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17 Avoiding bruchid infestation in
stored beans

Sindi Kasambala and Hendry A. Mziray 

Farmers in northern Tanzania lose a
considerable proportion of their stored
beans to small bruchid beetles. This
article describes the efforts of
ECABREN and CIAT to improve bean
production and reduce post-harvest
losses. Researchers and farmers jointly
carried out an experiment to measure
field infestation that illustrated the
importance of timely harvesting and also
led to the development of a more
comprehensive strategy for reducing
post-harvest losses of beans.

24 Improving cassava processing 
for the market

Quirien van Oirschot, Theresia Ngendello and
Andrew Westby

Cassava is an important staple food in
tropical Africa and has the potential to
become a cash crop in many African
countries. This article describes the
experiences of a collaborative project to
support cassava commercialization by
introducing a hand-operated cassava
chipper that produces a ‘new’ product:
cassava chips. The experiences of four
different farmer groups with the new
chipper provide a number of important
lessons, especially regarding market
linkages.
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10 Improving dairy products and market links 

Sonia Pezo and Daniel Rodríguez

D E A R  R E A D E R S

To help small-scale quesillo producers in Peru improve their
production methods, ITDG trained farmer extensionists on
milk quality, production of improved quesillo and other dairy
products, business management, organization and
leadership, and on basic equipment for quality control of
dairy products. These extensionists in turn offered training as
well as technical and commercial assistance to the quesillo
makers. While the results of this training and extension
model were quite different than originally planned, they
offered interesting benefits for both farmers and the farmer
extensionists, strengthened social capital and improved
linkages within the market chain. 

8 Producing for the family

Roger Sharland

The first concern of most small-scale
farmers is not whether they can market
their harvest but whether they have
produced enough to feed their families
and replenish their stores for another
season. This aspect of small-scale
agriculture is often over-looked by
development programmes that tend to
focus on increasing the production for the
market. For subsistence farmers,
however, post-harvest characteristics
such as taste and food preparation factors
are equally important as yield. Three
examples are given where research has
focused on yield and market rather than
on the values of subsistence, which has
led to introduction of high yielding
varieties that were not adopted by
farmers. It should be recognized that for
subsistence farmers post-harvest value is
strongly linked to the intended use of the
products, and less to the potential price
they can fetch on the market.

Replies to the Reader’s Survey that you received with the latest issue have started to reach us
here at ILEIA. We read all of them with great interest. The responses offer valuable insights
into who our readers are, how they use the LEISA Magazine and which issues concern them.
By filling in the questionnaire and returning it to us you not only provide us with much
appreciated information; those of you that receive the Magazine for free, will also ensure that
your subscription is updated and that you will continue to receive the Magazine. As we have
limited resources, it is really important that we hear from you so that we know that the
Magazine reaches someone who makes use of it. 

If you have not yet sent in the questionnaire, please do so before 1 November 2004! 
We will present a summary of the findings in a coming issue.

In this issue there is again a subscription form attached. Please give it to a friend or colleague
who may be interested in receiving LEISA Magazine! Remember that it is also possible to
subscribe with an email to subscriptions@ileia.nl or on our website: www.leisa.info . To reach
even more people, we will continue to enlist the help of our readers: presently, we are busy
with the production of a LEISA Magazine poster. You will receive it with the following issue
and we hope that you will find a space where you can put it on display.

The Editors



Editorial

Most agricultural research and extension efforts are focused on
increasing crop and livestock production, in order to improve
farm incomes and food availability. Often, however, the initial
gains from improved production are negated by losses that occur
during or after harvest. Currently, worldwide post-harvest losses
of agricultural produce are estimated at 30 percent. 

In practice, post-harvest management cannot be considered
independently of other production activities that take place on
the farm. The management and utilization of harvested produce
is only the last operation in a long process of production, in
which decisions are made at every stage, whether the final
produce is intended for home consumption or for the market.
This process is always linked to a particular social, cultural and
economic context. Improving post-harvest management may
therefore require inputs not only at technical, but also at
economic and organizational levels. Producing for external
markets often, in addition, requires specialized knowledge and
good institutional linkages.

People first
While technological aspects play an important role in post-harvest
management, social and cultural aspects often have an even
greater influence on the success of an intervention. Farmers that
mainly produce for home consumption value crops differently
than farmers producing for the market. For subsistence farmers,
the value of a crop variety may be primarily related to taste,
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cooking qualities and storability rather than to achieving a
maximum yield or increasing the marketability (Sharland, p. 8;
Daniel, p. 22). Possible interventions therefore have to be
evaluated in the light of farmers’ perceptions. O’Neill (p. 6)
stresses that new initiatives should always take into account
whether farmers have the labour capacity, energy and time to
carry out additional activities. Possible improvements and
changes related to post-harvest technologies like storage and
processing must therefore be discussed and evaluated in close
collaboration with the farmer community. Thijssen, p. 27, gives
an example of such a process. 

Many links in a chain
The extent of post-harvest losses depends on a variety of factors
such as the timing and method of harvest, perishability of the
product, temperature and humidity of the environment, time
between harvesting and consumption or processing, availability
of resources and individual skills of farmers with respect to
handling, storage and processing. Efforts to reduce losses after
harvest should start by carefully evaluating and planning the
stages of planting, growing and harvest. The management of
crops and animals greatly affects the quality and durability of
the harvested product. For example, proper management of
pasture areas increases the quality of milk (Pezo, p. 10) and
timely harvesting may reduce losses in the field due to crop
spillage or infestations by storage pests (Kasambala, p. 17). 
It is also important to use harvesting and transport techniques
that do not damage the produce, as injuries open the way for
bacteria and pests (Diño, p. 28). 
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From field to market 
Mud granary for storing millet in Niger. 



as farmer-market links are direct. Production focused on
regional, national or international markets is more complicated.
The particular situation of farmers, such as their capacity to
carry out processing (Pezo, p. 10), as well as the distance
between the farm and the potential market, is of vital importance
and greatly influences the outcome of marketing efforts, as Van
Oirschot (p. 24) shows. Van Oirschot also stresses the necessity
of having effective links with all the actors involved in the
market chain. Creating good linkages between stakeholders is
much easier if farmers are well organized and if expert help is
obtained, as the process is very time consuming and requires
expertise (Bernet, p. 18). In addition, regional, national and
international markets are often subject to specific rules and
regulations, which often makes assistance by experts or
institutions an essential ingredient for successful marketing
(Fernández, p. 20). In order to grow and to improve the quality
of their products, cooperatives, small companies and enterprises
may need credit, which is often very difficult to obtain
(Muhammad, p. 30). 

To be able to develop their production systems, farmers need
access to information and successful experiences. Given the fact
that national extension systems are sometimes rather weak
(Bakheit, p. 14), attempts are being made to transfer this
information by other means. Pezo, p. 10, describes how farmers
themselves are systematically involved in the process of
knowledge transfer, thereby creating an “extension system” at
the local level.

To help farmers reduce post-harvest losses, it is important to
take into account a great deal more than just potential
technological improvements. Farmers’ objectives; the farming
system, its components and its management; the level of farmer
organization; and the level of access to information, markets and
credits all play a crucial part in the success of any attempts to
improve post-harvest management. There are many ways to add
value to produce, be it for own use or for the market. However,
producing for markets is not easy and requires thorough
preparation and involvement of many different actors.  

■

Storage
In many cases, a large part of the harvest has to be stored – either
for own consumption later, as seed for the following season or for
later sale or processing. Post-harvest losses can be reduced by
proper cleaning and preparation of the produce, and careful
storage and processing. During storage, biotic (e.g. insects, fungi
and rats) and abiotic factors (temperature, humidity and light)
affect the quality and durability of the harvested product. Abiotic
factors may slow down or speed up the natural breakdown of
products. They may also have a direct influence on biotic factors
or vice versa. High temperature and humidity levels promote the
growth of fungi, while the presence of storage insects increases
humidity and the risk of fungi growth. 

Most farming communities have traditional methods and
structures for storing their produce. These vary according to the
particular climatic conditions, type of crop, and construction
materials available, but most of the structures keep temperature
and humidity levels low and pests out. Some examples are given
on page 15. The use of plants with insect repellent properties is
also common (Kasambala, p. 17). ”Traditional” structures are
often adapted or improved as practices or circumstances change
(Haile, p. 16). In some cases, they may be replaced completely
by new storage devices such as metal silos or bins (Mejía, p. 16). 

Value adding
Food products are often processed directly on the farm in order
to make them less susceptible to pests and unfavourable climatic
conditions. This prolongs a product’s life and also adds value.
Processing by dehydration, fermentation, salting, adding sugar,
smoking and heating is widely practised at the household level.
There may be other reasons for processing as well: improvement
of nutritional quality, safety or taste; creation of a new product
with an added (market) value; generation of income and/or
creation of employment. 

Today many efforts are being made to process products for local,
national or international markets, in the hope that the processed
product may fetch the farmer a better price. Selling products on
an individual basis for a local market is relatively uncomplicated

Issue 21.1: “Energy on the farm”
In agricultural ecosystems, solar energy is transformed into biomass. In order to manage this process to meet human
requirements for products such as food, fodder, fibre and fuel, more energy is required. Modern industrialized agriculture
depends heavily on non-renewable energy in the form of synthetic fertilizers, pesticides and mechanization, often to the extent
that more energy has to be put into agricultural production than eventually comes out in the form of useful products. Small-scale
farmers, on the other hand, mostly have to depend on their own labour, perhaps with some animal power. Energy availability is
one of the limitations faced by small-scale farmers trying to develop their farming systems or increase their capacity to process
agricultural products. 

In this issue we plan to take a closer look at how small-scale farmers can access and make better use of sustainable energy
sources available to them. One option may be to further develop the farming system to enable a closer integration of its different
components such as crops, animals and micro-organisms so that the energy present within the system can be released and
utilized efficiently. Examples could include different kinds of biogas technologies, which are closely integrated with the
cropping cycle (for biomass) and perhaps animal husbandry (for manure) on the farm; or agroforestry systems that integrate
energy crops. Another option may be to find simple ways of harvesting renewable energy, such as solar, wind or water generated
power, for use on the farm. Technologies that will enable more efficient use of energy are also of interest. How do these systems
work? And under which conditions can they provide opportunities for small-scale farmers?

Deadline for contributions is 1 December 2004

You are invited to contribute to these issues with articles (about 800, 1600 or 2400 words + 2-3 illustrations and references),
suggest possible authors, and send us information about publications, training courses, meetings and websites. Editorial

support is provided. ILEIA offers to pay on request Euro 75.00 per article published in LEISA Magazine. 5
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household should also have the capacity to integrate these new
activities into ongoing tasks and existing divisions of labour. 

Storage. Even with a good harvest, most farm families find it
difficult to store their staple commodities from one season to the
next, particularly in semi-arid areas where there is only one
annual crop. It is a major challenge to store home-grown staples
for almost a year with only basic preservation. A well-
constructed store that offers good protection is essential. Re-
arranging or removing the contents of the store from time to
time can help ensure good air movements, and occasional pest
control treatments – natural or artificial – can also help.
Successful storage requires time and effort.

Transportation is another burdensome task. If farmers decide to
sell their crop, transport needs increase dramatically. This can
involve either heavy investments of time and physical effort or
profits being lost as middlemen are paid to transport farmers’
products to market. An important and often neglected aspect of
marketing is the burden it places on women, especially in the
poorest households, who have to head-load goods to market. 

Frequently suggested ways of reducing cost and effort are selling
goods locally, adding value by drying or cooking, or storing
produce until times of greater scarcity. How appropriate these
strategies are for specific local situations should be evaluated
from an ergonomics perspective before they are implemented.

Implications and solutions
The physical energy and time required for post-harvest activities
represent a significant drain on smallholders’ resources. They
may be less arduous than land preparation activities but they are
usually associated with higher levels of drudgery. There is also a
gender bias. As far as subsistence crops are concerned, it is
usually the women who are most involved in post-harvest
activities. There is very little published information on the
intensity and duration of post-harvest tasks but Table 1, compiled
by Bleiberg et al. (1980) from a study of rural women in Burkina
Faso, shows the amount of energy a woman would usually spend
on farm-related activities.

Table 1. Rates of energy spent by female farmers
engaged in various activities

Activity Energy expenditure
Watts kJ/min

Standing 95 5.7
Walking 210 12.6
Washing clothes 225 13.5
Fetching water from well 285 17.1
Thinning 248 14.9
Grinding 290 17.4
Hoeing 302 18.1
Pounding 317 19.0

Adapted from Bleiberg et al., 1980.

In many agricultural development projects there is an implicit
expectation that hunger and poverty could be reduced if farmers
were able to grow more crops more reliably. The needs and
capabilities of those involved in such initiatives are frequently

Dave O’Neill

Human labour is one of the most important resources available
to small-scale and subsistence farmers. Achieving a good
quality harvest and the process of storing, processing and selling
crops require considerable efforts. In carrying out the necessary
tasks, physical strength, health and motivation are as important
as other critical resources such as tools, animals or technologies.
The study of the physical and mental capacities of human beings
in relation to work is part of the science of ergonomics.

Within each farm household or community, choices have to be
made and tasks prioritized. Ergonomics provides an approach
and tools for understanding how human resources can best be
employed and how farmers can get the best returns for their
efforts and investments. Post-harvest activities could often be
better managed if ergonomics factors were taken into account. 

There are four main categories of post-harvest activity:
separation, preservation, storage and transportation. Potentially,
most small-scale farmers can increase efficiency and
productivity in each of these areas. Before suggesting how
ergonomics can guide effective decision making, we will look
more closely at the types of work involved in each of these
activities. 

What’s involved
Separation or extraction involves removing the valuable part of
a plant – fibre, protein, starch – by threshing, hulling, pressing,
peeling or grinding. At subsistence level separation involves
much hard work and returns are often low because of wastage
and impurities. 

Preservation includes the use of chemical and natural treatments
to prevent spoilage by insects and fungi. However, it also
includes processes such as drying, cooking, smoking and
pickling. Small-scale farmers often lack the facilities to make
the best use of these techniques. Encouraging farmers to add
value to their farm products is currently seen as a way of
alleviating poverty. Effective processing, however, is not simply
a matter of introducing appropriate technologies. The farm

6
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Taking human beings into account

Separation involves much hard work and returns are often low because
of wastage and impurities.
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that should be considered include whether those involved in new
initiatives have the labour capacity, energy reserves (adequate
diets) and time to complete these tasks satisfactorily. Are children
being taken out of school to help with these additional tasks?
Could alternative sources of power such as draught animals help
and are they available? Could tools that are more suited to the
physical capacities of different members of the farm household 
– men, women and children – make an effective contribution?

Farmers’ production will suffer when human resources are not
well used. Whether actions to alleviate poverty have a positive or
negative result will depend on achieving a balance between the
physical capacities of individual members of farm households
and what seem to be economically attractive options.

Jaffry (2001) has drawn attention to the way human labour is
used in smallholder agriculture, particularly in post-harvest
operations. He has developed a “Human Factor Decision Tree”
to help find solutions to some of these questions and ensure that
human factors are always taken into account in agricultural
projects (see box). 

When ergonomics is translated in a participatory way, it
becomes possible to assess how time, energy and labour are
being used within a farm household. A careful consideration of
the ergonomic status of the farm household is, therefore,
necessary before policy and technological innovations are
considered. This will ensure that proposed interventions are
appropriate and can be integrated into existing communal
practices without endangering the success of the cropping cycle
or the quality of farmers’ lives. 

■

Dave O’Neill. Research Leader. Silsoe Research Institute, Wrest Park, Bedford
MK45 4HS, United Kingdom. Email: dave.oneill@bbsrc.ac.uk

References
- Bleiberg, F. M.; T. A. Brun; S. Goihman and E. Gouba, 1980. Duration of activities
and energy expenditure of female farmers in dry and rainy seasons in Upper-
Volta. British Journal of Nutrition 43: 71-82.
- Jafry, T., 2001. Human considerations in crop post-harvest operations. 33 p.
Silsoe Research Institute. Available from DFID Crop Post-Harvest Programme
(CPHP), NR International Ltd, Kent ME20 6SN, UK. (www.cphp.uk.com)

not taken into account although it is clear that every plant grown
requires human effort during land preparation, sowing and crop
care, harvesting, and the post-harvest period. Important issues

7

L
E

IS
A

 M
A

G
A

Z
IN

E
 .S

E
P

T
E

M
B

E
R

 2004

Efficiency is a human factor
People, or the human capital, are the most valuable resource
of any country. Human capital is important and not in great
shape in developing countries. If attention is not paid to the
human factor in designing projects you risk not getting the
most of the limited human capital that exists or, worse still,
you can run down human capital still further because of
inappropriate interventions that cause fatigue or injuries, or
divert attention away from other important tasks. The
relationship between people and their working environment 
– ergonomics – is about developing systems and technology
that can accommodate people. Human considerations are
particularly important in post-harvest activities where work is
often heavy and intensive and where efforts are needed to
reduce workload and drudgery and prevent health disorders
and accidents caused by inappropriate technology. 
Figure 1 provides a good example of the amount of effort 
a smallholder has to make to get his or her crop from the
field. It illustrates how an ergonomic approach can be used 
to identify areas where efficiency can be improved and
workloads lightened. In the publication Human
Considerations in Crop Post-Harvest Operations published
by the Crop Post-Harvest Programme (NRI), Tahseen Jafry
discusses the factors to take into account when designing
interventions to improve post-harvest operations. The author
provides project designers with a series of “points to
remember” under the headings transport and marketing;
processing equipment; workplaces for storing and handling
produce; and the working environment itself. 

■

The booklet contains 33 pages and can be obtained from the Crop Post-Harvest
Programme, NR International Ltd., Park House, Bradbourne Lane, Aylesford,
Kent, ME20 6SN UK. Email: c.wheeler@nrint.co.uk

Figure 1: Transport requirements for a typical small householder. Source: Human Considerations in Crop Post-Harvest Operations, by Tahseen Jafry.



Roger Sharland

The first concern of most small-scale farmers is not whether they
can market their harvest but whether they have produced enough
to feed their families and replenish their stores for another
season. For them, perhaps the most important post-harvest
activity is preparing home-grown produce for household
consumption. This aspect of small-scale agriculture is often over-
shadowed by the tendency to focus only on the market sector.
Production for home consumption is dismissed as subsistence
production and irrelevant to developing a market economy.
Ignoring the significance of the subsistence sector, however, has
been the main weakness of much development planning.

One of the characteristics of subsistence is that farmers want to
grow the type of crops that are good to eat and easy to prepare.
Home-produced food usually has different characteristics from
partially or wholly processed bought food. The post-harvest
characteristics of a crop provide a basis for planning a harvest to
meet household family needs. 

