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Abstract
The Pisgah and Nantahala National Forests (PNNF) are located in the Southern
Appalachian Mountains. A center of biological diversity, they are also within a few
hours’ drive of much of the population of the United States. Therefore, there are many
desires and objectives the public has for how these national forests be managed.
Currently, the Management Plan for these national forests is under revision.
Understanding the natural history and environmental conditions along with the desires of
the stakeholders involved in the PNNF Management Plan revision is important in order to
prepare a successful management plan. Given their diverse needs, an assessment of the
various uses influencing the multiple management objectives is likely to help prepare a
management plan that not only satisfies as many user groups as possible, but also avoids
litigation in the courts. This case study examines the user preferences among the
stakeholders along with the current ecological conditions of the PNNF and recommends
some actions that can meet a multitude of objectives. This case study also explored how
the PNNF revision plan addressed the management of the non-timber forest product
American ginseng. American ginseng is an herbaceous understory plant that is harvested
on the PNNF for commercial and medicinal uses and was chosen because of its economic
and cultural significance. Prior to the Management Plan revision, there was disagreement
over how the US Forest Service was allowing American ginseng harvest on the PNNF.
Some conservationists believed that they were allowing too much to be harvested, while
many harvesters believed the regulations were too restrictive. This case study examines
the ecological conditions in which American ginseng grows on the PNNF, the current
status and condition of the species on the Forests, the various preferences among the user
groups about how the species should be managed, and provides some recommendations
for harvest in order to determine possible scenarios wherein conservation of the species is
compatible with harvest of American ginseng.
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Part One: Multiple Stakeholders and the PNNF Plan Revision
Introduction
The Pisgah and Nantahala National Forests (PNNF) lie in the western 18 counties
of North Carolina, near the city of Asheville (Appendix 1). They are a little over one
million acres in size (1,024,902) (Snedeker and Harmon 2008).
The PNNF are within the Blue Ridge Ecoregion as defined by the Level III
Ecoregions of the Continental United States (Appendix 2). Ecoregions are defined by
identifying similar patterns of biotic and abiotic phenomena that affect or result in
differences in ecosystem integrity and quality (EPA 2018). Some of the characteristics
used to identify an ecoregion include soils, vegetation, climate, land use, geology,
landforms, wildlife, and hydrology. The Blue Ridge Ecoregion reaches from northern
Georgia to southern Pennsylvania. The PNNF ranges in elevation from less than 1,050
feet to over 6,600 feet. The area varies between narrow ridges, massive mountainous
areas, and hilly plateaus (EPA 2013). The region is composed mostly of metamorphic
rock, with some areas of sedimentary and igneous geology. Annual rainfall ranges from
40-100 inches of rain per year.
The Blue Ridge Ecoregion is an incredibly biodiverse region, especially
floristically (EPA 2013). Significant ecological communities include Appalachian oak
forests, Northern hardwoods, Southeastern spruce-fir forests, shrub, grass, heath balds,
hemlock, cove hardwoods, and oak-pine (EPA 2013). The Ecozones of the PNNF
include spruce-fir forest, northern hardwood, oak, acidic cove and rich cove, pineoak/heath, shortleaf pine, and flood plain (USDA 2014a).
In the PNNF Revision Management Plan, the US Forest Service has divided the
forests into geographic planning units. They have been defined as distinct landscapes in
order to create opportunities for restoration, provide sustainable recreation, develop
connections to nearby communities, and create partnerships with the public, local
governments, and other organizations (USDA 2017). The twelve geographic units are
Eastern Escarpment, Brown Mountains, Black Mountains, Pisgah Ledge, North Slope,
Highland Domes, Great Balsam, Nantahala Mountains, Nantahala Gorge, Hiwassee,
Fontana Lake, and Unicoi Mountains (Appendix 3). These areas were determined from
landscape characteristics and public use. The landscape characteristics included
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hydrology, water features, forest types, vegetation composition, geologic features, and
topography. The public-use aspect included cultural and historical elements, recreational
opportunities, and the presence of local communities, including areas that were once
ancestral lands of federally recognized Native American tribes (USDA 2017). As such,
these areas extend beyond the boundaries of the National Forests.
The Southern Appalachian Assessment Area has identified 53 rivers (and their
basins) that could potentially qualify as wild and scenic rivers (Appendix 4). This
designation would protect the free-flowing nature of the river, its water quality, and its
outstanding or remarkable values (USDA 2017). Each river was examined for its
suitability, eligibility, and classification.

Study Objectives
The purpose of this paper is to accomplish two objectives. The first is to report on
the revision-planning process for the Pisgah and Nantahala National Forests. This
capstone will examine the history, current conditions, desired objectives, and possible
future conditions for the Pisgah and Nantahala National Forests, along with a report on
the planning process itself. The current results of the PNNF revision-planning process is
critiqued, and suggestions are given for how the PNNF management plan could better
meet the objectives of the full range of stakeholders.
There are large numbers of stakeholders involved in this process, with a
significant amount of conflict of interest over how the Pisgah and Nantahala should be
managed (Asheville Citizen Times 2017 and Asheville Citizen Times 2018). This case
study will examine the unique demands placed on the PNNF to be managed for a wide
range of multiple objectives, and how these conflicts can be resolved to meet as many of
these desires as possible in a sustainable manner.
The second objective will specifically address the management of American
ginseng on the PNNF. The case study will examine the history, current conditions,
desired objectives, and possible future conditions for management of American ginseng
on the national forests, along with suggestions for how the species could be potentially
best managed.
There are concerns about possible overharvesting of American ginseng and
whether the species could become threatened or endangered. There are conflicting
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opinions about how it should be harvested, or even whether it should be harvested at all.
Given the long cultural history of harvesting and using American ginseng and the high
prices it received on the market, it is likely to continue to be harvested. Therefore, it is
important that managers understand how it can be managed and harvested in a manner
that does not threaten the conservation of the species.
This case study first discusses the historical and current uses for American
ginseng on the PNNF, along with the geological, environmental, and biological
characteristics of the how the species grows. Next, the social, cultural, and economic
objectives as defined by the various user groups are analyzed. The ways in which these
objectives are fulfilled by meeting the needs for conservation of the species was
examined. From this a number of management recommendations were proposed that
reach desired conditions that satisfy as many of these multiple objectives as possible.
This case study has the ability to inform the revision process in a manner that aids in the
completion of a coherent and comprehensive plan for the PNNF.

Monitoring and Evaluation
Once the revision of the Pisgah and Nantahala Management Plan is released in
late summer 2020, monitoring will begin and will continue during the implementation
phase of the plan. This will ensure that all goals as specified in the plan are achieved. As
a result of this process of monitoring and evaluation, adaptive management will be
possible until the next management plan is written (USFS 2019).
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Part One: The PNNF Plan Revision
Land Use History
Centuries of Native American use have been documented in the region that now
makes up the PNNF (Carolina Public Press 2017). There are eleven federally recognized
tribes participating in the Pisgah and Nantahala Revision Plan Process. These include
Coushatta, Quassarte, Catawba, Cherokee, Kialegee, Muscogee, Poarch, and
Thlopthlocco (Carolina Public Press 2017). The Pisgah and Nantahala Management Plan
Revision Process intends to protect both sacred sites and places with historical or
archeological value. However, the process also aims to draw from Traditional Ecological
Knowledge (TEK) (Carolina Public Press 2017). When European settlers first arrived,
land in western North Carolina was part of the Cherokee nation. When the Cherokee
were forcibly removed on the Trail of Tears, some remained hidden in the mountains,
later to be given the lands that comprise the Qualla Boundary, a 56,000-acre Cherokee
Indian Reservation in western North Carolina. How the Cherokee interacted with
American ginseng in particular will be discussed in the second part of this capstone.
In the early 1500s, Spaniards entered the lands later to become the PNNF seeking
gold. While there are documented Spanish settlements from this period near the
Appalachians, they only visited Western North Carolina, establishing no permanent
settlements (Beck et al. 2006). By the 1650s European traders and explorers established a
presence in the area, and settlers arrived in the late 1700s. Early settlers were farmers
clearing the forest to graze livestock. Logging occurred along streams and rivers where
logs could be floated downstream. As technology improved through the use of oxen,
flumes, cable yarding, and logging railroads, access to products such as timber, lumber,
tanbark, and firewood increased (Snedeker and Harmon 2008). After the Civil War,
improved roads and the railroad linked the region to the East and increasing demand for
lumber and wood resulted in industrial logging of the area as the forest was clearcut and
depleted (Hayler 2007).
George Vanderbilt, heir to a vast fortune, settled near Asheville and began buying
up land in order to establish his estate. Frederick Law Olmstead convinced him to attempt
forestry on the estate to not only derive an income from the harvested and denuded
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landscape, but also to provide for a demonstration of the possibilities of scientifically
based forestry (National Forest Foundation 2019). At that time forestry as a profession
had never been practiced in the United States. Vanderbilt hired German-trained forester
Gifford Pinchot, who wrote America’s first forest management plan for the estate. Under
this plan, erosion fences were installed, substantial replanting occurred, and selective
cutting established. Pinchot was tapped to become the head of the newly formed US
Forest Service and was replaced by Carl Schenk who formed the Biltmore School in 1897
on the estate, the first school of forestry in the United States (Biltmore 2019). After
Vanderbilt died, his widow, Edith, sold 86,700 acres of the estate to the US Forest
Service in order to form what is now the Pisgah Ranger District of the US Forest Service
(Snedeker and Harmon 2008). The Grandfather and Appalachian Ranger District of the
Pisgah National Forest followed, along with the creation of the first wilderness
designation in the Eastern United States within the Pisgah National Forest (Spencer
2014).
In 1985, the first management plan was written for the forests, the Land and
Resource Management Plan for the Pisgah and Nantahala National Forests (USDA 1985).
Between 1987 and 1990, the first four amendments were written for the plan, addressing
issues such as southern pine beetle and vegetation management, scenic byways, and a
reduced emphasis on clearcutting. In 1994, a significant amendment was written, which
in many respects served as a second management plan for the national forests and also as
a major revision to the 1985 plan. Between 1992 and 2011, 21 additional amendments
were written addressing issues as varied as boundary definitions, management area
designations, visual quality objectives, trail management standards, endangered species
issues, vegetation management, wild and scenic river designations, and the use of
prescribed fire (USDA 2011).

Current Land Use
Management of the Pisgah and Nantahala Forests is desired to meet the multiple
objectives of timber harvest, recreation, wildlife, water, and wilderness. There is a need
to address forest health and restoration issues such as invasive species and increasing the
diversity of age classes and structure. Diversity of wildlife habitat needs to be increased,
especially those habitats required of endangered and threatened species (USDA 2017). It
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is essential that current and future practices protect surface and groundwater flow.
Erosion control is required to protect water quality through restoration of streams and
streamside management for fish and wildlife habitat and as a source for drinking water
for local communities. The Pisgah and Nantahala are currently excellent recreation
destinations for both dispersed and developed activities on land and water. In particular,
there is a vast multiple-use trail system that is well utilized. Federally recognized tribes
along with others use the forests for hunting, fishing, and the gathering of non-timber
forest products. Lastly, the PNNF serve as a place of spiritual renewal, aesthetic
appreciation, and a connection to cultural history (USDA 2017).
In order to ensure that all of these various objectives and interests are met
indefinitely into the future, a number of stakeholders are involved in the forest
management plan revision process. These include other government and non-government
agencies, volunteers, visitors, and federally recognized tribes. The Stakeholders Forum
for the Nantahala and Pisgah Plan Revision is a group formed specifically for this
purpose and includes representatives from a large and diverse group of interests including
government agencies such as North Carolina Wildlife Resource Commission, North
Carolina Department of Agriculture, North Carolina Forest Service. Non-governmental
agencies include Defenders of Wildlife, Southern Appalachian Wilderness Stewards,
North Carolina Wildlife Federation, National Audubon of North Carolina, North Carolina
Horse Council, National Wild Turkey Foundation, Quality Deer Management
Association, Wilderness Society, Sierra Club, Ruffed Grouse Society, Mountain True,
International Mountain-Biking Association, American Whitewater, Root Cause, The
Nature Conservancy, Appalachian Trail Conservancy, Carolina Mountain Club, Southern
Environmental Law Center, Access Fund. Lastly, business interests such as Headwaters
Outfitters, Columbia Forest Products, Evergreen Paper, and Pisgah Hardwoods (National
Forest Foundation 2018).

Climate
Annual precipitation in the Pisgah National Forest is 62 inches of rain a year, with
an additional seven inches of snow. The annual average high temperature is 68 degrees
while the annual average low temperature is 42 degrees F, resulting in an annual average
temperature of 55 degrees F (US Climate Data 2019).
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Climate change has the potential to cause a number of effects in the Nantahala
and Pisgah National Forests. These include changes to biological diversity as plant and
animal species adapt, decline, or move. Those most affected by climate change or those
that lack genetic diversity, are highly specialized, or specialized in habitat. Invasive and
aggressive non-native species may outcompete native species as winter temperatures
climb higher and drought stress increases (USDA 2018). Certain plant communities are at
risk as temperatures warm, especially high-elevation communities. Amphibians could be
at risk as warmer temperatures and drought reduce moisture. Larger mammals may have
a higher winter success rate while migratory species could find it harder to migrate.
Drought and floods are expected to increase as rainfall becomes less frequent and
occurring in increased amounts during rainfall events. The former can increase erosion
and sedimentation in rivers and streams, while the latter can increase dissolved oxygen
and overall declining water quality. High-elevation bogs are particularly susceptible to
increasing drought (USDA 2018). Fish species compositions could shift as higherelevation streams warm. Native brook trout are particular susceptible to warm water and
subsequent lowered dissolved oxygen levels. Higher temperatures and increased drought
increase fire risk and increasing storms may result in a higher frequency of lightning
strikes that result in forest fires. Climate change has the potential to change recreation as
haze reduces visibility, heat stress during summer days increases, and colors of leaf-fall
are reduced (USDA 2018).

