Silviculture Facts

Introduction

Originating, growing, and tending stands of trees is
called silviculture. Silvicultural activities are used to meet
the diverse objectives and values of society. On the
Umatilla National Forest, silviculture helps sustain the
health and productivity of forest ecosystems administered
on behalf of the American people.

During the pioneer era of Euro-American settlement
in the Pacific Northwest, harvesting timber contributed to
economic development. Our forests were considered
limitless, and there was little consideration or knowledge
about forest values other than timber production.

Over time, societal expectations for our forests have
evolved. Non-timber environmental services, such as fish
and wildlife habitat, water quality, recreational settings,
and visual aesthetics, are now appreciated and demanded by society. At the same time,
forest managers are learning more about the complexities of forest ecosystems.

The Forest Service no longer manages national forests to emphasize timber produc-
tion. Our current mission is to sustain the health, diversity, and productivity of the Na-
tion’s forests and grasslands to meet the needs of present and future generations.

In response to changing values and expectations, timber harvest levels have varied
substantially. Figure 1 shows that harvests began increasing after World War 1l to help
satisfy post-war housing demand and the highest levels occurred in the mid 1970s and
the late 1980s. It is also obvious that low timber harvests were associated with the For-
est Service’s custodial era (before World War 1), and in response to today’s emphasis
on wildlife protections and other non-harvest values (from mid 1990s to present).

Surveys

Before silvicultural activities are used, a
planning process occurs first. The first step
in project planning is to assess existing con-
ditions by completing surveys. Plantation
and thinning surveys, and stand examina-
tions, are examples of silvicultural surveys.

About 10,000 acres of the Umatilla Na-
tional Forest receive a silvicultural survey
each year. Survey information is entered into
database systems to make it available for
project planning and monitoring purposes.
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Figure 1 — Timber harvest trend (cut volume, not sold) from 1922 to 2008.

Diagnosis

Once goals and objectives have been
identified (referred to as desired future con-
ditions in the Forest Plan), the second step
in silvicultural planning can occur — diagno-
sis of treatment needs and opportunities. A
diagnosis identifies options for achieving the
desired future conditions of an area.

Each year, about 30,000 acres of the
Umatilla National Forest receive a silvicul-
tural diagnosis to evaluate treatment op-
tions for meeting desired future conditions.

Prescriptions

When a planning process is finished
(resulting in an approved environmental
document), a decision has then been made
about the silvicultural activities to be used in
a planning area. Specifications and opera-
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tional considerations for how an activity will occur are contained in a silvicultural pre-

scription.



About 10,000 acres of the Umatilla National Forest are included in a silvicultural pre-
scription each year.

No management activities that modify forest vegetation, including fuel treatments af-
fecting live trees, can occur without an approved silvicultural prescription. Prescriptions
became mandatory in 1974 in response to public concerns about Forest Service timber
management practices on the Monongahela (West Virginia) and Bitterroot (Montana)
national forests.

Silviculturist Certification

Silvicultural prescriptions are prepared by certified (li- United Biates
censed) silviculturists. Prior to certification, silviculturists Department of Agriculture
complete an intensive program of graduate-level training
consisting of 12 weeks of instruction, including 9 weeks in
a national program involving 4 universities and 3 weeks of

Forest Service

local (regional) training. Pacific Northwest Region
Initial certification is for 4 years. To maintain certifica- TR
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buted among four subject categories.

and is hereby certified for

Currently, the Umatilla National Forest has four certi- s o
fied silviculturists. Two of the Forest’s ranger districts '
(Heppner and Pomeroy) lack a certified silviculturist, al-

Regional Forester

though the Forest is trying to rectify this shortcoming as soon as possible.

The Ecological Basis of Silviculture®

Broadly speaking, nature provides two patterns for silviculturists to follow. The first is
called succession — the normal growth and development of an existing forest. The
second is known as disturbance — the partial or complete destruction of an existing for-
est through natural events. Ecologically, succession and disturbance determine the de-
velopment of a forest stand. Silviculture, however, does not precisely mimic nature be-
cause nature’s ways are far more random and sometimes more disruptive than society
finds acceptable.

Succession and disturbance are opposing yet complementary forces. When under-
going succession, a community progresses from early rapid changes to later stages fea-
turing slow, almost imperceptible changes (figure 2). During disturbance, some or all of
the vegetation is killed, setting succession back to an earlier stage.

! Much of the verbiage in the next two sections was adapted from: Uneven-aged silviculture for
the loblolly and shortleaf pine forest cover types (General Technical Report SO-118; 1996; specif-
ically chapter 1, pages 2-6, authored by James M. Guldin).



Figure 2-Shifting mosaic concept of forest disturbance. This figure shows secondary
succession for a small idealized landscape consisting of four rectangular forest stands.
Start with the top diagram and follow the gray arrows in a clockwise direction — the ma-
ture stand (lower right rectangle in top diagram) is eventually affected by a stand-
replacing disturbance process, which transforms it to the stand initiation structural stage
(these are the small trees in the lower right rectangle of the next diagram). The small
trees grow and eventually reach a “young middle-age” stage called stem exclusion (this is
shown in the diagram at the bottom). As growth continues, they reach a “late middle-
age” stage called understory reinitiation. When the trees develop to the point where they
are once again mature (old-growth), this “circle of forest life” has been completed and we
are back to the top diagram again. The structural stages are illustrated and described in
more detail in table 1.

