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Abstract:
This research examined the relationships between whitebark pine (Pinus albicaulis) cone production
and soil properties and foliar nutrient levels. Cone count data were collected by the Interagency Grizzly
Bear Study Team from plots across the Greater Yellowstone Ecosystem (1980-1999). The data used in
this study came from 8 of those plots (78 trees) and covered the years of 1989-1997. Soil properties
measured included: electrical conductivity (EC), pH, percent coarse material, texture (% sand, % silt
and % clay), percent organic matter and depth. Foliar nutrient levels were determined for the following
nutrients: boron, calcium, copper, iron, potassium, magnesium, manganese, molybdenum, nitrogen,
phosphorus, sulfur and zinc. These variables were regressed against cone production to determine their
influence and significance. EC and pH both had significant positive correlations with cone production,
and percent coarse material had a significant negative correlation with cone production. EC is a
measure of the concentration of ions in solution, and in whitebark pine environments it can be used as
an approximation of the amount of available nutrients. When soil pH levels approach neutral more
nutrients necessary to plants become available. Percent coarse material limits the amount of surface
area on which nutrients or water may be held, and thus limits productivity. All other variables had no
significant relationships with cone production.

A multiple regression model using EC and pH significantly explained 38% of the variation in cone
production. Percent coarse material was insignificant in the model because of its covariance with EC
and pH, suggesting that it affected soil chemistry rather than water availability. A second multiple
regression model, which used crown volume (Spector, 1999) and EC, significantly explained 59% of
the variation in cone production. Soil pH was not used because of its correlation with EC, and because
EC had more predictive power. The information gained from this study could be used to assist in site
selection for planting of whitebark pine, and in developing other management strategies that increase
whitebark pine cone production and provide better wildlife habitat. 
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