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ABSTRACT
While the necessity -of irrigation in general is appreciated, the focus of research has now
shifted to the recent «concept. of agric-technology- that-seeks to widen modern agricultural
horizons and. in incorporating the use of information technologies and communication
(ICT"s), shift the focus of ir14i_gati011 system design toward the new concépt of hardware and

software synergies for cost reduction, efficiency, design modifications, fertigation and

.chemigation. In the recent years the emphasis hag focused on precision farming, including the.

use and application of software and mote efficient instruments. in agriculture besides the use
of simalatien and modeling. of moisture and nutrients movement under differeat soif and
dripper characteristics. Improved micro irrigation systems and in particuldr an automated

system is-the focus of this project.

This project undertook to design a system that in the sense of the word ‘Automated’; would
eliminate.the use of the Human factor in monitoring. The system employs the use of moisture
sensors for measuring and in self triggering irrigation actions, maintain the 'soil moisture al

thie desired pre-calculated and preset levels.

This design follows the modern challenge of to iniprove crop growth and reduce associated
costs as a justification for the incorporation of the automated concept in 1o the irrigation
system 'design. The. result is that water use will be significantly- r‘e.duce‘d__, labor cut and

continuous monitoring of the moisture guarantee high application precision’

Because the system continuously monitors moisture levels, the system achieves a high level

of precision and efficiency of water and chemical use,

The system desigried here is simulated to gauge the response and the rate of its effect and

operation, The design drawings that summarize the system design are a most satisfying visual

cognate of the system, which though simulated, is yet to be implemented. However téstirig of

the system components is crucial to the success of this project and should thus be

accomplished in future
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CHAPTER ONE

1.0 INTRODUCTION

This ‘project undertook to solve a significant agricultural problem and had set objectives it
strived to Herein this chapter is an account of the necessary prerequisites o any successful

documentation of a design project.

1.1 Background

Considering the current trend ‘of events that liave seen a rise in: the world . hunger levels
because of the rapidly increasing populations arid the destructive phenomena of global
warming manifested in the unpredictability of climate, and which has créated an imbalance in
terms of production and consumption, tht;r'e- is no longer a question as to the necessity of
sustainable Agriculture, and for Uganda, a landlocked country with over 38.5% of its Gross
Domestic Product, 85 percent of its export eatnings and nearly all the food requirements
dependent en Agricuiture (UBOS, -2{}04)_;_- the shift toward full-scale irrigated agriculture is

inevitable.

Home to the Lake Victoria, the principle source of the White Nile and the second. largest
fresh water lake in the world, Uganda’s rivers and lakes, including wetlands, cover about 18
pereent. of the. total surface -area of thé country. The total irrigable area in Uganda is
approximately 202,000 ha (FAQ, 1995). However a recent survey by JICA (2004) revealed
that just about 14,000 ha of the irrigable-area is under official irrigation and 6,000 ha under

unofficial irrigation, particularly for ricé irrigation.

The total aimoust of water used for irrigation is about 12 km” per year, whereas. the annuat
total renewable watér resources are 66 km’. Howéver, even if statistically, these figures imply
a high ‘potential for irrigated Agriculture in Uganda, currently, Uganda’s Agriculture is
mostly rain-fed .and is vulnerable to elimatic variations, This is bad enough, but most
wortyingly, regardless of the potential for irrigation, the country’s rapid population growth,
increased urbanization, industrialization and uncontrolled environmental degradation and

pollution-are increasing the pressure on the utilization of fresh water resources,

Tn addition, it is increasingly becoming apparent that the growing need for dependence and a

fundamenta! shift toward irrigated Agriculture coincides with an aceelerated competition for
1
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