Topography
Elevation ranges from 1,200 to over 6,000 feet in the PNNF. The lowest elevation
is found in the Nantahala at 1,200 feet along the Hiwasee River. The highest peak is
Black Balsam Knob in the Pisgah National Forest at 6,214 feet (USDA 2019).

Geology/Soils
The rocks at the core of the PNNF are over a billion years old and are remnants of
the ancient supercontinent that once covered the Earth. An example of these rocks can be
found on the surface of some places including Blowing Rock in the Pisgah National
Forest on the Grandfather District (USGS 2018). As the supercontinent pulled apart,
ocean basins were formed in which sediments accumulated. The Ocoee basin was one
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such basin that occurred on the margin of the supercontinent in what is now western
North Carolina. The clay, silt, sand, and gravel that accumulated over millions of years
now form the bedrock of the mountains in the Smoky, Unicoi, and Plott Balsam
Mountains, which are found in the PNNF (USGS 2018). Volcanoes were present in the
region millions of years ago and their lava flows added to the geology of the area. Once
the continents separated, ancestral North America and ancestral Africa collided, pushing
the rocks and islands that were at the margin of ancestral North America together to form
the Appalachian Mountains. Some of the rocks heated during the collision by the friction
of the colliding landmasses became molten, and volcanoes added both overland flows of
lava and pockets of underground molten rock that cooled to form plutons. As the
overlying rock of some of these plutons weathered away, they became visible, such as
Looking Glass Rock in the Pisgah National Forest. Some of the slower-cooling molten
granitic rocks formed pegmatites, which are the source of feldspar, mica, quartz, emerald,
and beryl. As the Appalachian Mountains were being formed by the collision of the two
continental masses, intense pressure and heat caused rocks to deform and crystallize into
metamorphic rock, forming bands such as the gneiss found in the Pisgah National Forest.
Faults occur when older rockslides under or over younger rocks. An example of this is
seen at Linville Falls in the Pisgah National Forest. When faults slip, they cause
earthquakes. Earthquakes are rare at this time in the Appalachians, but they do still occur
(USGS 2018).

Hydrology/Water Resources
The watersheds of the PNNF provide drinking water to seven cities and towns by
means of reservoirs or water diversions, four towns and eight homeowners associations
are served by a well, and sixty-seven springs and small reservoirs supply small farms,
churches, and camps. Since the last plan was written, thousands of watershed restoration
projects have been implemented that have kept tons of soil from eroding into the streams
through stream bank restoration, and repairs to roads and trails (USDA 2014d).

Water Quality
The Watershed Condition Framework (WCF) developed by the USFS identified
watersheds on the order of approximately 10,000 to 40,000 acres on the PNNF, and
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analyzed their condition based on existing data, knowledge of the areas, and the
professional judgment of those doing the analysis. The analysis examined physical and
biological characteristics such as soil and hydrologic functions that support aquatic
ecosystems in terms of geomorphic, hydrologic, and biotic integrity and functionality
(USDA 2014d). Using three condition classes of Functioning Properly, Functioning at
Risk, and Impaired Function, only a few watersheds in the Pisgah and Nantahala were
ranked as Functioning Properly while the majority were Functioning at Risk, with one
having Impaired Function (Appendix 8). Attributes having the greatest impact on water
quality include water quality issues such as acidification, fish consumption advisories,
and mines, lack of woody debris and presence of native species, soil deposition from
roads and trails, and fire risk. Identified threats to the future functionality of the
watersheds include the loss of the eastern hemlock (due to infestation of hemlock wooly
adelgid), climate change, flooding, and slope instability.

Disturbances
The PNNF have 11 terrestrial Ecozones or ecosystems as defined by factors such
as landform, geology, and elevation.
Terrestrial Ecozone

Acres

Spruce-fir

16,604

Northern hardwood

53,924

High elevation red oak

38,637

Acidic cove

240,938

Rich cove

189,143

Mesic oak

186,131

Dry-mesic oak

105,991

Dry oak

59,677

Pine-oak heath

101,275

Shortleaf pine-oak heath

44,451

Floodplain forest

2,640
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Of these, the plant species richness of spruce-fir and pine-oak-heath are relatively less
rich, while rich coves and mesic-oak typically contain the greatest plant species richness
of the ecosystems (USFS 2014). Over the last fifteen years, the number of acres in early
successional habitat (younger than 10 years old) has decreased from 31,026 acres to
6,244 acres or 3.0% of the total acres to 0.6% acres of the PNNF. The number of acres
older than 100 years is 166,000 acres, or 16% of the Pisgah and Nantahala forestland.
There are a number of rare habitats to be found on the PNNF, including grassy bald,
heath bald, beech gap/boulderfield forest, high elevation rock outcrop, montane cliff, low
elevation rock outcrop, Carolina hemlock forest, white pine forest, calcareous oak/walnut
forest, serpentine barrens, low elevation glade, red cedar-hardwood woodland, shale
slope woodland, upland/vernal pool, southern Appalachian bog, seep, spray cliff,
floodplain pool, rocky bar and shore, and cave/mine (USFS 2014).
There are a number of threats to the ecosystems of the PNNF, both native and
nonnative. Insects and disease have the ability to affect forests on an individual tree or
small-group scale, such as with oak decline, or larger scales, such as with balsam and
hemlock wooly adelgid, chestnut blight, and southern pine beetle. Some can create stand
replacement disturbances, such as balsam wooly adelgid, while others create mixed
disturbances, such as hemlock wooly adelgid, chestnut blight, and gypsy moth. Southern
pine beetle works specifically in shortleaf pine oak and pine oak heath ecozones, while
hemlock wooly adelgid affects acidic coves and riparian forests (USDA 2014f). Twentythree nonnative invasive plant species have been identified on the PNNF, seventeen of
which have been identified as high priority for treatment and control.
Natural disturbances to the PNNF take on five different forms. Wind disturbances
include hurricane, tornadoes, and microbursts. These vary in scale and intensity, with all
three forms capable of producing light, moderate, or severe levels of disturbance.
Fourteen hurricanes have affected the southern Appalachians since the 1870s (USDA
2014f). Ice and snow damage are regular occurrences, with ice building up to cause
varying intensities and scales of impacts. Changes to the light regime occur over large
expanses of the landscape due to broken limbs and crowns, while snapped tops and
uprooted trees can occur in patches. Ice storms are the least likely to create standreplacing disturbances, but they can initiate advance regeneration (USDA 2014f).
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Landslides can accompany fire or rain and can create early seral conditions. Flooding
affects the midstory of flood zones and introduces nutrients, sediment, and seed
propagules into the system, and if accompanied by high winds can result in the creation
of early seral conditions through toppling of trees. Pollution, especially in the forms of
nitrogen and sulfur, can change soil chemistry by reducing the availability of soil
nutrients and releasing toxic chemicals into the soil such as aluminum (USDA 2014f).
Fire suppression from the early 1900s onward has shifted the composition of the forest in
all structural layers from the understory through the overstory. Gap phase is the most
common disturbance, resulting from any of the previously mentioned disturbances along
with senescence, on a singletree or small group scale. They are more often occurring in
the sheltered coves and old-growth forests. Lastly, drought creates both seasonal and
periodic disturbances to forests as lack of precipitation results in both mortality and
declines in health, the latter often leading to issues with other disturbance agents such as
insects, disease, and fire.
Once the 2005 Phase III North Carolina LiDAR data was overlain on the
boundaries of the PNNF and analyzed with ecological zone maps, LANDFIRE
Biophysical Settings, and LiDAR vegetation models, it was shown that of 11 forest
ecosystems evaluated, five were shown to be highly departed from their reference
conditions. In general, ecosystems with a more frequent fire return interval were more
highly departed from historical conditions than mesic ecosystems, and those with more
highly desirable timber species were more disturbed than those dominated by less
valuable species. Ecosystems such as oak, cove, and spruce have fewer old forests, while
shortleaf pine and pine-oak/heath ecosystems have more old forests than would be
indicated by the Natural Range of Variation. Canopies of cove systems were more open
and those of oak and pine were more closed than reference conditions would indicate. A
conclusion of this study could indicate that managing for more old-growth conditions and
the use of prescribed fire could bring the PNNF more into alignment with the reference
conditions for the Natural Range of Variation, and therefore contribute to the ecological
restoration (Kelly 2013).
Fire has altered the composition, function, and structure of southern Appalachian
forests through natural ignitions by lightning, and Native American and European fires
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ignited for utilitarian purposes for the last 10,000 years (USDA 2014f). The fire regime
has drastically changed the last several hundred years due to agriculture, urbanization,
and fire suppression. While cove and riparian areas comprised of poplar and hemlock had
infrequent low-intensity fires, oak forests had more frequent and severe fires. The fire
regime for Southern Appalachian cove forests consists of surface fires with return
intervals of 30 to 100 years or more, with mixed severity fires capable of opening the
canopy occurring every 500 years (NatureServe 2020). Fire return intervals for Southern
Appalachian oak/chestnut and montane oak forests had more frequent return intervals at
40-60 years and the fire-tolerance of the species in these forests combined to result in
their composition (NatureServe 2020). Lack of fire has increased the density of firesensitive tree species and shrubs, which have in turn suppressed the regeneration of pine
and oak, shaded out grasses and forbs, and reduced the diversity of vegetation and
wildlife in the southern Appalachians (USDA 2014f). Large-scale accumulations of fuel
have resulted in larger and more drastic fires. In October and November of 2016, more
than 30 fires burned 70,000 acres of the PNNF, with the majority occurring in the
Nantahala (Appendix 9). Only one home burned, and little tree mortality occurred
(Romantic Asheville 2016). These fires created massive public interest in wildfires, fire
suppression, fire policy, the use of prescribed fire, and the role of fire in healthy forest
ecosystems. The USFS resumed conducting prescribed burns on the Pisgah National
Forest the following February. Prescribed fires have occurred on the Pisgah and
Nantahala for 10 years prior to the burns of 2006, and two of the wildfires occurred in
areas that had previously been burned by prescribed fire. Besides the positive ecological
benefits resulting from the prescribed fires, the fuels reduction allowed the wildfires to be
put out more easily (Asheville Citizen Times 2017).

Fish/Wildlife
The unique combination of climate, elevation, hydrology, and geography created
one of the most biologically diverse places on the planet in the southern Appalachians.
There are ten federally listed endangered or threatened wildlife species on the PNNF.
Four of these are small mammals, two terrestrial invertebrates, three freshwater mussels,
and one fish. Six additional species could become listed soon. One of these is a
salamander, another is a fish, and the other four are small mammals. There are also eight
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known populations of threatened or endangered plant species known to occur on the
Pisgah and Nantahala, and another three species that could occur due to the presence of
appropriate habitat (USDA 2014e).
One of the most difficult management questions facing planners involved in the
Pisgah and Nantahala Forest Plan Revision is how to increase logging to benefit
disturbance-dependent species while protecting one of the world’s most disturbancesensitive endemic species (Mountain True 2018). There are over 258 taxa endemic to the
Southern Blue Ridge, many of which are salamanders, land snails, crayfish, fish, and
mussels. These fauna are typically associated with mesic environments that are not
disturbance dependent. In fact, it is the refuge that the Southern Blue Ridge has provided
from the large-scale disturbances through time that have allowed these species to persist
here after being eliminated from other locations. The North Carolina Heritage Program,
along with other conservation agencies, has inventoried over 300 rare species deserving
conservation in the Southern Blue Ridge, the greatest concentration of locally endemic
species in the continental United States. Much of this habitat occurs in the Roadless areas
of the PNNF and it does not currently have formal protection (Mountain True 2018).
Limiting wilderness and backcountry areas, existing old-growth, natural heritage areas,
and interfaces with National Park Lands from logging would protect disturbancedependent species on 55% of the PNNF, leaving the remaining 450,000 acres to be
managed for logging and timber management in disturbance dependent communities
(Appendix 10).
In 2014, the Western Ecoregion Director of the North Carolina Wildlife Resource
Commission (NCWRC) retired after controversy surrounding some of his statements
against any further Wilderness designation to a group of hunting enthusiasts, the Fish and
Wildlife Conservation Council (FWCC) (Mountaineer 2017). While the NCWRC now
acknowledges that to be managed for all of the non-game and game species, a diversity of
habitats, both old-growth and early seral, the FWCC advocates only for early
successional habitat created through timber harvesting and fire on a large scale. Further,
they want all Wilderness designation to justify all effects of current users, culture,
history, and economic impacts of the designation, and counties where the Wilderness
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occurs must approve. Resolutions to this effect have passed in 11 counties and have been
supported by a Congressperson and a Senator.

Social, Cultural, Economic and Ethical Aspects of Sustainability
Social
Trout Unlimited is one of the groups that is representing the interests of anglers.
The Access Fund is another such group, this one dedicated to climbing conservation and
preserving access for the 200,000 rock climbers using the rock and cliff faces of the
PNNF every year. North Carolina Audubon Society represents the 1.5 million birders in
North Carolina, a billion-dollar industry. Access Fund and North Carolina Audubon work
together to close rock climbing in areas when peregrine falcons are nesting (Asheville
Citizen Times 2017).
Six to seven million people recreate on the Pisgah and Nantahala forests annually,
engaging in activities such as mountain biking, bird watching, hiking, backpacking,
paddling, hunting, fishing, and horseback riding (Asheville Citizen Times 2017). While
recreation may not be saturated, it likely needs to be more dispersed. Access areas are
overused, often lacking adequate parking, littered with trash, and experiencing erosion.
Recreationists desire improved and expanded access to facilities.