In principle, farmers who grow their own food should be able to
decide what type of food they eat. Unfortunately their choices
are often restricted by external factors. Farmers’ choice of seed,
for example, has become seriously restricted as a result of the
impact of the commercial seed market – an issue that should be
of major concern to development practitioners. In traditional
agricultural systems seed is normally selected and stored at
family level and reflects local cultural as well as family
preferences. In many areas farmers are finding it increasingly
difficult to find the type of seed they want. Sometimes this is
because farmers have been unable to produce local varieties
because of war or famine. At other times it is because farmers
themselves have switched to more commercial varieties and
stocks of traditional seed varieties have run low. 

Small-scale farmers tend to regard post-harvest characteristics as
being as important as yield, as the case of the southern Sudan
shows. Since the early 1990s, NGOs have been shipping
hundreds of tons of seed into the region. Although their objective
was to encourage self-sufficiency and reduce dependence on
food aid, they have had little success. Farmers continued to look
for local varieties using the imported seed – after the pesticides
has been washed off – as food while building up their reserves of
traditional seed varieties. These varieties were preferred because
they were bred by local farmers and well adapted to local
conditions, unlike recently introduced exotic varieties. Serena,
for example, is a sorghum variety external agencies are still
encouraging in the region. While local farmers acknowledge that
it grows well, they do not find it suitable for local consumption.
Not only do birds eat most of the harvest because the plant
flowers and produces at times when grass seed is scarce, but local
people do not like the way it tastes either. 

It is questionable how far decision makers can take these types
of factors into consideration. A lack of focus on the subsistence
sector is often the reason why they fail to realize that, for small-
scale farmers, post-harvest characteristics are as important as
yield. In the 1970s, for example, seeds were being screened for
bulking and distribution at Yei, a local research station. The
emphasis was on quick maturation and high yield and one
variety of each of the three crops of interest to the researchers –
sorghum, groundnut and maize – was identified. Over the last
30 years, and at considerable expense, these varieties have been

encouraged despite conspicuous consumer resistance and the
fact that few farmers chose to plant them.

Culture and language can often be a barrier when farmers are
asked for their opinion about new varieties. Evaluators are
sometimes unable to appreciate the reasons why farmers prefer
local varieties, even though they recognize that new varieties
have some good qualities. While Serena is popular with farmers
producing for the market, for example, subsistence producers
and discerning housewives find the high tannin content of local
varieties tastier and more digestible. Also women say Serena
does not grind so well on the grinding stones they use for
producing flour. 

In the same way Makulu Red, identified as the main variety of
groundnut during the trials, is currently being grown in south
Sudan mainly because it is difficult to get other types of seed.
However, it is not popular. In Zambia, where it originated, it is
grown as a vegetable oil variety and cash crop. In southern
Sudan although groundnuts are also an important cash crop,
they are grown for their flavour. Because they are an important
part of southern Sudanese cooking, households consider
qualities such as grindability and the quality of the paste to be
important. Groundnuts are seen as far too valuable a crop to be
used for oil when cheaper oil is available at the market.

The third seed variety that was identified and encouraged is
Katumani maize, even though maize is not a main crop for most
communities. Katumani maize was developed as a variety for
the drier parts of Kenya where maize is a staple food and used as
flour. In southern Sudan maize is mainly eaten green on the cob
and local farmers complain that Katumani does not have a good
taste when eaten this way.

These three examples are just a sample of many similar
incidences in Africa where research has focused on yield and
market rather than the values of subsistence. They help us
understand how farm families think about post-harvest value.
Across the region farmers complain about the lost landraces of
former generations. Southern Sudan is fortunate in still having
these landraces and farmers are still able to reject imported
varieties and plant their local preferred seeds. In many other
places, however, such favoured varieties are no longer available.
In some places including Tanzania and Ethiopia, governments
are actively discouraging them. 

Not for cash
The added value appreciated by the southern Sudanese farmers
and consumers cannot be measured in purely monetary terms.
They are social and aesthetic values that are much harder to
quantify. The difficulty in quantifying palatability and food
preparation factors when assessing crop varieties is probably
why these aspects have been neglected in agronomic research.
Assessing consumer preference is especially difficult when a
product does not enter the market but is consumed by a large
number of very small units. 

As a result of experiences such as those outlined above, REAP
(Rural Extension with Africa’s Poor) has always tried to work
with the values subsistence farmers consider important.
Subsistence is not seen as an inadequate system to be replaced
by commercial production but as a value to strive towards and
improve from within. A family that is able to grow an adequate
amount of its own food has a firm and healthy basis for other
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Ansen Ward and Alabi Bortey

Fish is the main source of animal protein for over a billion peo-
ple and contributes significantly to the economies of many
countries. Currently, small-scale fisheries support about 200
million people worldwide and at least 100 million depend on
the post-harvest sector. Post-harvest fisheries include every-
thing that happens from the time fish are caught to when they
are finally consumed or processed into products like animal
feed.

Although figures show that the poor probably depend more on
the post-harvest side of fisheries than on the capture side, post-
harvest activities are poorly represented in development poli-
cies and plans. This is because post-harvest activities are gener-
ally poorly differentiated from harvesting and aquaculture, the
practice of aggregating information on post-harvest practices
with other non-fisheries data (trade, transport etc), and the fact
that the limited amount of knowledge that is available is rarely
brought together and presented in a way development workers
and policy makers can use. 

The Post-Harvest Fisheries Research Programme (PHFRP)1 is
working to establish a strong position for post-harvest fisheries
issues on development policy agendas. Its projects aim to
improve the livelihoods of those dependent on post-harvest
fisheries by reducing losses, improving quality and utilization,
and working towards more favourable legal, marketing and
credit infrastructures.

The PHFRP has developed tools to assist planning and devel-
opment in the post-harvest fisheries sector. In Ghana, for exam-
ple, representatives from civil society and the public and private
sectors have worked together to develop two tools: the
Fisheries Post-Harvest Overview Manual (FishPHOM) and the

Post-Harvest Livelihoods Analysis Tool (PHLAT). FishPHOM
helps planners systematize, understand and respond to prob-
lems in the sector in terms of employment, food security, for-
eign exchange generation and poverty reduction. It also enables
them to develop a sound understanding of livelihood issues and
the impact of the changes taking place. The aim is to develop a
knowledge resource that provides a sound basis for policy for-
mulation, planning, research and institutional collaboration and
cooperation. In Ghana, FishPHOM has been used successfully
to develop the Ghana Post-Harvest Fisheries Overview.
PHLAT is a tool that uses the sustainable livelihoods approach
to understand the livelihoods of people involved in the post-
harvest sector and is designed to work at the local government,
community and stakeholder level. 

Together, these tools enable a well informed planning frame-
work to be developed and enable national administrations to
mainstream post-harvest fisheries in national fisheries policies,
decentralization planning, and Poverty Reduction Strategies.
They will also help to inform and influence the evolution of the
FAO Code of Conduct for Responsible Fisheries in the future.

■

Ansen Ward. IMM, IMM Ltd, The Innovation Centre, Rennes Drive, 
University of Exeter, Exeter EX4 4RN, UK. Tel: +44 (0) 1392 434143 
Email: A.Ward-IMM@exeter.ac.uk;  www.ex.ac.uk/imm/

Alabi Bortey. Directorate of Fisheries, Ministry of Food and Agriculture, 
P.O. Box 630, Accra, Ghana Tel: +233 21 776071-2 Fax: +233 21 776005 
Email: alibi_bortey@yahoo.com 

1 A full version of this article is available from LEISA Magazine. For more details
on post-harvest fisheries issues, the work of the DFID Post-Harvest Fisheries
Research Programme and copies of tools and other outputs, please contact the
following: DFID Post-Harvest Fisheries Research Programme, NR International
Ltd, Park House Bradbourne Lane, Aylesford, Kent, ME20 6SN, UK 
Tel: +44 (0) 1732 878663, Email: j.sanchez@nrint.co.uk ; www.nrinternational.co.uk
and the author. 

aspects of life. There are very serious pressures on traditional
production systems and like any other sector the subsistence
sector needs to move forward and be improved. In doing so,
however, those involved in development should work towards
improvements within the values that local farmers consider to be
a good crop and good food. It should be understood that the
value of a crop includes its value in the kitchen. 

For the farmer producing for the family, the value of the harvest
lies in its contribution to the family’s nutrition and food
satisfaction. Good levels of family nutrition depend as much on the
way crops are used in the post-harvest period as on the quantity of
production. The quality of nutrition is more within a family’s
control when food is produced at home than when it is purchased
from outside. 

Working with these principles in mind, REAP is involved in a
number of post-harvest activities that aim to help families make
the most effective and beneficial use of the food they produce.
These include a nutritious porridge using a combination of
locally grown crops. A mixture of ground grains, pulses and oil
seeds form the basis of the porridge, and dried green leafy
vegetables are added to make a low-cost and high nutrient-value

meal. The porridge enables dried green leafy vegetables – in this
case either dried leaves of cowpea or moringa (Moringa
oleifera) – to be incorporated in a tasty way for a dish that can be
prepared the whole year round. The porridge has proved to be a
good way to get young under-nourished children to eat
vegetables and provides an excellent example of where value
lies in the way a product is used rather than in its market value. 

Working within the values of subsistence production, REAP has
found that practical and noticeable differences can be made at
the local level once it is recognized that more post-harvest value
lies in the way products are used than in the price they can fetch.
Through REAP’s efforts, Sudanese women have taught women
in western Kenya how to grind their groundnuts to paste and
they now use their groundnuts in more varied ways. By
recognizing the value in what is cooked and used in the home,
REAP has been able to help those with small plots to increase
their quality of life by showing them what they can do for
themselves with little or no cash. 

■

Roger W. Sharland. REAP, P.O. Box 21083, Ngong Road, Nairobi, 00505 Kenya.
Email: rogersharland@yahoo.co.uk
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Roger Sharland

The first concern of most small-scale farmers is not whether they
can market their harvest but whether they have produced enough
to feed their families and replenish their stores for another
season. For them, perhaps the most important post-harvest
activity is preparing home-grown produce for household
consumption. This aspect of small-scale agriculture is often over-
shadowed by the tendency to focus only on the market sector.
Production for home consumption is dismissed as subsistence
production and irrelevant to developing a market economy.
Ignoring the significance of the subsistence sector, however, has
been the main weakness of much development planning.

One of the characteristics of subsistence is that farmers want to
grow the type of crops that are good to eat and easy to prepare.
Home-produced food usually has different characteristics from
partially or wholly processed bought food. The post-harvest
characteristics of a crop provide a basis for planning a harvest to
meet household family needs. 

In principle, farmers who grow their own food should be able to
decide what type of food they eat. Unfortunately their choices
are often restricted by external factors. Farmers’ choice of seed,
for example, has become seriously restricted as a result of the
impact of the commercial seed market – an issue that should be
of major concern to development practitioners. In traditional
agricultural systems seed is normally selected and stored at
family level and reflects local cultural as well as family
preferences. In many areas farmers are finding it increasingly
difficult to find the type of seed they want. Sometimes this is
because farmers have been unable to produce local varieties
because of war or famine. At other times it is because farmers
themselves have switched to more commercial varieties and
stocks of traditional seed varieties have run low. 

Small-scale farmers tend to regard post-harvest characteristics as
being as important as yield, as the case of the southern Sudan
shows. Since the early 1990s, NGOs have been shipping
hundreds of tons of seed into the region. Although their objective
was to encourage self-sufficiency and reduce dependence on
food aid, they have had little success. Farmers continued to look
for local varieties using the imported seed – after the pesticides
has been washed off – as food while building up their reserves of
traditional seed varieties. These varieties were preferred because
they were bred by local farmers and well adapted to local
conditions, unlike recently introduced exotic varieties. Serena,
for example, is a sorghum variety external agencies are still
encouraging in the region. While local farmers acknowledge that
it grows well, they do not find it suitable for local consumption.
Not only do birds eat most of the harvest because the plant
flowers and produces at times when grass seed is scarce, but local
people do not like the way it tastes either. 

It is questionable how far decision makers can take these types
of factors into consideration. A lack of focus on the subsistence
sector is often the reason why they fail to realize that, for small-
scale farmers, post-harvest characteristics are as important as
yield. In the 1970s, for example, seeds were being screened for
bulking and distribution at Yei, a local research station. The
emphasis was on quick maturation and high yield and one
variety of each of the three crops of interest to the researchers –
sorghum, groundnut and maize – was identified. Over the last
30 years, and at considerable expense, these varieties have been

encouraged despite conspicuous consumer resistance and the
fact that few farmers chose to plant them.

Culture and language can often be a barrier when farmers are
asked for their opinion about new varieties. Evaluators are
sometimes unable to appreciate the reasons why farmers prefer
local varieties, even though they recognize that new varieties
have some good qualities. While Serena is popular with farmers
producing for the market, for example, subsistence producers
and discerning housewives find the high tannin content of local
varieties tastier and more digestible. Also women say Serena
does not grind so well on the grinding stones they use for
producing flour. 

In the same way Makulu Red, identified as the main variety of
groundnut during the trials, is currently being grown in south
Sudan mainly because it is difficult to get other types of seed.
However, it is not popular. In Zambia, where it originated, it is
grown as a vegetable oil variety and cash crop. In southern
Sudan although groundnuts are also an important cash crop,
they are grown for their flavour. Because they are an important
part of southern Sudanese cooking, households consider
qualities such as grindability and the quality of the paste to be
important. Groundnuts are seen as far too valuable a crop to be
used for oil when cheaper oil is available at the market.

The third seed variety that was identified and encouraged is
Katumani maize, even though maize is not a main crop for most
communities. Katumani maize was developed as a variety for
the drier parts of Kenya where maize is a staple food and used as
flour. In southern Sudan maize is mainly eaten green on the cob
and local farmers complain that Katumani does not have a good
taste when eaten this way.

These three examples are just a sample of many similar
incidences in Africa where research has focused on yield and
market rather than the values of subsistence. They help us
understand how farm families think about post-harvest value.
Across the region farmers complain about the lost landraces of
former generations. Southern Sudan is fortunate in still having
these landraces and farmers are still able to reject imported
varieties and plant their local preferred seeds. In many other
places, however, such favoured varieties are no longer available.
In some places including Tanzania and Ethiopia, governments
are actively discouraging them. 

Not for cash
The added value appreciated by the southern Sudanese farmers
and consumers cannot be measured in purely monetary terms.
They are social and aesthetic values that are much harder to
quantify. The difficulty in quantifying palatability and food
preparation factors when assessing crop varieties is probably
why these aspects have been neglected in agronomic research.
Assessing consumer preference is especially difficult when a
product does not enter the market but is consumed by a large
number of very small units. 

As a result of experiences such as those outlined above, REAP
(Rural Extension with Africa’s Poor) has always tried to work
with the values subsistence farmers consider important.
Subsistence is not seen as an inadequate system to be replaced
by commercial production but as a value to strive towards and
improve from within. A family that is able to grow an adequate
amount of its own food has a firm and healthy basis for other
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Ansen Ward and Alabi Bortey

Fish is the main source of animal protein for over a billion peo-
ple and contributes significantly to the economies of many
countries. Currently, small-scale fisheries support about 200
million people worldwide and at least 100 million depend on
the post-harvest sector. Post-harvest fisheries include every-
thing that happens from the time fish are caught to when they
are finally consumed or processed into products like animal
feed.

Although figures show that the poor probably depend more on
the post-harvest side of fisheries than on the capture side, post-
harvest activities are poorly represented in development poli-
cies and plans. This is because post-harvest activities are gener-
ally poorly differentiated from harvesting and aquaculture, the
practice of aggregating information on post-harvest practices
with other non-fisheries data (trade, transport etc), and the fact
that the limited amount of knowledge that is available is rarely
brought together and presented in a way development workers
and policy makers can use. 

The Post-Harvest Fisheries Research Programme (PHFRP)1 is
working to establish a strong position for post-harvest fisheries
issues on development policy agendas. Its projects aim to
improve the livelihoods of those dependent on post-harvest
fisheries by reducing losses, improving quality and utilization,
and working towards more favourable legal, marketing and
credit infrastructures.

The PHFRP has developed tools to assist planning and devel-
opment in the post-harvest fisheries sector. In Ghana, for exam-
ple, representatives from civil society and the public and private
sectors have worked together to develop two tools: the
Fisheries Post-Harvest Overview Manual (FishPHOM) and the

Post-Harvest Livelihoods Analysis Tool (PHLAT). FishPHOM
helps planners systematize, understand and respond to prob-
lems in the sector in terms of employment, food security, for-
eign exchange generation and poverty reduction. It also enables
them to develop a sound understanding of livelihood issues and
the impact of the changes taking place. The aim is to develop a
knowledge resource that provides a sound basis for policy for-
mulation, planning, research and institutional collaboration and
cooperation. In Ghana, FishPHOM has been used successfully
to develop the Ghana Post-Harvest Fisheries Overview.
PHLAT is a tool that uses the sustainable livelihoods approach
to understand the livelihoods of people involved in the post-
harvest sector and is designed to work at the local government,
community and stakeholder level. 

Together, these tools enable a well informed planning frame-
work to be developed and enable national administrations to
mainstream post-harvest fisheries in national fisheries policies,
decentralization planning, and Poverty Reduction Strategies.
They will also help to inform and influence the evolution of the
FAO Code of Conduct for Responsible Fisheries in the future.

■

Ansen Ward. IMM, IMM Ltd, The Innovation Centre, Rennes Drive, 
University of Exeter, Exeter EX4 4RN, UK. Tel: +44 (0) 1392 434143 
Email: A.Ward-IMM@exeter.ac.uk;  www.ex.ac.uk/imm/

Alabi Bortey. Directorate of Fisheries, Ministry of Food and Agriculture, 
P.O. Box 630, Accra, Ghana Tel: +233 21 776071-2 Fax: +233 21 776005 
Email: alibi_bortey@yahoo.com 

1 A full version of this article is available from LEISA Magazine. For more details
on post-harvest fisheries issues, the work of the DFID Post-Harvest Fisheries
Research Programme and copies of tools and other outputs, please contact the
following: DFID Post-Harvest Fisheries Research Programme, NR International
Ltd, Park House Bradbourne Lane, Aylesford, Kent, ME20 6SN, UK 
Tel: +44 (0) 1732 878663, Email: j.sanchez@nrint.co.uk ; www.nrinternational.co.uk
and the author. 

aspects of life. There are very serious pressures on traditional
production systems and like any other sector the subsistence
sector needs to move forward and be improved. In doing so,
however, those involved in development should work towards
improvements within the values that local farmers consider to be
a good crop and good food. It should be understood that the
value of a crop includes its value in the kitchen. 

