
 
Executive Summary: 

• FIA-FSP project number and title: Y072028, Improving predictions of juvenile tree growth in 
complex mixtures for sustainable forest management. 

• Project purpose and management implications:  The overall purpose of this study is to examine the 
growth responses of juvenile subalpine fir to variation in light availability, site quality, and 
crowding.  The empirical relationships derived from this study will then be used to develop a new 
juvenile tree growth sub-model for SORTIE-ND.  SORTIE-ND is a resource-mediated, spatially 
explicit, mixed-species forest model that makes population dynamic forecasts for juvenile and 
adult trees.  The current juvenile tree growth submodel in SORTIE-ND predicts growth as a 
function of available light and tree size, but it provides questionable estimates of juvenile tree 
growth at low light and high tree densities.  By accounting for site quality and local crowding 
influences, we will improve the model predictions of seedling and sapling growth.  To do this, we 
are quantifying the growth response of juvenile trees growing under a range of light, soil water 
and neighborhood environments, characterizing the probability of juvenile tree mortality, and 
investigating the effects of competition on the growth and survival of adult trees. The tree species 
we are collecting data for is subalpine fir. With improvement and calibration of the SORTIE-ND 
model, we will be able to evaluate and estimate implications of a range of silvicultural strategies 
on growth of understory and residual trees across a range of site qualities, stand conditions. 
Specific objectives are (1) To determine the role of different resources (light, water, nutrients) in 
predicting juvenile tree growth across gradients of canopy retention and site quality, (2) To 
determine how local neighborhood density around a target juvenile tree affects the resource-
growth relationships, (3) To develop, validate, and incorporate a new juvenile tree growth 
behavior (i.e. submodel) into the SORTIE-ND stand dynamics model.  The behavior will be 
written in C++ and will utilize the empirical relationships derived in objectives 1 and 2.  

• .Project start date and length:  Started April 1, 2004 and ending March 31, 2008 (four years 
duration). 

• Former project numbers or funding sources:  None. 
• Methodology overview: This study is being conducted in the MS zone of the Southern Interior 

Forest Region; these stands are comprised primarily of lodgepole pine dominating the overstory 
with subalpine fir and interior spruce in the understory. The focal species for data collection in this 
project is subalpine fir. To determine the growth response of subalpine fir to a variety of light, 
neighbourhood crowding, and site quality conditions, we are collecting radial growth, height, light 
availability (hemispherical photographs), foliar nutrient concentration, gravimetric soil moisture 
availability and water use efficiency (delta 13C of radial growth rings) information from 
approximately 350 trees growing across the three resource gradients.  We have analyzed the 
growth response data to variations in resource availability using nonlinear regression and 
maximum likelihood analysis as described by Wright et al. (1998) and Kobe and Coates (1997). 
The SORTIE-ND stand model is being reparameterized using this new data.  Once the model is 
updated with data collected for all of the new southern interior tree species, it will be used to 
predict the outcome of various silviculture management scenarios in the MS zone. 

•  Preliminary conclusions:  Subalpine fir is responding most strongly to light availability and 
neighbourhood crowding, and site quality effects have a more secondary influence.   

• Project scope and regional applicability:  MS zone in the Southern Interior Forest Region. 
• Contact information: Suzanne Simard at UBC (suzanne.simard@ubc.ca; tel: 604-822-1955), or 

Trevor Blenner-Hassett at UBC (trevor_blenner-hassett@telus.net). 
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