Cultural
The cultural resources of the PNNF include: 1) prehistoric campsites, villages,
graves, stone quarries and workshops, trails, pictographs (painted) and petroglyphs
(incised), and rock shelters; 2) American Indian sacred and traditional sites; 3) historic
cabins, trails, mines, logging camps, railroad grades, farms and homesteads, mills,
original highway grades, and cemeteries; 4) historic Forest Service structures, including
guard stations, lookout towers, camps, administrative centers, and Civilian Conservation
Corps-era campgrounds, roads, and buildings; and 5) historic landscapes (USDA 2016).
Priority Heritage Assets are protected, preserved, and maintained and all are evaluated for
eligibility in the National Registry of Historic Places.
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Economic
The PNNF act as an economic center for Western North Carolina. A recent report
by the NCWRC stated that 149,000 anglers fished for trout in 2014, funneling $383
million into the economy of western North Carolina while supporting 3,600 jobs. Nearly
all of this fishing occurred on the PNNF (Mountain Express 2017). With outdoor
recreation in North Carolina generating 260,000 direct jobs, $8.3 billion in wages and
salaries, and $1.3 billion in local and state tax revenue, there is incentive to see that their
interests are accommodated. In five years, these numbers were up from 192,000 jobs
(Asheville Citizen Times 2017).
A total of 4.6 million people visits the two national forests each year. Annually
$115 million is spent on mountain biking, paddling, and climbing alone (Outdoor
Alliance 2017). There is an additional $14 million generated from the 1,000 full-time
jobs created by this industry. Broken down individually, $13.9 million is spent on rock
climbing, supporting 170 full-time jobs and generating $4 million in income, and an
additional $12.9 million is spent in the state as a result of climbing; $30.2 million is
generated by mountain biking, supporting 366 full-time jobs and $9 million in job income
and an additional $18 million is spent in the state as a result of mountain biking; and
$39.2 million is spent on paddling, supporting 435 full-time jobs generating $4 million in
income, and an additional $10.8 million is spent in the state as a result of paddling
(Outdoor Alliance 2017).
Non-timber forest products are another significant source of revenue for the
region. For example, in 1996 black walnut collectors made $2.5 million, pine roping
earned $1.5 million in 1997, many volunteer fire departments can earn as much as 35%
of their annual revenue in ramp suppers in the spring, and in 2001 American ginseng
earned $18.5 million in the region (Chamberlain et al. 2002).

Ethical
The National Forest Foundation (NFF) is chartered by Congress to be the
nonprofit partner of the USFS to promote the health and enjoyment of the National Forest
System. In 2017, the NFF designated the PNNF as a Treasured Landscape. This will
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facilitate fundraising from private contributions to fund restoration projects through
grants and contracts to local community groups and businesses (Mountain Express 2017).

Time, Space, and Landscape Aspects of Sustainability
Time
In 2012, the USFS announced that they would make a revision to the 1987
Management Plan for the PNNF. The Assessment Phase was to collect and compile data
and other information about the current conditions of the two National Forests. The
intention was to assess what needed to be changed and gather information on public
inputs. This phase was to last from November 2012 to Fall 2013. In the Planning phase,
the USFS would analyze the data, determine the management practices that would meet
the desired objectives, draft the plan, receive public comments, and then publish the final
plan. This stage was to occur between fall of 2013 and early 2016. Lastly, the Monitoring
phase would collect data in order to determine if the management activities were meeting
the desired objectives, and this was to begin in early 2016 and continue indefinitely
(USDA 2018). The Pisgah and Nantahala Management Plan Revision would be the first
plan written under the new 2012 Planning Rule, which required a diversity of habitats,
conservation of common, threatened and endangered species, management for
watersheds and multiple uses, including recreation and adaptive management, and that
included collaboration. The USFS is currently finishing the Assessment period and
beginning the Planning phase. This means that they are approximately six years behind
schedule at this point. This is due in part to over 1,100 public comments the USFS
received during the Assessment phase (Great Outdoor Provision 2018). The number of
individuals represented by the Pisgah-Nantahala Partnership alone is over 125,000 people
(Watauga Democrat 2018). The new timeline as published by the USFS is to have the
final plan finalized by summer of 2020 (USDA 2019) (Appendix 11).

Space
Currently there are only 70,530 acres designated as Wilderness on the PNNF.
Pisgah National Forest has Linville Gorge - 11,651 acres; Middle Prong - 7,842
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acres; Shining Rock - 18,479 acres. The Nantahala: has Joyce Kilmer-Slickrock - 17,410
acres, Southern Nantahala - 11,731 acres, and Ellicott Rock - 3,416 acres. This combined
acreage is less than 10% of the land under management by the PNNF (Great Outdoor
Provision 2018). Wild South is asking for an additional 88,000 acres, bringing the total to
220,000 acres designated as Wilderness.

Landscape
Twelve Geographic Areas have been designated by the USFS as defined by
landscape characteristics and public use. Landscape characteristics include geologic
features, topography, hydrology and water features, as well as forest types and vegetation
composition. Public use elements involved consideration of cultural and historical
elements, recreational opportunities and experiences, and the consideration of local
communities (USDA 2014c). The 12 Geographic Areas include Grassy Balds, Eastern
Escarpment, Black Mountains, Pisgah Ledge, Shining Rock, Highland Domes, Great
Balsam, Fontana Lake, Unicoi Mountains, Nantahala Gorge, Nantahala Mountains, and
Hiwassee (USDA 2014b).

Recommendations
Management Recommendations
This capstone has examined the unique demands placed on the PNNF to be
managed for a wide range of multiple objectives. The following management
recommendations are intended to resolve conflicting interests so that as many of these
desires can be met in a sustainable manner.
The two most polarizing desires of user groups involved in the PNNF involve
those desiring an increase in Wilderness areas managed for old-growth forests, and
hunters and the timber industry that desire disturbance in the forest to produce timber and
to manage for game species.
An analysis of bear habitat in the 1980s on the Pisgah National Forest estimated
that regardless of the number of acres harvested in the following decades, the number of
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bears in the Pisgah National Forest would decrease due to the relatively single-age forest
and the time required to grow oaks to maturity to replace them. According to the authors,
bear habitat because of oak had already peaked and upcoming imbalances in the structure
of the forest would result in a decline in numbers of bear. They also found a positive
relationship between timber harvest and logging roads with hunting success, meaning that
timber harvest increased future mast supply but also increased mortality by hunting. The
authors advocated a return to natural disturbance-based gap harvests on regular return
intervals to provide for a consistent food supply for bears but noted it would be several
centuries before the system became regulated (Brody and Stone 1986). Likewise, a study
on whitetail deer in 1993 failed to show a correlation between weights and antler size,
and the amount of any forest type other than cove hardwoods. Cove hardwoods have an
abundance of species of herbaceous and woody browse in the understory. Seasonal
variability of acorn distribution may have a confounding effect on the data, but there was
no significant correlation between clearcutting and deer weights and antler size, even
though the increased amount of preferred browse, resulting from clearcutting is expected
to benefit deer (Ford et al. 1997).
The PNNF is by and large a single-age forest, aged 80-120 years, with very little
old-growth or early succession forest (Wear and Flamm 1993; Otto 1983). While the
need for both young and old age classes on the PNNF at first seem to be in opposition to
one another, it is possible to meet both objectives simultaneously. Multi-objective
decision analysis in which goal hierarchy development, alternative design and analysis,
and alternatives are developed and run through a simulator, such as the Forest Vegetation
Simulator, can be used to meet these various objectives simultaneously. In fact, a process
such as this was used on the Bent Creek Experimental Forest in the Pisgah National
Forest as a test case (Rauscher et al. 2000).
Returning to the section on the natural disturbance regime of the PNNF, we are
reminded that out of 11 forest ecosystems, five are highly departed from their reference
conditions. In general, ecosystems with a more frequent fire return interval were more
highly departed from historical conditions than mesic ecosystems, and those with more
highly desirable timber species were more disturbed than those dominated by lessvaluable species. Ecosystems such as oak, cove, and spruce have fewer old forests, while
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shortleaf pine and pine-oak/heath ecosystems have more old forests than would be
indicated by the Natural Range of Variation. Canopies of cove systems were more open
and those of oak and pine were more closed than reference conditions would indicate.
Given that intact and mature cove ecosystems are good for whitetail deer, oak, cove, and
spruce forests could generally be managed for old-growth conditions, while shortleaf pine
and pine-oak/heath ecosystems could be disturbed and managed for timber and game
species that prefer early succession habitat. This would return the PNNF to represent their
natural range of variation while simultaneously meeting the needs of the most polarized
interest groups. As will be further described in the following section, causing minimal
disturbance in cove ecosystems and concentrating timber harvest in more disturbance
dependent communities will benefit the conservation of many non-timber forest products,
and American ginseng in particular. If other recreationists are provided adequate access
and facilities for rock climbing, backpacking, horseback riding, fishing, hunting, and
hiking, then all of the user groups can have their needs met while restoration objectives
are met for the PNNF.
NRV Departure

Management

User Group Satisfied

Recommendation
Fire suppression in

Introduction of prescribed fire

Conservationists and hunters

fire-dependent

across the PNNF on a return

of game species that prefer

communities such as

interval that matches NRV

early succession habitat

There are fewer older

Manage for old-growth

Conservationists,

oak, cove, and spruce

conditions in these areas

recreationists, ginseng

Southern Appalachian
oak/chestnut and
montane oak forests
has resulted in a
departure from NRV

forests that have more
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open canopies than
indicated by NRV
There are fewer

Timber harvest

Forest products economy

younger shortleaf pine

and hunters of game species

and pine-oak/heath

that prefer early succession

ecosystems that have

habitat

more closed canopies
than would be
indicated by NRV

Conclusions
The management recommendations for the PNNF listed in the previous section
will result in a resolution of stakeholder needs and desires for the PNNF, while providing
for ecological restoration, ecosystem services, protection of cultural values, enjoyment
and recreation, and a vibrant sustainable economy based on a variety of forest products,
including the harvest of American ginseng.
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Part Two: American Ginseng in the PNNF Plan Revision
Species
American ginseng (Panax quinquefolia) is a perennial forest understory plant
native to nineteen states, preferring the rich mesic soils of mixed-mesophytic forests. An
herbaceous perennial native to a range between Quebec, Minnesota, Louisiana, and
Georgia. American ginseng has low seedling recruitment, slow growth habits, and a long
period of pre-reproductive time, making it sensitive to disturbance (Case et al. 2007). In
the PNNF American ginseng is found in high elevation red oak forest, montane alluvial
forest, rich cove forest, acidic cove forest, northern hardwood forest, montane oakhickory forest, mesic oak-hickory forest, and xeric oak-hickory forest. It prefers a canopy
with a diversity of species in the dominant crown class, an open or sparse shrub layer,
and rich herb layer. It prefers 70% to 90% shade in the understory and has been known to
senesce at light levels lower than 50% (Anderson et al. 2002). American ginseng prefers
mesic well-drained soils with a higher calcium content and a pH between 5 and 6
(Kauffman 2006). It occurs most often on north- and east-facing slopes. The preferred
habitat is mixed mesophytic forests. More specifically its ideal habitat is rich cove
forests, within the upper reaches of the concave slope at the ecotone of montane oakhickory forest or at the base of sheltered coves (Sutter and Kauffman 2000). In the PNNF
it occurs most frequently between 2,500-4,000 feet but has been found as low as 900 feet
and as high as 4,500 feet in elevation. An analysis of available suitable habitat for
American ginseng as compared to its actual presence across the landscape suggests that it
is only occupying a fraction of its former range (Sutter and Kauffman 2000).
American ginseng has been known to live over 50 years, but most of the
individuals in populations are younger than 13 years of age (Lewis and Zenger 1982).
The number of prongs (palmately compound leaves) are positively correlated with age. In
North Carolina one-prong plants ranged from one to three years of age, two-prong plants
from one to five years of age, three-prong plants from two to seven years of age, and 4prong plants were at least four years old (Lewis and Zenger 1982). Seed production is
also positively correlated with age, with one-prong plants never producing seed, twoprong plants producing on average 0.32 seeds, three-prong plants producing 1.73 seeds,
and four-prong plants 7.4 seeds. Furthermore, age is also related to seed production.
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Plants younger than four years of age have not been found to produce seed, five-year old
plants average two seeds, ten-year old plants produce 11 mature seeds, and thirteen-year
old plants produce 16.3 seeds on average (Sutter et al. 1984). This results in populations
of ginseng having low reproductive potential. Regulations restrict harvest of American
ginseng to three- and four-prong plants, and the older the roots the more valuable the root
can be. These two factors mean that the plants that are most able to ensure the
reproductive capability of the population are the ones that are most likely to be harvested.
This has implications for the long-term viability of these populations and will be
discussed again later in this document in the section devoted to management
recommendations.
While asexual reproduction has been known to occur in some cases from
fragmentation of the rhizome, seed is the primary source of reproduction (Charron and
Gagnon 1991). Seeds exhibit a morphophysiological dormancy whereby they need an
alternating period of cold to warm periods prior to emergence 18-22 months after the fruit
have ripened (Kauffman 2006). Stratification of seed is utilized by cultivators to increase
germination success. Some seed will not germinate for an additional season beyond that.
This trait helps populations avoid disturbances that eliminate most members of the
population. However, it does place the seed at risk due to predation, disease, and drought.
Mortality rates of seed have been observed to be as high as 90% in some wild populations
(Charron and Gagnon 1991). Seed banks are believed to be on average five years in
length but given the mortality rates mentioned above, seed banks are not believed to be
significant (Charron and Gagnon 1991).
When sown at least two cm in the soil, they have been shown to have eight times
the germination rate as when scattered by hand (McGraw 2003). Fruits fall on average
within 6.5 cm of their parents (Lewis and Zenger 1982). Methods of moving seed long
range are unknown. Fruits are initially green, then pink, then red. Red fruits have been
shown to have three times the germination rate as green ones (Charron and Gagnon
1991). Red seed would indicate the possibility of bird dispersal. However, experimental
feedings of American ginseng seed to wild turkey and grouse resulted in total maceration
of seed and the inability for the seed to germinate having passed through the bird’s
digestive system (Anderson et al. 2002). Deer have shown to also consume the berries but
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render the seed unable to germinate after passing through their digestive system (Furedi
and McGraw 2004). Deer browsing also reduces the amount of seed available for
regeneration in the future.
When plants are browsed, they have been shown to take as long as four years to
reach the same level of seed production as prior to being browsed. This is coupled with
drought stress, as the higher the drought the greater likelihood of deer browsing mesic
forests (Drees 2002). However, recently wood thrushes have been found to consume
American ginseng seed and regurgitate the seed whole within 45 minutes of consuming
the seed. They are suspected to be vital sources of seed dispersal of American ginseng
and if so, then habitat for this species could be crucial to the conservation of ginseng and
would have management implications for the first part of this capstone, given that the
habitat they prefer is that of late-successional, upland mesic forests with a moderatelydense shrub layer (Elza et al. 2016).
Ginseng flowers are self-compatible and seed production is not related to whether
the flowers were self or cross pollinated (Carpenter and Cottan 1982). Genetic variation
within populations suggest that American ginseng flowers are mostly self-pollinated, and
therefore locally adapted and genetically distinct from cultivated ginseng. In fact, wild
ginseng has shown to have more than two and a half times genetic diversity of cultivated
ginseng. Wild populations of ginseng have high levels of genetic drift and low migration
rates. Harvest pressure has in some cases created severe genetic bottlenecks (Grubbs and
Case 2004). Wild populations in North Carolina, the location in which the study is
conducted, has been demonstrated to be genetically distinct from cultivated ginseng
(Boehm et al. 1999). Decreasing density of three and four prong plants from the harvest
of the older plants in a population, with the concomitant reduction in seed production, has
shown to negatively affect populations of American ginseng, along with the loss of
genetic diversity from the elimination of rare alleles resulting from bottlenecks and
genetic drift (Charron and Gagnon 1991).
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The plants have a rhizome that is known as the “neck” by anyone harvesting or
selling ginseng. The reason being is that the neck is how the plant is aged. Each year a
scar will form on the rhizome where the petiole of the main stem was attached before it
senesced and abscised. Each scar adds to the length of the rhizome and represents one
year’s growth (Lewis and Zenger 1982). If plants senesced during the growing season,
whether from drought, predation, or other causes, the size of plant the next season is
usually reduced (Furedi and McGraw 2004).
Herbarium specimens have shown that for 915 samples gathered over a span of
186 years, the size of American ginseng has reduced over the heart of its range. Similar
reductions in size were not observed in associated species over the same time period
(McGraw 2001). A negative relationship with latitude was found for root size upon
examining 950 commercially harvested roots aged 1-39 years (Anderson et al. 2002).
Both of these changes could be related to changes in climate, but many suspect
harvesting pressure is the true cause (Kauffman 2006).

