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ABSTRACT

.,) Surface irrigation systems are the commonly used irrigation systems in most areas due to their<.rt
'\ energy saving nature and easy management, Inadequate management and design however: show

low performance. To increase the sustainability of irrigated agriculture, an important aspect that

has been considered in several studies is to design .an efficientirrigation system a~·the farm level,

this will contribute to the enhancement of water use efficiency, the sustainability of water

resource utilization, the increase of agricultural production and farm income and, hence, the

empowerment of rural community.

In this case, furrow irrigation Is the widely used. surface irrigation method. In furrow irrigation,

the· goal of optimisation .is to achieve the required irrigation conditions.

This research' study focussed on optimisation of the performance of furrow irrigation system

(Aloe! demonstration site-Bukedea). The slope -of the study area was determined using MeGIS

version 10; 1 and the soil type of the demonstration site determined. The. parameters that affect

the furrow irrigation system were analysed and they included; the inflow rate, inflow length, cut

off time and the infiltration characteristics and also the design parameters such as. Wetted

perimeter, cross-sectional area, slope, flow rate, furrow width. The furrow irrigation system of

Alcet demonstration site was optimised and a physical design that can give a better performance

was-simulated using WinsRfR 3.1 software.

The Aloet demonstration site was found to have a slope. of 0.00027 to a.DOD3l and an infiltration

.tate. of 27n:im:1ht,indicating a sandy loam type of soil. The performance efficiency for the. current

furrow system 'Was found to be 38.3% and thesimulated physical design of the furrow system.
gave. a-performance efficiency '(:)1' 87.7%
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ClIAPTER·ONE

L~):'INTRODUCTION

This chapter includes thefollowing; Background of the study, Statement of the problem, Purpose

of the. study, and Justification of the study, Objectivesand finally the Scope of the study.

1.1: BACKGROUND

Uganda's agriculture subsidizes almost 37% of the Gross Domestic Product (GDP) and has

always been considered as the backbone of Uganda' s economy(Han, 20 17)~.Produce from

agriculture contribute almost all of Uganda's foreign revenue, for example coffee being the

leading export contributes the largest percentage ·of f9% of the country's exports. The sector

employs 81% of the labor force, and total export earnings amount to 31% from the agricultural

sector. A total of .6,810,000 ha (1.6,828,000 acres), or one-third of the land area, is under

cultivatientSummary, no date).

Agriculture in Uganda depends only on rain where farms wait for the rains.tocultivate land with

ail average holding capacity of 1~1 ha{Uganda Bureau of Statisitcs, 2016). The production m

agriculture is low because of limited application of irrigation as well as other improved

agricultural practices and. inputs like fertilizers, ·pestiCides, improved varieties. and poor

.i:lle(flianizatiQIi(FAO,2013).

Globally. 69% of water available for home use is used in Agriculture through.Irrigation which

.end up riot being used efficiently (30-40%) (Tran, Koncagul and Connor; 2(16). With the. .

increasing demand for dail;>, food and the day today struggle to attain. sustainable food security, it

'calls tor .an increased demand to maximize arid improve both water and land productivity.

"Inputs' to land. may improve 'land productivity whereas "inputs' to water may not change the

productive potential of water. Improving 'water security' and 'water efficiency' can, however.

result-in high productivitytlvlintesinot et ciL,2004).

Water security, in this context, is used to bring out the all year round availability of water for

production purposes.

In Uganda, the .issue of 'water security' is being tackled through. the setting up and

implementation of water harvesting projects like valley dams. valley tanks, ponds and so on. The

1
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