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Abstract:
Rating soils based on their crop productivity capabilities is a potentially useful tool that can allow
researchers to predict crop yields on a regional basis. Unfortunately, rating systems or indices have
been hindered by (1) difficulties in quantifying soil properties and (2) by interference from outside
variables such as management, climate, and site variables.

In order to address these problems, 184 field experiments conducted from 1 968 to 1 982 were selected
throughout the dryland plains of Montana for evaluating selected soil morphological, classification,
climatic, and site variables in relation to small grain yield. All sites chosen for study were at "optimal"
management conditions in terms of fertility, weed and pest control. Data were analyzed by multiple
stepwise linear regressions to identify variables related to yield.

Important soil morphological variables that were related to small grain yield included available water
holding capacity (r=+), deep depth to Cca horizon, generally coarse, subangular blocky structure in the
Cca horizon, and to a lesser extent, fine texture. Dry consistence of Cca was also positively correlated
with yield in most cases, due to its positive correlation with deep depth to Cca, fine texture, and well
developed structure in the Cca horizon. Other variables that were important to small grain yields in
Montana included rainfall Cr=+) and spring soil water stored from 0 to 120 cm (r = +). Rainfall,
available water holding capacity, Cca dry consistence, and spring soil water from 0 to 122 cm
accounted for 44% of yield variation, statewide.

Data were also subdivided by crop type (winter wheat, spring wheat, and barley) and by geographic
location (north-central, southeastern, northeastern Montana, and Gallatin-Madison county area) for
regression analysis. For crop subfiles, all yields depended on rainfall (r=+); spring wheat to the greatest
extent and barley the least. For location subfiles, southeastern Montana was the only area without soil
morphological variables appearing in its regression, suggesting that water factors were more limiting
for this area.

A soil productivity index (SPI) was generated for 52 soil series considered in the study, with the "best"
yielding soils in Montana (such as the Bozeman silt loam) having high available water holding capacity
and relatively deep depths to Cca horizon. When SPI values were combined with water variables and
crop type, 45% of yield variation was explained. Further soil productivity studies are needed to explain
more yield variation. 
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