altogether, to be belt with separately.



TI. STABILIZATION POLICES

(1) The Need to Support Producer Price

1. In the opinion of many rice marketing specialists, there is no
difference between price stabilization at producer level and
maintenance of a national buffer stock. A stabilization agency
acquiring stocks to implement a floor price in a year of good
harvest will hold a part of them for the following year to be
sold at greater advantage.should the harvest be less favorable
that year. This stock may be termed by various names. but in
reality it is a buffer stock. The function of this stock may be
likened to that of a shock absorber in an automobile to take care
of bumps to make the ride smooth. Stocks thus held must also be
released at regular intervals and replenished. also regularly
otherwise.the quality is bound to deteriorate tb serve no useful
purpose. Besides it will cause large financial losses to the
stabilizing agency. It is. perhaps. reasonable to distinguish
between two stocks - one for normal and seasonal stabilization of
prices. the other national tuifer stock to take care of emergency
shortages. Such emerqencies could result from any or a combina-
tion of

(a) A severe crop failure due to floods, drought and pests

(b) Disasters like cyclones and floods which not only reduce
production but also cut communications and disrupt marketing

(c) War or political upheavals to upset trade patterns.
2. Thus, in practice, a buffer.reserve and distribution stocks
all may operate together. It is only the quantum of stocks and

the intended mode of use in which one may find a distinction.

3. Rice producing or consuming countries in which stabilization
of prices are in vogue.generally fall into three categories

(a) production is much less than consumption (25-50% shortages)

(b) production is close to consumption but some imports are
necessary (5-25% shortages)

(c) production is in excess of consumption with need to export
the surplus quantities.

Bangladesh is presently in the category (b) with situation rapid-
ly leading to condition (c).The most recent food grain balance
from an authoritative source is given below:



Table : 1. Foodgrain Balance, FY_ 1989-1991

Financial year FY 89 FY 90 FY 91 FY 91
(Budget) (Pirojected)

Population in Million : 109.5 111.9 114.4 114.4

(Millions of MT)

Foodgrain Consumption norm 18.17 18.5¢ 18.98 19.985
(16 0z/Cap/day)

Gross Production l6.56 19.29 19.50 19.50
Seed/Feed/Losses (11%) 1.82 2.12 2.14 2.14
Nel Production 14.74 17.17 17.36 17.36
Imports 2.38 1.71 2.03 1.74
Food aid 1.44 1.11 1.78 1.70
Commercial 0.94 0.60 0.25 0.04
Foodarain Supply 17.12 18.88 19.39 19.10

Source : World Bank (Food Policy Review. Aug..1991)

3. For a numbcr of reasons, it is a fact that rice production is
showing positive upward trend leading to a nominal surplus. In
such a borderline situation. without an effective producer price
support programme. the price will definitely fall leading to an
artificial gqlut in the domestic market with terrible repercus-
sions on the next season’s production, perhaps leading to defi-
ciencies again.

4. In Banaladesh.the possibilities of increased production is
tied to basically expansion of Boro production. This season is
marked by wide spread use of HYVs.irrigation and low risks or
flooding. The expansion of low lift and shallow tubewell irriga-
tion has been very rapid.specially with the liberalization of
irrigation equipment since 1988. Recently, the introduction of
manually operated treadle pump - an indigenous invention - is
bringing about another silent revolution. For farm sizes of one
acre or below. there really was no efficient system of irriga-
tion. This manually operated pump-in one form using bamboo pipes
- is ideal for subsistence agriculture for farms at or below one
acre size. Therefore, the rate of expansion of production is
expected to accelerate, provided the farmer somehow recoups, at
least his production cost of Boro paddy. The mid term projections
of supply and demand are thus :



Table : 2. Alterndtive Scenarios for Foodgrain Supply and Demand

(000 MT)
Base_Scenario (Dl & SII)
Year 1990 1991 1992 1993 1994 1995 2000 2005 2010'
Foodgrain 17 -89 264 604 958 1274 3260 3235 1622
Balance(Supply
-Demand)

Percent Surplus 0.1% -0.5% 1.3% 2.8% 4.3% 5.6% 12.0% 10.9% 5.3%

Rice Balance 1220 600 o987 1362 1751 2103 4277 4456 3040
(Supply-Demand)

Percent Surplus 6.6% 3.3% 5.2% 6.9% 8.5% 9.8% 16.6% 15.8% 10.5%

Source : WB (Food Policy Review - Aug 1991)

In such circumstances, the emphasis must be to increase produc-
tion. In otherwords, the positive trends and dynamism generated
by a multitude of factors has to be maintained. Here the support
to producers should be the prime policy objective to sustain
these positive trends.

(2) Positive Price Support to Producers

1. The foregoing discussion indicate a need for an effective
price support in the form of an efficient procurement programme
which must reach farmer level. Among other factors for an effec-
tive price support scheme for farmers, from implementation point
of view, the following are considered most important :

(a) Form of Procurement for effective price support to farmers
(b) Choice of arain (rice or paddy)

(c) Management of tHe procured stock (call it reserve stock)
(d) Utilization of the procured stock in that

(i) Milling paddy into rice by most efficient method
available

(ii) Lowering costs of such conversion by fair and
realistic milling ratio

(iii) Support to private sector mills to operate efficiency
so that higher quality rice is delivered to the Govern-
ment at a lesser cost.



2. The objects of all these policies are mainly two told :

(a) To provide the producers a price support which gives enough
incentives to maintain the present trend

(b) To bring about efficiency in management of procured stock
to reduce marketing costs to the Government.

Thus., if the Government could obtain a higher ratio on its pro-
cured paddy and a better product by more efficient use of tech-
nology.the uvltimate cost of stabilization will reduce. Further,if
costs of storage, distribution and processing are kept as low as
possible by greater efficiency at every level, and if the season-
al price depression at harvest time can be reduced. the share of
the total costs of procurement which goes to the farmers can be
substantially I.icreased. In this way, farmers can be provided
with greater incentives without increasing or. infact. reducing
the budgetary costs of stabilization programme. The contradictory
demand:. of thus providing higher incentives to farmers at a
lesser cost to the State are not an unsurmountable problem,
provided the efficiency of operations are optimized to maximum
under the objective situation.

III. THE_MAJOR OPTION : RICE OR_PADDY

1. As seen earlier, the major object of public procurement in
Bangladesh tcday is to provide price supports to the producer. To
do so entails a question as old as the history of public inter-
vention in market itself:; what to procure, paddy or rice ? It is
not &an easy question to answer briefly. There are technical,
financial. managerial and even s-.cio-political implications to
this apparently simple problem. Before any attempt is made to
find a legical solution to this thorny problem in Bangladesh
context., a brief description of the paddy grain itself is in
order.

l. An understanding of the basic varieties and gross anatomy of
the paddy grain is felt necessary for the following

(a) To appreciate various options of the milling process
(b) To appreciate the causes of deterioration in storage

(c) To understand the problem of storage for prolonged
safekeeping of grain

(d) To have basic information about various varieties-
with special attention to HYVs.
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2. The culture of rice cultivation goes back to great antiquity.
It is recorded as cultivated in China at about 2800 BC and in
India, not later than 1500 BC. There are more than 20 species of
rice (genus oriza), though only two species are today cultivated
commercially - 0Oryza Sativa and Oriza Glabberrima. The main
species of rice, Sativa,is grown in 211 the rice growing coun-
tries of Asia. This species is aqain grouped into three distinct
types, (..) Indica (b) Japonica {c) Javonica. For once,the Lactin
munching scientists have named them easy enough to locate, India,
Japan and Java (Indonesfa) varieties which arew originally 1in
those regions. Indica varieties are characterized by tall, slen-
der and droopy leaves, distinct photoperiod sensitivities and
high grain dormancy. By crossing these tall Indica varieties with
dwarf Japonica varieties, the first High Yielding varieties were
developed in 1960s. These hybrids are of many types. sut they all
are semi-dwarfs, heavy tillering, bhaving erect leaves and are non
sensitive to changes in the photo period. These modern varieties
respond to nitrogen fertilizer without lodging but have compara-
ble or even lower vields to traditional varieties with low nitro-
gen inputs. In collaboration with IRRI. BRRI has now developed a
number of HYVs for use in Bangladesh environment, named by num-
bers e BR-II, BR-6 etc. Present research is now directed to
develop a deep water B. Aman and a salt resistant variety for the
coastal areas. Besides., resistance to major pests. diseases, and
environmental stresses are also being gradually incorporated by
selected breeding programs into newer varieties. As far as the
specific interests of a market operator is concerned. two nega-
tive aspects must be borne in mind for HYVs in Bangladesh

(a) Low dormancy ie propensity to sprout under certain
climatic condition

{b) Non sensitivity to photoperiod ie no distinct season for
plantation.

4. The rice grain rough rice or paddy consists of husk and the
kernel (caryopsis). The outer layers of kernel (brown rice) are
the pericarp., seed coat. nucellus and aleurone laver which coat
the kernel (endosperm). The embryo or germ is adjacent to the
starchy endosperms at the basal vental position of the caryopsis.
The germ is 1-2% by weight of the brown rice. The lemma and plea
of the husk interlock to form a tight protective cover over the
kernel. The pericarp is water-impervious and retards water ab-
sorption. The starchy endosperms consists of thin walled cells
completely filled with compound starch granules. It is this
starchy cells that may result in breakage of grain as a result of
impact or thermal or moisture stresses during harvesting, storing
and processing. There is a distinct gap between the husk and the
caryopsis. When the surface of the pericarp is damaged, as it
must be during milling process, it results in damage to the oily
layers beneath the pericarp that release lipase enzyme. This
results in enzymatic hydrolysis of the oil to produce free fatty
acids that causes rancidity. The radiating configuration of the
starchy cells of the endosperms makes breakage very easy in the
grain. Random stresses imparted to the grains in manual threshing



cause much breakage as compared to mechanical threshing where
force is applied only to the ends of the grain. This short de-
scription on anatomy of paddy grain reveal several facts for
Bangladesh post harvest problems :

(a) Unless ideal conditions are ensured,milled rice will become
rapidly rancid.

(b) Poor post harvest techniques result in much breakage in
milling, resulting in low recovery.

(c) Paddy is naturally protected,and is resistant to humidity and
other stresses than milled rice. But low dormancy of HYV is a
danger in paddy storage.

(3)Imperatives of Safe Storaqge

1. The need for storage is felt necessary because harvest of
paddy is seasonal but demand for milled rice is fairly uniform
throughout the year. From a national point of view. storages are
necessary for both deficit and surplus procuctions. If exports
are contemplated, then the entire exportable surplus stock must
not only be stored, but kept in prime condition to fetch good
prices. Any deterioration of quality may spell dJdisaster for the
exporter. For price stabilizing operations, the need for safe
storage is supreme. By primarily equalizinq supply regardless of
seasonal or yearly fluctuations in production, safe storage is
prerequisite to any effective stabilizing programme.

(4) Recent Scenario in Bangladesh

2. The major objective for procurement in Bangladesh being price
support to producers now, the need for long storage is felt
essential. For PFDS, the storage needs may perhaps be no more
than three months. With two distinct seasons and a arowing trend
for a third crop, the storage for PFDS are becoming more of a
transit point than a proper storage per se. But storage needs for
maintaining farm prices are another matter. With increased pro-
duction and a distinct rice excess balance. the surplus must be
held as a ’reserve stock’ or whatever name it may be called. The
primary condition for such a stock to be effective.is the basic
storability of the grain. Unless the grains can be held safely
for a considerable period. the whole programme cf stabilization
may collapse with disastrous loss to the Govt. Apart from any
other condition of storage. keeping nther factors constant, the
most important consideration is ne . long storage of stock for
price stabilization at producer level,as against consumer price
stabilization which have been pursued sofar owing to chronic
deficits over last fifty years.

(4) IYPES OF STORAGE

1. A very brief survey of types of storages is felt necessary *o
appreciate the physical constraints under which the grains a-‘e
stored in Bangladesh. Limitations of storage technology dictatsas
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policies in marketing as well. For example,if grains can not be
stored over a known period (say six months). the marketing of the
grain must be planned to be accomplished within this period. This
compulsion may have far reaching consequences on the operator who
must release his stock within this period or else suffer stock
deterioration to the extend of total loss in extreme case. Capi-
tal and operating costs also are deciding factors in selection of
type of storage.

2. Storages for paddy and rice are broadly classified as either
"bulk”or bag”. In bulk storage units, grains are kept in bulk .in

moisture proof structures which may be built of RGCC. steel,
asbestos reinforced material or even fiberglass sheets. It may
not be a traditional ’'Silo’ which is vertically oriented. ’Flat’
bulk storages are now popular owing to low capital costs. ’Bag’

'flat’ storage, Grains are normally
Various improvements include mois-
ture proof plinth, easy access by ramp, rodent proofing. con-
trolled ventilation, fumigation etc. Nevertheless., they need much
manual labour and control of humidity is not possible. The larg-
est single cost of a 'bag store’is the bag itself which deterio-
rate over time or in numbers of uses. NMow a days. the use of flat
storage is goina out of vogue due to these limitations. Even in
India, there is now concerted effort to develop suitable bulk
storage units to replace flat stores in a planned manner. (Paddy
and Rice storage in India-FAQ 1986). A summary comparison is
given below as regards advantages and disadvantages of two types
of storage for paddy/rice.

storage imply a warehouse or
kept in gunny (burlap) bags.

Table : 3. Comparative Advantages - Disadvantages

(Flat and Bulk Storage for Paddy/Rice)

Flat Storage

Sl. Bulk Storage
No. —m™—————

Operating costs are com-
paratively higher

1. Operating costs are low 1.

2. Handling of grain is very fast 2. Handling is slow due to

labour use

3. Uses much less manpower 3. Needs large manpower
4. It is totally bird and 4. It is difficult to make it
rodent proof proof against birds and
rodents
5. Losses through spillage are 5. Handling losses are high
negligible
6. Fumigation is effective and 6. Fumigation is difficult

economical



7. Atmosphere is controlled 7. There is little control on
through aeration atmosphere

8. All operations are mechanical 8. All operations are manual

9. High moisture grain can be 9. High moisture grain can
stored safely not be stored for any
length of time

10. It occupies little space 10. It uses large land area
since its orientation is
vertical

11, Long storage life is possible 11. Storage 1ife is limited
for all kinds of grains

12. High (90-95%) volume is 12, Low (50-60%) volume is
utilized utilized

13. Initial capital cost is high 13. Low initial capital cost

14. It is inflexible ie only one 14. It is flexible in use for
grain may be stored storage of many items.

Note : Operating costs include (a) interest on capital, deprecia-
tion., maintenance, repair (b) establishment (c) dunnage (d)
fumigation (e) insurance and utilities (f) depreciation of gunny
bags (q) loading and unloading and stacking charges. In Indian
case study (circa 1984) the costs of storage per ton per year
was calculated at US$ 4.68 for a silo plant and US$ 5.88 foi bag
storage.

Source : Authors svaluation

3. In Bangladesh, there is no bulk storage for paddy and rice.
The silo plants are exclusively used for handling imported wheat
for which they have been most useful and efficient. One inland
silo located at Santahar is also used for handling wheat only.
There is no silo or bulk storage unit in private ownership in
B8angladesh. Flat storages (godown in Indo-English parlance) are
exclusively used for handling paddy and rice. €SDS and LSDS are
all bag storage units. They differ only in size and capacity;
here is no difference in technology of storage. The storage
losses are mostly calculated on pro-forma basis. There is little
or no data on actual storage losses for paddy and r ~ which can
be considerable when stored in bagged condition for any period of
time over 3 months. Stock deterioration ie loss of commercial
value due to storage has never been estimated. The total nomipal
storage capacity in DGF is 1.5 million tons, but a percentage of
it is always occupied by non grain items like o0il, sugar, gunny
bags etc.
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(5) STORABILITY OF PADDY ANO RICE

1. Paddy is naturally protected by its hard husk against many
hazards. It is somewhat immune to.insect attacks in many cases.
It is moisture resistant and do not change its chemical proper-
ties over period of time. It is the accumulated experience of
storage experts that reasonably dry paddy can be stored in con-
ventional warehouse storage in worst of storage condition for
upto two years. The conditions in which the paddy was stored were
very favorable for insect propagation and mold growth (70% rela-
tive humidity and 25°-30°9C temperature all the year round). Under
the same condition milled rice with the best known storayge man-
agement and disinfestation methods.deteriorates considerably
after about 6 months. Without close attention to cleanliness and
disinfestation., it can deteriorate considerably in much shorter a
time ie within 3 months. This assumes that bcoth paddy and rice
are dried to 14% moisture. In actual practice, specially in Boro
season, arains at this optimal moisture content is rare indeed.
Thi=s question of moisture will be addressed in detail later. But
zuffice it to say that paddy under actual, less Lhan ideal condi-
tion. can be stored safely for 2 years where as milled rice will
deteriorate badly after 3 months with serious loszz of quality.
After 6 months,which is about the maximum limit under wet tropi-
cal conditions, total loss may occur.

2. Losses in storage may be classified into various heads

(a) weight loss (b) food “loss (c) quality loss (d) monetary loss
(e) loss of good will (f) seed loss. As far as the DGF is con-
cerned, the most important loss to avoid is loss of food quality
ie nutrient value of grain, the monetary loss being secondary to
it. Milled rice, if stored for longer period, lose their vitamin
and other food wvalues. With insect attacks and enzymatic action,
the starchy endosperms is affected next resulting in near total
food value loss of the grain, although it may still have some
commercial value. Total storage losses for paddy and rice in
India stored under various conditions are given below :-
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Table :4 . Storage Losses in Traditional Storage Structures

Storage Facility Initial Moisture Content Paddy Rice
(Percent) Per year (per-
Storage cent)
Losses
1. Conventional bag 16-18% 2-3% -

storage godowns

)

Conventional bag 18-22% 5-6% *
storage godowns

3. Conventional bag 15% - 1.5-2.5%
storage godowns

4. Silo plant 17-18% 1.5-2.0% -

5. CAP storage 17-18% 2-3% -

* Due to weight loss in coastal and humid regions where Kharif or
kurval paddy is harvested during winter monsoon

Source : Paddy and Rice Storage in India-FAO 1986

Author’s Note : CAP is cover and plinth method of storage. In
drier regions of India. paddy is stored over concrete plinths in
open air with only a turpuline or plastic sheet cover over the
stack. The figures indicate that even at high moisture., paddy can
be stored with relative safesty. Under the same moisture and
storage condition. rice would result in near total loss.

3. However, there is one disadvantage of storing paddy. It takes
approximately 33% more volume to store paddy than comparative
quantity of rice. Paddy also needs to be converted into rice for
consumption. Paddy accumulates in large quantities during harvest
but is converted into rice according to the milling capacity of
the mills using such paddy. Mills will only buy those quantities
of paddy which it may process or its stores can hold whichever is
higher. For a price support operation for producer, it is thus a
serious limitation if milled rice only is bought. The aggregate
supply in such case will surely exceed aggregate demand which
will be a function of the milling capacity in such a scenario.

(6) PRODUCER PRICE SUPPORT OPTION BY PADDY

1. The very essence of a floor price operation is in buying all
the produce that are offered. Farmers do not produce rice, they
produce paddy which must be bought if price support to them is
intended. FAO has this to say on this issue :
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"When a buffer stock is primarily intendea to maintain prices to
farmers, these is no option but to buy and store paddy in the
first instance .........c.ccciiincaacn.. . Ideally, the buffer
stock operation takes off the market any excess of paddy which if
it passed through ordinary trading channels. would depress the
market price below the minimum considered appropriate for the
farmers"” -Rice Marketing., FAO Rome 1974.

It is thus imperative to procure paddy from farmers for technical
reasons, as well as to implement the objectives of procurement.
Under considerations of an effective floor price principle, there
is in fact no other option but to procure in the form of paddy
from surplus zones of Banagladesh to given an effective price
support to the producers.

II1. IRRI/BORO - MANAGEMENT OF WET SEASON HARVEST

(1) Growing Production of ket Season Crop

1. Rice production in Bangladesh has reqistered steady growth of
about 2% per annum since 1961. This growth is characterized by
areat changes in composition of output. The share of HYVs in
total production has increased from about 30% in 1974 to about
56% 1in 1989. By 1990. more than 90% all Boro output is in HYV
compared to only 38% of Aman and 26% of Aus. The spectacular
proaress in this second crop is characterized by all the modern
inputs in Bangladesh. Chemical fertilizers, mechanical pumps for
irrigations, pesticides and modern seeds are essential for pro-
duction in Boro season.

The rice production figures for 1961-1990 periods are :-

Table : $ . Foodgrain Production FY 61-90

000 MT Percentage of Annual Growth *

FY 61 FY 70 FY BO FY'90 FY&61-70 FY70-80 FY80-90 FY&1-90

Rice 9627 11344 12539 18489 2.4 1.8 2.7 2.0
Aus 2537 2726 2809 2489 2.7 1.5 - 1.4 0.6
Local - - 1979 1866 - - - 0.2 -
HYV - - 83¢ 623 - - - 1.8 -
Aman 6679 6980 7303 9500 0.2 2.1 1.1 0.8
Local - - 5525 - - - - 1.7 -
HYV - - 1882 - - - 4.7 -
Boro 455 1628 2427 &£500 17.7 0.7 9.2 8.7
Local - - 545 - - - - 4.5 -
HYV - - 1882 - - - -10.9 -
Wheat 33 59 823 800 12.5 22.5 - 0.2 16.2

* Trend growth rates are computed using cemi-logerithmic trend
equations fitted to the time zeries data, using the least
square method.

Source : WB (Food Policy Review Aug. 1991)



This most impressive production growth of over 9% per year 1is
alzo characterized by massive market arrivals of paddy. Public
procurement, if ever needed, is in Boro harvest season with all
the classic symptoms of & buyer’s market and gluts in points of
time ana space.

