Aquaponica: Home-Scaled Aquaponics Systems
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Abstract

Food insecurity is a growing problem across the world, but aquaponics provides a potential sustainable solution. Both the fish and plants
can be harvested for food, and the system can be constructed with recycled materials. Leveraging the nitrogen cycle in a soil-less
environment, the waste from fish provide essential nutrients for the plants, and this enables a recirculating aquaponics system.

The goal of this project was to ideate, design, and build an aquaponics system that is small, sustainable, sufficient, simple, and
affordable. The design is estimated to be only $124.05 for an indoor system and $53.81 for an outdoor system when materials are
recycled. Next steps will be to test and compare the performance of the systems, as well as develop a consumer aquaponics tutorial.
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Results

The estimated cost of the indoor system in Figs. 1 and 3 is

USDA. (2025, January 8). Food security in the U.S. - Key $123.05 when recycled and $137.83 when purchased. The
Statistics & Graphics | Economic Research Service. estimated cost of the outdoor system in Figs. 2 and 4 is $53.81

https://www.ers.usda.gov/topics/food-nutrition-assistance/food- when recycled and $132.13 when purchased.
security-in-the-us/key-statistics-graphics#foodsecure
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Additional work is needed on this project. Future goals include:

This material is based upon work supported by the National Performing water quality assessments on the systems

Science Foundation under Award No. 2244437, 2244438,
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STEM Research for Social Change.

* Comparing the yields between indoor and outdoor systems

* Statistically determining based off yields whether either system
can amply supplement one’s diet

* Analyzing energy and water consumption

* Developing an aquaponics tutorial (including fish filleting)

This work is supported by AFRI Sustainable Agricultural Systems
(SAS) grant no. 2021-69012-35918 from the USDA National
Institute of Food and Agriculture. Any opinions, findings, and
conclusions or recommendations expressed in this material are
those of the author(s) and do not necessarily reflect the views of
the National Science Foundation or the US Department of
Agriculture.

The expected outcomes of these goals are:

* Consumers gain knowledge of aquaponics.

* Consumers understand which system is better for their lifestyle.
* More fish and vegetables produced at a household level.

We hope this work will contribute to improving local food systems
and increasing food security.
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