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Valorizing Fish Sludge: Anaerobic Digestion for Nutrient and

Energy Recovery in Aquaponics

Problem/Challenge
Fish sludge, a nutrient-rich byproduct of

aquaponics and aquaculture, water pollution

and eutrophication. There is a pressing need
for circular solutions to transform this waste
into valuable resources, improving the
sustainability of water, energy, and food
systems (WEFE Nexus).

Our Solution/Key Finding

The FrontAg Nexus project demonstrates the

integration of anaerobic digestion (AD),
specifically using Upflow Anaerobic Sludge
Blanket (UASB) reactors, into aquaponic
systems. This innovative approach treats fish
sludge in the absence of oxygen,
simultaneously producing biogas (a
renewable energy source) and nutrient-rich

supernatant that can be safely recirculated as

fertilizer for the hydroponic component.

Benefits & Impact

Integrating AD transforms fish sludge from a
costly waste into a dual resource. It
generates renewable energy (biogas) for
system operations and recovers over 70% of
essential nutrients (nitrogen, phosphorus) in
the supernatant, reducing reliance on
external fertilizers [1]. This not only improves
water quality and animal health in the
aquaponics system but also significantly
enhances resource use efficiency, lowers
environmental impact, and fosters a circular
economy within the WEFE Nexus.

Practical Recommendations

Applicability Box

Theme: Waste-to-Resource, Circular
Aquaponics, Renewable Energy, Nutrient
Recovery

Keywords: Fish Sludge, Anaerobic
Digestion, UASB Reactor, Biogas,
Nutrient Recycling, Aquaponics, Circular
Economy

Context: Commercial aquaponics farms,
aquaculture facilities, wastewater
treatment, renewable energy generation.

Required Resources: UASB reactor,
sludge collection system (settling
tanks/filters), peristaltic pumps, technical
expertise in anaerobic digestion and
nutrient management.

Scalability: Applicable from medium-
scale aquaponics operations to larger
industrial aquaculture facilities.

Readiness Levels: Anaerobic digestion
technology is generally high TRL, but
specific integration with aquaponics and
widespread BRL/SRL are evolving,
requiring demonstration and economic
viability studies [2].

Risk Management/Considerations:
Managing anaerobic digestion operating
parameters (temperature, pH), ensuring
complete pathogen removal from
supernatant, and handling biogas safely.

Operators of aquaponics/aquaculture systems should implement effective fish sludge
collection and consider integrating UASB reactors. Ensure appropriate reactor design (e.g.,
20-40% of fish tank volume, 4:1-5:1 height-to-diameter ratio) and maintain optimal
operating parameters (e.g., neutral pH, temperature >280C). Crucially, pretreat the nutrient-
rich supernatant (via filtration and nutrient balancing) before its beneficial re-use in the

hydroponic component.



FrontAg#Nexus

Practice Abstract

References and Further Information

[11Z. Zhu, O. Gillor and A. Gross, "Aquaponics with fish sludge anaerobic digestion,”
FrontAg Nexus Implementation Guide, Be'er Scheva, 2024.

[2] E. Appolloni, V. Cerasola, G. Pennisi, W. Biru, G. Buchenrieder, T. Uyar and Y. Yavuz,
"D1.1: Systematic literature review (SLR) of frontier agriculture systems and empirical
evidence in the Mediterranean Region,” FrontAg Nexus Project Deliverable, Bologna,

2023.

About this practice abstract

Publisher: FrontAg Nexus

Authors: Z. Zhu; O. Gillor; A. Gross (Ben
Gurion University of the Negev (BGU))
Contact: Amit Gross (BGU),
amgross@bgu.ac.il

Review: M. Reuter (aquaponik manufaktur
(APM))

© 2025

FrontAg Nexus: The project was launched
in May 2023 to promote sustainable agri-
food practices by applying the Water-
Energy-Food-Ecosystems (WEFE) Nexus
approach. Focusing on six Mediterranean
countries—Israel, Italy, Morocco, Tunisia,
Turkey, and Jordan—the project addresses
climate change, resource scarcity, and food
insecurity through collaborative research
and innovation.
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