
Edge Effects on Vegetation Communities
in Old-Growth and Managed Forest Landscapes

Background

The effects of land uses adjacent to natural vegetation communities impacts conservation
efforts. This study seeks to quantify aspects of how proximity to managed forests affects the
vegetation communities in old-growth forests from data collected along transects that cross
the boundary between the Sylvania Wilderness (Sylvania) in Gogebic County, Michigan, and
privately held managed forest land in Vilas County, Wisconsin. The forest in Sylvania has
never been logged. The land in the privately managed forest in Wisconsin has been logged,
perhaps more than once, and is can be referred to as a regenerating second- or third-growth
stand.

Landscape fragmentation has resulted in vegetation communities with different adjacent
land uses and various dynamics at forest borders. Research centering on contrasting vege-
tation communities with various management regimes can aid conservation efforts by high-
lighting beneficial characteristics for ecosystem functionality. Comparing the impacts of land
use changes in the recent past in relatively unmanaged forest systems, such as old-growth
stands, to managed forests would further support conservation decisions by determining ap-
propriate regions for mitigation banks as well as management regimes to maximize long-term
preservation of these natural resources.

The most critical issues facing current land use managers of natural systems include
site selection and buffer zone delineation for conservation, mitigation for land use change,
biological invasions and species extinctions, and appropriate management regimes in light of
climate change. Additionally, the arrival of entirely new assemblages of species in so-called
“novel ecosystems” and the rapid rate of land use changes coupled with uncertain future
climates challenge traditional conservation strategies. An understanding of how proximity
to managed forests affects the vegetation communities within natural systems in the buffer
zones near the boundaries may be helpful to informing modern conservation practices.

Hypotheses

1. H0: There will be no edge effect on wilderness land from adjacent land use.
HA: The depth of influence on wilderness land from adjacent non-wilderness areas

will be observed in percent cover, density, diversity, frequency, and
importance of species.

2. H0: Dominant canopy vegetation, canopy species diversity, and canopy species
importance within an old-growth stand will exhibit no difference when
compared to a regenerating stand.

HA: Dominant canopy vegetation canopy species diversity, and canopy species
importance will exhibit more structural heterogeneity than a regenerating
second- or third-growth stand.

3. H0: Canopy and stand heterogeneity within an old-growth stand will exhibit no
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difference when compared to a regenerating stand.
HA: Canopy and stand heterogeneity within an old-growth stand will exhibit more

structural heterogeneity than a regenerating second- or third-growth stand.

4. H0: Understory species rarity, diversity, evenness, and importance within an
old-growth stand will exhibit no difference when compared to a regenerating stand.

HA: Understory species rarity, diversity, evenness, and importance within an
old-growth stand will exhibit more structural heterogeneity than a regenerating
second- or third- growth stand.

Study Design

Data was collected in an intensive forest inventory of tree and understory taxa to species-
level identification in eight equal length transects that bifurcate the Sylvania Wilderness
boundary from June, 2013 to August, 2013. Each transect is 1000 m long with 500 m in
the old-growth forest of the Sylvania Wilderness and 500 m on privately-owned managed
forest land in Wisconsin. On each of the transects, data was collected from plots located
every 50 m, a total of 20 plots per transect (ten on each side of the boundary). Each plot
is a 10 m by 10 m square. Associated with each plot are the following variables: Latitude,
longitude, distance from boundary (meters), slope (degrees), aspect (degrees), canopy cover
(percentage), canopy height (meters), percentages of the ground covered by grass, bare soil,
course woody debris, and nonvegetative matter, windfalls (count) trees with basal sprouts
(count), snags (count), trees with reiterated trunks (count), and distances from the center
point of the plot to the nearest large tree in each of four quadrants. Within each plot,
every individual tree of sapling size or greater is counted and identified by species. Larger
trees are measured to determine trunk size (diameter at breast height in inches, DBH) and
categorized by canopy structure into four categories: overstory dominant (1), overstory co-
dominant (2), secondary overstory (3), and secondary sub-overstory (4). In addition, within
each plot the total percentage of the area covered by any of multiple species of shrubs is
measured. Within each plots, three 1 m by 1 m subplots are sampled, one in the center, one
close to the boundary, and one far from the boundary. Within these meter square subplots,
counts of the number of seedlings of each tree species and percent coverage of each of a large
number of herbaceous species is found.

Data

The data is contained in an Excel spreadsheet with multiple tabs.

Tab Contents
Master Plot level variables
Tree Measurements on individual trees
Saplings Sapling counts by species for each plot
Seedlings Seedling counts by species for each subplot
Shrubs Percentage cover by species for each plot
Herbs Percentage cover by species for each subplot
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