Land Use History of American Ginseng
Since humans have inhabited the Southern Appalachians, they have utilized the
plants in the region for food, fiber, medicine, and building materials. The Cherokee
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inhabited and molded this region of the PNNF prior to European for millennia. They used
American ginseng (Panax quinquefolius) for colic, convulsions, dysentery, headache,
digestion, and appetite. They boiled the root in order to extract the chemicals within it in
addition to chewing the root. There were many ceremonies surrounding how ginseng was
gathered and used as medicine (Tellico Mountain Press 2017). One report of Cherokee
harvesting rituals was to dig only every fourth plant encountered, performing a prayer
before digging, and placing a bead in the hole where the plant was dug (Mooney 1900).
The anthropogenic history of American ginseng (Panax quinquefolius) is long and
complex. Once white settlers entered the region, they learned to use American ginseng
for the same purposes as the Cherokee. However, they also learned that ginseng could be
used as a supplementary source of income to their mostly homestead existence. As early
as 1702, American ginseng was introduced into the fur trade and has been harvested in
the United States for export to Asian markets for over 300 years. (Tellico Mountain Press
2017).
American ginseng has a long tradition of being harvested for supplemental
income in the Appalachian Mountains, having been exported in large quantities since the
early 1700s. Joseph Francois Lafitau was a Jesuit missionary who recognized the
similarity of the plant to one with a long history of use in China and Korea (Panax
ginseng) (Hofford 2003). Panax ginseng has been used in Asia as a longevity tonic for
thousands of years. By the time of the discovery of Panax quinquefolia in North
America, populations of Panax ginseng had been reduced to small numbers in Asia and
were therefore extremely valuable. Panax quinquefolia was introduced to Asia at this
time as a replacement for Panax ginseng and immediately became in demand as an item
of trade. The decline of Asian resources of ginseng resulted in an increase in demand for
North American ginseng.
Over the last several centuries, American ginseng has continued to be exported to
Asia. Harvesters sell to licensed dealers, who then either export the roots to Asia or sell to
larger consolidators. Once in Asia the highly valued roots are auctioned, while the roots
of lesser value are sold to various supply houses.
The active ingredient of ginseng that results in its medicinal activities is a group
of complex carbohydrates called ginsenosides (Robbins 1998). Some of these
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carbohydrates are calming, while others are stimulating. For this reason, it is believed to
be a panacea that improves vital energy and reduces the effects of aging (Robbins 1998).

Economic
Commercial harvesting of American ginseng began in the middle part of the 18th
century as part of the fur trade. By the middle of the 19th century, harvest for Asian
markets was more than 170 metric tons (Case et al. 2007). Harvests began declining by
1880 as wild populations began to diminish. This resulted in cultivation of the plant, but
cultivated roots do not carry the value wild harvested ones do, due to the difference in
morphology of the root (Case et al. 2007). By the end of the 20th century, export of
American ginseng had declined to 60 metric tons. Despite declining harvests, harvesting
ginseng is a vital supplemental income for many rural households, and a deep tradition
has developed around its gathering and export. While the quantity of American ginseng
exported to Asia has peaked, the value continues to climb, having reached prices of over
$1,000 per pound in the last decade (Case et al. 2007).
One of the earliest reports of export of American ginseng was from 1715 but by
1720, it was second only to furs in export (Goldstein 1975). Native Americans were paid
$0.25 a pound in 1715 and by 1750 ginseng was exporting for $5/pound. Export reports
vary from 20,000 to 100,000 pounds (Schorger 1969). Sales peaked in 1752 when the
value of exports was $100,000. By this point, many people were digging and taking all
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that they could find and improperly drying the roots. As a result, the quality of the export
began to be decline, resulting in a crash by 1754 of $6,500 in total sales (Gagnon 1999).
By the 1750s settlers were making hundreds of thousands of dollars exporting
ginseng. This made many individuals the equivalent of millionaires in today’s dollars,
including Daniel Boone, one of the most famous early American explorers and fur traders
(Tellico Mountain Press 2017). By 1773 fifty-five tons of American ginseng was
exported from the Boston Harbor (Williams 1975), and by 1784 direct shipments
containing 30 tons of ginseng were going straight to China from New York. By
eliminating Europe as an intermediary,
American Ginseng Harvest Highlights

investors could realize profits of 30% by
dealing directly with buyers (Kauffman
2006). Jacob Astor of the American Fur
Company made a profit of $55,000 in one
trip in 1782 (Williams 1957). George
Washington referred to pack mules laden

Pre-1715
1716
1717-20
1750
1752
1760s
1773
1770s
1782-84
1821

with ginseng in the 1780s, and the
previously mentioned Daniel Boone lost
12-14 tons into the Ohio River when his
boat sank, only to replace the order the
following season (Bakeless 1939). The
famous explorer of the Carolinas, John
Dawson, reported of hillsides covered in
ginseng on the north slopes, and the

1850s
1870s
1870s
1870
1900
1940-47
1975
1990’s

Native American Medicinal Use
American ginseng recorded in Canada
Canadian Trade Begins in Orient
20,000-100000 lbs harvest in Canada
Market Crash in Canada due to poor quality roots
Harvest established from Northeastern States
55 tons exported from Boston harbor through
European Middle Men
70-ton annual harvest
Direct trade between American colonies & Orient
Export of 180 tons
Larger populations harvested across most of range,
reports of harvest of 50-60 lbs./day by single
harvesters
Ginseng Rush in Minnesota, Wisconsin, Illinois
Ginseng harvest reaching maximum of 210-225
tons per year
Ginseng becoming scare in portion of range,
cultivation experimented by few initiates
Intense Logging starting across Mixed Mesophytic
Forest range
Widespread reports on decline of Ginseng across
range
Japanese blockade of China, no ginseng trade
Listing in Appendix II for CITES
Average annual wild harvest of 120,000 lbs.
(Kauffman 2006)

surveyor John Matthews mentions an area in Ohio where a person could dig 40-60
pounds per day (Van Doren 1928)
In 1837 in the watershed of the Toe River, in Yancey County, North Carolina,
between 25,000 and 30,000 pounds of American ginseng were dug for export, but by the
mid 1850’s the harvest in that same area had dropped to 3,500 pounds. This watershed is
near the PNNF. By the mid 1850s the ginseng harvest had reached 366,000 pounds and
would continue to increase into the 1870s. Entire communities were reported to have dug
ginseng for days in the fall (Veninga 1973). A ginseng grower and fur buyer reported
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dealers making transactions of 20,000 to 100,000 pounds. Individual patches could have
over 100 pounds of roots. Harvesters would camp out for an entire season (Harding
1908). By the late 1800s and early 1900s, the first reports began to mention American
ginseng becoming scarce in the wild. Harvest levels began to reflect this, exports in the
early 1900s were less than a third of what they had been a half a century earlier (Nash
1895). Part of this was likely the result of overharvest, and another contributing factor
was intensive logging that was occurring in the Appalachians. The beginning of this
scarcity can be seen in the price for ginseng, which began a steep climb during this
period. By the 1930s it was believed to only be present at 10% its original quantity in the
woods and harvesters began to make only a dollar or two per day as they began to spend
more time getting salable quantities (Harding 1936).
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Ginseng Prices (by dried lb.)
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(Kaufman 2006)

Prices for American ginseng in the early 1800s was about $0.50 a pound ($1.64 in
today’s dollars), rose to $3-$5 a pound in the early 1900s ($137.50 in today’s dollars), but
had risen to $10 a pound by 1910 ($270 in today’s dollars). Seven different regional
floras began to list the plant as rare, scarce, rare, depleted, near extinction, and extirpated
locally (Kauffman 2006). By then end of 1990s, it was selling for as high as $500 a
pound, whereas cultivated ginseng roots could only receive $25-$50 a pound (Kauffman
2006).

Wild American Ginseng Price/Dried Pound
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In today’s market, prices for wild American ginseng average $600-$800 per
pound and have reached as high as $1200 a pound in some years. One of these recent
spikes spurred a flurry of reality television shows about ginseng poaching, the most
famous of which was “Appalachian Outlaws”. Unfortunately, these shows not only
created more awareness about the plant amongst the public, they also sent more people to
the woods looking to harvest American ginseng, and county extension agents were
flooded with calls requesting information on where to find it (Associated Press 2017).

