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EXFCUTIVE SUMMARY

BACKGROUND OF THE STUDY

Cereals (Rice and Wheat) are the staple food in Bangladesh.
Total foodgrain production in 1989-90 was 18.75 million tons of
which 16.87 million tons were available for human consumption
after deducting 10% for seed, feed and wastage. This is a
traditional method of calculation having no scientific basis. Total
foodgrain requirement for the same period was assessed at 18.53
million tons for a population of 112 million. This created a food-
gap of about 1.66 million tons. Therefore, to meet the calculated
requirement, after assessing the probable availability through
domestic procurement the Government had to import the balance
quantity and distribute through its public foodgrain distribution
system (PFDS). This is the main frame of food Dbudget.

The Ministry of Food every year prepares food budget taking
into consideration the foodgrain situation of the country. While
estimating availability and annual requirement as mentioned above,
10 per cent of total production is assumed, as a rule of thumb,
to be unavailable for human consumption due to use as seed and
feed, and as losses due to post-harvest operations. Uptil now no
systematic study has been carried out to estimate the reliable
quantity of foodgrains not available for human consumption.

In recent years, due to large scale introduction of modern
varieties of rice and wheat and improvement in cultural practices,
the seed requirement of foodgrain crops is likely to be reduced
than what was in earlier days. Seed rates for different varieties
in different seasons vary considerably. A precise estimation of
seed use by farmers needs to be known. Foodgrains are also used
in small quantity as cattle and poultry feeds. Reliable data on
these are, however, not available, nor has any study been
carried out as yet to investigate into the extent of use of grains
as fead. Similarly, post-harvest losses or wastage of fcodgrains
at different stages, from harvest to consumption, are also not
known. It is, however, assumed that a significant quantity of
foodgrains is lost at different operational stages in the
post-harvest period. For the purpose of this study, the production
estimate as finalized by BBS for the year 1989-90 is shown in the
Table below
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Foodgrain Production in 1989-90

Production

Crop (000 tons) Remarks
Aus 2487 BBS finalized
Aman 8202 this estimate
Boro 6167 in the month
of March, 91
Total Rice 17856
Wheat 890
Total Food- 18746
grain

The necessity of estimating the extent of foodgrains not
available for human consumption due to post-harvest losses and
its use as seed and feed cannot be over-emphasized. This would
enable planners and policy makers to determine accurately the
demand-supply condition of foodgrains in Bangladesh. Therefore,
to carry out a detailed study, the Ministry of Food, Government
of the People's Republic of Bangladesh undertook the present
study with the following objectives.

OBJECTIVES OF THE STUDY

o To generate data on the use of grains (paddy and wheat) as
seed and their variation with modern and traditional
varieties and cultural practices.

o) To estimate quantum of foodgrains used as Cattle and Poultry
feeds.
o To estimate the post-harvest losses of foodgrains at various

stages of handling, drying, milling, storage, transportation
at farmers and private traders level.

o] To generate reliable data base to support preparation of food
budget.
METHODOLOGY

Operation and uses of both local and modern varieties of Aus,
Aman, Boro and Wheat crops were studied by using specific
questionnaires approved by the Functional Committee in selected
areas to estimate foodgrain loss (post-harvest) in Bangladesh.
Besides the questionnaires for farmers, separate questionnaires
were used for respondents to estimate the losses in marketing,
milling and storing. Multiple sampling techniques were used to
cover the entire aspect of the survey.
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The country was divided into eight broad Agro-Ecological
Zones (AEZ), based on the area under modern variety as a
proportion to the total area under paddy cultivation. 18 Upazilas
i.e., about 4% of the Upazilas from each broad AEZ were selected.
About 2% of villages from each Upazila were selected, making a
total of 76 villages for survey. From each selected village, 7.5%
of the households i.e., a total of 1175 households were selected
for door to door survey. The same households were included for
the survey in each of the foodgrain crops under Study. Sampling
was random.

Loss in marketing at farmers level was estimated by using
the same three stages (Upazila - Village - Households) sampling
plan. Loss in the private traders godown was estimated from 5%
randomly selected godowns in 18 Upazilas. Use of foodgrain as
Livestock and Poultry feed was estimated from 10% cCattle and
Poultry farms of the country. There are about 47 specialized
cattle and poultry farms in the country.

Trained Enurerators were engaged to collect data from
tarmers, private traders, rice mill operators, and cattle and
poultry farm managers through direct interview using the approved
questionnaires.

FINDINGS AND CONCLUSIONS

o) The study indicates that the percentage of foodgrains (paddy
and wheat) used as seed, feed and wastage during the post-
harvest operations of the sample household was 11.58 percent
in 1989-90. The seed, feed and wastage 1in post-harvest
operations was 13.20 percent in Aus, 12.38 percent in Aman,
10.38 percent in Boro and in Wheat it was 11.84 percent.
Insignificant variation was observed when five years national
foodgrains production was used as a weight.

o On the basis of above estimate of loss, the total quantity
of foodgrains not available for human consumption in
Bangladesh in 1989-90 amounted to around 2.17 million tons
against the BBS production estimate of 18.75 million tons.
This lost quantity was almost equivalent to foodgrains
consumption for about 13.13 million people for one year at
the rate of 453 grams/person/day.

o The volume of foodgrain not available for consumption, but
lost in course of operation alone, may be estimated at 1.75
million tons, the value of which at Government procurement
price of that year was Tk. 1570.05 crore. The losses of
foodgrain during post-harvest operations are estimated at
9.34% ; 1.73% were used as seed and 0.51% were used as feed.
The quantity used as seed and feed could be deemed to have

ix



Seed

been used for economic purpose. However, the rate of PHL
appeared to be high and should be reduced by adopting
improved post-harvest technology and operational efficiency.

Variations in the loss were observed in different areas. The
overall minimum non-availability of foodgrains for human
consumption of the sample households was recorded in the
Mymensingh/Kishoreganj/Jamalpur region (10.65%) and maximum
was recorded in the Dhaka/Tangail region (13.57%). 1In
Chittagong/Noakhali region it was recorded as 10.91%; in
Comilla/Sylhet region as 13.02%, Rajshahi/Bogra/Pabna region
as 13.01%, in Rangpur/Dinajapur region as 11.97%, in
Jessore/Kushtia/Khulna region as 10.91% and Barisal/Faridpur/
Patuakhali region as 12.93%. The variation happened due
probably to difference in operational method, milling,
storage and seed rate etc.

Foodgrains used as seed in 1989-90 was 1.73 percent of the
total production of the sample households. In rice it was
1.60 percent and for wheat it was 5.73 percent of their
respective production.

The quantity of seed used for Aus crop was 2.89 percent; for
Aman 1.80 percent and for Boro 0.89 percent. Higher
proportion of seed used in Aus crop was due to its higher
seed rate (mostly broadcast) and lower yield potential than
the Aman and IRRI/ Boro crops. Percentage of seed declined
in HYV but increased in LVs.

The seed rate varied with crops, varieties and methods of
planting. Among the foodgrain crops, seed used (relative to
total production) for wheat (5.73%) was higher than that for
paddy (1.60%). Again, modern varieties of paddy required less
seed (1.25%) than the local varieties (2.57%). Study
indicates that about 62 percent paddy area was under modern
varie'ies (including pajam) and 38 percent area under local
varieties. Expansion of modern varieties would increase the
production and reduce the seed requirement relative to total
production.

The percentage of seed used in Aus crop was found to be the
highest among all the rice crops (2.89%). The percentage of
Aus cseed used in Dhaka-Tangail region was found to be the
highest and in the Chittagong-Noakhali region it was the
lowest.

Highest quantity of Aman seed was used in Barisal-
Patuakhali-Faridpur region (4.84%) indicating lower share of



Feed

modern varieties. The lowest quantity was found in.Rapgpur—
Dinajpur region having a higher share of modern varieties.

The seed used for Boro crop was 0.89% of total production.
It varied, according to survey data, from 0.73% in Jessore -
Kushtia -Khulna region to 1.09% in Comilla-Sylhet region. The
local varisties of Boro crop was found more in the greater
Sylhet district than in other areas. Seed rate in local Boro
was higher than that of HYV Boro.

Percentage of seed used for wheat was 5.73% of the total
production. Wheat crop comprised mostly of modern variety.
The Dhaka-Tangail region used highest percentage of wheat
seed while the Rajshahi-Bogra-Pabna region used the lowest
percentage relative to production.

This study revealed that about ninety percent of. the
households reported rearing of livéstock and poultry birds.
Paddy was seldom used as livestock and poultry feed.

The population of cattle, buffaloes, sheep and goats had
declined to some extent than what was reported in the
Bangladesh Census of Agriculture and Livestock : 1983-84 but
that of chickens and ducks had gone up slightly in domestic
farms and appreciably in specialized farms in recent years.

It was also observed that in most households, the foodgrains
were not available as feed beyond two months during every
cropping season. In the areas under study, the quantity of
foodgrains used as feed was estimated at 0.51 percent
(against the total foodgrains production) of which 0.68
percent was Aus, 0.50 percent was Aman, 0.46 percent was Boro
and 0.46 percent was Wheat.

Number of specialized farms compared to the total population
of livestock and poultry was insignificant. There are about
47 specialized poultry and livestock farms in the country. In
the specialized dairy farms the foodgrains were not directly
used as feed. In these farms, nearly 50 percent of the
concentrate feed ingredients was wheat but the use of paddy
as feed was practically nil.

Loss of foodgrain kept as feed in the stores of spec;alized
farms was insignificint, since the feed was not required to
store for a long period.
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Post-harvest Loss (PHL)

o

Post harvest loss of foodgrain comprises a number of stages
in its process. The most significant operating stages are
stacking, cafrying, threshing, winnowing and drying and
storing etc. Total post-harvest loss aggregated to 4.14% of
all the crops (compared to total production). Of this,
threshing loss was 1.19%; stacking loss was 0.91%; carrying
loss was 0.74%; winnowing was 0.68% and drying loss was
G.54%.

The post-harvest loss of Aman crop was the highest (4.39%)
followed by Aus (4.18%), Boro (3.88%) and wheat (3.04%).
Post-harvest loss of 4.14% (against total production) was
considered very high for a country like Bangladesh. The
causes of such huge loss were due to weather, un-scientific
operation, lack of knowledge and poor economic condition of
the farmers who could not afford proper materials in these
operations.

Milling Loss

o

Loss of paddy during drying and parboiling was 1.86% of which
the maximum loss occurred in soaking followed by eating by
poultry birds. As for individual crops, the highest loss was
2.14% in Aman, then 1.86% in Boro and 0.95% in Aus. At
millers level the average parboiling and drying loss for
paddy was 1.03%. In both the cases soaking loss comprised of
57% to 65% of the total loss during this process.

The share of paddy milled by Dheki (pounding) and mechanized
husking mills would be around 8% and 92% respectively. ?he
recovery percéntage of rice in Dheki was 69.68% and in husking
mill was 67.61%. If all the paddy produced in 1989-90 (about
27055 thousand m. tons) was husked in Dheki alone than about
560 thousand m. tons of foodgrain would have been saved.

The value of which is around Tk. 50.82 million at 1989-90
procurement price. Improvement in milling recovery and
adoption of traditional husking may significantly reduce the
current milling wastage.

Milling loss at farmers' level through Dheki operation was
found to be 0.53%, and through rice huller it was 0.70%.
Recovery of ;rice was 69.68% in Dheki operation, 67.61% in
rice huller and 68.00% in big rice mills. This compared to
Government allowed rate of recovery of 65% to 65.5% (varying
from ar.a to area) for resultant rice from paddy supplied to
rice mills. It may be assumed that government received less
rice than what was actually recovered by the millers. On an
average government received 2.0% to 3.0% less than the
average found in;the country.
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Storage Loss

o

Storage loss at farmers' level was 1.03% of which the maximum
was due to evaporation of moisture followed by the rodents
damage. As regards crop varieties the loss in Aus was 2.44%,
in Aman 1.16%; and in Boro it was 0.90%. [Variation of loss
in stores in different types of container was alsc observed].

As .against average storage loss of grain at farmers and
traders level, the loss at public sector stores was higher
although storage condition was much Letter in public sector.
Comparative storage loss at different operators level was
found to be as follows

Operator Rate of loss (X)
Paddy Rice
Farmer 1.03 -
Trader 0.30 0.35
Public Sector = 1.00 0.75

¢ Ministry of Food.

The average loss of foodgrain due to storing at primary
traders' level was 0.34% and at secondary traders' level was
0.36%. The average storage loss was found to be 1.70% at
millers level. At traders' and millers' level, foodgrains
are usually stored in gunny bags for a brief period of 2-3
mcnths where loss due to evaporation was maximum. Evaporation
loss was found minimum in Govt. stores where grains at
optimum moisture of 12-14% were stored.

Loss due to evaporation during storage may not be considered
as a loss of foodgrain since the loss occurred due to
imperfect drying.

Transportation Loss

0o

Foodgrain loss during transportation channel was examined at
several levels of transaction : farmers, traders in the
primary and the secondary markets including wholesale
markets. The survey result revealed that the share of
foodgrains transported at the above mentioned levels was 8.0,
28.0 and 64.0 percent respectively. The overall
transportation loss of foodgrain was found at 0.27 percent
which was the weighted average at the level of farmers and
traders in the primary, secondary and wholesale markets.

Mode-wise transport loss of foodgrain was found to vary frgm
0.16 percent in case of headload to about 0.42 percent in
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the case of railways. Between these two extremes, foodgrain
loss while carried by rickshaw van, shoulder sling, boat
and truck came in order of 0.22, 0.23, 0.28 and 90.31 percent
respectively.

Three factors like use of hooks, transshipment and pilferage,
causing foodgrain loss were examined. These factors came in
the order mentioned above in respect of their significance
to foodgrain loss.

Substantial variation of foodgrain loss was found across the
regions. It ranged from 0.10 percent in Dhaka-Tangail to 0.41
percent in Mymensingh-Kishoregonj-Jamalpur. It appeared that
the regional variation in foodgrain loss was somewnat related
to the level of development of transportation system; the
loss tended to be higher in far-flung and relatively poor
transportation facility areas of the country.

