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82 GROWTH AND YIELD PREDICTIONI 

take into account the relative sizes of the subject and competing trees and the~! 
spatial distribution. Spurr (1962) suggested a method of estimating point density 
that essentially accumulates the subtended angles for a fixed number of sur'; 
rounding trees. The measure is expressed in basal area per acre and is obtaine 
by starting with the tree that subtends the largest angle. A basal area per acrt, 
estimate is obtained from the distance to the tree and the angle it subtends. Ai 
second basal area per acre estimate is obtained by accumulating similar basaf\ 
area per acre estimates using the two trees with largest subtended angles. 
process continues using 3. 4..... and finally n trees. The point estimate 
density is then computed as the mean of the n basal area per acre estimates. 

Most of the recent studies of intertree competition and tree growth have u 
a different approach that involves the concept of a competition-influence zo 
around each tree and assumes that the area. in horizontal projection. over whi 
a tree competes for all site resources can be represented by a circle whose radi 
is a function of tree size. The competitive stress experienced by a given tree' 
then assumed to be a function of the extent to which its competition eire 
overlaps those of neighboring trees (Staebler. 1951). Different functions oftrr 

size for determining the radius of the competition circle and different procedun 
for approximating or calculating overlap areas and weighting these by relati 
sizes of competitors have led to a rapid proliferation of competition index 
(Newnham , 1966; Opie. 1968; Gerrard. 1969; Bella. 1971; Arney, 1973; Eka 
Monserud. 1974). For example. Gerrard (1969) suggested that competition in 
be defined as 
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Figure 3.9 An ill ustration of the 
competition zone overlap used in the 
definition of point density measures. 
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