Cultural
In the Appalachians, and specifically in the Central and Southern Appalachians, a
culture mired in poverty and decimated by the extractive economies of coal mining and
logging, exported yet another of their region’s resources – American ginseng. Hunting
“sang” as harvesters often call it, or digging ginseng, remains to this day not only an
important part of Appalachian culture, but also a critical source of income for many
families. However, declining populations of American ginseng and increasingly stringent
governmental regulations on access, harvest limits, and timing of harvests have made it
more difficult for people to continue to harvest American ginseng. For some, this has
resulted in purposeful violations of regulations and poaching (Manget 2016).
There are reasons for ignoring these rules and regulations that have their roots in
the basic beliefs of the Appalachian peoples. Mary Hufford talks about the
“Epistemologies of American Ginseng” (Hufford 2003). While her work focused on the
Central Appalachian states of Pennsylvania and West Virginia, her observations apply
equally to the Southern Appalachians. Hufford writes about the “mountains,” a space that
has long been regulated as commons through custom by the Appalachian people. She
describes our physical description of a mountain as Cartesian, divorced from the social
and cultural content, which once lived in becomes a medium of society and culture,
embodying collective being, memory, and action (Hufford 2003). While over ninety
percent of the land in Central Appalachia is owned by a small number of absentee
landowners that hold the timber and mineral rights to these lands, customs that are
generations old have given fructuary rights to people living in Appalachia to graze
livestock, hunt game, and gather forest products including non-timber forest products
such as American ginseng (Hufford 2003). More than a century ago, timber and coal
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companies began buying up the lands in the Appalachians with the assistance of the state.
According to Hufford this separation of owners from the occupants is a “material
expression of the Cartesian principles that separate subject from object, nature from
culture, humanity from cosmos, spirit from matter, and even life from death (Hufford
2003). The idea of the commons and the lucrative botanical trade of plants found in the
Appalachians created a culture unlike all other extractive economies, in that the trade
encouraged an intimate knowledge of the landscape and a society that fought hard for the
protection of the forest, even if they did not own it (Manget 2016). While this notion of
harvesting the commons was legally considered poaching, harvesters do not consider it
poaching to harvest ginseng from what has historically been seen as commons. In
actuality, harvesting the commons created a culture of stewardship. Due to the small
number of individuals dedicated to the enforcement of federal and state regulations, and
the ease in which poaching and illegal harvesting can occur, it is imperative that there is
self-enforcement, buy-in, and a culture of sustainability around the harvest of American
ginseng so that population levels at least remain static, if not actually increase (Burkhart
et al. 2012). This is both to continue the presence of American ginseng in the landscape,
and the presence of the culture that is able to harvest American ginseng, with all of the
economic and health benefits that come along with that.
Besides the differences Appalachian peoples have around notions of the commons
and private land laws, many diggers are reluctant to reveal information about their
harvesting activities because a large number of them view digging ginseng as a tax-free
hobby that brings in supplemental income, and many are reluctant to share information
with government officials and researchers. In 1999, Bailey was able to interview diggers
through a cooperative intermediary who revealed that the average transaction in North
Carolina is between a pound and a pound and a quarter (Bailey 1999). The amount of
income for each season is dependent on annual fluctuations of weather and current
market prices for ginseng, but hourly rates often translate into less than minimum wage.
In 1999 average incomes for diggers in North Carolina was $300-$450 (Bailey 1999),
and in 2005 was $500 (McBride 2005). However, given counties that report high harvest
levels are some of the poorest counties in North Carolina, this can still be a significant
source of tax-free money for extra expenditures such as car repairs or large-screen
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televisions (McBride 2005). There are reports of diggers making significantly more
income, as much as $22,000 to $30,000 but these are undocumented. They are either
apocryphal or diggers are unwilling to go on record about such incomes, either because
they are not paying taxes on this income, were harvesting illegally, or do not want to be
followed to their harvest locations.

Plan Review of Ginseng Regulation
Monitoring and Evaluation
Populations of American ginseng in Illinois had three times the individuals within
populations that were unharvested, versus those where collections had occurred. Because
older plants are required to be those that are harvested, the authors of this study
concluded that these populations lost nearly 70% of their seed production (Anderson et al
1984).
A study in North Carolina found that two out of nine populations of American
ginseng were collected within a two- to four-year time period, and that collected
populations had less than two-thirds of the plants of uncollected populations (Sutter and
Kauffmann 2000). Within the collected populations, an observed reduction in populations
ranged from 17% to 100%, with an average reduction of 73.85%. Of the seven collected
populations, five were reduced by more than 83%. In populations where less than 50%
was collected, the harvest was restricted by and large to the legally required three- and
four-prong individuals, whereas when over 50% of the population had been harvested
one-, two-, three-, and four-prong plants were harvested (Sutter and Kauffmann 2000).
However, following these populations over long periods after being harvested may reveal
that they recover. There is little data examining how these populations respond to
collection over long time periods. One study that followed uncollected populations over a
twenty-year period found that populations without harvest are relatively stable, having
population growth rates from .96 to 1.14 (Benjamin et al. 1990). However, long-term
studies examining the effects of harvest on American ginseng populations are absent
from the literature.
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In 1979, Neil Lapp and Rob Sutter of the NC Plant Conservation Program
established some plots to measure the status of American ginseng in North Carolina in
order to satisfy the requirements the USFWS has in order to approve exports of ginseng
from the states (Sutter & Kauffman 2000). Seventeen populations were sampled for two
to four years, seven of which occurred in North Carolina National Forests. The locations
of these plots were established both from random selections of the state database
established by the NC Natural Heritage Program that had recorded a presence of
American ginseng, and from locations identified by dealers, collectors, and naturalists.
The plots were selected from those that occurred on public lands or on private land where
access was granted and there was easy access from roads. The plots were stratified
throughout the mountains and took place in the last two weeks of August, right before the
legal season for harvest began (Sutter & Kauffman 2000). The plots for this study were
50x50 meters in size, and individual plants were tallied by prong size and the number of
mature seed. Quadrats were established around clusters of plants to track individuals over
time and to gather demographic information such as growth patterns, mortality, and seed
production (Sutter & Kauffman 2000). There are several limitations to this dataset. All
plots were located within 0.5 km of an accessible road. Seven populations are also very
small sample size and two to four years is a small window in time. Therefore, this dataset
only represents populations that are within 0.5 km of road and may not even be
representative of those populations.
In 1999 these populations on the NNNF were re-measured. The original plots of
the 1979-1982 study, while marked with steel conduit, flagging, and aluminum tags were
not able to be located a second time. New plots were established as close to the original
locations as possible using maps, descriptions, and the memory of the primary author of
the original study. While this did result in the inability to track individual plants over the
20-year period, the authors believe they got close enough to the original plot location to
compare populations (Sutter & Kauffman 2000). The same attributes were collected as in
the original study, individuals, number of prongs, and mature seed. While the population
size of one plot increased and another plot was similar to the original collection year, the
population size decreased on average from 29.8 to 5.7 individuals (Sutter & Kauffman
2000). Three- and four-prong plants decreased from an average of 8.25 per plot to 3.7,
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with a complete absence of four-prong plants. One- and two-prong plants also decreased
from an average of 18 to four. All of these results of changes to population size and
structure are significant to the 0.1 probability level (Sutter & Kauffman 2000). The
reduction on one- and two-prong plants could be the result of harvesting pressure or from
the harvest of mature seed-bearing members of the population. However, there was no
statistically relevant connection between seed production and population or individual
attributes. Fruit production is determined by a complex set of variables, such as climatic
conditions, prior season’s production, size and fragmentation of populations, and is likely
variable over time and space (Sutter & Kauffman 2000).
Two populations had been extirpated between 1979-1999. One is believed to have
been harvested, the other was eliminated by a clearcut harvest (although it is only
assumed to have been eliminated, the plot location was not resampled in 1999). Six of the
seven plots had logging activities within a kilometer in the last 20 years (Sutter &
Kauffman 2000). It has been demonstrated that the rapid increase in light levels and
temperatures, and lowered humidity on the forest floor following logging activities can
be detrimental to ginseng populations, possibly resulting in a localized extirpation of
population (Gagnon 1999). Presently clearcutting does not occur on the PNNF, but 2-age
regeneration harvest with low residual basal areas are very common. This will be
addressed in the management recommendations below, as it relates to the first part of this
paper. Observationally, the authors believed that the plants within the plots were less
clumped in 1999 than they were in 1979, and they believed that the individual plants
were less tall than they were initially on average. However, these observations are not
backed by any data, as the plant locations were lost from the 1979-1982 period of data
collection, and none of the years collected any height attribute information.

Population
Buncombe
Graham
Macon
Madison 1
Madison 3
Transylvania
Yancey

Years of Data Collection

Ownership

1979

1980

1981

1982

1999

X
X
X
X
X

X
X
X
X
X
X
X

X
X
X

X
X
X

X
X
X

X
X

X
X
X
X
X
X
X

X

USFS
USFS
USFS
USFS
USFS
USFS
USFS

(Sutter & Kauffman 2000)
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The authors of this study ran some population viability modeling based on
procedures outlined by Morris et al. (1999). Each of the five populations that were
initially measured in 1979-1981 and still had ginseng present in 1999 were run through
these models. These five populations had four or five sampling periods during a twentyyear time span. According to the results of this model, there is a 50% chance that three of
these populations will be extirpated within 13 years, and an almost 100% chance of
extirpation within 100 years. Two of the populations could be considered viable, having a
47% and an 81% chance of extinction in 100 years (Sutter & Kauffman 2000). Analyzing
all populations collectively could lead to the conclusion that all populations of American
ginseng that are within 0.5 km of a road have a 50% chance of extinction in 80 years and
greater than a 75% chance of extinction in 100 years (Sutter & Kauffman 2000).
However, there are some limitations to the results of these models. Even if we were to
assume that the model itself is one that produces reliable outcomes, there were only four
to five sampling periods during a twenty-year span. The last observation period was 17
years after the last observation period and that particular year could not necessarily
represent the true population size, and the 1999 plots were not at the same locations as
where the 1979 plots were established. However, the results do indicate that there is a
real possibility that American ginseng could be heading towards an inability to be
economically or ecologically viable in the NPNF.

Population

Number of
Sampling
Years

Buncombe
Graham
Madison 3
Transylvania
Yancey

5
5
5
4
4

All populations

5

Mean Time
to Extinction
(in years)

Probability
of Extinction
in 100 years

Years to 100%
Probability of
Extinction

8
245
13
4
45

99
47
99
100
81

110
> 1000
148
91
> 1000

80

76

575

(Sutter & Kauffman 2000)

The sample locations from 1999 were sampled again in 2000 and 2003; the results
from that inventory are represented in the chart below (Kauffman 2006)
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25

3&4-Leafed
1&2-Leafed

20
15
10
5

20
03

20
00

19
99

19
82

19
81

19
80

19
79

0

(Kauffman 2006)

The Southern Appalachian Vegetation Dataset has 1140 plots that lie within the
borders of the PNNF and ginseng occurs in seven percent of those plots (Simon et al.
2005). Of the 27 plots with ginseng present, there were on average 10.5 individuals per
plot, 2.7 of which were one-prong, 3.5 were two-prongs, 3.6 were three-prongs, and 0.75
were four-prongs Assuming that 24% of the optimum suitable habitat contained within
the PNNF no longer have ginseng present, we can extrapolate from this inventory that the
total number of individuals of American ginseng on the PNNF total 3,800,000. Of these,
1,450,000 are of harvestable size and age (Kauffman 2003). PNNF botanist Kauffman
estimates that the ginseng harvest on the PNNF during the period of the sampling, based
on a percentage of the reported county harvest levels reflective of the percent of land
ownership in the county, to be between 586,000 and 402,000 plants. If these numbers are
accurate, they represent 28% to 40% of annual crop of ginseng of harvestable age present
on the PNNF (Kauffman 2003). These numbers would assume county harvest levels did
not include any importation from outside the county or any cultivated or woods-grown
ginseng on private lands. Permits generated during this same period translate to
approximately 104,000 to 143,000 individuals, or only seven and ten percent of the
harvestable plants on the PNNF. Estimates of annual growth rate in wild populations vary
from zero growth to as high as 16%, so the permitted numbers could possibly indicate a
sustainable harvest of American ginseng on the PNNF, but if the numbers are as high as
the estimate generated from county harvest numbers, then the harvest is far greater than
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the annual rate of production (Kauffman 2003). However, poaching has been documented
to occur in two wilderness area on the PNNF when demographic plots were established
and subsequently were harvested (Kauffman 2006).
In 2000 and 2003, 300 randomly selected plots known to have a presence of
American ginseng 30m x 30 m in size were measured to quantify the presence of ginseng
by size class on the PNNF. Because of this inventory, an estimate of American ginseng’s
density was arrived. In 2000, the density of American ginseng on the PNNF was 45.6
individuals/ acre (Kauffman 2006). This totals a little over 5,000,000 roots on the two
national forest units, 1,925,000 of which were of harvestable age, being a three- or fourprong individual. In 2003, the average number of ginseng individuals per plot slightly
increased, while the number of three- and 4-prong plants were slightly smaller (Kauffman
2006). Populations are not uncommon but tend to be small. Average sizes are 50-100
individuals, with one known population to contain more than 1,000 individuals
(Kauffman 2006). Minimum viable population size (MVP), defined as being 95%
confident in the ability of the population to persist over 100 years in the future, was
calculated for the Great Smoky Mountain National Park (bordered by the PNNF) as
consisting of 510 individuals (Gagnon 2002).
North Carolina National Forests Botanist Gary Kauffman conducted an
experimental harvest study on the PNNF during the years 2003-2011. In 2003, all mature
fruiting plants were harvested from a population of 168 individuals, including nine fourprong plants and 36 three-prong plants. The average age of the former was 22.8 years,
while the latter averaged 13.8 years. Prior to harvest, all seeds were sown on site to a
depth of 1-2 cm (Kauffman 2011). From 2004 to 2006 planting of seeds on site
continued. In 2008 and 2011, the sites were sampled.
2003

2004

2005

2006

2008

2011

1-Prong

76

121

111

114

55

16

2-Prong

31

38

36

32

40

25

3-Prong

51

8

10

19

16

18

4-Prong

10

4

2

2

5

6

(Kauffman 2011).
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In 2015, the USGS conducted an inventory consisting of 20m x 20m plots
selected based on a spatially balanced sampling (SBS) approach, in which points are
randomly selected, but areas where ginseng has been recorded to exist have a greater
chance of being selected. Incidental finds on the way to plots were also recorded. On the
Pisgah National Forest, 69 random plots were measured, of which 17 plots had a recorded
presence, along with another 18 additional incident plots. The majority of the presence
was found on the Appalachian District, followed by the Pisgah District, with very little on
the Grandfather District. Four hundred plants were recorded, resulting in an average of
4.65 plants per plot (USGS 2016).

