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C ereals and grain legumes, the prim- 
ary foods, provide a large part of the 

caloly and protein needs of the people of 
Asia, Africa and Latin America. By 1985 
the projected demand for cereals in 
these developing regions is expected to 
reach 929 million tons. If present trends 
continue, however, production will rise 
to only 853 million tons. 

How can these countries counter a 
cereal deficit of 76 million tons? ~ncreas- 
ing production is obviously one way and 
a great deal of effort has been made in 
recent years to do just that. But, despite 
the development of new grain varieties, 
new cropping systems, more efficient 
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breaking, tedious work, and not very annually when a four percent increase 
efficient. would be needed. 

There is another, complementary, 
way: the better conservation and use of 
present crops. It is estimated that in 
developing countries as much as one- 
quafler to one-third of the cereal and 
legume crop is lost as a result of 
inefficiencies in the post-harvest system 
-from harvesting through processing to 
use in the home. 

If these losses could be reduced by 
half - the target set by the UN General 
Assembly in 1975 - it would be 
equivalent to an increase in supply of at 
least 85 million tons of cereals (assuming 
losses of 20 per cent), an amount equal 
to projected imports of developing coun- 
tries for 1985. If similar reductions in 
losses of legumes were achieved, at least 
10 million tons of these protein rich 
grains would become available. 



In view of these enormous “savings”, 
it is somewhat surprising that until 
recently improving the post-harvest sys- 
tem has been largely ignored. There are 
many different kinds of food losses and 
many causes. These include loss of 
weight, food value, economic value and 
acceptability, and the actual loss of the 
food grains themselves. They can be 
brought about by chemical change, 
micro-organisms, insects, rodents, poor 
handling and storage, a lack of infras- 
tructure and inadequate preparation. To 
date, much of the research has focused 
on storage - only one aspect of the 
problem. Because food losses occur in 
the entire system, it must be looked at as 
a whole ~ the systems approach - if 
losses are to be effectively reduced. 

An important component of the sys- 
tem, and one where losses are substan- 
tial-fromlOto15percent-ismilling 
and processing. Yet the problems here 
are fairly easy to recognize and im- 
provements can be brought about in a 
relatively short time, And if milling and 
processing involve more than simply 
installing a mill, the benefits greatly 
exceed just reducing losses, ai three 
projects supporied by the IDRC in diffe- 
rent regions of Africa well illustrate. 

None is perhaps as striking as 
Nigeria’s Maiduguri Mill project, begun 
in 1972 as a joint venture of the Federal 
Ministry of Agriculture and Natural 
Resources, the North Eastern State’s 
Minis@ of Agriculture and Natural 
Resources and Ministry of Cooperatives, 
and the IDRC. 

Maiduguri is the capital of the former 
North Eastern State, now renamed 
Bomo State. The main food grains grown 
here are millet, sorghum, maize and 
smaller quantities of cowpeas, rice and 
wheat. A survey carried out early in the 
project showed that the region’s food 
grain industry was predominantly an 
“on-the-farm” industry, with only about 
10 to 15 percent of the crops entering 
formal market channels to supply a 
growing urban population. A great deal 
of speculation occurred before the grains 
reached the market, resulting in price 
instability: differences of as mucti as 40 
percent were noted in the price of 
sorghum between four regional markets. 

The grains weredehulled in the home, 
a process with low extraction rates, and 
then taken to small hammer mills to be. 
ground. The women sifted the flour in 
front of the mill for home use or sale. 
Frequently overcrowded, these mills 
were found to be unsanitary, losses were 
high during milling and sieving and the 
final productwas very expensive. 

Following the survey of the existing 
post-harvest system, a consumer prefer- 
ence study was carried out to determine 
what products were required. The study 
showed an increase in the use of 
packaged flours for preparing traditional 
foods and a shift to processed foods. 
Non-traditional foods were also gaining 
in popularity: bread, for instance, was 
being purchased by 64 percent of the 
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households surveyed. Snack foods were 
also popular, particularly among chil- 
dren. 