For the farmer producing for the family, the value of the harvest
lies in its contribution to the family’s nutrition and food
satisfaction. Good levels of family nutrition depend as much on the
way crops are used in the post-harvest period as on the quantity of
production. The quality of nutrition is more within a family’s
control when food is produced at home than when it is purchased
from outside. 

Working with these principles in mind, REAP is involved in a
number of post-harvest activities that aim to help families make
the most effective and beneficial use of the food they produce.
These include a nutritious porridge using a combination of
locally grown crops. A mixture of ground grains, pulses and oil
seeds form the basis of the porridge, and dried green leafy
vegetables are added to make a low-cost and high nutrient-value

meal. The porridge enables dried green leafy vegetables – in this
case either dried leaves of cowpea or moringa (Moringa
oleifera) – to be incorporated in a tasty way for a dish that can be
prepared the whole year round. The porridge has proved to be a
good way to get young under-nourished children to eat
vegetables and provides an excellent example of where value
lies in the way a product is used rather than in its market value. 

Working within the values of subsistence production, REAP has
found that practical and noticeable differences can be made at
the local level once it is recognized that more post-harvest value
lies in the way products are used than in the price they can fetch.
Through REAP’s efforts, Sudanese women have taught women
in western Kenya how to grind their groundnuts to paste and
they now use their groundnuts in more varied ways. By
recognizing the value in what is cooked and used in the home,
REAP has been able to help those with small plots to increase
their quality of life by showing them what they can do for
themselves with little or no cash. 

■

Roger W. Sharland. REAP, P.O. Box 21083, Ngong Road, Nairobi, 00505 Kenya.
Email: rogersharland@yahoo.co.uk
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Sonia Pezo and Daniel Rodríguez

In the upper basin of Llaucano River in Cajamarca, Peru, a
community of some 7000 farmers depend primarily on rearing
livestock. Animal husbandry is supplemented by a number of
other agricultural and forestry activities. The sale of dairy
products is the main source of income and employment – it is
the first link in a marketing chain that reaches all the way up to
departmental and national level.

The department of Cajamarca is one of the main milk-producing
areas in Peru. Larger dairy farmers – about 30% of the farmers –
sell their milk to big companies like Nestlé (formerly INCALAC)
and the Peruvian Leche Gloria. Farmers who are not able to
supply the minimum quantity of milk required by these big
companies (15 litres per day) or who are not on the milk
collection route, usually process their milk into quesillo, a fresh
curd cheese. There are also small rural companies that collect
milk of small-scale farmers and either sell the milk or make
cheese themselves, depending on the seasonal price fluctuations
of quesillo.

In general, families that produce quesillo are relatively poor.
They produce cheese in an artisan way and with very low levels
of technology and hygiene. Their cheese forms the basis for the
creamy “Cajamarca” cheese that is produced by small and
medium-sized companies in the city of Cajamarca and sold in
major coastal cities such as Lima, Trujillo and Chiclayo. 

The quesillo producers constitute the weakest link in this
production chain. They receive a very low price for their product,
partly because of its low quality, but also because of the fact 
that they have to sell to intermediaries in their region.

A proposal for change
Based on studies carried out with CIRAD (Centre de
Coopération Internationale en Recherche Agronomique pour le
Développement, France) and participatory research, ITDG Latin
America designed a proposal in 2002 for integrated development
of the area, to be carried out with the support of the European
Community and the Fondoempleo Programme of the Peruvian
government. Part of this proposal focused on producers of dairy
products.

The initial proposal was thought through and discussed with the
producers of quesillo in the area. The proposal suggested that
specially trained farmer extensionists would offer training as
well as technical and commercial assistance to a group of
quesillo makers living near the extensionists’ farm. This would
help to ensure both a better quality product and a fairer system
of commercialization. 

Another objective of the project was to contribute to the
development of social capital by enhancing mutual confidence
among the farmers and increasing their capacity to work
together, through the system of extensionists and farmer
groups.
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Improving fodder production enhances milk and cheese quality. 

Improving dairy products 
and market links 



Better hygiene and milk quality are important for improving quesillo production. 

essential: knowledge of and experience in the production of
quesillo; and experience with commercialization. Based on
these criteria, the extensionists were selected by their own
communities so that they would be widely recognized and
accepted. The extensionists for milk and cheese production have
set up a formal association called ANDELAC. 

It is important to mention that as part of the broader programme
for integrated development of the area, ITDG also trained
agricultural extensionists specialized in pasture management
and the supply of seeds, as well as livestock extensionists who
provide cattle feed and animal health services. There is a
shortage of grass seed and limited access to animal health
services in the area, and these problems had to be addressed in
order to develop the whole livestock sector. These farmer
extensionists have also set up formal associations.

The linkages and exchange of knowledge between these
associations of extensionists is strengthened through quarterly
meetings. In these meetings, workshops on self-evaluation,
motivation and exchange of experiences are carried out. 
At present there are 60 extensionists, organized in three
associations. 

Given the fact that state extension systems are being trimmed
down, one of the great challenges of rural development projects is
to be able to offer long-term technical assistance and training. The
system of farmer extensionists is a good alternative, provided the
extensionists can meet the needs of small producers and charge a
fee for their services to ensure the quality and sustainability of the
system. Extensionists live in the localities, know the area and are
always close to where they are needed. Small producers pay for
their services and the costs are within their means. 

Organizations at regional level with knowledge in subjects
related to agriculture and livestock provide technical input to the
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ITDG trained the farmer extensionists on improving milk
quality, production of improved quesillo and other dairy
products, business management, organization and leadership,
and on basic equipment for quality control of dairy products.
The extensionists were also equipped with materials to carry out
training and technical assistance.

After their own training, the farmer extensionists offered
training to neighbouring farmers on four main subjects: hygienic
milking, prevention of mastitis, milk quality, and the production
of better quality quesillo, in order to improve the farmer’s cheese
production. In practice, however, things worked out differently.
The small-scale producers preferred to sell their milk to the
farmer extensionist rather than making quesillo themselves, the
reason being that although higher quality quesillo fetches a
better price, production costs also increase. Selling good quality
milk directly to the farmer extensionist means that the farmers
receive a decent price and get the serum (whey) back, which can
be used as food for pigs and dogs. The farmer extensionist in
turn is able to obtain good quality milk and make good quality
cheese, as a result of the training provided. 

Thus, the initial proposal of improving farmer’s cheese
production on an individual basis changed into a system where a
group of farmers deliver good quality milk to their farmer
extensionist. The extensionist, in turn, provides training and
technical assistance to the farmers, and prepares quesillo for sale.
This could be seen as a step backward for the farmers, but in fact
it is a step forward. The farmers now receive a better price for
their milk and have the guarantee of a more stable income.

Farmer extensionists
The selection of good farmer extensionists was a critical aspect
of the project. Clear selection criteria were established on the
basis of ITDG’s previous experience with training farmer
extensionists. In the case of Cajamarca, two criteria were
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training programme. For example, the Servicio Nacional de
Sanidad Agraria (SENASA) supports training in the subject of
animal health. This gives the extensionists a greater recognition
with their clients.  

Results

Improved income
The estimated additional monthly income of agricultural
extensionists averages US$100, whereas livestock extensionists
earn an estimated US$60 extra per month. The producers of
quesillo that decided to become milk suppliers have improved
their income by overcoming the losses suffered in the process of
small-scale quesillo production due to the poor quality of the
product and the necessity of selling to middlemen. It is worth
mentioning that the extensionists obtain income from other
sources as well, because they have not stopped carrying out their
own regular economic activities. 

More employment 
In the local small-scale milk processing plants the number of
permanent labourers has increased from 1 to 2 persons. In
addition, the plants employ 1 or 2 extra staff when the milk
supply is high. 

Increased attention to improving milk production
Milk suppliers now make use of improved grass and improved
irrigation practices, and actively participate in organizations. 

Better negotiation capacity
Business negotiations have started taking place at different levels,
as a result of the training in business management. Visits of the
most important businessmen of the sector to the extensionists 
also helped to establish contacts. The farmer extensionists are 
now doing business with an increasing number of clients.

Social capital
The project is obtaining important results in promoting social
capital in its intervention areas. Through the organization of the
extensionists and the respective farmer groups that form part of
the milk chain, commercialization is jointly carried out, with a
smaller degree of intermediation. The negotiation capacity has
significantly increased, which has important economic
consequences for the milk producing families and the producers
of quesillo.

At a higher level, ANDELAC has begun to participate in a 
co-ordination platform at departmental level on the specific
subject of the milk chain. For the first time in the region, small,
organized producers are making their voice heard to the
different participating actors in the milk chain. Public sector
organizations like SENASA, the Ministry of Agriculture and
municipal authorities participate in this platform. The private
sector is represented by the organizations of cheese producers of
the city of Cajamarca, quality control laboratories, and several
NGOs working in the region also participate.

Some lessons from the experience
Although it is still early to draw conclusions and lessons from
the experience, we think it is important to share some of our

reflections with technicians and institutions that have similar
objectives: to support the sustainable development of small
producers.

The first observation is that production-oriented projects must
be adapted to the reality and real needs of small-scale producers,
taking into account the characteristics of present and potential
market demands. In this way, the small-scale producers will
quickly opt for competitive strategies that are economically
beneficial to them. 

A process of participation is very important in this type of
projects, where the main actors are the local producers. Their
capacity is strengthened through an integrated training
programme that takes into account the different steps in the
productive chain.

The sustainability of the rural extension services is a key factor
for the future of the rural communities. Sustainability in this
case is directly related to the additional income that these
services generate for the farmer extensionists. Linking these
services with research and development organizations in the
public and private sectors is also very important. 

The weak economic position of small rural companies limits the
practical application of the knowledge obtained from training
and technical assistance. For this reason, an injection of capital
is required to allow an increase in production and the application
of improved manufacturing practices. 

The work on commercialization with small-scale rural
producers requires a process of building social capital at the
level of associations. This requires close guidance in order to
build trust and improve the negotiation capacity and the
organization of the people involved.

■

Sonia Pezo and Daniel Rodríguez. ITDG - Regional Office for Latin America.
Apartado Postal 18-0620, Lima 18, Peru. Email: spezo@itdg.org.pe ;
danielr@itdg.org.pe ; website: www.itdg.org.pe
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This fresh quesillo is the basis for 
making the popular creamy

“Cajamarca” cheese, sold nationwide. 
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Mohammad Amiri Ardakani and Mohammad Hossein Emadi

In the rural areas of Iran, farmers and nomadic pastoralists have
a long and rich history of animal husbandry and range
management that stretches back some nine thousand years.
Iranian tradition and experience shows that if such by-products
as manure, bone, horn, hoof, blood and fat are well managed
and carefully processed they provide benefits to farmers and
protect the productivity of their natural resources. Indigenous
stockbreeders in Iran are practised in using all possible
livestock products and by-products to improve their crops,
minimize waste and reduce the amount of external inputs they
require. 

Currently, the by-products most frequently used by Iranian
farmers are bone, manure and horn. Farmers recognize that bone
has an important role to play in improving the fertility of the soil
and they still bury animal bones to increase soil fertility. In some
parts of Iran, farmers burn animal bones in their orchards when
fig trees start fruiting. During this fumigation process the
weaker fruit fall from the trees leaving the rest to develop
strongly. Similar practices are employed by cucumber farmers at
blossom time and when the fruit begins to form. Animal bones
have also traditionally been used for cultural purposes and have
provided the basic material for making many domestic, musical
and personal objects. 

In Iran manure is an especially valued and carefully treated
commodity. Rural and urban communities use it to fertilize the
soil, produce energy (burning), eradicate pests and plant
diseases, make bricks and plaster walls. In some cases it is also
used to treat human illness. Villagers, especially those who are
involved in both arable and livestock farming are skilled at
categorizing, dehydrating, distributing and using animal
manure. Different types of animal manure are known to have
specific properties and research has revealed that farmers have
rich experience and knowledge about the value and uses of the
types of manure produced by different species of domesticated
animals and birds. Farmers are also well aware of the way in
which the quality and quantity of food a creature receives
critically affects the quality of its manure, and that the age of
manure is an important factor closely related to the rate of
decomposition. The use of fresh manure, for example, can
damage trees and roots and weed seeds in the manure may
survive and cause damage to the crop. 

Local people are usually obsessive about the rate, time and way
animal manure is spread on farmlands and orchards. Farmers are
particularly careful about the amount of manure used because
they believe that too high quantities of manure attract chafer
grubs and other insects. They know how to use the different
strengths of the various types of manure to good effect. Poultry
and bird manure, for example, is particularly strong. One ton of
pigeon manure contains 35 kg of nitrogen, a value that is several
times greater than cow manure. 

In some cases manure can be an effective pesticide. Some
farmers, for example, mix threshed bitter gourd or colocynth
(Citrullus colocynthis), vine wood ash and cow dung and use
this for killing aphids and mites. Others soak their seeds in cow
urine to protect them against soil pests. 

Farmers collect manure in different ways. During fallow periods
they often make livestock feeding lots on their arable land to
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ensure it is well fertilized by animal droppings. In some places
arable farmers encourage pastoralists to graze their sheep and
goats on their land, and in others they tether their animals in
areas where they think manuring is necessary. 

Manure also has a variety of other uses. For centuries farmers
have made a practice of burning animal manure to protect their
fruit trees from cold. Manure is also credited with medicinal
properties. For example, the dung of newly born foals mixed
with the milk of lactating donkeys is used in some villages to
treat whooping cough.

Iranian villagers also utilize animal manure and bird droppings
as a source of energy. In some rural areas animal manure is still
used to generate heat and women believe that the best fire for
baking bread is one made from animal droppings because it
produces more uniformly baked and thoroughly toasted bread.
Researchers have suggested that animal manure is a particularly
clean form of fuel because it produces bio-gases that burn
easily yet pollute the air much less than fossil fuels such as
coal.

Horns and the clippings from animal hooves have been used for
centuries to fertilize the soil, and smoke created by burning a
mixture of horn and cow dung is regarded as an effective way of
controlling pests such as locusts. The capacity of blood to
increase soil fertility has also been long recognized and this
knowledge is put to use by villagers who often slaughter their
animals under fruit trees and bury blood and other animal parts
in the soil to increase its fertility. 

History and research into current farming practices in Iran
shows that Iranian stockbreeders have a high level of
productivity and employ many complicated processes in
exploiting animal by-products. With worldwide post-harvest
losses running at around 30%, Iran’s experience in creatively
using and processing livestock products and by-products is
particularly important. It provides excellent examples of cost
effective ways in which farm incomes and the quality of the
harvest can be improved and enhanced.

■
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Managing livestock by-products in Iran 



Nageeb Ibrahim Bakheit and Kees Stigter

For thousands of years farmers have used underground storage
pits to preserve their grain. In Eastern and Central Sudan these
pits are known as matmuras. Traditionally they are dug in black
cotton soil, trying to avoid areas with big cracks or sand or chalk
deposits. Cylindrical in shape, they hold from 2 to more than 
65 tons of sorghum grain, and are always dug in the same way.
The matmuras have to be dried before use. Humidity and
radiation intensity are important factors in drying and the longer
the matmuras are dried in optimal climate conditions, the longer
they are able to store grain effectively. 

Researchers in the Sudan have been studying the matmura
system for many years. In the 1960s, experiments were carried
out in Eastern Sudan where farmers with larger farms are
famous for constructing matmuras that can hold 200 tons of
grain. From time to time the government itself has made use of
matmura technology. In 1985/6 and 1986/7, for example, the
Agricultural Bank of Sudan used heavy machines to dig large
storage pits to preserve the country’s bumper sorghum harvest. 

Improved matmura systems have the potential to increase
farmers’ food security and improve their economic position.
Currently, improved matmura systems are under-exploited even
though the knowledge accumulated through research,
experience and farmer innovation shows that matmuras can be
further developed and adapted. The absence of a policy
environment capable of stimulating the use of research results
and encouraging the exchange of information on this technology
is partly responsible for this situation and has led to a situation
where farmers are unable to benefit from the information that
exists and are not encouraged to make improvements.  At the
strategic levels of economic planning and agricultural
development matmuras have also been largely ignored. They are
not included in the storage capacity inventories drawn up by the
Ministry of Economic Planning and Investment, and they are
seldom mentioned in the lists of research and publications in
agricultural bibliographies. 

In 1992, Traditional Techniques of Microclimate Improvement
(TTMI), a research project at Gezira’s University supported by
the Dutch Ministry of Foreign Affairs through Wageningen
University, started experiments aimed at improving smallholder
traditional storage pits in Jebelmuoya, Central Sudan. In a
specific application of climatological research, studies were
made of the factors affecting the climate within storage pits. 

The Jebelmuoya area in Sennar State is officially defined as 
rain-fed, un-demarcated land and has lower rainfall and poorer
soils than the nearby demarcated areas where large mechanized
farming schemes heve been established. Smallholdings in
Jebelmuoya vary considerably in size and are supervised by the
Small Farmers’Union for Un-demarcated Areas. Local farmers
generally have little capital, but they do have access to the
resources necessary for improving their matmuras: cheap labour,
abundant land and suitably dry soils. Unlike farmers 30 km away
in the Sennar Agricultural Extension Unit who also used the
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matmura system, smallholders in Jebelmuoya are not considered
part of the modern sector and are, therefore, not eligible for
government services.

Their poverty has made the smallholder communities of
Jebelmuoya particularly vulnerable to the climatic changes
affecting the region as a whole. They stagger their sorghum
planting to offset the risks of crop failure and need storage
facilities that will preserve sorghum long enough to carry them
through periods of crop failure and food shortage. However, at
the moment there is little to encourage them to invest their
meagre resources in improving their matmuras. Information is
scarce and practical help and advice largely unavailable.

Research results from the TTMI project, based on farmer
innovations, showed that digging wider, shallower pits and lining
them with thick layers of chaff can be very effective if
additional, wide soil caps are applied to cover surface cracks.
Possibly, plastic would be a better lining, but farmers do not have
the money to buy polythene. Even chaff is difficult to find when
harvests are poor. Those farmers who are able to invest in
improvements are not always able to benefit from the sale of
well preserved sorghum, because when poverty and hunger are
widespread, the local population is ready to accept whatever
sorghum quality they can find on the local market. 

The TTMI initiative showed that farmers in Jebelmuoya could
benefit from improved matmuras. Calculations indicate that
improved matmuras could increase returns by up to 45% even in
the case of small-scale farmers and that the larger the matmura,
the higher the benefits. A recent survey carried out in three
villages in the area showed that farmers were aware of the
advantages of developing the system. Forty percent of farmers
questioned in the survey commended improved matmuras for
their storage qualities and low cost. They particularly
appreciated the reduced need for chemical protection against
pests and the security they provided against theft and fire. 
There is an urgent need to disseminate these types of research
results. The government extension services have an important
role to play in this process but at the moment local farmers are
largely excluded from extension networks. Even though there is
an extension station in the nearby town of Sennar, officials there
have no communication links with farmers in Jebelmuoya. 

