
Improving the phosphorus efficiency of diammonium phosphate fertilizer in a calcareous soil

[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK7]There are several different problems facing the use of inorganic phosphorus fertilizers. These fertilizers are manufactured from phosphate rock; a finite, non-renewable resource. Also, phosphorus efficiency is low (less than 10%), especially in calcareous soils. The present study aims to enhance soil phosphorus availability and efficiency in calcareous soil and maize. Thus, two pot experiments either with or without maize were separately conducted in 2010 under greenhouse conditions at Agricultural Research Center, Faculty of Agriculture, Shahed University, Tehran, Iran. The experiments were arranged in a randomized complete block design. Accounted based on 100 g diammonium phosphate, treatments were combinations of 2 levels of zeolit (Z1= 0 and Z2=25%), 2 levels of lignin (L1= 0 and L2=10%) and 2 levels of sulfuric acid (A1= 0 and A2=15%). Zeolit and lignin can be used as soil and fertilizer amenders. Sulfuric acid is added into mixture to acidify it. Masses around 1.5 g of each of treatment combinations were thoroughly mixed with 2 kg of soil prior to potting. In the experiment without maize, namely soil experiment, phosphorus was measured four times (10, 40, 70 and 100 days after the first irrigation) following the Olsen procedure. Data were analyzed using the SAS PROC MIXED accounting for repeated measures. All seven treatment combinations increased phosphorus solubility compared with the control (Z1L1A1). When compared with the control, Z1L2A2, Z2L2A2, Z1L2A1, Z2L1A2 and Z2L2A1 were the best combinations and increased phosphorus solubility by 12.5, 11.8, 11.4, 10.2 and 9.6%, respectively. In the experiment with maize, namely plant experiment, there were significant differences between the treatment combinations in terms of dry matter, phosphorus concentration in aerial biomass and phosphorus recovery efficiency. Among the treatment combinations, Z2L1A2 and Z1L1A1 showed the highest and lowest values for dry matter (256 and 236 g/plant), phosphorus concentration in aerial biomass (650 and 582 mg/plant) and phosphorus recovery efficiency (13.56 and 8.87%), respectively. The results obtained here suggest that the application of zeolit, lignin and sulfuric acid in combination with diammonium phosphate can improve the phosphorus efficiency in calcareous soils.
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