The above findings of transportation loss at farmers' and
traders' level in differant transport modes compares to
Govt.'s allowable transport losses as evidenced from the
following table.

Operator %X of transportation loss

Truck Railway River

Farmer 0.54 - 0.37
Trader 0.31 0.42 0.41
Public Sectors* 0.25 1.00 0.50

* Ministry of Food.

Marketing Loss

o

Handling loss was highest at the farmers' level and lowest at
the traders' level. On the average, the rate of handling loss
at the farmers level was estimated at 0.42% (weighted) while
the average rate of handling loss in the wholesale market at
Badamtoli Ghat was found to be 0.14%. This difference in the
rate of handling 1loss was probably attributable to
differences in the nature of handling in the two stages of
marketing. Farmers often used old and worn-out bags; also,
the grain was weighed and packed in the earthen floor. As .
result, grains falling on the ground could not be fully
recovered, and this resulted in a slightly higher rate of
foodgrain loss at farmers level. On the other hand, most of
the grain spilled in the unloading process in the wholesale
market was found falling in the shop premises (mostly pucca)
and therefore, could easily be recovered; hence a lower rate
of handling loss was observed in the case of traders.
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Handling loss in the primary marke*s was, on the average,
0.31%. Handling loss was higher [(0.32%) for paddy ] than the
same for rice (0.08%). Average handling loss at the secondary
market was 0.30%. However, in the secondary market the rate
of bandling loss was almost similar for both paddy and rice.

Rate of handling loss also differed by type of crop. At the
farmers level, the rates of handling loss obtained in Aman,
Aus and Boro were 0.49%, 0.22% and 0.34% respectively. The
handling loss in wheat was found about 0.22% and 0.45% at
the primary and secondary market respectively. The observed
differences in handling loss rates by type of crop were
partly attributable to differences in weather at the post-
harvest time for the three corps. Random errors in
measurement might also be partly responsible for the observed
differences in handling loss rates by type of crop.

LIMITATION

(0]

The study was designed to investigate interalia loss of
foodgrain in the post- harvest operations of domestic
production; hence public sector foodgrain handling which
mostly composed of imported grains were not brought into the
scope of the study. However, a small quantity of foodgrains
was procured domestically in the public sector for which loss
estimate could be derived from the data available in other
study or from official records.

Within the scope of the study and resource and time table
available to the Consultant, it was not possible to ~over
wider areas and large number of factors involved and malti-
dimensional socio-economic variables linked up with other
important national issues. However, within the resources, the
consultant tried to make the study meaningful backed by
investigated/surveyed]primary data. However, consultant thinks
that a few micro-level study covering other important
variables such as recent loss information in Government
storing houses efficiency of heterogeneous milling
technologies, modern milling, drying and soaking systems
should be undertaken to have a complete picture.

RECOMMENDATION

(0]

The study revealed that about 11.58% of foodgrains (rice and
wheat) annually produced in the country are not available for
human consumption because of use as seed, feed and loss during
post-harvest operations. This estimated rate obtained through
the survey is higher than the rate used by the Government in
food budgeting. The extent of loss of foodgrain in post-
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harvest operations may be reduced through application of
improved post-harvest technology.

higher rate of germination and survival of the seedlings. In
rice crops pProportionate use of seed (1.6%') can also be
reduced by reducing broadcast method of sowing and bringing
more areas under transplantation of modern varieties. This
calls for a stronger extension programme, timely availability
of seeds, and other inputs with good marketing systems.

Use of foodgrains as feed is likely to be increased in the
coming years with the increase of organised poultry and duck
farming in the country. Increased use of grain as feed may be
compensated by saving grain in seed use and by reducing the
loss in the loss in post-harvest operations.

~

loss may be reducec by using paddle and other improved
threshing devices. A strong extension programme with

Milling loss which is estimated 0.70% at farmers level and
0.65% at millers level may probably reduce by using improved
milling technology. Although it is not within the TOR to
examine the milling technology and rate of the recovery under
variable milling techniques, it was noticed that milling
losses were higher in o0ld ang out-dated rice mills. This old
rice mills should use the modern devices and reduce milling
loss.

Milling loss can be reduced by using Dheki where rice recovery
percentage is relatively higher than husking mills. However,
the Dheki process is slower and laborious than the modern rice
mills. The Dheki System needs improvement (may be fitted with
improved kind of husking devices). Although recovery in Dheki
is higher, the use of Dheki is generally reducing in the
country.

Storage loss can be reduced by improving rural storage

conditions through the use of pot type storage structure,
earthen jars and metal drums. The small and medium large flat

* Relates to 1989-90 production.
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type pucca stores may be used on cooperative and collective

basis. The rural farmers, traders and 'arathdars', 'beparis',
millers and stockists may be grouped together to use
Cooperative/ collective storage facilities. Farmers and
stockists of foodgrain should be trained on ideal storage,
processing operations, maintaining grain hygienic
specifications, such as moisture, admixture, dust and broken,
shriveled, infested grains and other standard needed for
longer shelf life.

Loss during transportation may be reduced considerably with
improved handling and transportation facilities. Use of hooks
and defective and tornout bags cause considerable loss during
transportation. Automatic bagging and stitching may be
introduced by large stores and traders.

Marketing loss mainly occurs during handling. This loss may
be reduced by improving rural grain markets with pucca
floor/premise for weighing and packing. Improved type
container/carrier for transportation to and from markets may
reduce loss.

The present study was conducted in one cropping year with
selected variables/functions at macro-level. These issues may
be studied at micro level with stress on seasonal and regional
variations covering large areas of sampling and higher sample-
population fractions. A similar study covering two to three
cropping years may be undertaken to estimate for an average
normal year.

* %k Kk ok ok ok ok ok
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1.1 FOODGRAIN SITUATION IN BANGLADESH

Foodgrains in our country primarily mean rice and wheat. They
occupy more than two- third of the cropped area and provide staple
food for the population. Production of foodgrain 1is still
insufficient to meet the domestic requirement, and thus substantial
quantity of foodgrains is imported every year. In the South East
Asian region, Bangladesh is one of the largest foodgrain importing
country. As such Government's food policy has to lay stress on the
major cereals. The assurance of adequate availability of basic food
stuff, particularly rice and wheat, to meet the increasing demand
of the country's large and growing population (estimated at 112
millions-1990, BBS) is an objective of the highest priority.

To increase country's production of rice and wheat (thereby
to reduce import), substantial technical and financial support are
provided by the government in the form of guidance, production
inputs (seeds of modern varieties, fertilizer and pesticides) and
credit to the farmers on concessional terms. Such support is
further complemented and strengthened by the government's policy
of rice price to guarantee the farmer minimum price for his
product in consideration of the limited purchasing power of the
people. Since an important objective of the government is to
improve the nutritional standard of the population, the Government
policies in respect to foodgrains are thus oriented towards higher
production, consumption and nutrition supply. But, the diversity
of agro- climatic zones and level of adoption of modern varieties
led to non-homogenous foodgrain production and consumption pattern.

1.1.1 Foodgraih Production

The average annual foodgrain production of the last five year
period (1985/86 - 1989/90) was 16.55 million tons compared to 15.38
million tons of the previous five year period (1980/81- 1984/85),
an increase of 7.61 per cent with a growth rate of 1.5 per cent per
annum. Area and production of foodgrain (rice and wheat) in
Bangladesh during 1947-48 to 1989-90 is presented in Appendix 1.1.

Production of foodgrain has been showing an increasing trend
since the 60's but the extent of fluctuation caused by weather has
also been too large. A fall in production as large as one million
tons has been observed in the past. For instance, foodgrain
production during 1971/72 was 10.04 million tons whereas the
production in the preceding year was 11.25 million tons. The
decline is attributable to the disturbing political situation gnd
the vulnerability of agriculture to the vagaries of nature. Decline
in foodgrain production continued upto 1974/75 period. In the
subsequent period, there was an increase in foodgrain productior.
Growth rate during 1974/75 to 1984/85 was more than 4 percent.
This may be attributed to dissemination of technology i.e.
expansion of modern varieties and related production inputs. Growth
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rate between 1984/85 and 1988/89 was very poor i.e.less than one
per cent per annum due to flood and other natural vagaries.
Production varied from 16.10 million metric tons to 16.57 million
metric tons in 1985/89.

Production suffered due to floods in 1987-88 and 1988/89 but
production 1989/90 {(especially Aman crop) improved due to a number
of factors, of which favorable weather stood out quite
predominantly. Besides, there was adequate and timely rainfall and
retention of soil fertility due to loss of crops in preceding two
years and a larger area was broucht under modern varieties and
there was no major pest attack during the cropping seasons.

Foodgrains are the mair consumable items in Bangladesh
accounting for about 60 percent of the household expenditure and
85 percent of the total calorie intake. Thus foodgrain production
is alsc a major determinant of the level of nutrition. Crop
failures resulting in food shortages cause acute deprivation to the
country's poor. To the small and marginal farmers they mean below
normal food stocks on the farm, greater recourse to costly open
market purchases, and reduced employment opportunities, lower wages
and sub-normal calorie intake. At the national level the crisis in
the wake of crop failures divert much of the planning and
administrative efforts away from the long-run development
priorities into short run crisis management.

1.1.2 Foodgrain Import

The chronic shortage of foodgrains developed since 1950's in
Bangladesh had been met by the import (aids and commercial
imports). Food imports during the last few decades varied from less
than one million tons to about 3 million tons (MOF, 1990) in order
to keep the average availability of foodgrains at or near 15.5
ounces/person/day (in recent years the rate is 16 ounces/
person/day). National Nutrition Institute of Bangladesh has
recommended 2700 as the daily calorie intake which comprises
cereals 434 g, roots and tubers 423 g, sugar/gur 29 g, pulse 112
g, vegetables 213 g, fruits 56 g, oil 6 g, and animal food 98 g.
etc.

Foodgap increased from 1.99 million tons in 1984/85 to 3.22
million tons in 1988/89. It is to be mentioned that the foodgrains
available for consumption remained between 14 and 15 million metric
tons during the period. Within this period population was increased
by 11.2 million people. This raised the requirement of foodgrains
from 16.48 million metric tons in 1984/85 to 18.13 million metric
tons in 1988/89.

To make foodgrains available to the people with a stable price
and to maintain a stock for food security, the government had to
import 10.62 million metric tons of foodgrains (aid and commercial
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imports) during 1984-85 to 1988-89 with an average of 2.12 million
tons per year : (FPMU 1990).

1.1.3 Food Budget

In order to make foodgrain available to all people at all
times, Ministry of Food prepares food budget every year. While
preparing food budget of the country; estimated production
(excluding 10% for seed, feed and post-harvest wastage from the
gross production), requirement, procurement and distribution
factors are considered. Foodgrain requirement is calculated by
population times 16 ounces/person/day/irrespective of adult or
minor. The country is yet to achieve self sufficiency foodgrain in
production. According to Ministry of Food, the foodgrain shortage
during 1984-85 to 1987-88 was on an average 2.2 million tons per
year with an exception of 4.13 million tons in 1987-88. Most of the
foodgrains shortage of Bangladesh are met through imports (MOF,
1990).

1.2 BACKGROUND OF THE STUDY

As mentioned earlier Ministry of Food has to prepare food
budget ahead of time to process aided foodgrains for the whole year
(Appendix 1.2). In making food budget while estimating
availability, and assessing annual requirements, 10 per cent of
total production is assumed to be not available for human
consumption. In other words the net production for consumption was
arrived by deducting 10 percent from the gross production as seed,
feed and wastages as thumb rule. Uptil now no study work has been
carried out to determine the exact quantity of foodgrains available
for consumption. Accurate quantity of deduction could make it
easier for policy makers to determine the quantity that would be
available for consumption, import, distribution, and stock for food
security. One percent error in estimation of foodgrain production
would cause a fluctuation of 167 thousand metric tons, a quantity
equivalent to the consumption of one million people for a year.

With the introduction of modern varieties and improvement in
cultural practices, requirement for seeds is likely to be reduced
than what was in earlier days. Seed rates for different varieties
in different season vary considerably. A precise average estimate
of seed rate for rice and wheat crops needs to be known.

Besides, foodgrains produced by farmers are used in small
quantity as cattle and poultry feeds. But data on these are not
available, nor any such study has yet been carried out to
investigate into the extent of use of grains as feed.



Similarly, post-harvest losses or wastages of foodgrains at
different stages from harvest upto consumption are not known. It
is however, assumed that a significant quantity of foodgrains is
lost at operational stages. Following are the areas by which grains
are lost:

1. Loss due to different types/methods of harvesting and
threshing.
2. Loss in the drying yard:

i. At the post-threshing period.

ii. Pre-mill drying loss after parboiling at farmers and
millers level.

3. Milling loss due to different methods of milling/husking/
hauling.
4. Storage loss due to different types of storage methods used

by the farmers and the private traders.

5. Loss due to different modes of transport by the private
traders and the farmers.

6. Other probable losses like insects, rodents and weather etc.

The necessity of estimating the extent of foodgrains not
available for human consumption due to post harvest losses and its
use for seed and feed can not be over emphasized. Because this
would enable planners and policy makers to determine more
accurately the demand-supply condition of foodgrains in Bangladesh.

1.3 OBJECTIVES OF THE STUDY

To carry out a detailed study, FPMU, Ministry of Food designed
the present study with following objectives:

1. To generate data on the quality of foodgrains (Rice and.wpeat)
used as seed and its variation with modern and traditional
varieties and cultural practices.

2. To estimate-quantum of foodgrains used as Cattle and Poultry
feed.
3. To estimate the post-harvest loss of foodgrains at various

stages like handling, drying, milling, storage, transportation
at farmers and private traders level.



4, To generate reliable data base to support preparation of
foodgrains budget.

1.4 TERMS OF REFERENCE OF THE STUDY
To undertake the study UNICONSULT International was selected

by the FPMU, Ministry of Food under the following terms of
reference:

1. To review the existing literature and studies carried out in
relevance to the objectives of the study.

2. To estimate seed requirement for modern and traditional
varieties of each foodgrain crop (Rice and Wheat).

3. To estimate how much foodgrains are used as Cattle and Poultry
feed.

4. To estimate losses at different stages including traders level

from harvest upto consumption.