(2) Problems of Wet Seazon Harvest

1. Climatic Traditionzlly,. the major crop,Aman, in Bangladesh
wxs harvested in the cold zeason. This period is characterized by
low atmospheric humidity. low temperature.and uninterrupted sun-
shinz. Al)l climatic factors which help easy drying of paddy. and
temperature-humidity condition which suppress micro-organisms and
insect growths. The wet season (April-0Oct).on the other
hard.bring apout the worst conditions for paddy preservation and
processing. High humidity, high precipitation and high tempera-
ture arrive simultaneously. This period accounts for 85% of all
vearly rainfall ranging from 1200 to 3500 mm. Towards the end of
April winds blowing from NW cause violent storms with heavy
showers.” the Norwesters " with occasional tornadoes. “ These
storms herald South-West monsoon - the rain given of India -
which ’bursts’ about middle of June when rain descend upon the
parched earth in torrential downpours accompanied by thunder and
lightina” (The World - J.H. Stembridge). This can hardly be
called a conducive climate to harvest, dry and process paddy

2. Infrastructural : Heavy rains routinely wash out roads and
culverts. The muddy village roads which are marginally truckable
in dry season are rendered inaccessible to motor vehicles. Even
animal draft is limited - only the buffalo cart remain service-
able in heavy mud of N.W. regions. .Storms cause frequent power
failures and interruptions in tele communications as well. While
inland waterways expand in rest of the country, in the N.W.
(Rajshahi) regions with little or no inland waterways communica-
tion for market operations it becomes extremely difficult, time
sonsuming and expensive to transport field produce.

All these difficulties put negative pressures on marketing
opeiations of B8oro paddy.

(2) Post Harvest Problem of IRRI/BORO Crop

1. The climatic conditions and the high incidence of HYVs in Boro
season are major constrains to reap the full benefits of the
harvest. FAO anticipated the post-harvest problems of the green-
revolution in the early ’'70's and says :

"It seems certain that high yielding varieties will make a major
impact on the economics of rice producing countries, the more so
since they are adopted to the countries where increased supplies
of rice‘are most urgently needed. In any case, the advent of high
vyielding varieties will increase enormously the volume of rice
moving through domestic markets and make still more urgent the
need to modernize rice marketing in developing countries. This

14



will necessitate major improvements in rice marketing, including
expansion of drving, transport. storage and milling facilities
and qreatly _increase provision of working capital, credit and
entrepreneurial initiative. (Emphasis added)

(Rice Marketin« : Abbott, Barter et al, FAO, 1972)

2. What are the general constraints of post-harvest in Bangladesh
are accentuated manifold in Boro season. The problems start with
harvesting, threshina. carrying and end in processing into rice.
However ., for the purpose of this paper, only the difficulties
encountered in drying and milling of Boro paddy will be dis-
cussed.

(a) Drying : All HYVs are characterized by low dormancy and low
photo period sensitivity. For many reasons.Boro paddy is to be
harvested with high moisture of (20-25%)., sometimes with even
higher moisture content when rain-soaked,or harvested from flood-
ed fields. Having low dormancy. this high moisture paddy will
deteriorate quickly and eventually sprout unless dried immediate-
ly. But drying in dryina vards is a very slow process. Besides,
only rice mills are equipped with concrete drying yards whose
performa,ice also deteriorate due to low solar radiation due to
perennial cloud cover and high at mospheric humidity. Drying of
field paddy by mechanical driers is unknown in Bangladesh, al-
though it is an absolutely mandatory step in many rice producing
advanced country like USA and Italy. Even S. Korea and Thailand
now routinely dry their field paddy for long preservation.

Parboiling : Most paddy in Bangladesh (over 70%) is parboiled.
Tne process will be described in some detail later.But suffice it
to say that the urgent need to dry parpboiled paddy also creates
areat difficulties for traditional mills who dry their paddy on
concrete vards. The solar radiation reduces on the average to
about 40%. Coupled with high humidity, the paddy takes much
longer time to dry. If there is rainfall. it just cannot be
dried. In a couple of days, the paddy develops a bad odor due to
micro~organic action and becomes rancid. Besides, it generates
atlotoxins which render it harmful to humans,if consumed.

Milling: Since parboiled paddy is to be milled as well, the
milling capacity of a traditional mill also reduce proportionate-
ly. Under these circumstances. there Jjs a gereral tendency to
mill paddy with high moisture (16% upward). This high moisture
not only cheats the consumer, such rice are quite unfit for
storage for any length of time. The storage life of such rics is
no more than a few days after which it becomes discolored and
unfit for consumption.

Storage : Unless the stores are designed specifically vapor
proof, leakages of water ‘'vapor afflict the stored grain. Leaky
roofs, damp floors and walls all contribute to stock deteriora-
tion, even if the grain is fully dry before storage. Only a
proper silo or 1lst class R.C.C. structure are fit to save the
grain in driving rain and damp weather conditions. In fact,there
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is no paddy/rice silo in Bangladesh. Which is ideal for such
climate .The loss due to faculty storage, though never calculat-
ed, are estimated to be very high indeed in terms of loss of
nutritional yalue_of'grain alone.

V. THE QUESTION OF MOISTURE

(1) Importance of Grain Moisture for Storage

1. Low moisture is the key to safe storage of any food grain in-
cluding paddy and rice. For inherent anatomical characteristics,
paddy is less affected by moisture content than milled rice.
Biological activities occur only when moisture is present in the
grain. A minimum quantity of moisture, which vary from grain to
arain, then again varietally. is needed for germination. when
paddy is stured wet, it begins to heat rapidly resulting in mold
growtins. Various deteriorations follow suit. Bad odor. discolora-
tion and rancidity are the symptoms of wet paddy storage. Eventu-
ally., the grain turns brown and insects Qrowths
proliferate .Under these conditions, most varieties of paddy
will also germinate. The new HYVs with low dormancy and next to
nothing photo period sensitivity are most prone to deteriorate in
wet storage conditions. This writer F-s seen HYV paddy germinated
in stalk when submerged in flood waters for a few days 1in
1988/89. Resistance to water shown by some our local varieties of
Aus and deep water Aman is totally absent in these new varisties.
Time of safe storage of wet paddy vary mainly on grain tempera-
ture and moisture content. IRRI estimates the safe storage life
at different moisture levels and grain temperatures for paddy
thus :

Table : 6. Safe Storage Life of Paddy

Grain Temp. Safe storage life (days) at indicated moisture
(oc) content

14% 15.5% 17% 18.5% 20% 21.5%

38 8 4 2 1 0 -

32 16 8 4 2 1 0

27 32 16 8 4 2 1

21 64 32 16 8 4 2

Source : Paddy Rice Post Harvest Industry : Wimberly,IRRI 1983.

2. A viable program to safe keeping of grain is by (a) lowering
of grain temperature and/or (b) Drying of paddy before storage. A
cumbination of both is the best solution. Aeration in bulk stor-
age not only lowers the grain temperature, but also removes small
quantities of grain moisture,if the relative humidity of blown
air is low. Initial drying is of course the best method along
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with cleaning of paddy to remove straws, leaves, other organic
matter, clay, dung etc which all attract insects and increase
deterioration process. Indian experience shows that moderately
high paddy moisture of 17-18% can be tolerated if modern storage
procedures and methods are utilized. Of course, 14% or below
moisture level is ideal for safe-~-keeping of paddy but is a tall
order to procure such paddy in monsoonic climate. Long storage
of Boro harvest, therefore, is a wvery difficult and expensive
technical task.

(2) Equilibrium Moisture Content

1. All foodgrains have their characteristic moisture balance in
relation to the water vapor present in the atmospheric air. This
is known as moisture content/relative humidity equilibrium pat-
tern or commonly as equilibrium moisture content (EMC). When
foodarain containing a certain amount of moisture is exposed to
air. moisture will move from one to other until there is a
balance between the moistures in the grain and in the air and
equilibrium is reached. This phenomenon will depend upon (a)
initial moisture content of the grain (b) relative humidity of
air (c) ambient temperature. Each grain has its characteristic
equilibrium curves, sometimes referred Lo as humidity balance
curve. Agricultural engineers obtain these curves by plotting a
araph of moisture content ageinst R/H in the air, the resulting
araph is an isotherm which is, .n fact, a quide only since varie-
ty and type will impart small variations. Direction and rate of
approach to the equilibrium will depend upon many other empirical
factors like type of storage,the direction and movement of air
through the grain. Suffice it to say that paddy and rice will
reach EMC sooner or later in -any type of storage, the only varia-
ble factor beinga rate of approach of equilibrium. The EMC of
paddy is given below in tabular form which is accurate enough for
practical applications:-

Table : 7. Hygroscopic Equilibrium for Paddy

Moisture Percent Relative Humidity at Temperature of
q.

©

21 C 24 C 27 C 29 C 32 C 35 C 38 C
10 45.4 46.8 48.2 49.6 51.0 52.5 53.9
12 61.1 62.2 63.3 64.4 65.5 66.6 67.7
14 74.1 74.8 75.6 76.3 77.1 77.8 78.6
16 83.5 84.0 84.6 85.0 85.5 86.0 86.4
18 90.1 90.4 90.6 90.9 91.2 91.5 91.8
20 94.2 94.4 94.6 94.7 94.9 95.0 95.2

Source : Paddy Rice Post Harvest Industry : Wimberly IRRI, 1984
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2. The EMC is of vital importance to paddy processors and storage
managers. It is futile to dry paddy below EMC as it will reach
EMC within a short time, the time and effort to dry below the EMC
level totally wasted. If.cn the otherhand. high moisture paddy is
kept in relatively dry air, paddy will lose moisture to reach its
equilibrium level. In practical terms in Bangladesh, in winter
season Aman paddy will lose moisture in storage as the climatic
conditions will, on the average sustain EMC of as low as 12%. But
in the Boro season. the average EMC is between 15-17%. In the
thick of monsoon.with relative humidity approaching 100%. all
paddics will gain moisture. if exposed to ambient air. Storage
procedures. like aeration and ventilation. therefore. must take
advantage of R/H of atmospheric air for safe storage as well as
for reducina moisture content of arains by natural processes.

3. Rice is more prore to lose or gain moisture from atmosphere as
it is more hygroscopic in nature. Hard husk over paddy give a
natural protection which in case of rice is removed and ever the
bran layers are pclished off in milling processes. Therefore, EMC
of rice is much higher than that of paddy. A table is constructed
below from isotherm of EMC of rice.

Table : 8. Hygroscopic Equilibrium of Rice
Percent of Relative (%) Moisture Content (%)
Humidity Percent on Wet Basis
40 10.3%
50 11.8%
60 13.0%
70 14.5%
80 16.6%
S0 19.2%

Source : Compiled from Graph : Paddy Rice Post Harvest
Industry :Wimberly,IRRI,1984

It is to be noted that rice is more prone to gain moisture when
exposed to high R/R in air than paddy. In monsoonic climate, the
EMC of rice in Bangladesh will vary between 15-17%. If corrective
methods are not adopted, safe storage of rice is ‘'very unlikely
over any length of time. It may now be apparent. why Boro rice
spoil quickly and aman rice keep well even under less than ideal
‘'storage situation.
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(3) Impact of Climatic Conditions On Procurement

1. Ownina to the difficulties of arain moisture due to climatic
condition of Bangladesh, traditionally,Govt. did not procure any
grain during wet season. Procurement was restricted to dry
season harvest, Aman only. Said the venerable Paddy and Rice
Manual of Department of Food

"Although harvesting of the early varieties of Aman paddy starts
in the province from November. the bulk of the crop is harvested
tetween December and middle of January. Aman paddy which comes to
the mariket in November and December contain excessive moisture.
To avoid serious deterioration. in storage of paddy containing
heavy moisture, actual purchase by Govt. is not started before
January."

Then again

"Internal procurement is gererally made out of the Aaman crop.
Government do not procure Boro and Aus as these are harvested in
the monsoon and do not stand long storage due to heavy moisture
content”

Department of Food. Government of East Pakistan. 1966.

Who can claim the conditions have changed or the processing
technology has gone for the better in the intervening quarter of
a century? The compulsion on the GDF to unload the procured stock
within 3 months of procurement in the Boro season stem basically
from this objective situation of stock deterioration due to a
combination of high moisture. and high EMC. and unsuitable stor-
age condition for high moisture arain. The realities of this
condition has visited Bangladesh time and again. most recently in
1990-91 Says the WB.

"With qood Farvests early FY 91.the rice price in the domestic
market did not experience enough of a seasonal upswing to allow
the Government to sell at a price that covered costs. A further
complication was that the quality of rice deteriorated rapidly
due to inadequate post-harvest drying. eliminating the possibili-
ty of exporting excess stocks, and undermining their nutritional
value in targeted rationing programme"” and again,

----- “to reduce losses due to spoilage. This is largely a ques-
tion of moisture content and storage methods. The Government
specifies a 14% moisture content for its procurement, but this is
often unenforced., and is probably irrelevant because once pur-
chased, the moisture content will rise to equilibrium level.,
which is likely to be 15.0 - 15.5 percent in the wet season.

- Food Policy Review, W.B. August 1991

2. With the present state of post harvest technology in Bangla-
desh, there is little possibility of saving the milled rice in
store for a period longer than 2-3 months, when they must be
released, sometimes into another procurement and harvest season.
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Particularly in Boro season, the problem assumes crisis propor-
tions. This released rice when dumped into already saturated
market puts downward pressure on price which the Govt. is trying
to shore up by procurement. It is the classic story of firemen
pumping water and gasoline simultaneously into a fire by two
different hoses. The only technical solution feasible under the
circumstances 1is to procure paddy and not milled rice in this
season. Management of such a stock is quite feasible with somn
modification of present procedures. In any case, there 1is no
other alternative to procurement of paddy, if large unsustainable
losses are to be avoided. Besides, the scale of procurement
enhances disproportionately with dumping/auctioning of ‘rice of
uncertain quality when the agaregate supply increases artificial-

ly.

(4) The_Indian_Case for High Moisture Grains

1. All fooddarains reaching FCI or other public storage units are
compulsorily weighed, sampled. analyzed and araded. Stocks are
subjected to laboratory tests to determine the commercial guality
and storability. Grading is performed as an essential part of
warehousing procedures. The maximum moisture level allowed in the
procurement of paddy and rice is 18 percent and 15 percent re-
spectively. Composite samples of each lot are retained in small
bags and sample slips indicating detail such as deposit number,
name and address of the depousitor. number of bags.quality, varie-
t  etc.

2. In areas with high humidity. the high moisture level paddy is
stacked to 10 bags only as compared to normal stacking of 15 - 18
bags stacks. In order to allow the paddy to dry by natural venti-
lation. the bags are restacked within first two months and venti-
lation is allowed for 8 hours a day. However, in high humidity
areas, this procedure has not proved to be too successful. says
Indian experts

“under such circumstances. drying has been considered to be the
most effective and economical measure tc save grain from spoil-
age. In high rainfall areas like north eastern and coastal re-
gions of the country ; the relative humidity in the air during
the major part of. the year is guite high. Under such circum-
stances, the grain cannot be dried completely under natural sun
heat. Therefore, the drying of paddy by mechanical means is
assuming great importance.

- Paddy Rice Storage in India, FADO of the UN, 1986.

Among other methods, natural and heated air aeration, in-bin
drying and aeration in bulk storage units are some of the modern
methods of storage in India. Even in high humidity areas, it is
reported that shelf life of grain stored in modern storage struc-
ture was upto 5 years without any damage. It also reports “a
loss of 1-1.5% i bag. Storage of paddy per year and 0.2 to 0.5%
in bulk storage silos irrespective of the period of storage”-but
presumably upto 5 years.
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VI. PROCESSING_TECHNOLOGY

(1) Parboiling

1. Most rice the Bangladesh is parbciled.Such rice is a staple
in eastern regions of India, Sri Lanka, Nepal, Nigeria and in
regions where a large Indian community reside. like in Malagasi.
Surinam and Fiji. It is becoming popular as a process in pre-
cooking (more of it later) in USA and Italy. It is a hydrothermal
process in which paddy is soaked in cold or hot water and then
steamed with saturated steam to gelatinize the starchy endo-~
sperms. A rudimentary understanding of parboiling process is felt
necessary to appreciate the problems of rice processing in Ban-
dladesh in relation to the question of an appropriate milling
ratio for procured paddy. Parboiling process as practiced in
Bangladesh are mainly. two : -

() Traditional (i) Boiling steaming in flat vessels after
soaking/steeping

(ii) Steeping in masonry tanks and steaming in
steel vats

(b) Modern : Although there are a number of modern mechanized
processes, only one method is practiced in Bangladesh. This
method as developed by Central Food Technology Research Institute
(CFTRI). Mysore, India is practiced in mechanized parboiling
plants in socalled "automatic mills" in Bangladesh.

2. Without going into a technical description of these two meth-
ods. a brief comparison is made :

Traditional Modern

1. It is an inexpensive process with 1. It is a capital inten-

little equipment necessary sive process
2. Due to prolonged cold soaking, 2. Due to hot water soaking
bad odor or aflotoxins may develop no possibility of deve-

ment of bad odor.

3. The moisture content of parboiled 3. The moisture content
paddy is upto 50% making sub- remains within 35% with
sequent drying difficult lesser drying time

4. It is not suitable for mechanization 4. Suitable for mechani-
or use of a mechanical drier zation and ideal for use
of mechanical drier

5. If soaking time goes beyond 48 5. Due to soaking time
hours due to inclement weather, limited to 4-6 hours,
considerable leaching losses occur practically no leaching
with subsequent loss of milling loss 1s experienced if
recovery and quality the scak water temp is

limited to 60-65°C
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6. The rice produced is light 6. Rice produced is deep
amber in.color and translucent amber to reddish in
if parboiling is correctly done color, although the
cooked rice is as white
as in traditicnal method

7. It is a time consuming process 7. It is suitable for indu-
not suitable for industrial strial process incorpor-
process incorporation ation.

Source : Authors observations and experience.

2. Most rice in Bangladesh is parboiled by traditional method.
Because of such variables as duration of soaking time. generation
of micro-organisms leading to bad odor and variations of degre=
of parboiling leading to "white belly"”,there can not be a stand-
ard aradation of traditionally parboiled rice. International rice
processing experts visiting Bangladesh in 1990 with a WB team had
poorly graded Govt. procured rice. They put the value of such
rice at about $150/ton FOB, as compared to Thai 5% broken rice
valued at US$ 275-300/MT FOB. DGF procures most of its rice from
1300 or so contract husking/major mills practicing traditional
parboiling with only about dozen or so modern (Automatic) mills
thrown in for good measure. The wvalue of processing the same
grade paddy is evaluated thus :

"It automatic mills could reduce the level of brokens to 15%
percent, and if a arading system were sirictly adhered to, the
resulting quality improvement could probably raise the appropri-
ate reference price to US# 200/MT in coming years"

- Food Policy Review - WB August, 1991.

For an average procurement of 700,000 MT, this enhancement in
value adds approximately IS$ 35,000,000 to the stock besides
quality and nutritional imprcvements by change of technology
alone. It is, therefore, high time that modern (CFTRI) method of
parboiling is practiced on a mass scale in Bangladesh.

(2) Drying

1. Drying 1is the process of moisture removal from the grain to
prepare the grain ready for milling process. This process, also
known as moisture extraction,is necessary because most paddy is
harvested at a high moisture level of upto 26% in dry climate. In
Bangladesh, specially in Boro seasoin, rainsoaked paddy some times
have moisture content of upto 30% and must be dried immediately,
to be saved from deterioration. Parboiled paddy must also be
dried to 14-15% moisture for milling. As parboiled paddy contain
very high moisture from 35-50% depending upon the tvpe of par-
boiling practiced, it takes longer time and energy to dry par-
boiled paddy. Drying rate is determined by the variety, its
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moisture content, relative humidity of air, and in case of me-
chanical Arying, temperature and volume of air passing through
the grai- The drying method, type of dryer, and efficiency of
drying equipment will also affect rate of drying.

2. The are two drying methods practiced in Bangladesh - sun
drying and mechanical drying. Most parboiled rice in Bangladesh
are sun dried on large concrete or plastered drying yards known
as 'Chatal’. A large number of workers. mostly female. continu-
ously turn and mix the wet paddy to obtain rapid and uniform
drying. For qood results.paddy should be spread evenly about 2.5
cm thick over the drying yard. At this thickness. an acre of
concrete drying yard with handle 60 MT ot paddy. Depending upon
the climatic conditions. the condition of the drying yard. skill
of workers etc, it takes 2-4 days to dry paddy by sun drying.
Paddy can not be dried too quickly as at will develop fissures
and micro-cracks due to unequal moisture movement within the
endosperms. 1t 1s thus 'tempered’ i.e. kept under cover in the
afternoon to egqualize moisture. Again. during rainy season. there
can not be any time schedule to dry paddy by traditional sun
drying as it is totally dependent upon weather. But due to high
R/H condition during the monsoon, on the average, it will take
twice as lonag to dry paddy as compared to dry (winter) season. In
effect. the capacity of a traditional mill halves during the
monsoon as drying parboiled paddy is the limiting wvariable in
determination of processing capacity in a mill and not its mill-
ing (husking) capacity.

3. use of mechanical driers to dry parboiled paddy 1is a very
recent phenomenon in Bangladesh. Although some oil fired equip-
ment were introduced in early 70s, they were basically crop-
driers and did not operate successfulliy for a variety of reasons.
but mainly for high cost of fuel oil. Mechanical driers of Indian
origin were introduced later as part of modern milling units.
They were modified LSU (Louisiana State University) type, using
husk as fuel. After a period of initial technical problems, a
number of them are operating successfully. Some modifications and
training of local operators were required to put these unit into
use. Although they are far from the latest of drying equipment,
they have brought in a new era in paddy processing in Bangladesh.
For tho first time. drying in Boro season is possible with rea-
sonable certainty. The product is uniform and completely devoid
of bad odor. Most important of all, the production rate of a mill
can now be based on a scientific basis and not on whims of weath-
er as it has been hitherto.

