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Abstract:
Two hundred twenty-two small grain experiments established on 127 site locations throughout
Montana were selected to study the influence of pertain soil physical properties, soil classification
parameters, soil moisture and temperature, and site and soil profile characteristics on crop response to
applied K fertilizer. From 2 to 5 rates of K, ranging from 0 to 134 kg K/ha, were applied in the
experiments studied. Rates of N and P were held constant within an experiment but varied from one
experiment to another. A total of 48 independent variables in various combinations were inserted into
multiple linear stepwise regression programs. The dependent variables were average and maximum
percent yield response (to added K) as well as actual crop yield. The variable relationships were
analyzed over the whole data set as well as over part of the data file subdivided according to: 1) crop;
2) crop and geographic location; 3) crop, geographic location, and percent response class; and 4) K rate
at which maximum percent response occurred. Over 60 regression analyses were performed. Fifty-one
of the resultant regression equations produced significant R^2 values ranging from the .10 to .005
significance level. The variables entering the regression equations most often (and the number of times
each appeared) were elevation (19), latitude (17), dry consistence of the B horizon (17), dry consistence
of the Cca horizon (15), textural class (15), moisture regime (14), dry consistence of the Ap horizon
(14), and aspect (14). The most consistently correlated (Simple R) variables to the dependent variables
were the K-treatment (rate) variables, mean annual soil temperature, dry consistence of the B horizon,
elevation, slope, and moisture regime. These latter variables were consistently positively correlated to
percent crop response to applied' K. The results of this study indicate that crops grown on the soils
associated with the warmer and drier site locations responded to a greater degree to applied K.
However, low spring soil temperatures were also associated with greater crop response to added K.
Increased crop response to applied K was also associated with the more fine textured soils. Rainfall,
although not consistently correlated (Simple R) to crop response, had a marked influence on the effect
of applied K. 
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