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The characterization of spatial variations in soil properties and crop performance within precision
agriculture, and particularly the delineation of management zones (MZ) and sampling schemes,
are complex assignments currently far from being resolved. Considerable advances have been
achieved regarding the analysis of spatial data, but less attention has been devoted to assess the
temporal asymmetry associated with variable crop×year interactions. In this case-study of a 9 ha
field located in Spain, we captured interactions between both spatial and temporal variations for
two contrasting seasons of remotely sensed crop data (NDVI) combined with several
geomorphological properties (i.e., elevation, slope orientation, soil apparent electrical conductivity
- ECa, %Clay, %Sand, pH). We developed an algorithm combining Principal Component Analysis
(PCA) and clustering k-means and succeeded to delineate four MZ’s with a satisfactory
fragmentation degree, each one associated with a different Elevation×ECa×NDVI combination.
Simulated yield maps were generated using NDVI maps correlated to ground cover to establish
initial conditions in simulation settings with a crop model. Yield maps were spatially correlated but
fitted into variograms with irregular spatial structure. Both CV and spatial patterns did not show
consistency from year to year. The results indicate that MZ’s temporal instability is an important
issue for site-specific management as agronomic implications varied greatly with crop×year
setting. We observed differences, not only regarding NDVI patterns but also in yield response to
the combination of Elevation×ECa (and Texture) depending on the seasonal rainfall. A reduction
of 14% of the ’Goodness of Variance Fit’ was observed for simulated yield from the first to the
second crop×year, highlighting the difficulties in the delineation of MZ’s with persistent
confidence. The interpretation of MZ×Yield associations was not straight forward from the metrics
selected here as it also depended on agronomic knowledge. We believe that precision agriculture
will benefit greatly from improved protocols for MZ delineation and sampling schemes. However,
the uncertainty associated with temporal asymmetry of yield clustering and MZ’s interpretation
reveals that ‘automated digital agricultural systems’ are still far from reality.
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