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PrAEctiCe

Potentials of
Agroecological

Practices
in East Africa with
a focus on Circular
Water-Energy-Nutrient
Systems

The East African Community has made significant progress in advancing
Agroecology (AE) and sustainable food systems. However, there are
challenges and barriers to the transition to AE, such as:

* Detailed provisions in strategy documents and investment plans
privilege
industrial agriculture approaches.

* AE in East Africa is highly diverse, and identifying effective AE farming

methods takes much work.
* Difficulties such as low or no access among farmers to appropriate

extension services.
* Pro-AE policies that are not implemented.
* Influx of synthetic agricultural inputs such as fertilisers and pesticides,

and industrial farming methods are promoted to increase cash-crop
production by governments and private companies.

PrAEctiCe provides a novel Agroecology Indicator Set
for East Africa, aimed at helping smallholder farmers
in their agroecological transition.
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How has PrAEctiCe done this?

PrAEctiCe Objectives

* |dentify the most promising agroecological approaches for East
African farms.

* Provide evidence that circular water-energy-nutrient systems of
integrated aquaculture-agriculture are among the best practices

for East Africa to address climate change issues while increasing Lot Lz1es
financial viability.
* Provide suggestions and help smallholder farmers in their
agroecological transition.
* To provide a novel agroecology indicator set focusing on circular Training Decision
Support Tool

water-energy-nutrient systems of integrated aqua-agriculture for
smallholder farmers.
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Co-creation activities

Placing the needs of farmers at the centre by involving
them in research and the evaluation of results.

Activities with local stakeholders were developed to yield the
best possible outcome:

Co-creation workshops (on PrAEctiCe’s indicator framework and
users’ stories)

Online training courses

On-site pieces of training in PrAEctiCe’s living labs
Student exchange programs

Business event for young agricultural entrepreneurs

Online surveys with stakeholders
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Student Exchange

No | Student Name Gender Level of | Sending Host Month of Travel Month of
study University | University Return
1 Johannes Schenk Male MSc HKA Maseno July 2025 Sep 2025
University
2 Ben Schwarz Male BSc HKA Maseno Aug 2025 Nov 2025
University
3 Nakirya Imnmaculate | Female MSc Makerere | HKA Sep 2025 Nov 2025
University
4 Faraja Mbaga Female MSc UMU HKA Oct 2025 Dec 2025
Lupogo
5 Esther Mangwale Female MSc UumMmu University of | October Dec 2025
Farai Maribor
6 Lea Roj Female MSc UM MSU Jun 2025 Sept 2025
7 Michael Opiyoh Male PhD MSU UM May 2025 Aug 2025
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Living Labs

Three Living Labs

1. Three Living Labs are action-based projects that optimise
water, energy, and nutrient use in three different Integrated
Aqua-Agriculture (IAA) systems.

2. They have produced data for validation of the Decision
Support Tool.

3. Were used as training centre for DST Validation

The general public and other key stakeholders had an
opportunity to visit the sites and enjoy the food grown on the
farm during an open day organised within PrAEctiCe.
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Living Lab 1
Aquaculture and intercropping (Kisumu, Kenya)

In this pilot, domsestic wastewater is treated by membrane
bioreactor technology (MBR) and reused for aquaculture,
wastewater of aquaculture is used for irrigation of local crops.
Black soldier larvae is used as fish food.
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Living Lab 1 — Membrane Bioreactors
(MBRs)

MBR is a combination of the activated sludge process and
membrane technology (microfiltration 0.1-0.5 um, ultrafiltration

0.05-0.1 um)
Typically membranes are submerged in activated sludge tank (AST)

— Effluent

Feed | Semi-autonomous PV
_ . < :| system:
Water production: AST 20 kWp + 19 kWh battery

3060 m3/year

Advantages Air
e High efficiency in degradation of organic compounds
e No clarifier needed

e Treated water free of turbidity and has very low
germ level (— no disinfection!) — reuse!
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Living Lab 1

Dissemination LL1
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Living Lab 1

Production LL1
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————r Living Lab 2
| Aquaponic system (Kajjansi, Uganda)

The aquaponic living lab considers several combinations of fish
and vegetables with varying water, energy and nutrient needs
which is piloted to optimise the water-energy-nutrient resources.

Semi-autonomous PV
system:
10 kWp+ 10 kWh battery
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Living Lab 2

Dissemination at LL 2
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Living Lab 3

Fish poultry integrated system (Morogoro, Tanzania)

Poultry manure is used to feed fishes. The setup also includes
vegetable production by using aquaculture sludge, poultry
manure and biochar to improve soil health, and wastewater from

fishponds will be used for irrigating vegetables.

