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ABSTRACT 

Livestock contributes 40% of the global value of the agricultural inputs and in Uganda 52% of 

households which is approximately 21million Ugandans keeps livestock and its production is one 

of the major economic activities which contributes 5.25% and 12.7% to the total national GDP and 

the agricultural GDP respectively. However, the biggest challenge being faced in this sector is 

provide adequate quality green fodder for the livestock. Hydroponic fodder system has emerged 

as the solution to the green fodder shortage. Hydroponic fodder system is the growing of fodder 

or green grass without the use of soil. The farmers that have adopted to this new system have faced 

challenges with monitoring the environmental conditions like temperature, light and the moisture 

content in the system and this has led to slow growth of fodder and poor-quality fodder being 

produced. An automatic monitoring and control of hydroponic fodder system has been a project 

designed to help solve the monitoring problem in hydroponic fodder system. 

This project consist of the temperature sensor which determines the temperature within the system, 

moisture sensor which help to measure the moisture within the system, water pump which is used 

to pump water in case the moisture content is low, the heating bulb this helps to generate heat in 

case the temperature is below the optimum, cooling fan use for cooling down the temperature to 

the optimal, lighting bulb which provides the light needed for proper growth of fodder and the 

microprocessor Atmega 328 which helps to control all the inputs and outputs of the system. The 

main goal of the project is to automatically monitor and control the environmental conditions like 

temperature, light and moisture content necessary for proper growth of fodder in the system. 

The work is arranged mainly in six chapters, Chapter one includes the introduction to hydroponic 

fodder system. Chapter two discusses the literature related to the system, Chapter three illustrates 

the methodologies used in coming up with the working prototype of the system, Chapter four 

includes system design and analysis, Chapter five contains the implementation and testing of the 

system and chapter six contains the summary of the work, discussions and recommendations. 
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CHAPTER ONE 

INTRODUCTION 

1.0 INTRODUCTION 

This chapter consists of the background of the study, problem statement, objectives of the study, 

justification and the scope.  

1.1 BACKGROUND: 

With every passing day the population of this country goes up from the already enormous forty 

million people that call this land home and with this also comes the burden of feeding the 

population. Uganda survives mainly on agriculture to feed every person with not only food in 

adequate quantity, but also of supreme quality.  Agriculture is the core sector of Uganda’s economy 

and it presents a great opportunity for poverty eradication as it employs over 80% of Uganda’s 

labor force in its different sectors of Livestock, Fishing, Agro-forestry etc.[1]. Despite this urge 

contribution to the economy, farmers in Uganda faces a lot of constraints along the value chain 

which limit their ability to increase productivity and access markets for their produce[2]. The high 

cost of farm inputs, the lurking pests and diseases, the poor soil quality, shortage of land and the 

unpredictable weather patterns has regularly nullified the farmer’s hard work[3].  

In livestock sector, it contributes 40% of the global value of agricultural output and supports the 

livelihoods. it is indicated that 52% of the households which represents approximately 21 million 

Ugandans keep livestock and its production is one of the major economic activities which 

contribute 5.2% and 12.7% to the total national GDP and agricultural GDP respectively[4]. The 

biggest challenge in this sector is providing green fodder or grass for their livestock. Green fodder 

is the natural diet for livestock. Its production to meet the current demand has become a greatest 

challenge among livestock farmers.  

Current fodder production methods like the natural grass, paddock system, growing of crops as 

feeds etc. are failing to keep up with demand due to factors like land shortage especially in urban 

areas, the poor weather patterns for the natural grass, poor quality land in the semi-arid areas like 

the Karamoja region and many more that has hindered green fodder production and so the livestock 

productivity[4]. Due to increasing intensive system of rearing livestock, the need for green fodder 

is enormous. As the gap between the demand and supply of the green fodder for livestock is 

becoming unconquerable, researchers and farmers are in search for an alternative fodder or fodder 

production methods that would restore fodder and livestock production. 

Hydroponics is a technology that has revolutionized the green fodder production in the 21st century. 

Hydroponics fodder system is a method of growing green fodder without soil in an 

environmentally controlled houses or machines. [5]Many of the livestock farmers are switching to 

hydroponic fodder production from conventional production methods as the fodder produced by 
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