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Availability of phosphorus and its relationship with some micronutrients 

in a Vertic Argiudoll in Argentina 
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Phosphorus (P) is an essential element for crops. In order to assure a profitable output and return to 
the soil the P taken out by harvesting, it should be fertilized with this macronutrient in accordance 
with crop requirements. Nevertheless there exist interactions between P and other nutrients which 
can affect the availability of the latter if P is used as a fertilizer in high concentrations. 
The objective of this study was to evaluate availability of P and its relationship to the availability of 
iron (Fe), zinc (Zn), copper (Cu) and manganese (Mn) in a rotation of wheat followed by soybean in 
no tillage systems. 
In Parana, Entre Rios Province, a soil classified Vertic Argiudoll was sampled in two consecutive 
assays (2006 and 2007). The grid point sampling consisted of 25 cells 20 by 20 meters each, and all 
samples were obtained in 12 extractions from 0-5 and 5-20 cm in depth  around the center of each 
area prior to sowing with soybean. The availability of nutrients from 0-20 cm was estimated based 
on a weighted average of data for other depths. Fertilization was with 250 kg of triple 
superphosphate in bands application, in the case of wheat (2007). Extractable P was determined by 
the Bray and Kurtz II method and concentrations of Zn, Fe, Cu and Mn by the EDTA extraction and 
follow up reading by atomic absorption. The kringing interpolator 3.2 module was used to get 
distribution maps for each element. 
The average concentration of P was 16.6 mg kg-1 in 2006 and 29.0 mg kg-1 2007 (81% higher), 
with high variation for both samplings. The averages for concentrations of Cu, Zn, Fe and Mn were 
adequate for both years. Except Zn the other micronutrients were lower in the second year. There 
was observed a negative correlation between P levels and the concentrations of micronutrients 
analyzed the second year, connected, among other factors, with the increased P in fertilizer used. In 
the maps created it can be noted for the second year that the areas with greatest values for P 
correspond to the lowest levels of the micronutrients studied here (Figure 1). It is concluded 
that with increasing levels of P in the soil one should consider adding fertilizer with micronutrients. 
 

 
Figure 1. Relationship between availability of P and Zn for the second year. 
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