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ABSTRACT

This study aimed to assess the performance and economics of spinach (Spinicia oleracea) in the
aquaponics system. The objectives of the study were to: determine the physico-chemical water
quality fed into the hydroponics system, determine the growth of spinach using, estimate the
productivity of spinach plants over a growth cycle, and determine the economic costs in terms land
area requirement and investment cost of a establishing an aquaponics system. Three 5L plastic
containers and a 10L water tank were used for vegetable bed spinach and sampled weekly. Results
revealed that the water quality of monitored parameters was 30.55+22.94 °C, 2.29+1.56
mg/L,7.0£6.4,203+111uS/cm and 111474 mg/L were recorded as temperature, DO, PH, Electrical
Conductivity and total dissolved solids respectively while nutrient concentration was 18.67+8.5
mg/L, 1.9£0.11mg/L, 0.35+0.29 mg/L. and 0.35+0.29 mg/L for soluble reactive Phosphorus,
ammonium nitrate, nitrite nitrogen and nitrate nitrogen respectively. The average plant height and
leaf breadth recorded were 7.0 = 4.0 cm and 3.5 + 0.1 cm respectively. The total production of
spinach was high estimated at 0.73 tons/ha/42 day. These results suggest potential application of
the aquaponics to supplement food production especially in high density areas likely in urban and

peri-urban centres.



CHAPTER ONE

INTRODUCTION

1.1 Background

Food insecurity and malnutrition are major global issues and recently, a reported 11.7 % of the
global population is facing food insecurity at severe levels (SOFI, 2022). Thus, highly productive
and low-cost plant cultivation systems that are capable of meeting the food requirements of the

ever-increasing human population but presenting minimal environmental impacts are necessitated.

Aguaponics is sought as a promising solution to address food insecurity and environmental
sustainability by converting waste into resource under the theory of circular economy (Blidariu et
al.,, 2013). The aquaponics technique essentially couples fish production in recirculating
aquaculture systems (RAS) and crop production in hydroponics (Nichols and Savidov, 2012).
Although quite little studied especially in rural settings in the developing countries, the aquaponics
principle has added advantages over independent operation of either aquaculture or hydroponic
systems. For instance, in a symbiotic relationship, the waste produced by fish due to metabolic
activity and uneaten food in water tanks, which could become toxic for the fish if not cleaned, is
used directly or converted by bacteria into useful nutrients for plants. Consequently, as plants
assimilate these nutrients, the water is treated and is recycled back to the fish tank (Liang and
Chien, 2013; Chaves et al., 1999). This results into a system that not only saves water critical for
water scarce areas but also produces minimal or zero waste discharge to the environment(Goddek
et al., 2020). Most importantly, the aquaponics system provides potential for replication for
nutritional cultivation of fish and a variety of vegetables all year round for commercial application
as well as backyard gardening for elevated food security and poverty alleviation (Danaher et al.,
2011). More so,(‘ Aquaponics-Farming-Helps-Ugandan-Women-Regain-Lost-Livelihoods-From-
The-Pandemic-Image-4-768x512°, no date) asserts that the aquaponics systems generate higher

yields in a smaller space, which is a huge advantage over traditional agriculture.

Despite the aforementioned merits, the success of the aquaponics technology is highly dependent
on a choice of suitable plant species (Krastonova et al., 2022). Hence, several plants are

recommended for application in aquaponics and these include: spinach, lettuce, basil and cabbage
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