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An understanding of forest soils will help owners manage their woods for improved tree health and
more efficient growth of trees. Forest soils should be thought of as a living layer or mantle that al-
lows for trees to be anchored to the earth and obtain necessary minerals and water. The mantle in-
cludes layers, called horizons, with the upper most being the organic horizon often called the “duff”
Below the organic horizons are the mineral horizons, and usually far below the surface is the parent ma-
terial or bedrock. The science of soils is as complex as the science of forestry or the science of biol-
ogy; this article will only scuff the surface of the influence of soils on trees and woodland management.

The characteristics of soils important for woodlands include their texture, organic matter, and pH. Tex-
ture is the size of the soil particles that might include some combination of fine clay, medium silt, and
coarse sand. Organic matter particles in the mineral horizons help hold or bind the nutrients such as
calcium and magnesium that are necessary for tree growth. Micro-organisms and invertebrates (e.g.,
fungi, bacteria, centipedes) are dispersed throughout the organic layers, and play important roles in
decomposition. Texture and organic matter, plus other factors, influence the moisture holding capaci-
ty of the soil. The soil's pH describes soil acidity and influences the availability of nutrients. These three
characteristics of soils will impact which trees occur in an area, how well they grow, the limitations im-
posed on certain woodland operations, and the opportunities for other types of woodland operations.
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that range between 0% and 50%. They are
well-drained soils with a dense fragipan that
begins 14 to 26 inches below the soil surface.”

This information can easily be found in the
county’s soil survey (paper copy) or the more
widely available Web Soil Survey (WSS, Figure
1) produced by the Natural Resources Conserva-
tion Service, www.websoilsurvey.nrcs.usda.gov.

Specific information is also available in the WSS
that would be more useful to most landowners.
Information is available, for example, to address
how different tree species respond to the soil, if
soil conditions might limit the building of roads
or landings and if the soils are prone to drought
or poor drainage of moisture. If a tree species
is suited to a particular soil it will have better
health, better growth, and recover more quickly
after a stressful event than a species that is grow-
ing “oft-site” One indicator of whether a tree is
suited to a particular soil is the tree’s site index
on that soil. Site index is the expected height of a
tree species at a specific age, usually 50 years old.
As an illustration, if a tree species growing on a
given soil type has a site index of 65, we would
expect an upper canopy tree of that species to
be approximately 65 feet tall when the tree is 50
years old. To further illustrate, if sugar maple has
a site index of 55 on one soil and 70 on another
soil, the latter soil is better matched to the needs
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BgC Bath and Valois soils, 5 to 0.9 4.0%
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the owner to generate a table of soils, and the
characteristics of each soil type. A second re- Figure 2.This figure shows an example of a soil map for a woodlot in
. Tompkins County, NY. The soil map legend references the map codes
source is Google Earth Pro (www.google.com/ .
4 andtheacreageinthemappedarea,knownastheAreaofinterest(AOl).
earth). Google Earth Pro (GEP) provides re-
cent and historic satellite images of the earth. GEP also includes tools that allow a woodland own-
er to draw and save property and stand boundaries, determine the area of mapped units, draw lines,



measure distance, and more. Better still, WSS can be integrated into GEP with a minimal effort.

A blog about using WSS and GEP is available at www.CornellForestConnect.ning.com and includes several
videos on how to use and integrate these resources, and then how to use them. WSS and GEP are powerful
tools, and as with all powerful tools plan to spend some time learning how to use them for optimal success.

A simple example of a woodlot in Tompkins County, NY will illustrate some of the ways to use soil informa-
tion from WSS (Figure 2). This woodlot has four different types of soils, which WSS refers to as soil map units.
The two most abun-
dant units based on the
area of interest (AOI)
are Erie and Langford i
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Tables — Forest Productivity (Tree Site Index): black cherry (Defler 1937 (750)) — Summary By Map Unit

Summary by Map Unit — Tompkins County, New York (NY109)

Map unit symbol Map unit name Rating (feet)

Erie channery silt loam, 3 to 8 percent slopes 65
“Soﬂ Data EXplorer” Era Erie-Chippewa channery silt loams, 0 to 3 percent slopes 65
allows the owner to LaB Langford channery silt loam, 2 to 8 percent slopes 75

Totals for Area of Interest

learn the site index of
specific trees (Figure
3). This example for
black cherry shows that
theBathandLangfordsoilshaveabettersiteindexthantheothersoils,thoughallarefairlygood. Similarly, thesoils
are rated for suitability for aloglanding (Figure 4) based on slope, soil strength, wetness, and potential for dust.

Figure 3. WSS allows the user to select a tree species to generate a table of site in-
dex values for species commonly found on those soils. Site index values are found
in WSS under the tab for Soil Data Explorer, and then within vegetative productivity.

Another example illustrates additional information available to woodland owners. After creating the area of
interest (AOI), select the tab for “Soil Data Explorer” and the “Forestland” option as the manner to view soils
information (Figure 5). Soil Data Explorer includes a tab for “Suitabilities and Limitations” and information
on many subjects such as land classification and vegetative productivity. Information about the potential
for windthrow is based
on an assessment of the
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trees on the more vul- S
nerable Soils (Figure 7) . EbB Erie channery silt loam, 3 to 8 percent slopes  Poorly suited | Erie (75%) Wetness (1.00)
Low strength (0.50)
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that relate to the objec- BNy (0:00)

Figure 4. One example of how management is influenced by soils are the potential for a soil to
serve as a log landing. Log landings need soils that are fairly stable, not overly rocky, and rela-
tively dry. The ratings for log landing suitability take these and other factors into consideration.

tives of the owner.



Examples of soil characteristics that might be of interest to p—
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quire a discussion with your forester or staff at the local Soil
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Figure 5. Within an area of interest, forest-
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Map unit Map unit name Rating Component name (percent) Rating reasons (numeric Acres in  Percent of
your pr operty. For exam- symbol values) AOL AoL
1 1 ] h BgC Bath and Valois scils, 5 to 15 percent slopes Moderate Bath (40%) Depth to dense layer (0.08) 1.0 4.0%
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N ’ Depth to saturated zone (0.20)
bers don t mean much. Lordstown (5%) Depth to bedrock (0.50)
. . . EbB Erie channery silt leam, 3 to 8 percent slopes High Erie (75%) Depth to saturated zone (1.00) 11.0 46.0%
Finally, a soil map unit epth o cense layer (0.98)
. . ErA Erie-Chippewa channery silt loams, 0 to 3 High Erie (60%) Depth to saturated zone (1.00) 8.3 14.0%
mlght haVe a IOW ratll’lg percent slopes Depth to dense layer (0.98)
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X)) Depth to dense layer (1.00)
mlght be the beSt Optlon LaB Langford channery silt loam, 2 to 8 percent Moderate Langford (75%) Depth to dense layer (0.87) 8.6 35.9%

slopes Depth to saturated zone (0.20)

Totals for Area of Interest 23.8 100.0%

available to an owner. For
example an owner may
be confronted with a wet
rating for a potential log
landing; however, there
might be management
strategies to mitigate this limitation such as summer logging on dry ground or winter logging on frozen ground.

Figure 6. The details of the additional information, here windthrow, describes the at-
tributes of the soil that predict a soil to more or less vulnerable. If a soil is vulnera-
ble, the cause of the vulnerability may indicate if and how remediation is possible.
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Figure 7. The soil map units illustrate the areas of high windthrow
risk such as those in the southwest portion of the Area of Interest.

For additional information on woodland management go to:
www.ForestConnect.com

www.CornellForestConnect.ning.com
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