Analysis of the composition of bio-based fertilisers - a study of 25 cases
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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
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The results showed that although bio-

Fig. 1 Scope of the study (Created with Biorender.com) 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 &
Bunemann, 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.

Acknowledgment

Funded by the European Union under the HORIZON Coordination and Support Actions project no.
101181936 - FertiCovery: Best available techniques to recover or recycle fertilising products from secondary raw
materials.

References

Aborisade, M. A, Long, H., Rong, H., Kumar, A., Cui, B., Oladeji, O. A., Okimiji, O. P., Oba, B. T., & Guo, D.
(2026). Bio-Based Fertilizers from Waste: Nutrient Recovery, Soil Health, and Circular Economy Impacts.
Toxics, 14(1), 90. https://doi.org/10.3390/toxics14010090



Kurniawati, A., Toth, G., Ylivainio, K., & Toth, Z. (2023). Opportunities and challenges of bio-based fertilizers
utilization for improving soil health. In Organic Agriculture (Vol. 13, Number 3, pp. 335-350). Springer
Science and Business Media B.V. https://doi.org/10.1007/s13165-023-00432-7

Muhmood, A., Wang, X., Dong, R., Xiao, H., & Wu, S. (2021). Quantitative characterization and effective
inactivation of biological hazards in struvite recovered from digested poultry slurry. Water Research, 204.
https://doi.org/10.1016/j.watres.2021.117659

Sani, M. N. H., Lopes, I. G., Caspersen, S., Bergstrand, K. J., Prade, T., & Yong, J. W. H. (2025). Food waste-
derived fertilizers as sustainable bio-based nutrient sources: Enhancing pak choi growth, nutrient
concentrations, and physiological function. Scientia Horticulturae, 353.
https://doi.org/10.1016/j.scienta.2025.114469

Steffens, M., & Bunemann, E. K. (2025). Quality of bio-based fertilizers is decisive for improving soil quality in
Europe—A meta-analysis. In Soil Use and Management (Vol. 41, Number 1). John Wiley and Sons Inc.
https://doi.org/10.1111/sum.70012



