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Industrial Formulation of Granulated Phosphate Biofertilizers: Challenges,
Innovations, and Future Prospects

Alireza Fallah Nosratabad', Bahman Khoshru'*, Shakiba Reisi?, and Hosseinali Alikhani?
1-Soil and Water Research Institute (SWRI), Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran.
2-Department of Soil Science and Engineering, Faculty of Agriculture, University of Tehran, Karaj, Iran.
*Corresponding author: E-mail: bahmankhoshru@yahoo.com

Abstract

Phosphorus is a vital nutrient for agriculture, yet its availability in soil is often limited. Phosphate
biofertilizers, containing phosphate-solubilizing bacteria (PSB), offer a sustainable solution. Granulated
formulations of these biofertilizers are favored for their enhanced shelf-life and ease of application.
However, industrial granulation processes, particularly thermal stages, pose significant challenges to
PSB viability. This review examines these challenges and explores innovations and strategies to
overcome them, such as the use of stress-tolerant strains (especially spore-formers), selection of
appropriate carrier materials, and optimization of granulation processes to maintain microbial efficacy.
The development of efficient granulated formulations for phosphate biofertilizers is a critical step
towards their commercialization and wider adoption in sustainable agriculture, with future research
needing to focus on process optimization and field performance.

Keywords: Granulated formulation, Phosphate-solubilizing bacteria, Shelf-life, Industrial production,
Carrier materials, Sustainable agriculture.
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