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ABSTRACT

‘This study was conducted to design an effective solar powered semi- portable sprinkler
irrigation system that should be adopted for tomato cuitivation so as to kcep production
continuous even during the dry seasons of the tropical climate of Uganda cspecially west.
Nile. The major components of the irrigation system are the sprinkiers, movable lateral pipes,
fixed sub-main pipes, and fixed main pipes and solar pumping imit. The use of movable

lateral pipes lowers the total initial investment of irrigation by up to about 50%.

Design parameters had to be determined so as to design and effective imrigation system for the
target area and these were, Crop water requirernent of tomatoes, soil infiltration rate, and the
topography of the field. The semi-portable sprinkler irmigation system was designed foran
area of 1.08 Ha, having a system capacity of 3.775 litres per seond and irrigation frequency
of 7 days. A comiputer simulation was also run fo analyze the system performance, and the

resulis showed that for the pump selected, the system would perform normally.

Finally and economic anal_ysi's was carried out using the payback period and net present
value. This showed that if the system is used cffectively with proper agronomic practices, the
cost of investment will be regained in the first year. Additionalty the same system can also be
‘uséd for other crops other than tomatoes with a ittle alteration in the scheduling and timie of

operation.
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CHAPTER ONE
1.0 Background of study

Global food demand in 2050 is projected to increase by 4t least 60 percent.above 2006 levels,
driven by population and income growth, as well as rapid urbanization(FAO 2016). Abotit 80
percent of the required increase will necd to come from higher yields and 10 percent from

increases in the number of cropping seasons per year (Alexandratos and Bruinsma, 2012}

On average abiout 65% of Afiica’s labour force is employed in agriculture, yet the sector lags
for about 32% of GDP, reflecting low productivity(AGRA, 2013).

According to UBOS (2012), the agricultural sector is the main stay of Uganda’s cconomy
employing over 66 percent of the Jabour force and contributing 22.9 percent to the GDP.

Uganda's agriculture is characterized by low yields and this is partly a function of low
application of modemn technology. The capacity to develop new agricuitural technology bas to
be improved and indeed will be critical to the prosperity of the nation(MAAIF,2010).

'The achievement of long-term sustainable economic growth in the face of climate change as a
‘result of increasing emission of carbondioxide and other green house gases is a primary
concern in Uganda(NDP 1i, 2015)

According o IPC report (2014), the first season of the bimodal rainfall pattern of westnile has

been observed to be shorter and more unreliable in the last fow years.

The westnile region has high potential for solar energy generation die to long sunshine hours,
Its also blessed with sustidinable source of water(Albert nile) for irrigation and if these natural

resources are properly harmessed, preductivity could increase,

Moyo District receives about 1267mm of annual rainfall, arcas along the nile receive lesser
rain (860mm}) than the rest of the district and the highest and lowest temperature are 45 and
29 degree Celsius respectively (Moyo DDP 2011/2012-2015/2016).

Tomatoes fall in the group of vegetables, the quantity of vegetables by percentage exported
from the year 2011 to 2013 is 0.2, 0.4 and 0.5 respectively (UBOS 2014). This indicates an

increase in the demand for vegetables.
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