5. To study the nature and causes of the losses in the post-
harvest operations for each foodgrain crop.

6. To estimate storage loss for each foodgrain crop for each
storage type used by farmers and traders separately.

7. To estimate transport loss by modes of transport used by the
private traders and the farmers separately.

8. To estimate aggregate seed, feed and wastage with share of
each component at national as well as farmers level.

9. Other issues relevant to study.

The study started on 22 June, 1989 with a total duratiqn of
18 months to complete the study under the guidance of a functional
committee constituted by the FPMU.

1.5 ORGANISATION OF THE STUDY

Keeping in- view the objectives and terms of reference
mentioned above the study was undertaken to assess the extent of
foodgrain loss due to use as seed and feed, and post harvest
wastage. The study is presented in the following sequences: the
introduction is followed by the review of literature, methodology
results and finally the conclusion.



Chaptex I I

REVIEW OF LITERATURE



The available literature on the loss of foodgrains due to
different operations has been examined in chronological order in
order to be familiar with the theoretical frameworks and empirical
results of the studies etc. for helpful guidance. To achieve this
paper/documents etc. dealing with individual use of foodgrains as
seed and feed (not available for human consumption) as well as
loss occuring during post-harvest operations, different levels of
marketing, stering and milling processes etc have been depth.

2.1 SEED

Certain portion of the output of foodgrains is used as seed
and therefore, not available for human consumption. The quantity
of seed used in planting is the function of area under cultivation
and seed rate per unit area. To estimate the total quantity of seed
used in Bangladesh for rice (Aus, B. Aman, T. Aman and Boro) and
wheat, it is necessary to know the total area under cultivation of
different foodgrain crops (discussed in Chapter 1) and the seed
rate per hectare for these crops (discussed below). Experimental
evidence showed that the rate of seed used per hectare was
different for local and modern variety depending ion the method of
planting used such as broadcasting, line sowing, transplanting or
dibbling and also on environmental conditions that prevail in
different regions (Islam, 1989).

2.1.1 Seed Rate
l. Rice

Seed rate for different rice crop varies according to type
of variety, size, germination percentage of the seed, method of
planting and survival rate of seedlings under different
environmental condition (Islam, 1989). According to Agricultural
Information Service (AIS, 1989) for normal environmental condition
the seed rate for Modern Variety (MV) of Aus (transplanted) was 25
kg/ha, MV of T. Aman 25 kg/ha, and Boro 25 kg/ha.

BADC (1980) in a study found that the average seed rate per
hectare was 98 kg for paddy, the rate per hectare ranged from 46
kg in case of T.Aman to 100 kg/ha in case of B.Aman. The seed rate
for HYV paddy of B.Aus was 90 kg/ha and Boro was 40 kg/ha. It was
also observed that the seed rate for local varieties of paddy was
almost the same as that of high yielding varieties when same
methods of planting are practiced with similar germination capacity
seed.

In Aus rice, BRRI (1976) in a direct seeding experiment yith
Chandina variety found that the maximum grain yield was obtained
from the seed rate of 90 kg/ha. Hussain and Elias (1981) found
that the average seed rate for Modern Varieties of transplanted Aus
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rice was 48 kg/ha. BRRI (1987) stated the optimum seed rate for
broadcast, line sown and transplanted Aus crop were about 100, 70
and 45 kg seed/ha, respectively,at Joydevpur. Alim (1982) concluded
from the results of several experiments on seed rate for broadcast
Aus that 66 kg/ha seed was optimum under normal environmental
condition.

For broadcast Aman, Alim (1982) observed that there was a
progressive increase in yield with the increase in the seed 1late
starting from 66 kg to 132/ha, but the difference at each stage was
not statistically significant. Recommended seed rate was 82 kg/ha.
BRRI (1985) observed that the average seed rate in Broadcast Aman
was 66 kg/ha, in Jamalpur and 63 kg/ha in Sherpur, the overall
average was 65 kg/ha. For Transplanted Aman, the average seed rate
was 45 kg/ha, varying from 45 Xkg/ha in Jamalpur to 47 kg/ha in
Sherpur. The average seed rate for transplanted Aus was reported
at 46 kg/ha.

BRRI (1984) found that the average seed rate used per hectare
in single and mixed deep water Aman varied from 54 kg/ha in
Mymensingh Sadar North to 75 kg/ha in Kishoreganj with the district
average of 64 kg/ha. For Transplanted Aman, the average seed rate
was 47 kg/ha varying from 39 kg/ha in Mymensingh Sadar North to 53
kg/ha in Kishoreganj. The average seed rate for Aus was 52 kg/ha
and for Aman 47 kg/ha. In many cases it was observed that the
farmers used more seed than the requirement. It might be due to low
germination percentage or to offset loss of cermination resulting
from reduced moisture content of soil, unfavourable tilth and
excess water.

2. Seed Rate of Wheat

Seed rate of wheat varied on the methods of sowing and
cultural practices in Bangl~adesh. AIS (1989) recommended 140 kg/ha
for wheat under irrigated condition and 110 kg/ha for rainfed
condition. However, the seed rate varied according to local
environmental condition in different parts of the country. BARI,
BARC, BADC and other research organisations made experiments on the
seed rate of wheat. The results of some of the important experiment
and study are summarized below.

BARC (1975) stated that the recommended rate of Wheat seed was
70 to 100 kg/ha, with the germination percentage of 81 and the
plant population of 103 and 156 numbers/square meter for maximizing
yield. BARI (1980) stated that the recommended rate of wheat seed
was 110 and 120 kg/ha in irrigated condition for line sowing and
broadcasting respectively. To compensate the loss of yield due to
late seeding, additional 10-20 kg seeds were recommended. Again,
for dry 1land cultivation, 70-90 kg/ha seeds were recommended
- depending upon the varieties and time of seeding. In case of
Sonalika, additional 10-20 kg seeds were needed for both irrigated
and dry land conditions (BARI, 1982). For wheat, BARI (1982)
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recommended a seed rate of 120 kg/ha for irrigated condition and
100 kg/ha for non-irrigated condition. Hossain and Elias (1982) in
a study found that the rate of Wheat seed used by the farmers of
Akcha, Munshirhat and Durgapur was 139, 141 and 140 Kkg/ha
respectively. Elias and Hussain (1983) reported that the seed rate
of Wheat varied not only among the farms but also in different
locations as well as in different years. In 1980-81, the average
seed rate was 143 kg/ha while in 1982-83 it was reduced to 125
kg/ha. The average seed rate in these years was observed lowest in
Shailkupa (120 kg/ha) and highest in Daudkandi (146 kg/ha).

BARC (1983) :eported that seed rate of wheat varied with
types, time and method of planting, moisture availability etc.
Under irrigated condition a seed rate of 115 kg/ha was found
optimum. Since Sonalika had bigger grains and required lesser
tillers, a higher seed rate (5 kg/ha more) was reccmmended. In late
planting (December 15), 10-20 kg/ha more seed was required. Higher
plant density might have minimized the yield loss resulting from
less tillering.

High yielding varieties of wheat are mostly grown in
Bangladesh. CIMMYT (1982) estimated that of the 600,000 ha planted
to Wheat in 1980-81 in Bangladesh, about 96 percent was MV. The
variety Sonalika, from India was dominant, covering roughly 68
percent of the MV area. Next in importance was the Mexican variety
Inia 66, seeded to 10 percent of the HYV area, followed by the
varieties Pavan 76, Jupateco 73 and Tanori 71.

3. Conclusion

In conclusion it may be mentioned from Hashem (1986) that four
kinds of Paddy are grown in Bangladesh. These are ~ Aus, Broadcast
Aman, Transplanted Aman, and Boro. Seed rate of broadcast and
transplanted Aus was 90 kg and 30 kg/ha, respectively. The seed
rate of broadcast Aman paddy was 90 kg/ha. The seed rate of
Transplented Aman paddy was 30 kg/ha. The seed rate of Boro paddy
was 30 kg,.ia. The seed rate of Wheat for irrigated and nonirrigated
lands was 110 kg/ha and 130 kg/ha, respectively.

2.1.2 Seed Requirement

The quantity of seed required to plant an area of land varies
with the type of crop and method of planting. The local variety
which is usually. broadcast requires larger quantity of seed per
hectare than the modern varieties which are usually transplanted
with seedling raised in the seed beds, earlier. The cultural
bractices before sowing and planting in different regions of the
country also influence the seed rates.

Hashem (1986) estimated that the yearly national requ;rement
of Modern Varieties (MV) of paddy seed is about 54,000 metric tons
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and the Local Varieties (LV) is about 4,82,000 metric tons. The
requirement of buffer stock seeds was 10,950 metric tons in recent
years.

Total seed requirement for rice and wheat is about 567,720
tons which is 3.4 per cent of the total foodgrains produced in
Bangladesh. The yearly national requirement of Wheat seed is abcut
54,590 metric tons and Paddy is 513,000 metric tons (BBS, Ministry
of Food) as shown in Table 2.1.

Table 2.1: Foodgriins (Rice and Wheat) Used as Seed in Bangladesh,

(000 tons)

Ceress T W toear retal

o -A-u-s ----------------- 1 -2- -8-6 ---------- 1 -9-7- "2-7 ------------- 2 —1-0- .1-3- o
Aman 117.60 148.88 266.48
Boro 27.00 9.52 36.52

Cswbetetal  isrias T w561 s13.1

Cwhear T se.00 o0 sa.50

) -G—r-a-n—d- _t-o-t-a—'l ----------- 2 _1_1-.—5_5 ---------- 3 -5-6-..-1-7 ------------- 5 .6—7-.-7-2- o

food grain

Most of the farmers who grow Wheat and Rice, preserve seeds
from year to year from their own produce. Seed sale between farmer
to farmer has also been an important form of seed distribution in
Bangladesh. It is estimated that more than 80 percent of the total
national wheat seed requirement is being met through farmer seed
stock and sales among themselves (BADC, 1980).

BADC (1985) stated that the demand for seed particularly MvVs
of paddy was erratic since farmers themselves attempt to keep their
seeds. Damage of Crop seeds by natural hazard causes fluctuation
in seed demand. Of total requirement, BADC supplied 22 and 5
percent of Wheat and paddy (MV) seed, respectively.

No study has yet been carried out to determine the exact
quantity of seed used fcr different crops of the country.

Kk hkkhkkkkk
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2.2 FEED

The use of foodgrain as feed is limited in Bangladesh. The
main feed supply for cattle, goats and sheep comes from the by-
product of food (bran, husk of rice and wheat) and the by-product
of crops (straw, weeds from the crop field). Cattle is also fed
legumes and grasses grown on irrigation bunds, fallow lands, road
sides and river levies etc. (Hossain 1989, sSaadullah 1984).
Occasionally, for milch cows farmers use low grade rice and broken
rice. But there is no estimate or published report on the quantity
of foodgrains used as feed by the farmers. For poultry birds,
chicken and duck, farmers use broken rice, wheat and other
foodgrains. No statistics are available on the feed and feeding
rate of these animals.

In the Government farms and organized private farms, poultry
are fed concentrate feeds containing grain. However, the quantum
of food grains used as ingredients in the poultry feed is not
precisely known. Booklets and leaflets published by the Livestock
Department ard the Department of Agricultural Extension indicate
that foodarains constitute between 45 percent to 50 percent of the
processed feed (Anonymous 1989, Salam and Aftabuddin, 1987).

2.2.1. Livestock Population

According to Agriculture Census 1983-84 in Bangladesh, there
are 3,62,87,000 livestock heads including 2,14,95,000 cattle,
5,67,000 buffaloes, 1,35,58,000 goats and 6,67,000 sheep. Also
there are 7,37,13,000 poultry birds including 6,10,93,000 chicken
and 1,26,20,000 ducks (BBS 1986). Besides these, there are some
other birds such as pigeon etc. in the country for which no
statistics are available.

Bangladesh has a high density of domestic animals ( 2.23 unit
cattle and 4.79 unit chicken/ha of land). Dhaka district has the
highest density (3.30 unit/ha of cultivable land) of cattle and
Noakhali has the lowest density (1.33 unit/ha of cultivable land)
of cattle. For chicken Jamalpur has the highest density (9.6
heads/ha of 1land) whereas Khulna has the 1lowest density (1.2
heads/ha of land area) (BBS 1989).

2.2.2 Source of Feed

Rice straw is the principal component of the diet of cattle
and buffaloes. Total production of rice straw in respect of all
varieties was 16.9 million tons in 1983-84. Nearly 80% of the total
dry feed available for livestock each year in cultivated land comes
from rice straw. This feed source has declined both in gquantity and
quality due to in:roduction of MV paddy. The increased use of straw
as fuel and compost making has further reduced the quantity of this
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feed source. It is estimated that about 2.0 kg of straw is
available per head per day for the cattle population and
supplements amount to about one kg. of green fodder, plus about
20g/day of cereal and oilseed by- products. Tareque (1985)
estimated that 48 percent of foodstuff supply wasnot utilised as
animal feeds, while Madamba (1985) estimated a loss of 40 percent.
The quantity of roughage to be fed depends on the size or weight
of the aninal, and the requirement of concentrate is dependent on
performances in terms of milk production, work and growth of the
animal. The roughage consists of straw, hay, grass or legumes, and
the ingredients of concentrate mixture are usually rice bran or
wheat bran, pulses (crushed), oil cakes, urea-molasses and salts.
Concentrates contribute only 5.8% of the total dry matter (Hossain
1989).

Poultry feed sources are quite different. Feed ingredients may
be broadly classified as energy supplements (cereals, wheat bran,
rice bran), protein supplements (oil cakes, maize, wheat, fish
meal, skim milk powder, meat meal), minerals, vitamins, non-
protein feed additives (antibiotics, antioxidants). Very little
grains are available for feeding of animals in the country.
Conventionally, poultry are fed on grains in the Government and
commercial farms. The bulk of poultry population are reared by
backyard poultry farms on scavenging grains from the field and
yards as and when available. Out of the 73 million heads of poultry
in the country, only about 0.2 million are reared by specialized
farms consuming 45-50 percent grains in the ration. The remaining
72.8 million heads are reared by backyard poultry farms (Dicky &
Huque 1986). It is estimated that 190 thousand tons of grains are
available to the livestock feeding contributing to 15.7 percent of
the total amount of concentrates (Tareque and Saadullah 1988).

