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ABSTRACT

"

The research was, carried out on. evaluation of on-farm water productivity in tomato' production

using surface and overhead Irrigation techniques at Kabos Horticulture and Irrigation, site in

'Serere dlstrict, Eastern Uganda. the aim of' this study was to Evaluate On-Farm Water

Productivity of Tomato Crop, under. Furrow, Basin and Hosepipe Irrigation Techniques'; Soil

samples from the study area-revealed two predominant soil textural 'classes, i.~Clay loam and clay

with field capacity ranging from 30% to 40% and loy.' average permanent. wilting point. Cr9P and

sail 'data Were fed into' 'CROPW AT model to determine the crop water requirement. Irrigation

scheduling revealed a relationship that Irrigation 'wafer need is inversely proportional to

precipitation received. It was also clearly observed; that Irrigation water .decreases towards the

.growing -season attributed to low water demand by crops due to maturity. Plant growth was

monitored at.2QDAT, 40DAT and '70DAt (OAT -days after transplanting). 'Plarits under treatment

1: and 2 (flat 'fields). had better mean ~rowth height compared to others due to easy drainage and

good soil aeration . Statistical data analysis was completed by Excel' and GENSTAT' for a

Randomized Complete, Block Design (RCBP). Here, Marketable, yield reduces with poor water

management practices seen at treatment 6 and 5 where surface pending instigate-d disease, root
damage.and fruit-rotting; Basin High had the least Marketable-water productivity.of i.2291 Kg/m)

whereas Water productivitywas highes: (2:07 K~/m3)in Furrow Irrigation Treatments. Analysis

of variance on water productivity revealed that Fcal « Ftab at a. =0.05::,and 0.0 I ; an indication ,~hat

the experiment failed to. reject the null hypothesis that "Irrigation method does not improve 011-'

farm water productivity of tomato, crop", 'This research supports the UN Sustainable Development

Goal 6 - ensuring water availability, sustainability in management and sanitation far alL The

findings: in this' research 'can help alleviate the pressure be'ihg imposed ,911global water for

agriculture, animal and industrial uses.

Key Words: Irrigation, Crop water requirement, CROPWAT, Marketable yield. Water

productiviiy
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,CHAPTER ONE: INTRODUCTION,

1.1 Background

Tomato (Lycopersicon esculentum l'v1'iil) is one, of the most important' aria has the highest
acreage of any vegetable Cf0P in theworld{Iensen et al. 20 to). In 2010; its, global production

was approximately 145.6 million tons of fresh ftuit, (Matos et at, 1012,. Global.production

levels ofvegetables. tomatoes inclusive, increased ,by 55% between 1993 and 2003 (Robinah

Sanko et el~January 20Q,5), the majority of this increase' corning. from .area expansion,

Growth in productivity (yields per unit area) is limited with approximately 0.5% annually. In

Uganda total vegetable production increased with 23% to ,a total Qf.~56,dOo Mt in 2003.

Given the .area increase 'of '30% a logjcal conclusion is -that overall productivity of vegetable

production declined.

Water resources are essential for huinan existence.as well as for agricultural Irrigation, It is,

widely acknowledged that irrigated awicultur'e uses almost '70% of the global freshwater: In

many' developing. countries" growing demand for 'lrrigati'on" a!> well as increased population

and limited .management are placing inereasing pressure on water resources. To maintain

sustainable wateruse in agriculture and ensure 'food security, a substantial improvement in

agriculture Water Productivity is required (Fish man R. et al, ?Q'l5.).Thc increasing

worldwide shortages of water' and costs, of Irrigation are leading to an emphasis on

devel opi ng Inethods of Irri gation that min j Inize water use (maxim ize the Water Productivity)

(HaJ~i1YIlO. Jones, 2094)

The Water Productivity term plays a crucial role in modern agriculture Which aimsto increase

yield production ,per unit. of water used; .both under .rainfed and irrigated conditions. This can

be- achieved either, by; increasing the Marketable. yield of the. crops for each' unit 'Of water

transpired, reducing the outflows/ losses, or enhancing the effective use of rainfall, of the
wateristored in 'the soil, and of the .marginal quality. water (Ragab 'Ragab, 2014).:Iielen

Fairweather of Irrigafion .Insights Volume 5" advanced that improving the efficiency and

effectiveness of"water use can result from better managing a number of factors, including

water .a\lajfabili~y; fertility, 'pests, and diseases, crop or pasture 'variety, planting dare, soil

water conditions' at. p[antln~ .plant density and r6:w spacing; This means that improving water

productivity requires an understanding Of the whole system and should not focussolely on the

application of water; Based 011 the above, this study evaluated the growth and yield of tomato

crop, under different Irrigation methods in Kabos.Serere district in eastern Uganda.
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