(Z)Milling

1. Milling is the last process of converting paddy into rice.
Analyzed in a sequential manner, it consists of a number of
distinct steps - cleaning, dehusking, husk separation, paddy
separation, bran removal, polishing and as an optional process,
grading. There are auxiliary functions of conveying, packing,

weighing etc which must necessarily be done along with the major
points to accomplish the milling process.

23



2. In Bangladesh, there are two types of machines used to .do the
milling-single staga-Engleberg Huller and multi stage mill. Most
rice is processed in Bangladesh by single stage mill or-steel
huller. It is a primitive machine which does all the functions of
milling in a single operation. In ’major’ or large traditional
mills, a number of hullers are used in series to progressively do
the essential milling functions. The products of these units are
better than single staae units. In case of multi stage, modern or
“automatic mills”, a number of machines are used to do the cpera-
tions. Obviously the product is of higher quality and the milling
out turn is some what nigh-with less brokens. A <short paper on
the milling technology in Bangladesh is attached as Appendix - to
these papers.

(4) Typical Nomenclatures

1. In Bangladesh. since most paddy iz parboiled, all three proc-
esses ie parboilina. drying and milling is normally performed
under one premises. This unit is known as a ’mill’'. The single
machine establishments, found in most rural markets and wayside
centers, are known as ’‘hullers’ or “haular®” in Bangla adaptation
of the term. These single machines do the customs millings of
small lots of paddy brought in by farmers or small traders. Other
than those, the processing units where all three functions ie
parboiling, *drying and milling are performed; are classified by
DGF into three classes :

(a) dusking Mill (b) Major Mill (c) Automatic Mills. It is curi-
ous that no definition as to their equipment, size or even the
process exist in DGF literature or circular. It is indeed strange
that no basis exist as to the classification, although differen-
tial milling commission is paid on the basis of classified
"nomenclature” of these mills. From the technological point of
view, a brief description of what these terms mean in Bangladesh
context are given as under :

(a) Husking Mills : These are the small=st of the milling
units.The are normally equipped with facilities to perform tradi-
tional parboiling by soaking in masonry tanks and steaming in
small steaming vats built of light gauge mild steel plate. Some-
times recycled oil drums are used for this purpose. They are not
equipped with standard boilers to generate steam. Home built
“boilers” or a series of o0il drums are used in makeshift ar-
rangement with husk furnaces to generate low pressure steam.
These boilers are not equipped with essential and mandatory
safety Jevices. As a result, frequent explosicns take place with
resultant loss of life and property. Drying is done on brick
soled yards plastered with cement. Milling is done by single
machine hullers with one or two aspirators for husk separation.
They have some auxiliary equipment like water pump and beam
scales for weighing. These are makeshift units with no boiler
certificate, standard equipment or machines to mill rice of
minimum standard. As a matter of fact, they are not industrial
units at all, as they do not possess 'factories’ license’ essen~
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tial under Bangladesh law to qualify as a recognized industrial
unit. A description of their boiler equipment and the minimum
legal requirements are described in a short paper by the Chief
Boi® :r Inspector, GOB, is attached to these papers as Appendix-
C.

(b) Major Mills : Although the technology of these units are
similar to those of husking mills, these are large traditional
mills with standard boilers. Most of these units were built in
pre-independence days in N.W. regions to process large quantities
of paddy. They have large traditional parboiling establishment
with matching drying yards.'A number of hulling machines are used
to progressively mill the paddy resulting in better product with
less number of brokens. Although, the technology is primitive,
these arz legal entities with boiler certificate and industrial
registration.

{(c) Automatic Mills : They represent the most modern paddy proc-
essing technology in Bangladesh, though they hardly are the best
or the most efficient. These units were mostly imported from
India in the late seventies or early eighties, and established
with financial assistance from different industrial hanks. India
has banned the production or operation of huller units since
1970s for their inefficiency and as a result. these advanced
equipment are manufactured by several companies in a standardized
form. Since they are the most efficient of the available technol-
ogy. some details as to their equipment and processing methods
are described

(i) Parboiling : Parboiling is normally performed in large steel
vats or autoclaves where hot soaking (60-70°C) is performed. The
use of hot water completely eliminates bad odor and keep the
leaching losses within tolerable limit. Husk fired boiler of
stanjard desian are used. By law, these boilers must hawve manda-
tory safety devices and othar design criteria to be issued with
boiler certificates. Moderately high pressure steam is used which
results in characteristic amber color to the end product.

(ii) ©Drying : LSU type recirculating driers are used. Either a
steam or a hot flue heat exchanger is used to gernerate hot air to
dry the parboiled paddy. Because of inefficient design and non-
standard opsrating procedures, shortage of husk fuel is a chron-
ic problem in drying operation. As a result. most of these units
have built drying yards to supplement the mechanical drying.
Owing to high cost of electricity and spares. many of them do not
oparate their mechanical driers in dry (Aman) season and dry
paddy by driers in only monsoonic weather in ’3oro’ season.

(iii) Milling : All these units are equipped with multi stage
milling machines to accomplish various functions of milling. The
principal machines are (a) Scalper/Cleaner (b) De-husker of
either under runner disk sheller or rubber roll sheller or both
(c) Paddy separator, (d) Polishers both conical or horizontal
types.
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Besides, these machines, auxiliary machines like elevators, screw
conveyors, aspirators, bran sieves, graders etc. are also avail-
able. There are principally two designs found in Bangladesh, both
standardized in India. One is Shule GmbH, German design. the
other Shataka Ltd. Japanese design, both of 1960s vintage. They
certainly do not represent the latest in milling technology but
is a vast improvement over Engleberg huller, originally designed
in 1870 for use in Dutch East Indies (todays ’'Indonesia)’

The main advantages of the multi stage system over a single
machine is (a) A higher milling ratio of about 1.6% for par-
boiled rice (b) Less amount of brokens (c) Superior quality in
the form of uniform polish. (d) little or no foreign matters and
cleaner rice. Beside these primary advantages, modern mills yield
(a) pure bran (b) pure husk as milling by products.

(d) Economic Value of Mill by-Products : Rice milling industry
produce two major by-products (a) bran (b). husk. Standard hand
books list broken rice or brewers rice as a by-product. But in
Bangladesh, brokens are never a by-product. It is consumed by
people either mixed in the main rice or as brokens itself which
is used normally as a breakfast dish. The most valuable by-
product in a modern mill is bran which is rich in vitamins,
minerals and oil,and is used as an animal feed or as a raw mate-
rial for bran o0il extraction plants. The bran fraction contain
15-20% o0il, which can be extracted by solvent extraction process
and when refined, is the most expensive vegetabls o0il, much used
as salad dressing o0il in Japan and other S.E. Asian countries. In
Bangladesh, two 0il extraction plants are operating much below
capacity due to shortage of raw materials and are refining im-
ported crude soya and palm oils. Traditional huller units do not
produce pure bran, but a mixture of .bran. husk and brokens which
is known.as mill-waste in the trade. It is of little value as an
animal feed and cannot be used as a raw material for oil indus-
try. Pure husk as produced by rubber-roller units are used as
poultry litter, insulating material and as fuel. Very recently,
they are being converted as fuel-rods for use in industrial
furnaces. Due to inefficiency in most automatic mills, little or
no extra husk is produced after meeting its own parboiling needs,
although it is possible to save at least %0% of the total husk
available with increase in thermal efficiency.

(VII) MILLING RATIQS

1. The preceding discussion about the paddy grain itself, storing
and processing lead to the central question - what should be an
appropriate milling ratio, specifically for recovery of rice from
paddy supplied by or purchased for the Government in Bangladesh.
The question is a complex one with numerous variables affecting
the ultimate milling recovery. The range of variation is quoted
from an authoritative source :
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Table : 9. Typical Mill Yields and Composition of
Products and By-Products from Rough Rice

Fraction Yield Production Crude Fat Crude fiber, Crude Nitro- Free
from N X 5.95 % of dry ash gen sug-
rough basis free ars
rice extract

Hull 18-28 2-4 0.4-0.8 48-53 15-20 26-34 -

Brown rice 72-82 7-15 2-4 1 1-2 79-90 1.3-1.:..°

Bran 4-5 12-17 15-22 9-16 G-16 40-49 6.4-6.5

Polish 3 13-16 9-15 2-5 5-9 54-71 -

Milled rice ¢4-74 6-13 0.3-.06 0.1-0.6 0.3-0.7 84-93 0.2-0.5

Source : F. Gariboldi : Rice Chemistry and Technoloqy. 1972.
There is one other major variable, whether the rice is parboiled
or raw. Since most rice in Bangladesh is parboiled and the DGF
procure only parboiled rice now. the subject will be restricted
to matters pertaining to parboiled rice only.

(1) Major variables and Testing Methods

1. The major variables for the purpose of milling ratio are
classified as

(a) variety as regards intrinsic milling quality
(b) Quality of the paddy, specially initial moisture content
(e) Processing technology used
(d) Percentage of refraction and dockage
(e) Percentage of admixtures of other varieties
(f) Post harvest treatment given to the field paddy
prior- to commencement of milling process.

As can be seen, it is almost impossible to put a numbered value
upon the milling ratio when so much are variable to a given lot
of paddy as to its exact rice outturn. Rice traders and millers
have developed subjective methods to evaluate the quality of
paddy. They bite through the grain to estimate its moisture
content, blows to check dockage, evaluates the color and texture
of the grain and pass an opinion regarding the expected milling
ratio. Inspite of the totally unscientific nature of the test, it
is amazing to what accuracy an experienced person can predict the
ratios. As for example, the procedure to test moisture without an
instrument is given

"If the grain divide sharply with a cracking sound leaving no
residue in between the teeth, the moisture is taken as 11 percent
to 12 percent, in case of paddy and 12 percent to 13 percent in
case of rice grain. If the sound is dull an there remains a small
residue in between the teeth, the moisture is not exceeding 14
percent. If. however, the moisture content is higher, the residue
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will be bigger or the grains will get pressed between teeth.
while the sound is either too dull or nil“.
- (Paddy and rice Manual, Department of Food 1966)

It is difficult to fault the procedure which evidently have been
developed with long experience in practical field.

2. However, this type of subjective evaluation can hardly be a
sound basis for decisions affecting millions of tons of rice that
transit in international trade. Milling yields of paddy are
ascertained in well equipped laboratories to determine various
factors as described earlier which artfect the outtura. First a
representative sample is taken from the lot which =hculd be large
enough for adequate testing. It should be properly identified and
preserved in original condition from the time it is taken until
the grade or quality is determined. There are elaborate proce-
dures of obtzining statistically sound method of obtaining sam-
ples. Different sound methods exist to obtain representative
samples from bagged as well a=z bulk lotz of paddy .

3. A well equipped testing laboratory =hould be ible to evaluate
paddy samples for dockage, moisture content, grain characteris-
tics and, most importantly its potenti.-] milling outturn of head
and broken rice yields. To determine the potential milling yield
of paddy. the sample is first put through a dockags tester to
remove ihe impurities. Next the sample is put through a test de-
husker to remove the husk. Whitening to remove the bran should be
the next stage. The last step is the test-grader to separate the
brokens from the head rice. Grain characteristice can be tested
for variety, size, shape, uniformity, damage, chalkiness, odor,
and admixture of other grains, wild rice and other s=edz. All
these characteristics are recorded in standzrd formats cf a test
report to evaluate the commercial quality of the paddy. Inspite
of all these scientific methods, subjective evaluation is still
the basis to determine odor, flavor, taste and texture of the
potential milled rice. Varietal characteristics are sometimes the
basis for eztimating these subjective qualities.

(2) Procedures _in Bangladesh

1. There is little objective testing done in Bangladesh to
determine potential milling ratios of paddy on a scientific basis
Traders and millers ‘evaluate paddy on a subjective basis, al-
though all these above criteria are examined. Bangladesh Rice
Resecarch Institute (BRRI) have published potential milling out
turns on all newly released varieties of BRRI (HYV) rice. These
are based on ideal laboratory condition and have 1itTble bearing
on the actual field situation. The only noticeable factor is the
husk fraction of these HYVs which vary from 20-22% by weight. In
most mills field paddy with variable moisture content are immedi-
ately parboiled and processed. The resultant rice also have
variable moisture content, making results of any field report
most inaccurate.
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2. A number of studies have been done by various research groups
on various aspects of paddy processing including milling ratios.
As aexplained earlier, the results of such ad-hoc studies which,
in actual fact consist of asking the rice miller in various areas
of the country what his milling ratios have been, are not scien-
tifically acceptable. This kind of studies have the followinag
serious errors :-

(a) The miller may over or understate the ratio for various
reasons

(b) Most mills do not keep accurate records. In any case. commer-
"cial accounts are not designed to scientifically determine
ratios or other characteristics of paddy.

(c) Since paddy moisture tend to decrease with proaress of the
season. the apparent milling ratio will increase. although for a
given paddy lot. milling out turns are constant for a aiven set
of processing equipment.

(d) Ratios will vary considerably for equipment, state of mainte-
nance. skill of operator and other inderminable factors.

3. That does not mean that there are no standard method of con-
ducting field trials. Government of India constituted a committee
to study the performance of milling industry in 1966. The commit-
tee carried out 2 years programme of evaluation studies all over
India. Although the object of the inquiry was to determine mill-
ing efficiencies of different types of milling equipment, the
method adopted was scientifically sound and should be the basis
of any field study yet to be conducted in Bangladesh on a sound
scientific basis and footing.

(3) DGF Milling Ratios

1. For all the procured paddy by DGF either in paddy form or
under Mill Gate Scheme, the Department uses fixed ratios based on
(a) season (b) type of mill (c) district of origin.

For Boro season the ratio is fixed for all varieties (traditional
Boro, Aus and HYVs) as under :

(a) Parboiled - ¢0:38 ie 100 : 63.333

(b) Atap (Raw) - 60:36 1/2 ie 100 : 60.833
These is no district wise variation and these ratios are constant
throughout the country.

2. For Aman season, the mandatory ratios are variables on the
basis of mills and district of origin. It varies from 60:38.10 to
60:39.50 for major mills and 60:38.60 to 60:40.00 for husking
mills. The milling ratios as in practi~a in pakistani administra-
tion and the present milling ratios are given as Appendix - F and
Appendix - G to these papers.
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The rationale for such variations are not explained anywhere. The
venerable "Paddy and rice Manual"” has this to say "There are
different ratios of  resultant rice for mills-of different-dis-
tricts, which have been fixed on the basis of quality of produce
in a particular soil”

That these ratios were only approximate are borne out by "whenev-
er paddy of one region is allotted to a rice mill situated in
another region, the milling ratio for the place of origin of the
paddy,., as fixed by Government, will orevail, where. however, any
miller happens to disagree, Government will have no objection to
refix the ratio after test milling."” ’

- Paddy and Rice Manual, 196é. Department of Food, Gowt. of
Fast Pakistan.

3. There 1s an urgent need to rationalize thesz old milling
ratios. For whatever reasornc these ratios were fixed, the basic
causes for such variations are either redundant or non-exictant.
Besides sound technical reasons for an uniform milling ratio for
the whole country, this system is inherently unfair. Take for
éxample cases of Bogra and Rangpur diztrictz. They are contiguous
and produce essentially same varietiec of paddy but with mandato-
'y ratios of 60:38.10 and &0:38.60 respectively. For a lot of a
1000 tons, a miller in Rangpur will have to deliver 8.333 MT of
additional rice, wvalued at Tk. 83,000 approximately. Whether
there is excess rice out of Govt fixed ratio or he goes short, is
not the point. The monetary penalty is there on account of loca-
tion alone keeping all other actor conztant. The reasons for
Vhich the variable ratios are no longe:r relevant,are

(a) There were no scientific basis to fix these ratios in the
first place

(b) With development of infrastructure, paddy now moves freely
from one district to another.

(c) Under millgoate system, the mill owner may obtain paddy
from any where,. but has to deliver rice on his mill's 1loca
tion alone
\
4. As to the variation of ratio on account of type of mill, there
is no scientific basis to differentiate between major and husking
mills. As explained earlier, they essentially use some milling
machine - Engleberg huller. The ratio, therefore, should be the
same. In any case, because of poor state of equipment or bad
operating procedure, a lower ratio is obtained, Government should
not be penalized for such inefficiencies of the mill. It is, then
only fair that an uniform milling ratio be fixed Tor all Govern-
ment supplied paddy regardless of location or type of mill.
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(4) Fixation of a Uniform Milling Ratio

1. In view of the above discussion, it is seen that the variable
ratio for Aman season is not based on any scientific arounds. The
actual test milling’'s which the DGF refer are not relevant as to
their accuracy unless the methodology of the tests are known.
Available literature and practical knowledge dictate no such
variation on produce quality based upon the soil of the district
on which it was grown. Much more relevant is the actual intrinsic
and objective qualities of paddy which do vary on many factors,
but perhaps the district of origin is the least iniluential in
paddy quality determination.

2. In view of the above, it is strongly recommended that one
single ratio be fixed for Aman paddy regardless of district of
origin or the type of mill. What this ratio should be is very
di7ficult to determine. Each lot of paddy will vary areatly in
actual out-turn. If fixed too low. it gives an undesirable bene-
fit to the miller. oOn the other hand. if fixed too high, there
may be loss to the miller who will be discouraged to mill Govt.
paddy. However from practical experience and considering the
quality of average field paddy in Bangladesh, percentage. some
what higher than in Boro is fair in case of Aman. because of
inherent 1low moisture of the produce. The actual ratio may be
fixed by DGF after taking into accounts all these considerations
which include rate of milling commission as well.

(VIII) PUBLIC PROCUREMENT OF FOOD GRAINS IN INDIA

(1) A Short History

1. The Govt. of India started direct intervention in. the food
grain market in 1943 after the Great Bengal Famine which claimed
a million lives. Procurement and distribution by public agencies
was formalized after the Food Corporation of India was set up as
a statutory body under an Act of Parliament ir 1964 and started
functioning on January 1, 1965, Besides FCI, procurement of food
drains are carried out by various public agencies like Civil
Supplies Department, civil Supplies Corporation, Marketing Feder-
ations and a number of Co-operatives operated by a number of
State Governments. Together,they handle a very large percentage
of marketable surplus of major grains like wheat and rice. The
bulk of internal procurement of foodgrain in India is made in
four northern States of Punjab, Haryana, Uttar Pradesh and Rajas-
than. Out of 22 States and 9 Union Territories, these four States
together contributed 83.6% of total procurement of wheat and
rice in 1983, Though the procurement is highly concentrated in
these northern States, distribution is carried out almost uni-
formly throughout India in consistent with population density.
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(2) Objectives

As statsd by Govt. of India, the major objectives of internal
procurement are :

(i) To substantially increase foodgrain production so that the
country will not only be self-sufficient in respect of 1its own
needs but wile have sufficient reserves to meet all eventualities
and also to stabilize food grain price.

(ii) To arrange for the public distribution of food arains
through Governmental machinery (in addition to making the grains
available through private trade) at certain administered prices
which are considered fair and reasonable.

Mechanisms of Procurement

l. Wholesale foodarain marketing in India is done through more
than 11,000 principal markets. There are over 5,400 “regulated"”
markets where FCI and other purchasing agencies enforce their
support prices. As per provisions of the Agricultural Produce
Market Acts, the Govt. is obliged to procure all the arain
brought to these markets at the government announced procurement
prices. About these markets, FCI says. "A fully free market
cannot exist in this kind of situation and the producer obviously
can not obtain the maximum price for his produce. The arrival of
several millions of tons of grains into the limited markets in
the few states in such a shert period as 2 or 3 months creates an
unparalleled glut and generates problems in handling, transporta-
tion. storage etc."

However, the methods used to procure foodgrains are (a) Collec-
tion of levy on producers, (b) Collection of levy on rice millers
(c) Collection of levy on traders/dealers (d) Purchase under
price support scheme.

2. The compulsory procurement of rice by imposition of a levy on
the rice millers has been the major method of procurement by
public agencies. The levy rates vary from state to state. For
Punjab and Haryana where little rice is consumed locally. a very
nigh rate of 90% for coarse and 75% for fine variety is collect-
el. For other states. it various from 25% to 60%. For West Ben-
gal. a 40% levy is imposed on all rice mills operating in that
State. In 1983-84, about 42% of all rice were procured from levy,
the balance of 58% coming from price-support system. Price sup-
port is principally operated in “regulated” markets where all the
grain of the specified quality is bought by public marketing
agencies. A type of auction takes place in which the private
trade may only bid higher prices than the procurement price
announced by the Govt. of India, Since there is no procurement
target in quantity, only the procurement of price is strictly
enforced. One may say that this is truly a "floor price" system
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where a price target and not a quantity target is the goal to
achieve. After procurement, the paddy thus procured is converted
to rice after wards in mills owned by public agencies or in
contracted private mills.

3. The available statistics indicate that the price support
scheme as pursued by FCI and other agencies are fairly success-
ful. The following figures for the year they are available show
the success of Govt of India in procurement for price support.

Table : 10 Rice
Year Net Production Market Arrivals Procurement by
Public Agencies
(Million of Tons) Qty in Peircentage Qty in Percentaqe
Millions of net Million of market

of Tons production of Tons arrival

1975-76 45.04 12.77 28.30 6.32 49.50
1976-77 38.73 11.78 30.40 4.43 37.60
1977-78 48.67 14.48 29.48 4,85 33.50
1977-78 49.69 13.00 30.00 6.33 42.20
4 Years 45.53 13.00 29.70 5.48 40.70
Averaage

Source : Compiled from Bulletin of Food Statistics -
Government of India.