2.2.3 Livestock and Poultry Farms

Under the Directorate of Livestock Services there are at
present five Dairy Farms, one Buffalo Farm, one Sheep Farm, one
Goat Farm and one Pig Farm (Appendix 3.8). It is learnt that there
is no provision of any grain (paddy, rice or wheat) in the ration
of the animals (Dy. D.L.S, personal communication).

Under the same Directorate there are 33 Chicken Farms ani two
duck farms (Appendix 3.8) consuming nearly 35 metric tons of vheat
per day. Chickens consume 120-125 g and ducks consume 140- 150 g
of concentrate feed per head per day. Wheat contributes nearly 50
per cent of the total feed (Dy. D.L.S, personal communication).
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2.2.4 Feed Mills

During the last few years as many as eight Livestock Feed
Mills (Appendix 3.9) have been established. The total capacity of
these Feed Mills are approximately 250 M.T/day for catering the
partial needs of 1livestock and poultry of the country both in
Public and Private sectors (Sheikh, et.al. 1989).

Their cattle feed ingredients are mostly rice bran, rice
polish, wheat bran, oilcake, pulses, molasses, salt and bone meal.

The poultry feed ingredients are wheat bran, fish meal, oil
cake, pulses, wheat, oyster shell and vitamins. Wheat contributes
about 45-50 percent of the prepared poultry feed.

The rice meal comprises rice, rice bran, rice husks and broken
Iice. The average breakdown of rice milling in the country is rice
67 percent, husk 26 percent, bran 6 percent and broken rice 1
percent. Mainly rice bran, rice husks and broken rice are used as
livestock feed.

Five percent of the total available Wheat of 3.1 million tons
(1.2 million tons domestically grown + 1.9 million tons imported)
is milled for flour. The production of bran at an extraction rate
of 20 percent is 27,000 tons, contributing 2.2 percent to total
concentrate production. Keeping 10 percent of the total production
of pulse for seed and other purposes, about 54,000 tons of bran are
produced for use by livestock (Tareque and Saadullah, 1988).

2.2.5 Raie of Grain use in the Feed

There is no fixed rate of food grain use in the animal feed
in rural Bangladesh. However several authors proposed different
rates of rice and wheat bran/broken grain for use in the animal
feed (Table 2.2). Fisheries and Livestock Department of the
Agricultural Information Services (Anonymous, 1989) indicated 1500
gm of wheat/rice bran per head/day for bullocks, 2000 gm for milch
cows, and 1000 gm for buffaloes. Conventionally food grains are not
used in the feed of cattle, buffalo, sheep or goat. For chicken and
duck different rates are proposed by Anonymous, 1989 and Salam and
Aftabuddin, 1987 for different age groups. However, on the average,
the rate of food grains in the feed is about 60 gm per head per
day for chickens and 75 gm per heuad per day for ducks.
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Table 2.2: Rate of Bran and Broken Rice/wheat Used
in Livestock and Poultry Feed cited by different Authors.

Livestock & Poultry Rate gm/day/head Source

Bullocks 1500 DAE, 1989a

Milch Cow 2000 Ahmed 1984.

Dry cow 1000 DAE 1989a
Buffalo 1000 - -

Chicken 120 DAE 1989b, 1989c
Duck 150 DAE 1989d

Goat 250 - -

Sheep 250 - -

2.2.6 Quantity of Foodgrains Used as Feed

There is no statistics available in the country on the total
quantity of foodgrain used as Cattle and Poultry feed. The total
quantity of foodgrain used as feed in the country may be estimated
from the number of livestock and poultry and the rate of foodgrain
use as feed. Sheikh et.al 1989 cited that annual requirement of
feed for 1livestock including green grass and roughages are
9,00,00,000 MT/year. Rice bran/Wheat bran requirement is
1,08,00,000 MT/year (@ 1.5 kg/head/day) and requirement of othear
grains such as Kheshari/Masur (pulses) are 36,00,000 MT/year (@ 0.5
kg/head/day) in Bangladesh. The present study was designed to
estimate the total quantity of foodgrain use as feed in the
country.

*k ok ok kkkkk
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2.3 WASTAGE: POST-HARVEST OPERATIONS
2.3.1 Post-Harvest Operation

The post harvest operations for rice and wheat include field
stacking, carrying of harvested crop to threshing yard, threshing,
cleaning, drying, parboiling and milling of grains. Other
processes such as marketing, transportation and storage of
foodgrains will be discussed in respective sections.

Rice is harvested by sickle. The harvested paddy is left in
the field before carrying to the threshing yard generally at home.
Sometimes threshing yard is prepared in the field. This is done in
Aman season. If rice is harvested in flooded field, the bundles are
kept on levee. Considerable yield is lost during the process. In
Aman season, sometimes grains are left in the field after harvest
for few days for drying. This is not a very good practice as grain
shattering increases during transportation to threshing yard. This
practice is not seen much now as farmers are afraid of grain theft
from the field.

The harvested crop is transported from the field to the
threshing yard by head-load, shoulder load or sling, carts and
others like rickshaw van. During the carrying process considerable
grains are also lost.

Occasionally, farmers need to stack their harvested crop near
their threshing yard for few days when they are very busy with
harvest, and/or bullock and pedal thresher is not available
immediately. Sometimes, in Aman season they do it willingly to
soften the stalks of grains so that they can be threshed easily.
If harvesting is done by contract labour on grain share basis, the
threshing is done on the same day whenever possible. Continuous
rain sometimes compel farmers to stack their wet grain at threshing
yard. Quality deterioration and loss of grain due to eating by
livestock and poultry birds may occur during the process.

Hand beating against drum or wooden pieces, bullock- treading,
the use of pedal thresher and the combination of hand beating
followed by bullock-treading are the common methods for paddy
threshing. Both quantitative and qualitative loss may be due to
threshing. During threshing husk of the grains may also get damaged
which will be susceptible to easy insect infestation. Threshing by
pedal thresher makes the grain most susceptible to husk damage and
hand beating against drums or smooth wooden pieces the least
susceptible. Wet grains are more susceptible to husk injury which
is most common in Boro and Aus crop.

Winnowing and cleaning to separate plant materials and grains
are done commonly by the use of 'Kula', wind breeze or fanning.
This operation helps to improve quality of grains. If grains are
not cleaned properly, the presence of chaff, other plant materials

16



and foreign matters lower the quality of grains. In the wet season
however, it is difficult to clean the grains properly. Boro and Aus
crops mostly face this problem. A considerable grain is lost during
the process.

Rice is dried under the sun before storage. The home yard is
used as drying floor. In the dry months farmers do not face any
problem in drying paddy but in the wet months they face difficulty
because of rain and wet floor. Sometimes in the summer farmers
overdry their crop causing damage to the grain. A considerable
quantity of grains is lost during the process.

Parboiling is a traditional process in the country except
Chittagong and Sylhet. It is mostly done by the farmer at farm
level. Rice is soaked generally for 24 hours and then steamed till
the opening of husk. Parboiled paddy is then dried in the sun.
Underparboiled rice gives more breakage during milling. More
breakage also occurs if rice is overdried after parboiling.

Rice is milled at farm level generally by husking machine with
steel huller and sometimes with Dheki. The Dheki which was a very
common traditional device for milling rice a few decades ago, is
now rarely used for milling purpose. Dheki gives undermilled rice
which is more nutritious but has poor storing quality.

2.3.2 Study on Post-Harvest Wastage

Wastage refers to the quantity of foodgrains which is not
available either for food or feed. It is usually lost during post
harvest processing involving foodgrains which drop during
transportation from field to threshing yard; which scatter during
threshing operations and winnowing but not collected and which are
eaten by scavenger, poultry and ducks as well as birds while drying
the grains. Small quantities are lost during transportation from
farm to market, from one market to another and in course of storing
at farm and traders level. These wastages or losses can not be
totally eliminated but can be reduced if right kinds of
economically feasible measures are adopted. However, such losses
Create problems for countries like Bangladesh having shortage of
foodgrains every year.

Studies have been conducted in Bangladesh and elsewhere to
identify the agents of loss and its extent. Some of the literatures
deal with wastages occurring between harvest and winnowing, some
deal with other aspects of post harvest operations.

Estimates of wastage or loss of foodgrains during post harvest
operations would differ depending upon the varieties of crops,
climate and weather conditions during harvesting. In case of local
varieties post harvest loss is higher than the high yielding
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varieties. When treading by bullock method is used in threshing on
wet-floor, the loss is higher than that of dry floor.

Besides physical and biological factors, food losses are
related to social phenomena. Cultural attitudes and practices
associated with post harvest operations also determine the extent
of food grain loss.

Rice harvesting in Nepal is similar to that in Bangladesh.
Harvesting is done manually with a sickle, harvested grain- bundles
are carried to threshing yard on shoulder-slings and then threshed
with oxen or beaten against drums or wooden logs to separate the
grains from the stalk. But Mallick (1981), in his book on Rice in
Nepal referred to a study in that country which found about 22%
loss occurred during threshing and harvesting, field drying,
carrying to threshing floor and threshing with oxen. This estimate
appears to be rather higher than the estimates made in Bangladesh
(ARDICOL 1988, Quasem, 1985, FAO, 1985).

Greely (1980), conducted a study in 4 villages from Chandina
upazila of Comilla distcict and in 4 villages from Madhupur of
Tangail district on tarm level post harvest loss of rice. He
reported of total physical losses in operations from harvesting to
drying not exceeding 7 percent.

Karim and Hurley 1982, conducted a studv in 1981 on Ags paddy
in Mymensingh found a loss of 3 percen!: during cutting and
threshing operations.

Haque, et.al 1984, while talking of post harvest technqlogy
stated that  improper harvesting and threshing usually resu%t in
losses of upto 5% of the crop. This seems to be a closer estimate
found by a number of authors (ARDICOL 1988, BRRI 1985. FAO'1986)
carrying out a detailed study on post harvest losses covering 35
villages in Dhaka, Sylhet, Comilla, Bogra and Rajshahi districts.
Crops studied were Aman of 1983, Boro and Aus of 1984. Loss
assessment in harvesting was done on a measured area of 50 sq.
meter (10m x 5m). The crop was harvested using sickles, bun@led,
transported and threshed to get the grain weight as obtained yield.
The grains that fell on the ground were manually collected
indicating that the study was meticulously performed. Estimates of
post harvest losses covering relevant operations were 5.31 percent
for 1983 Aman, 3.72 percent for 1984 Boro and 4.28 percent for 1984
Aus. Loss occurring in various stages is showr in the Table 2.3.

The loss on account of drying was also reported to be 2.11
percent in case of Aman and 1.63 percent in case of Boro. The
drying loss of Aus 1984 was 2.84 percent while it was 1.86 percept
for Aus 1983. The Aus season of 1984 had less sunny days than in
1983 Aus. The above losses are in addition to quantities indicated
in the above table (after Haque, et. al 1984a, 1984b).
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Table 2.3 : Percentage of Post harvest losses of Aus, Aman
and Boro crops during 1983-84 in Bangladesh,

Post-harvest operations Aman Boro Aus Average
(1983) (1984) (1984)

Pre harvest » 0.49 0.32 0.26 0.41

At harvestss 2.01 0.82 1.75 1.53

Field stacking/

bundling/drying 0.80 0.72 0.58 0.70
Field transport 0.57 0.52 0.52 0.54
Threshing 0.98 0.77 0.81 0.86
Cleaning/Winnowing 0.46 0.57 0.36 0.46
-;;;;;;;;; -------------------- 5-;1 ------ 5—}; ------ 4-;; ------- 4-3;;-
Orying 2.11 1.63 2.84 2.19
Parboiling 2.04 1.93 2.75 2.36
Hilling 3.28 4.54 3.55 3.79
Storage 0.30 1.20 0.30 0.60
otal laos 1302 1372 13.26

¢ excluded from total. s* Loss due to shatering at harvesting time.
Source: FAOQ, 1986

FAO conducted a post-harvest rice loss assessment survey in
the country during 1982 and 1984 cropping seasons (FAO, 1986). The
study showed that from harvesting througk drying and cleaning of
unparboiled paddy there was 5.4-7.4% grain loss, the highest loss
was in Aman 7.4 percent followed by Boro 5.3 percent. The lowest
loss occurred in Aus (5.1 percent) season. The grain shattering was
the major cause of high loss in BAman season. Deep water rice
suffered very high loss because of their uneven lodging of the
plant in the field. Delay in harvesting in Aman season was also
responsible for preharvest as well as post- harvest shattering.
Modern varieties suffered less shattering loss than local
varieties.

The threshing methods observed in the FAO project were bullock
treading, hand beating and pedal thresher. The hand beating caused
highest loss. The pedal thresher had similar loss as hand beating.
The bullock treéading had the lowest loss. The study also showed
that large farmers suffered slightly higher losses than the small
farmers.

The FAO study also reported that about 80 percent farmers were
aware of the loss in the different post harvest operations. More
than 60 percent farmers opined that the losses were normal and
occurred naturally.
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2.4 MILLING LOSSES

Milling of rice in Bangladesh is a process which involves
parboiling, drying and then milling. Wheat milling involves
cleaning, conditioning and flour milling. In greater districts of
Sylhet, Chittagong and Chittagong Hill Tracts the local people
consume unparboiled or 'Atap' rice. In Bangladesh rice is milled
either manually or mechanically. Before the sixties most of the
rice of Bangladesh was used to be manually milled with the help of
'Dheki' a hand/foot operated mortar and pestle. BCSIR, World Bank's
report (1981) revealed that there had been a steady growth of
mechanical milling of rice increasing from 17% in 1967 to 30% in
1981. The growth is much higher in 1990. About 50% rice husking is
made using Dheki, 30% by rural husking mills and 10% by commercial
mills (BCSIR, 1982) in the country.

The method of milling varies with the nature of milling and
types of mills. Rice mills may be divided into following 5 classes:

- Rice husking by 'Dheki' at home-stead level.
- Rural husking mills without drying yard.

