
@)BUSITEMA
UNIVERSITY
p.. E

www.busitema.ac.ug

FACULTY OF ENGINEERING

DEPARTMENT OF AGRIC!';LTURAL MECHANIZATION AND

IRRIGATION ENGI~t:ERING

DESIGN AND SL'VIULATIONOF AN AIJTOi\IATIC DRIP

IRRIGATION SYSTEM FOR TEA PLANTS USING AN AWlS-BASED

ET CONTROLLER

ASHABA MARTIN

BUlUG1201212

+256705115418/0784818238

marlinashaba6 7 a 1.!mail.coU1

SUPERVISORS:

Mr. MUGISHA MOSES and Mr. SALANJA YE WILBERFORCE

Afinal year Project Report submitted to the Department 0/Agricultural Mechanization and

Irrigation Engineering as a partial fulfillment of the requirements/or the award of a

Bache/or of Agricultural Mechanization and Irrigation Engineering.

May 2016

"



"
ABSTRACT

Irrigation has been tbe backbone of civilized society since time immemorial. The urge to meet

one's survival needs civilization to learn and. embrace different agricultural practices, hence
irrigatioua! methods and techniques, With population increasing at an exponential rate and land

areas being curved short "to provide lodging for the enormous population. several new and

innovative practices have become inevitable for prolonged nourishment for the human race. Water

which happens ..to be the most central resource for survival is becomingscarce these days .and vie
will be in jeopardy if adequate measures. ate not taken right away.

The focal point of this project seeks 10 solve the above mentioned challenges at hand and trying to

figure out some better techniques in this technologically prolific era however, the design crop is

tea. Although many and innovative techniques have been employed towards Automatic irrigation,

they mostly involve simple moisture-monitoringcontrol logic for their operations which come with

wastage of water resources if not monitored properly,

,)

Ali Evapotranspiration controller based on adaptive neural fuzzy inference structure. was adopted

.illthis project because Qfit being a powerful tool in prediction of complexphenomena. The ANFlS

model was first tested with regression to check its validity against Penman Evapotranspiration

model and proved to be outstanding with MSE of 0.031 and Coefficient of determination 0[0.960

while regression gave.MSE ofO.096and Coefficient of determination of 0.·886.

The proposed algorithm for irrigation scheduling prohibits water stress because it ensures that

moisture depletion does not reach 100% that represents permanent wilting point and irrigation wiil

always occur when depletion reaches 50% from which it will deliver water up to 60% of the

available water from where it begins applying real time crop water requirement arid stops after

delivering 95% of field 'capacity. All this was to ensure that fhere .is negligible orno loss through
depletion beyond the rootzone,

The model was prototyped and simulated in Simulink Matlab 20 L3environment.
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CHAJ)TER ONE

1-.0Introduction

1.1 Background of the study
Tea, Camellia sinensis belongs to the family Theaceae and today cultivated varieties are hybrids

of the original tea plants, Thea sinensis and Thecae assamica/Sarwar et al. 2011). Tea is grown in

India, china; US, Europe ..Middle East, Russia. Indonesia and Vietnam.

In East Africa, tea is grown in Uganda, Kenya, Rwanda, and Tanzania .in whi ch Kenya is a lead ing,

exporter followed by Uganda, tanzania, Rwanda and Malawi

Tea (Carnell ia Sinensis) being one of Usanda 's exports is grown ·in districts ofKanungu, Bushenyi,

Rukungiri, Kabarole, Wakiso~ Kibaale, Nebbi, Kisoro, Hoima and Mbarara and total area under

tea plants in Uganda: is estimated to be 21,900ha (Cali & Managua 2011) ..

Over 90 percent of Uganda's processed and graded tea finds its way to international markets

throughthe Mombasa Auction.market where it is branded. and consumed as Kenyan (Nakaweesi,

20] 2). Uganda earns $90'-100 million' per year from the 'tea exports, employs about 6200.0 people
supporting more than .500,000 dependents in Uganda (Nakaweesi, 20.12).. However there are

setbacks encountered in tea cultivation that dwindle the outputs such as rise in temperatures
associated with global climate change. Uganda lies in a tropical region, on the equator, but the

country has a high altitude, with most of the country lying on a high plateau. Uganda has a bimodal
precipitation pattern, with two distinct wet and. dry seasons each year. In .the dry season,

agricultural production of the country Lowers down and so requires employment of
imgatio.n(Goulden ,20.(8).

In 20.12, 'from January to September, there was. a declinein the amount oftea produced where the

country registered 20.-25 million kilograms compared to over 30.million kilograms due to the dry

weather conditions experienced (Nakaweesi, 2.O12). Irrigation is therefore fundamental to not only
avert the setbacks due to harsh "Climaticchanges but also increase production of tea plants ·and

agriculture as a whole.

i
I«
.~

1
{

I
I
1
1
!
I
I

I

Existing methods of'irrigation inUganda involve transfer of water from the sourceusing containers

like watering cans and Jerry cans to manually apply water to the crops; The challenges with such
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