PNF lands with known American ginseng occurrences and generated SBS sample site locations (USGS 2016)
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Results of 2014 field sampling showing sites where American ginseng was present/absent in field plots on the PNF (USGS 2016)

On the Nantahala National Forest 93 plots were measured, of which 23 plots had a
recorded presence, along with another 24 additional incident plots. The majority of the
presence was found on the Nantahala District. A total of 915 plants were recorded,
resulting in an average of 7.82 plants per plot. There was a larger number of plants on the
Nantahala National Forest, and they were smaller in size (USGS 2016).
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PNNF lands with known American ginseng occurrences and generated SBS sample site locations (USGS 2016)
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Results of 2014 field sampling showing sites where American ginseng was present/absent in field plots on the PNNF (USGS 2016)

There was no significant difference in a relationship between presence/absence
and distance to roads or trails. This could demonstrate that access from roads and trails
does not lead to increased harvest. As in other inventories examining the presence of
American ginseng on the landscape, this survey found that populations were unevenly
distributed throughout the landscape, with some plots having high numbers of individuals
and other plots having little to none (USGS 2016).

Forest

District

Density

Appalachian

3.5046

Grandfather

1.8274

Std. Error

CV

LB 95 %

Confidence
Intervals
UB 95 %

0.8165

0.2330

1.9043

5.1049

Insufficient

sample

size

for

variance

estimates

0.5898

0.4675

0.1057

2.4174

Pisgah

Pisgah
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Nantahala
Cheoah

1.2756

0.5126

-0.0118

4.9885

1.0769

0.3229

1.2243

5.4458

4.5064

0.5627

-0.8244

16.8402

2.4884
Nantahala
3.3350
Tusquittee
8.0079
(USGS 2016)

Simulation models were run to estimate population viability over a 30-year period
from various initial abundances of 25, 50, 100, and 200 plants under the harvest scenarios
of no harvest, a non-compliant harvester who would harvest before the plants were
reproductively mature, and a steward harvester who would harvest after reproductive
maturity and replanted seeds after harvest. Surprisingly, the authors also allowed for the
planting of 10 or 25 seeds from a population external to the source population (USGS
2016). With an initial population of 50 plants, the extinction probability for a noncompliant harvester was 65% but decreased to 34% with steward behavior for the lowsurvival scenarios, and the extinction probability for a non-compliant harvester was 39%
but decreased to 13% with steward behavior for the high-survival scenarios. Similar with
changes to harvester behavior, extinction probability also changed as initial population
size varied. An initial population of 25 individuals had a greater than 60% chance of
extinction, while a population size of 200 individuals had less than a 10% chance of
extinction. The extinction probability for a non-compliant harvester was 65% but
decreased to 34% with steward behavior for the low-survival scenarios the extinction
probability for a non-compliant harvester was 65% but decreased to 34% with steward
behavior for the low-survival scenarios (USGS 2016).
Low
survival
scenario
Parameter

High
survival
scenario
Sampling

Temporal

Sampling

Temporal

Estimate

variance

variance

Estimate

variance

variance

Prong 1

0.63

0.0055

0.0202

0.80

0.0101

0.0227

Prong 2

0.85

0.0033

0.0136

0.95

0.0032

0.0038

Prong 3

0.86

0.0024

0.0121

0.93

0.0013

0.0140

Survival
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Prong 4

0.86

0.0024

0.0121

0.93

0.0013

0.0140

0.27

0.0006

0.0024

0.09

0.0002

0.0002

0.05

0.0002

0.0000

0.06

0.0002

0.0000

0.24

0.0006

0.0009

0.33

0.0009

0.0004

0.07

0.0002

0.0001

0.01

0.0000

0.0000

0.10

0.0005

0.0001

0.11

0.0003

0.0002

0.31

0.0010

0.0013

0.15

0.0003

0.0003

0.08

0.0005

0.0001

0.02

0.0001

0.0000

0.25

0.0012

0.0009

0.21

0.0009

0.0006

Transition
Prong
1→2
Prong
2→1
Prong
2→3
Prong
2→4
Prong
3→2
Prong
3→4
Prong
4→2
Prong
4→3

(USGS 2016)

A similar study conducted modeling for six populations in West Virginia based on
their demographics and assuming three harvester scenarios. The non-compliant harvester
disregarded harvest seasons and harvested 25% of the two- and three-prong plants. The
compliant harvester harvested 25% of the three-prong and larger plants in season and
scattered fruit on the forest floor regardless of the color of the fruit. The steward harvester
waited until all the fruit had turned red, harvested three-prong and larger plants, and
planted all seed to a depth of 2 cm (Van der Voort 2005). Both the compliant and noncompliant harvesters resulted in population declines given the loss of reproduction
resulting from the elimination of seed from the year of harvest. The non-compliant
harvester would reduce the population by 15% per year, whereas the compliant harvester
would reduce the population by 8%. The steward would actually increase the population
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by 4% each year (Van der Voort 2005). The behavior most linked to the likelihood of
sustaining populations was revealed to be the replanting of seed to a minimum of 2 cm.
The harvest season in many states allow for the harvesting of American ginseng before
seed matured.
Genetic samples were collected during this inventory and analysis revealed that
genotypic richness was highest on the Nantahala, but after correcting for sample size, the
Pisgah had the largest genetic richness. A large-scale, structure-based phylogenetic
grouping corresponded to an Appalachian Mountains type and was geographically
coherent (USGS 2016). Greater genetic diversity was found among populations within
the Forests (51%) than within the populations (36%), and at the District level more
genetic variance is held among populations in the Districts (48%) than within populations
(36%), and only 16% of the genetic variance is found among Districts (USGS 2016). It is
a reasonable assumption that limited gene exchange would occur between isolated
populations and that genetic drift would result in distinct patterns of genetic variation at
the level of individual populations. These results would indicate that as many populations
as possible should be preserved to retain their genetic variation. The evidence also reveals
risks to introducing genetics from seed originating from cultivated sources (USGS 2016).
Kauffmann has seen a reduction in populations of American ginseng. He
monitored the populations of American ginseng in the PNNF in 2014 to see if the
restrictions placed on the harvest and the lottery system had any effect, but did not see
any increases in the population. (Kauffman 2015).
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(Kauffman 2006)

Current Land Use of American Ginseng
Reports of the decline of American ginseng due to trade for export has been
reported as far back as John Drayton in 1798. Horace Kephart stated that American
ginseng had been exterminated in all but the wildest regions (Kephart 1913).
Due to the potential of overharvesting and habitat loss, populations of American
ginseng are believed by some to be in decline and there are serious conservation issues
associated with the plant among some scientists (Mooney & McGraw 2006). Concerns
about the declining populations of American ginseng have led many to worry about its
conservation status. A significant amount of research and effort has been put into
understanding what the present status of American ginseng is. Various areas of study
include its present population numbers, status of the gene pool, current rate of
reproduction, and how harvesting, both legal and illegal, are affecting the conservation
status of the plant. It is imperative that we learn what sustainable harvest levels are, and
that these limits are observed and adhered. Unfortunately, it has become evident that
there is a tremendous amount of illegal and unsustainable harvest of American ginseng in
the Southern Appalachians (McGraw et al. 2010). This is due to a number of factors
including poverty, lack of education and awareness, a mistrust of government in Southern
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Appalachian cultures, a feeling that rural cultures know less than urban scientists and
managers, and an adherence to tradition.
There is a tremendous amount of secrecy within the communities of people who
dig ginseng, even between close allies and associates, possibly due to the high value of
American ginseng. Nineteen states have regulations in place to protect American ginseng
from overharvesting by limiting the age and season in which it can be harvested and other
restrictions. It is illegal to harvest from most state parks and all national parks due to their
preservationist stance against the harvest of any plant materials, and the national forests
require permits for harvest. Additionally, it is listed in Appendix II of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES). In fact, it is
the most exported plant on the CITES list (USFWS 2019). However, the plant was not
listed because it was known to be threatened or endangered, but because the volume of
trade of the plant was suspected of eventually resulting in it becoming threatened or
endangered. Appendix II of CITES are for species not necessarily threatened with
extinction, but in which trade must be controlled in order to avoid utilization
incompatible with their survival. The exporting country must document collections from
the wild are completed at sustainable rates. (Blumenthal 2016). Some argue that there
was not sufficient evidence to support the listing of American ginseng by CITES, and
that the top-down approach of conserving ginseng by CITES is ineffective when
compared to self-enforced cultural norms passed among harvesters (Burkhart at al. 2012)
Controlling the wild harvest is one method of dealing with over-harvesting.
Another technique for reducing the pressure on wild populations is cultivation. When
populations of ginseng began to disappear from the wild cultivation of American ginseng
began in the 1870s. The first successful ginseng grower was Abraham Whisman in
Virginia, but George Stanton is considered the father of commercial cultivation (Persons
1998). There was a Ginseng Boom in which many people began cultivating the plant all
across its range from 1880-1903. One grower in Corydon, Indiana was able to produce as
much as 100 pounds of dried root in a bed less than 100 square feet in size. A manual for
the cultivation of ginseng was written by the USDA in 1895 (Kaufmann 2006). In these
days, prices for cultivated roots were as high as or higher than wild roots.
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These days American ginseng is cultivated utilizing agricultural techniques under
shade-cloth. Many of the aspects related to ginseng cultivation in this setting have been
investigated, including the production of active pharmacological activity, genetic
diversity and improvement, molecular studies, and disease management (Punja 2011).
However, ginseng cultivated in this manner is worth only a fraction of wild-harvested
ginseng, routinely fetching an order of magnitude less per pound than wild-harvested
ginseng, due to belief amongst the Chinese that the appearance of the root indicates its
potency. Cultivated soils result in larger roots resembling carrots, whereas wild roots are
smaller, more gnarly, and have more lines that are closer together. However, there are
wild-simulated methods of cultivating American ginseng, and ginseng cultivated in this
manner often can be sold at prices near the price of wild-harvested root (Persons 1998). It
has been determined to be only marginally profitable to cultivate American ginseng
unless the plants are grown in a wild-simulated manner (Burkhart & Jacobson 2008). The
reason being is that Asian culture does not view medicine in the pharmaceutical manner
that we do in the West.
While Western cultures have identified compounds in the plants called
ginsenosides that are believed to be responsible for their medicinal action, in China and
Korea they believe that a subtle life force called “chi” is responsible for healing, and that
the shape, color, form, and texture of the root are indicators of the medicinal activity of
the root. Taoism instructs that there is more chi in ginseng than in any other plant found
in nature and that it is the crystallization of earth chi, the earth essence given to man as a
gift from the gods (Bailey 2017). The roots, which often resemble the shape of a man (the
Chinese name for ginseng translates as “man-root”) are bound with string and kept in a
box buried in dirt taken from where they were found to keep the chi contained within the
root. Wild Manchurian ginseng is extremely rare and is believed to have the highest
amount of chi, reserved only for emperors and Taoist holy men and women. Spirit
ginseng is cultivated Manchurian ginseng which, because it is not wild, is believed to not
have as much chi. Korean ginseng is next most valuable, followed by wild American
ginseng (Bailey 2017). The lower value is reflective of the belief that chi is not as present
in the lower-valued ginsengs. One pharmacopeia lists 10 different types of Panax
ginseng, each being able to treat a different kind of body ailment, all based on
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morphological differences distinguished by minute variations of physical description
(Borton 2019). Similar levels of ginsenosides were found in all of the root shapes used to
grade roots for the Asian market (Roy et al. 2003). Ginsenosides do vary within ginseng
depending on the species, where it is grown, and the parts of the plant in which they are
found, but they are not in conjunction with the morphological system of the Asian
medicinal system. For example, higher ginsenosides content are found in American
ginseng than in Panax ginseng (Li 1995). Therefore, while we can produce roots that
have large amounts of ginsenosides in agricultural production systems, they have little
value in the export market because they do not resemble a wild root. For instance, in
2002 prices for a cultivated root were approximately $15/pound, while a wild root with a
bulbous shape was around $500/pound (Taylor 2002). Due to the differences between the
Western scientific worldview and that of the Taoist Chinese approach to medicine, it
seems unlikely that cultivating ginseng will have any significant alleviation to the
conservation concerns of continuing to export American ginseng.
With respect to this issue, consumers and producers can play a role in aiding the
conservation of American ginseng. The Forest Grown Verified Program began in 2014
under the Pennsylvania Certified Organic association, and in 2019 was transferred to the
United Plant Savers. The program is a third-party verification program that ensures that
wild-harvested, wild-simulated, woods-grown, and cultivated forest products are all done
in a manner that maintains a base level of population numbers (UPS 2020). Mountain
Rose Herbs is a national wholesaler and retailer of herbal products and is purchasing a
large number of products and species that have been verified by the Forest Grown
Verified Program as sustainably produced. Mountain Rose Herbs is selling American
ginseng root and leaf (MRH 2020). Lastly, the Appalachian Beginning Forest Farming
Coalition (ABFFC 2020) and the Agroforestry and Herb Hub of Appalachian Sustainable
Development (ASD 2020) works with forest farmers and diggers to help them manage
their populations so that they are sustainable.
If demand is not going to decrease for these valuable plants found in the Southern
Appalachian region, which seems unlikely, then we are going to need to implement a
combination of control and replacement strategies. Managers may need to control the
wild harvesting of these plants to protect their populations in the wild, and forest farmers
Shawn Swartz