The TTMI project has shown that participation in farmers’
problems by observation and targeted problem-solving at a
micro-level can increase the resilience and capacity of
smallholders in areas with unstable climates. The task of
improving farmers’ access to information and extension is now
in the hands of the Small Farmers’Union, which is currently
lobbying for demarcation status so that it becomes eligible for
planned agricultural development and extension. However, it
should be remembered that top-down interventions are likely to
be less effective amongst the smallholder communities of
Jebelmuoya than participatory approaches focusing on farmers’
specific needs. One of the successes of the TTMI initiative has
been to show that only targeted participatory research can have
far-reaching effects at local and regional level. However, the
results of research and farmer innovations must be disseminated,
adapted and encouraged by appropriate policies and promoted
by agricultural extension services.

■

Nageeb Ibrahim Bakheit. TTMI-Project. Lecturer, Faculty of Agriculture, 
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effective
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Structure for storing root and tuber crops. Bekoji (Arsi), Ethiopia. 
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In Ethiopia cereals can be stored in ventilated baskets that
are placed on an elevated platform made of wooden poles.
Note the rat guards on the legs of the platform. The basket
has a thatched roof. Bekoji (Arsi), Ethiopia. 
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In the hilly tracts of Tamil Nadu (India), a modified out-house
structure called seru is becoming more and more popular for
storing larger amounts of different grains meant for own
consumption, seed or sale. The inner space is divided with mud walls
in different compartments, and different grains are stored in
separate compartments. 15
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 2004In Eritrea the main in-house grain storage structures 
in traditional houses are called koffo. These structures

are oval shaped, 1.5-2 metres high, and made 
of cow dung and ash. More than one type of grain can

be stored in them. 
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Traditional storage structures
still going strong
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Communities in the Telangana
region of Andhra Pradesh
(India) use this traditional barn
for storing dried paddy grains.
The structure is made from
bamboo covered by mud and a
thin outer layer of dung. The
roof is made of paddy straw.

In parts of India this indigenous
storage structure called kudhir
is used for in-house grain
storage. The kudhir is made of
burnt clay. 

Mud silos are very efficient for grain
storage. In Northern Ghana, grains
are stored for up to one year in these
structures, without significant
damage to the produce. 
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This page represents a small sample of the information on traditional storage structures 
that was sent to us by our readers. It is clear that traditional structures for storing agricultural 

produce are still very common and important in many parts of the world. They have been 
developed and adapted over generations and are usually well suited to local conditions.
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Improved kanbon with unshelled maize.
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Adugna Haile

Farmers in the highlands of Eritrea grow a number of cereals
such as barley, wheat, maize and sorghum, and pulses like faba
bean, field pea, cowpea, chickpea and lentil. Most of these grains

are stored for up to a year for later consumption or as seed for the
next season. 

Storage mostly takes place inside the house. The traditional
house in the area, called hidmo, has walls made of stone and
mud, and a roof consisting of a wooden frame covered with
shrubs and plastered soil. Inside the house people build a typical
storage structure called a koffo. Koffos are made of cow dung
and ash and they partition the living area from the kitchen. They
are oval shaped, 1.5 - 2 metres high, wider at the top and
narrowing towards the base. There is an opening at the top for
introducing the grain and near the base there is a second smaller
hole for taking it out. This hole is normally plugged with cloth.
The capacity of one koffo varies from 300 to 500 kg and there
are three to six koffos in each house.

During the last 10 to 15 years there has been a gradual shift in
house construction from the hidmo type to a merebae type of
house, which has a cement floor and a corrugated iron roof.
This, together with low agricultural production, has contributed
to a change of storage technology. Farmers with a merebae type
of house prefer to store grains in sacks or woven plastic bags
because they believe that the cemented floor is too cool for
storage pests and keeps them away. Bags and sacks also allow
for better ventilation than koffos, which according to farmers
helps keeping the pest population low.

■

Adugna Haile. P.O. Box 1220, Asmara, Eritrea. Email: Adugna_Haile@yahoo.co.uk

16

Changing storage practices

Grain stores of koffos are built inside traditional houses. 

The household metallic silo allows for 
long-term storage of grains. 
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Danilo J. Mejía

The household metallic silo is a simple storage technology
recommended by the Food and Agriculture Organization of the
United Nations (FAO) for small and medium-scale grain and
cereal farmers. The silos can be built locally, in different sizes
depending on the needs of the local farmers. The capacity of
silos currently used in countries like Bolivia, Nicaragua and
Cambodia ranges from about 120 to 2000 kg. The silo has a
number of advantages. It is airtight when closed, so that insects
and rodents cannot reach the stored product. As a result the
house is kept cleaner and free of rats and mice. Grains can be
kept for a long period, which allows for selling at times when
market prices are higher. However, it should be emphasized that
prior to storage the grains should be dried to a maximum
moisture content of 14 percent, otherwise
heavy losses may occur. Considering the fact
that the silo is durable (it should last for at
least 15 years), its long-term cost is very
low. The process of constructing the
silos can also increase the local
economic activity and generate
employment.

The cost of a silo varies depending on
the size of the silo and where it is
constructed. A silo with a capacity of

The household metallic silo
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120 kg costs US$20.00 in Bolivia but only US$10.00 in
Cambodia. A silo with a capacity of about 500 kg costs
US$60.00 in Bolivia, US$44.00 in Nicaragua and US$28.00 in
Cambodia. FAO helps farmers to acquire a silo by creating
facilities for rotary credits. FAO also offers training of trainer
programmes, for example for local technicians and metal
workers.

■

Danilo J. Mejía L. Agricultural Industries Officer. Agricultural and Food
Engineering Technologies Service (AGST), FAO, Viale delle Terme di Caracalla,
00100 Rome, Italy. Fax: +39-06-570-54960. Email: Danilo.Mejia@fao.org 



A time-of-harvest experiment
Farmers in Hai district were unaware of
the fact that Acanthoscelides attacks

beans when they are still in the field, and
that the time of harvesting determines the

level of field infestation by these bruchids.

With the objective of demonstrating that there is
a relationship between time of harvest and bruchid

infestation during storage, a sequential harvesting
program was initiated with the farming community in 

Hai district. A total of 95 farmers participated in this activity.
The beans were harvested at three different times: first at
physiological maturity, then two weeks and four weeks later. 
The pods were grouped into intact pods and split/damaged pods.
The beans were extracted from the pods, put in sealed paper bags
and stored for 8 weeks. After this, the type and number of insects
present were recorded, as well as the number of damaged beans. 

Beans from damaged pods had four times as many bruchids 
than beans from intact pods. Beans that had been harvested at
physiological maturity showed less damage. Each week of
delayed harvest resulted in a seven percent increase in
infestation by Acanthoscelides obtectus.

Control strategies
After realizing that Acanthoscelides bruchids infest beans when
they are still in the field, the farmers were eager to develop
management strategies for controlling the pest. The following
measures were taken:
• Timely harvesting of the beans, to reduce the risk of

infestation by Acanthoscelides in the field
• Proper drying of beans before storage
• Good storage hygiene: cleaning the store and the containers

before storing the beans; disinfecting the store if necessary;
avoiding mixing newly harvested beans with stored ones 

• The use of plant extracts such as neem (Azadirachta indica)
powder or vernonia (Vernonia spp.) leaves and wood ashes to
protect stored beans

• Storage of beans in air tight containers, e.g. polythene bags,
drums, calabash (Lagenaria spp.) and clay pots.

The farmers reported that the measures can be carried out
locally and are easy to apply. The rate of infestation by bruchids
was found to be low and controlled. Farmers explained that the
use of plant extracts to protect stored beans against bruchids had
proved to be very efficient. They no longer use expensive and
hazardous chemical pesticides. Stored beans now last for up to
six months before being infested. These strategies have helped
farmers to improve their food security and increase their
income, which is used for paying school fees, buying food
products or hiring land. 

This experience shows that a combination of measures, e.g. time
of harvesting, proper drying before storage, suitable storage
structures and adequate protection of stored beans can offer
effective protection from bean bruchids. 

■

Sindi Kasambala. ECABREN. SADC/CIAT, P.O. Box 2704, Arusha, Tanzania. 
Fax: +255-27 2548557. Email: ecabren@habari.co.tz
Hendry A. Mziray. CIAT. Arusha, Tanzania. Email: ciattz@habari.co.tz
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Sindi Kasambala and Hendry A. Mziray 

The common bean (Phaseolus vulgaris) is an important part of
the diet of poor people in eastern, central and southern Africa.
Beans are a major source of protein and calories, and contain 
2 - 3 times the amount of protein present in most cereal grains.
After the harvest, farmers often experience considerable losses,
due in large part to damage by insects. In Tanzania, the Eastern
and Central Africa Bean Research Network (ECABREN) and
the International Centre for Tropical Agriculture (CIAT) are
working with farmers to improve bean production and reduce
post-harvest losses.

Storage beetles 
In northern Tanzania small beetles called bruchids, notably
Zabrotes subfaciatus and Acanthoscelides obtectus, are
important storage pests. Larvae of bruchids enter the beans and
make feeding holes, which greatly reduces the value of the
beans. 

Researchers found that farmers in Hai district of Kilimanjaro
region regularly experienced high bruchid infestation in beans
after only a few weeks of storage, forcing them to sell the beans
soon after the harvest at low prices. Wasambara farmers in
Lushoto district, however, did not experience these problems. 
It turned out that these farmers harvest their beans earlier than
farmers in Hai district, as soon as the beans have reached
(physiological) maturity. Harvesting at this stage avoids bean
pods in the field becoming too dry, which makes them crack and
loose the grains. The Wasambara farmers sell their produce soon
after harvest, because they are aware of the potential danger of
bruchid infestation during storage. They also know that quick
sale of early harvested beans means extra income because these
beans have higher moisture levels and are therefore heavier. 
But the farmers also found that if beans are harvested early and
air-dried to a maximum moisture content of 12% they can be
kept for four months without bruchid infestation. Longer-term
storage can be achieved by adding dust or by drying or smoking
the harvested beans.

Photograph of a bean (enlarged) showing an 
adult A.obtectus bruchid and feeding holes 

made by its larvae. 
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stored beans



Thomas Bernet and Walter Amoros

Farmers in the high Andes of Bolivia, Ecuador and Peru
traditionally grow hundreds of different varieties of potatoes.
Selected over centuries for their taste, texture, shape and colour,
these potato varieties are very well adapted to the harsh
conditions that prevail in the high Andes, at altitudes ranging
from 3500 to 4200 metres. Farmers generally produce these
native varieties with minimal or no use of agrochemicals.

Despite the nutritional benefit of these varieties and their
resistance to drought and frost, as well as pests and diseases
such as potato blight, the production has decreased in the last
decades. Farmers are increasingly shifting towards conventional
yellow potato varieties that are known by the consumers and that
can more easily be sold on the market.

This scenario endangers the continued production of the native
potato varieties traditionally grown for subsistence in different
parts of the Andes. To reverse this trend, the International Potato
Center (CIP) in Peru has started to look for new ways to make use
of these varieties in order to keep them in farmers’ fields and
preserve the rich biodiversity and cultural heritage they represent.

Consumer-focused lab research
Knowing that there is an increased interest in exotic, tasty and
natural products, CIP scientists began experimenting with
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making potato chips out of native potatoes. They discovered that
many varieties were delicious and, because of their high dry
matter content, absorbed much less oil than typical potato chips
during frying. They started to screen around 350 yellow, red and
purple-fleshed potato varieties found in CIP’s gene banks, 
which counts almost 4000 varieties. Thirty varieties were
selected for their good frying qualities and attractive shapes and
colours. These varieties are also interesting from a nutritional
perspective: yellow varieties contain high levels of Vitamin C
whereas red or purple potatoes hold high levels of antioxidants
that have a protective function in the human body. Since 
the potato chips are made of unpeeled potatoes, consumers 
will ingest the minerals, vitamins, and fibre present in the 
potato skin.

Marketing Approach to Conserve Agricultural Biodiversity
Having achieved good results with this initial work, CIP faced a
difficult question: how should it proceed in bringing these native
coloured potato chips to the market, benefiting both farmers and
consumers?

CIP started to think of a feasible strategy to engage as a non-
profit institution in this venture. After a thorough reflection on
how to link potato chips with the market, the Marketing
Approach to Conserve Agricultural Biodiversity (MACAB)
concept was developed. This is a new research and development
approach aiming at helping to conserve biodiversity by using a
market-oriented focus. MACAB defines a number of steps to be
followed, from the discovery of interesting crop attributes to 
the development of an elaborated and tested marketing concept
and the selection of a company that best represents farmers’
interests as well as biodiversity conservation (See Reference for
a downloadable version of the MACAB approach). 

Development of a market concept
Following the guidelines of the MACAB approach, CIP hired a
consultant to help identify the most interesting market segments
for this potential product and elaborate a sound marketing
concept. It was his task to identify to whom these native
coloured potato chips should be sold, why and how. He obtained
most answers to these questions from potential consumers who
were involved in the process of developing the marketing
concept (see Box).

As a first step, the chips were presented at an international
cooking fair, where 72 personal in-depth interviews with
consumers helped to evaluate which product elements are
perceived as most valuable. The consumers mostly valued the
product’s exclusiveness and the fact that the product is healthier
and more “natural” than conventional chips. The fact that the
product benefits small producers and helps with biodiversity
conservation was considered less important.

As a result, a rather exclusive marketing concept was developed
with emphasis on “natural & healthy”. The brand name “Jalca
Chips” – Jalca being the agro-ecological zone where these
coloured native potatoes are grown organically and under harsh
natural conditions – backed up the positioning of the product. 
A prototype package was developed, mentioning the social
benefits generated by the product on the back, as this had proven
to be less important to potential consumers. This package was
then tested in a five star hotel, where customers were confronted
with a “real” product. Their comments were used to improve the
final product package.

Marketing biodiversity 
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Harvesting native potatoes. Aymara, Peru.



How do farmers benefit?
To launch the product on the market, CIP involved a
collaborating private company in processing the first 600
kilograms of native potatoes harvested in Aymara, a farmer
community in the Department of Huancavelica that collaborates
with CIP in conserving native potato varieties. Lima Airport’s
Duty Free section was chosen to be the first market segment,
providing an excellent exhibition opportunity for this product
and generating an optimal image for native potatoes at an
international level. There is much hope that under these
circumstances Jalca Chips will enhance the interest in native
potatoes in general and provoke new marketing opportunities
that will allow small-scale farmers to benefit from future
expansion of native potato production.

At the same time, CIP has been looking for ways to directly
benefit farmers with a percentage of each package sold. It is
planned that ten percent of the retail price of each package of
Jalca Chips sold will go to the Native Potato Project, which
carries out activities that help small-scale farmers use and
conserve their native potato varieties. This project could then
become an interesting information platform for consumers, as
they would find not only the description of the activities they
indirectly support but also information on native potatoes in
general, including nutritional facts and recipes. 

Good coordination with the processing company is essential for
the success of the initiative. It is very important to select the
processing company that demonstrates professionalism in all its
activities, from a favourable relationship with farmers to high
quality in the production and commercialization process. CIP is
currently evaluating the best way for achieving optimum
collaboration between farmers, the processor and CIP, in order
to create the best conditions to help Andean farmers use and
conserve their precious native potato varieties.

■

Thomas Bernet. Agricultural Economist. International Potato Center (CIP),
Apartado 1558, Lima 12, Peru. Fax +51 1 317 53 26. Email: t.bernet@cgiar.org
Walter Amoros. Research Associate. International Potato Center (CIP). 
Email: w.amoros@cgiar.org 
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Steps for developing marketing concepts

1. Identify a product with interesting characteristics 
Not surprisingly, taste is one of the key values for most consumers when
selecting a product. However, it is rarely the only factor in the decision to
purchase. Elements such as colour, shape, ease of use, nutritional elements,
user-friendly packaging etc. can all add value to a product. Potential
consumers should be given the opportunity to taste the product and give
their opinion on the advantages and disadvantages. They are the experts!

2. Analyze ways of increasing the value of the product 
at reasonable cost 
If the products seems interesting to consumers, what is the best way to
differentiate the product and guarantee product quality at a low cost?
Focusing on the perception of different types of consumers, the most
important advantages and disadvantages of the product must be
determined. This information together with a rapid market survey on
competing products will provide essential information on how the product
can make a real difference for a specific group of consumers.

3. Design a marketing concept 
With the information obtained it should be possible to design and
implement a marketing concept that targets a specific consumer group
emphasizing the two, or maximum three, most interesting elements that
make a purchase worthwhile. The consumer must clearly perceive this
main message and easily understand the main advantages of the product,
compared to other products. These must be adequately visualized on the
package and can be intrinsic, like natural, healthy or nutritious, or extrinsic,
like colour, taste, smell, shape, size or ease of use. All aspects of the package
– size, shape, material, brand name, photos, drawings, and texts –  must be
in harmony with each other and emphasize the main message to the
consumer.

4. Evaluate the marketing concept using Focal Groups 
Once a prototype package is designed, the real “test” will begin. One or
several special meetings are planned with six to eight people who represent
(in terms of socioeconomic level, sex, age and consumption habits) the
market segment that is the focus of the product. The facilitator must
carefully plan and execute the different steps for this meeting, with
questions that are specific but open. The following sequence of steps is
best: 
a. Obtain the participants’ perceptions of the product before

demonstrating it 
b. Obtain their opinions of the package 
c. Obtain their perception of the product after they taste it
d. If the perceptions about package and product are not in accordance 

with each other, evaluate the reasons.

5. Refine the marketing concept
With the results of the focal groups, the marketing

concept is corrected and improved. The package
must clearly position the product in the market but

without generating conflict of perception at the
moment of purchase and the moment of

consumption. To prevent this from happening, the
final package can be re-evaluated and approved in a

new focal group.
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Sorting dried kiwi slices.

Miguel Fernández and Tania Vásquez

Commercial farmer cooperatives or community businesses, in
particular those that focus on the conversion of raw materials to
create products with added value, have traditionally faced many
difficulties. These initiatives require good linkages and contacts
with external agents, which are often lacking. If they fail, initial
investments will be gone, community members will be
discredited and the possibility to generate income and break the
cycle of poverty will be lost. 

Farmer companies that transform agricultural produce into
products with export potential need to meet high quality
standards, have good negotiation skills, good contacts and
develop appropriate marketing strategies. They also have to have
good access to information to develop new products with market
potential. This is difficult to achieve without long-term or
permanent external technical assistance.

