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FIGURE 94 Graph of gross production of wood over time for thinned and unthinned 
stands. 

discussed. Although trees compete with each other above and below ground, the 
condition and position of the crown are often useful indicators of competition 
and vigor. To facilitate monitoring of forest and tree health, several researchers 
have developed and applied visual crown rating (VCR) systems (Belanger et al. 
1991; Kelley et al. 1992). These ratings are based on assessments of crown 
density, depth, foliage color, and amount of dieback. Like bark characteristics, 
these ratings are useful as subjective measures when applied by an experienced 
evaluator. Another crown characteristic that foresters have traditionally used to 
assess the severity of competition among trees is live crown ratio or the percent 
of the tree's bole occupied by live branches. Lower live crown ratios reflect a 
greater degree of competition. It should also be noted that shade tolerant species 
have inherently deeper crowns than intolerant species; thus, 
live crown ratio is only useful as a relative measure and then only for a given 
species. Foresters also use the relative position of tree crowns in a stand to 
indicate the degree of competition experienced by individual trees. This is often 
called crown class. The following four crown classes are generally recognized 
(Fig. 95): 

1. Dominant:	 Tree crowns receive direct light from above and the sides; 
trees are dearly emergent above the general canopy. . 

2. Codominant: Trees receive direct light from above and some direct h~t 
from the sides; the crowns of codominant trees generally form the maW 
canopy level. 1. 

3. Intermediate:	 Intermediate trees receive direct light from the top on y, 
their crowns are usually narrow and slightly below the main canopY 
level. 
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FIGURE 95 Diagram of crown classes in a mixed hardwood 
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