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Bio-based fertilisers, derived from secondary raw materials, have gained considerable attention as

sustainable alternatives to conventional mineral fertilisers. Their use supports nutrient recycling and reduces
environmental pollution, aligning with circular economy principles (Bai et al., 2021). the microbiological quality
of these products requires thorough evaluation as they may contain both beneficial microorganisms and potential
pathogens (Kurniawati et al., 2023). The microbial profile of bio-based fertilisers is influenced by their origin,
composition, and processing methods, making microbiological safety critical for safe agricultural application and
potential impact on soil health (Bai et al., 2021).
This study examines the microbiological aspects of bio-based fertilisers obtained from 25 different technologies,
which are part of the FertiCovery project. These fertilisers represent a diverse range of materials, including
compost, digestate, and mineral products such as struvite, each with a distinct microbial content due to differences
in production processes (Gurtler et al., 2018). Microbiological analyses were adapted to the characteristics of each
fertiliser type. Organic fertilisers were evaluated for total bacterial and fungal counts, actinomycetes, nematodes,
and other soil microorganisms, while mineral products like struvite were assessed primarily for sanitary safety,
focusing on the presence of Escherichia coli and Salmonella spp., as they are key indicators of microbiological
hazards in fertilising products (Regulation (EU) 2019/1009).
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Figure 1. Overview of microbiological assessment (Created with Biorender.com)

The results show typical microbiological profiles for each fertiliser type. Organic materials, such as
compost and digestates, demonstrated higher microbial activity, supporting beneficial soil microbes, whereas
mineral-based products, such as struvite, exhibited minimal microbial content. This distinction emphasises the
importance of adapting microbiological testing to the specific characteristics of each fertiliser, as mineral
fertilisers, particularly those derived from synthetic processes, are not expected to contain complex microbial
communities (Muhmood et al., 2021). the presence of pathogens in organic fertilisers underscores the need for



careful microbiological monitoring to ensure environmental safety and prevent contamination (Kurniawati et al.,
2023).

Bio-based fertilisers play a dual role: while they can enhance soil microbial health by introducing beneficial
microorganisms, they also present microbiological risks, depending on their origin and processing method. The
results contribute to the development of guidelines for the safe application of bio-based fertilisers, balancing
agronomic benefits with microbiological safety. Future research will focus on long-term pot experiments to assess
the impact of these fertilisers on soil biological activity and overall soil health, further elucidating their potential
for sustainable soil management.
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