ECOVIR S.A., a farmer company in Bolivia specialized in the
solar drying of fruits and other products, has been able to
overcome many of these difficulties. It is now a leading
company in its field, working on principles of social solidarity
while at the same time applying a market approach. 

The idea for a processing company
San Benito municipality, in Cochabamba District in Bolivia, is
located at an altitude of 2600 metres above sea level and has a
temperate climate, with an average temperature of 18 °C and
annual rainfall of 500 mm. Farmer communities in the region
grow a variety of crops including vegetables, maize, potatoes
and fruit such as peaches. These small-scale farmers grow
organically for their own consumption and for the local market.

With assistance from an Italian NGO the farmers developed a
project with the general aim to increase agricultural production

and add value to the produce. Irrigation systems were installed
and ENERGETICA, a Bolivian non-profit development
institution based in Cochabamba, was approached to develop
appropriate installations for the solar drying of products. A local
model for a greenhouse-like structure was developed and built,
with financial assistance of the Italian government. Farmers also
wanted to set up a company around the processing facility that
would buy all their produce, process it and sell the value added
products. The company would be owned and managed by the
farmers themselves. Farmers thought that in this way, they
would be able to have a fixed outlet for their organically grown
products and receive good and stable prices.

It took several years for this idea to mature and gradually it
became clear that reality was more complicated than theory. 
The farmers realized that qualified and specialized people were
needed to market their organic products successfully. The idea
arose to look for “strategic partners”: technicians that would
strengthen the company with knowledge and strategic contacts,
overcome problems, and make the project viable. Strategic
partners were selected by the farmers and invited to participate
in setting up the company. The partners helped the farmers to
realize that it was not possible to “force” the company to buy
their crops and process them, without knowing in advance if
there would be a market for processed maize, tomato or potato.
It was decided to concentrate on organic fruit as the prime
product for processing. 

Getting started
In 1997 the farmer company ECOVIR S.A., or Empresa
Comunal Vía Rancho, was founded with the objective to
produce, process and commercialize organic foods. It was
structured as a shareholder company and now consists of a total
of 167 shares, 14 of which are owned by technicians and the rest
by the farmers. The company is in essence a farmer business,
but with improved dynamics thanks to the participation of
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also pays due attention to management aspects by offering
technical assistance, training and necessary logistic support to
the municipalities, involving parents, teachers and authorities.

Good results, interesting benefits
ECOVIR has been growing steadily. Compared to the first year,
the production of dehydrated fruits has increased tenfold and the
production of granolas has shown a four-fold increase. So far,
the “Programa de Complemento Nutricional Infantil” has
benefited over 20,000 children. 

A few years after it started, ECOVIR S.A. managed to break
even thanks to the hard and efficient work of its personnel. 
In March 2000, the Assembly for the first time took decisions 
on how to use the profits generated by the company. It was
decided to reinvest 50% of the profits and use the other half for
paying dividends to the shareholders. This situation helped to
strengthen the confidence of the partners in the company, who
until then had not received any direct benefits. In the year 2003,
ECOVIR achieved a turnover that covered loan obligations and
left a net profit, which was distributed among the shareholders.
Considering the existing levels of poverty in the countryside,
these dividends are an important source of additional income for
the ECOVIR partners’ families.

The company’s plant is staffed with 24 people; eight have a
permanent contract while the others are employed on a
temporary basis. At peak periods, the company employs up to 35
workers. Only shareholders and their family members are eligible
to work at the company. There is a considerable participation by
women at all levels: they represent around 90% of the total staff
of workers and executive personnel. Men and women are paid on
an equal basis and the company offers all employees a number of
social benefits, which is rather unique in Bolivia. 

ECOVIR S.A. also benefits its suppliers. The company covers
its demand for raw products through different organizations:
Producer Association APAMI (pineapple), ASPROBAN
(banana), ANAPQUI (quinoa and sorghum), Grupos de
productores del Valle Alto (cereals). For many of these different
groups of producers, ECOVIR S.A. is an important outlet for
their products. The company buys their products at a pre-
established price, which benefits both ECOVIR S.A. and the
producers. In total, around 120 farmers supply products to
ECOVIR S.A.

Challenges ahead
ECOVIR works within the framework of food security,
promoting and stimulating the production and consumption of
healthy and natural foods to all sectors of the society. One
important challenge is to ensure that the company keeps
developing its social focus, while at the same time maintaining
acceptable levels of efficiency and profits.

Based on experiences so far, ECOVIR S.A. plans to further
increase the variety of products. It is also important to diversify
the company and to link the partners to other production
activities, for example, ecological agriculture in the greens and
vegetables section, intended for own consumption as well as for
the local market. 

The final goal is to situate ECOVIR S.A. as a management
model and leading company in the field of dried food and fruits
using natural processes.

■

Miguel Fernández and Tania Vásquez. ENERGETICA - Energía para el Desarrollo.
P.O. Box 4964, Cochabamba, Bolivia. Email: energetica@energetica.info ;
www.energetica.info

technicians. These technicians make discussions on economic
subjects, processing and marketing easier and richer by
combining the farmers knowledge and perceptions with
technical and managerial professionalism.

To facilitate product development and marketing, the strategic
partners helped to establish active relationships with marketing
institutions and external consultants at local, national and
international levels. Products for the local and export markets
were identified and an organic line of high quality produce was
defined. Product diversification was an important driving force,
because year-round production is important for a company to be
successful. The company started with the drying of fruits but
soon the product range was widened to include cereals. At a later
stage, the company started producing specialty products, like
flours and drinks made from a combination of fruits, cereals
and/or vegetables. 

Contact was made with local farmer associations that produce
fruits such as apples, plantains, kiwi, pineapple and papaya, and
cereals including quinoa, sorghum, maize and wheat. Products
were only purchased from farmers with organic certification.
Through organic and fair trade channels, access was gained to
international markets like Germany. Export products included
dried plantains and pineapple.

The solar drying process
In 1997 the construction of the solar drying installations was
completed. These are greenhouse-like structures with cement
floors and a frame of stainless steel covered with sheets of
special UV-resistant plastic. Inside the structure the air
circulates naturally, but sometimes a ventilator is used to
enhance air circulation. The air is heated by the sun and dries the
product as it passes over. Then the hot, humid air escapes
through ventilation openings in the roof. By regulating these
ventilation openings the temperature inside is kept at 60 °C or
below. This ensures that the vitamins in the fruits are not
destroyed. The product is dried to the point where
microorganisms can no longer grow. 

Fruit is brought in fresh and within 48 hours it is cleaned, peeled
and cut into slices. This is mainly a manual process. The slices
may be immersed for few minutes in water with sugar and/or
lemon juice added, to improve the taste and maintain a good
appearance. Then they are placed on trays and put into the dryer.
The time required for drying varies with the season: during
winter the drying process is faster than in summer, thanks to the
cloudless skies and dry air. The drying time for plantains is five
days during winter and seven days in the summer. Apples take
two and three days and pineapples three and four days,
respectively.

The dried product is put into airtight bags and stored in a dark
room with proper humidity and temperature. The customer
product is packed in bags of different size and labelled
according to requirements.

Promoting national food security
In 1998 the company, assisted by ENERGETICA, developed the
Programa de Complemento Nutricional Infantil. This school
breakfast programme is implemented together with other
development cooperation institutes and municipalities. It tackles
two classic weaknesses of similar programmes: lack of variation
in the food provided; and the problem of distribution, control
and accounting of the food products. Through the programme, a
range of five different products is provided that combine cereals
and dehydrated fruits with mazamorras (a type of maize
porridge), milk and typical drinks of the area. The programme
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A farmer, John Amizi, shows visiting extensionist (third person on the left) and farmers sweet potato flour.

main problems farmers face, and prioritize those that BTA can
help them overcome.

Activities
Through a series of participatory activities, farmers in
Gamalenga identified two areas where BTA could provide
positive support: providing healthy planting material of 
sweet potato and helping to develop ways of dealing with 
post-harvest crop surplus. The farmers wanted productive and
early maturing varieties of sweet potato, which are less
vulnerable to pests and provide food during the hunger months.
Women particularly favoured varieties that cook quickly, keep
their appearance and are enjoyed by children. 

BTA provided farm families with planting material of varieties
with the desired characteristics. These materials were
propagated through tissue culture, as a study in the area showed
that this propagation technique was a viable method for
obtaining and multiplying clean and healthy planting material.
Farmers visited the tissue culture laboratory to observe the
process of propagation and also participated in decisions about
the collection and distribution of sweet potato vines. Farmers
have been encouraged not to abandon local varieties because of
the danger of genetic erosion and loss of diversity.

Tissue culture is a way of multiplying plants vegetatively. One or two cells
are taken from a healthy parent plant and put into a rooting culture that
includes nutrients and plant hormones. Once small roots have developed
the plantlet is transferred to another culture to grow large enough for
planting. In this way, many healthy plants can be propagated rapidly.

These interventions and farmers’ efforts in the field have
resulted in sufficient surplus to allow the development and
implementation of post-harvest activities. BTA held workshops
in the community and the post-harvest activities that were
stimulated have had a deep impact on local livelihoods. For
example, in the words of Beatrice Kirundu, 40, who heads the
Jitahidi Women Group, access to surplus sweet potato has

Aghan Daniel

Located some 400 km north-west of Nairobi, Kenya, Gamalenga
village – like many other sub-Saharan villages – is struggling 
to harness local resources in its fight against intense poverty.
Faced with low crop yields, the lack of appropriate agricultural
information and poor government marketing policies, farmers
can quickly lose the will to till their land or use their skills and
knowledge in a creative way. In Gamalenga, however, a
combination of external intervention and farmer innovation has
resulted in improved sweet potato harvests and an increase in 
the crop’s household and market value. 

Challenges
The road leading to Gamalenga village from the Kenyan lake-
side city of Kisumu, winds through a difficult and challenging
countryside. The village has a small market, a few houses and
one telephone booth. Some 657 households are clustered
together in an area of 3 km2.

Farmers in the area practise mixed farming, growing a range of
crops and keeping livestock. Maize, the most important food
crop, is complemented with root crops such as sweet potato and
cassava for food security. However, pests and diseases, late
maturing and poor yielding varieties, and lack of healthy
planting material limit cassava and sweet potato production.
A recent outbreak of cassava mosaic virus devastated cassava
production in the area, making sweet potatoes even more
important. 

Local organizations working with farm communities are well
aware of these problems and of the fact that due to weak
agricultural extension services, farmers do not have proper
access to information that could improve their farming
practices. One Kenyan organization that has tried to provide
support to farmers through its plant breeding and post-harvest
programme is the Biotechnology Trust Africa (BTA). BTA’s
work with farmers is guided by participatory principles.
Working together with farmers, supported by a bottom-up
interactive approach, efforts have been made to identify the

Turning their backs to hunger



“empowered many women to feed themselves, think
independently and plan and make their own decisions” and
enabled them to take up several money-making activities.

Farmers were supplied with nine vines each from the new tissue
cultured stock. The Jitahidi Women Group decided to develop a
group nursery because they wanted to help one another to build
up their supplies of planting material as quickly as possible. By
2000, production was sufficiently stable to allow the group to
experiment with different ways of selling their sweet potato crop.
Ms Rhoda Nungo, a nutritionist of the Kenya Agricultural
Research Institute (KARI) started discussions with the group and
showed them some of the ways sweet potato could be processed. 

Today, Jitahidi members are successfully processing their sweet
potatoes into crackies, cakes, chapati flour, and mandazis (a
popular small pastry) and selling them to local shopkeepers.
Supported by information provided during field days,
workshops and farmer meetings, women are continuing to learn
new ways of improving their processing and packaging
techniques. Some use the money they earn from marketing
sweet potato to hire farm labour, others use it to pay school fees
or buy food and clothes for their families. 

Not only do these products provide some cash income, they also
add variety to the local diet. “I am now able to eat crackies just
like my urban friends who buy them from the supermarket,” says
Priscah Vieriza, a Standard Five pupil at the local primary
school, “and I can make them without my mother’s help”, she
boasts. Other products have also been brought within the reach
of local households. Chapatis, for example, previously eaten
only at festivals and on special occasions are now widely
available and much enjoyed.

Other products
Making busaa, a local brew, from sweet potatoes is the group’s
latest innovation. It is reported to be very nutritious and full of
vitamins. At the moment, according to the Assistant Chief of the
area, it is being brewed for research purposes, but eventually it is
hoped that it will be marketed officially. Such new products will
mean that farmers will have to protect their innovations and
ensure that these are registered in conformity with brand and
trade mark legislation. 

Farmers also have more sweet potato leaves to feed their animals,
and villagers have noticed that milk and meat production have
increased. The fact that farmers feed crop
residues to ruminants mean that the sweet
potato yields two harvests: the tubers
that form the bases of food products
for human consumption, and the
meat and milk that are the indirect
results of feeding cattle with vines
and leaves. Healthy and productive
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cattle also produce good soil-enriching manure and this valuable
resource not only returns nutrients to the soil but also provides 
it with the organic matter needed to increase water retention
capacity and improve aeration. 

In the hunt for more ways to utilize the improved harvest,
members of the Jitahidi Women Group have started to
experiment for themselves. One of their ventures has been soap
making. This is a laborious manual process and involves boiling
sweet potatoes and mashing and sieving them into a pulp. A
little water, beef fat from the local butcheries, caustic soda and
salt are added and all ingredients are mixed together until a
white colour appears. Because the end product contains a lot of
starch, it takes a fairly long time to dry. It is, therefore, put into a
cool dry place (safe from rats) and when it is ready it is divided
into portions for sale. Local people use this soap-like substance
for washing and sometimes colour it using food colouring
substances to make it more attractive for sale. Such hard work
and ingenuity needs to be supported by guidance and good
information, and researchers have a definite role to play here.

Equipment
Laborious and slow production processes are not only a problem
for local soap makers; the lack of equipment, machinery and
money to invest in tools and other inputs are a more general
problem. For example, the Jitahidi Women Group urgently
requires a weighing machine so they can accurately measure the
weight of their harvest and monitor changes in yield over time.
The local office of the International Potato Center (CIP) in
Uganda recently donated a sweet potato power chipper for
chipping the potato in preparation for drying and making chips
and crackies. The Jitahidi Women Group is optimistic that this
chipper will save them time and increase their capacity to
produce busaa, soap and other products.

Group spirit and compassion
A visit to the Gamalenga village can be revealing and refreshing
in many ways. The kind of social organization and activities
displayed by the Jitahidi Women Group shows what farmers can
achieve if they are provided with information and the
opportunity to develop and adapt resources like those they have
been able to access through the sweet potato programme. This
motivation and energy is shown each morning as Jitahadi group
members descend on their small pieces of land to prepare new
ground, plant, weed and harvest their crops. Their solution to the
labour intensive work sweet potation cultivation and post-
harvest processing involves, has been to adapt traditional forms
of cooperation to modern needs. This together with the support
and planning provided by BTA and KARI has gradually
produced positive results.

■

Aghan Daniel. Programme Information Officer. Biotechnology Trust Africa, 
P.O. Box 1285, 00100 Nairobi, Kenya, Email: aghan@swiftkenya.com ; 
Tel: +254 020 721 523 568.

Farmers developed a range of criteria for selecting their most
preferred sweet potato varieties, like early maturity, drought

resistance, good taste and big root size. 
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Quirien van Oirschot, Theresia Ngendello and Andrew Westby

Cassava is an important staple food in tropical Africa, and has
the potential to become a cash crop in many African countries. 
It is estimated that in the future, cassava is likely to be used more
and more in processed forms for food, animal feed and other
starch derived products. New market opportunities for cassava
products may help to enable communities to develop their
livelihoods and emerge from poverty. 

This article describes the experiences of a collaborative project
to support cassava commercialization through the introduction
of improved processing technologies in the Lake Zone of
Tanzania. 

Traditional processing of cassava
In East Africa, people use relatively simple processing methods
for cassava. In the Lake Zone of Tanzania it is mainly consumed
as udaga, which is made from fermented roots that are cleaned
and crushed or pounded into smaller pieces. After that the pieces
– with a diameter ranging from 5 cm to 2 mm – are dried for
about 4 days and sold. Udaga is normally pounded into flour
and consumed as a stiff porridge named ugali. Sometimes udaga
flour is sold on the market or in supermarkets. On the west side
of the Lake Zone people also produce makopa – dried whole
roots that can be milled and used for ugali.

These traditional products can be produced relatively cheaply
using little equipment. However, the processing methods may be
too labour intensive for commercial use and the flour is usually
not of a high enough quality. 

Baseline studies
Baseline research on social, economic and technological issues
confirmed the fundamental importance of agricultural
production and cassava processing for both food security and
income. The studies also showed that there is scope for
diversification to new, higher quality cassava products. This is
supported by following observations: 

• Between 60 and 80 thousand tons of wheat flour are annually
imported to the Lake Zone, suggesting that there may be a
market for cheaper locally produced cassava flour. 

• Cassava market prices are low, ranging from 50 to 200
Tanzanian Shilling (TSh) per kilogram (0.06-0.26 US$/kg)
while maize prices range from 180 to 350 TSh/kg and wheat
flour from 330 to 500 TSh/kg. This means that there is scope
for added value products of cassava at prices still below those
for maize and wheat.

• Higher prices are paid for products with higher quality
characteristics such as white colour, and good quality
products sell faster.

• A surplus of cassava is produced in the region. Many farmers
expressed interest in cassava processing equipment during
previous technical demonstrations, but the equipment had not
been available to them. 

A factor that might complicate cassava commercialization is that
the area is poor and many people earn less than US$1 per day. In
addition, the market situation is not optimal. Market linkages are
weak and producers rely on external traders. Farmers or

processors often sell to village assemblers, who sell to larger
wholesalers or traders who then sell to retailers. 

The conclusion of the study was that any processing techniques
promoted should be affordable to small cassava
producers/processors, be available locally, and generate products
for which there is a consumer demand. 

A new technology 
First the availability of the technology was addressed. Manual
chippers with equivalent cost to a bicycle (US$100) seemed the
most appropriate. Two local manufacturing enterprises were
trained to build the machines in collaboration with the Southern
Africa Root Crops Research Network (SARRNET). The
machines and their products were tested in three villages, and
recommendations from the processors were used to improve the
initial models. Efficiency tests revealed that the machine from
one manufacturer could chip 66 kg per hour while the other
model chipped 95 kg per hour. The total time to chip a sack of
roots (100 kg) may be 1.5 hours for an average skilled operator,
while the traditional process of making udaga would take almost
four hours for a similar sized sack. This means that although the
rate of chipping is not as high as that of a motorized cassava
processor (about 500 kg/hr) it is higher than the rate obtained
through the traditional processing technique (about 30 kg/hr). 

