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Abstract

Phosphorus (P) is one of macronutrients required by plants and its deficiency is found in many of the world's
agricultural soils. P fertilizers are used to treat P deficiency. However, the use efficiency of these fertilizers is
low and their applications have also exacerbated the eutrophication and environmental pollution. On the other
hand, P fertilizers are produced from finite and non-renewable phosphate rock resource, which, over time, is
reduced and its price becomes more expensive when more P fertilizers are needed to produce more food to
sustain a growing global population. Therefore, managing P fertilizers is a key factor in agricultural production.
In order to improving P use efficiency and plan growth and decreasing environmental pollution, application of P
slow release fertilizers (SRF) has attracted the attention of researchers. SRF is a fertilizer that its water solubility
rate is lower than conventional water-soluble fertilizer and it supplies nutrients to the roots of the plants for a
longer period. There are several methods for the preparation of P SRF: (1) Use of coating materials: These
materials are divided into several groups: 1- Polymers (including biodegradable polymers such as chitosan,
water-superabsorbent polymers, PVDC copolymers, polyolefins, polyurethanes, urea-formaldehyde resins,
polyesters and alkyd resins), 2- Sulfur, 3- Sulfur-polymer, 4- Organic acids, 5- Paraffin, 6- Clays, 7- Fly ash. (2)
SRF preparation by materials that have low solubility or low mineralization rate. (3) Conversion of phosphate
rock to P SLF using different methods such as partial acidification, phosphate solubilizing microorganisms, etc.
(4) Producing P SLF using nanotechnology, (5) Producing P SLF using phosphate-loaded layered double
hydroxides, biochar and hydrochar. (6) Preparation of P SRF from fly ash. Details of each of these methods and
other topics are described in this manuscript.
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