
Project Y081051:  Effects of competition among trees on crown structure in spruce-fir forests. 
 
Project purpose and management implications:  Interactions among individual trees are 
pivotal to the structural development of stands.  Tree crowns are a key component of stand 
structure, and the ways in which neighbours (of the same species and of other species) modify the 
crown of an individual is fundamental to understanding stand structural development.  Crowding 
can reduce crown length by causing the mortality of lower branches.  However, the effects on 
crown length can depend on the size and species identity of neighbours.  Smaller individuals can 
be strongly affected by larger individuals because of asymmetric competition for light among 
trees.  Understanding how trees respond to neighbours is fundamental to evaluating possible 
effects of silvicultural systems employing partial cuts of various sorts. 
 
This project will provide detailed information about crown development and stand structural 
diversity.  Such information is necessary to evaluation how partial cuts or natural disturbances 
causing tree mortality may affect subsequent stand structural development.  Given that 
management for structural features of stands is an important concern both for tree growth and 
wildlife habitat, we anticipate that the results will prove useful when considering silvicultural 
approaches that try to maintain complex stand structures. 
 
Project start date: April 2007 
Project length: one year 
 
Methodology overview: The field work for this project was undertaken for a series of studies of 
the dynamics of spruce-fir forests in the Southern Interior and we obtained precise information on 
tree size, stem location, growth rings, and crown length for completely stem-mapped plots at two 
sites, Adams Lake and Damfino Creek. At each site all trees over 4 cm in diameter at breast 
height were mapped in 4 plots totalling 1 ha in area. We have previously completed and 
published the results based on tree rings and spatial patterns (Antos and Parish 2002a, b; Parish 
and Antos 2002). 
 
Since the data have already been collected, our project focuses on the analysis of these data. We 
will examine crown structure by building models that predict crown length based on tree size and 
amounts of crowding by neighbours. We will apply a traditional biometrics approach and explore 
the application of mixed effects models to the analyses. We will examine different mathematical 
functions to determine which model and which variables provide the best fit to the data. The data 
will be partitioned into a calibration data set (used to fit the models) and a test data set (used to 
test the models). The best fitting model will be determined using statistical criteria from both the 
calibration and testing phases of the analysis. The standard regression assumptions will be tested 
using appropriate statistical and graphical techniques. 
 
Citation: 
Antos, J.A. & Parish, R. 2002a. Oecologia 130:126-135; Antos, J.A. & Parish, R. 2002b. Can. J. 
For. Res. 32:1935-1946; Parish, R. & Antos, J.A. 2002. Can. J. For. Res. 32:1947-1960. 
 
Project scope and regional applicability:  Southern interior high elevation forests. 
 
Interim conclusions: We built models of canopy length as a function of tree height, 
incorporating modifier variables to account for various aspects of neighbouring trees.  Crown 
length of spruce depended primarily on tree height and was not significantly improved by adding 
modifiers describing nearby, potentially competing trees.  For subalpine fir crown length was 
significantly reduced as the number of nearby trees increased but was longer than that of spruce 



where neighbour density was low.  However, only trees within 5 m and >70% of the height of the 
target tree had an effect.  Consequently we can conclude that only fairly large trees, relative to the 
target tree, have a detectable effect on crown length. 
 
Contact Information:  For more information on this project, please contact: 
 
Dr. Roberta Parish 
Research Branch 
B.C. Ministry of Forests 
P.O. Box 9536. 
Victoria, B.C.  V8W 9C4 
Phone: (250) 952-4313 
Fax: (250) 952-4119 
E-mail: Roberta.Parish@gov.bc.ca 
 


