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Abstract:
Knowledge of the productivity potential of each soil in a field can assist land managers in making
management decisions. Producers can realize greater returns on their investments if they use soil
performance data to set realistic yield goals, recognize yield limiting soil properties, and learn to farm
soils instead of fields.

We collected and compared soil performance data for twenty-one important agricultural soils in
Montana. Within a given field, five plots were located for each of two or three different soil series.
Each plot was evaluated for grain yield and selected chemical, physical, and morphological,
characteristics.

Yield differences between soil series in the same field ranged from 0.07 to 1.88 Mg/ha (1 to 28 Bu/A).
Following harvest, soils were analyzed • to a depth of 120 cm for nitrogen, phosphorus, potassium,
organic matter, electrical conductivity, and pH. Morphological properties measured included depth to
calcium carbonate, available water holding capacity,. water use, and clay content. Depth to calcium
carbonate, organic matter content (0-15 cm), and soil pH (0-15 cm) proved to be the most
yield-limiting soil properties according to stepwise regression analysis (r^2 .= .83). It appears that these
properties in turn are related to available soil phosphorus (0-15 cm) and available water holding
capacity of soil profiles.

Fertilizer recommendations based on soil test values were made for individual soil series compared to
the entire field, This analysis provides evidence of the benefit of managing individual soil series
according to their potential. Soil performance data can be applied to soil survey maps, aerial
photographs, and other types of yield maps to assist the producer in managing soils according to their
potentials. 
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