A new product
The manual chippers produced long cassava chips that are 
2-4 mm thick, 5 mm wide and 20-50 mm long. They dried
quickly and looked attractive. Drying is an important step in the
processing of cassava. Current drying systems use canvas sheets
placed on the ground. Better quality was obtained when the
cassava was dried on elevated tables as this reduces
contamination from sand and animals. It is easier to spread the
product on a table. Drying tables can be constructed from locally
available materials. 

Tests revealed that the chips are acceptable, with a good
appearance and colour but somewhat stickier than the traditional
udaga or makopa. Overall the new chips were found to be as good
as or better than the traditional product, particularly in relation to
colour and appearance, factors that are important for marketability.
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Pile of dried cassava roots, makopa, in the western part of the Lake Zone.

Improving cassava processing 
for the market
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market the chips themselves in Bukoba, where prices are twice
as high as those obtained from itinerant traders. After three
months they delivered the equipment back as they had not found
a market. Their lack of access to transport limited their market
access.

Case 4
One farmer group in Shinyanga decided to purchase a motorized
cassava grater. The group processed all their cassava into
cassava flour in a very short time, but they had not identified a
buyer or market. Providing ideas, or links to possible buyers did
not work. After eight months of storage insects attacked the
product, making it worthless. 

To facilitate access to capital for investment a financing scheme
was set up with a micro-finance association (TAMEA). The
scheme was set up to enable farmers and traders involved in
growing, processing and marketing cassava to obtain credit for
both the purchase of capital assets and working capital
requirements. TAMEA used their expertise to select suitable
farmers and traders. Only farmer groups are able to obtain
credit. This credit scheme was set up in such a way that it could
continue after the project had finished. 

Lessons learnt

Linkages
Considerable input is needed by many different actors to make
these processing systems work. Many useful linkages have been
established or strengthened through this project. New linkages
have been established, including between researchers and
machine manufacturers; between microfinance institutes and
traders; and between machine manufacturers and farmers.
Linkages were strengthened between researchers, NGOs,

The chippers are most suitable for sweet cassava varieties
that contain low levels of toxic cyanogen. Bitter varieties  
– containing higher levels of cyanogens – can also be processed
by the chippers, but the chips contain cyanogens levels that are
similar to levels found in traditional udaga, which is higher than
the FAO/WHO recommended safe level of 10 mg per kilogram. 

Market testing
The marketability of cassava chips was tested in pilot trials.
Cassava chips produced at the research centre were taken to
several urban (Mwanza) and rural (Ukerewe) markets. The
traders were allowed to keep 20% of the income they generated
through this exercise. The chips drew a lot of attention on the
markets. In Mwanza they sold quickly and retailers obtained the
same price per volume for chips as for traditional udaga. Since
the chips occupy a higher volume than udaga it means that the
price received per kilogram is higher, in this case by about 30
percent. Some customers commented that the flour from chips is
sticky when cooked, but had a good smell, appearance and
colour. Customers in urban markets came back for more the next
day. At Ukerewe Nansio Market it took longer to sell the chips. 

Validation
The next challenge was to integrate this technology into the
resource base of communities. Motivated individuals or
community groups had the opportunity to test the equipment if
they made a down payment of 5000 TSh (US$6.50). Simple
contracts were set up stating that after the trial period they would
start to pay for the machine or return it. Below are example case
studies from four different locations. 

Case 1
At Ukerewe Island many households were said to be interested,
but only one woman was prepared to make the down payment.
The woman was satisfied with the chipping machine, but used it
only for home consumption. She said that the machine gave her
status and that she saves labour – requiring only half of the
normal time – during the chipping process and when pounding
into flour. Her husband operates the chipper. When the project
finished the woman had started payments towards owning the
machine.

Case 2
An existing, well-organized group of farmers and processors
based near Mwanza and the research institute used three hand
chippers. The group consists of both men and women of all ages.
With help of researchers, linkages with a supermarket in Dar es
Salaam were developed. The group delivered initially between
100 and 200 kg cassava chips per month to a Dar es Salaam
supermarket for a price of 150 TSh per kg (US$ 0.19). The
supermarket milled the chips into flour, packed it in 3 kg bags
and sold the product for 750 Tanzanian Shilling. The branch
manager commented that the flour was of good quality because
of the white colour. The group has made a profit and would like
to invest in a motorized cassava chipper as they see the
opportunity to supply the supermarket with up to one ton per
week. They have been brought into in contact with a credit
scheme developed as part of the project. 

Case 3
In the remote village of Nyarutembo four machines were loaned
to individual farmers and to groups. They produce cassava
cheaply, but rely mainly on itinerant traders that pass by to
purchase the processed cassava products. Access to transport is
very limited. Initial trials included visits to the district markets
to catalyze the formation of linkages between farmers and
traders. Processors agreed to organize themselves and try to

Manual chipper for making cassava chips.

L
E

IS
A

 M
A

G
A

Z
IN

E
 .S

E
P

T
E

M
B

E
R

 2004

Ph
ot

o:
 Q

. v
an

 O
irs

ch
ot



extension services and farmers. This was done through a
workshop, presentations at agricultural shows, regular visits to
farmer communities, visits to markets, and involvement of
extension workers and NGOs in fieldwork. 

Effective linkages between processors and markets are essential
in order to gain real benefits from using improved technologies,
but such linkages do not always exist, particularly in remote
areas. Case 2 illustrates that a secure market can give a high
profit while Case 3 in Nyarutembo illustrated lack of access to
markets with the lack of linkages. Farmers may not always be
able to set up linkages themselves. Networking is costly and may
involve transport, or other forms of communication. The lack 
of direct return on investment is a major obstacle for a poor
farmer or processor. Farmers with more capital are more likely
to take more risk (Case 4). These middle class farmers may have
better chances of success in pilot tests if a market is identified.
The location of pilot groups is also important. Access to markets
and assistance from local institutions are vital. The group 
near Mwanza was successful in marketing the product because
they did ask for help. 

Motivation
Asking farmers or processors to make a contribution towards the
cost of the equipment is a good way to screen for motivation in
getting involved in cassava processing. The down payment of
US$6.50 was enough to discourage the non-serious participants.
The motivation of traders to sell cassava chips at the markets
was triggered by allowing them to keep 20% from the price
obtained for the cassava chips. This is equivalent to the average
profit margin of an urban retailer. 

Traditional cassava processing for home consumption is a
women’s job, but men will become involved if udaga is
produced commercially. It is therefore not surprising that more
men became interested in processing when the manual chipper
was introduced. In case studies 1 and 2 the men took over some
of the physical work, like turning the wheel on the chipper,
meaning less drudgery for women. Since traditionally udaga is
traded both by men and women, it can be expected that chips
will also be traded by both. It seems that both men and women
will benefit from the manual chippers.

26

L
E

IS
A

 M
A

G
A

Z
IN

E
 .

S
E

P
T

E
M

B
E

R
 2

00
4

Markets
The fact that cassava chips sold so rapidly at Mwanza markets
indicates that it may be easier to start testing new markets for a
product in urban areas rather than in the rural markets. It is
important to ensure that there is a market before production is
started on large scale. Case 4, where a farmer community group
had processed all their cassava in a short time, but were left with
a stock of processed cassava infested by insects, illustrates a
lesson learnt the hard way. 

There is clearly a market for cassava chippers. Farmers receive
information about the technology via the local research institute.
However, interested farmers may not be able to pay for the
chippers because it is difficult to get credit. One of the two
manufacturers, Pamba, has so far sold 70 chippers (25 to the
Research Institute, 25 to the Government of the Southern
Province of Tanzania, and 20 to farmers directly). 

Conclusion
This project introduced two products into the Lake Zone in
Tanzania: the technology to produce a hand-operated machine
and a ‘new’ product, cassava chips, prepared with the machine.
It was demonstrated that there is a market for the cassava chips,
so far especially in urban (super)markets. There is also a market
for the chipper (70 machines have been sold, of which 20
outside this project). Farmers with a poor resource base and
rural location have more limited access to markets. Access to
urban markets and access to assistance in case of pilot trials is
important for success. Better results were obtained when
farmers were organized in groups. The existence of a group is
also a condition to receive credit in microfinance schemes. 
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Rik Thijssen

In our undertakings to promote and develop a more sustainable
agriculture, we often tend to push – in a gentle way – the
principles and techniques of such agricultural production on
farmers. Too little attention is given to the creation of a “pulling
force”, by making sustainable agriculture more attractive
economically. 

A good example is that of crop diversification in the Yayasan
Mitra Tani Mandiri area on Timor Island. Pineapple was
promoted as a suitable crop for drier areas, with potential uses in
soil conservation and products for home consumption as well as
for the market. This crop grew well, and was indeed well suited
to the situation and needs of local farmers. As a result, more 
and more pineapple was planted. However, the peak harvest
season is during the rainy season, when roads are not passable
and thus the fruit cannot reach the markets. The pineapples were
therefore consumed by the producer, given away to relatives and
friends, or even left to rot in the field.

Basket of options
Development of sustainable agriculture consists for a large part
in increasing the number of options available to farmers,
enabling farmers to be more resilient and react in a
knowledgeable way. Together with farmers, we analysed what
commonly happens to agricultural products after the harvest,
and came up with the following four options: consumption,
marketing, re-use as planting material, or post-harvest loss.
These four categories were matched by four potential types of
action by farmer families after harvesting: none, treatment,
processing and/or storage (Table 1).

Table 1. Post-harvest options for farmers

Action (by farmer or household)
Destination
of produce None Treatment Processing Storage

Consumption

Market

Planting

Loss

This table provides a chance to visualize, together with
communities, the different post-harvest options. It has been used
in analysing current conditions and for assessing farmers’
opportunities. Referring to the pineapple example, farmers on
Timor Island indicated that after harvest no further processing
was done before the fruit was consumed, taken to the market or
became spoiled (Table 1, column 1). Some farmers could
estimate quite accurately the quantity of fruit that was
consumed, marketed or lost.

With some help from extensionists, it turned out that there were
opportunities for farmers to process the fruits into alternative
products such as jam, juice, or syrup, for (own) consumption or
for marketing (column 3). Processing could also decrease the
total loss of fruits! Furthermore, several of the processed
products could be stored for a longer period (jam, syrup), which
again increases the total number of post-harvest options to
include storage for consumption and marketing (column 4).

Not only processing
Indonesian farmers’ attention to improvements in post-harvest
activities is often exclusively focused on processing a product to
add value. Important factors such as labour requirements and
other investments for processing, as well as the risks involved
(including complete loss), are often overlooked.

Another example, from small coffee farmers in Toraja, South
Sulawesi, shows that there are other ways to improve post-harvest
processes. The main problem Toraja farmers are facing is that the
treatment of the ripe beans – washing and sun-drying – is rather
cumbersome. Most coffee farmers here produce small quantities
of ripe beans, and treatment is often low in quality. Discussion
showed that many coffee farmers would rather sell the ripe
beans directly after harvesting, even at a lower price. At the
same time, this would open up new opportunities for groups of
farmers, or cooperatives, which could specialize in better quality
treatment of larger amounts of coffee beans.

Decision instruments
Our last example comes from the rather new vanilla producing
area in North Maluku. Farmers have learned how to grow this
valuable spice organically and several have also mastered the
necessary skills for treating the raw vanilla beans, which
includes an elaborate process of curing (sweating and drying). 

Mr. Samuel, a vanilla farmer in North Maluku, makes a decision
each year on the level of post-harvest processing to carry out.
This decision is mostly influenced by yield quantities, and
consequently labour requirements for curing, as well as the
prices offered for fresh and cured beans. In 2001 and 2002, for
example, he treated and marketed 2.8 and 3.8 kilos of vanilla
beans. He received a price of 350,000 IDR (approx. US$30 per
kilo) which gave a total income of 980,000 IDR in 2001 and
1,330,000 IDR in 2002. In 2003, after bumper harvest, he sold
101 kilos of untreated beans at the lower price of 85,000 IDR
per kilo, which gave a total income of 8,585,000 IDR.

Finding solutions
By systematically analysing different post-harvest options, we
have been able to explore the alternatives together with farmers
– for example, in the case of the coffee in Toraja, the option to
sell the berries straight from the tree. Another option would have
been to process the coffee beans to a finished product for
consumption or sale. In the case of vanilla, the treatment needs a
lot of care, which implies that there are risks involved. Options
to explore might include training on proper treatment methods,
specialization of a group on “professional” treatment of vanilla
beans, or even just directly selling the beans after harvest. 
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pulled. Not only will this save farmers the time and expense of
washing off soil and dirt, but the damage caused by such handling
will also be avoided. In the same way, fruits like mango should be
harvested cleanly. Mangoes drip latex and if they are stored or
transported with latex on their skins, they will not only look
unattractive to consumers but they will also rot quickly. Special
care is needed when handling, storing or transporting fruits that
have a delicate skin, such as star apple (Chrysophyllum cainito). 
A torn skin will expose the fruit to microorganism attack and
result in rapid decay. For perishable fruit and vegetables, less
injury simply translates into better quality and longer life.

Farmers are often surprised at the difference that the time of
harvesting can make. Harvesting fruit and vegetables during the
early, cool period of the day helps improve storage life and
quality. Some fruits, however, like citrus and mangoes, are best
harvested in the late morning, because the oil glands of these
fruit are full in the early morning, causing immediate
discolouration of the peel if they are accidentally pressed or
bumped. After harvesting, fruit and vegetables should never be
left in direct sunlight. Harvesting under wet conditions is also to
be particularly avoided. Wet fruits and vegetables are more
susceptible to microbial growth, and soil particles may cling to
wet crops, exposing them to soil-borne rot organisms.

Encouraging innovation
In the province of Sorsogon, located on the tropical southern-
most tip of the island of Luzon, farmers were introduced to new
methods of sorting, packaging and storage to preserve the
longevity and freshness of their agricultural products. The
farmers were challenged to apply the newly learned techniques
and encouraged to use their initiative in modifying them and
developing their own techniques.

The more advanced process of post-harvest treatments like
irradiation, de-greening (changing citrus colour from green to
orange), use of sprout inhibitors and pre-cooling are still beyond
the knowledge and means of local farmers, but familiarization
with these technologies was provided (theoretically) to farmers
in classes, to stimulate their minds to think of locally applicable
systems that may approximate, or be adopted as alternatives for
these highly sophisticated techniques.
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Ramon A. Diño

For years, extension in the Philippines has focused on improving
production. The farmers appreciated the increased yield, but did
not realize that these increases often were lost again as a result
of huge post-harvest losses. Typical post-harvest losses in the
Philippines were estimated to be somewhere between 28 - 42
percent. When this estimate was released in the early 1980s, the
Department of Agriculture initiated a research and extension
programme to help farmers reduce the losses and change the
equation of farmers’ livelihoods.

In recent years, decentralization of agricultural services has meant
the transfer of research and extension services to local
governments, which often have a low priority for agricultural
development. Agriculture and Fishery Councils (AFCs) at
national, regional, provincial, municipal and village levels are now
actively working with the Department of Agriculture, for the
dissemination of post-harvest technology. Their tasks are twofold:
to serve as an advisory council for the agriculture and fishery
sectors and to monitor and evaluate the implementation of national
programmes in agriculture in their areas of responsibility.
Membership of the AFCs is mostly voluntary and includes
farmers, NGOs and local agencies, as well as government agency
representatives, providing an open line of communication between
these different actors, at different levels. Ever since the Department
of Agriculture actively promoted post-harvest management, the
AFCs have enthusiastically performed their role in advising the
farmers of the nature and scope of post-harvest systems.

Through persistent work of extension agents, farmers are now
familiarized with the practical means of avoiding post-harvest
losses. They are encouraged to come up with their own practical
applications of the concepts that are taught, improving on the
basics as they go along.

Fruit and vegetables – focusing on the basics
The improvements that have been gradually introduced into fruit
and vegetable production illustrate the types of efforts being
made to reduce crop losses and increase their post-harvest
storage and shelf life. Improvements were realized by
combining the basics: determining the right stage of maturity for
harvest and taking greater care during harvest and transport to
avoid damaging the crops.

A number of simple measures can be taken as early as planting
time to help avoid damage during harvesting. Farmers already
knew that the post-harvest condition of a crop should be taken
into consideration as early as planting time. By distancing rows
and hills properly, a farmer ensures that harvesting can be
carried out efficiently and with minimal damage to the crop. 

Care should also be taken during harvesting when fruit and
vegetables are pulled or twisted from stalks or branches (for
example tomatoes or mangoes) and when they are being dug up
(cassava, sweet potato). The way in which tools are used is also
important because if they are used roughly, they will damage
edible roots. 

When fruit and vegetables are being harvested, they should be
kept as clean as possible. The condition of leafy vegetables and
stems, for example, will be improved if they are cut instead of

Mango (Mangifera indica). Source: Plant Resources of
South-East-Asia, Vol. no.2. Pudoc, Wageningen. 1991.

Caring for the harvest:
back to basics



Handling and storage of leafy vegetables
Paul B. Okon, A. E. Uko and Uche C. Amalu

Leafy vegetables tend to deteriorate quickly after harvest,
especially in dry and warm tropical conditions. A number of
measures can be taken to maintain their freshness for a few
days. In Nigeria, native leafy vegetables such as fluted
pumpkin (Telfairia occidentalis), waterleaf (Talinum
triangulare), bush okra (Corchorus olitorius) and amaranth
(Amaranthus spp.) are specially conditioned to avoid rapid
deterioration. In the dry and warm Calabar area, farmers
harvest during the cooler part of the day, and exposure to the
sun is avoided at all times. Stems are cut to equal and
controllable length and washed with potable water.

Storage at ambient temperatures
Storage in buckets: Pumpkin and amaranth leaves are bunched
up and dipped in a bucket with water, then the tips of the stems
are left in the water. Waterleaf and bush okra are not dipped
but rather sprinkled. The leaves are covered with a thin
polythene sheet and tied to the bucket, which is kept in a cool
place. Every day the polythene sheet is removed temporarily

and water sprinkled on the leaves. This way the leafy
vegetables will remain fresh for about 6 days.

Storage in clay pots: Clay pots of convenient size are washed
clean and placed on a firm support. A layer of sterilized
(boiled) wet jute bag is put at the bottom of the pot and a wire
gauze is placed on top of it. The washed vegetable leaves are
laid on top of the gauze and covered with another layer of wire
gauze and a second jute bag. This bag is kept moist at all times.