Significantly, the public procurement agencies have procured over
40% of market arrivals (marketable surpluses) of rice in 1975-78
period. Figures after this period are not available, but can be
assumed to be at par or higher than 40% avaerage of all marketable
surplus of rice in India.

(3) Foodgrain Prices and Stabilization

1. Govt. of India considers stability of prices of food arains a
high priority item on their economic agenda. Food and food
products take up over 60 percent in All India consumer price
index for industrial workers and over 75 percent in the consumer
price index for agricultural labour. In the wholesale price
index, agricultural produce account for more than half of total
weight. The production of foodgrains is subject to fluctuations
year to year but the demand for the save is generally very ine-
lastic. Therefore, any slump in prices due to excess production
or a sharp rise in prices due to limited shortages are both
discouraged by the Govt. Interventions in the market by the
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public agencies are primarily for price stabilization in India.
Says India’'s Sixth Five-Year Plan document

"prices of agricultural commodities exercise a dominant influence
on the behavior of the overall or general price level .........
Agricultural production strategies in the Sixth Plan should hence
be based on need to increase the production. of commodities in
short supply. thereby helping in maintain price stability”

2. The price policy for foodgrains adopted by the Govt. of India
has two major objectives

i) To protect the interests of the farming community so that it
is not obliged to make any distress sales of its produce and at
the same time encourage it to increase agricultural production:

and.

ii) To protect the interests of the consumers. specially the
weaker section of the society. so that foodgrains are available
to them in adequate quantities at resonable prices.

To those ends, the Govt. announces support prices for foodarains
for three yvears in advance so that farmers may know the prices
well in advance. The yearly price may then be revised upward but
never dowrward. These support prices also form the procurement
prices for Govt. purchases. This price is fixed after taking into
account the recommendations made by a speialized statutory body -
Aaricultural Price Commission. In making its recommendations. the
Agricultural Price Commission is expected to consider the need
for a “"balanced and integrated price structure in the perspective
of the overall needs of the economy and with due regard to the
interests of the producer and consumer” (Sixth Five year Plan
Document. Govt. of India). The support prices thus formulated are
uniform throughout the country and are applicable in all states.
However. some of the pr-.ducing States have been giving higher
prices than the Federal Prices for paddy in their states, Pro-
curmenet prices fixed for the levy rice to be obtained from
millers are different in each State. The procurement and levy
prices in a few selectes tates are given below :-
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Table : 11. Procurement Prices Paddy and Rice : Selected States

Rupees per Quintal

State Variety Paddy Rice
1982-83 1983-84 1982-83 1983-84
Punijab Common 122.00 132.00 204 .85 220.65
Fine 126.00 136.00 217.55 233.85
Superfine 130.00 140.00 225.80 242.20
Haryana Common 122.00 132.00 205.85 221.75
Fine 126.00 136.00 218.60 235.00
Superfine 130.00 140.00 226.90 243.40
West Common 122.00 132.00 192.35 207.30
Benaal Fine 126.00 136.00 200.35 215.55
Superfine 130.00 140.00 206, 39 22:1.60
Assam Common 122.00 132.00 194 .05 209.55
Fine 126.00 136.00 203.35 219.05
Superfine 130.00 140.00 209.60 225.35
Orissa Common 122.00 132.00 202.30 218.15
Fine 126.00 136.00 208.65 224.45
Superfine 130.00 140.00 214.95 230.75

Note : Prices of paddy are fixed by Federal Govt. whereas prices
of rice are fixed by State Govt. prices include cost of
gunny bags and loading charges.

Source : Bulletin on Food Statistics : Government of India.

3. The foodgrain including rice thus procured is distributed
through various channels of PFDS. Without going into details of
Indian system of distribution, it is abserved that the whole
operation is highly subsidized. The coverage is wide ranging and
the channels reach.even in remote rural areas without any serious
interruption or shortages in recent years. It has stabilized the
prices to a great extend and encouraged production to the extend
that India today is self sufficient in basic foodgrains of wheat
and rice. But what has been the cost of such stabilization is
another matter which is only beggining to be answered very re-
cently in India.

(4) A Recent_Scenario

1. The Govt. of India has recently adopted a more open economic
policy in all its operations. Devaluation of currency. removal of
restriction on import and foreign investment and to make the
rupee fully convertible within S years are some of the major
reformative decisions. Economic analysts are of the opinion that
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within a short time (2-3 years) the beneficial effects of such
Steps will be felt in all sectors of Indian economy. As reparted
(on 3rd Feb. 1992) by Press Trust of India (PTI). the Commission
for Agricultural Costs and Prices (CACP) has demanded a fresh
look on all aspects of the management of food sector and PFDS.
The commission has recommended that the GOI should reduce its
commitment of foodarains distribution in a systematic manner ir
the next few years to cover only a limited proportion of the
population which was really poor. It has also called for distri-
bution through PFDS in the anti-poverty programmes. Another major
recommendation of the CACP was that the rate of subsidy should be
drastically brought down in a phased manner in three to four
vears. It appears that the policies which were corner stones of
every Govt. in India for over four decades are being questioned
now at the very least. One should not be surprised if drastic
chanages take place in Indian food policies with in a verv short
time.

(IX) A DISCOUNTING SYSTEM : DEDUCTIONS BY “BATIA" &7JALTA"

‘1) A need for _Allowances : As has been explained earlier. the
enforcement of grading system of both rice and paddy is an in-
volved procedure. It requires well equipped laboratory with
requisite testing equipment. trained men to operate and pass
Judgment on the grade in a scientifically acceptable manner. The
DGF does not posses such facilities at the field level where most
of the procurement take place. Besides, excepting for the mois-
ture which is approximately ascertained by portable moisture
meters, other criteria are totally non-enforcable erxcepting by
eve estimation in a most subjective manner. The resistance type
moisture meter used to determine grain moisture is an inaccurate
instrument which give an approximate value &nd has built-in
tolerance of + 0.5%. The BSTI standard does not allow use of a

moisture meter but describe elaborate laboratory procedure to
determine true moisture. All these point to a system in which
allowances to these limits of tolerances should be given due
consideration. Besides, even if true arading could be accom-
plished, the limitation imposed by primitive state of post har-
vest technology in Bangladesh could not deliver the correct
grades on the scale of operation of DGF.

(2) Deduction and_Discounts: On account of the above difficul-
ties, there was an elaborate system of deductions in procurement
procedures of 0ld Food Department. The relevant Govt. order is
enclosed as Appendix - E to these papers. This system allowed
flexibility of operation and the imposed penalties encouraged the
suppliers/farmers to endeaver to uparade their produce. The
present system of go/no go is unrealistic in real life situation
which always allows tolerances, negotiations and solutions. This
system is felt most necessary for adjustment for moisture for
paddy procurement, specially for Boro Season. For technical
reasons, as explained earlier, odds against the attainment of 14%
moisture in Boro season is very high indeed. It is perhaps irrel-
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evant as the procured grain will eventually reach EMC of 15-
16%.more quickly in case of rice for its intrinsic characteris-
tics. The most practical solution other than artificial drying
and bulk silo storage. is a flexible system of descending prices
or quantity discounts as described below.

(3) Deduction of Price (BATTA): Such a deduction for deviation
from a standard grade is the norm in any market place. A standard
price is ascertained for a standard product. a lower price for a
lower qrade so long it is commercially acceptable and till it is
rejected. For moisture qradation 14% may be considered standard
and upto 17% in case of paddy and 16% in case of rice may be the
limiting factor. For paddy price deduction for higher moisture
percentage and an additional penalty may be imposed. The pricing
table may be as under as an example only

Leduction of Excess Moisture for Paddy

Percentage of Moisture Deduction for Moisture
1. P?ody at 14% moisture No deduction
2. Paddy upto 15% moisture 1% of price + Tk. 5/and penalty
3. Paddy upto 16% moisture 2% of price + Tk. 7/and penalty
4. Paddy upto 17% moisture 3% of price + Tk.10/and penalty
S. Above 17% moisture Rejection.

This system will allow farmers to sell directly to the Govt.
their paddy as the are usad to handle. It is to be noted that
dryina of paddy is hardly practiced as a routine procedure by our
farmers. This discount or deduction is know as "Batta" and is a
common trade practice is Bangladesh.

2. Deduction of Weight (Jalta): Another common trade practice is
widely practiced in primary markets of Bangladesh for high mois-=
ture, freshly harvested paddy. It is known as "Jalta", literally
meaning “water loss“. It is a system of giving higher weights
over standard measure to cater for moisture ie "water loss". Thus
*Jalta’ of 2-4 ceers per maund are common for freshly harvested
paddy representing extra weight of 5% to 10% on the nominal
measure. Again 14% may be considered as standard with acceptance
of upto 17% with additi.nal weight deduction in case of paddy.
This weight discounting should only be acceptable for paddy..For
rice upto 2% moisture allowance should only be penalized by price
deduction. A table may be constructed thus,as example only :
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Weight Deduction for Paddy (Jalta) for Moisture

Percentage of Moisture Deduction of Moisture
by Additional Weight
Per Maund / Per Quintal

1. Paddy at 14% Moicsture No additional weight

r

Paddy at 15% Moisture 0.8 Seer / 2 Ka
(2% additional weight)

3. Paddy at 16% Moisture 1.6 seer / 4 ka
(4% additional weight)

4 seer /6 ka.

4. Paddy at 17% Moisture .
(6% additional weight)

5. Paddy at over 17% Moisture Rejection.

3. Perhaps this deduction by weight is more acceptable for our
farmers than money deduction. It is a system widely practiced in
rural markets for high moisture paddy. With progress of season,
the "Jalta”. is proportionately reduced. If the DGF procures
moderately moist paddy of upto 17%, the ensuing problem of weight
loss can be resolved by this simple mechanism already practiced
widely at rural markets. The subsequent weight loss will also be
cateied for when paddy will lose moisture with passage of time by
natural process. -

(3) Practical Solution to Paddy Drying Problem

1. The task of procurement of 14% dry paddy in the Boro season is
impractical, some would say impossible. India procures paddy of
upto 18% moisture in its monsoconic zones for the Khariff season.
It is thus not only practical but also ¢ ivisable to procure paddy
at 17% moisture for Boro only. For Aman season dry paddy at 14%
moisture is not at all difficult with easy sun drying. The inher-
ent accuracy of the moisture meter of +0.5% should also be con
sidered. When we say 17% it means an instrument reading of 16.5
to 17.5% on the meter. This fact should also be circulated at
field level so that farmer’s paddy are not rejected on account of
this nominal difference. The paddy thus procured should now be
milled at the dry season when conditions for efficient milling
prevail. The extra weight to correct for moisture will take case
of the loss due to natural drying. In this manner, paddy may be
procured in Boro season to be milled at Aman (dry) season at no
loss or extra cost .to the Government. However. it should be noted
that this is only an interim stop-gap solution of the problem of
wet season procurement. Real and long range solution lies in crop
drying by mechanical driers, storage in aerated bulk stores and
milling in modern mills. Till such times these infrastructural
and technical improvements take placa, there seems to be no
alternative to procurement of moderately wet paddy.
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(X) MILL GATE PURCHASE - ITS WEAKNESSES

1. This scheme of procurement took redoubled effect from 1988-89
before which Govt. pProcurement was mostly in the form of paddy to
be milled later by contract mills. This system is a misnomer in
chat, although it shows procurement in the form of paddy., in
actual fact, it is in the form of rice that procurement is accom-
plished. In the latest season (Aman - 91-92) over 85% of all
procurement was done though this procedure. Therefore. it needs
serious study as to its efficacy towards the prime objective of
procurement - price support to farmers and as means of efficiency
in procurement itself.

(1) Prief Description

l. This svystem is a package contract for (a) paddy procurement
(b) Milling this paddy in rice (c¢) Transport to nearest Govt.
store. A numbe,s of contract mills are engaged to procure paddy
for the Govt and mil) it by a composite contract. The contract
format for Mill gate is essentially same as a contract fur mill-
ing Govt. paddy. In both cases the miller has to put up 60% value
of his 15 days milling capacity of paddy in the form of a bank
guarantee or other instruments like saving certificates etc.
Under the Millgate, the miller now procures paddy which on in-
Spection as to its (a) quantity {(b) quality, the DGF pays off the
value of upto 15 days processing stock. Point to note is that
this milling capacity is determined by DGF inspectors prior to
contract. The miller is now contract bound to deliver the FAQ
rice within 15 days. He,then,again pProcures paddy and the cycle
goes not till he is no longer capable of supplying paddy at the
procurement price.

The mechanism of mill gate then, hinges on the following criteria
(a) Processing capacity of the mill - parboiling. drying and
milling (b) Putting up requisite security (c) delivery in time of
FAQ rice. The built in weaknesses and possible abuses are now
itemized

(2) Major Weaknesses of Mill Gate Purchase Scheme

1. Milling Capacity: As described earlier, these is no scientific
way to determine milling-specifically drying capacity of a tradi-
tional (Husking and Major) mill. Indian study reveal a sun drying
yard’s physical paddy holding capacity of 60 MT per one acre of
yards at 2.50 cm thickness. But this does not indicate drying
capacity which is totally dependent upon weather. By thumb rule
drying capacity decreases by 50% during Boro as compared to Aman.
There is no basis or procedure in DGF to (a) Determine
drying/milling capacity (b) Reduction of capacity by season (c)
Essential minimum equipment list of a mill including boiler
certificate mandatory under Bangladesh law.
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There is a tendency every where to over state milling capacity in
the contract to allow (a) sub contracting (b) purchase rice from
market and supply to D3F to seek the milling commission and other
rents.

2. Supply Time: While the contract stipulates maximum time. it is
silent on the minimum time. A miller may supply the rice any time
within his contractual 15 days and is entitled to another payment
of his contracted quantity by WQSC which,in effect.is cash pay-
ment from a designated bank. It is not unusual for mills in N.W.
region to have several payments within this 15 davs. This is
impossible as the stipulated milling capacity can not be theoret-
ically exceeded.

3. Accounting Difficulties: After issuing of the WQSC. the paddy
thusz bought is entered in OGF stock books as paddy which is not
there. It is at the same time issued to the mill to be converted
to rice. It is basically bad accounting principle to enter into
books an item which is not so. If such a thing is to be done. the
stock to be entered in books should be rice, the commodity which
eventually will enter DGF stores. This seemingly simple problem
has far reaching consequences in stock taking and audit. As a
matter of fact.additionally owning to differential ratios. no one
knows what should be the exact quantity of rice stock procured
and question of audit is irrelevant in such a situation.

4. Advance Payment: The system works basically on advance pay-
ment.There is no way to determine the ownership of paddy at the
miller's store. It is quite possible to (a) keep stocks belonging
to other traders (b) same stock being shown time and again (c) on
payment. procure rice from market to be supplied tec DGF. That
kind of operation is taking place is evident from the fact that
rice is supplied before elapse time (15 days) in a number of
cases which is not possible, if Gowvt. paddy is milled.

S. Quality/Quantity Check: DGF, theoretically., buys only FAQ
paddy. Unless the paddy is of good quality, resultant rice can
not be of acceptable quality. There is little or no check on
quality of paddy in millgate purchase. Naturally so. because,
covertly here the emphasis is on supply of rice and not paddy. As
to the quantity, it is physically impossible to weight the entire
allotment quantities in a mill.' There are over 1300 contract
mills of DGF mostly in the N.w. region. In a single district
these are hundreds of husking mills to be regularly checked for
quality quantity of stock and state of operation which the con-
tract stipulates. It is quite impractical to do so under actual
circumstances. Supervision and control also deteriorate in this
situation.
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(3) Realities of the Situation:

1. That all is not well is evident from many sources. The poor
quality of procured rice has been witnessed by independent ex-
perts (WB report). The rapid stock deterioration is another indi-
cation of high moisture and poor quality stock. Nagging and
adverse press reports are another indications of various abuses
in the system. Large quantities of outstanding paddy from various
mills also indicate severe difficulties of management. At the end
of the IRRI/BORO 1990-91. the situation was thus

Table : 12. Weekly National Milling Status Report (NMR)

Period Covered : 14-11-91 to 20-11-91

Region Quantity Quantity Expected Mill Balance Remarks
Issued to Received Recovery (Rice)
Mill(Paddy) from Mill (Rice)
(Rice)
Rajshahi 16684 447 11123 10676
Khulna o] o 0 o
Dhaka 697 302 465 163
Chittagong 300 294 200 +94
Total 17681 1043 11788 10745
Current

week cumulative

as from 0 [0/ (o) 0
15.11.91

Source : FAD Reorganization Project, MOF, GOB.

2. These computer print outs of rMis indicate a short fall of
10,745 MT of rice, valued at least Tk. 107.45 million, a stagger-
ing figure indeed. It iz to be noted that by 15th Oct. there
should be no outstanding at the mills and by 15th Nov.another
procurement season starts. There' appears to be serious lapses in
the management of the Mill Gate Purchase way of procurement, with
huge quantities of missing stock and consequent loss to the Govt.

(4) 1Its Impact Upon Price Support: From all indications, the
impact of this scheme in the defense of a floor price had been
minimal. Various field studies (IFRI-90, WB-91) indicate that the
going market rate of paddy was below the procurement price. This
is not surprising for :-
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{a) The price that the miller pays for paddy must be necessarily
bellow procurement prices as it involves a monetary transaction.
There can not be a free lunch in real life situation where no -at
par transaction take place. This is an inherent weakness of the
system.

(b) The necessary transaction cost of the miller for payment by
WQSC is recouped in margin between market price and procurement
price.

(c) The miller is under no compulsion to pay the procurement
pirice but he must make a profit out of this purchase and sale.
For him. it should make no difference whether the buver is Govt.
of another trader.

(d) It is estimated that a difference of at least 5% is about
minimum margin between floor price and market price for mill gate
to take place. The more the merrier in actual circumstances.

(e) If the margin can not be made up in price. it will be at-
tempted to be made up in quality and high moisture.

In fact, since the contract mills only act as agents for DGF for
procurement under this scheme. there must be an agency commission
of the services rendered. This "rent seeking” is thus a commis-
sion covertly built in the system. Unless the farmer directly
receives money from the Govt. for his produce, such roundabout
ways just can not ensure price support. All empirical evidence
indicate what was always obvious to persons having experience
of market operations in Bangladesh that Mill Gate Purchase is
definitely not a sound instrument for price support.

4. A Real-Life Case History

“"A Shrewd Way of Beating the System :

During our survey, the owner of a rice mill in Bogra District
revealed an ingenious method of abusing the Palli Rationing
program through the government rice procurement system. Bogra is
one of the largest rice procurement areas in the country. The
rice-miller. an apparently wealthy and educated man, confessed
that he was involved in the deal, and described the method as
follows

a) In the procurement program, the government buys rice through
a system known as the millgate purchase contract. The contract
rice-miller purchases paddy, and after milling the paddy, sup
plies rice to the government at a fixed price that includes the
milling charge (Tk. 10,544 per metric ton during the survey).
The Officer~in-Charge of the LSD and the Upazila Food Controller
sign and issue a Weight Quality Stock Certificate (WQSC) to the
contract miller to supply rice. The miller produces the HWQSC to
a designated bank and receives cash payment for the supplied
rice.

42



b) In this rent-seeking process, however, a portion of the mill
gate purchased rice is not supplied by the miller. Instead, this
quantity is shown in the allotment of rice in the PR program. A
Delivery Order is issued by the food officials to the PR dealer
for his full allotment of rice. The PR dealer pays the subsi
dized price for the full allotment. but receives a less quantity
of rice. tater, the PR dealer gets back the money he paid for
the quantity he did not receive.

c) In this process, ‘the government pays a price of Tk. 10,544 per
metric ton for a quantity of rice that is not received. In the
official record the same quantity is shown as delivered to the PR
program at a subsidized price of Tk. 7.340 per metric ton. The
difference between the millgate purchase price and the PR issue
price (i.e. Tk. 3.204 per ton) is shared by the parties involved
in the deal.

An example will give an idea about the magnitude of profit that
can be made throuah this process : The monthly officially record-
ed PR rice offtake from a typical LSD in Bogra is about 98 metric
tons of rice. If one-half of this quantity disappears in the
process described above, then about Tk. 157,000 can be earned in
a month in one LSD during procurement seasons.

d) The government also pays for other bills arising from this
fictitious transaction. These bills are

i) Carrying charge of rice from the mill to the LSD (about Tk. 3
per ton per kilometer) paid to the carrying contractor (for the
rice that was not carried)

ii) Handling charges at the I.SD (about Tk. 2 per bag of rice)
paid to the handling contractor (1) to received the millgate
purchased rice, and (2) to deliver the PR rice (for the rice that
was not handled);

iii) Payment for shortages allowed for storage loss (for the rice
that was not stored).

These bills, arising from the false transaction, must be charged
to the government to keep the accounting in order."

Source : Operational Performance of the Palli (Rural) Rationing
Program in Bangladesh : IFRI Report, April, 1992
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(XI) A SuUM up

1. The forecasts for the IRRI/Boro for 1992 is excellent. The
agriculture department figures, _released on 23rd._March .1992 show
that over 9,11,000 hectares in Rajshahi division alone has been
planted with Boro, mostly of HYVs. This is 25% higher than the
planned target of the Department for Boro for the 16 districts of
the N.W. The Agricultural Extension Service estimates a minimum
harvest of 3.37 million tons of paddy ie roughly 2.19 million
tons of rice. News papers report record sale of irrigation equip-
ment in these districts. At 40% marketable surplus, the paddy
estimated to go through the marketing channels exceed 1.3 million
tons in two, at best three short months of June, July and August.
The fears of a glut in time and space are very real with expected
plummeting prices and sluggish or no sale of rice as other re-
gions will also have their share of production. The DGF will have °
to procure over million tons of paddy to have-any sort of price
support to the producer.

