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ABSTRACT

This design project aimed to re-design and construct a Motorcycle powered water pump for
irrigation that was to be used in Namukombe village located in Busia district. Namukombe
village in Busitema Sub-County, Syanyonja parish, Busia district, in the eastern part of Uganda
has a fresh water body called River Namukombe.

The residents are mainly farmers and over 98% of the crops harvested are rain-fed with only 2%
of the crops harvested being irrigated, mostly along the banks of River Namukombe Currently
people in this area are adopting rain fed agriculture. The existing irrigation systems such as the
sprinkler, drip and other portable irrigation systems would solve this problem but they are not
affordable and they require technical expertise to set up (Funa Moyo, 2014). This has hindered
their adoption by local farmers and has led to continued dependency on rain-fed agriculture, poor

yield and poor crop diversity grown

The project's objectives include designing the components of the system prototype, fabricating
and assembling the proposed system, testing the performance of the proposed system,
performing an economic analysis of the system. The research was justified by the need of
irrigation since continued dependency on rain-fed agriculture limits the practice of all year-round
agriculture, with a limited variety of crops grown, low yield and low income for farmers, yet the
demand for food keeps increasing annually coupled with the increase in the general population.
They may slow the global Sustainable Development Goals (SDGs) of no poverty (1% SDG), zero
hunger (2" SDG), good health and wellbeing (3" SDG) by 2040.
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1 CHAPTER ONE: INTRODUCTION
This chapter is the general overview of the entire research study and it elaborates the background

of the study, problem statement, and objectives of the study, scope and justification of the study.

1.1 Background

Water is a crucial element for ensuring global food security, with 20% of cultivated land
dedicated to irrigation agriculture, contributing to 40% of total food output. Irrigated agriculture
demonstrates twice the productivity per unit of land compared to rain-fed agriculture, ensuring a
stable food supply and enabling greater flexibility in crop diversification and production
intensification. This efficiency is particularly significant in the context of the second Sustainable
Development Goal (SDG), aiming to eliminate global hunger by 2040 (UN Sustainable
Development,2022). Efficient water use in irrigated agriculture aligns with broader sustainable
development goals, fostering economic growth, poverty reduction, and environmental

sustainability.

In Africa, only 6% of the cultivated land, slightly exceeding 13 million hectares, is currently
equipped for irrigation. The rural areas, where 85% of Africa’'s impoverished population resides,
heavily rely on agriculture for sustenance. Addressing poverty across the continent is closely tied
to fostering agricultural growth through irrigation (Ringler 2021). Expanding irrigation
infrastructure has the potential not just to enhance agricultural productivity but also to
significantly contribute to poverty reduction. By ensuring reliable water access for farming,
irrigation can mitigate the impact of climate variability, boost crop yields, and improve food
security for vulnerable rural communities. The adoption of efficient irrigation practices further
promotes the development of sustainable and resilient agricultural systems, fostering long-term

economic stability.

Uganda's economic growth is intricately tied to its agricultural sector. The anticipated cropping
intensity of 80% reflects a strong reliance on agriculture, with a projected cropped area of
approximately 9,700 hectares in a given year. Notably, Uganda possesses abundant freshwater
resources, covering almost 15% of its total surface area. Despite this substantial water
availability, the current ratio of cultivated area under irrigation to overall irrigation potential

stands at 0.5%, showcasing a significant untapped opportunity. Uganda's position as one of the

1
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