Fully-autonomous PV system:
30 kWp + 57 kWh battery
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: Living Lab 3
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Comparative Analysis of Annual CO2 Emissions
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Source: https/lowcarbonpower.org/region/Tanzania
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Living Lab 3
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Decision Support Tool

Y P 2y
=
Increase the efficiency of Redesign the agroecology Substitute old practices and Address the consumer
recognising industrial system, realising simulations inputs with new farming perspective, addressing the
inputs, mapping out and and predictions of practices, classified and efficiency of the system’s
collecting data on socio-economic and recognised, and with the performance and analytics.
agroecological techniques. environmental impacts of classification of
the previously examined environmental data (water
farming practices. usage, degradation, etc.)
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Decision Support Tool
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The Decision Support Tool is available A desktop application for advisors Backend for data specialists
in the form of 3 applications: : :

Mobile app for farmers | gmEnenans

o

.I-

PRAECTICE.EU
g < =»
L D |

Funded by
the European Union 2022-2026 PRAECTICE




Pr'AﬁEéhCe

PRAECTICE.EU

Indicator monitoring center
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* Extension agents o]

» NDBS!

NOGI

NDMIY

NDMI2 ’
NDRE1

Enables extension agents to edit geospatial layers

NORE3
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* Farms, Fields, Ponds and other infrastructure o

» NPCRI
osavi

objects e

Provides access to geospatial data e
* Standardized OGC services, ArcGIS Online, custom o
databases, or local datasets B

Supports platform integration
* Access workspace storage and databases directly

Supports data processing and Al workflows
* Through definition of custom processing pipelines
* SDK allows easy development of processing nodes
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PrAEctiCe Advisor - e

@ Farms & Indicators B Analytics B Documents

My Farms

fving-lob-1 -

7 Target users e ;

PrAEctiCe

* Extension agents b ’

Application Overview

* Dedicated tool for extension agents

* Displays all sensor data from managed farms

* Displays questionnaire inputs from managed farms I

* Focuses on data insights rather than data .
management

Key BEHEfitS ‘M” B < September2025 »
* Simplifies decision-making for extension agents o Sepember

Mo Tu We Th Fr Sa Su

* Enables custom indicator definitions for o i asiey

farm-specific needs and solutions e FEEETEE
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PrAEctiCe Farmer

Target users
* Farmers

Application provides farmers with farm insights

e Latest farm state

e Alerts for critical conditions
e Recommended solutions for issues

Application provides farmers with questionnaires
* Useful for taking measurements that are not
automatically sent to the platform

Questionnaires include
* Parameter selection for which crops, plants or fish
are present on the farm

* Crop growth measurements
[time, location, weight, amount]
e Fish growth measurements
[date, location weight, standard length, mortality]

* Soil moisture measurements
* [date, location, moisture, temperature]
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Sample questionnaire

This questionnaire contains no sections... Only questions

Field Data Collection
These indicators will be identified in terms of assessment of the levels
of socioeconomic, climate smattness and environmental Indicators

that can be benchmarked in typical sets of practices that represent p.

Field Data Collection Parameters

Identify which crops, fish and infrastructure is present on the farm

Field Parameters

Input current field parameters for the decision support 100!

(@) All' Sensors Latest Statuses

Alarms

MBER [Living Lab 1 MBR]

Name: Dissolved Oxygen

Value: 5.26-4 mg/L

Critical

Water oxygen levels are too low for fish to survive: i) stop

feeding Ii) Make water fall like a fountain to help with oxygen
circulation; iil) introduce fresh water and take out some of the

existing; iv) install an air pump or an oxygenator

Kales [Living Lab 1 Field Monitoring]
Name: Index

Value: 0140643

Allowed values MIN. -1.0, MAX: 1.0
Warning )

Indox

low. Ens

veloping

Kales [Living Lab 1 Field Monitoring]
Name: Index

Valua 035107

Name: NDVI

Type: Mean

Black night shade

20240200 17.00.2024,0200 3112.2024,01.00 06032025, 01,00

Critical - low: -1.0, high: 0.0
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& Field Data Collection Parameters

Question 1/4

Which fish species do you grow on the farm?

O Tilapia

QO catfish

}

Back

& Field Parameters

Question 1/ 34

[ Fish/Tilapia measurement data

Weight

Unit: kg

[

]

Back
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The PrAEctice CWEN Agroecology
Conferelogy Conference '26

Exploring the Potential of Circular Water-
Energy-Nutrient Systems for Agroecologcal
Transformation in Africa
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