
 
 

1 
 

 



 
 

161 
 

ID682 | Innovative PGPB-based fertilizers as a sustainable solution to promote crop 
resilience in degraded soils 

Author: Ana Sofia da Silva Sousa 
(1) Universidade Católica Portuguesa, CBQF - Centro de Biotecnologia e Química Fina – Laboratório Associado, Escola Superior de Biotecnologia, Rua de Diogo Botelho 1327, 4169-005, Porto, 

Portugal; (2) EBM, Estação Biológica de Mértola, Rua Prof. Batista da Graça nº1, 7750-329, Mértola, Portugal; 

E-mail: asssousa@ucp.pt 

Other authors: Lur Epelde (3), Paulo Célio Alves (2,4,5), Paula M.L. Castro (1), Sofia I.A. Pereira (1) 

(3) NEIKER - Basque Institute for Agricultural Research and Development, Derio, Spain;  

(2) EBM, Estação Biológica de Mértola, Mértola, Portugal;  

(4) BIOPOLIS Program in Genomics, Biodiversity and Land Planning, CIBIO, Vairão, Portugal; 

 (5) CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Porto, Portugal;  

(1) Universidade Católica Portuguesa, CBQF - Centro de Biotecnologia e Química Fina – Laboratório Associado, Escola Superior de Biotecnologia, Porto, Portugal; 

 
Background: Biofertilizers, made of non-pathogenic and living microorganisms, such as plant 
growth-promoting bacteria (PGPB), support crop growth in degraded soils as eco-friendly 
alternatives to chemical fertilizers. They enhance nutrient availability, reduce pollution, and boost 
stress resilience. However, field performance and effectiveness remain inconsistent due to short 
shelf life, low bacterial viability, and unstable trait expression. This study aims to perform a 
comprehensive laboratory study by testing a novel biofertilizer carrier to ensure long-term efficiency, 
along with a proper selection of bacterial strains based on a greenhouse pot assay. 

Methods: Fifty-three representative bacteria were isolated from soil samples collected in Alentejo 
for assessment of traits such as P solubilization, N2 fixation, osmotic stress tolerance, and 
production of lytic enzymes, siderophores, and extracellular polymeric substances (EPS). A 
greenhouse pot experiment using wheat is ongoing to test the real ability of each isolate to influence 
plant growth under water stress conditions. A PGPB-based formulation using a new carrier, EPS, a 
gel-like polymer that confers protection to microbial cells, is being developed, making use of the 
most promising isolates. 

Results: Among the isolates, 30% showed the ability to solubilize P, 54.4% to fix N2, and 62.3%, 
37.7%, and 18.9% to produce proteases, pectinases, and cellulases, respectively. 16S rRNA 
isolates sequencing revealed the presence of genera such as Bacillus, Pedobacter, and 
Streptomyces. Dried EPS was mixed with a concentrated bacterial suspension, and granules were 
produced. Granule’s physical resistance and bacterial viability tests are being carried out. 

Conclusions: This approach will support the development of a robust formulation with strong 
potential for success. 
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