Transport to markets
If the leaves have to be transported to market over a long
distance, bunches of vegetable leaves are wrapped in a clean or
sterilized wet jute bag that is kept moist. Alternatively,
vegetable baskets are made from raffia or other flexible plant
material with a smooth surface. The inside of the basket is
completely lined with wet jute bags. 
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Increasing farmers’ post-harvest know-how and enabling them
to handle their crops in a cost effective way has had a positive
effect on their livelihoods. Not only have they become aware
that good results can be achieved by applying precautionary
measures, they have also become more alert to other possible
problems and dangers. Uneven and roughly paved roads, for
example, should be improved so that fruit and vegetables are not
bounced around excessively during transportation, causing
damage. And if the bins used to hold fruit and vegetables from
field to market are filled too full there will certainly be some
spillage and loss.

Utilizing waste
In conventional understanding, post-harvest management means
the handling of an agricultural product after harvest to prolong
storage life, freshness and an attractive appearance. Considering
this definition in one farmer group, there ensued a discussion on
whether the use of plant parts normally discarded after harvest,
such as rice straw and abaca (Musa textiles) pulp should be
included in the concept of post-harvest systems. There was a
general consensus among the farmers that the utilization of
harvested products either on the farm (for example organic
fertilizers) or to generate income, should be considered as part
of post-harvest management, rather than separately as waste
utilization.

Farmers in Sorsogon have begun to discover ways and means of
expanding post-harvest concepts and in doing so have been able
to augment their income. In the town of Gubat, for example,
farmers traditionally burned rice straw after the harvest. Now
many farmers have started to compost the rice straw into organic
fertilizer. Using this fertilizer on their farms reduces input costs
and improves the soil, while at the same time avoiding the
pollution caused by burning. They also sell the fertilizer to other
farmers at a reasonable price. 

In Bulusan, the local AFC has refined this process still further.
Farmers use the rice straw first as bedding material for mushroom

growing and after an eight-week growing period, farmers are able
to harvest between six and ten kilos of mushrooms. Apart from
the additional income they get from selling mushrooms,
important nutrients are added to their household diet. The old
bedding material can be recycled as compost and provides an
important source of fertilizer for next season’s crops.  

Results
Improved management has now reduced post-harvest losses in
the province of Sorsogon from a previously estimated 28% to
around 15%.

The post-harvest programme has also been taken up at the
political level and some senators and congressmen have devoted
part of their congressional aid fund to help construct
warehouses, improve farm to market roads, and build large
concrete multi-purpose pavements where farmers can sun dry
their rice and maize. Before these pavements were introduced
farmers dried their grain on mats or on the road where it can be
damaged by passing vehicles, eaten by birds or chickens or
stolen by petty thieves. 

The adaptations of technology combined with the innovative
application of indigenous knowledge and local creativity have
enabled farmers to enhance the natural cycle. Efforts to increase
farmers’ understanding of the post-harvest system have helped
to increase their confidence in their own abilities and ideas. As a
result, many are now actively contributing to the development of
new knowledge, fusing traditional know-how and modern
insights to create greater self-sufficiency and food security.
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Lutta Muhammad and Frederick M. Kiilu

The agricultural sector plays the leading role in the economy 
of Kenya, providing export earnings, self-sufficiency in food,
employment and raw materials for the processing industry.
Agricultural production is dominated by cereals, grain legumes,
root crops and several industrial crops but horticulture is gaining
importance as a result of the general decline in performance of
the agricultural sector. However, fresh fruit and vegetable crops
are harvested over short periods and this leads to surpluses and
low prices during the harvesting season, followed by shortages
during the rest of the year. Moreover, fresh produce is
perishable, bulky and susceptible to attacks by pests and
diseases and as a result farmers incur losses through spoilage,
wastage and low prices. 

Processing of fresh produce into shelf-stable products could
mitigate the effects of fluctuation in demand and supply, add
value to farm production, help stabilize smallholder income and
at the same time increase the range of products available to
consumers. This article highlights the experiences of a local
micro-enterprise in the processing of fruits and vegetables in
Ukambani area, Kenya.

Livelihood in a risky environment
In the Ukambani area, the first rains fall between mid-March
and end of May. The second rains come between mid-October
and end of December. Average seasonal rainfall is between 
250 - 400 mm. As a result, the major subsistence crops fail in
two out of five seasons, while most fruit trees are able to take
advantage of the total amount of rain received in both seasons
and produce a good crop. 

Ukambani has a high population density and the average farm
size is between 1 - 7.5 ha. About 60 percent of the smallholder
households are thought to live below the poverty line, on less
than one dollar a day. Virtually every smallholding has at least
one horticultural crop, which is either rain-fed or irrigated. 
The majority of smallholders grow traditional fruit varieties of
low quality. Some farmers have been replacing these traditional
varieties with improved varieties, promoted by the Kenya
Agricultural Research Institute (KARI), but the low prices
obtained for fresh produce during the harvesting period have
tended to discourage the adoption of improved varieties 
and farming practices. A consequence is that farmers harvest
only 20 - 30 percent of the potential yield.

Production and utilization 
Recent statistics indicate that Kenyan farmers have committed 
a sizeable acreage to fruits and vegetables. In 1999 almost 
3.3 million tons were produced, out of which 70,000 tons were
exported. The rest were used by farm families for subsistence or
sold on the domestic market. In Ukambani the most important
horticultural crops are papaya, citrus, passion fruit, mangoes,
avocado, bananas and tomatoes. Yields are comparable with the
national average and Ukambani contributes a substantial part of
the total Kenyan production.

The major harvesting season for citrus spans the period May
through August, with a minor season in the months of October
and November. Mangoes come into full production in one major
season spanning the months of January, February and March.
Papaya and banana production is more evenly distributed

throughout the year, with peak seasons in March and June.
This means that there is continuous supply of raw materials for
processing throughout the year. 

A survey to identify market opportunities and constraints for the
fruit and vegetable processing industry in the Ukambani area
was carried out in 2001. The aim was to quantify the availability
of fresh produce and intermediate inputs (fruit pulp, and
concentrates), to assess the market for semi-processed products
(fruit pulps, pastes and concentrates) and to quantify the demand
for final products. Seven processed fruit and vegetable products
were identified by traders and consumers as commanding a
significant proportion of the market in Ukambani. Fruit juice
was the leading product, followed by ice cream. Then followed
jam (marmalade and jelly) and tomato sauce (paste, ketchup and
chutney). According to estimates, the demand for fruit produce
in Ukambani would correspond to a volume of production
equivalent to 7100 tons of fresh produce per year. 

Processing in Ukambani 
Local retail and wholesale outlets for processed fruit and
vegetables products are at present supplied by large-scale food
processing concerns located in Nairobi and its environs. Driven
by business objectives, these large concerns have little
interaction with local farmers. They get their fresh produce from
as far away as Uganda, Tanzania, South Africa and even Egypt. 

One consequence of the liberalization of the Kenyan economy in
the eighties was that it became possible to start up local micro-
enterprises to take advantage of market opportunities within the
area. Established as a private company in 1987, Kamumo
Products Enterprise is located in Machakos town, 70 km south
east of Nairobi. The enterprise was founded with the vision that
food security in the third millennium will be intricately linked
with the market. The firm’s mission is to promote better
nutrition and health for the population through processing of
agricultural produce, sound business management and skills
transfer. The aims of the enterprise are to:

• Save fruits and vegetables from going to waste during
bumper harvests

• Add value to fruits and vegetables
• Help stabilize the prices farmers receive for their fruits and

vegetables
• Supply affordable fruit and vegetable products in the dry

season
• Contribute to the creation of jobs and socio-economic

development within the area.

The firm buys excess mangoes, citrus, papaya, tomatoes and
passion fruits from farmers in Ukambani (Machakos, Makueni,
Kitui and Mwingi districts) for processing into intermediate
products (fruit pulps, fruit concentrates) and final products
(juices, jam and sauces). Over the years productivity has
increased, as has product diversification. Initially, the firm
processed horticultural produce only into fruit juice. The range
of products now includes jam and marmalade, tomato and 
chilli sauce and chutney. Total production has increased from 
50 kg/litres per week to 3500 kg/litres per week. Kamumo
Products sells finished products through wholesalers,
supermarkets, hotels, cafés, hospitals and schools. The firm also
reaches its market through participation in trade fairs, symposia,
exhibitions and other business networks.
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Kennedy A. Mulela

Bunyore lies in the basin of Lake Victoria in Western Kenya and
is an area of granite outcrops and small streams. Our village gets
enough rain but population is dense and our natural forests and
wild life have become degraded. Some farmers try to earn a little
cash by growing tea, others keep a few cows under zero grazing
conditions for their milk.
I have lived in this community since I left school in 1988. I was
trained for a white-collar future, but once I had my certificates I
realized there weren’t many jobs. I did not see why I should suf-
fer when God had given me good health so I decided to go into
farming because it seemed to offer economic independence.
Rural life in a traditional setting in a country like Kenya can be
hard, but gradually I came in contact with individuals and organi-
zations that helped me develop my ideas. This is my story and the
story of the organizations that helped me build my farm. 

The first organization to influence my farming practices was the
International Centre for Insect Physiology (ICIPE).  Together
with other farmers we were shown how to grow neem trees that
can be used, for example, to treat minor health problems. The
New Forest Project provided me with trees such as Gliricidia
sepia, Sesbania and Leucaena and enabled me to create woodlots
that now provide me with fodder and firewood and help improve
the quality of my soil. 
Training by the Forest Action Network, an organization that 
lobbies for the preservation of forests, has increased my under-
standing of the role forestry plays in integrated farming systems
and encouraged me to plant Grivelia trees which, if coppiced,
grow very fast and provide good timber and firewood. 
Networking has really empowered me in terms of contacts and
knowledge-based ideas. Magazines like LEISA Magazine and
Spore have provided me with references and information on
farming experiences worldwide. CTA, who publishes Spore, has
also supplied me with books and learning material through their
special scheme and I am using them to set up a local resource
centre. Two other magazines I read are Agroforestry published by
ICRAF and EcoForum produced by the Environmental Liason
Centre International. 
Earth Action is another organization that has helped keep me up-
to-date and aware of technologies that can help farmers develop
and manage more sustainable systems. The techniques I have
learned have not only helped me to produce good crops of cassa-
va, bananas, sugar cane and sweet potato on my small farm, but
sharing my experiences with other farmers has enabled us to
work together to restore and preserve our environment. 

■

Kennedy Amatsili Mulela. Box 48, Emuhaya 50314, Kenya. Tel: + 254 0733270831

At inception, Kamumo Products employed one full time person.
The number of employees has since risen to six. All the
members of staff receive on-the-job training and work under
direct supervision of Mr Frederick Kiilu, the proprietor and
Managing Director. Over the years, significant changes in
production technology have taken place. The aluminium utensils
that were used in the beginning have been replaced with those
made of stainless steel. Semi-automatic equipment has largely
replaced hand tools. This technical progress has facilitated an
improvement in product quality and at the same time, a
reduction in unit costs. The firm finances its capital
development and recurrent operations solely from profits and
savings.

Several skills-transfer initiatives have also been undertaken by
Kamumo Products Enterprise. Kakumuti Syondo Women’s Self
Help Group in Kitui town now processes juice and dried
mangoes for sale to the local community, to supermarkets in
Nairobi and even for export. Training for Kakumuti Women’s
Group was provided by Mr. Kiilu of Kamumo Products.
Individual entrepreneurs in Nunguni, Kibwezi and Emali trading
centres have also benefited from training. These enterprises
process tomato sauce and fruit juice, producing about 180 tons
of finished products per year.

Constraints to the development of micro-enterprises
Kamumo Products faces severe constraints. Examples are:
• Accessing credit from either the business community or

commercial banks in the area is difficult for most small
enterprises. This has seriously impaired the firm’s capacity to
undertake investment that should facilitate innovation. 

• Variability in the quality of produce from local farmers and
the deplorable state of the transport, storage and
communications infrastructure represent a major challenge. 

• The impact of climatic factors on both quality and quantity of
fresh produce is difficult to predict. 

• Lack of access to research and training opportunities for staff
and appropriate specification of standards and product
specifications represent a threat to the firm’s viability.

There is substantial demand for finished products of fruits and
vegetables, notably fruit juices, jam and marmalade and tomato
and chilli sauce, but this demand is currently satisfied by
processors of fruits and vegetables who are located outside the
Ukambani district and who often resort to imported fruit juice
concentrates and tomato paste. As a result, at least 10 - 20
percent of the fresh produce harvested in the area goes to waste
for lack of marketing opportunities; and the increases in yields
that would be possible through better varieties and better
management remain unrealized.

■

Lutta Muhammad. Senior Research Officer. Kenya Agricultural Research Institute,
P.O. Box 1764, Machakos, Kenya. Email: luttam2002@yahoo.com
Frederick M. Kiilu. Managing Director. Kamumo Products, P.O. Box 1146,
Machakos, Kenya.
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Preservation of fruit and vegetables by James I.F., Kuipers B.
2003. 86 p. ISBN 90 77073 302. AGROMISA, P.O. Box 41,
6700 AA Wageningen, The Netherlands. Email: agromisa@agromisa.org;
www.agromisa.org (Agrodok No 3). Technical Centre for Agricultural and
Rural Co-operation (CTA), P.O. Box 380, 6700 AJ Wageningen, 
The Netherlands. Email: cta@cta.nl
This “Agrodok”, the third in the series, is a practical manual
that reviews simple techniques to preserve fruits and vegeta-
bles. The Agrodok series is a collection of low-priced, practical
manuals on small-scale sustainable agriculture in the tropics.
Other interesting Agrodok titles related to the theme of this
issue are: Preservation of fish and meat (No 12); Protection of
stored cereal grains and pulses (18); Granaries (25); Marketing
for small-scale producers (26); Identification of crop damage
(28); Storage of tropical agricultural products (31); and
Preparation of dairy products (36). All Agrodok booklets are
available in English, French, Portuguese and Spanish. 

Note: Agrodok publications are available free to subscribers to
the Publications Distribution Service of CTA. Membership is
open to individuals and institutions involved in agriculture and
rural development in ACP countries (African, Caribbean and
Pacific states). A number of other CTA publications can also be
obtained free, through a credit-point system. For more informa-
tion contact CTA. 

Traditional foods: processing for profit 
by Fellows P. (ed). 1997. 224 p. ISBN 1 85339 228 6.
Intermediate Technology Publications, 
103-105 Southampton Row, London WC1B 4HH, UK.
Available from CTA. Email: cta@cta.nl 
This is a comprehensive guide to the processing
of traditional foods from Asia, Africa and Latin
America, which are made and sold at a small
commercial scale of operation. It provides
technical information needed by small food
businesses to introduce or upgrade their

processes and products, and also serves as a suitable guide for
new enterprises. The book will be of interest to small-scale
processors, development workers involved in supporting small
enterprise programmes, aid agencies, and students of food
science and related disciplines.

Conducting ethnobotanical surveys: an example from
Ghana on plants used for the protection of stored
cereals and pulses by Cobbinah J.R. et al. 1999. 15 p. ISBN 0 85954
502 4 UK£5.00. Natural Resources Institute (NRI), University of
Greenwich, Kent ME4 4TB, UK. Email: k.morris@gre.ac.uk ; www.nri.org
(NRI Bulletin 77). CAB International, Wallingford, Oxon OX10 8DE, UK.
This bulletin will be of interest to those working in the field of
insect pest control, insecticidal properties of plant materials
and indigenous knowledge system management.

Small-scale food processing: a directory of equipment
and methods by Azam-Ali S., Judge E., Fellows P., Battcock M. 2003.
245 p. ISBN 1 85339 504 8. ITDG, London, UK. Available from CTA, 
P.O. Box 380, 6700 AJ Wageningen, The Netherlands. Email: cta@cta.nl
This completely revised and expanded second edition can be 
a useful tool for all those involved in developing small- or
medium-scale food processing businesses. The book is 
invaluable for business advisers and trainers, development
workers and the staff of implementing agencies.

32

African farming and food processing Periodical of 
Alain Charles Publishing, 27 Wilfred Street, London SW1E 6PR, UK. 
Email: post@alaincharles.com; ISSN 0266 8017, D 14.50. 
This periodical, produced six times per year, provides informa-
tion and post-harvest news for African farmers. It combines
informative articles with commercial advertisements.