- Husking mills with drying yard.

- Major rice mills (MRM).

- Automatic/modern rice mills (ARM).

Information on the total number and capacity of currently
operating/existing rice mills and dhekies in the country is not
precisely known. Rice mills are required to take license from the
Food Department. The task force report by the BCSIR/BSB in 1981
showed the number of husking mills was 10,495, major mills was 300
and modern mills was 20. The growth of husking mills during
1977-81 was estimated by the Task Force at 700 per annum. BBS
(1989) reported that there were 251 major rice mills with a daily
milling capacity of 4066 tons of rice in 1985.

2.4.1 Parboiling and Drying of Paddy

In rural areas farmer level parboiling process consists of
placing the paddy in earthen wares and soaking in water for 24 to
48 hours (ARDICOL 1988). The soaked paddy is then poured into metal
Or earthen pans and steamed for about 30 minutes to one hour.
Usvally rice straw or paddy husk is used as fuel. The paddy is then
sun dried in kutcha courtyard. Wherever available, farmers also use
metalled road surface for drying paddy. Such drying usually takes
1 to 3 days depending on availability of sunshine, temperature, day
length and type of surface of the drying yard. In winter it takes
about 2 days for drying Aman crop; drying of Aus crop is usually
completed in one day with full sunshine of summer, and in wet
summer it takes longer period. Same is true for drying Boro paddy.
During sun drying poultry and bird scaring is necessary and the
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paddy is raked with a 'harpata' or turned around with feet.
Generally the services of the female members of the family are used
for parboiling and drying and the drying capacity per family is
about 4-5 maunds a day. High yielding varieties require longer time
than the local varieties in parboiling.

2.4.2 Milling of Rice

1. Dheki: Dheki is a foot operated mortar and pestle, processing
about one maund of paddy per day usually requiring attention of 2
to 3 women. The out-put is roughly 2 to 4 kg per woman- hour.
Milling by dheki is time consuming and highly labour intensive.
Rice, broken rice, husks and bran are separated by winnowing using
basket or 'kula'. Rice out turs is highest in this process, about
69-72% with higher proportion of broken grains. Storing quality of
" dheki rice is low but this Creates no problem as the rice is
consumed immediately. Nutritionally dheki rice is superior to
milled rice and rural people have preference for dheki rice. Husks
and brans are by-products and these are used as fuel and animal
feed respectively.

2. Rural Husking Mills without Drying Yard: In the husking mills
which do not provide parboiling and drying facilities the customers
themselves parboil ang dry paddy in the homestead and bring the
-dried paddy for milling only. These are mostly single engine
Engelbery-type hullers. Capacity of such huller generally varies
from 0.4 to 1.3 tons of paddy per hour. Milled rice which is a
mixture of whole grain and broken rice of medium to low quality and
ground-up rice husk nixed with bran and small broken are the
products of these mills. These products are separated by the
Customers either with the help of family labour or by hired labour.
Total rice out turn of these mills varies from 66 to 69%.

3. Husking mills with Drying Yard: Such mills have parboiling and
drying facilities. These mills may take up parboiling and drying
of their own paddy or the customers' paddy on contract basis.

botcom are boiled in water and those in the upper layers are
steamed during parboiling causing non-uniform parboiling affecting
quality of rice. Parboiled paddy is dried on the concrete drying
vyards. The paddy is turned by attendants for uniform drying. Where
major roads and national highways are used as the drying floor,
vehicular traffic running over the paddy crack the kernels
resulting in higher percentage of broken rice. In such cases paddy
is also mixed up with dust, dirt, oils, lubricants and other
foreign matters affecting the quality of the grains.

4. Major Rice Mills: Like the husking mills they also do not pre-
clean paddy before parboiling. They generally steam paddy for 5 to
10 minutes before soaking. This steaming time is not long enough
to kill the paddy germs. Steamed paddy is soaked in concrete tanks.
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Scaking time varies from 24 to 36 hours. They generally change the
water after each batch to aveoid bad odour. Soaked paddy is
parbcociled for 10 to 20 minutes in steel/iron pans. The parboiled
paddy is sun dried in large concrete/cement drying yards. There are
some losses in course of sun drying due to feasting by birds with
an estimated average of 0.74% ranging from 0.01% to 2.25%. These
are non-modernized mills using 4 to 5 steel hullers with capacity
varying from 1 to 2 tons per hour. The mills usually have improved
multi-stage equipment to remove the husks and more carefully polish
the grains to produce a higher quality milled rice than is possible
by the husking mills. Total grain outturn is lower than husking
mills but the proportion of broken rice is lower. Keeping quality
of the rice turned out by these mills is much better that of usking
mills.

5, Automatic/Semi-automatic Rice Mills: The automatic rice mills
have full range of equipment for pre-cleaning, soaking, parboiling
and drying whereas the semi-automatic rice mills generally do not
have the mechanical dryers because of high operating cost. Some of
the automatic rice mills which have the dryers use the same during
rainy season only and go for sun drying during the rest of the
yYear. Some of the automatic rice mills have also some adjustment
for manual parboiling facility using husk-fired boiler for steaming
of paddy before and after soaking. The mills generally have paddy
separator and rice grading and produce better milled rice with
higher outturn, less broken and less moisture with better keeping
quality. Capacity of these mills veries from 1.5 to 6 tones of
paddy per hour. These mills operate on their own account and also
under contract with the food department for milling locally
procured paddy. They also mill paddy of traders.

6. ARMs and SARMs: Upto seventies only one Automatic Rice Mill
(ARM) was in operation. Government encouraged estaplishment of ARM
on the ground of higher recovery and improved quality of ricg with
better keeping quality because of lower broken and moisture
content, and better quality of by-products than husking mills.
Bangladesh Shilpa Bank (BSB), Bangladesh Shilpa Rin Sangstha (BSRS)
and Bangladesh Krishi Bank (BKB) provided necessary fund for
setting up of ARMs and SARMs. By March, 1988 (ARDICOL 1988) these
financial institutions have funded 66 ARMs and SARMs in the
country.

2.4.3 Milling of Wheat

Modern wheat processing and milling include wheat clegning,
conditioning and flour milling. According to information available
no comprehensive study has yet been made in Bangladesh regqrdlng
loss of wheat due to milling. From the information available in the
Food Department, it reveals that there exist three types of wheat
milling facilities in Bangladesh where losses of wheat may occur.
The process of wheat milling are briefly described below:
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1. Small Scale Wheat Crushers: These are diesel/electricity
operated low capital intensive small crushers owned by individual
entrepreneurs. The farmers/owners bring their wheat to the mill for
crushing in exchange of some charges. After crushing the owners
take back the crushed wheat and separate the flour from bran. The
separated flour is locally called 'Atta' and used as human food.
The bran is used as cattle or poultry feed. This type of wheat
crushers are available in each nook and corner of the country and
their actual numbers have not yet been surveyed. These crushers do
not get any allotment of wheat from the Food Department.

2. Roller Mills: This type of mills are of medium size. These are
electrically operated. As per information with the Food Department,
in June 1990, there were 789 roller mills in Bangladesh with a
total monthly crushing capacity of 13,661 metric tons of wheat in
one shift basis: Food Department allocated 1,566.50 metric tons of
wheat for the month of June, 1990 to get 1,019 metric tons of
flour.

3. Major/Compact Flour Mills: As per Food Department the total
number of Major/Compact Flour Mills in June, 1990 was 171 with a
monthly crushing capacity of 43,977.88 metric tons in one shift
basis. In June, 1990 Food Department made allocation of 23,432
metric tons of wheat to these mills to get 14,350 metric tons of
flour at the rate of 65% yield.

2.4.4 Process of Wheat Milling

1. Wheat Cleaning : Wheat arriving at the flour mill is either
grown locally or brought from another country through import. The
locally grown wheat comes straight from the threshing floor, or
from storage in rick or silo, and it may have already been dried
on the farm. The imported wheat is generally passed from the field
to a silo where it may receive preliminary cleaning, and from there
is brought by ocean vessel to a port and thence to different
distributing points including will by barge, rail or road
transport. The wheat, as the miller receives, may contain
impurities that enter from the field, during storage and transport,
or accidentally. The impurities frequently encountered include mud
and dust, weed seeds, other cereal grains, straw and sticks, husk,
stones, fungal impurities, insects, mites, rodent excreta and
hairs, string and binder twine, fragments of metal, etc (Kent 1966,
Lockwood 1960, Jones 1964, Scott 1951, Smith 1944 and UNIDO 1979).

2. Wheat Conditioning: The objectives of wheat conditioning are
primarily to improve the physical state of the grain for milling,
and sometime to improve the baking quality of the milled flour. The
process of conditioning involve the addition of moisture to wheat
which is too dry or the removal of moisture from those grains which
are too wet. The particular objectives of conditioning as regards
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milling are to toughen the bran and make it less brittle, to
improve the separability of endosperm from bran, to increase the
friability of the endosperm, and to improve the sifting of the
flour.

3. Flour - Milling: The objectives of the milling of wheat flour
are:

- To make a separation of the endosperm from the bran and germ
so that the flour shall be free from brown speck and good
colour, and the palatability and digestibility of the product
shall be improved and its storage life lengthened.

- To reduce the maximum amount of endosperm to flour fineness,
thereby obtaining the maximum extraction of wheat flour from
the wheat, and at the same time to ensure that the amount of
damage to the starch granules does not exceed the optimum. The
reduced endosperm is the flour, the germ, bran and residual
endosperm is a by-product used primarily for animal feeding.

4. Whole Meal and Brown Flour: Whole meal and brown flours have
extraction rates more than 85% (95-100% extraction). They are
frequently made by adding all for whole meal or some for brown
flour of the offals to the straight run flour, milled as white
flour. The course bran would generally be ground before blending
with the flour and fine offals. :

5. Hygiene of Flour Mills: Insects do not flourish if frequen@ly
disturbed and exposed to light. Hence regular sweeping and cleaning
help to control them.

2.4.5 Foodgrain Loss Due to Milling

Loss of foodgrains (rice and wheat) also occur during milling
process, but no quantitative information is available. Study (IDST
1984) undertaken by the different organizations have a compecnent
of milling but the information provided is not enough to make
conclusion.

ARDICOL (1988) observed that in the milling process maximum
outturn of rice was 68.4 percent by Dheki, followed by husk;ng
mills 67.1 percent, modern mills 66.8% and minimum outturn by major
mills 66.2%. They observed system loss of 1.3% due to milling in
the modern mills only (they do not show any loss due to otber
milling process). They also observed a loss due to dust and dirt
of 1.5% in Dheki, 2.1% in husking mill, 3.6% in major mills agd
2.45% in modern mills. The quantity of husk realized was 17.2% in
Dheki, 30.8% in husking mills, 21.9% in major mills and 25.3% in
modern mills. The realization of bran was 12.9% in Dheki, 8.3% in
major mills and 4.43% in modern mills (Table 2.4).
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Table - 2.4 : Physical Properties of Rice Processed {n Different Types of Commercial Rice

Mi11s and Dhekies (ARDICOL1988)

S1 No, Types of Degree of Moisture Breakage Foreign Immature Damaged

Mil Hilling content (%) matter(X) (%) (X)

1. HRM WM 13.20 15.20 0.20 0.80 1.60

2. HRM WH 12.00 24,00 0.20 1.60 0.90

3. MRM MM 11.60 16.50 0.50 2.70 1.80

4, HRM WH 11.20 19.60 0.20 1.10 0.60

5. HRM MM 13.20 23.20 0.30 1.00 0.80

6. Dheki (A) UM 14.10 13.70 0.20 1.70 1.70

7. HRM WH 12.20 18.40 2.20 0.80 0.80

8. Ohek UM 14,70 6.45 0.20 1.00 2.00

9. MRM MM 12.40 14.30 0.40 2.30 1.40
10. ARM UM 12.60 13.60 0.10 1.10 0.90
11. SARM(A) HUM 14,60 45,00 0.40 1.40 0.90
12, SARM(A) UM 14.00 40,40 0.50 0.90 0.90
13. SARM UM 14,10 14.20 0.50 1.10 1.10
14, SARM MM 13.60 18.10 0.50 0.50 0.50
15, SARM UM 14,20 23.50 0.40 0.40 0.40
16. MRM(A) UM 13.10 31.50 0.50 2.70 3.20
17. MRM MM 12.90 27.70 0.40 1.20 0.80
18. MRH MM 11.80 19.60 0.20 0.80 0.40
19, MRM(A) HUM 13.00 11.60 1.60 2.80 0.80
20. MRM(A) UM 12.40 34.90 0.20 0.80 4.60
21, MRM(A) UM 13.50 24.40 1.10 2.80 6.00
22. MRM(A) WM 13.20 26.10 0.10 0.90 0.50
23. MRH UM 13.50 9.20 0.20 4.40 3.30

HRM = Husking Rice Mills, ARM = Automatic Rice Mills,
SARM Semi-automatic Rice Mills, MRM = Major Rice Mills,

A = Atap Rice, HUM = Heavily under milled, UM = Under Milled,

MM =

Medium milled, WM = Well milled.

NB:Samples collected by ARDICOL from the Mills/Market in
different parts of the country.
Source : ARDICOL, 1588

Apart from milling methods milling out-turn varied due to the

following factors:

Variety :High Yielding Varieties(HYVs) had a higher rice
outturn than local varieties.

Quality of Paddy : Paddy containing excessive foreign matters,
chaff and admixtured with different varieties yielded lower
rice outturn. There had been a general complain that Food
Department paddy had higher foreign matter content and was
highly admixtured resulting in lower rice outturn.

Moisture Content : Excess moisture content in paddy also
affects the rice outturn.

