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Figure 1. Stand Development Theory: the traditional approach (above) and influence of natural and 
man-made disturbances (below).

Traditional Stand Development Theory:
Forests grow into stable “old-growth” over time.
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Modern Stand Development Theory:
Forests are dynamic and change by growth and disturbance, resulting in many structures.
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A key factor in succession is tolerance, the degree 
to which a species can successfully compete for 
site resources (light, moisture and nutrients). 
Tolerance is most often used with respect to light, 
and so, is often referred to as shade tolerance. 
Pioneer or early-successional species such as red 
alder, western larch, and ponderosa pine are often 
extremely intolerant of shade. They  are not able 
to grow or reproduce in shaded conditions. 
Mid-tolerant or intermediate species can grow in 
partial shade, and late-successional species are           
able to grow and reproduce in heavy shade. As a 
result, unless interrupted by disturbances that 
remove all or part of the canopy, forest succession 
usually precedes toward more shade-tolerant 
species.

For example, Douglas-fir, western hemlock, and 
western redcedar occur together in many forest 
stands in west side forests. Of the three, Douglas-
fir is the least tolerant of shade and will usually be 
found only in the overstory. Western hemlock and 
western redcedar are both very tolerant of shade 
and can exist in either the overstory or in the 
understory. As overstory trees die, cedars and 
hemlocks in the understory will grow into the 
overstory. If many years pass without fires  or 
logging, the stand will increasingly be composed 
of western redcedar and western hemlock. In 
eastern Washington, western larch is a very 
shade-intolerant species that grows  rapidly and 
may quickly dominate some forest stands follow-
ing fires. More shade-tolerant species such as 
grand fir and subalpine fir are able to grow beneath 
the larch; however, larch will not grow in shade.

Two additional concepts provide a framework for 
understanding vegetation development patterns. 
These concepts are growing space and disturbance. 
Growing space refers to the availability of all the 
requirements that a plant needs to grow. The most 
important requirements—or growth factors—are 
light (for photosynthesis), water, and nutrients. 
Each tree in a forest uses these growth factors until 
one or more becomes unavailable. When that 
occurs, the growing space is essentially filled. New 
plants can’t become established, and the plants 
already there must compete with each other to 
gain more growing space. Plants that out-compete 
their   associates get more growing space and 
continue to grow. The losers often die. This 
competition  is what ultimately drives forest 
succession.

The amount of growing space varies in time and 
in space. Light is most generally abundant for 
trees in the upper canopy, but may be extremely 
limited at the forest floor. Sometimes light at the 
forest floor is only 3% of that reaching the top of 
the canopy. Some species are able to tolerate 
growing conditions that are not adequate for 
other species, such as low light levels. Differences 
among species are not great, but can be enough to 
give some species a competitive advantage on a 
particular site. For instance, ponderosa pine needs 
more light to grow than does Douglas-fir. In the 
understory, then, Douglas-fir seedlings have a 
competitive advantage over ponderosa pine.

On very dry sites, forest succession results in 
stands of a single species, commonly ponderosa 
pine. In effect, forest succession ceases to occur. 
These forest types in eastern Washington are 
found primarily on poor soils, and on slopes that 
generally face south and southwest at lower 
elevations. Silvicultural manipulations on these 
extremely dry sites may require additional precau-
tions and the advice of a professional resource 
manager.

Planning is Important
Silviculture is used to manage change in forest 
stands to achieve desired results—overall for-
est health improvement, faster timber yields,       
high-quality timber, acceptable regeneration, 
improved wildlife habitat, and other goals. The 
basis for silviculture is our ability to predict the 
probable outcome of a silvicultural treatment. 
However, without clear objectives, silviculture 
may not help you achieve your goals.

Forest management and silviculture are not the 
same thing. Management objectives are guiding 
principles—statements about what is important  
to the landowner. Silvicultural prescriptions are 
specific to each stand, and recognize and support 
the management objectives by specifying treat-
ments for desired outcomes. When management 
objectives are defined in very general terms, the 
choice of silvicultural prescriptions will be greater 
than if the objectives are more narrowly defined. 
For example, a forest owner may express a man-
agement objective to protect habitat for bird species 
that use older forests. The silvicultural strategy for 
this owner might  be to retain selected large trees 
and snags past      