Succession — more specifically, secondary forest succession — is what we think of as
the normal growth and development of a forest stand. It begins after disturbance when
new trees start to grow, and it continues through four distinct stages that if unaffected
later by another severe disturbance process, extends ultimately to an old-growth forest.

Succession can be explained in terms of an idealized time continuum. Assume that
at a starting point called year zero, fire, windstorm, or another major disturbance event
kills most of the vegetation on a site. Secondary forest succession begins with this defo-
rested condition at year zero, immediately following the disturbance. From this point on,
and assuming no more stand-killing disturbances, the stand will pass through four dis-
tinct stages of development. These four stages of stand development are described in
table 1.



Table 1: Description of forest structural stages.

Stand Initiation (SI). Following a stand-replacing
disturbance such as wildfire, growing space is oc-
cupied rapidly by vegetation that either survives
above ground (the two tall trees) or initiates new
growth from underground organs and seed stored
on site. Colonizers disperse seed into disturbed
areas, and then new seedlings establish and devel-
op. A single canopy stratum of tree seedlings and
saplings is present in this stage.

Stem Exclusion (SE). In this structural stage, trees
initially grow fast and quickly occupy all of their
growing space, competing strongly for sunlight and
moisture. Because trees are tall and reduce light,
understory plants (including smaller trees) are
shaded and grow slowly. Species needing sunlight
usually die; shrubs and herbs may go dormant. In
this stage, establishment of new trees is precluded
by a lack of sunlight or by a lack of moisture.

Understory Reinitiation (UR). As a forest devel-
ops, a new age class eventually gets established as
overstory trees begin to die, or when they no long-
er fully occupy their growing space after swaying in
the wind and abrading each other. Regrowth of
understory seedlings and non-tree vegetation then
occurs, and the trees stratify into vertical layers.
This stage consists of a low to moderate density
overstory with small trees underneath.

Old Forest (OF). Many age classes and vegetation
layers mark this structural stage containing large,
old trees. Snags and decayed fallen trees may also
be present, leaving a discontinuous overstory ca-
nopy. The drawing shows a single-layer stand of
ponderosa pine reflecting the influence of frequent
surface fire on dry-forest sites. Surface fire is not
common on cold or moist sites, so these areas
generally have multi-layer stands with large trees
in the uppermost stratum.

Disturbance is the ecological counterpoint to succession. Plant communities develop
during succession by progressing from immature to mature stages, but disturbance can
interrupt succession at any time. Some disturbances are severe enough to set a plant
community back to the beginning of the stand initiation stage. Others are so minor that
only one or a few trees are affected, and these small changes help advance forest suc-
cession during the stem exclusion, understory reinitiation, and old-growth stages.

When judged using ecological time scales, the proportion of time that disturbances
affect a stand is infinitesimal. But these changes are extremely important ecologically



because they allow new generations of vegetation to get established and develop. Dis-
turbances are of keen interest to ecologists and foresters because they establish the
ecological conditions under which new plant communities are created.

Disturbances vary in at least three dimensions. Frequency is the rate at which dis-
turbances recur over time. Frequent disturbances occur every few years, whereas infre-
guent disturbances occur once every few centuries. Predictability describes the regulari-
ty of a disturbance, such as timing of flood events on a river or stream (cottonwood and
willow regeneration is tightly synchronized with flood timing, not with flood frequency).
Magnitude is the duration of a disturbance event and it varies from a few seconds or mi-
nutes (such as a wildfire) to several years (such as a drought). Magnitude is often ex-
pressed using two related concepts called intensity and severity.

In the inland Northwest, a severe disturbance that sets succession back to the stand
initiation stage is hot uncommon. These large events, such as the volcanic eruption of
Mt. St. Helens in 1980 or the Tower wildfire in 1996, are spectacular but only tend to oc-
cur every century or so. Partial disturbance in which some of a stand is killed but much
of the overstory and mid-story survives is also common. Stands resulting from partial
disturbance are more variable in structure and species composition than stands created
by a complete disturbance.

Applying Ecological Principles to Silviculture

Foresters use silviculture to impose disturbance and modify successional develop-
ment in a stand. Silvicultural treatments are used to remove some of the trees so those
remaining can develop better. The degree to which these prescribed actions imitate na-
ture depends on how they are implemented. Reproduction cutting imitates disturbance;
thinnings and other intermediate treatments imitate successional processes.

A forester’s first alternative is that of no treatment. But other alternatives involve
removing increasing proportions of the vegetation. The choice of alternatives must be
consistent with the ecology of species comprising a stand, existing stand conditions, and
future conditions desired by the Forest Plan. Even-aged reproduction cutting imitates
disturbance affecting an entire stand; uneven-aged cutting mimics disturbance affecting
portions of a stand. Figure 3 shows four silvicultural cutting methods and how they re-
tain varying numbers of trees.

The stages of stand development, along with gradients of disturbance magnitude,
provide an ecological basis for silviculture. The early stages of stand development set
the stage for even-aged silviculture. By imposing disturbances severe enough to pro-
mote regeneration, the forester can encourage the development of intolerant and mid-
tolerant species distributed uniformly across a stand. In figure 3, these treatments are
called “stand initiating,” as compared to stand-maintaining treatments designed to mimic
the late stages of stand development.