Management and Condition of the Mill : Poor level of
management and old/unsatisfactory condition of the mill also
results in lower rice outturn.
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2.4.6 Milling Charge

ARDICOL's report revealed that the charge realized by the
electricity/diesel operated rural husking mills for milling only
varied from Tk. 0.11 to Tk. 0.19 per kg of paddy. The charge
realized for parboiling, drying, miiling, cleaning and handling by
the husking mills or major mills found to be between Tk.0.38 and
Tk.0.46 per kg including the imputed value of husk and bran which
are retained by the mills; cash charge varied from Tk.0.18 to
Tk.0.27 per kg of paddy. Total charge realized by the ARMs/SARMs
for the above operation ranged between Tk.0.48 and Tk.0.67; cash
charge varied from Tk.0.27 to Tk.0.40. Total charge realized for
milling by dheki including parboiling, drying, cleaning and
transportation varied from Tk.0.54 to Tk.J.80 per kg of paddy; cash
charge varied from Tk.0.40 to Tk.0.67. The Food Department pays
milling charge to the contracted millers at the rate of Tk.0.23 per
kg to the husking mills and major mills and Tk.0.27 per kg to
automatic rice mills. The millers are responsible for parboiling,
drying, cleaning, bagging, stitching, weighing and delivery ex-
mill. The millers deliver rice at the prescribed rate varying from
63.5% to 66.67%. The millers retain the husk, bran and the excess
rice recovered, if any.

Xk kk ok kk ok ok
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2.5 STORAGE LOSSES

Storage loss can be classified into quantitative and
qualitative loss. Quantitative loss occurs due to unsatisfactory
packing and packing materials, insufficient precaution against
theft, pilferage, insects, birds, rats, rains, moisture content,
etc. Foodgrain quality deterioration is due to excessive moisture
content, heat, fungi, lack of timely checking and segregation, lack
of drying facilities, spraying, insecticides, etc.

2.5.1 Existing Storage Facilities and Practices

1. Farm Level Storage

The storage structure and practices at farm level vary from
place to place. Farmers store their surplus rice as raw paddy,
parboiled paddy or parboiled milled rice. ARDICOL (1988) stated
that surplus rice Hhas been considered as rice which was not
consumed by the farmers but sold immediately after harvest. It was
observed that the paddy for sale was stored in the farm as raw or

Storage structure could be broadly classified as bamboo type and
pot type. Among bamboo type structure "Dole" and "Gola" are
predominant. "Dabor", "Motka" and "Cola" (Mait) are major pot type
structures. Gunny bags, earthen jar and metal drums are also used.

Gola and Doles are made from bamboo with or without plaster
of cowdung mixed with mud. These stores are built or kept on
elevated platform to avoid damp and rodent attack. Such structures
also allow ventilation. Some Golas are also made of corrugated tin.
Dabor, Motka and Gola are made of earth. The size and shape of
these pots are round with narrow mouths which are closed with 1lids.
These pot type of structures are constructed hard and compact, and
save grain from insect, rodent attack and weather hazards. Among
the other types, bags and drums are used for temporary storage of
raw and parboiled paddy and rice. Bags are usually kept on pallet
to avoid moisture migration from Xkutcha floor and to provide
ventilation. Sometimes grains are stored temporarily on the floor.

The Gola and Dole are used for storing raw paddy
(unparboiled). Dole is plastered with mud to store parboiled paddy.
Earthen pots are used for storing parboiled milled rice. Metallic
pots are generally used for storing seed and wheat. Used woven
polypropylene fertilizer bags are also used for storing wheat seed.
The pot structure has more Protection against rats and insects than
bamboo made structures,
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2. Storage at Traders Level

In private trade the storage function is basically concerned
with making the product available at desired time. Storage of
agricultural products for longer period is the usual practice as
the crops are required to be carried over from one production
season to another to ensure continuity of supply without
interruption. Foodgrain crops namely, rice and wheat are harvested
during relatively short perioed of time and these are highly
seasonal. The demand for foodgrains on the other hand is quite
constant throughout the year. The storage function ensures matching
of market supply with consumption pattern. In Bangladesh different
rice crops are harvested almost year round. Because of the
harvesting of three crops in the country in different months of
the year, the need for storage of the crop for a long period is
reduced which would have been necessary in case only one Crop was
harvested. ’

ARDICOL (1988) reported that 78.9% of the traders stored their
Aman paddy for less than one week; over 15.6% for less than two
weeks while only 5.5% of all traders reported that they stored the
Aman paddy for the period upto one month and none beyond a month.

Storage of Aus paddy showed that nearly 86% of all traders
reported to have stored Aus paddy for less than one week while only
14.3% of the traders stored for the period upto two weeks. This
implies that about 100% of the traders stored their Aus paddy for
one and two weeks. In case of Boro paddy the survey revealed that
80.4% of the traders stored their Boro paddy for less than one week
while 11.2% of the traders stored for two weeks. Over 8% of the
traders stored Boro paddy upto one month. In case of wheat 100% of
all traders stored their wheat for less than a week. About 84% of
Aman rice, 86% of Boro rice and 89% of the Aus rice were stored
upto one week by different types of traders.

3. Warehousing Facilities for Farmers

To make provision of Public Warehousing Facilities with a view
to (i) enabling the farmers to obtain high price for their crops,
(ii) increasing supply of credit in the agriculiture sector and
(iii) reducing food losses through improved storage facilities many
committees, commissions and consultation were appointed in the
sub-continent since the thirties. Quasem's study (1937) snows that
the small and marginal farmers sell larger proportion of their
marketed quantity of paddy/rice after harvest at a lower price and
buy back at a much higher prices during off- season. The
small/deficit farmers who are forced to sell their crop at a very
low price immediately after harvest to meet their urgent need fgr
cash can be assisted in getting higher price for their crops if
they have access to public warehouses. They can store their crops
in these warehouses immediately after harvest where storage loss
would be minimum and borrow from banks against the crops stored in
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the warehouses to meet their urgent need for cash and thus stave
off post-harvest sale at a low price, and sell the crops at the
most opportune time.

4. Foodgrain Seed Storage

In this sub-chapter attempt has been made to provide' a
world-wide review of the pPrinciples and objectives, organization
and methods of cereal (Rice and Wheat) seeds storage in different
stages from harvest to next plantation. Production and distribution
of quality seed is recognised as one of the main inputs required
to achieve increased Crop productivity, vyields and cropping
intensities. The expanded use of quality seed in conjunction with
other inputs such as water and fercilizer, is essential to the
Progressive intensification of agriculture. The production and
utilization of quality seed are still limited in many developing
countries due to inadequate technical knowhow. 1In developing
countries, increased foodgrain crop production is the main issue,
as the food supply will have to be increased annually to keep pace

Provisional seed status review made in 1970 by FaO

Supply system. In 1975 FAO published a Monograph on cereal seed
technologies. Seed is a living thing. It is subject to genetic and
other transformation and death. Therefore, the maintenance of
genetic characters andg physical quality demands well-defined
pProcedures and control breeding to farm delivery. Quality seed is
a product of specialised farming. The subject matter covered may
be divided into ten broad divisions such as variety evaluation,
variety release, seed production, seed processing, sced storage,
seed marketing, seed testing, seed certification, seed legislation
and extension. Barton (1961) has listed as many as 708 references
on storage investigations, plus hundreds of others on such topics
as humidity, storage temperature, drying requirements and factors
affecting germination, viability and vigour. Investigations on the
maintenance of seed viability during storage have ranged from the
time the seed reaches physiological maturity until it is planted
including the following stages:

- in the field before harvest,

- between harvesting and processing,
- after processing until despatch

- in transit,

- in retail distribution points, and
- on the users premises.
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2.5.2 Foodgrains Loss During Storing

A few studies carried out earlier on foodgrain storage loss
at farmers level, traders level and Government warehouses are
reviewed briefly in the following paragraphs.

1. Loss at Farmers Level

Farmers identified proper drying as the most important measure
for maintaining grain quality both for long and short term storage.
For long-term storage two stages of drying have been mentioned.
First, grain must be well-dried before storage and second, if
grains absorb moisture from ambient atmosphere, they are dried
again. Use of pesticides by the farmers to prevent infestation in
stored grains is not common. Savin and Phostoxin are generally used
as pesticides by the farmers to prevent insect infestation.

FAO conducted a post-harvest crops loss on rice in Bangladesh
during the year 1982-84 (FAO, 1984). The findings reveal that
storage loss of Aus and Aman crops during 1983 stood at 2.3% and
0.30% respectively. In the following year 1984, storage loss of
Boro and Aus crops was 1.2% and 0.3% respectively indicating that
storage loss of foodgrain varies from year to year and by crops.
ARDICOL (1988) reported that for a satisfactory storage, grains
should be properly dried and cleaned and kept free from
infestation, bad odour and foreign materials to maintain their
quality. According to them, the combination of these four measures
are required to maintain quality of grain.

At farmers level, rat damage and insect infestation were
identified as the major problems for maintaining grain quality in
the store. The FAO (1984) study indicated that the farmers were
more concerned with rat infestation in the store. The stored paddy
in bamboo made Dole or Gola could not give protection against rat
damage. Milled rice had less eéxposure to rat attack as they were
generally stored in Motka. However, loss estimate in the storage
due to rats (rodents) was not available as reliable loss estimation
procedure was not known.

In the bamboo made Dole and Gola, insect infestation was
common, but the farmers did not consider it as an acute problem.
The FAO (1984) stated that not more than 1% grains were lost due
to insect infestation in the stores. The milled rice stored in
Motka sometimes also got insect infestation. The Motka is protected
against the insect, if the 1id is closed and plastered with mud.
Still the grains may have infestation in it if they were already
contaminated during drying and milling of parboiled paddy.
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2. Loss at Traders Level

At traders level, rat damage appears to be the major cause of
foodgrain loss which accounts for 36% of the total storage loss.
Damage by rain (18.19%) as well as for damp (16.53%) due to poor
physical condition of the storage appears to be equally significant
causes which together accounts for 34.72% of total foodgrain
storage loss (ARDICOL, 1968).

ARDICOL (1988) reported that the storage structures with the
private trade are of three types such as KUTCHA, SEMI-PUCCA and
PUCCA. Kutcha structures have beaten earth floor, bamboo/CI sheet
walls and CI sheet roofs; semi-pucca structures have cemented
floor, CI sheet/cemented walls and CI sheet roofs, while pucca
structures have cemented floor, cemented walls and concrete roofs.
In the primary markets the structures are mostly Kkutcha while in
assembly and terminal markets they are semi-pucca or pucca. Even
in the wholesale market of Dhaka city some of the structures have
Kutcha floor. They are subjected to rat infestation and leakage of
rain water. In the wholesale market of Dhaka city about 50% of the
assemblage are kept on the road/open space on bamboo dunnage.

ARDICOL (1988) made a study on shelf-life of food grains with
respect to harvest time. They observed that the shelf-life of
foodgrains depends on post-harvest quality control measures, the
type of storage used and storage practices adopted by farmers. In
Bangladesh different rice crops are harvested at different time of
the year and so the shelf-life of foodgrain also depends on the
weather condition at harvest time as well as post-harvest period
when the grains are stored. This implies that the storage period
and the shelf-life also depend on the cropping pattern and harvest
season. BRRI (1985) stated that in simulated village level storage
system, tihe moisture content in paddy had a tendency to decrease
in the storage period from January to March. It also depicted that
the moisture content of stored paddy increased from April to
September. During December to March the temperature and humidity
remain low. During this period the stored paddy has no chance to
absorb moisture from atmosphere if they are stored at safe moisture
content (less than 14%). The wet season starts in the country from
May and ccntinues upto September. During this wet season both the
temperature and humidity in the atmosphere are high. In such
condition stored paddy alsorbs moisture even if they are stored at
safe moisture content. The high moisture content in the stored
paddy makes them susceptible to insect and mould infestation. The
FAO (1985) observed that the most common insects in the store were
rice weevil (Sitophiles Oryzea L.), grain borer (Rhizopbhus dominica
F.), grain beetle (Tribolium castemium H.) and grain moth
(Sitotregra cerealella C.).
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3. Loss at Government Warehouses

EUREKA Report (1986) explained the causes of storage loss i
Public Sector Warehouses, According to them there ere three mai
causes of storage losses, namely grain quality, godown conditic
and management standard. All these three factors are interactiv
in character. Storage loss varies with type of construction o
godowns. Construction has been divided into two types: Pucca an
Semi-pucca. A pucca has the floor, wall and 1roof of cemen
construction while Semi-pucca means pucca floors and walls with th
roof made of other materials than cement construction. Storage los
for semi-pucca godown (0.59%) is more than the pucca (0.54%) one

During their field survey ARDICOL carried out physica
inspections in 16 LSDs, 2 CcsDs and one Silo as per ses
questionnaire to identify packiag, stacking and handling procedures
that were followed. As per set rule at the time of receiving
foodgrains the godown in-charge is to observe the followinc
procedures:

- The quality needs to be checked by piping to identify
whether a particular bag contains wet pockets or grains
mixed with abnormal foreign matters. Bags containing wet
grains or abnormal foreign matters are to be kept
Separately for reconditioning.

- 100 percent of the bags are to be weighed.
- Torned or damaged bags are to be stitched or patched up.

- Water soaked or water damaged bags or bags contaminated
with chemicals are to be separated for reconditioning/
inspection by the Technical Inspector.

- During stacking in the godown standard stacking pattern
is to be followed and enough spaces between the walls and
the grain stacks are to be ensured.

- Dunnages should be cleaned and treated with insecticides
before and after use.

According to ARDICOL in many instances the procedures as
enumerated above were not strictly followed. In case of silo
standard bagging and meaningful weighment were carried out to
ascertain the actual quantity of foodgrain received/despatched. In
case of LSDs although tally sheet was maintained for 100%
weighment, but in practice such weighment did not reflect the
actual quantity received/despatched. In case of LSD, 60% of the
godown in-charge recorded the weighment figures declared by the
scaleman appointed by the handling contractor without physically
verifying the weight as indicated in the dial of the scale. As a
result, the transit loss as recorded by’ the godown in-charge digd
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not reflect the actual loss. In almost all cases godown in-charge
recorded transit shortage as a matter of course within allowable
limit.

Directorate General of Food has given the following allowances
for storage loss in CSDs and LSDs and no allowance for silo as
presented in Table 2.5.

