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The growing interest in bio-based fertilisers derived from secondary raw materials underscores the need 

for a thorough assessment of their composition to ensure both their agronomic efficiency and safety, and 

compliance with European Union (EU) regulations. The variety of raw materials used in production (including 

compost, digestate, and struvite) can significantly affect their nutrient profile and the potential risk of 

contaminants. While bio-based fertilisers are seen as viable alternatives to conventional mineral fertilisers, their 

chemical and biological characteristics must be carefully examined to assess both their fertilising value and 

potential environmental risks (Aborisade et al., 2026). 

This study focuses on the detailed characterisation of 25 bio-based fertilisers from different origins, 

including plant-based residues, composts, digestate-derived products, and mineral-recovered products, all 

analysed as part of the FertiCovery project. A wide range of analytical methods was used. The analysis included 

the determination of the main fertiliser 

components - nitrogen (N), phosphorus (P), 

and potassium (K), as well as micronutrients 

and potentially toxic elements and compounds. 

The organic matter content, pH, and 

bioavailability of micronutrients, which are 

critical factors for both soil health and crop 

yield (Sani et al., 2025), were also examined. 

In addition to the primary macronutrients, the 

study assessed the presence of potentially 

harmful substances, including heavy metals, 

biuret and perchlorates which are critical 

indicators of the safety of fertiliser products. 

These contaminants can pose risks to soil 

health, water quality, and human health, 

making their analysis an integral part of bio-

based fertiliser evaluation (Kurniawati et al., 

2023). 

The results showed that although bio-

based fertilisers often offer comparable levels 

of essential nutrients to conventional 

fertilisers, their safety and environmental impact depend significantly on their origin and processing method. For 

example, products such as composts and digestates may contain more beneficial organic matter, but they may also 

contain higher levels of contaminants that need to be monitored to ensure safe agricultural use (Kurniawati et al., 

2023). Struvite-based fertilisers, on the other hand, typically contain fewer contaminants but lack the organic 

matter that benefits soil biological activity, fertility and crop productivity (Muhmood et al., 2021; Steffens & 

Bünemann, 2025). 

The data demonstrate that a multidimensional approach to evaluating bio-based fertilisers is essential, 

taking into account both agronomic potential and safety considerations. The results contribute to the development 

of guidelines for the safe use of bio-based fertilisers in agriculture, balancing their fertilisation effectiveness with 

potential risks to soil health and the environment. Future research will focus on long-term field trials to assess the 

broader impacts of these fertilisers on soil ecosystems and agricultural productivity. 
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