Pisgah Nantahala Forest Plan Revision and American Ginseng

51

may need to learn to cultivate the plants via wild-simulated methods to reduce demand
and pressure on wild populations. Habitat loss is likely to be the most significant factor
in American ginseng decline, and regulations for mining, timber, and development need
to address this. Proper management of game species that reduces pressure on the forest
understory is also necessary. Without a combination of such strategies, these plants are
likely to remain imperiled.
It is clear that if American ginseng is going to be able to continue to be harvested
from the wild, it must not be harvested illegally; education of harvesters and dealers on
good stewardship practices is essential; and scientists and managers need to learn from
harvesters and dealers about population levels, threats to the species that they are seeing,
and current harvesting techniques. There are some indirect actions managers can take to
ensure that ginseng can continue to be found in the wild. Forest managers can adopt
silvicultural methods for harvesting timber in a manner that promotes the growth of
ginseng. Canopy removal from timber harvest has been shown to increase light intensity
such that high leaf temperature, increased water loss, and photoinhibition occurs. Some
silvicultural activities that could negatively affect ginseng and that typically occur in
forest types where American ginseng often occurs include pre-harvest site preparation,
thinning, shelterwood harvest treatments, two-age retention harvests, and treatment of
competing vegetation for herbicides. (Kaufmann 2006). Invasive species such as oriental
bittersweet (Celastrus orbiculatus) have been found in sites occupied by ginseng on the
PNNF. American ginseng prefers 75% shade and if shade decreases less than 50%,
ginseng subsequent to a harvest it will be susceptible to early senescence (Kauffman
2006). Mature individuals are able to survive increasing light levels, but the younger age
classes will usually have mortality. Increased population levels have been documented
15-20 years after harvest, and techniques that retain shade on the understory, such as
thinning and shelterwood harvests, favor ginseng (Kauffman 2006). Prescribed fire is
unlikely to negatively affect ginseng as the forest types where it occurs are mesic and
fires in these environments are usually low-intensity creeping ground fires. Survival rates
for ginseng in undisturbed sites is 87% but declines to 67% the year after harvesting and
76% in the second year (Chandler and McGraw 2015). While mortality increased, plant
production and seed production did as well, but germination rates for the seeds were
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lower due to desiccation. Harvests such as high grading or diameter limit cutting had
more of a negative effect on ginseng than did silvicultural techniques that mimic old
growth dynamics such as single tree and group selection (Chandler and McGraw 2015).
Research on sustainable harvesting levels is scarce in the literature. One study indicated
that a harvest level of 5%-8% spread over all age groups could be sustainable (Nantel et.
Al 1996). Another study suggested 5% of the population could be sustainable so long as
none of the fruiting individuals were harvested before they had completed their seed
production (McGraw 2003).
While only $26.9 million in ginseng is harvested annually from the same forests
in which $1.27 billion in timber is harvested, this still represents an important source of
livelihood for people in rural areas. As such, co-management for both resources are
necessary on the part of forest managers (Chamberlain et al. 2013). White-tailed deer
densities have increased greatly over the last 60 years and have been found to negatively
affect populations of American ginseng due to browse, as has wild turkey. Deer browse
have been found to remove on average 17% of aboveground vegetation in American
ginseng populations when deer herds are of moderate size. Ginseng populations can grow
under these herd sizes, but when the herd size becomes greater, the populations decrease
(Farrington et al. 2008). Management of deer populations to moderate density levels is
clearly an important piece of sustainable American ginseng harvest. However, some
states that have issues with deer browse on ginseng also have game management
practices that encourage populations of deer, and the pressure exhibited by groups in
favor of managing for greater deer densities are at times more vocal and public than those
that advocate for policies that encourage sustainable harvest of ginseng (Wulfsburg
2019).

Laws & Politics
With prices for dried ginseng root reaching as much of $1,000 per pound,
American ginseng has a long tradition of being harvested for supplemental income in the
Appalachians. It has been exported in large quantities since the late 1800s. However, due
to demands on the natural populations of ginseng, its population throughout its range is in
decline. State and federal regulations are in place to protect the plant, and it is regulated
for export by CITES. Enforcing these regulations can be difficult however, due to the
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mistrust of government, secrecy, poverty, and social networks of ginseng diggers and of
Appalachian culture in general.
Of the 37 states and provinces where American ginseng is known to occur it is
listed as threatened or endangered in 10 of those and listed as vulnerable by another 10.
Thirteen states consider American ginseng to be secure, including North Carolina
(Robbins 1998). That said, American ginseng has not been extirpated from any state of
province within its natural range (Kauffman 2006).
Today it is believed by some conservationists and managers that ginseng is
currently being overharvested. In response to this issue, the United States Forest Service
has created harvest limits and a permit system for ginseng. For American ginseng, the
USFS has required that a permit is required for harvest on public lands in the Southern
Appalachians, and only plants with three prongs are allowed for harvest in a fourteen-day
window. Only up to three wet pounds are allowed for harvest and only 137 permits are
issued on a lottery system (USFS 2013).
Concern about a reduction in wild populations resulted in its being listed as an
Appendix II species in the 1973 Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES). Under this provision, the Secretary of the
Interior, acting through the US Fish and Wildlife Service (USFWS), determine which
states are allowed to export American ginseng. The USFWS began requiring in 1999 that
ginseng exported from the United States must be at least five years old, and in 2005
began requiring that plants be at least ten years old, as evidenced by nine bud scars on the
rhizome. American ginseng must also be harvested during the season designated by the
state of origin (allowing the plant to complete its reproductive cycle) and have at least
three leaves (USFWS 2017). Harvest of ginseng is illegal on most state lands and all
national parks. Written permission is required to harvest from private land and a permit is
required to harvest from national forests. In addition to these regulations, good
stewardship practices recommend harvesting plants only with red berries, and to squeeze
the seeds from the berries and plant them in an inch of soil about a foot apart near the
harvested plant. It is also recommended to leave some mature plants, removing the above
ground stem and leaves to hide the plants from additional harvest. Any young plants that
were disturbed should be replaced (USFWS 2015).
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Each state registers its dealers who record and quantify the harvest data by county
from the individual harvesters. State inspectors certify the collections from the dealers
and issue a permit verifying that the roots were harvested in a legal manner based upon
the information they were provided from the dealer (Robbins 1998). There is no way the
dealers or inspectors are able to verify that the harvest occurred legally, other than
accepting the word of the harvester. Large exporters then purchase certified roots from
dealers and export the ginseng from one of the five ports in the nation that have been
designated for exporting American ginseng. At the ports the Animal and Plant Health
Inspection Service (APHIS) under the US Department of Agriculture (USDA) quantifies
and inspects the ginseng leaving the country. As of 2006, 85-90% of the ginseng exported
from the United States goes to Hong Kong (Robbins 1998). These exports have a CITES
certificate which certifies and stipulates that the harvest of the American ginseng did not
result in a concern for the viability of the parent stock (Robbins 1998).
However, it is uncertain if these regulations are ensuring the long-term sustainable
harvest of American ginseng. CITIES requires states to submit data for review but does
not provide any funding for this activity, nor is there a monitoring protocol that is
consistent among all of the states. Illegal harvesting such as harvesting out of season,
harvesting plants that are immature, and from locations where harvesting is not allowed,
has been documented to occur (Van der Vort and McGraw 2006). Research has
demonstrated that failure to comply with these regulations can result in reductions in
population size by up to 15% per year, a rate that could result in rapid extinction.
However, complying with regulations has been shown to also reduce population size by
as much as 8% per year. Alternatively, the good stewardship practices as described above
result in a 4% increase in population size per year, a 12% improvement over regulatory
measures (Van der Vort and McGraw 2006). Unfortunately, research has shown that
good stewardship practices are not the norm for how populations are generally treated by
harvesters. A stand has a 15% chance of being harvested in any given year, with each
plant having about a 1% chance of being harvested, with 7% of the plants within each
harvested population being taken. However, the regulations are not being followed, 69%
of the plants harvested had no ripe berries on them, and 37% of the plants had less than
three prongs, therefore being undersized (McGraw et al 2010). Additionally, 21% of
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harvests occurred out of season and 65% of harvests were done without permission of the
landowner. Harvests that were illegal by violating at least one regulation were 94% and
comprised over 98% of the plants harvested (McGraw et al 2010). This data suggests that
harvesters are largely not utilizing good stewardship methods. Enforcing these
regulations can be difficult however, due to the previously noted mistrust of government,
secrecy, poverty, and the social networks of ginseng diggers and of Appalachian culture
in general. In other words, there is a gap between federal and state regulators and diggers
in rural Appalachia. This is a critical issue, as the behavior of harvesters can dramatically
affect the conservation of populations of American ginseng in the wild. Ignoring
regulations of harvest limits and harvest season dates has been shown to lead to marked
decline in populations of American ginseng, while self-imposed limits on the harvester
have succeeded in conserving populations of the plant (Van der Voort & McGraw 2006).
Given the failure of rules and regulations to conserve American ginseng, questions about
the extent to which rural diggers follow these rules, the degree to which the regulations
are ignored, and the reasons for following or not following them are going to be key to
American ginseng conservation.
The Nature Conservancy reclassified American ginseng from the global rank of
G4, or “common”, to G3/G4 “rare/common”. The main reason for doing so was the
relatively small number of populations known to be in the wild coupled with large
harvest rates (Kauffman 2006). G4-ranked species have 100 to 1000 known populations,
while G3 populations have 21-100 populations known to occur within its range. Besides
population size, other considerations taken into account when assigning the ranking
include population health, range, whether the population is increasing or decreasing,
known threats, and fragility. Ginseng was reassigned because harvest pressure leads to
fragility. Nine states have a lesser rare rank, S4 or S5. North Carolina gives it a rank of
S4, which is, “Apparently secure in state, often with more than 100 occurrences,” and as
a nation the United States gave ginseng a rank of N3N4 (Kauffman 2006). Watch List
Plots established on public and private land in 1979 and 1980 were abandoned due to
funding difficulties (Sutter and Kauffman 2000).
In North Carolina the Plant Control Program is responsible for working with the
USFWS to ensure CITES regulations are being followed. USFWS makes their
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determination based on the protective measures and regulations adopted by the state,
along with evidence of the status of wild populations in the state (NCPCP 2020). The
North Carolina Plant Control Program does have regulations in place. They limit the
harvest season to September 1 to December 31 and require landowner permission to
harvest. Only three- and four-prong plants may be harvested, and selling and trading
ginseng requires a permit (NCPCP 2020). However, they are not collecting any evidence
of the status of wild populations in the state as they do not conduct any monitoring of
populations, which seems contrary to their mandate with CITES.
The North Carolina Heritage Program consolidates information about hundreds of
rare species and natural communities in the state. Their information is aggregated and
shared by methodology developed by the Nature Conservancy and maintained by
NatureServ (NCHP 2020). However, only presence/absence information is kept on
American ginseng since it is not considered threatened in the state, only on the watch list.
It is considered W1, Exploited, which is, “Rare but Relatively Secure – Species whose
status in NC is relatively well-known and appear to be relatively secure at this time.
While still notably rare, these species do not currently require site-specific monitoring
and so are not on the Rare List.” Their database has presence/absence information on
American ginseng on a county basis (NCHP 2020). The North Carolina Parks Service
maintains the Vascular Plants of North Carolina Database, which is comprised of the
Biotics database of the North Carolina Natural Heritage Program. The names of plants
and their global status come from NatureServ and the NC Natural Heritage Program
provides the state ranks. They list American ginseng as W1, S3S4, and G3G4.
W1 = Rare, but relatively secure.
State Rank:
S3 = Rare or uncommon in the state. Typically 21-100 occurrences or between 3,000 and
10,000 individuals.
S4 = Apparently secure in the state. Usually more than 100 occurrences or more than
10,000 individuals.
Global Rank:
G3 = Vulnerable globally. Typically 21-100 occurrences or between 3,000 and 10,000
individuals.
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G4 = Apparently secure globally. Usually more than 100 occurrences or more than
10,000 individuals (VPNC 2020).
They also have presence/absence information on American ginseng, and they distinguish
whether the information is based on an herbarium collection, a mention in the literature,
or a sighting by a reputable botanist (VPNC 2020).

Collection – Natural occurrence. Records are based on specimens in herbaria and are believed by the
editors to represent occurrences in natural settings and locations. Most data are from the SERNEC website,
which lists collections from herbaria across the country. In some cases, records from the USDA website,
and RAB (1968), are included, as these tend to be based on specimens (though the herbaria cannot be
traced)
Literature – Natural occurrence. Records (from likely natural settings and locations) are based on
occurrences found on various websites or publications, including papers in journals, that are available to the
public, but which are not clearly specimens in herbaria.
Photo – Natural occurrence. Records (from likely natural settings and locations) are based on identifiable
photographs.
Sight – Natural occurrence. Records (from likely natural settings and locations) are based on sight reports
by reputable botanists/biologists.
(VPNC 2020)
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Sutter and Kauffman suggest that one way to estimate how much poaching is
occurring in NPNP is to compare the sales of ginseng by county to the percentage of land
ownership of NPNF to the number of permits sold. For instance, in 1998 5,190 pounds of
ginseng was sold in the 17 counties that have significant ownership by NPNF (Sutter and
Kauffman 2000). This equates to 15,500 wet weight pounds, or 15,500 permits. NPNF
ownership in these counties is 22% and therefore 3,426 permits would need to have been
sold to account for the USFS percentage of the harvest. However, during 1998 only 515
USFS permits were sold for American ginseng. The authors believe that the deficit is
from poaching on NPNF (Sutter and Kauffman 2000), but there are other possible
explanations such as importation from other areas where harvesting is illegal or the sale
of wild-simulated forest-farmed ginseng as wild ginseng.
The National Forest Management Act and US Forest Service policy dictate that
all National Forests must be managed in a manner that maintains viable populations of all
native plant and animal species. FDM 26705.22 defines a viable population as one that
has enough reproductive individuals to ensure the continued existence throughout its
natural range within the planning area (Kauffman 2006). In 2001 the Special Forest
Product National Strategy mandated that National Forests conduct “Inventory,
monitoring, and research providing the information needed to manage SFP species and
resources for sustainability, and to ensure their ecosystem roles and functions are
maintained.” House Bill 2466 of the One Hundred Sixth Congress requires National
Forests to "collect not less than the fair market value for forest botanical products
harvested" on the lands they manage, “shall conduct appropriate analyses to determine
whether and how the harvest of forest botanical products on National Forest System lands
can be conducted on a sustainable basis," shall "not permit...the harvest of forest
botanical products at levels in excess of sustainable harvest levels,” “ensure special forest
products are available within the limitations of ecosystem sustainability for people to
pursue their economic, cultural, and social well-being.” (Kauffman 2006)

Existing Management
In the 1996-1997 Management Plan, there was an inconsistent approach to
managing ginseng harvest on districts of the PNNF with the price of permits ranging
from $10/dried pound to $20/wet pound, some districts allowing harvest from September
Shawn Swartz

Pisgah Nantahala Forest Plan Revision and American Ginseng

59

through the remaining growing season, and some only allowing harvest every other year
(Kauffman 2008). In 1997, management was unified by setting the price to $30/wet
pound across all districts, eliminating any seasonal restriction on harvest, and developing
a consistent permit form. At the time, this represented a permit fee equivalent to 25% of
the market price for American ginseng (Kauffman 2008). However, the price for a permit
in the PNNF had not increased between 1997 and 2007. In 2007, the number of permits
doubled that of 2006 and was the largest number of permits issued in a decade. Given
that a large population consists of between 100 and 200 individuals, and that an average
population consists of 25-50 individuals, the amount of American ginseng permitted to be
harvested on the PNNF would equate to 4,000 to 8,000 populations (Kauffman 2008). In
2008 the cost of a ginseng permit rose to $40 per wet pound, the collection season was
limited from September 1 to September 30, and there was a limit of three wet pounds per
individual per district (Kauffman 2008). There were 240 permits issued on the PNNF in
2007, 60 less than all the permits issued for all seven other national forests that issue
permits for ginseng combined. In 2007, the revenue generated from American ginseng
permits on the PNNF was $7,200, $775 more than the seven other national forests
combined (Kauffman 2008). However, this amount is still too low to fund an adequate
monitoring system on the PNNF.