A mill managing committee was set 
up, forming a single system embracing 
supply, mill management, marketing and 
access to consumers. From the begin- 
ning the mill was simply considered to 
be part of the overall system. A relatively 
simple mill was developed consisting of 
a precleaner, a dehuller, plate and 
hammer mills and a flour sifter. A unit for 
heat-sealing plastic bags was also in- 
cluded. Power requirements are met by 
two low-speed diesel engines. All units, 
with the exception of the dehuller, were 
readily available in Canada. The 
mechanical dehuller was developed 
with the help of the National Research 
Council of Canada at its Prairie Regional 
Laboratory, in Saskatoon. The abrasive 
action dehuller can process sorghum, 
millet, cowpeas and maize. 

Mechanical dehulling was an innova- 
tion as all dehulling had previously been 
done manually, by soaking the grain and 
pounding it with a mortar and pestle. 
Losses were high, only 65 percent of the 
grain being recovered. The traditional 
product, with its high moisture content, 
fermented in one to three days. 

The changes noted in food patterns 
during the consumer survey presented 
an opportunity to develop more nutriti- 
ous food from local cereal and legume 
flours and a test kitchen was established. 
New high protein products containing 
sorghum, millet and cowpea flours were 
developed. It was found, for example, 
that traditional noodles could be made 
successfully with up to 50 percent local 
sorghum flour replacing wheat flour and 
they contained 12 to 16 percent protein. 
Consumer education on the use of the 
new products was also carried out. 

By the end of 1976 the mill was 
processing almost 1.5 tons of grain a 
day. Because it uses a dry processing 
cycle, the shelf life of the products has 
been greatly extended and the grain 
recovery rate increased to nearly 80 
percent. Mill products are being sold in 
the town. A bakery to use the mill’s 
products and train others has also been 
built: bread containing sorghum flour as 
well as wheat flour is being produced 
and sold each day. 

The advantages of the mill are that 
cereal losses are reduced, more proces- 
sed goods are available to consumers, 
and women are being spared the long 
and tedious task of dehulling the grain. 
By creating a market for the local grains, 
the mill is also encouraging farmers to 
produce more, increasing their incomes 
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and reducing the region’s dependence 
on expensive imported wheat. 

With IDRC assistance the Nigerian 
government has now launched a study of 
the possibilities of establishing similar 
mills throughout northern Nigeria. Re- 
cently, the Home Economics Division of 
the State Ministry of Natural Resources 
has disseminated the tested recipes and a 
booklet is being prepared for schools 
and extension workers. 

At about the same time as the 
Maiduguri Mill was being set up, 
Senegal was beginning a large-scale 
program of sorghum breeding, inter- 
cropping and preservation. Carried out 
by the Centre national de recherches 
agronomiques (CNRA), the program 
sought to improve the existing varieties 
of sorghum and introduce the better 
varieties to rural communities together 
with appropriate management practices 
in mixed systems with millet and cow- 
p&S. 

The second component of the prog- 
ram was to improve the drying, storage, 
distribution and utilization of the crops, 
a problem that had been largely neg- 
lected but would become all the more 
important as the new, higher-yielding 
varieties were adopted by the farmers. 

The CNRA team, headed by Dr Gordon 
Yaciuk, a Canadian agricultural en- 
gineer, tested various grain storage bins. 
They found that with good management, 
and when filled with well dried grain, 
slightly modified traditional structures 
made of woven branches or sorghum 
stalks were as efficient as elaborate 
concrete or metal silos, and much less 
expensive. But because these had to be 
relatively small to be manually filled and 
unloaded, they designed a paltitioned 
silo made from local flat bricks that is 
suitable to cooperative village storage. 

If silos were adequate, the practice of 
drying crops in stacks in the fields was 
not and storage losses resulted from the 
poor quality of the grain. Trials were 
carried out to use solar and wind energy 
to their maximum. The researchers de- 
termined the angle of the sun for every 
day of the year and the direction of the 
prevailing winds. They then built simple 
platforms, oriented so that the heads of 
the grain face into the wind. What they, 
in fact, produced was a simple solar 
cross-flow dryer that significantly re- 
ducesgrain moisture. 

A survey had shown that local women 
spend up to six hours a day decorticating 
and grinding cereals for their family’s 
meals, a task they were increasingly 
resenting. If women were freed from this 
task, Dr Yaciuk reasoned, they would 
have more time to devote to other 
activities such as gardening and poultry 
raising. The dehuller that proved so 
successful in Maiduguri was tested at 
CNRA along with a small locally man- 
ufactured cone style dehuller. 

