
Problemáticas de Fertilización Fosfórica 
excesiva en Cítricos



7.3 Thousand MILL. People  
2015

9.5 Thousand MILL. People 

2050 
(ONU)

Growing poulation

Future scarcity
Strategic resource

P loss from agricultural soils

Eutrophication



168Mt phosphate rock (2000)

80% as fertilizer and a small fraction of

applied P fertilizer is known to remain

available for crops (Delgado et al., 2002;
Saavedera et al., 2007)

Only 15% from applied P to final constumer
(Cordell et al., 2009).

Demand of P is expected to grow from 50 to
100 % by 2050 (EFMA, 2000; Cordell et al.,
2009)



Introduction

Available P is not a constant  fraction of total P; 
potential available P for crops  is a small fraction of 

total P

between 10 and 70 % of total P in soils in  Europe
(Delgado and Torrent, 1997)



Introduction

Efficient use of phosphorus (P) by plants in agriculture relies on
accurate estimation of the phytoavailable soil P.

However, poor relationships are frequently observed between P
availability indices, such as Olsen P, and P uptake by plants



Introduction

Phosphorus availability to plants is mainly 
ruled by the concentration of P in the soil 

solution (‘intensity’ factor, I), the amount of P 
in the solid phase that can be easily made 

available to plants (‘quantity’ factor, Q), and 
the capacity of soil to keep P concentration in 

soil solution (P buffer capacity, PBC) 
(Sánchez-Alcalá et al., 2014).
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P CaCl2 (mg kg-1)
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Threshold values forP CaCl2 at null P uptake

Y= 2.4*105 X2 - 5.16*103,7X + 27.9
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Total available phosphorus (TAP)
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1 - Single models for improving estimations of total available phosphorus 

(TAP) with Olsen P index and P CaCl2 extraction

2 - Properties contribuiting to explain the equilibrium between P soild and 

liquid soild phase are very relevant explaining the accuracy of SPT

3 - TAP  estimation with Olsen-P,  is improved by PBC and Fe ca/Fe cbd

4 - P sinks provide better estimation of TAP than chemical extractions

5 - AER in Cl- form gave worse explications of the TAP variance than 

HCO3
- ; Cl- inhibit the exchange reaction (Mayers et al., 2005) and HCO3

-

seems to have  similar effect  than roots (Sibbensen, 1978).

6 - Overall, P sinks are better correlated with soil factors affecting P 

availability to plants



-P; macronutriente de concentración variable en la 

solución del suelo 

-con gran afinidad por las superficies de los óxidos de Fe 

(Torrent, 1987)  

-facilidad para formar complejos insolubles, reduciendo 

la solubilidad del Fe y dificultando su absorción por parte 

de las plantas (Zheng et al., 2009) 
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