Year

Permits

1997
1998
1999
2000
2001
2002
2003
2004

514
450
355
429
600
355
276
240

Harvest Estimate
Harvested
Individuals Forest Estimate

48,800
43,500
34,700
47,000
73,000
42,000
32,000
28,500

1,500,000
1,500,000
1,500,000
1,500,000
1,500,000
1,500,000
1,450,000
1,450,000

3%
3%
2%
3%
5%
3%
2%
2%

(Kauffman 2006)

In 2005 roots on the PNNF were marked with a phosphorescent dye and a scent
marker in wilderness areas and in natural areas where harvesting is prohibited. If local
law enforcement officers or state ginseng inspectors scan or use a K-9 unit on the roots,
they can be flagged as being illegally harvested in an attempt to dissuade poachers
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(Kauffman 2006). If detected, roots can be seized by state inspectors and dealers can lose
profits, giving them an incentive to ensure they are not purchasing roots that were
illegally acquired. Also, in 2005 the PNNF were given permission to retain receipts of
permits for special forest products, which could then be utilized for administrative,
monitoring, and law enforcement costs associated with a special forest products program
(Kauffman 2006).
In 2013, the season was shortened by half, beginning on September 1 as before
and now ending September 15. The permits were also reduced to 25% of the number
issued the prior three years, totaling 136 for the six districts on the PNNF (Kauffman
2015). It has shown in the past when the cost for permits increase permits purchased
decreases, but the amount harvested and sold in counties where National Forests are
located do not increase by the same amount (Kauffman 2006).
The latest draft of the PNNF management plan revision dedicates two pages to
non-timber forest products. After defining what all could be included as a non-timber
forest product, the plan lists eight desired conditions, five objectives, two guidelines, and
a management approach. The only condition specific to ginseng is NTFP-DC-05, which
says, “American ginseng has large healthy reproducing populations typically with more
than 500 individuals and occasionally with more than 1000 individuals. Older age classes
within populations represent at least 40 percent of all the individuals. Genotype diversity
within populations represent the Southern Appalachian types.” (USFS 2020). The two
objectives that pertain to American ginseng are NTFP-O-01, “Tier 1: Every two years,
assess at least one non-timber forest product to ensure sustainability and stable
populations for species with higher harvest rates or biological susceptibility such as
American ginseng, Ramps, Galax, and Fraser fir.”, and NTFP-O-O2, “Tier 1: Annually,
continue to produce local ginseng seeds in the nursery and augment or establish at least
ten ginseng populations with southern Appalachian germplasm (seeds or transplants) over
the life of the plan” (USDA 2020). The standard specific to ginseng is NTFP-S-04, “Only
allow collection of products at sustainable harvest rates as confirmed by forest wide
monitoring.” (USDA 2020). Lastly, the guideline that is relevant to American ginseng is
NTFP-G-01, “Utilize associated indicator species for determining site locations for
establishing new American ginseng populations.” (USDA 2020).
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This season the PNNF is once again having a lottery for ginseng permits.
Individuals can apply for a permit between June 22 and July 27, 2020. Individuals
receiving a permit will receive notification by August 25, and the permits are effective
given September 16. (Watauga Democrat 2020). The Pisgah National Forest is giving 29
permits on the Appalachian Ranger District, seven permits on the Grandfather Ranger
District, and eight permits on the Pisgah Ranger District. On the Nantahala National
Forest, the Cheoah Ranger District received 16 permits, 66 permits on the Nantahala
National Forest, and 10 permits on the Tusquitee Ranger District (Watauga Democrat
2020). Each district can limit harvest from designated wilderness and other natural areas
set aside for research purposes and has increased law enforcement and penalties for
poaching. Penalties for poaching American ginseng could be up to $5,000, six months in
prison, or both (Watauga Democrat 2020).

Management Recommendations
Given that less than 1% of the 1987 plan addressed Non-Timber Forest Products
and their significance to the region’s economic, ecological, and cultural aspects, it is
imperative that the Pisgah and Nantahala National Forest Plan Revision conduct a supply
and demand analysis, identify research issues, respond to issues, develop goals, define
desired future conditions, develop forest-wide standards and guidelines, and write
management area prescriptions for Non-Timber Forest Products (Chamberlain et al.
2002).
In their assessment of the ecological and economic viability of American ginseng
on US Forest Service Lands in NC, Sutton and Kauffman recommended that we
maintain, and possibly expand, reserves where ginseng is not harvested. Currently
reserves in western North Carolina exist on the Great Smoky and Blue Ridge Parkway
National Parks, all state parks and game lands, designated Wilderness areas, and other
natural heritage areas in NPNF. The next thing they recommend is education for diggers,
dealers, law enforcement, the judicial system, legislators, and the public about proper
management of American ginseng. Each Ranger on the NPNF is expected to cover
150,000 to 250,000 acres. It is impossible to deal with poaching, whether that be on
reserves or harvesting outside of regulations (Sutter and Kauffman 2000). They also
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suggest that if wild-simulated ginseng were to be sold at the same prices as wild ginseng
then the amount of cultivated ginseng could be counted. Being able to separate out wildsimulated ginseng from wild ginseng in the export totals would give us a much better
understanding of how much ginseng exists in the wild. At this time because wild ginseng
sells for more on the export market than does wild-simulated ginseng, most growers are
calling their cultivated ginseng wild ginseng (Kauffman 2015). This confuses the
situation when observation and monitoring of American ginseng indicate that the plant is
declining in the wild, and yet exports continue to be high over time.
Sutton and Kauffman recommend a re-seeding program whereby known
populations of ginseng and areas where ginseng is absent but known to be of suitable
habitat are supplemented with seed that has been produced from similar genetic
characteristics as native populations (Sutter and Kauffman 2000). This analysis suggests
the need a long-term national program of monitoring in which we know how populations
of American ginseng are behaving in the wild under harvest pressures. State and federal
agencies need to be properly funded to conduct the monitoring programs. Permit fees and
portions of export fees could be allocated to funding the monitoring programs. At this
time, we truly do not know if American ginseng is threatened, or if it is, to what extent it
is threatened. CITES made the listing based upon export amounts, not from inventory
information. CITES assigns the USFWS to ensure that American ginseng exports are
sustainable and requires each state to verify that the harvest levels are sustainable.
However, the North Carolina Plant Conservation Program which reports information to
the USFWS does not inventory or monitor American ginseng levels. It is informed by the
North Carolina Natural Heritage Program, who also does not monitor populations of
American ginseng because they do not consider the plant to be rare.
The PNNF are the only National Forests in Region 8 or 9 that have done any
monitoring of American ginseng populations, but as has been shown in this capstone their
monitoring has consisted of small data sets, biased sampling techniques, inconsistent
monitoring of the same plots over time, changes to inventory design, and other
limitations that make their results inconclusive. Before American ginseng can be
sustainably managed on the PNNF, it is imperative that a monitoring program be funded
that collects a robust data set in order to establish a baseline as to the true population
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numbers. With such a baseline it will be possible to see how American ginseng responds
to harvesting over an extensive period of time through further monitoring.
It is not known how rapidly American ginseng can reestablish on a site following
a two-age regeneration harvests with low residual basal area. It could be relatively soon,
on the order of 5-10 years, or there could be a lack of propagules to serve as a seed source
if adjacent harvests are nearby each other at the landscape scale. Harvests also require
roads that could possibly increase access to populations. As was discussed in the first part
of this paper, areas can be matched up with their natural disturbance regime and desired
objectives. Given that the preferred habitat of American ginseng and its method of seed
dispersal, the wood thrush, prefer relatively undisturbed mesic rich cove communities,
these areas could be set aside as reserves that would aid in American ginseng
conservation, while also providing for an increase in the old-growth component on the
PNNF, as well as delivering the request for increased Wilderness designations for
preservationists and recreators. Areas where American ginseng does not do well, such as
xeric fire-dependent communities, could be managed for timber and game management,
providing for timber revenue and early succession habitat desired by hunters. Managing
stands according to their natural disturbance regimes and natural range of variation has
the possibility of both optimizing the overall health of all of the ecological communities
found within the PNNF, and also providing for the full range of benefits and outcomes
desired by all of the stakeholders involved in the PNNF Plan Revision process.

Collaborative Monitoring Feasibility
Given the limited funding and personnel of managers, botanists, and scientists on
the PNNF, the knowledge of populations numbers and trends would be greatly improved
were harvesters to collect data while they gather American ginseng. However, there is a
great amount of mistrust on both sides that could prevent this from happening. Botanists
and managers often view harvesters as law-breaking exploiters ignorant in the ways of
science, whereas harvesters view scientists and managers with suspicion, afraid that the
information will be used against them, either criminally or to prevent them from being
able to harvest in the future. Much work to build trust would need to occur on both sides
before this is likely to occur. An example of a good working relationship between
scientists and diggers can be seen with North Carolina County Extension Director Jim
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Hamilton. By providing support to diggers in the form of market access, seed and advice
to diggers who want to grow wild-simulated ginseng or cultivate their patches, working
with local law enforcement to ensure that poaching on private land is enforced, and even
writing a novel about digging ginseng, Jim Hamilton has earned the trust of local diggers,
and they are willing to share information with him that they normally wouldn’t share to
scientists or those working with the government (Hamilton 2019).
Threat

Management Recommendation

Lack of Reserves on the PNNF

Increase in designated wilderness areas for the
management of old-growth conditions in oak and
rich cove communities

Poaching

Increase in law enforcement personnel, fines,
education programming, and dying of roots

Overharvest

Increase wild-simulated cultivation of ginseng
and markets that maintain prices equivalent to
wild harvested ginseng, cooperation with diggers

Lack of understanding about

Extensive and long-term monitoring program,

populations on the PNNF

involvement and participation of diggers

Conclusions
The management recommendations for the PNNF listed in the first section of this
capstone will result in a resolution of stakeholder needs and desires for the PNNF, while
providing for ecological restoration, ecosystem services, protection of cultural values,
enjoyment and recreation, and a vibrant sustainable economy based on a variety of forest
products. As has been demonstrated in the second portion of this capstone, this also
applies to the specific case of a non-timber forest product such as the harvest of
American ginseng.
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Appendix 1 Map of Pisgah National Forest

Source: https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5425096.pdf
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Appendix 2 Pisgah Nantahala Revision Plan Planning Units

Source: https://mountainx.com/news/forest-plan-revision-highlights-conflicting-interests/
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Appendix 3 Southern Appalachian Assessment Area

Source: https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd543221.pdf
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Appendix 5 Diagram Depicting the Stakeholder Desires for the Pisgah Nantahala
National Forest
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Appendix 4 Matrix Depicting the Social, Economic and Ecological Needs of
Stakeholder Desires for the Pisgah Nantahala National Forest
Value
Ecological

Indicator
Wildlife

Effect
Management of the forest that benefits nongame, game, and threatened and endangered
species through increasing and preserving
habitat.

Water

Activities that support the quality of surface and
ground water for wildlife, human use, and
ecosystem services by controlling erosion, and
restoring stream banks.

Restoration

Increase structural and age diversity, improve
resilience to climate change, and control exotic
invasive species.

Fire

Implementation of prescribed fire in the
landscape and the suppression of catastrophic
fires.

Social

Recreation

Users utilize the forest for hiking, camping,
fishing, hunting, mountain biking, rafting, offroad vehicles, and horseback riding.

Wilderness

Wilderness designations for advocates.

Historic

Protection of cultural resources.

Native Peoples

Ensure access to the gathering of forest
products by federally recognized tribes.

Economic

Timber harvest

Generate economic livelihood and benefits for
loggers, sawmills, chip mills, pulp mills, and
secondary industries.

Recreation

Generate economic livelihood from guiding
services, outfitters, and stables.
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