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Required number of Douglas-fir for estimating foliar nutrient concentration at 
varying levels of percent error (PE), probability that the confidence interval 

includes the true mean (α), and probability that the interval will be less than or 
equal to the desired width (β).  

Calculations are based on the average coefficient of variation (CV) with its 
associated degrees of freedom (df).



Foliage weight and nutrient 
concentration percentiles for Douglas-fir.



Foliar nitrogen concentration cumulative 
distributions for Douglas-fir, grand fir, ponderosa 
pine and lodgepole pine in the inland Northwest.
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Foliar potassium concentration cumulative 
distributions for Douglas-fir, grand fir, ponderosa 
pine and lodgepole pine in the inland Northwest.
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Foliar calcium concentration cumulative 
distributions for Douglas-fir, grand fir, ponderosa 
pine and lodgepole pine in the inland Northwest.
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Summary

• For most situations, design your foliar 
nutrient sample size around the macro-
nutrients and accept the less precise micro-
nutrient estimates.

• Tree species show substantial differences in 
foliar nutrient concentrations.
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