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FIGURE 17-1 
Unequal rates of height growth within and between species result in a differentiation of 
trees by height as the crown canopy forms, as shown by this series of stand development 
from seedling through early sawtimber stages. 

Generally, the trees grow more rapidly at the better sites, and the crown canopy 
closes earlier (Baker 1950; Assmann 1970; Smith 1986; Oliver and Larson 1990). 

Over time, unequal growth of survivor trees increases the spread of heights 
and diameters (fig. 17-2), particularly when a community has species with a 
wide range of shade tolerances. The shade-intolerant species grow more rapidly, 
but shade-tolerant ones develop a wider spread of heights and diameters, giving 
the stand a greater degree of differentiation. To illustrate, within new even-aged 
communities in northeastern North America, shade-tolerant sugar maple in un­
derstory positions decline in vigor and grow slowly but remain alive for 
decades. Ones in the overstory develop more rapidly, so that differences in tree 
diameters and heights increase with time. Paper birch also differentiates in 
height, but overtopped trees of this shade-intolerant species soon die. As a con­
sequence, the spread of paper birch diameters and heights narrows with time 
(Gilbert 1965). Where both species occur in a stand, the birch will overtop the 
maple, further exaggerating the spread of heights and diameters. Differences be­
tween species, as well as the spread of sizes among the shade-tolerant sugar 
maples, tend to increase as a stand matures (Gilbert 1965; Shugart et al. 1981). 
Where both species groups regenerate in abundance, shade-intolerant trees may 
completely overtop the shade-tolerant cohort at an early age and oppress its de­
velopment. Then a two-storied stand forms (Smith 1986; Oliver and Larson 
1990; O'Hara and Oliver 1992; Roberts 1992; Smith et al. 1997). A stratified 


