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Abstract

{ "background": "Aquaponic systems are innovative agricultural technologies that combine aquaculture (fish
farming) with hydroponics (growing plants in water). These systems provide a sustainable and efficient way to
produce both food and clean water, making them particularly relevant for urban environments where space is
limited and resources are often scarce.", "purposeandobjectives": "The purpose of this study is to evaluate the
growth rates of aquaponic systems installed in Kenyan slums and assess their impact on environmental quality.
The objectives include measuring the yield of vegetables and fish, monitoring water quality parameters, and
evaluating the system's sustainability over time.", "methodology": "A total of 10 aquaponic systems were
established in four different Kenyan slums. Fish species commonly found in local waters (e.g., tilapia) and suitable
for urban environments were used. Vegetables such as lettuce and tomatoes were grown hydroponically, with
nutrient solutions formulated to meet the specific needs of these crops. Water quality parameters were monitored
weekly using standard analytical methods.", "findings": "The average growth rate of fish in aquaponic systems
was found to be 25% higher than traditional pond-based aquaculture methods, indicating improved efficiency and
productivity. The yield of vegetables ranged from 30-40%, demonstrating the potential for urban agriculture
within these systems. Water quality parameters remained stable with a pH level between 6.5 and 7.5, ensuring
optimal conditions for both aquatic animals and plants.", "conclusion": "The study confirms that aquaponic
systems can be successfully implemented in Kenyan slums to enhance food security while maintaining
environmental sustainability. The observed growth rates suggest significant potential for scaling up these systems
in urban areas.", "recommendations": "Further research should focus on long-term system performance,
community engagement and acceptance, and the economic viability of scaling aquaponic systems in urban
settings.", "keywords": "aquaponics, Kenyan slums, food security, environmental quality, growth rates",
"contributionstatement The maintenance outcome was modelled as

Y {}=betaO0+betal X {}+ui+varepsilon;, with robustness checked using heteroskedasticity-consistent
errors.
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