Table 2.5: Allowances for Storage Losses

Commodity Period Permissible Limit

Rice : Upto 6 months 0.5%

: Upto 12 months 0.75%

i + For additional 3 months + 0,25%
Wheat : Upto 6 months 0.5%

¢ Upto 12 months 0.75%

: + For additional 3 months + 0.25%
Paddy : Upto 6 months 0.50%

: Upto 12 months 1.00%

i + For additional 3 months + 0.25%

Bangladesh second Foodgrain Storage Project (1978): World Bank
document embarked upon the reorganisation of procurement and
storage system of foodgrain in Bangladesh. In the document it was
observed that in addition to sub-standard nature of storage
facilities in souwe localities of Bangladesh were favourable to
rapid growth of insect and fungus. For control of storage loss,
Irecommendations were focused on equipment, inspection, testing
laboratory and pest control. Estimated storage loss of paddy for
difference of moisture content, as found in the study is presented
in Table 2.6.

Bangladesh Project Management Institute (BPMI) conducted a
study during 1982-83 on Foodgrain Stock Management and Inventory
Control sSystem with special reference to spoiled stock and
inventory control. The study highlighted the quantum of transit and
storage loss in details. Storage Loss at LSD's was highest followed
by CSD. In 3 years average from 1978-79 to 1980-81, storage loss
for LSD was 2.84%, for CSD it was 0.51%, for TPC it was 0.41% and
for silo it was 0.0018%.

33



Table 2.6 : Estimated Storage Loss of Paddy for difference
of Moisture Content

Facility \ Storage period | Weighted | Monthly
e T ' average | percentage
iDec.-May | June-Oct.|(6 months) !

a. For 13X Moisture Content in Aman Paddy:

1. Private 4.5% 9.0% 6.0% 1.0%

Sector
Storage.
2. Hired/dilapidated
tin Sheds 4.0% 6.5% 4,.8% 0.8%

3. Dhaka godown 2.5% 4.0% 3.0% 0.5%

4. Dhaka with 1,0% 1.5% 1.15% 0.2%

effective management.

b. For 17X Moisture content in Boro Paddy:

Facility i Storage perici i Weighted | Monthly
R et TP ! average | percentage
1Dec.-May | June-Oct.!(5 months) |

1. Dhaka godown NA 8.0% - 1.33%

2. Dhaka with NA 1.0% - 1.11%

effective management,

Source : World Barnk 1978

Qualitative Loss: From various studies basic causes for
qualitative losses have been identified by Eureka Bangladesh Ltd.
in 1986 as follows:

i. Excessive moisture content.

ii. Admixture of inferior varieties,
iii. Foreign matter, and

iv. Damaged grains.

Quality Loss due to Moisture: Eureka (1986) observed that both
the qualitative as well as partly quantitative loss of foodgrains
occured mainly due to difference of moisture contents. Results of
their observation have been reproduced in Table 2.7.

Eureka (1986) further stated that the hicher moisture content
in the foodgrain had direct bearing on the rate of insect
infestation and fungal growth in the stored foodgrains. According
to their godown survey, in 11% cases, qualitative loss had been
reported to be due to fungus and in 48% cases due to difference in
moisture content. Due to longer stay in the storage and excess
moisture content the quality of foodgrain deteriorates and in many
cases grains become unfit for human consumption. Some percentage
of such stock is sold in the open market through auction, some
destroyed and the rest retained.
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Table 2.7 : Luss Due to Moisture Content.

Foodgrain | Loss due to percentage difference of moisture
H content
e et e ;e e crtc e e R m e ccmccrccc e mcr_ ;e n G e e e e e m .- ———
]
' 14% ' 15% H Total
Paddy 1.30 0.44 0.53
Rice 0.72 0.46 0.72
Wheat 0.37 0.47 0.46
Overall 0.73 0.47 0.57

Source : Eureka 1986

Shortage in godown storage is defined as the difference in
weight of foodgrain despatched for different off-takes from the
weight recorded in the godown at the time of receipt. In the study
report of Eureka (1986), storage loss has been computed as shortage
in storage as percentage of quantity received during the reference
year May, 1984 to April, 1985. Primary data on storage loss was
collected in two siages: first, under the main survey and second,
under a review survey. The main survey was conducted over 34
godowns consisting of 2 silos, 4 CSDs, 26 LSDs and 2 TPCs. The
above study revealed the overall storage loss as 0.50%. Storage
loss was highest in LSD (0.63%) followed by CSD (0.58%) and TPC
(0.28%). No storage loss was observed in Silo. In respect of type
of foodgrains it was highest for rice (0.55%), followed by wheat
(0.53%) and paddy (0.42%). .
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2.6 LOSS OF FOODGRAINS DURING TRANSPORTATION

Transportation of post-harvest foodgrains is an important
function of the marketing process to make foodgrains available
finally to the consumers. Thus the process involves different
stages called markets and various operators in the markets.
Depending on the type of markets and operc.cors and also the
communication system in existence, different modes of transport are
used. The extent of foodgrain loss in the course of transportation
and handling is influenced by a variety of factors which are
discussed briefly below.

Domestic foodgrains market originates from the 10 million
farmers in Bangladesh. The marketing system of Bangladesh is
fragmented and disperseqd throughout the country. However, some sale
of the foodgrains takes places at the farm yard. The Agricultural
Marketing Department, Government of Bangladesh identifies six types
of such markets. These are rural primary market, rural assembly
market, secondary market, urban wholesale market, urban retail
market and urban wholesale-cum-retail market. The most numerous of
these are rural primary and rural seconaary markets being 4950 and
2635 in numbers respectively. The urban retail and urban wholesale
markels come next in numerical strength with 182 and 55 markets
respectively. The secondary and urban wholesale-cum-retail markets
are almost equal numerically being 41 and 40 respectively.

Rural primary markets are operated by the growers, local
traders and small retailers. In the rural asSembly markets sellers
and buyers are generally commercial/large farmers and outside
traders respectively. The Secondary markets which are entirely
traders' markets are operated by commission agents,
stockists/wholesalers, exporters etc. Urban wholesale markets are
usually operated by commission agents. They arrange procurement of
food grains from distributing traders and sale to the :etailers.

Different modes of transport are in use to carry foodgrains
to and from different markets. 1In the rural markets, the
predominant modes of transport are boat, cart and héad/shouider
load respectively. Together, they account for about 80 to 90
percent of traffic handled (Bangladesh Unnayan Parishad, 1984).
Other modes of transport of these markets are animal back, bicycle,
rickshaw van etc. The secondary and other distant markets are
connected by pucca roads, highways and railways. As such other
means -ot trarsport like trucks, railways etc. besides boat/launch
appear more significant in these markets.

When carriage of foodgrains to and from all markets by
different modes of transport are considered together, boat tops the
list accounting for about 20.0 percent of all transported
foodgrains (BRRI, 1987; ARDICOL, 1988); truck occupies the second
position transporting about 17.0 percent; modes of transport like
bullock cart, push cart and rickshaw/rickshaw vans come very close
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accounting for about 12.0, 10.4 and 9.0 percent respectively of the
transported foodgrains. Other means like railway, motor launch,
horse/pony are insignificant, the combined carriage of these being
not more than 3.0 percent. Headload also accounts for about 3.0
percent. Different modes of transport are used in combination also
and this accounts for as much as about 24.0 percent of all
transported foodgrains.

Many other factors such as distance travelled and
environmental conditions like rain, sun and humidity to which
foodgrains are subjected to during the course of transportation;
type and condition of bags in use, whether hooks are used in
handling etc. also infltence the extent of transportation of
foodgrain to some extent.

2.6.1 Loss Due to Transportation

Loss of foodgrains during transportation to and from the rural
primary and assembly markets is likely to be less than what it is
in the case of secondary and urban wholesale markets. This is
because marketing in the rural areas involves carrying -of
foodgrains in smaller quantities, which do not require use of hooks
for handling purpose, travel of shorter distances which generally
avoid long distance hazards like pilferage, exposure to rain, sun,
humidity and long waiting at some point(s) of travel due to natural
and social reasons.

The North-Western districts are important surplus areas of
foodgrains. Surplus grains are transported to the rest of the
country mostly by road and to some extent by railways. The North-
Western districts are separated from Eastern part by the mighty
river, Jamuna. Due to inadequate and inefficient road and ferry
systems, transportation of surplus grains to the Eastern part of
the country often involves delay in general and long waiting in the
ferry ghats. These leave the foodgrains vulnerable to pilferage,
exposure to bad weather conditions etc. In addition,
transportation by railways is often slow due to the paucity of
landing and warehouse facilities. The Eastern and particularly the
Southern regions are criss-crossed by innumerable rivers and
rivulets which become hazardous during the monsoon season and less
navigable in the dry season.

2.6.2 Evidence of the Loss of Foodgrains due to Transportation
Empirical evidences regarding foodgrain loss on account of
different modes of transport come in line with the indications

given above. The extent of transportation loss by different modes
of transport (ARDICOL) is shown in the Table 2.8.
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Table 2.8 : Transit Loss of Foodgrains by Different Modes
of Transport in Private Traders Level.

Mode iTransit loss ' Reasons
1in X of total !
iquantity carried!
Truck 0.70 Use of hooks, careless handling,

poor conditions of bags resulting
in splitting of bags and
consequently splitting loss and
evaporation of moisture.

Railway 0.51 Use of hooks, careless handling,
pilferage and evaporation
of moisture.

Boat 0.49 Poor condition of bags, hook
damage and pilferage.

Horse 0.95 Poor condition of bags and spillage.

Launch 0.51 Pilferage, hook damage, bad
conditions of the bags and
careless handling.

Bullock cart 0.18 Handling.

Rickshaw/rickshaw van H
Head/Shoulder i Negligible
Bicycle H

Source : ARDICOL (1988)

It will appear from the above table that at the traders' level
the loss varies from about 0.50 percent of total quantity carried
by each of the means like boat, launch and railway to about 0.70
percent in the case of trucks (ARDICOL 1988). The reasons of such
losses are found to be the use of hooks, careless handling,
pilferage and poor condition of bags etc. in all the cases.
Foodgrain loss on account of bullock cart transport comes down to
0.18 percent of the quantity carried. The loss is far more less and
negligible in the cases of push cart, rickshaw, rickshaw van,
head/shoulder and bicycle (Table 2.8).

EUREKA's (1986) findings provide support to the view expressed
earlier that foodgrain loss would vary directly with volume of
transported grains and particularly distance covered in the course
of transportation. The study estimated transit loss in the course
of carrying foodgrains to LSDs and CSDs, the former being more in
numbers and involving shorter hauls thon the latter. In the case
of transportation to LSDs, the average loss of paddy, rice and
wheat was 0.51 percent due to the overall mode of transport by
rcad, truck, barge and boat. The corresponding figure of loss was
1.84 percent for the CSDs. Table 2.9 shows the percentage loss of
foodgrains by mode of transport, type of commodity and godown
types.



EUREKA's study also highlights monthly loss to foodgrain due
to transportation. The loss stands at its peak, ranging from 0.71
to 0.89 percent, during the busy months of November to February,
the period of procurement of Aman and also distribution including
food for works. These high rates of loss in the busy months can
be compared to as low a rate of 0.40 percent or 0.51 percent in the
months of June and May respectively as shown in the Table 2.10.

Table 2.9 : Percentage Loss of Foodgrains by Mode of Transport, Type of Commodity and
Godown Types

Type of Godown/! Transit Loss (in Percentage)
Commodity F TS T e e e e e e e
¢ Rail | Truck ! Barge | Boat | Cart | Head ! Overall

LSD 1.67 0.36 0.36 0.44 - - 0.51
a.Paddy 0.23 0.34 - 0.60 - - 0.56
b.Rice 1.72 0.46 0.49 0.44 - - 0.41
c.Wheat 2.33 0.42 0.36 0.41 - - 0.41
CsD 3.05 0.23 0.76 - - - 1.84
a.Paddy 0.47 0.12 - - - - 0.30
b.Rice 2.66 2.30 0.76 - - - 2.01
c.Wheat 3.20 2.30 0.75 - - - 2.36
SILO 0.58 - - - - - 0.58

a,Paddy - - - - - - -

b.Rice - - - - - - -

c.Wheat 0.58 - - - - - -
TPC 0.60 - - - 0.40 0.10 0.56
a.Paddy —_ - - - 0.15 06.01 0.08
b.Rice 0.56 - - - - - 0.56
c.Wheat 0.63 - - - 0.25 - 0.60
OVERALL 1.30 0.52 0.4] 0.44 0.40 0 0.87
a.Paddy 0.47 0,22 - 0.60 0.15 0.01 0.31
b.Rice 0.17 0.56 0.45 0.44 - - 1.00
c.Wheat 1.50 0.59 0.36 0.31 0.25 - 0.99

Source : Eureka 1986

Table 2.10 : Monthly Transport Loss of Foodgrains by Mode of Transport.

Months H Transport Loss (X) by Mode of Transport

R L P

{ Train | Truck ! Barge { Boat | Cart | Head ! Overall
May, 1984 0.64 0.50 0.41 0.16 - - 0.51
June, 1984 0.61 0.36 0.58 0.36 - - 0.40
July, 1984 0.78 0.90 0.57 0.49 - - 0.73
August, 1984 1,39 0.78 0.63 0.45 - - 0.84
September, 1984 0.70 0.65 0.70 0.37 - - 0.59
October, 1984 0.63 0.48 0.23 0.27 1.60 - 0.53
November, 1984 1.12 0.73 0.14 0.20 - 0.01 0.71
December, 1984 1.65 0.55 0.47 0.25 - - 0.76
January, 1985 1.84 0.59 0.29 0.37 - - 0.89
February, 1985 1,72 0.42 0.33 0.29 1.10 - 0.73
March, 1985 1.25 0.37 0.35 0.42 - - 0.59
April, 1985 0.88 0.50 0.75 0.28 - - 0.54
Yearly Average 1.30 0.52 0.41 0.45 0.17 0.01 0.87

Source : Eureka 1986



2.7 MARKETING OF FOODGRAIN IN BANGLADESH

Marketing is the process through which the produced good 1is
brought from the producer to the consumer. This process is
considerably important for both agricultural producers as well as
for overall economic development. On the one hand, market sale of
produce is a major,if not the only, source of income of the
farmers. On the other hand, the pace of industrial development is
at least partly dependent on the market supply of foodgrains via
the latter's effect on wages. Most agricultural commodities are
easily perishable and this leads to varying degrees of wastage for
different products in the marketing process. This underlies the
need for quick and smooth marketing of agricultural products.

