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Summary
Food waste management is a major challenge in Europe, where
around 20% of all food produced is lost every year. A large share
of this waste comes from food processing and consists of
nutrient-rich by-products such as vegetable peels, pulps and
liquid extracts. These residues can cause environmental
problems if poorly managed, but they also offer strong
opportunities for circular economy solutions in agriculture. 
 
Non-thermal atmospheric plasma (NTAP) is an innovative
technology that uses electrical energy to generate a reactive
gas at room temperature. When air is treated with NTAP, reactive
nitrogen and oxygen species are formed, which can naturally fix
nitrogen and enrich organic materials without using high
temperatures or chemicals. In this practice, NTAP was applied to
liquid beetroot processing residues to produce a value-added
soil improver. 
 
Plasma treatment increased nitrate and nitrite levels in the
beetroot extracts, improving plant-available nitrogen while
maintaining organic carbon and soil-friendly properties. In
greenhouse trials with wheat, NTAP-treated beetroot extracts
increased tiller number and fresh biomass compared to
untreated controls. Plant growth was maintained even under
water stress conditions, showing the potential of this soil
improver to support crops during drought periods. Unlike mineral
fertilisers, plasma-treated extracts helped stabilise soil pH and
maintained soil phosphorus levels, contributing to soil health and
nutrient balance. 
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About 
The EU-funded DeliSoil project is a four-year initiative that aims to transform food industry
byproducts into safe, sustainable, and tailored soil improvers. This project addresses two
pressing challenges: the poor recycling of industrial food processing byproducts and the
degradation of soil health.

By harnessing a circular approach, DeliSoil will contribute to improving soil health and
productivity, supporting the EU Mission “A Soil Deal for Europe” and the Farm to Fork
Strategy, as well as other Circular and Bioeconomy Strategies and Plans.

Practical Recommendations
For practitioners, this approach offers a practical way to convert
local vegetable processing residues into safe, effective soil
improvers. NTAP systems operate at atmospheric pressure,
require short treatment times, and can be integrated into
decentralised or on-site residue management. The main benefit
is reduced reliance on synthetic fertilisers, improved nutrient
efficiency, and more resilient crop production under changing
climate conditions. 

Needs addressed by the practice
Helping farmers and agri-food actors valorise organic side-
streams into safe, efficient, and high-quality soil improvers
while reducing reliance on synthetic fertilisers.
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