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2 FT-IR spectrometer
3 Stretching and bending vibrations
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Effect of layered double hydroxide as a slow release phosphorus fertilizer
H. Hatami, A. Fotvvat, A. Hallajnia
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Abstract

The availability of phosphorus is a limiting factor for production of agricultural crops in the world. The
objective of this study was to compare the effect of using layered double hydroxide (LDH) and simple
superphosphate (SSP) as fertilizers on the available phosphorus over time in a calcareous soil. For this purpose,
Zn-Al LDH with phosphate as the interlayer anion (P-LDH) was synthesized and then an incubation experiment
was carried out using a completely randomized factorial design. Available phosphorus was investigated in the
experimental treatments consist of control, 18 mg P kg from SSP, 18 mg P kg from P-LDH sources as a first
factor and time (1, 5, 10, 20, 40, 70 and 100 day) as a second factor. The results showed that the use of P-LDH
and SSP significantly improved available phosphorus compared to control treatment. However, available
phosphorus in P-LDH treatments increased with increasing of time and significant difference was observed
between the two sources after final days. This result is probably due to slow release of phosphorus from P-LDH
and reduction phosphorus reactions with different soil components. Therefore, it seems that the P-LDH can be
used as a slow release phosphate fertilizer to increase the phosphorus efficiency.

Keywords: Available phosphorus, slow release fertilizer, layered double hydroxide
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