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INTRODUCTION:

METHODS:

Light availability is probably the most limiting factor to growth
and reproductive success of American chestnut (Castanea
dentata (Marshall) Borkhausen) in a forest ecosystem (Paillet
2002). Light gaps or breaks in the forest canopy increase light
availability for seedling establishment and growth and allow
young trees to reach the forest canopy (Ashe 1911). However,
literature is not conclusive on the light requirements of C.
dentata (Ashe 1911, Joesting et al. 2009, Wang et al. 2006). We
study the growth, establishment, and survival of C. dentata
seedlings in different sized canopy gaps at three sites in the
Cumberland Uplands of Tennessee. We hope to characterize the
silvicultural requirements for forest reintroduction plantings in
the in unique bioregion of the Cumberland Uplands.

We studied the survival and growth of over 700 TACF seedlings in 35 various sized light
gaps in the Cumberland Uplands during the 2019 season. We measured pre-season
height and root collar diameter at each site in April/May 2019 and end of season growth
in September/October 2019. In early April 2020, we will record survivorship. Qualities
such as presence of blight and deer browse have been noted (Rhodes et al. 2009).
At Barker Pounds, we planted B3F2 seedlings in May 2019 in 9 light gaps: 3 each of small,
medium, and large (open field) gaps.

ESTABLISHING BARKER POUNDS

A 180 degree hemispherical canopy photo from tree 257 in a deciduous canopy at Eagle Point Railroad is
processed in the Gap Light Analyzer 2.0. Left: The photo is configured with north at the top of the image. Right:
The green color plane is selected and the image is placed at a threshold value of 160 in black and while pixels.
For this image, it calculates percent canopy openness is 18.61%.

SITES:
The Cumberland Highlands in Tennessee are tablelands of
Pennsylvanian sandstone at about 1800 feet elevation and are
one of the historical habitats of C. dentata (Schibig et al. 2006).
Gap studies were begun within the past few years by volunteers
of the Tennessee Chapter of the TACF at two locations: the
private conservation easement at Eagle Point Railroad near
Dunlap (Sequatchie County, Cumberland Plateau); and on the
private property of Rogers Starr near Manchester (Coffee County;
Eastern Highland Rim). We have created a new site for a gap
study near Barker Pounds trailhead at North Chickamauga Creek
Gorge State Natural Area, which is managed by Justin P. Wilson
Cumberland Trail State Park (Sequatchie County; Cumberland
Plateau).

Left: B3F2 TACF chestnut seedlings from three families are randomly organized into 9 plots and labeled with a
numbered metal tag at the UTC Chestnut Research Greenhouse. Right: Ivy Academy students and Cumberland Trail
State Park rangers plant 25 seedlings in a 5 by 5 tree grid spaced 4 feet apart in a small canopy gap.

SEEDLING MEASUREMENTS

Top: The study at Eagle
Point Railroad consists of
18 canopy gap plantings of
hybrids, pure American,
and Chinese chestnut
beginning in 2013. Some
native sprouts have also
been included.

Middle: The study at the
private property of Rogers
Starr consists of 8 canopy
gaps.

Bottom: Barker Pounds is
established through a
partnership with
Cumberland Trail State
Park and will continue as a
seed orchard.

GAP LIGHT ANALYZER AND CANOPY OPENNESS

A 180 degree hemispherical photo from tree 101 at Barker Pounds with a mostly Loblolly pine canopy has
39.46% canopy openness in its position in a medium-sized gap.

Left: In spring at Eagle Point Railroad, the height and diameter of each tree was measured and each tree also
received a metal numbered tag. Middle: 180 degree hemispherical canopy photos are taken at Barker Pounds in a
small canopy gap. The camera is leveled and oriented north. Right: Fall measurements are taken in a large plot at
Eagle Point Railroad. Deer browse and survival are recorded.

Canopy gaps can be difficult to characterize because of the various structure and
composition of the trees surrounding a light gap. In September 2019, we measured
canopy openness at each seedling, which is the measure of diffuse light, with
hemispherical photography. The Gap Light Analyzer 2.0 will gage canopy openness by
converting the photo to black and white pixels to separate foliage from sky.
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We have preliminary results from Barker
Pounds showing higher first-season survival
in small gaps (70.7%) than open field and
medium gaps (57.0%, 46.7%). We hope to
suggest the silvicultural requirements of C.
dentata for reintroduction to canopy gaps
in the Cumberland Uplands.
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