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trees of the inferior crown classes. Even if 
tree reproduction is present in the under­
storey, it is usually unable to capture the 
small. transient canopy gaps that occur dur­
ing this stage. Little light reaches the forest 
floor and understorey vegetation decreases 
as the herbaceous and low woody vegeta­
tion that flourished during the stand initia­
tion stage die from suppression beneath the 
rising level of the overstorey. 

During the stem exclusion stage, oaks 
can sustain a position of dominance in 
three ways: (i) through inherently faster 
growth than competitors; (ii) through an 
initially superior crown position; or (iii) 
through persistence. Persistence involves 
survival and continued growth of a species 
when the population of competitors fares 
less well under the same conditions. For 
example, proportionately more oaks may 
survive drought than faster-growing and 
potentially long-lived competitors such as 
red maple or yellow-poplar (Hilt. 1985). 
Oaks are relatively persistent following dis­
turbance events such as fire in uplands or 
flood scouring in bottomlands. In some 
ecosystems, persistence also may allow 

oaks to eventually grow taller than sub­
canopy competitors (e.g. flowering dog­
wood) that may initially overtop oaks. 
Persistence thus involves negative impacts 
on two or more populations, but one popu­
lation emerges the 'winner' because it per­
sists and is less negatively affected than the 
other. However, the persistence advantage 
of one species over another often changes 
across environmental gradients such as the 
moisture gradient. 

The diameter distribution of an even­
aged stand changes continually as the 
stand develops. For example, in 10-year­
old upland oak stands of the eastern 
United States, diameter distributions form 
reverse [-shaped curves comprised of thou­
sands of trees per acre (Fig. 5.4). By the 
time stands reach a mean diameter of 8 
inches dbh and in the absence of distur­
bance, a bell-shaped diameter distribution 
comprised of a few hundred trees per 
acre has formed (Schnur, 1937). On sites 
of average quality, this occurs at about 
stand age 85, which is well into the under­
storey reinitiation stage of development. 
In the absence of exogenous disturbance, 

800
 
10*
 

700 

600 
Q.) 

t 
(1j 500 
<v 
o, 

Q.)
 
Q.)
 

oo 
400 

~ 

300 

.-

5 9 13 17 
Dbh (inches) 

200 

-,_._...._.100 
*Stand age 

0 
2 4 6 8 10 12 14 16 

Dbh (inches) 

Fig. 5.4. Diameter distributions of trees for a time-series of even-aged upland oak stands on average 
sites in the eastern United States. Inset: The reverse J-shaped diameter distribution resulting from sum­
ming the number of trees in each dbh class across all even-aged diameter distributions (for 1O-year age 
classes from 10 to 100). (Adapted from Schnur, 1937.) 