2. In such circumstances, the need to develop. efficient marketing
mechanisms are paramount. With a positive rice balance (with 1 to
2 million tons of imported wheat) the need to change the basic
vision of procurement is urgent. The main object can no longer be
to supply the PFDS which are a fixed quantity. Here is a classic
scenario to take off the surplus to enforce a price target. If
that price can not be sustained, the whole effort is wasted. If -
the stocks can not be kept in good condition, huge losses will be
sustained. It the sales are sluggish. the relrase of stocks will
go into anothar procurement season, nullifying the effect of
price support. It is a tricky situation indeed, one which Bangla-
desh has had little previous experience, not at least in the last
fifty years.

3. DGF has recently floated tenders to procure milled rice pre-
sumably to satisfy the needs of its PFDS. Although very small
quantities are tendered for now, it is expected that with some
procedural adjustments large quantities will be offered in fu-
ture. Admittedly, this rice will arrive from surplus zones,
relieving the pressure on supply somewhat. But in the immediate
future, the major burden of price stabilization rest solely on
the Government. Apart from all other negative factors, the pri-
vate sector neither has the money nor the infrastructure to
absorb this huge quantities of paddy. At a rough count it would
need capital outlays of billions of takas to buy a million tons
of paddy within 2 to 3 months. Such figures are just beyond
imagination of rural banks in Rajshahi Division,even if all other
stops are sprung open by some miraculous touch.

4. Now is the time to develop a ’'buffer stock’ and not a consump-
tion stock. Arrangements for efficient storage, sufficient fi-
nance and abova all managerial skills are prime need of the hour
before the whole system comes to a rude stop. Planning for export
is to be given most serious considerations. How big will be the
buffer stock, how it is to be managed, what if the next harvest
is equally big or even bigger, are some of the basic questions
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which must be faced now. The ready relief -valve is export, which
is ofcourse easier said than done. Some of the problems and
prospects of export will be dealt with briefly later, but suffice
. it to say.that.a_whole-new orientation is to be made to success-
fully export rice from Bangladesh. To give an effective price
support, there is no real option than to buy paddy now. Major
consideration to procure paddy will be to relieve pressures of
releasing milled rice within 3 months of procurement into another
harvest season at dumping prices. The need to develop further
storage units, preferably silos for paddy, should be given urgent
considerations. A fresh look into all aspects and need to conduct
further realistic research into the various intermingling factors
of 'the food management in Bangladesh has never been more urgent.

(XII) CONCLUSIONS AND RECOMMENDATIONS

1. Bangladesh is passing through a transition period so far as
food production and management of food is concerned. After dec-
ades of chronic shortages, for various reasons, a self sufficien-
cy in rice production has already been achieved. With increasing
production, minor surpluses are being experienced with
innumerable difficulties in the marketing operations. The Govern-
ment polices, formulated for a time of deficiencies and fulfill
the needs of PFDS are becoming increasingly irrelevant and redun-
dant in these changed circumstances. The prime policy objectives
now should be to encourage and sustain these increased production
if only to increase the nutritional in-take of the people. At the
same time, in an imperfect capital and marketing situation,
owning in part to Govt’s own hoary policies, the need for inter-
vention can not be just ignored.

2. In this transitory situation, an evolutionary process of
change is in order if only not to make too much disturbances in
an already fragile agro~economic scene.Any disruption in the
present environment will surely have negative repercussions on
this delicate balance. Special mention must be made of technical
difficulties of post harvest specifically in wet season harvests.
It is all the more urgent since most growth 1is taking place in
the wet season production which must be sustained, if surpluses
are to be a norm and not an exception to the rule in Bangladesh’s
food sector. The present system of procurement was never meant to
be a price-support mechanism. It was a device to supply the Govt.
for its PFDS needs. In recent years. with self sufficiency and
looming surpluses, the need to modify and rationalize these
methods has taken new poignancy.

3. The ways. means, difficulties and possible solutions were
reviewed in a brief manner in the preceding pages. Of necescity,
some technical aspects of the problemz were discussed in a rudi-
mentary manner. It should be noted that all of rice marketing is
a technically oriented subject. Commercial or administrative
decisions must stem from sound technical grounds. No amount of
administrative action will correct technical faults which happen
so regularly. Given the premise that procurement is necessary and
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desirable as an instrument of price support, much can be done
even within the primitive technology of post harvest in Bangla-
desh, 'to enhance its efficiency and reduce the staggering budge-
tary costs sustained now. The major recommendations are thus
itemized, the reasons and rationales for those were discussed in
the preceding pages.

4. Recommendations

(a) Form of Procurement: There is no option, when price support
is the objective, than to procure in the form of paddy. For the
Boro season, paddy is the only possible form of grocurement,
unless huge losses in the form of stock deterioration and subse-
quent sale/auction at any price is to be avoided.

(b) Mill Gate Purchase: This scheme has outlived its usefulness,
if ever it had any. Miemanagement and abuses are built in the
complex cperations of the <ystem. Besides, it doe:z nothing to
give price support to the farmer. This system should be canceled
as soon as possible and replaced by direct purchase of paddy from
growers.

(c) avoidance of Spoilage: This is basically a question of mois-
ture. In 8oro, procurement of milled rice should be stopped
except by tender to service PFDS. All procurement should be done
in the form of paddy to be milled in dry season. Our present
technology is inadequate to mill and store rice in the wet
season.. Adequate storage space and form of storage is to be
provided to store paddy on a most urgent basis.

(d) Moisture : It is recommended that paddy upto 17% moisture and
rice upto 16% moisture may be procured. These commodities can be
safely stored in present system of storage upto those moisture
levels. A system of discounting/de< .ction by price or weight
should be introduced to procure tbt .se moderately moist grains.
This system of discount will ensur’ that no additional cost is in
curred by the Govt. for purchase .7 this paddy.

(e) Milling Ratigs : Milling ratios should be rationalized.
Differential ratios are not scientifically based. Uniform ratios
should be introduced for the whole country. What these ratios
should be is an administrative decision tied. in part. with the
milling commissions paid. But ratios for Aman is always higher
than Boro which is presently 100:63.333 somewhat higher uniform
ratio for all types (husking, major., automatic) of mills can be
fixed right now. These should be no differentiation of ratio
between types of mill and different districts of Bangladesh.

(f) Rice_and Paddy Procurement: It is recommended that these two
commodities be procured by two different means as they serve two
different purposes. Rice for PFDS should be procured by competi-
tive tender at centars of consumption. Paddy for price support
should be procured at centers of production. Thus a balance will
be maintained. As the quantum of tendered rice will increase
eventually, the paddy quantum will reduce in step.
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(a) Buffer, Reserve of Security Stock: In the near future, or

right now, if the indications are right, the major portion of
procurement is taking the shape of a buffer stock. Management of
such a. stock is primarily different from a distribution or a
current stock. Long range storage without loss of quality is the
first prerequisite. Appropriate technical solution to this prob-
lems needs to be addressed.

5. Perhaps, the foregoing paper has raised more questions than
have offered solutions - if at all these solutions are =stop aap
ad-hoc or of a temporary nature. That is so.because. the situa-
tion now unfolding in. food sector in Bangladesh has never beean
experienced, before. The policies, procedures and precedence are
becoming increasingly irrelevant in these changed circumstances.
New and fresh economic, marketing. financial and technological
polices are nsed of the hour. But to formulate such opolicies need
basic and applied recearch, sadly deficient hitherto =zt least in
the food sector. Some of the uragent research praaramz to find
solutions or make policy recommendations will be

Need for Further Research

(a) The Export Scenario: To maintain the morentum qained in rice
production. sustained demand is a basic need. With surpluses
generated vyear after year, the surplus stock muzt be exported.
The research into this unexplored field may be

(i) Research on possible markets
(ii) Information of type and processing needs
(iii) Financial and other aspects.

(b) Technological Changes: Technical improvements 1n drying,
parboiling and milling are most necessary to produce standard
grade rice. The need for research will be -

(i) To develop an appropriate technology in dryina.parboiling
and milling

(ii) Storage technology

(iii) Carrying and transportation

(c) Socio-Economic _and Financial: Since rice iz a basic measurs
of wealth in this predominantly agro-based society. the changes
in socio-economic sectors will be far reaching. Murh 1ezcarch is
necessary to discern the various parameters to evolwe rafioral
policaes for :

(i) Poverty alleviation

(ii) Nutritional upgrading

(iii) Income distribution

(d) Govt. Policies and Marketing: The urgent changa= and roforms
in Govt's policies and changes in the markating are another
sector which needs urgent consideration. Further research iz
necessary to develop a rational policy mix to obtain the desiia-
ble results.

47



(XI1I) ADDENDUM
Rice-Exports

Some of Technological Possibilities
Rice Processing and Value Addition

1. Rice processing in Bangladesh is still in a most primitive
state of development. Ever the most modern mills use a technology
that was developed at least 40 years ageo in Europe and Japan. To
tap the export market, where quality gradation is <cupreme to
dictate both demand and value,some major points’ are touched
briefly, if only to indicate the state of the art.

(a) Variety : Fine varieties are much in demand. Pakistani 'Ba-
nemati’ and Indian 'Patna’ fetch high prices in the international
market. In the USA,Belle Patna, Blu belle,lLabelle and Starbonnet
are comparable. There is an urgent need to develop fine quanti-
ties of rice for export. The emphasis now should be on quality
and not quantity. '

(b) Processing; There is little demand for parboiled rice. Most
rice in international market are white milled (raw rice). To
produce high grade white rice with low broken. percentage need
premium grade paddy. This will necessitate sound post harvest
treatment and immediate cleaning and crop dryina. Refinements
such as polishing, size and color grading will add value o the
final product. ’

(c) Precooking: Precooked rice is sold as ready to eat products
like Minute Rice and Milled Rice in the USA. Italy is a world
leader in high quality precooked rice which is producea from
parboiled rice. Rice 1is first-cooked and then de-dydrated by
either freeze-drying or heat de-hydration process and then pack-
aged. This needs high cost special plants, but the value additionr
is manifold over basic rice.

(d) canning : Specially for the military, parboiled rice is
processed as a canned;. cooked product. Canned cooked rice is also
used as an ingredient for soups. "The rice is boiled for 5
minutes, cooked, packed in can and passed through a retort to
complete the cooking and sterilization.

(e) Rice Products: Rice is used for noodles, usually mixed with,
starch or corn grits. Rice is a basic product for baby food
cereal mix where upto 80% by weight is made up of rice. Inciden-
tally, an international babr food manufacturer, setting up plant
in Bangladesh, got the commercially available rice analyzed for
ingredient in his cereal. Not one passed the minimum require-
ments. This author had a sample specially milled to match the
specs, which it did,in the company’'s Head Quarter in Switzerland.
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Use of By Products

{a) Bran : Bran oil extraction by solvent process is well estab-
lished in USA and India. When refined for human consumption. it
is the most expensive salad oil in South Korea and Japan. Howev-~
er. mostly it is used in crude form as an industrial oil for
problems of lipaze activity.

(b) Husk or Hull : Is of prime importance as fuel. althouagh other
usable chemicals like silicon etc are extracted on experimental
basiz. For Banaladesh. it is the areatest source of renewable
SNEray source which has been sadly underutilized. It is possible
to operate a parboiling mill run entirely on the husk produced
without any external power. Much research is necessary to enhance
the thermal efficiency of existing mills tc save this valuable
eneryy =mource.

Wbzt Production_and Procurements

1. Some analyses indicate that B8analadesh has no comparative
advantage in wheat production as opposed to rice. International
wheat prices are likely to decline in coming years. the outlooks
for Bangladesh wheat is not bright. This has an important bearing
upon food policies in that procurement of wheat is not cost-
effective. Additionally., the effects of wheat procurement is
largely counteracted by distribution of large volumes of wheat
for food for work and other public distribution in wheat produc-
1nga areasz in the procurement season.

2. It 1s to be noted that the areas where wheat arow in Banala-
de=h aire prime land for production of upland rice. Fine quality
upland rice can be arown instead of wheat in these areas. When
processed for essentially export market, these products will
fetch much higher exchange rate. In such a barter, ratio of 1:3
is not unusual between fire rice and wheat. All these indicate
need for further research, oriented towards value and not crude
quantities of food grain. No such study or research has been
conducted vyet, though the value of such a swap should be celf
explanatory.
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APPENDIX - A

Glossary of Terms_in_Post-Harvest Industry of Paddy

Agriculture engineers and practical millers use many terms of
trade in the rice processing industry. Regrettably. they are not
fully standardized. Where as terms used in rice trade are more or
less standardized by many internaticnal bodies under the auspices
of United Nations special organs like FAO, there has been little
e"fort to standardize technical terms ucsed in the rice processing
industry. However. the International Rice Research Institute.
Philippines. has used these terms in the context of the meanings
shown. Author’s explanation and elaboration is shown in brocket.
In the absence of an internationally recognized glossary of terms
and nomenclatures the following may be considered standard which
are bazed upon IRRI terms and has been used throughout the pre-
ceding report in those senses.

Abrasive Polisher : (Also polisher. whitener) A machine used to
remove bran laver from brown rice to produce milled rice using
abrasive action between kernel and the emery stone. (May be of
conical or cylindrical design).

Aeration : The forced movement of air through stoEed grain at a
low airflow rates (generally between .07 - .28 m /min per ton)
for the purpose other than drying, to maintain or improve its
guality. (In low humidity condition, aeration does r.move small
quantities of moisture from stored grain).

AnNgle of Repose : The angle between the horizontal surface and
the side of grain fornmed by a natural pile.

Aspiration : A process of cleaning by moving large volumes of air
through a thin layer of grain, to separate the particles lighter
in wright than the grain itself.

Bag Storage : Storing of paddy or other produce in bags, usually
made of jute (gunny. burlap) or (less frequently) polyethylene.

Bran : The outer layer of the rice kernel after husk is removed.
It is removed during milling process (Specifically, Polishing).

Brokens : Pieces of rice kernel that are less than 3/4th the size
of full kernel.

Brown Rice : (Also cargo rice) Dehusked paddy, often referred as
unpolished rice.

Bulk Storage : (Also Bin Storage) Storage of paddy or rice in
loose form in a large solid container, without the use of bags
BTU : B:itish Thermal Units : Amount of heat required to raise

the temperature of one pound (1b) of water (H20), one degree
Fahrenheit (QF), 1 BTU = 252 calories.



Contd. Appendix - A

Calorie (Cal) : Amount of heat required to raise the temperature
of one gram of water one degree centigrade/celcius (oC). (Being a
very small unit for practical purposes,it 1is usually used 1in
units of a thousand ie one thousand calories. usually shown as
Kcal - Kilo calories).

Chalky Grain : Kernels of grain which have some portion as opaque
or milky white in color. (rot to be confused with white belly
grain which is characteristic of imperfect parboiling. Chalky
arain is found only in raw rice).

Cleaning : The process of removing foreign material or impurities
from paddy or rice.

Conveying Equipment : Equipment used to move paddy or rice from
one place to another by mechanical means. (Usually belt or screw
conveyor are used to more paddy horizontally and up small in-
clines. Bucket elevators are used to more paddy vertically and if
necessary. then horizontally).

Cyclone Separator : Large. round, cylindrical tank like struc-
tures, usually metal, used to separate particles carried in an
airstream.

Degree of Milling : Expression used to indicate the amount of
bran removal in the milling process.

Dehusking : Process of removing the husk from paddy during mill-
ing. (also known as shellinn).

De-Stoner (Also Stoner, specific gravity Stoner) : A machine that
removes or separates storss of same or smaller size as the paddy
or rice grain.

Discolored Grain : Paddy or rice grains which have changed to a
vellowish or brownish or black color because of heat damage
during storage or imperfect parboiling. (In Bangladesh it is
frequently due to damage by micro - biological action owing to
storage of wet paddy (above 14% moisture) and are only visible
after parboiling).

Dockage (Also, Refraction) : The amount of foreign matters or
impurities found in a sample of paddy, usually expressed as
percent.

Drying : The process of reducing the moisture content of
grain,(by natural ie sun drying or artificial drying ie by use of
a drier machine).

Dunnage : Wood (or bamboo or other non-prous material) frames
used on concrete (or brick soled) floors for stacking bags of
grain. Prevents direct contact between grain and floor (and
thereby prevents migration of moisture from ground to grain).

4
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Equilibrium Moisture Content (EMC) : The moisture content of the
paddy/rice after it has been exposed to a particular environment
for a long time. It is dependent upon the humidity and tempera-
ture conditions of the environment. The equilibrium moisture
content determines the minimum moisture content tao which paddy
can be dried under a qgiven set of air temperature and humidity
conditions. (It is of vital importance to millers and storagers
of rice as it is futile to dry paddy below EMC as it will gain
moisture subsequently to reach EMC in storage).

Flat Storage (Godown in S.Asian Context) : Fla. °loored. bag type
storage. but could also be bulk storage (if so designed).

Foreign Matter : other things such as stones. sand. chaff. straw
dried soil etc. mixed with paddy or rice. (All materials found in
paddy/rice other than those derived from paddy).

Friction Polisher : Type of whitener machine using the friction
between the rice grains to remove part or whole of bran layers.

Fumigation : The process of using chemicals to contrcs incect
pests in the qrain.

Gelatinization : The process by which starch granules in kernel
change to gelly-like form, and fill the voids in the grain and
cement the fissures together, during parboiling.

Gelatinization Teaperature : The temperature at which gelatiniza-
tion takes place in kernel. It is between 55°C to 75°C depending
an variety of paddy.

Godown : (Flat Storage). A warehouse used for storing paddy or
rice either in bulk (very rarely) or in bags (usually).

Grading : The separation of broken rice grain from unbroken rice
arain: and separation of brokens into different sizes.

Grader : A machine to do the grading process of rice. usually the
last machine in a multi stage mill.

Head Yield : The amount of head rice obtained when paddy 1is
milled. It is total rice less the brokens.

Holding Capaéity : The amount of paddy in a continuous flow drier
at any one time, however it is not necessarily the drying capaci-
ty nor the through put capacity of the drier.

Hull or Husk (Also Chaff) : Quter covering of the paddy grain.

Husking (De-husking, Hulling, Shelling) : The process of removing
the husk from the paddy grains during milling.

Immature Grain : Paddy grains which are under developed or not
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fully developed. sometimes referred to as unripe. They lack in
size and weight compared to a fully mature grain. (High percent-
ages of immature grain are found in Boro paddy due perhaps to
lack of water or soil moisture during maturing phase. Known as
“Chita” in Bangla. they contribute to low milling recovery and
poor quality of milled rice as there is no known process of
separating them during processing) . Leaching (Leacing loss)
Out wand diffusion of hydrosoluble constituents of the paddy
kernel into soak water during parboiling process. (It is most
pronounced in cold soaking used in traditional system of parboil-
ing).

Medium Size Brokens : Broken pieces of the rice grain. between
one fourth and one half of a kernel size.

Milled Rice : Rice obtained from paddy after the husk and bran
has been removed.

Milling : A general term representing the process of converting
paddy into rice.

Milling Yield or (Milling Outturn, Milling Ratio) : The amount of
rice obtained from a quantity of paddy after the milling process.
(Normally expressed in percentage indicating rice obtained from
one hundred units of paddy e.g. 65% meaning 65 units of rice out
of 100 units of paddy).

Moisture Content : Amount of water in grain. Expressed as per-~
centage based on wet or dry ie.

Weight of moisture in grain sample
Moisture Content = X 100
(Wet Basis) Wb total weight of the grain sample

Paddy : Rice kernel with husk, also known as rough rice.

Parboiling : Hydrothermal treatment of paddy before milling
including soaking, heat treatment and drying.

Raw Rice : Rice which has not been parboiled.
Rough Rice : Paddy

Rubber Roll Husker : (Also known as Rubber Roll Sheller. De-Husk-
er).

Rubber Roll Huller) Machine used to remove the husk from the
paddy grain by passing the grain between two rubber roll operat-
ing at differential peripheral speeds. (It is the standard modern
method of de-husking paddy).

Scalping : Rough cleaning of paddy by removing most foreign
matters prior to drying, storage or parboiling.
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Screening or Sievinag : Separation of different size particles.by
using a wire mesh or perforated sheet in moving pattern. allowing

the smaller size particles to fall through the openings and the
larger size particles to remain on top.

Soaking or (Steeping) : Allowing paddy to remain in water (either
hot or cold) to increase its moisture content during parboiling,
subijecting the socaked paddy to heat treatment by passina steam
through the paddy mass. This process causes the rice to gelatin-
ize.

Tempering : Temporarily holding the paddy between drying passes
allowing the moisture content in the centre of the grain and that
on the surface of the grain to equalize.

Through put Capacity (or Capacity) : The amount of paddy which
flows through a continuous flow dryver in one hour.

Total Milling Yield (or Millimpyg Ratio) : Total rice including
head rice and the broken rice milled from paddy. Usually ex-
pressed as a percent.

Trier ("Bonga" in Bengali) : Small metal probe for taking samples
of paddy or rice from bags or from bulk containers.

Under Milled Rice : Milled rice which has less bran removed than
normal.

Under Runner Disk Sheller (or Disk Sheller) : Machine used to
remove husk from paddy grain. It consists of two horizontal
disks, the top one stationery and the lower one rotating : (The
disks are covered with cast emery stones).

Warehouse: (Storage Depot, Godown) : Building with flat floor for
storing paddy and rice in bags.

White Belly : Kernel with white or milky colored portions.(It is
a characteristic of parboiled rice when the process has not been
perfectly accomplished.)