Sweetpotato post-harvest
assessment: experiences from East
Africa by Rees D., Oirschot Q. Van, Kapinga R.
(eds). 2003. 125 p. ISBN 0 85954 548 2.
UK£10.00. Natural Resources Institute (NRI),
University of Greenwich, Kent ME4 4TB, UK.
Email: k.morris@gre.ac.uk ; www.nri.org . 
ITDG Publishing, UK.
This book summarizes work carried out
on post-harvest aspects of sweetpotato
between 1994 and 2002 in collaborative
projects involving governmental organi-

zations and research institutes in East Africa. The selection of
new cultivars is an important aspect of sweetpotato crop
improvement. Breeding initiatives for sweetpotato are at a rela-
tively early stage compared to other staple crops. Given the
enormous genetic diversity of sweetpotato worldwide, crop
improvements are expected to be rapid. Each chapter describes
trials and experiments carried out to investigate a particular
aspect of sweetpotato post-harvest quality. The relevance of the
findings to other regions of the world is discussed. A reference
section ends each chapter. The book is focused towards agricul-
tural scientists and breeders of sweetpotato, but it will also be
useful for development and extension workers, and to those
working with other crops. (WR)

Indigenous knowledge of storage pest management in
Nepal by Björnsen Gurung A. 2002. 226 p. Swiss Federal Institute of
Technology Zurich, Institute of Geobotany, Zurichbergstr. 38, 8044
Zurich, Switzerland. Email: abgurung@freesurf.ch . Swiss Development
Cooperation (SDC), 3003 Berne, Switzerland.
In remote and marginal areas of Nepal,
where subsistence farmers rely on seasonal
production and grain storage for their house-
hold food security, food security could be
enhanced through improved storage tech-
nologies and practices focusing on the
reduction of storage loss. However, several
technical improvements promoted by the
state agricultural extension service have
been largely rejected by farmers. 
The research described in this thesis used 
an interdisciplinary approach to involve
farmers in the technology development process. It included
farmers’ perceptions and ideas, and examined how their 
knowledge, practices and religious beliefs influence decision-
making and eventually determine whether farmers adopt or
reject a new technology. (WR)

Onion storage in the tropics: a practical guide to the
methods of storage and their selection by Brice J. et al. 1997.
120 p. ISBN 0 85954 487 7 UK£20.00. Natural Resources Institute (NRI),
University of Greenwich, Kent ME4 4TB, UK. Email: k.morris@gre.ac.uk;
www.nri.org .  CAB International, Wallingford, Oxon OX10 8DE, UK.
This guide aims to provide those involved in onion storage with
the information they might need to improve existing storage
methods or to develop new types of stores suited to their local
circumstances.
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Participatory planning for integrated rural water supply
and sanitation programmes: guidelines and manual 
by Ockelford J., Reed B. 2002. 418 p. ISBN 0 906055 75 X. UK£ 29.95.
Water, Engineering and Development Centre (WEDC), Loughborough
University, Leicestershire LE11 3TU, UK. Downloadable from website:
www.lboro.ac.uk/wedc/
These guidelines and the supporting manual are intended to
help planners and managers in national governments to develop
their own rural water supply and sanitation programmes. They
can also be used by consultants, and NGOs could adapt them
for their programmes. To help planners and managers develop

programmes in which a strong feeling of owner-
ship is felt by the communities involved, the
guidelines adopt a questioning approach that
addresses two major challenges: how to integrate
the different components of rural water supply
and sanitation, and how to enable all the stake-
holders to participate in the planning process. The
manual is designed to assist a team of govern-
ment staff to plan and design a programme. It
provides the team with support, advice and fur-
ther information about the issues involved in the
various stages of information gathering, assess-

ment, analysis and design. The process and methods can be
applied in most contexts – they are intended to help the user to
develop their own solutions to their own issues and problems.
(WR)

Managing natural resources for sustainable livelihoods:
united science and participation by Pound B., Snapp S.,
McDougall C., Braun A. (eds). 2004. 272 p. ISBN 1 84407 026 3. 
UK£ 22.95. International Development Research Centre (IDRC), Canada.
Email: pub@idrc.ca  Earthscan Publications, 120 Pentonville Road,
London N1 9JK, UK. Email: earthinfo@earthscan.co.uk
This book draws on the experience of authors who are active
field practitioners of Participatory Natural Resource Manage-
ment (NRM) research, especially in smallholder agricultural
systems in the developing world. It analyses the issues and the
lessons that have been raised by the practical application of 
participatory principles to complex landscapes and social 
situations. It also looks ahead and considers how to meet the
challenges in order to improve the livelihoods of local natural
resource managers, as well as to conserve natural resources for
future generations. This book presents 23 relevant case studies
covering a wide range of natural resources and provides 
practical lessons from Asia, Africa and Latin America. (WR)

World agriculture and the environment : a commodity-
by-commodity guide to impacts and practices by Clay J.
2004. 570 p. ISBN 1 55963 370 0. Island Press, 1718 Connecticut
Avenue, NW, Suite 300, Washington DC 20009, USA. Website:
www.islandpress.org . World Wildlife Fund.
This book is a portrait of agricultural production patterns and
environmental impacts, including maps of the production areas
for 22 major commodities. It presents an assessment, as well as
prescriptions for increasing efficiency and reducing damage to
natural systems. Jason Clay shows how
the production of a variety of agricultur-
al commodities affects our ecosystems
but also suggests measures that produc-
ers, consumers, and policymakers can
take to mitigate these impacts. The book
deals with the major commodities of the
moment, including coffee, cotton, rice
and shrimp. (WR)

Best practices from
FARM-Africa’s
Pastoralist
Development
Project in Kenya 
by Houten, H. van (ed).

2002. Series of five booklets, 24 p. Food and Agricultural Research
Management, FARM-Africa, P.O. Box 49502, 00100 Nairobi, Kenya.
Email: kenrep@africaonline.co.ke
In 1988, the Camel Improvement Project set out to promote
camel husbandry and production, because the camel was seen
as being drought tolerant and environmentally friendly, well
suited for conditions in Northern Kenya. The camel had been
underused and it was thought that with a relatively small input,
a development project with the camel as its focus could render
great benefits. Helping the communities improve this one
resource could also act as an entry point for tackling broader
development issues. These 5 booklets build on 12 years of pro-
ject experience, including the participatory methods used, the
results, the difficulties and the lessons learned. The titles of the
booklets are: Camel husbandry and production; Animal health;
Microenterprise development; The mobile outreach approach;
Natural resource management. (WR).

The Karen commitment: proceedings of a conference of
indigenous livestock breeding communities on animal
genetic resources by Köhler Rollefson I., Wanyama J. 2003. 93 p.
Forum on Environment and Development, Am Michaelshof 8-10, 53177
Bonn, Germany. Email: info@forumue.de
This report is the result of a workshop that drew together repre-
sentatives of pastoral communities from 12 countries in Africa,
Asia and Europe. Indigenous breeds represent the result of
many generations of traditional knowledge and active genetic
manipulation for certain culturally defined criteria. These
breeds are endowed with very desirable genetic
traits, such as disease resistance, fertility and 
general fitness, but in general they are not 
protected by any intellectual property regime.
Indigenous livestock breeders, as holders of the
rights over these biological resources, are stake-
holders that should be involved in the emerging
debate about legal frameworks for the sustainable
use of farm animal genetic resources. 
The participants of the workshop drafted the
“Karen Commitment“, a declaration about the
contribution of pastoralists and other livestock
keepers to developing animal genetic resources,
and their rights to continue to do so. This report includes the
declaration text, together with presentations about livestock
breeding communities and their breeds, and the views of 
governments and scientists. (WR)

Farmer field schools: emerging issues and challenges
2003. 434 p. ISBN 971 614 026 6. International Potato Center, Users’
Perspectives with Agricultural Research and Development (CIP-UPWARD),
Los Baños, Laguna, Philippines. Email: cip-manila@cgiar.org 
This volume is a compilation of papers presented at the
International Learning Workshop on Farmer Field Schools
(FFS) held in Indonesia in 2002. Thirty-one papers review
experiences in the adaptation of FFS beyond rice IPM into new
crops, agricultural systems and rural development concerns.
This book is a complement to the Workshop Summary docu-
ment and LEISA Magazine (19.1) on FFS published earlier. 
To obtain a copy contact Dr Dindo Campilan at the CIP address
provided above, or visit www.eseap.cipotato.org/upward. (WR)
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The global post-harvest Forum, PhAction
www.foodnet.cgiar.org/PhAction 
PhAction is an alliance of twelve organizations
around the world. The alliance focuses on
capturing the benefits of investment in post-
harvest research. It seeks to act as a platform for
more effective and better-coordinated
interventions in the post-harvest sector with the
aim to develop sustainable, efficient post-harvest
systems that improve the livelihood of rural
communities.

Information Network on Post-harvest
Operations (INPhO)
www.fao.org/inpho 
INPhO is an international reference centre and an
instrument for facilitating an exchange of
information in the post-harvest domain,
developed by FAO in partnership with GTZ and
CIRAD. It includes a database on traditional
storage in Africa, the INPhO equipment database,
a databank on post-harvest operations, decision-
support tools for entrepreneurs, country and
product profiles and a list of research and training
institutions, as well as interactive communication
services and linkages to other databases and
libraries. A CD-ROM version of INPhO will be
produced for users with restricted access to the
Internet. Send email requests to inpho@fao.org

ITDG Technical Information Service
www.itdg.org/?id=technical_information_service
The Technical Information Service was created to
provide a means of accessing the wealth of
technical information held by ITDG. The Service
comprises of: Resource Centres worldwide
holding periodicals, reports, books and other
documents on appropriate technology and
development, which are open to the public; ITDG
Technical Briefs including fact sheets on food
processing and transport; the Technical Enquiry
Service, which supplies free technical and
developmental information to grassroots
development workers, community-based
organizations, NGOs and other agencies using
appropriate technologies to implement
sustainable development; ITDG journals
including Food Chain, which contains practical
information on small-scale food processing; and
also Hands On, a multimedia information source
using television, radio, the internet, personal
computers and the printed word to describe some
positive project work in development. 

Extension Systems International
www.postharvest.org
This website contains a lot of practical tips on
how to improve the basics of post-harvest
technology, as well as packing practices and
cooling practices. Dr. Lisa Kitinoja, a specialist in
the extension of information on small-scale post-
harvest technology, is available via email or letter
to serve as a mentor or advisor to young
professionals, extension workers, farm advisors,
and private consultants around the world who are
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involved in activities related to post-harvest handling, packaging, cooling,
shipping and storage of fresh fruits and vegetables. She is currently working
with extension workers, scientists, post-harvest professionals and graduate
students in Ghana, the Philippines, Indonesia, Egypt, Tanzania, Nepal,
India, Jordan and Saudi Arabia. 
There is no charge for mentoring services, and many training materials are
also available via email at no charge. A CD-Rom of practical training
materials is also available at a small fee to cover costs (it may be provided
free, on a case-by-case basis). Extension Systems International, Woodland,
California 95695. Email: kitinoja@redrivernet.com

ApproTEC
www.approtec.org 
ApproTEC is a non-profit organization based in Nairobi that develops and
markets new technologies in Africa. These low-cost technologies are bought
by local entrepreneurs and used to establish new small businesses. 

Postharvest Technology Research and Information Center
http://rics.ucdavis.edu/postharvest2/index.html
Although this University of California website is focused on the California
area, the resources provided may still be of interest. Resources available
include a section on “Produce Facts” including recommendations for
maintaining post-harvest quality, questions and answers by topic, a
compatibility chart for fruits and vegetables in short-term transport or
storage, etc.; and many publications including scientific articles online and
publications of the Centre, which can be ordered at a cost. It also has a “find
experts” section as well as a number of useful links. The Centre also
circulates a free monthly electronic newsletter.

The Cathy Rich Memorial Food Processing Centre
www.foodhints.com
The Cathy Rich Centre, based in Sri Lanka, facilitates development by
solving food enterprise-based problems, with an emphasis on small and
micro units, using appropriate technologies and services. The Foodhints
website covers training programmes in food processing, machinery and
equipment, opportunities for research and partnerships, study tours,
promotional campaigns, and market linkages.

Knowledge portal for development cooperation 
www.tecno-point.com/en/ 
This website is a professional information service for food-processing,
which is realized by the “Werkhof Darmstadt” and the “German Society for
Technical Cooperation”. Target groups are on the one hand micro- and small
enterprises, and on the other hand development projects dealing with
professional education, small-scale business promotion, cooperatives, and
organic food production. Resources available include technical briefs and
procedures, a bibliography and several scanned-in documents in PDF
format, and information on food machines, including construction plans.

Stylus Publishing: Development and Third World Studies
http://styluspub.com/books/CatSects.aspx?id=8 
Stylus is an independent publisher and distributor for other independent
publishers. Through its Development Catalog, it offers descriptions of over
1000 development books published by its six partner NGOs and
independent publishers. This is a rich resource of practical books on topics
as varied as agriculture, emergencies, energy, health, the Internet, water and
food security. The offered books are for sale.

Food Processing, Food Security 
http://styluspub.com/books/Books.aspx?type=catsect&ID=82 
One of the topics in the Development Catalogue of Stylus provides
interesting food processing titles. Amongst others the series “Food cycle
technology source books” is available here. An interesting title in this series
is Oil Processing by B. Axtell et.al. (1993).
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Food Africa: agro-food enterprises: adding value and meeting
consumer demand 
http://foodafrica.nri.org/enterprises/enterprises.html
This thematic section of the Food Africa website is dedicated to “agro-food
enterprises”, which fall in the value chain between agricultural production
and the consumer of food. How effectively do agro-food enterprises meet
consumer expectations? Is the consumer involved in this process and, if so,
which consumers and what are the lines of communication? What is the
driving force behind new product development in Africa? How can
government policies be more supportive of agro-food enterprises,
communication strategies and marketing systems? Resources available
include papers, abstracts, a discussion forum, and a links section.

New Agriculturist on line
The periodical New Agriculturist is available on-line at www.new-agri.co.uk.
It provides articles covering subjects across the agriculture and development
fields. To receive New Agriculturist by email, subscribe by sending an email
to newagric@wrenmedia.co.uk.

Development of a framework for Good Agricultural Practices 
www.fao.org/Docrep/meeting/006/Y8704e.htm
Good Agricultural Practices (GAP) applies available knowledge to
addressing environmental, economic and social sustainability for on-farm
production and post-production processes resulting in safe and healthy food
and non-food agricultural products. Many farmers in developed and
developing countries already apply GAP through sustainable agricultural
methods such as integrated pest management, integrated nutrient
management and conservation agriculture. With this paper FAO wants to
support these developments with expertise and to advise governments on
their scientific validity and policy implications. A framework of GAP
principles will help guide debate on national policies and actions.

Agricultural markets in Benin and Malawi
www.csae.ox.ac.uk/reports/pdfs/benmal-traders-rep2001-04.pdf
This paper examines how agricultural traders operate in two Sub Saharan
countries. Results indicate that the largest transaction costs are search and
transport. Search methods rely on personal visits of the trader, which raises
search costs. Since enterprises are small, transport represents a large share
of marketing costs. The information presented here provides insights in how
agricultural trade can be improved. 

International Federation of Organic Agriculture Movements (IFOAM)
www.ifoam.org 
IFOAM strives for the worldwide adoption of ecologically, socially and
economically sound systems that are based on the principles of organic
agriculture. It provides authoritative information about organic agriculture,
exchanges knowledge via conferences, trade-fairs, and publications;
represents the organic movement at international policy making forums;
and helps building a common agenda for all stakeholders in the organic
sector, including producers, farm workers, consumers, the food industry,
trade and society at large. IFOAM has developed basic standards for organic
production and processing, as well as accreditation criteria for bodies
certifying organic production. Members organize themselves according to
geographic regions or sector interests. Email: headoffice@ifoam.org 

Jamaica Sustainable Development Network
www.jsdnp.org.jm 
The Jamaica Sustainable Development Networking Programme (JSDNP), 
a member of the Sustainable Development Network Programme of UNDP
(see above) provides a meeting place that services the sustainable
development information needs of all sectors of society.

Visit our website: www.leisa.info

International Fair Trade Initiatives
There is a growing international movement
working to providing fair wages and good
employment opportunities to economically
disadvantaged artisans and farmers worldwide.
The largest percentage of fair trade is centered in
Europe. Below are listings of associations and fair
trade labeling initiatives working to promote fair
trade internationally. 
• Fairtrade Labelling Organizations
International (FLO). www.fairtrade.net. FLO is the
worldwide Fair trade Standard setting and
Certification organization. It permits more than
800,000 producers and their dependants in more
than 40 countries to benefit from labelled Fair
trade. Products that can be certified as this time
include coffee, tea, cocoa, honey, sugar, rice,
fresh fruit, juices, and sports balls. Email:
info@fairtrade.net
• International Federation of Alternative Trade
(IFAT). www.ifat.org. A coalition of more than 70
Alternative Trade Organizations (ATOs) from
more than 30 nations. 
• European Fair Trade Association (EFTA).
www.eftafairtrade.org. An association of 11 fair
trade organizations in 9 European countries.
EFTA members import from over 550 producer
groups in 44 countries. Email: efta@antenna.nl
• Max Havelaar Foundation. www.maxhavelaar.nl.
Besides coffee, Max Havelaar works with
companies offering banana, tea, cocoa, mango,
avocado and honey. 
• TransFair USA. www.transfairusa.org. Email:
transfair@transfairusa.org
• Fair Trade Federation (FTF), USA.
www.fairtradefederation.com

GFAR, Global Forum on Agricultural
Research
www.egfar.org/home.shtml 
Facilitating access to information and knowledge
exchange among all the Agricultural Research for
Development (ARD) stakeholders is one of the
main goals of GFAR. To contribute to the
achievement of this goal, information resources
relevant to ARD are identified. On this website
you will find regularly updated web information
resources, selected by GFAR. 

Sustainable Development Network
Programme
www.sdnp.undp.org 
The SDNP is a global catalytic initiative launched
by the United Nations Development Programme
(UNDP) in response to Agenda 21, which
articulated the need for improved information
dissemination to support sustainable
development. The programme is geared towards
facilitating communication between users and
suppliers of sustainable development information
in developing countries.



Michel Pimbert

Small-scale farmers and town dwellers in the Medak District of
Andhra Pradesh, India, are reviving local food cultures on their
own terms. Separate platforms of organic and low external
input farmers – from poor and marginalized parts of the rural
community – and town based consumer groups, collectively
identified their needs and began to build bridges between 
their two often distant worlds. The Deccan Development
Society (DDS), a local NGO, facilitated the process of learning
and action that led to the recent creation of an organic food
cooperative and the opening of an ethnic café. 

Café Ethnic is a family restaurant at Zaheerabad town, 100 km
from Hyderabad, where the food served is healthy, nutritious and
rich in flavour. The grains served are totally chemical free, pro-
duced naturally through organic and low external input farming.
The menu has a range of delicacies like korra (foxtail millet),
saama (little millet), arika khichdi, korra dosa, korra bajji, jonna
(sorghum), taida (ragi cereal grass), sajja rotte (pearl millet),
sajja appalu, sajja malida, taida ambali, saama payasam, noone
polelu, taida laddu, and jonna pyalala laddu. All are highly
nutritious foods – korra and saama for example have more iron,
more protein, more fibre and more kerotene than rice and wheat.
Never before in the history of Andhra Pradesh, has a restaurant
like this existed. It offers a space in which people can rediscover
the value of locally produced food, and where farmers have a
guaranteed outlet for their produce at a fair price. As forgotten
foods are brought back to the plate of urban consumers, 
biological diversity is conserved and even enhanced in farmers
fields and common lands. 

The organic shop
This shop is a cooperative venture started in 1999 by women
Sangam members living in 70 villages around Zaheerabad. 
This local market is biased in favour of the poor and it aims:
• To provide a safe and stable market for small and marginal

farmers in the villages to sell their surplus produce 

At Café Ethnic people 
rediscover the value and richness

of locally produced food. L
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Local crops used for preparing dishes at Café Ethnic are produced
through organic and low external input farming.
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Reviving local food culture in 
Andhra Pradesh

• To release those farmers from the clutches of middlemen
who are robbing the producers as well as consumers

• To bring into focus a rich diversity of traditional food grains
like korra, saama, sajja, jowar etc whose consumption is
dying down

• To encourage traditional crop cultivation using organic 
methods by providing marketing facility for the farmers

• To dissuade the rural population from using the subsidized
rice and wheat instead of their traditional nutritious food
grains

• To generate awareness on the nutritional value of the 
traditional organic food grains in the villages as well as in
urban areas

• To make available food grains and other essential items to
those rural poor who cannot afford to make bulk purchases
from the urban markets.

These farmer- and citizen-led initiatives to regenerate local
ecologies and economies are part of a joint action research effort
between the DDS and IIED called “Sustaining Local Food
Systems, Agricultural Biodiversity and Livelihoods”. As social
experiments that affirm rights to local food sovereignty, these
initiatives build on principles of diversity, decentralization,
dynamic adaptation and more direct forms of democracy.

■

Michel Pimbert. Acting Director. Sustainable Agriculture and Rural Livelihoods
Programme, International Institute for Environment and Development, London, UK.
Email: michel.pimbert@iied.org
See: www.diversefoodsystems.org and www.ddsindia.com
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