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3.1.2 Diameter Growth 

Spacing and thinning experiments have consistently shown increases in breast 
height diameter (dbh) growth with decreasing stand density. Stands with wider 
spacings or stands previously thinned, in time, have larger average diameters 
than similar stands with closer spacings or comparable unthinned stands. 

Intertree competition affects diameter growth at surprisingly low stand den. 
sities, particularly in the case of fast-growing, shade-intolerant species. As a 
result, very low densities are required to produce maximum diameter growth 
throughout the life of an even-aged stand. At any given age, there is a lower 
limit of stand density below which no further increase in diameter growth will 
result from continued density reduction. At density levels below this lower limit, 
the trees are growing free of intertree competition and are usually referred to 
as open-grown frees. However, other vegetation present on the site may also 
affect diameter growth even though tree density is below this competition limit 
(Grano, 1970). The general effect of spacing on average stand diameter is il­
lustrated in Figure 3.1. 

In stands where competition has caused a reduction in diameter growth com­
pared to open-grown trees, the response to increases in growing space resulting 
from thinning varies with species, age, and quality of the site. Older trees with 
greatly reduced crowns do not respond as much as younger trees of comparable 
stem size, and dominant trees which have been relatively less affected by com­
petition respond less to increased growing space in terms of relative diameter 
growth rate than smaller trees in the same stand. As in the case of average stand 
height, the average stand diameter may be affected by thinning, depending on 
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Figure 3.1 An illustration of the development of 
average stand dbh in plantations established at 
different spacings. 

WING STOCK AND STAND DENSITY 

thinning method. This thinning effect should not be confused with the effect 
,\fdensity changes on subsequent stand diameter growth. 

Stem Form 

~rences in stem form resulting from variations in stand density are a matter 
"~tential concern in timber management since their existence complicates the 
~SS of accurately estimating individual tree volumes. Spacing experiments
~shown that denser stands often have average dominant and codominant 
lof the same height but of smaller diameter than less dense stands, while 
;og studies have indicated that stem diameter in the lower bole increases 
'.j ely faster in thinned stands than in comparable trees in unthinned stands. 

terns will have different taper curves, but not necessarily different stem 
'es, as would be implied by a standard volume equation based on breast 
diameter and total height. In fact, the effect of stand density on a common 

,.sre of stem form, the cylindrical form factor, I is not readily deduced from 
';"iarate effects on height growth and breast height diameter growth. The 

etric effect of stand density on stem form can best be evaluated by com­
trees of the same diameter and total height (for example, a codominant 
a less dense stand with a dominant tree of the same total height and 

..)ter in a denser stand). In practice, differences in stem form that result 
ISland density variation seldom have an economically significant impact on 
Iflolume. 
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Stand Basal Area and Volume Growth 

ing the effect of density manipulation on stand basal area and volume 
it is important to distinguish between the relationships that apply in all­

ds and those that are appropriate to even-aged situations. An all-aged
 

;distinguished by two primary characteristics. First, the stand has no
 
beginning or end in time; second, trees of all ages are spatially intermixed
 
be stand. The general form of the relationship between stand density
 
annual cubic volume growth rate for such stands is shown in Figure 3.2.
 
ge of the form of this relationship between growth and the amount of
 
stock, or stand density, is important in the management of such a
 

le resource. When continued harvests are imposed on the stand, an
 
,,'rium is said to exist if, for each time period, net growth plus ingrowth is
 
Sled. This equilibrium condition produces a stationary reserve growing
 
and a constant sustainable harvest. For each level of reserve growing stock,
 

Z'rylindrical form factor is defined as the ratio of stem volume to the volume of a cylinder with 
J"eqUal to the height of the tree and diameter equal to tree dbh. 
~., 


