
Phosphorous loss in two agricultural systems from South Spain 
 
Antonio Delgado1, María Dolores Hurtado1, Carmen del Campillo2, Vidal Barrón2, and 
Isabel Díaz2 
1Dpto Ciencias Agroforestales, Universidad de Sevilla, EUITA, Ctra Utrera km 1, 
41013 Sevilla, Spain. E-mail: adelgado@us.es 
2Dpto Ciencias y Recursos Agrícolas y Forestales, Universidad de Córdoba,  
 
 Little information is available about P loses in agricultural soils from South 
Europe, in particular in Mediterranean areas from Spain. This work describes P losses in 
two representative agricultural systems: a bi-annual crop rotation (sugar beet-cotton) 
under irrigation in reclaimed marsh soils, and a rainfed bi-annual crop rotation (wheat-
sunflower). In the first case, a tile-drained soil in a flat landscape determined that P 
losses mainly occur through subsurface flows; a study was performed in a commercial 
farm in the Marisma de Lebrija in the estuarine region of the river Guadalquivir, SW 
Spain (36o56’N, 6o7’W). Main soil properties in the experimental site were:  (i) from 0 
to 30 cm depth, 70 % clay content; 24 % carbonate content; 19 mg kg-1 Olsen P; (ii) 
from 30 to 90 cm depth, 47 % clay content; 35 % carbonate content; 12 mg kg-1 Olsen P. 
Drain flow and P content in water was monitored during four years (from 1999 to 2000 
and from 2003 to 2004). In the second case, two agricultural catchments in Palma del 
Río, SW Spain (37o43’N, 5o13’W) were studied: P forms in soils and sediments eroded, 
and runoff, sediment and P loss from the catchment. One catchment had an extension of 
60 ha and soils were mainly classified as Vertisols; main soil properties were 44-50 % 
clay content in upper horizon; pH 7.4-7.9; Olsen P: ranging from 10 to 85 mg kg-1. Soils 
in the other catchment, with an extension of 25 ha, were mainly Alfisols; main soil 
properties were 6 - 33 % clay content in upper horizon; pH 7.4 - 8; Olsen P: ranging 
from 5 to 70 mg kg-1. 
 Phosphorus concentration in drainage water from reclaimed marsh soil can be 
considered high enough to trigger eutrophic effects. However, the highest mean P losses 
observed were 211 g ha-1; this loss, was ascribed to a poor efficiency in irrigation 
(furrow), which promoted a high drainage fraction. In the other years, losses were lower, 
particularly with sugar beet (lower than 20 g ha-1), which can be explained by the use of 
sprinkler irrigation with a higher efficiency than furrows used in cotton. Thus, it can be 
concluded that in irrigated drained agricultural lands, efficiency in water use is a key 
factor determining P losses.  
 In the two catchments studied, P loss was mainly associated with erosive 
processes, and most of the P loss (> 99 %) was particulate P. In the same runoff event, 
with similar runoff to rain ratios, sediment and P lost were higher in Vertisol catchment 
than in Alfisol catchment. Runoff higher than 50 mm promoted total P losses around 10 
kg ha-1 in the Vertisol catchment, and losses between 0.35 and 1.35 kg ha-1 in the 
Alfisol catchment. Thus, a storm event under these conditions may promote significant 
P losses from soils. Although the P losses in Alfisols trend to be lower than in Vertisols, 
the labile P forms (adsorbed and soluble precipitated Ca phosphates) accounted for 59 
% of inorganic P forms in eroded sediments, meanwhile in Vertisols these forms only 
accounted for 21 %. Thus, although total P loss per ha was lower in Alfisols, the P 
release potential of sediments eroded from these soils was significantly higher, the 
environmental impact per unit of mass of P lost being expected higher in this type of 
soils.  
 
 