Thefindingsfrom thefirst phaseofthis 
project are now being tested in two 
villages, one a community of about 50 
families using the small cone style 

dehuller, the other a large village where 
a cooperative system will be introduced, 
using a dehuller similar to the one in 
operation at Maiduguri. 

The example set at Maiduguri and in 
Senegal did not go unnoticed. At the 
1975 meeting of the Commonwealth 
Ministers of Agriculture, the government 
of Botswana, among others, expressed 
interest in the wccess achieved at 
Maiduguri in dehulling sorghum. The 
major technical problem in the de- 
velopment of a small scale milling 
industry in Botswana had been removing 
the pericarp, or husk, from the sorghum 
grain immediately prior to its milling. 
Failure to do so resulted in a discolowed 
meal with a bad taste. 

The people of Botswana consume 
about 80,000 tons of cereal grains a 
year, mainly sorghum and maize. Condi- 
tions in the country are particularly 
suited to growing sorghum but although 
maize is only grown in the south, there 
has been a shift in recent years by 
consumers in favour of maize, most of 
which is impolted from South Africa. 

The major reason for this shift is that 
industrially milled, pre-packaged maize 
meal has become increasingly available. 
A second reason is that the price of 
maize is subsidized to South African 
consumers, who include Botswana in 
their marketing system. As Botswana 
lacked storage facilities, most of its 
sorghum crop was exported to South 
Africa, only to be reimported later on 
during the year, at higher prices. 

In remote areas transportation also 
presents such problems that sorghum 
prices are depressed to the point where 
crops go unharvested in the fields. 
Farmers with stocks of unsold grain 
following a good harvest often fail to 
plant the following year. In 1975 this 
resulted in the harvest dropping to 
one-third of the previous year’s produc- 
tion. 

The Botswana Agricultural Marketing 
Board (BAMB) was created in 1974 to 
solve some of these marketing problems. 
Storage facilities were their first priority 
and facilities are being built at key 
locations along the main rail line and in 
villages. BABM is now competing with 
South African purchasers for the sor- 
ghum harvest. 

As a complementto these efforts, BAMB 
requested IDRC assistance to develop a 
small scale sorghum milling technology 
to produce sorghum meal at the village 
I&l, at prices comparable to those of 
maize meal. By providing a market for 
the sorghum crop, the farmer would 
receive a better price and would be 
encouraged to produce more. 

The pilot mill was set up at Pitsane, a 
small village in a major grain growing 
area in southeast Botswana, located on 
road and rail lines to the urban northern 
areas. The mill uses the equipment 
developed through the projects in 
Nigeria and Senegal and includes two 
dehullers, one hammer mill and a 
packager. 

A consumer preference study carried 
out while the mill was being installed 
showed a good potential market for the 
meal and detailed the product require- 
ments. The mill went into operation last 
November: a test market of the products 
met with unexpected success, with 
demand soon outstripping the available 

SUPPlY. 
Quality control tests of the mill’s 

products will be carried out during the 
next few months and the Botswana 
government will test the products in 
other areas. 

These projects and others in Asia and 
Latin America draw on a wide range of 
disciplines-engineering, food science 
and technology, nutrition and household 
sciences - in a concerted effort to 
improve the post-harvest system of the 
people’s staple foods. The benefits of 
such an integrated approach are nunwr- 
ous: losses and spoilage are reduced, the 
nutritional quality of the foods is in- 
creased. By providing a market for the 
crops and making them more consis- 
tantly available, it discourages cycles of 
surpluses and deficiencies and the result- 
ing fluctuating price levels. It can also 
lead to the establishment of new indus- 
tries and increase employment oppor- 
tunities. More important, it can provide a 
stimulus to local grain production and 
utilization and reduce dependence on 
imported cereals. Improving the post- 
harvest system is not simply a matter of 
reducing food losses: it is increasing the 
food supply. 0 

Simple drying racks built from local 
materials at CNRA in Senegal-angled 
to take advantage of the preva;,ing 
winds, they dry the millet fast. 