Whitening (or Polishing) : Process of removing bran layer during
milling.
Whole Rice : (Also Head Rice) : A full kernel or piece of kernel

which is 3/4th size or larger.
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Choice of Rice Milling Technology

in Bangladesh

- Mahfoozur Rahman

Introduction
Milling process is the last of the processes in the complex
system of post harvest technology of paddy/rice. It is the most
visible of the changes that the paddy undergoes before being
converted into edible .ice. The present peper has been abstracted
from a study report prepared by the author (Rahman 1988) on
problens and prospects of Rice Procescing Technologies in Bangla-
desh. Here a critical review will be made on the various options.
problems and some of the possible solutions to thoce problems in
evolving an efficient rice milling technology in Bangladesh
conte~t. In the process the possible benefits of =uch choices
will be discussed in brief.

Object=

The primary objectives of any miliing process is to (a) remove
the husk from the paddy grain with a minimum of damage to bran
layer and without breaking the brown rice (b) separate the husk
from the brown rice without removing any brown rice, brokens or
immature qgrains (c) separate the paddy still unhulled from the
resultant admixture (d) remove the bran layer from the brown rice
to a deqgree desired without furthe. brokens (e) to produce an end
product rice of a standard quality.

The secondary objectives are (a) To have as little brokens as
possible 50 as to produce maximum head rice (b) to remove all
foreign matters i.e. bran, husk and paddy so as to produce pure
polished rice (c) to produce rice of a quality preferred by the
consumers e.g. under milled or glossy variety etc. (d) To produce
pure bran without any impurities as a valuable by-product (e) To
maximize total yield’ or milling ratio by milling all the grains
including the undersized or immature grains which are always a
part of commercial lots of paddy.

Although milling is a generic term used to describe the processes
of converting paddy into rice, it includes many processes which
may be done in a series of machines 1deully or even in a single
machine. The major processes are :

Paper presented to a workshop on “Paddy Processing Technology in
Bangladesh", attended by expert level participants. The workshop
was organized by Institute of Appropriate Technology., Bangladesh
University of Engineering and Technology, Dhaka, Bangladesh on
8th December 1988.
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(a) Pre-cleaning (Essential)

- Removing foreign matters and refractions such as particles of
sand, straw. stone, etc. from the paddy to be milled.

(b) Specific Gravity and Magnetic Separation (Optional)

- For removing small foreign matters like stone chips which are
equal or smaller in size than paddy grains. special separation
systems are required. For removing ferrous matters, electro or
permanent maagnets are used. These separations are required for
saving the rubber roller and to produce higher quality products
free from small stones..

(c) Dehusking and Husk Separaticn (Essential)

- Removing the husk from the paddy with a minimum of damage to
grain and separation of husk from paddy. An additional refinement
is to remove dead and immature grains as well.

(d) Paddy Separation (Descriable)

- Separation of dehusked .paddy from any remaining paddy grain.
Most shellers will remove husk of about 90% gra‘ns. Mixture of
various size grains make this process most desirable.

(e) Bran Removal or Polishing (Essential)

- Removing all or part of bran from brown rice to produce pol-
ished rice.

(f) Grading (Desirable to Essential)}

- Separating brokens from whole rice. Both the whole grain and
the brokens are also sized into various grades. Essential if

export is contemplated as international standards demand such
grading.

(g) Glazing (Optional)

- Most consumers prefer highly polished and bright rice. Remain-
ing loose bran on the rice is removed by glazing process.

Technical Options

Generally two types of machines are used in Bangladesh to achieve
the objectives of milling process (1) Single machine or Huller
(2) Multistage machines. The former is a primitive machine which
does all the functions in a single run and the latter being more
complex and therefore, expensive, do the same in a controlled
stage by stage process. As this discussion is held for persons
with prior knowledge and experience in the various aspects and
technicalities of milling, the subjects will be restricted to a
critical review on the various machines only.

8



Main Advantages and Disadvantages of Steel Huller

Advantages Disadvantaaes
1. In-expensive and easy tc 1. Has the lowest recovery
manufacture and milling ratio
2. Parts are easily available 2. Has highest percentages

of brokens

Needs little space to locate 3. The barn is a mixture of

and operate bran.germs.powered and
delete broken husks and
small brokens and there-
fore unfit for many uses
which pure bran has.

(€]

4. Low skill is required to 4. Unit wice. has higher
operate the machine power requirement.
5. Being rugged in construction 5. There is little control on
break-downs are rare degree of polish to be
imparted.
6. Can be operated by electric 6. The consumption of impor-
motor, diesel engine, steam ted bearings is prodigal

engine or by a prime mover
attached to power tiller

Multi-Stage Mill

Since the multi-stage mill has a complex series of individual
machines, the main types and their advantages and disadvantages
wherever applicable will be described very briefly : The possi-
bility of their manufacture in Bangladesh is also opined in the
light of actual experience.

(a) Cleaners: Pre-cleaners are simple machines which are mainly
oscillating sieves and aspirator combinations. Rarely drum types
arz used. They should be self-cleaning to improve efficiency.
Additional equipment like cyclone separators increase their
efficiency as well as keep the working environment clean and

healthy.

They can be easily produced in Bangladesh in any reasonably well
equipped work-shop.

(b) Specific Gravity Separator: Our field paddy contain foreian
matters of various random sizes, separation of stones are most
desirable to avoid damages to the rubber rolls in the next ser-
ies. The principle of the machine is to impart momentum to indi-
vidual particles and because the stones are more dense i.e.
higher specific gravity than paddy, they separate by traveling.

{
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Upward on an inclined oscillating plane.

It is an intricate machine. Special indented and perforated steel
sheets are required. It may be possible to produce this machine
in a well equipped engineering shop with some imported parts.

(c) De-Husker: Two main types of d=-huskers are the., rubber-roll
sheller and the under runner disk. The latter. is rapidly going
out of use. Therefore.we <hould concentrate on the rubber roll
sheller which is the prime machine to de-husk in all the rice
producing countries of the world.

Rubber roll-shellers de-huck by unequal pull i.e. friction on the
paddy arain. Two rolls rotate in opposite direction and at diff-
ential speeds. This difference in the linear velocity impart
great tearing stresses on the grain but do not damace it as only
the soft rubber comes in contact with the arain. The rolls gap is
also adjustable to cater for wear and tear and for different

sizes of paddy.

Mainly two type drive mechanisms are ucsed i.e. blt drive and the
gear drive. The belt drive is cumbersome, relatively inefficient
and use much V-belts. The gear drive is light weight. complex and
more reliable but with many moving parts.

The author has manufactured all the components of a gear drive
including gears excepting the casing. There is no reason why such
machines can not be mass produced in Banaladesh.

Attempts are being made to manufacture rubber-rolls in Bangla-
desh. With trial and error. it is felt that rolls can be manufac-
tured shortly. With official encouragements and some incentives,
the process can be hastened.

Husk separator is a modified aspirator which, although intricate.
is easy to fabricate by sheet metal and induced draft fan/fans.

(d) Paddy Separator Paddy separators are of three typas : (a)
Compartment Type (b) Tray Type (c) Screen Type. The first two are
intricate and expensive machines. The screen type is a simple and
inexpensive machine but rot very efficient as compared to the
other two. But as most of the rice in Bangladesh 1is parboiled
higher polishing stresses can be imparted without incurring
unacceptable broken percentages. Therefore. very high efficiency
separator is not needed.

The author is using a screen type separator for manvy vears with-
out much difficulties. This type may be easily fabricated in
Bangladesh.

(c) Polishers: Polishing of brown rice is the most critical part
of the milling process. Many types of machines are used., the
major classifications are :

10
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(i) Vertical Polishina Machine: This tvoe of machine is most
common in South Asia. Thev are ruagec. n=avy machines made mainly
of cast iron. The cone consists c¢f a cast Iron core witn an abra-
sive coating of carborundum storne. Rize polished bty abrasive
action of the stone and M.3, perforzizd cheets which are Tixec
around the rotating cone. Control of friction is achieved by
adijustment of rubber brakes. Both the machine and the stone can
be manufactured in Bangaladesh. Rubz2r brakes can also be de-
veloped indigenously.

(i1) Horizontal Polishers: These are high speed. light weight
machines of precision engineering design. They are most useful in
milling raw and delicate tvpe rice. The stones used can not be
cast at site as they need special heat treatment.

These machines are of advanced desian., and are not suitable for
manufacture in Bangladesh.

(iii1) Jet Pearler : It is a combination whitener. pearler machine
of advanced desian. A stream of high pressure air is blown
through the rice to cool and remove any loose bran powder. Spe-

cial hexagonal screens and cast sheet cvlinders are used.
Not suitable for either use or manufacture in Bangladesh.

(iv) Conveying Equipment: Many types of conveying equipment is
used in milling process e.q. bucket elevators, pneumatic, belt
conveyors. screw conveyors etc. From many yvears of operation the
following are standardized :-

(a) Paddy % Rice: Bucket elevator and then by gravity flow

(b) Husk & Dust : Pneumatic which can be either suction or
blowing. the former being more efficient

Due to very abrasive nature of paddy, the life of all pipes and
ducts will be increased considerably by :-

(i) Having higher slopes {not less than 60°) to reduce friction
(ii) To have rubber linings on all bends specially on the outside

{1ii) Wooden pipes and ducts are most durable if, however, they
can be kept dry and no insect attack takes place.

11
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-

Major Advantages and Disacvantages of Multistage Modern Mills  in
Bangl adash

Advantaqges Disadvantages
1. There is a considerable increase 1. They are expensive equip-
in milling out turns. The incre- ment. Also needs larger
ase is very marked in case of raw space and mill house.

and slender varieties of paddy.

2. The percentages of brokens are 2. Since they are imported.
considerably less in comparison there is a problem of
to hullers. Again the difference imported parts.

is more marked in case of raw rice.

3. Electricity consumption per unit 3. Needs higher level of
weight of paddy procecssed is operating <skills than
less them huller units huller.

4. Pure bran is produced which is a 4. Needs larger quantity of

most valuable raw material for oil paddy as being of higher
extraction or in the raw form capacity to run economi-
as animal feeds cally.

5. Pure husk is produced which is 5. The cost of rubber rolls
used as poultry litter in the is considerable and may
absence of other cheap agri- be a high percentage of
cultural wastes. production cost.

6. Since in most of the cases such
mills are associated with mech-
anical driers, the production
is unaffected by weather.

7. Rice produced is of higher quality
having negligible or no foreign
materials and of controlled polish
& quality.

8. The system is suitable for larger
scale and automation. Because the
above mentioned and some other
difficulties outlined else-where
(Rahman 1988), the modern mills
established in Sangladesh are in
some difficulties. Most of them
are operating at much below capacity.
some are even shut down or laid off.

12
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Rice Milling Experiences in India

In 1968 the Government of incdia published tne recsults of a study
of the out-turns of thres types of rice mills. They wsre de-
scribed as :-

- Traditional huller mills.

- Disc-sheller rice mills containing a cleaner. under-runner
disc-sheller. paddyvy cseparator. vertical cone-polisher.

- Modern mills (1968) consisting of new model of cleaners,
rubber roll huskers, paddy separators. vertical and
horizontal polishers with grading and conveying equipment
(Shule FRG. GDR and Satake. Japan Mills).

The study was conducted with utmost care. A very large statisti-
cal base was established covering many states and long period of
time. The results are shown in Table 1.

We quote the conclusions from the Indian Report :-

“The modern mills have an overall increase in total rice out-turn
averaging 2.5% over sheller type units and 6.6% over huller units
with respect to raw-paddy. In the case of parboiled paddy, the
corresponding increase in total rice yields from the modern mills
averaged 0.81 over the sheller mills and 1.6% over huller units.

The increase in head rice vield for raw paddy in modern mills as
compared with existing sheller units averaged 6.1% as compared
with huller mills with a corresponding average increase of 5.1%.
For parboiled paddy, the corresponding increase over sheller
units averaged 1.3% and over huller mills 4.1%.

Apart from giving significantly higher outturn of total edible
rice and head rice. the modern mills yielded rice of superior
quality with less brokens and a negligible incidence of foreign
matters”. '

13
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Table : ..

The Mean Averace of Additional Out-turn of Total Rice Obtaired in
Modern Mills Compared with Traditional Mills in Each Area.

Area and Location Parboiled Paddy Raw Paddy Additional
of Mill Additional Percen Percent Outturn in Modern

Outturn in Modern Mill Over

Mill Over

Sheller Huller Sheller Huller
Tamil Nadu - - 4.2 5.3
Madhvya Pradesh 0.9 2.5 2.7 12.5
Mysore 0.4 2.5 0.8 10.4 .
West Bengal - 0.3 2.3 6.8
Andhra Pradesh 0.8 - 2.¢ -
Orissa 1.3 1.5 1.8 1.8
Bihar - 1.4 - 2.6
Mean average per- 0.8 . 1.6 2.5 6.6

centage of addi-
tional rice of
all areas

14
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'IRRI further adds: “The difference of out-turn is attributable
to two major factars (1) the use of rubber roll sheller instead
of disc-shellers and (2) the greater efficiency of modern mill
machinery (cleaners, separator and whiteners). This significant
difference in total rice out turn offcets the increased invuct-
ment costs of a modern mill. The additional cost of modern mill
over the traditional sheller is near’.y offset after the lst vear

of operation.

Probably as important as the annual return to a rice miller is
the increased quantity of rice available to a country after
losses caused by obsolete rice mill machinery are reduced. James
Wimberly : Paddy Postharvest Industry 1in Development Country.
Irri, Manila.

Some_Special Problems for Rice Milling in Bangladesh

Some technical problems encountered by rice miil operators of
Bangladesh are

(a) In Bangladesh most rice is parboile-.. The imported mill
machinery are rarely optimized for parboiled paddy.

(b) The field paddy in Bangladesh contain very large percentages
of admixtures. Large commercial lcts of pure variety is rare.

(c) High incidence of immature grains.

Milling >f parboiled paddy needs special attention and equipment
due to sticky nature of bran which contain larger percentages of
oil as ccmpared to raw rice bran. In some varieties, o0il quantity
may be as much as 30% by weight of bran. This high oil content
create the following problems :

(a) The screen of the polisher may be clogged due .o sticky
nature of parboiled rice bran.

(b) It needs higher scouring force hence more power to remove the
same biran.

(c) Due to rise in rice-temperature owing to applicaticn of
higher scouring force, brokens may result. It also creates sec-
ondary problem of cooling the rice before packing otherwise balls
will form in the stored bags.

However. since most of the paddy husk is cracked if the parboil-
ing has been properly done, de-husking is easier. Further,it may
even be cheaper to mill parboiled paddy as easy flaking of husk
due to splitting in parboiled process.

ae problem of Jjammed polisher is solved by having number of
polishers in series, which increase the sieving time of the bran.
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Mechanical scouring force is applied progyressively and less
brokens result. This however, increases capital cascz.

Mixed Paddy

Most of the commercial lots contain a mixture cf dJdifferent size
paddy which may be due to impure seeds. The percentages of imma-
ture and dead grains are also very high specially in Boro season
perhaps due to inadequate input of fertilizers or/and submersion
due to floods. Dead and immature grains cause considerable prob-
lems in modern mills.

As the rubber rolls are adiusted for a specific paddy size. the
smaller varieties pass through the rolls. gets separated in paddy
separator and are put jnto the roll again. They go on round and
round till removed by some other means. This reduces output as
well as incidence of paddy in milled rice. The immature arains
can not be milled at all and must be separated and milled in a
huller or disk-sheller.

The solution to the above problem is tc have another rubber roll
which should be adjusted for smaller variety of paddy. The paddy
from paddy separator and the immature grains should be milled by
the second sheller and then put back into main-stream. This will
require additional conveying equipment and modificati~n to mate-
rial flow pattern.

The ideal multistage milling unit for Bangladesh paddy should
have at least two shellers, three or four polishers the last of
which may be jet tvpe. These additional equipment will enhance
proauction and product quality. The capital cost will be about
15% higher than standard. The additional cost will however be
recovered by added output and quality of product. o

Ihe_cChoice

The milling technology as yet in mass use in Bangladesh is primi-
tive and inefficient. There is no doubt that the huller units
output is about 2% less than those possible by technology already
in operation here. Even the less than ideal technology will
produce over 400,000 tons of edible rice valued at over US$
160,000.000 by simply improving the milling technology. In this
regard we quote IRRI as under :-

Y et e consider Bangladesh, which produces 20 million tons
of paddy annually, a 5% saving would add one million tons apnual-
ly which at 1979 prices would be worth more than 300 million".
Paddy Rice Post Harvest Industry in Developing Countries. J.E.
Wimberly.

The percentages of additional rice is higher due to higher envis-

aged efficiency in total post-harvest out of which about 2% is
due to milling.
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Perhaps introduction of modern industrial milling complexes at a
mass scale 1s unrealistic at one go. Indian experisnces show that
it too= over 30 years of efforts with a very la-ge industrial
base and full legislative backing (hullers arsa banned in India)
te establisih the modern mills on a large sczle. Howe r. the
pnase wise programme may well be as follows :-

(a) taximize production of existing modern units with up-grading
ot their equipment.

(b) Phase wise modernization of huller units :-
(i) Improved hullers
(ii) Huller-polisher combinations

(iii) Up-grading of huller mills to rubber rolls-polisher
mills in a fixed time scale e.qa. 3-4 years.

(iv) Stoppage of production and establishment of all new
huller units.

(c) Establishment of industries to produce spares. consumable
parts and eventually complete units. This however in only possi-
ble after implementation of (a) and (b).

Imperatives of Selected Policies

The need for reforms and- implementations of policies based on
object realities are pre-requisite to any success. The neglect to
post-harvest phases of our food policies is having telling ef-
fects on the productivity ultimately. The object of all our
agricultural policies is to produce maximum quantum of rice (not
paddy) per unit of inputs i.e. land, labour, water, fertilizers,
insecticides etc. That would command an efficient milling indus-
try as much as it needs efficient seeds and fertilizers. Besides,
milling end deals with paddy in stock and not paddy to be har-
vested which entails endless variables 1like weather,
cyclones, floods etc. Therefore, resources put in milling is surer
investment than, resources put in pre-harvest. O0f course that
certainly does ot mean lesser in put at pre-harvest. In fact
both are complementary, what is needed is a balance vis-a-vis our
resource availability and priorities as a function of national
objectives.

Implementations:

To implement an objective policy to achieve a stated goal of (say
1% additional rice-recovery) a number of steps can be taken.
First of all,three sets of conditions may be identified namely :-
(a) Farmers end : For consumer-producers with small lots of paddy
for custom milling an improved huller with & huller polisher
combination be evolved. It is unnecessary to go into technical
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details as such machines may be easily developed with availabie
resources If policy directives are ziven. Since the lots are
every smzll (say 1/4th of a tor) a :% saving ics scarcely felt.
However the cumulative results will be staggering. Additional
benefits will be better bran which will have incalculable bene-

fits as aninal feed to the farmers.

(b) Commercial-Small Traders_End: Small traders with few tons of
paddy may be serviced at such intermediate mills. They will be
quick to appreciate the benefits, at least by higher returns of
their superior quality rice and bran. Here rubber roller-polisher
combination mills can be very easily introduced. They will re-
place/upgrade present major mills. Installation of mechanical
drier at a later stage will ensure their vear round operation.

(c) Large Traden-Modern Mills: The mills of 2T or multipie of
2T/hr. capacity are already eztablished in many places. Many of
them are not technically optimized and are therefore. ineffi-
cient. A survey may be undertaken to make them up-to-date with
some investment. New ones may be established wherever situation
demands. Their continued functioning at the present stage may be
ensured by :-

(i) Alloting them sufficient paddy by the Government Food Depart-
ment. Of course they must fulfill all the pre-requisities of the
Department.

(ii) To establish a definite policy to mill all the Govt. Pro-
cured paddy by modern mills and only the excess quantity may be
allotted to lower category mills.

(iii) By standardizing commercially marketable rice (by moisture
and other criterion), competitive edge for their survival may be
given, besides ensuring consmmer-protection by ensuring only
standard rice.

(iv) Encourage establishment of rice-bran extraction and feed
mill industries which will create market demand for high quality
bran. This will have a beneficial effect on the whole milling
sector.

(v) Sufficient working capital backed by realistic industrial
vardstick should be provided to the Mills by commercial banks.

It should be understood that any additional out-turn in rice is
not only the gain of the mill-operator, such additional out-turns
will contribute to reduce food deficits. It will also reduce
price in the market-place by increasing supply. demand being the
same. Therefore. ensurance of operation of such modern mills is a
national imperative and the problem should be evaluated from such
an angle.
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Conclusion

The technologies of rice milling in Bangladesh need urgenrt re-
consideration. Given our socio-economic set of conditions. the
choice is clear. Any technology which recovers higher quantum of
rice from the same quantum of paddy must be our choice.

Fractical problems and constraints. however. preclude us from
rushing head long into such vertures. A wise phasewise programme
iz called for. About 30% of harvested paddy 1s commercially
traded. and therefore. may be termed as marketable surplus. The
implementation of appropriate technology in this ’surplus’® is
easy and immediate. if policy decision are taken. The producer
consumers end is more difficult but certainly not insurmountable.

