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Soil erosion is a major threat for sustainability of olive cropped areas in Mediterranean countries, like southern
Spain where ∼17% of its surface is covered by olive orchards (Gómez et al. 2005). Despite the large number of
research dedicated to the study of soil erosion in olive orchards, a significant uncertainty persists in the estimation
of actual erosion rates in these areas (Gómez et al. 2008; Fleskens and Stroosnijder, 2007). Due to the technical
and economic limitations of traditional methods used in erosion measurement, there is a growing interest in the use
of new methods including tracking of soil incorporating tracers in experiments performed at different scales and
time periods. Magnetic iron oxide particles are good tracers to complement, or even replace traditional techniques
of soil loss measurement after rainfall events under controlled rainfall conditions, especially at the small scale
(Guzmán et al. 2010).

From October 2008 to August 2010 soil losses were measured in two olive orchard runoff plots. During that
period magnetic iron oxide concentration changes were also determined to estimate total soil losses and soil re-
distribution by water and tillage erosion in the plots, differentiating between the inter-tree rows, tree rows and rill
areas influence. Average measured and estimated soil losses in the plots were 14.1 and 14.2 kg·m−2 respectively.
Magnetic iron oxide as a sediment tracer allowed the estimation of soil losses with a RSME of 0.72 kg·m−2. Al-
though soil erosion rates from tree rows were lower (0.6 kg·m−2·month−1) compared to inter-tree row rates (1.1
kg·m−2·month−1), the contribution of tree row areas to total soil losses was considerably high because of the great
volume of the tree canopies in the plots and therefore, covered area (53.5 %). Magnetite content variations both
overland and within the soil profile, selectivity of the tracer for finer soil particles, and soil bulk density changes,
due to tillage-compaction and swelling-shrinking processes were the key factors for the precision of the estimation
of soil losses. Detachment and erosion areas were identified in the plots through changes of iron oxide content in
the soil. This study indicates that magnetic iron oxide can be a useful method to assess the suitability of different
olive orchard management methods and to monitor sediment dynamics at a similar scale to that of the studied plots,
albeit controlling with great care the factors identified in this study.
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