2.7.1. Need for Foodgrain Marketing

Marketing involves distribution of foodgrain te the consumers.
It is, in the words of Richard L.Kohls, "the performance of all
business activities involved in the flow of goods and services from
the point of initial agricultural production until they are in the
hands of the ultimate consumer". The importance of foodgrain
marketing derives from the fact that it increases consumers utility
and also leads to an increase in the consumption of agricultural
products. Marketing can be viewed as a mechanism for fixing prices.
While there is a stable demand for foodgrains since these are
edibles, the supplies are irregular due to the seasonal nature of
production. Supply is adjusted to demand through marketing, with
price being the adjustment factor. The middleman plays a crucial
role in this adjustment process. It is he who collects a multitude
of products from many producers and disperses these to many
consumers. He also decides what prices are necessary in order to
adjust demand to supply for obtaining maximum benefit.

Several important services must be performed before the
producers and the consumers of foodgrains can be brought together.
First, the foodgrains must be collected from the farms and
assembled in bulk. Second, the heterogeneous output has to be
sorted into grades. This stage involves sorting the produce into
different lots, each with substantially the same characteristics
with respect to market quality, and each having its own label or
name. Different consumers have different tastes and the objective
of grading is to satisfy different consumer preferences. Third, the
foodgrain is often processed before being passed on to the
consumer. Processing adds to utility of the product. Fourth, there
is the important stage of storage. Foodgrain production is
irregular, and hence there is the need for storage to even stop
supplies and thereby stabilize prices at certain arbitrory level.
Fifth, the foodgrain must be transported from the place of assembly
to that of final sale. Transportation is a major cost of marketing

40



and hence there is the need for cost effective transportation.
Finally, the foodgrain must be sold to the consumers. This stage
also involves storage since consumers generally do not buy in large
qugntity in advance but only just before consumption.

2.7.2 Organisation of Foodgrain Marketing in Bangladesh

There are two distinct channels of grain marketiny in
Bangladesh, wviz., (i) Private Sector, and (ii) Public Sector
operated by the Government. Private Sector marketing is operated
under a free enterprise system with some government controls. The
private sector handles about 80-85% of the country's trade in
foodgrains. The public sector mainly markets imported foodgrains,
and to some extent grains purchased from growers under government
procurement programmes. Imported supplies are stored in central
storage units, later distributed to government godowns, and finally
sold to consumers through ration shops operated by commission
agents. The government also makes open market sales from time to
time in order to stabilize prices.

The private sector grain marketing system in Bangladesh is
more complex. The markets can be classified into 3 groups: (i)
Primary or Village Market; (ii) Secondary or City Market; (iii)
Terminal or Post Market. The village market or " hat' serves as
market for buyers and sellers residing within 5-25 sq. miles. Each
"hat' generally meets once or twice a week and serves as a major
marketing outlet in the rural area. These markets are characterised
by the operation of functionaries who buy here and supply the
nearest city market. There are approximately 6,500 primary markets
in Bangladesh.

The secondary market is basic~lly a wholesale marke?.
Agricultural produce of the surrounding 20-25 sq. miles is
collected and distributed from these markets. A secondary markgt
generally operates 6 days a week. The lion's share of foodgrain
trade takes place in these markets. There are about 450 secondary
markets in Bangladesh.

A terminal market serves as the assembly and redistribut%on
point for both primary and secondary markets. There are 4 major
terminal markets serving the major urban centres.

2.7.3 Methods of Marketing Foodgrains in Bangladesh

All farmers produce but only about a quarter of farmers sell
paddy. A study by BRRI (1987) shows that sale varies from 119.40
Kg per farm per sale in June to a low of 44.77 Kg in October. Sa}es
are mostly in the form of paddy with a very limited sale of rice
(i.e. processed paddy).
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The farmers either (i) sell directly from the field, or (ii)
sell in the nearest “hat', and sometimes (iii) sell at the nearest
government procurement centre. In the 1970s about a quarter of
total sales were made directly from the field. Improvement in
transportation facilities has brought down the proportion of direct
field sales by farmers in recent times to about 15% of total sales.
Prices are generally 10% lower for sales at the farm, but the
farmer saves on transportation and storage costs. Sale at the local
market is the dominant method of marketing.

A number of functionaries operate in the grain marketing
system in Bangladesh. ‘Farias' are generally full-time local
traders who handle only small volumes of trade. "Kutials' purchase
paddy directly from farmers or from local ‘hats'. They either
pbrocess the peddy by 'Dheki' at hcme or at local husking mills and
sell the milled rice in primary markets or at retail. "Beparis' are
full-time traders who handle large volumes of trade. “Dalals'
perform the useful role of bringing the buyers and sellers
together. They normally charge a fixed brokerage fee. “Arathdars'
buy and sell in large volumes; they also provide storage
facilities. They charge fixed fees and commissions. Wholesalers
purchase in large volumes from “Arathdars', hold it temporarily in
storage and then sell to local retailers at a profit. They operate
in major markets. "Paikars' purchase their supplies from
"Arathdars' and wholesalens and sell at retail.

Paddy is assembled for sale in local ‘“hats' by farmers,
“farias' and “beparis' who have purchased the paddy from the farms.
This paddy is then transported to the secondary market or sold for
local consumption by ‘“kutials'. The paddy assembled in the
secondary market is generally sold to rice millers and some portion
to ‘“kutials. The processed rice is then sold to “beparis' or
"Arathdars. The latter store the rice and sell to “paikars' who
retail the rice. In Bangladesh farmer actually received from 71 to
80 percent of the amount the consumer paid for foodgrains. The rest
goes to the process mentioned. The proportion is considered as
highest in the world. The equivalent rate for Thailand is 60-65%
and for USA 50% (Islam, et.al. 1981).

2.7.4 Foodgrain Loss in the Marketing Process

Two major weaknesses of foodgrain marketing in Bangladesh are
unsatisfactory and inadequate storage and transportation facilities
which are also the major causes of grain loss in the marketing
process. Inadequacy of storage facilities compels the farmers to
use gunny bags, ‘dole' or large bamboo baskets, and big earthen
pots for storing graiin. Better storage facilities are available in
secondary markets. Modes of transportation used are generally slow.
Boat is the major mode of transport used in this riverine country.
Bullock carts, push carts and rickshaws are also widely used.
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Attack by pests and humidity are two major causes of foodgrain
loss during storage. In a study by ARDICOL (1988) it was found that
damage by rats was the major cause of foodgrain loss during storage
and accounted for 36% of total storage loss of foodgrain at traders
level. Unsatisfactory condition of storage often allows rain water
to seep in and this is also an important cause of foodgrain loss,
particularly for the Boro and Aus crops. The dampness resulting
from rains and high humidity also causes damage to stored
foodgrains. In the ARDICOL (1988) study, it was found that damage
by rain and dampness accounted for 18% and 16% respectively of
total storage loss.

Since three rice crops (Aus, Aman & Boro) are harvested in
Bangladesh in different months of the year, the need for storage
for a long period is reduced. Furthermore, government restriction
on the period of foodgrain storage upto a maximum of 20 days in
belween purchase and sale and 7 days in a particular place has also
helped to reduce storage loss.

The study by ARDICOL op.cit. shows that average storage,
handling and transit loss ranges between 0.32% to 0.87% in case of

LSD and between 0.66 to 1.23% for CSD. The Food Ministry's estimate
of loss for these operations is 2.78%.
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Chaptex III

METHODOLOGY
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3. METHODOLOGY

For estimating the post - harvest losses of foodgrains in
Bangladesh, both local and modern varieties of Aus, Aman, Boro and
Wheat crops were studied. In the light of the objectives as
outlined in the TOR and approved by the Functional Committee
questionnaires were prepared (Appendix 3.1). Sampling at three
stages was done tc cover the total aspects of the survey. The
country was divided into 8 broad-based Agro-Ecological Zones (AEZ).
About 4 percent of the Upazila from the 8 AEZ and about 2 percent
of villages from each Upazila wer2> selected. From each of the
selected villages, 7.5 percent of the households i.e. a total of
1175 households were selected for survey of all the foodgrain crops
under study. The sampling was random. Sample distribution is shown
in Figure 3.1. For the estimation of loss of foodgrains in
marketing process at farmers level, the above mentioned prccedures
(Upazila ~ village- Households) were followed. Regarding loss of
foodgrains in the private traders godown, about 5 per cent randomly
selected godowns from the list of all godowns in 18 Upazilas were
selected for survey. For Livestock and Poultry Feed estimate, 10
per cent of Cattle and Poultry farms were selected for survey. Data
were collected by the trained Enumerators.

3.1 SELECTION OF AGRO-ECOLOGICAL ZONES

It 1is recognized that there are regional variations in
cultural practices associated with farming system affecting the use
of seed and feed as well as in the post-harvest operations in
different geographical regions of Bangladesh. To select the food
grain production areas, identical features with respect to yield
and cropping pattern, the country was originally divided into nine
broad Agro-Ecological Zones (AEZ). to represent the
Agro-Socio-Economic characteristics of foodgrain production and
regional differences in the cultural practices associated with
post-harvest operations. The Agro-Ecological Zone of Chittagong
Hill Tracts could not be considered due to problems of
transportation and communication in the interior where farm
families were to be surveyed. Therefore, the Hill Tract Zone was
dropped from the survey and only 8 AEZ were surveyed.

Recognizing the importance of modern varieties of Paddy on the
growth of foodgrains production particularly in the coming years,
more emphasis was accorded to this variety in selecting sample
upazilas. Accordingly, Agro-Ecological Zones (AEZ) were ranked
based on the area of modern variety as a proportion to total area
under Paddy cultivation during 1982-83 to 1987-88 cropping years.
Average ratio of the area under modern varieties and total area
under Paddy in respect of each AEZ was then divided by the national
average ratio (of area under modern varieties and the total area
under paddy cultivation) to obtain the weight. The weight was then
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multiplied by the number (equivalent to 4% of the total upazila
under each AEZ) to get the selected number of upazila under each
AEZ. It was intended that the AEZ with higher concentration of
modern variety would have its due share in the selection of
Upazilas.

3.2 SELECTION OF UPAZILA

About 4 per cent of the total number of Upazilas from each AEZ
was taken for the survey i.e. a total of 18 Upazilas. After
ranking, Upazilas were selected by applying the statistical method
of probability proportional to sample size (PPS). The total area
of Paddy and Wheat for 1982/83 has been used as weight.
Upazila-wise crop acreage for subsequent years were not available.
This double weightage enables better representation of AEZ in the
sample. A list of selected upazilas is shown in Table 3.1 and
distribution of the selected Upazilas in the study area is
presented in Map 3.1.

3.3 SELECTION OF VILLAGE

Villages from the selected upazilas were randomly selected.
The list of villages within each Upazila was collected from the
Bureau of Statistics (vide Bangladesh Population Census, 198}).
From the list, a total of 76 villages were selected, representing
2 per cent of all villages in the respectivc selected upazilas. In
case, a selected village was not traceable, a neighboring village
was taken as a replacement.

Villages selected from each Upazila remained unclianged except
for Chandpur and Gournadi Upazilas. In Chandpur, the selected
village Mirzapur under the Union Hanarchar Paschim could not be
located since it had already been engulfed by the river Meghna. The
Enumerator, in collaboration with the Upazila Chairman andUpa21l§
Agriculture Officer, selected the village Makinpur under Bagha§1
Union. The reason for changing the village was different in
Gournadi. The two selected villages of Kathvia under Gaila Uaion
and Chhayagram under Ratnapur Union were politically separated from
Gournadi Upazila and made them as parts of the newly forme@ (1885)
Agailjhara Upazila. The Enumerator selected two othe; V1llag§s,
namely Basudevpur of Batazor Union and Ashukati of Mahilara Union
Of Gournadi Upazila. This was done in consultation with the local
Upazila officials.

List and name of the selected villages are presented in
Appendix 3.2.
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Table 3.1: Number and the name of selected Upazilas in different
Agro-Ecological Zones (AEZ).

Agro-Ecological|Total Weight*|Selected No**|Names of Selected

Zones Upazilas| factor| Upazilas

@ 4% |Weighted
Chittagong- 40 2.07 1.60 3.31 Rangunia
Noakhali. Satkan:ia
Feni
Mymensingh- 45 1.41 1.80 2.54 Trishal
Kishoregonj- Kishoregonj
Jamalpur. Sarishabari
Dhaka- 49 1.11 1.96 2.18 Kaliakoir
Tangail. Kalihati
Comilla- 63 1.07 2.52 2.70 Chandina
Sylhet. Chandpur
Habiganj
Rajshahi- 66 0.96 2.64 2.53 Gabtali
Bogra- Shahzadpur
Pabna.
Rangpur- 58 0.7e 2.32 1.81 Mithapukur
Dinajpur. : Chirirbandar
Jessore- 59 0.70 2.36 1.65 Monirampur
Kushtia- Meherpur
Khulna.
Barisal- 66 0.41 2.64 1.08 Gournadi
Faridpur-
Patuakhali.
Total 446 18.40| 17.80
say, 18

* Weight is the ratio of the area under modern variety to the total
area under paddy in each AEZ as proportion to the ratio of the
national average {area under modern variety divided by area under
paddy of five years average).

** Selected number of upazila in each AEZ (weighted) is the product

of weight by number (equivalent to 4 percent of the upazila of each
AEZ).
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AGRO-ECOLOGICAL ZONE ,
Total= 8 l

18 UPAZILA
4 °% From Each AE?Z

76 VILLAGES
2 % From Each Upazila

1175 HOUSEHOLD

7-3 % From Each Village

Figure 3:1 Distribution of Samples in the Study Ared
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3.4 SELECTION OF HOUSEHOLD

A census of the households of each selected village was done
on the spot to identify the total number of households and head of
the family. From the census, about 7.5 percent of the total
households were randomly selected for interview. The selection
procedure was as follows:

Suppose, a list contains names of n household heads. When n
was a 2-digit number then a 3-digit random number from the random
table was used. When n was a 3-digit number, then a 4-digit random
number was used and so on. The selected number from the random
table was divided by the n when the 