We have seen the technology of qreen revolution in the form of
seed-irrigation-pezticide and  its beneficial results. Another
technolouy of rubbe: rell-seperator-polisher which is of the same
vintage (1960s) but vet to be ucshered in our country. The cooner
we do it. the better it is as without it the effect of Ggreen
revolution will not be fully exploited. The dream of celf-
sufficiency may vet be achieved if the full circle is turned. Pre
and post harvest are two sides of the same coin.one is meaning-
less without the ather.
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=

suality cf Average Paddy and
milled Rice in £angladesn

Cample collected From Shuwvo AL*zmatic Rice Mill
= 1

on 8.9,11.22 and ZI August 1988.

variety : Mixed Boro
1. Quality of Paddy
(i) Moisture content - 15.4% (Wet basic)
(1i) Dust. stone., straw etc - 1.6% (8y weight)
(iii) Immature paddy - 17.1% (By weight)
(iv) Black paddy - 0.9% (By weight)
v) Insects : Live - 90 nos/kg.
Dead - 92 nos/kg.
Z. Quality of Milled Rice :-
(i) Moisture content - 14.6% (Wet bacsis)
(ii) Broken rice - 3.0% (By weight
(iii) Black rice - 1.3% (By weight)
(iv) Immature rice - 2.2% (By weight)
(v) Paddy - 0.6% (By weight)
(vi) Broken husk,bran etc - 0.4% (By weight)
(vii) Degree of milling - 6% (Observation)
(viii) Color - Mixed Color
(ix) Smell -  Normal
Remarks Paddy was a mixed boro variety. It contained high
proportion of immature grain (17.1%) and insects
(182 Nos/kg). The broken percentage in rice is very
low which is encouraging. The black rice percentage
is very high (1.3%) due to higher percentage of
immature grain in the paddy. Care should be taken to
discard immature paddy during procurement.
Note : The above mentioned paddy is Government procured stock.

This is a typical Boro season paddy from Sylhet low

lying area. The difficulties of efficient milling of

such paddy has been described in detail. It is imperative
that we develop milling technology to suit the paddy.

As no such ready made mill exists, development effort
should be directed towards that end.

Analysis

Analysis of paddy and milled rice was done by Bangla-
desh Rice Research Institute (BRRI) in Aug. 1988.
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Observations on Boilers/Steam Generators Usecd In
Paddy Processimrg Units of Banglaaeshx

Md. ~bdullah
Chief Inspec=zcr cof Boilers
Government of the Peoples’ Republic of Bangladesh

The study report on Assessment cf Rice Processing Technologies In
Bangladesh with Emphasis on Milling Technoloagy has covered a wicde
range of issues related to post harvest processing of paddy. As
requested by the organizers of workshop I shall limit my comments
of boilers/steam generators used in different padd, »nrocessing
units.

Existing Situation

A boiler/steam qenerator is an escsential component of paddy
processing unit. It is generally used for parboiling of paddy.
Generated steam is also used for dving of paddy in large rice
mills. High pressure steam can also be used to generate mechani-
cal power and the low pressure steam can be used for heating. In
rice milis. rice husk is used as fuel.

In Bangladesh there are 242 large rice mills, 46 automatic rice
mills and about 10~15 thousands small parboiler cum huller units.
Standard boilers are used in large and automatic rice mills.
Steam generators used by parboiler cum huller units are not
standardized.

Empty oil drums are used as steam generator. The average life of
these o0il drums are from six months to one year. These drums are
used without any safety measure (safety valve). No pressure gauge
are provided for measuring the pressure developed inside the
drum. As the drums are fabricated only for oil carrying and
storing purpose and the thickness is not sufficient, so it is not
permitted to use for the generation of steam under pressure from
the safety point of view. And from our practical experience, we
can see that it is very dangerous for human life and as a result
every year many innocent people are being killed by fatal acci-
dent occurred in these steam generators.

* Prepared for the workshop on "Paddy processing Technologies in
Bangladesh", Organised by the Institute of Appropriate Techn-
ology. Bangladesh University of Engineering and Technology,
Dhaka, Bangladesh 8 December, 1988.
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Because cof public safetv reason.the operation of steam generators
used by rcadside huller units is not authorized under Bsiler Act.
I shall row qgive you a brief description about the *Act’ ’'Requla-
tions® and 'Rules’ enfcrced in the country regarding land boil-
ers.

Boiler Act=/Regulations and_Rules

(a) Boiler Act. 1923

Section & of the Act provides prohibition of use of unregistered
or uncertified boilers and Section 23 prescribes penalties for
illegal u=ze of boilers. There is a provision in the Act for
framing Rules and Regulations for the purpose of administration
of the Act.

(b) Boiler Regulation, 1951

Thiz formal control Regulations were framed by a high powered
technical Board called Central Boilers Board. The Regulations
prescribe the standard of design. drawings., specifications,
materials., process of manufacturing for Boilers, for the boilers
to be imported or locally fabricated. There is also provision in
the Regulations for ,inspection and registration gprocedure of
newly installed boilers.

(c) Boller_ Attendant’s Rule, 1953

The Rules were framed for certifications of boiler Operators.
Rule 2 of the said Rules prescribes that “"the owner of a boiler
shall not use the same or permit the same to be used unless the
boiler is in under the direct and immediate attendance and charge
of a fit and proper person. "A Board of Examiners consisting
Chief Inspector of Boilers as Chairman is to conduct examination
for issuance of certificates to boiler Attendants’.

(d) Boiler Rules, 1961

The Rules were framed to specify the duties of the Chief Inspec-
tor of Boilers and Inspector of Boilers and methods for calcula-
tion of inspection and registration fees. The Rules also pre-
scribe the procedure for grant of provisional orders and certifi-
cates to boilers after inspection.

Government Programme

Under boiler act it is not possible to give certificate to these
unauthorized non-standardized steam generators. On the other
hand, suddenly stopping the operations of these steam generators
would affect the employment of thousands of people and also would
cause inconvenience to large number of users of these units. In
this context, the Government has decided to fabricate low cost
small boilers suitable for the parboiler cum huller units. Ban-
gladesh
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Steel and Encineering Corporation (BSEC, has beer e--rosted to
design and facricate small boilers steam generatizsn = 500
ka/hr.. Pressure =z 7.5 kg/cmz) at Chittagong Ory Lock.

I feel that there is= acequate local facilities snc technical
capabilities to fabricate zmall boilers by private entrepreneurs
also. BUET can provide necessary technical support if necessary.
However. these bnilers will have to be fabricated and tested as
per standard procedures.

Once the standard models of small boilers are available institu-
tional arrangements are to be made for the use of these units by
the small rice processors. Bank loan is to be made available for
the procurement of the umits, technical supports are to te pro-
vided for installation. repair and maintenance.

Concluding Remarks
Close co-operation of different organisations would be necessary
for the successful diffusion of this technology to the small

rural industries. I can assure you that the office of the Chief
Inspector Goiler would do the useful! in this regard.
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PRESERVATION OF PADDY_ AND RICE FOR BANGLADESH

Feasitility of drying paddy as a step towards
effizient storage and processing of paddy

- Mahfoozur Rahman

Bangladesh is on the verge of a break-through. At long last., she
is approaching self sufficiency in food grain production with
only about 10% shortaaes on agaregate demand. Incspite of all the
constraints. the production fiqure of paddy is showing <teady
growth. nominally outstripping population growth. Such aains are
most pronounced specially in the Boro production.

But this progress is nullified by colossal losses at the post
harvest phase. In our estimate. upto Z0% losses are encountered
in the boro season alone due mainly to neglect and lack of a
concerted programme to reduce these losses.

The major loss occur due to damage to paddy caused by absence or
poor drying and storing. Therefore. the need to address to this
problem is immediate and urgent.

2. Some Problems_of Wet Season_Harvest

Traditionally, the major crop in Bangladesh was harvested in the
Aman season in winter. This period is characterized by low humid-
ity. temperature and uninterrupted sunshine. Absence of mud and
slush also provided adequate drying yards to dry the paddy.

With the advent cf HYV mainly planted at the once neglected Boro
(Autumnal) season, major problems cropped up. Some of them are
itemized.

- Inherent genetic weakness of HYVs like proneness to shatter.
low dormancy. non-resistance to local pests, relatively thin husk
etc.

- Onset of floods or the fear of it comples framers to harvest
sooner than later, resulting in unmanageable stocks in time
scale.

- High humidity, high precipitation and above all, lack of solar
radiation make the problem of drying acute.

- Lack of metaled drying yard adds to the problem.

- With genetic problems inherent with HYV, those physical con-
straints result in colossal losses to the harvest.

Outline paper presented to IFRI, Dhaka in Nov. 1991 to highlight
the urgent need to solve or m1n1mlze post-harvest losses in
Bangladesh
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- Lack of storage is another issue. Traditional methods whicnh
servec the Bengal rice growers well for a millennium are quite
uceless in these new circumstances.

- Since most rice are parboiled, necessarily. paddy are to be
dried twice, one after harvest. another. and a more difficult
ore, after parboiling.

Although. these difficulties are enormous. they arg not insur-
mountable.
of Parboiling and White Milling

About 90% of paddy in B8angladesh are parboiled. This process
requires additional enerqy to soak. steam and drv parboiled paddy
with upto 50% moisture. The problems of parboiling arz itemized.
- It takes about treble the eneray to dry parboiled paddy.

- It needs concrete vards. at the very least. to dry by sun
drving in the wet season.

- Solar energy reduces to about 60% in the wet season.

- Mechanical driers are expensive in terms of capital. fuel and
needs much technical know-how to operate.

- Maintenance problems rendered them quickly in-effective in our
situation.

- High moisture rice due to inadequate drying spoil quickly.

- High humidity needs higher drying temperature which again
demand higher energy.

- Too high a temperature will result in cracks in milled rice and
loss of total yield and head rice.

The problems of white ﬁilling are also acute as :

- Raw rice requires higher quality grain with least dockage,
which is difficult to obtain in boro season.

- Raw rice milling needs low moisture grain.
- Any incorrect post harvest handling will result in micro-cracks

and fissures in the endosperms which will result in much break-
age.
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- Drying of paddy to be processed as raw-rice needs most careful
handling. .
With all these special problems. price of raw-rice is much hlghgr
in Bangladesh than parboiled rice which is reverse of what is in
other markets like SE Asia and USA.

4. Drying of Paddy

It is now seen that there are two. some times three stages of
drying namely

- Dying of field paddy for storage

- Dryinga of field paddy for white milling

- Drying of parboiled paddy

In the last case. paddy is to be dried twice.

Drying may be affected by any of the following methods

- by manual sum drying

- by mechanical means which again may be classified as below :
- tLarge commercial drying centre

- Small community drying which is yet to be introduced in Bangla-
desh on a large scals.

5. Needs for Fuel

Unless some unlikely break-through take place in terms of more
efficient use of solar energy, the fuel used for drying are :-

- Natural qgas
- Fuel oil like furnace oil or kerosene

- Coal

Husk fuel

The comparative cost with heat equivalent for the low-cost fuels
are given below :-
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Fuel Cost per kg BTU. Value per 1lb
at Dhaka
a) Low grade Bhutanese Coal Tk, 4.5 10.000 BTU

(60% efficiency)

b) Fire Wood Tk. 2.1 6.000 BTU
(50% efficiency)

C) Rice Husk Tk. 1.0 5.500 BTU

(40% efficiency)
Natural gas may well be used to fuel driers although we are not
aware of any installation in operation yet. Besides. the main
paddy surplus area of NW region are not supplied with gas.

The need to develop rice husk as a major fuel source is urgent.
With more efficient installations. supply of husk should in-
crease, resulting in a further decline in prices as well as
availability of :this appropriate fuel. One should remember well
that vou don’t have to carry this fuel. wherever there is paddy.
there is husk.

6. Need to Develop Appropriate Model=

The story of mechanization of paddy drying in Bangladesh is a sad
one. The first mechanical drier of Japanese origin was estab-
lished in 1970 using kerosene fuel. It predictably failed owing
to high cost of fuel input.

In 1988, a team of British Consultants modified this unit to husk
fire financed by a UNDP grant. With inadequate experience, the
unit was badly designed and installed. Aafter a short period, the
unit is now abandoned. Needless to say, this unit is in the
public sector (Co-operative Ministry). very recently, it has been
sold to a private firm at a salvage value.

A number of Japanese o0il fired driers were imported by Japanese
grants but they too are abandoned by the DGF department for many
reasons, the chief among these is high cost of fuel oil.

A large number of commercial units imported from India had many
initial difficulties. But now the expertise has some-what de-
veloped. With necessary modifications, balancing and training of
operators. many of them are operating. It is note-worthy that
they all belong to the private sector. Of course, they are still
inefficient and not operating to their full capacity.

A scheme to develop appropriate driers may be itemized as below :

a) Drier Cum-Storage Bins

To dry and hold small lots (upto 10 tons) of paddy to be used by
surplus farmers or co-operative groups like Gramin Bank Clients.
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b) Small Batch Driers

To be uvsed by small traders and milic with a capacity to dry upto
2-5 tons per day.

c) Small Recirculation Driers

Small scale industrial driers of upto 0.5 tons per hour ie daily
capacity of 8 tons to be used by medium scale trader/miller at
union level.

d) Medium_Recirculating Driers

Medium scale industrial drier of upto 48 tons per day to be used
by commercial millers. It is a point to note that this is an
efficient scale as it will have surplus husk after parboiling
needz to feed the tvpes A.B & C. which recessarilv are thermally
inefficient.

e) Large Scale Drier

These are large machines with through put capacities ranging from
10 Ton to 200 Ton per hour.

There 1is littie need to develop such large driers in Bangladesh
situation unless we enter into export market for rice.

An action re .carch programme to development all these models are
imperative to fully exploit the bounty of the green-revolution.
This research, of necessity. has to be a multi-disciplinary
exercise with adequate attention given to :

- development of indigenous technology and fully utilize local
materials to further develop linkage industry. Specially, use of
rice husk as basic drier fuel is to be standardized either with a
steam or flue gas heat exchanger.

- Social costs are to calculated at every level

- Special attention will be given to maximize employment to :
- build such units

- employment of operator

- generation of trade

- an adequate training programme to fully utilize., repair and
maintain these units

- environmental cost benefit wiil also be computed and environ-
mentally expensive design discarded.
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7. Storing _after Drying

It is no good to dry -paddy efficiently. if it is not storec
efficiently. The present method of storing in gunny bags in fla:
godowns are a legacy of the Civil Supply Department of the colc-
nial days. Like all other systems, the Food Department continues
to use this wasteful method and is copied by the trade who know
no better. This method is wasteful for -

-~ It is an inefficient user of space volumetrically

- It is expensive for use of gunny bags alone

- It is prone to attack by pests like rodents. birds and insects
- It is difficult to fumigate

- It needs much manual labour which is under utilized.

There is no way to control humidity, and temperature which is
essential for modern storage procedures.

Efficient bulk storage units at every level using indigenous
material and local skills are absolute necessity.

8. Carriage and Distribution

Again. carrying by gunny bags are wasteful. The FD allows upto 5%
loss by railway which is -an impossible figure. WB repcrts that
100.000 MT of grain was wiitten off recently as an accumulated
carrying loss. This only indicates the magnitude of the problem.

Bulk carriage methods need to be developed on an urgent basis.
Gunny bags are an efficient packaging material to be used at the
last stage for distribution alone. All grain handling should and
can be done in bulk now.

9. Milling

Parboiling and milling can be made efficient with known technolo-
9y. Yield of total rice of at least 2% and head rice of 5% can be
grained right now with change of policy alone.

10. Rice Storage

Efficient aerated storage to keep well milled rice for upto 2-3
vears can be developed with little cost. The operating costs wili
be lower in terms of wastage as compared to gunny storage as
practiced by FD for 3 month period.
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11. Implementation

The whole programme cf paddy-rice drving. processing.storing ana
distributing is a social phenomenon in Bangaladesh. Only the
concerned people can implement it adequately. It is neither the
Jub nor the need of the Govt. of induce efficiency. We have seen
in the past the inefficiency. corruption and waste wrought by
them. Any programme cf this nature can only be implemented by
voluntary participaticon of the people themselves who grow. stors.
m1ll and market rice in Bangladesh.

Perhaps organizations like Gramin Bank, US AID., and Krishi Bank
may organize financial and technical suppotrt to the interested
people. It is well recoanized now that the greatest input to the
adricultural production is education. Besides., energetic. effi-
cient and educated management cadres are prerequicsite to usher in
2ificiency. They must be self-emploved and earn their Feep in &
free market.

I't is note worthy that although doctors, lawyers. and engineers
are practicing their profession privately. there is no independ-
ent aariculture technologist or agriculture engineer 1in
Bangladesh. They all seek cuchy Govt. Jobs where the "take" is
freely available. Therefore. adequate incentive should also be
encouraaed to attract the young, the talented and the ambitious
to the agricultural sector without whom any program is doomed to
failure.

Profit is the wage of the capital and hence 1lubricant to
progress. Honest profit earned in a freely competitive market
will usher in its own efficiency. The collective genius of a
whole people who earn their livelihood by paddy and rice. must
surely be superior to any "wise" decision reached in an aircondi-
tioned chamber of Bangladesh Secretariat.

12. Conclusion

The need to develop adequate drying technolegy specially for Boro
paddy is urgent in Bangladesh. €wven if the post harvest losses
can be minimized to about 10%, theoretically, there should not be
any food shortage right now keeping all other factors equal.

It is well within our means to develop drying technology at every
level, from village to medium scale milling industry.

There is little or no need to import either materials or know how
to do this. Employment generation will be done by added benefits
accruing out of additional goods in terms of saved paddy. The
semi-industrial or industrial sectors will employ large number of
unemployees at a time when there is little Job in the wet season.
The drying yards’ limitations of dependence on solar energy
render thousands of nominally employed women jobless in the rainy
season. With mechanical or semi-mechanical drying,
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year round employment is possibile.

ANy jump in technoleogy has always created employment. nct reduced
them. Therefore. the value additional. linkage incis:iry. more
efficient storage and carryving will all create additional wealth
which will be distributec at every level. Besides. it will gener-
ate purchasing power tc create further economic activity by
enhancing agaregate demand.
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DISCOUNTED (BATTA) FEIZING PROCEDURE

{Government of East Paristan - 1966)
Procurement Prices. Batta and Payment

1. Procurement prices are fixed every vear. The basic price is
the price of paddy. The considerations which influence the level
at which procurement prices should be fixed are cost of produc-
tion. current market trend and prospects. In the olden days
prices varied from region to region to make them more realistic.
Due. however., to the administrative difficulties in administering
varving prices, the system of uniform price for the entire prov-
ince took root in 1950. The procurement price for paddy has
aradually risen from Rs. &.00 per md. in 1947 to Rs. 13.00 in the
hinterland and Rs. 13.50 in the Lorder-belt per md. in 1966. The
prices of rice are calculated according to a set formula.

2. For the procurement of Aman crop of 1965-66. the following
prices were fixed :-

Border-belt. Hinterland
Per md. Rs. Per md Rs.
(1) Paddy - . 13.50 13.00
(2) Rice -
(a) Medium ... 22.49 21.71
(b) Coarse ... 22.12 21.34

These prices are for fair average quality (FAQ) paddy and rice.

3. Deduction is made for admixture, moisture content and foreign
matters, astc. within the prescribed limits of tolerance. Stocks.
the quality of which is beyond the limits of tolerance are re-
Jected.

4. The limits of tolerance are as tollows :-
PADDY .
Free Tolerance Limits of Re-tractable Items for Paddy (F.a.Q.)

Per cent
1. Admixture of coarse and medium grains 9
2. Moisture content 11
3. Foreign matters (such as dust, sand, silica. wild 1.5
seeds. chaff and empty husk)
4. Damaged, off-coloured, heated and immature grains 0.5
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Procurement Prices, Eatta and Paymer:

RICE (Parboilea)

Free Tclerance Limits of Re-tractabie Items for =ice (F.A.Q.)

1. Admixture of coarse and medium qrains

Moisture content

rn

3. Pins and points (below 1/4th size)

4. Broken (below 3/4th =ize down to 1/4th size)

5. Under-milled grains

6. Under-boiled qrains

7. Over-boiled/heated grains
8. Husk and brans

9. Paddy content

Per

cent

10

1

1

S. Paddy and rice which are below Fair Average Quality
(FAQ) are subject to deductions in price in accordance

with the following rates :-

Rates of Deduction in the Price of Paddy Below Fair Average

Qitality

2.5

3

7

1. Deduction for admixture of coarse and medium paddy grains.

Percentage of Admixture

Above 9 percent and upto 15 percent
Above 15 percenf and upto 20 percent
Above 20 percent and upto 25 percent
Above 25 percent and upto 35 percent

Above 35 percent and upto 50 percent

Rate of Deduction
(Per maund)

12

19

25

37

50

(The above rates are total and not additional)
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-
-

7}

Z=xzucticon for excess moisture content

Ferce-tage of moisture content

Above 11 percent and upto 12 percent
Above 12 percent and upto 13 percent
Above 13 percent and upto 14 percent

Above 14 percent

Rate cf Deduction
(Per maunrdg)

12 paisa
2¢ paisa
50 paisa

Rejection

(The above rates are total and not additional)

Deduction for foreign matters (such as dust. sand. straw,
silica. chaff. wild<eeds and empty husk).

Percentage of foreign matters

Above 1.5 percent and upto S percent

Above 5 percent and upto 10 percent

Above 10 percent

Rate of deduction
(per maund)

13 paisa for every
additional 1 percent

19 paisa for every
additional 1 percent

Rejection

(Detected defect falliné in a slzb, minus free allowance,
will be assessed at 'Batta’ rate prescribed for that slab)

Deduction for damaged, off-coloured, heated and immature grains

Percentage

Above 0.5 percent and upto 1 percent

Above 1 percent and upto 3 percent

Above 3 percent

(Detected defect falling in a slab,

Rate of deduction
(per maund)

13 paisa

19 paisa for every
additional 1 percent

Rejection

minus free allowance,

will be assessed at 'Batta’ rate prescribed for that slab)
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Rate cf Deduction in the Frice of Riz=z Z=l-w Fair Average Quality
1. Deauction for admixture of coarsze zrd medium rice arains.
Percertage of admixture Rate of deduction

(per maund)

Above 10 percent 11 paisa for every
additional 1 percent

r)

Deduction for excess moisture content.

