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ABSTRACT

In East Africa, Maize (Zea mays L) is a major staple food for a large proportion of the
population. Its production has increased over the years as population increases and also as
people change their consumption habits. Maize has a lager quantity of carbohydrates and
significant proportions of proteins, vitamins fats contained in the kernels. This makes it
compete favourably as an energy source with root and tuber crops. Maize in Uganda is sold
mainly for food in schools, relief by World Food Programme (WFP) or export to neighboring
countries such as Kenya, Rwanda and Burundi. However, farmers are unable to meet the ever
increasing demand and compete favorably in the market due to grain storage losses. The
traditional storage methods used like the granaries, jars, baskets, pots, floor storage, bags do
not guarantee protection to maize against damage by pests, rodents and moulds.

Insect infestation normally commences in the field but most damage is done during storage.
The maize weevil (Sitophilus zeamais) is one of the most serious pests of stored maize grain.
The damaged grains have reduced nutritional values, low percentage germination, reduced
weight and low market price. Some farmers use chemicals to control these pests but the
chemicals have adverse effects on consumers. Besides, the farmers are unable to wait for the
peak market demand due to fear of these losses thereby getting low incomes. This has also
reduced on the food security in the region.

This project was focused on the design and construction of an improved metal silo for indoor
storage of maize with the aim of reducing on the grain storage losses due to pests, rodents and
moulds. It covered the necessary design considerations and the construction of a sealed silo for
indoor storage of maize and the way of using it effectively for maximum results. It will also
included testing of the efficiency of the silo in reducing storage losscs as well as an economic
evaluation of the structure.

Chapter three gives step by step procedure the researcher went through in order to design the
sealed storage silo. The proposed design is to store a capacity of 200kg of maize grains.
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CHAPTER ONE

1.0 Introduction

This chapter comprises of the background, problem statement, purpose, justification, objectives,
and scope of the study of the design and construction of an improved metal silo for small scale

farmers.

1.1 Background of the study
Agriculture has been estimated for up to 60% of gross domestic product (GDP) in some Sub-

Sahara African countries, employs over 70% of the population, 60 to 70% of consumption

expenditure and 10 to 50% of foreign exchange earnings (IFC, 2010).

In Uganda, 75% of the poor people live in rural areas and mostly depend on agriculture for their
daily livelihoods (Sonnino, 2010). Furthermore, Uganda’s population is expected to increase from
the current 35 million to about 47.3 million people by the year 2025. The challenges faced by small
and medium scale farmers in Africa and other developing countries includes lack of good

seedlings, lack of fertilizers, inadequate storage facilities, animals and insect pest.

On the other hand, post-harvest losses have been estimated up to 20 to 30% for staple food grains
such as maize due to post harvest rodents, insect pests, inadequate grains storage practices and
absence of storage management technologies. These problems often compel small farmers into
selling their produce immediately after harvesting when prices are low, only to buy it back at an
expensive price just a few months after harvest, thus causing them to fall in a poverty trap (FAQO,
2009; Tefera et al., 2011). Consequently, farmers receive low market prices for any surplus grain

they may produce.

The maize weevil (Sitophilus zeamais) known in the United States as the greater rice weevil, is
one of the most serious cosmopolitan pests of stored cereal grain. Infestation by this weevil
commences in the field but most damage 1s done during storage (Yuya et al., 2009). The damaged
grains have reduced nutritional values, low percentage germination, reduced weight and low

market price.
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