Percentage of moisture content Rate of deduction
(rer maund)

Above 12.5 percent and upto 13 percent 12 paisa
Abiove 13 percent upto 14 percent 25 paisa
Above 14 percent ) Rejection

{(The above rates are total and not additional

Deduction for pins and points.

8]

Percentage of pins and points Rate of deduction
(below 1/4th size) (per maund)
Above 3 percent and upto é percent 22 paisa for every

additiciial 1 percent

Above 6 percent and upto 10 percent 44 paisa for every
additional 1 percent

Above 10 percent Rejection
(Detected defect falling in a slab minus free allowance will
be assessed at ’Batta’ rate prescribed for that slab)

4. Deduction for brokens.

Percentage of brokens (Below 3/4th Rate of Deduction
size down to 1/4 size grains) (per maund)
Above 17 percent and upto 25 percent 11 paisa for every

additional 1 percent

Above 25 percent and upto 30 percent 22 paisa for every
additional 1 percent

Above 30 percent Rejection

(Detected defect failing in a slab minus free allowzance will
be assessed at ’Batta’ rate prescribed for that slab)
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5.

Deduction for under-milled grains.

(Rice grains having more than 2 or 4 red/brownish streaks zre
to be treated as under-milled grains).

Percentage of under-milled ‘grains Rate of deduction
(per maund)

Above 5 percent and upto 10 percent 11 paisa for every
additional 1} percent

Above 10 percent Rejection

Note - In case of milling of Government paddy. if percentage
of under-milled rice is noticed higher than 10 percent
the stock shall be repolished by the miller and deli-
vered after re-assessment.

Deduction for under-boiled grains

Percentage of under-boiled grains Rate of deduction
(per maund)

Above 3 percent and vpto 7 percent 11 paisa for every
additional 1 percent

Above 7 percent and upto 10 percent 15 paisa for every
additional 1 percent

Above 10 percent Rejection

(Detected defect failing in a slab minus free allowance will
be assessed at ’'Batta’ rate prescribed for that slab.)

Note - Slight white bellied grains should be ignored.
Deduction for over-boiled and heated grains.

Percentage Rate of deduction
{(per maund)

Above 2 percent and upto 5 percent 11 paisa for every
additional 1 percent

Above 5 percent and upto 10 percent 15 paisa for every
additional 1 percent

Above 10 percent Rejection

{Detected defect falling in a slab minus free allowance will
be assessed at ’'Batta’ rate prescribed for that slab)
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Note - Sprinklina of sliigntly brownish grain shall be ignored
when free from cac odor.

8. Deduction for husk ana brans.

Percentage for husk and brans Rate of deduction
(per maund)

Above 0.5 percent and upto 1.5 percent 2 paisa

Above 1.5 percent Rejection

Note -~ In case of rice from Government paddy. the husk and
barns when in excess of 1.5 percent. shal! be removed

by the miller and accepted aftur necessary,
re-assessment.

9. Deduction for paddy content.

Percentaage of paddy content Rate of deduction
(per maund)

Above 0.5 percent and upto 1.5 percent 22 paisa for every
additional 1 percent

Above 1.5 percent and upto 3 percent 27 paisa for every
additional 1 percent

Above I percent Rejection

(Detected defect falling in a slab minus free allowance will
be assessed at 'Batta’ rate prescribed for that slab)

10. Deduction for bad odor with or without discoloration

(Discoloration means change from waxy white color which is normal
color to brown/reddish brown color)

(i) In case of voluntary procurement no rice having any bad
: odor should bhe procured.

(ii) In case of rice from Government paddy. it should be accepted
with Batta ranging from 25 paisa to 87 paisa per maund
according to the extent of defects.

(iii) Slight discoloration without bad odor should rot call
for any 'Batta’.

11. For calculation of ’'Batta’ defective grains or others below
0.5 percent is to be ignored and 0.5 percent and above is to be
reckoned as 1 percent.
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12. Standard weight of a maund means a maund of 40 seers a:
seer is equal to 80 toals. [Notification Nos. 17-FD(IP) and
FD(IP). dated 3-12-65]

nZ a
* -—

6. The prices hold good for all internally procured stock irre-
spective of the method of procurement. They differ for he bcr-
der-land and the hinterland in as much as procurement price of
paddy for border-land was. in 1966. Rs. 13.50 and that for CLhe
hinterland was Rs. 13.00 per maund only. This differmnce was
first introduced in 1963. when the border price was one rupee
higher. Since 19¢6&. however. difference of .50 paisa is consid-
ered adequate compensation for the fact that procurement in the
border area is of compulsory nature.

7. Asseszees of the border-belt delivering their assessed stocks
at the purchasing centers of the hinterland are entitled to the
piices applicable to the border-belt. This entitlement will not
be available to sellers other than assessees. Assessment of
stocks are made by the Purchasing Officer. who must prepare
assessment report cautiously and accuratesly, so that no over-
payment ot under-payment is made to any seller due to wrong
assessment of ’Batta’ and of prices. Purchasing Officers are
liable to be penalized if the Chief Inspectors concerned find
their assessment incorrect, during subsequent scrutiny of the
assessment report.

8. Payment was nourmally made by Subdivisional Controllers of Food
by opcrating P.L. Accounts with local treasuries. The local food
officers obtained sanction for funds periodically from Government
through the usual channel, namely. the Director of Procurement.
Distribution and Raticaing. Food Department and the Finance
Department. After sanction had been obtained the Accountant-
General, East Pakistan. would authorise the Treasury/Sub-treasury
officers to transfer the sanctioned amounts from the Provincial
Revenues to the P.L. Accounts of the respective food officers as
detailed in paraqraph 19 below. All payments in connection with
Internal Procurement were made from this account by cheque.

9. A direct seller if he so liked, was paid by chaque on the P.L.
Account. from the office of the officer operating the P.L. Ac-
count. Irn that case, the WQSC was to be issued in the name of the
seller for the stock delivered by him and the seller was to
produce the WQASC for receiving his payment.

10. Payments to AGDs, Shroffs, Handling Agents or all other
Agents or Contractors were made by cheques on the P.L. Accourt.
They were to submit bills for the purpose along with all support-
ing vouchers. Pavyments on account of handling transport and
freight for gunnies used for procurement purposes were also to be
made by cheque on the basis of the relevant bills. §ubmitted by
the party concerned.

38

7



Contd. Appendix - E

11. Payment in cash at the purchasing centers was made to the
seller by the shroff. appointed for the purpose @ Rs. 2.50 per
Rs. 100.00 advanced. The Purchasing Officer was to issue a pav-
ment order. on the stock delivered by a seller in the prescribed
form and the shroff had to make over the requisite money to him
for making payment to the direct seller under proper receipt. In
any case. no payment z=hould be made by the shroff to a seller
directly.

12. In heavy procurement Subdivisions, where shroffs were not
available. arrangement for making cash payment to the direct
seller on the spot was made through the Disbursing
Officers/Paying Gfficers not below tha rank of a Chief Inspector.
Cash was drawn from the treasury by the officer operating P.L.
Account (S.C. Food) on =elf-drawn cheque and handed over to the
Disbursing Officer/Paving Officer on proper receipt for disburse-
ment to the seller on the spot. The money had to be kept in a
strong cash box in sealed bag and escorted by a police party
throughout the entire transaction.

13. Payment through shroff and Disbursing DOfficer being somewhat
a difficult proposition. the system of cash payment through the
A.G.Ds was on the whole all to be satisfactory and pepular too.
Moreover. the system. with its inherent defects. was found to be
comparatively easier to implement. Under this system. sellers
beyond 2 miles of the purchasing centers, deliver their stocks
through the A.G.Ds who make payment to them on the spot. In such
cases. the Weight-Qualitv-Stock-Certificates (WQSCs) are issued
in the name of the Approved Grain Dealers (A.G.Ds) in order to
enable them to get refund of the money. so advanced by them, irom
the Paying Agent. The A.GC.Ds are however not entitled to any
other extra remuneration for their work, beside their usual
commission of 25 paisa per maund. [Circular No. 38-FD(IP). dated
8-12-65]7.

14. Payment through the abovementioned systems took time. More-
over. as the accounts were opened at the Subcdivisional headquar-
ters. there was no question of payment anywhere else. The growers
had to come to the Subdivisional headquarters to receive paymnent
for ztocks delivered at the L.S.Ds. In order to ensure on-the-
spot payment to growers a departure was made in 1966. A scheduled
bank was appointed az Paving Agent of Government and a Paving
Officer was posted at each purchasinag centre. The Paving Agent
was made responsible for pavyment to individual sellers and A.G.Ds
at all purchasing centers. includina new ones. which may be
opened by the Deputy Commissioners. The Paying Agent maintained a
Cash Superviser at each purchasing centre and kept him .n funds.
The Cash Supervisor verified 'A° copy with ’'B’ copy of the WQSC
and also the signature/thump-impressicn of seller/AGD on the back
of the °'B’ copy of the WQSC and made necessary payment. After
makina payment., he put "paid"” stamp both cn the "A and "8" copies
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of the WQSC and thus complete transaction with each cseller/AGD.
This simplified the procedure for payment and there were few
complaints of delay in payment. On the whole. the system of
pavment through agent worked very well and gave satisfaction to
all concerned particularly the growers. Along with this, the
system of payment through the AGD also remained operative side by
side. but only bevond a radius of 2 miles of the purchasing
centers. [No. 59-FD(IP). dated 16-12-1965]

15. Before a payment is made. the Paying Officers attached with
each and every purchasing centre. would check the gquantity actu-
ally received by purchasing officers. fix the net amount to be
paid and efface pay order on the "A" copy of WQSCs issued to the
direct sellers. He would then pass it on to the Cash Supervisor
of the Paying Agent sitting side by side for pavment. in which
case identification of the seller would be easy. Similarly. the
RPaying Officer would give pay order and arrange payment in re-
spect of the items mentioned in the fullowing paragraph.

16. The Paying Agent was not only to pay the price of procured
stock but was also responsible for payment on account of other
items pavable but of the Personal Ledger Accounts of the Subidvi-
sional Controliers of Food. This simplified the procedure and
payments in respect of the following six itaems were also made
through the Paying Agent :-

(1) AGD's Commis<ion

(2) Handling charges of paddy delivered by assessees and
voluntary sellers direct

(3) Handling and transport charges of internally procured stock
(4) Milling Commission of paddy

(5) Price of rice procured from major rice mills under monopoly
purchase order.

{6) Frieght charges of gunny baagas other than those paid against
R/R. The only item of expenditure. in connection with the
procurement operation. which was not paid through the Paying
Agent was the carrving and handling expenses for qunny bags.
[Memo No. 14 FD(IP) dated 8-1-1966 and Memo No. 130 FN(IP)
dated 2-3-19661.

17. When the tempo of pavment diminishes and new-purchasing
centers are closed down and offers at the old purchasing centers
begin to fall. it is not necessary to continue the svstem of
payment on-the-spot. namely. at the purchasira centers. Instead
arrangement is made for payment at the Subgivisional headquar-
ters.
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18. = has Deen observed earlier in this Chapter the system of
payment by the Food Department officers was suspended in 1966 and
a scheduled bank was emploved as Paving Agent to ensure on-the-
spot payment to the farmers at the 400 and old purchasing cen-
ters. This proved useful to the Denartment and beneficial to the
farmers. The success of the experiment would lead one to presume
that employment of a Paving Agent was likely to continue for so
long as the procurement operation went on. When procurement
practically stopped., it mav not be worthwhile for the Paving
Agent to continue in service. Then the P.L. Account will have to
be operated for the settlement of claims. Moreover, even when the
Paying Agent is employed the Subdivisional Controllers of Food
will continue to pay, out of their personal ledger accounts, for
items not specifically covered by arrangements made with the
Paying Adent. Aqgain., if for anvy reason it is decided not to
employ a Paving Agent in any particular vear or if the Paving
Agent is not able to work in any particular area. then the system
of payment through P.L. account will have to be resumed and the
procedure detailed in the paragraph following will apply.

19. Since Indepsandence the internal procurement of food grains
has been made by operating P.L.Accounts with local treasuries by
the officers of Food Department authorized for the purpose. The
local Food Officers viz.., Subdivisional Controllers of Food)
operating P.L. Accounts for internal procurement of foocd grains
within the Province place their demands for funds periodically
according to the programme of procurement to the Directorate of
Procurement, Distribution and Rationing. Their demands are then
submitted to the Finance Department throuah the Food Department
for sanction. On receipt of necessarvy sanction from the Fi=ance
Department, the Accountant-General, East Pakiztan., Dhaka, author-
izes the Treasury/Sub-Treasury Officers to transfer the sanc-
tioned amounts from the Provincial Revenue to the P.L. Accounts
of the respective Food Officers operated under "85-A-Capital
Outlay, etc.. A-Grain-Purchase Scheme-A-4-Suspense Personal
deposit”. On presentation of a single receipted bill by them to
the Local Treasurvy/Sub-treasury Officers by debit to "8S5-A-
Capital Outlay. etc. -A-Grain Purchase Scheme-A-3-Advances”. the
Lccal Food Officers obtain the P.L. Account chegue books from the
treasuries on indents after depositing the price thereof to the
said Treasury in order to make payment to the suppliers of food
grains. On receipt of the bills from suppliers (direct sellers
A.G.D3, etc) duly supported by ‘A’ ccpy of WQSC issued by the
Receivirg Officer. the bills are scrutinized by the S.C.. Food
concerned with reference to the °'C’' copy thereof. Thereafter
payments are made to the party from P.L. Accounts fonr the pur-
chase of rice and paddyvy. comnmiszsion charges. incidentel charges
for handling. carrying and milling charges of internally procured
paddy., etc. by means of cheque drawn on the local treasury/sub-
treasury. For the purpose of complete records of all transactinns
in connection with internal procurement tne S.C. fFood concerned
maintains a Cash Book (and a subsidiary Cash Book whe- cayme!.ts
are made by Cash drawn against self-chegues *for the
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convenience of the sellers) wherein all receipts and payments on
this account are entered day to day. At the close of the month, a
copv of the P.L. Account Cash Book with a closing balance certif-
icate from the treasury and a reconciliation Memo, along with all
paid vouchers are submitted to the Directorate of Accounts. On
receipt of the monthly P.L. Accounts from the local Food Officers
the vouchers are checked and irregularities in payments when
detected are reconciled through correspondence with the 1local
officers by the Directorate of Accounts. After necessary account-
ing of the transactions inm thre Directorate of Accounts the P.L.
Account vouchers and copy of Cash Book. etc. are submitted to the
Accountant-General, East Pakistan, for further necessary action.
The authority for the operation of the P.L. Accounts by the local
food officers is derived from Finance Department’s orders issued
from time to time under S.R. 410(b) read with S.Rs. 434 and 435
of the East Pakistan Treasury Rules, Vol-T.
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MILLING RATIOS
(1963)

Government of East Pakistan
Food Dspartment
Eden Building. Dhaka

No.Sec.VII/1M-13/62/1191(72)-FD, dated the 4th Oct.1963

From - A. RASHID, Esq.
Section Officer, Govermnment of East Pakistan,

TO - ALL REGIONAL CONTROLLERS OF FOOD,
ALL DISTRICT CONTROLLERS OF FOOD
ALL SUBDIVISIONAL CONTROLLERS OF FOOD

Subject : Fixation of milling rates and the commission thereof.

In supersession of all previous orders issued on the subject
Governinent have baen pleased to fix up the milling rates of paddy

on Government account at different places as follows :

Region I
1. Mills from Chirirbandar to Biral on 38 srs. Per
the Metre Gauge
2. A1l mills on Ruhea Line 8 ,. .
3. Mills from Manmathapur West on the 38 1/2 ,, s
Metre Gauge
4. Rangpur Mills 38 1/2 .. .
5. Broad Gauge Dinajpur Mills 8 1/2 ,, .
6. Rajshahi Mills except Rohanpur 38 1/2 ., -
7. Rohanpur Mills 38 ,, -
8. Bogra Mills 38 .. -
Region II
1. Dacca Mills 38 1/2 ., .
2. Mymensingh Mills 38 1/2 .. .
3. Sylhet Mills 38 1/2 .. .
4. Tippera Mills 38 1/2 .. .
5. Noakhali Mills 38 1/2 ., .
6. Chittagong Mills 38 1/2 .. .
7. Chittagong Hill Tracts Mills 38 1/2 .. .
Region III
1. Bakerganj Mills 39 .. .
2. Faridpur Mills 39 ., .
3. Khulna Mills 39 ,. ..
43

60

60
60

60
60
60
60
60



Contd. Appendix - F

2. The ratio fixed herein shall be treated as minimum outturn in
all F.A.Q. paddy and will be applicable with effect from 12th
February 1958. As regards the outturn from non F.A.Q. paddy, no
reduction should be given for moisture and admixture. if., howev-
er. a lot contains foreign matters in excess of the allowable
limit of 1.5 percent the total quantity delivered to a mill may
be regarded as reduced by the additional percentage and the
outturn may be calculated on the reduced quantity. For example if
a lot of 100 mds. of paddy contains 2.5 percent of foreign mat-
ters 100 mds. of paddy will be counted as 99 mds. F.A.Jd. and the
outturn should be calculated accordingly.

3. The millers will be entitled to a milling commission of 0.62
paisa per md. of paddy and 0.12 paisa per md. of paddy on account
of bagging, sewing. marking, handl:ng and other incidental
charges including supply of sutli on account of which the Millers
will be 0.01 paisa per bag.

4. The Millers will be entitled to this commission after fulfil-

ment of the terms and co~ditions laid down in the agreements
executed «ith them.

A. RASHID.
Section Officer
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EXCERPT OF MILLING RATIDS OF DGF Dated 26-1-80

Sub : Revised milling ratio of milling of Govt. Paddy and
Instructinns thereon.

Govt. have been pleased to refix the following milling ratio of
Aman paddy arrived at on actual test milling conducted in 1979
and 1980 in various Major and Husking Mills of the country, and
recommended by the review Committee :

Paddy from Area Revised Ratio for

Major Mills Husking Mills

RAJSHAHI DIVISION

1. Rajshahi District :

(a) Rajshahi Dist. except 60:38.60 60:38.60
Nawabganj Subdivision

(b) Nawabganj Subdivision 60:38.10 60:38.60

2. Dinajpur District :

(a) Parbatipur,Phulberi; 60:38.60 60:39.10
Nawabganj,Ghorachay
Hili P.S.

(b) Dinajpur Dist. except 60:38.10 60:38.80

area mentioned at 2(a)
3. Rangpur District :
(a) Rangpur 60:38.60 60:39.10
4. Bogra District :
(a) Bogra 60:38.10 60:38.60
5. Pabna District :
(a) Pabna 60:38.60 60:39.10

Dhaka Division :

6. Dhaka District 60:38.60 60:39.10
7. Faridpur District 60:38.10 60:39.60
45
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8. Mymensingh District c0:38.60 60:39.10
9. Jamalpur District 60:38.60 60:39.10
10.Tangail District 60:38.60 60:39.00

Chittagong Division :

11. Chittagong District
(a) Perboiled [Sic] 60:38.60 60:39.10
(b) Atap 60:38.00 &60:38.00

12. Chittagong Hill Tracts

(a) Perboiled (Sic] 60:3C.60 ‘ 60:39.10
(b) Atap 60:38.00 60:38.00
13. Noakhali District 60:39.10 60:39.60

14. Sylhet District

(a) Perboiled [Sic] 60:38.50 60:39.00
(b) Atap 6€0:38.00 60:38.00
15. Comilla District 60:38.60 60:39.10

Khulna Division

16. Khulna District 60:39.50 60:40.00
17. Barisal District 60:39.50 60:40.00
18. Patuakhali District 60:39.50 60:40.00
19. Jessore District 60:38.60 60:39.10
20. Kushtia District 60:38.60 © 60:39.10

21. (a) The above ratio will be applicable to all mills irrespec-
tive of their sizes & capacities.

(b) ratio as stated above shall bs in corporated in the agree-

ments for milling of paddy. In incorporating this ratio the
source of paddy supp.ied to the mill should be adhered to ;
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22. Paddy must not be supplied to mill exceedinag one month’s
milling capacity at a time. Resultant rice must be lifted immedi-
ately on completion of milling within 30 days frem the date cof
supply of paddy. In making allotments storage capacity as well as
milling capacity of the mill shall be taken into consideration.

23. Agreement shall be executed in the name of and by the Pro-
prietor of the mill and written authority shall be taken from the
proprietor ragarding emplovees and others who shall be treated as
accredited representatives of him if any for receiving paddy and
delivery of resultants rice. No agreement shall be made in the
name of the mills.

24. Prompt action shall be tuken by the District Controllers of
Food/Subdiviisional Controllers of Food on complaints received
from mills regarding quality of paddvy alleaina non-FAQ in accord-
ance with the terms of agreement.

25. Mo adareement shall be executed with a miller whose past
performance has been unsatisfactory and with whom previous ac-
counts have not been finalised.

26. Security depnsit may be realised for the millers at the rate
shown below

a) Major Rice Mill - Tk. 30.000.00
b) Husking Rice Mill - Tk. 15.000.00

27. Earlier security deposit may be. transferred towards security
deposit of current year subject to finalisation of previous years
milling accounts.

28. Under no circumstances the District Controller of Food shall
allot paddy to any individual mill whether Major or Husking in
excess of 15,000 mds. in a financial year without prior permis-
sion from the Directorate of Procurement in writing.

29. The rice ratio herein shall be treated as minimum outturn in

all F.A.Q. paddy. as regards the outturn from non-F.A.Q. paddy no
reduction.
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