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Advice: The Division of Scientific Authority (DSA) finds that the export of roots and root parts 
of wild and wild-simulated American ginseng legally harvested during the 2022 harvest season 
in: Alabama, Arkansas, Georgia, Illinois, Indiana, Iowa, Kentucky, Maryland, Minnesota, 
Missouri, New York, North Carolina, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, West 
Virginia, Wisconsin, and the Menominee Indian Tribe of Wisconsin will not be detrimental to 
the survival of this species, provided the following CONDITION is implemented: 
 

All wild and wild-simulated American ginseng roots and root parts for export  
must be from plants that are 5-years of age or older (i.e., the rhizome attached 
to the root must have 4 or more visible stem scars).   

 
The age of American ginseng plants can be determined by counting the stem scars present on the 
rhizome (commonly referred to as “root neck”) connected to the root.  A stem scar is formed on 
the rhizome from the abscission of the plant stem.  A plant with 3 leaves (3 “prongs”) or more, 
each leaf comprised of 3-5 leaflets, is most likely to be 5-years of age or older. 
 
This General Advice is valid for the export of wild and wild-simulated ginseng roots legally 
harvested during the 2022 harvest season in the 19 States and Tribe above, unless the DSA 
receives new or additional information regarding the status of or management this species that 
indicate this finding should be rescinded.   
 
The American ginseng management programs in the 19 States and Tribe are approved under the 
U.S. Fish and Wildlife Service (Service) CITES (Convention on International Trade in 
Endangered Species of Wild Fauna and Flora) Export Program (CEP) for this species (Service 
regulation 50 CFR §23.68).  
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Basis for advice: 
 
This finding is based on our review of the annual State and Tribe harvest reports for American 
ginseng (hereafter referred to as ginseng), information from State and other Federal agencies, 
published peer-reviewed literature, and other information on legal and illegal harvest of ginseng, 
and the status and trade of this species and relevant information.  
 
International Trade and CITES Appendix-II listing 
 
The harvest of wild ginseng roots for international trade began in the early 1700s in North 
America with exports to China (Carlson 1986); the first shipments from the Colonies was in 
1773 (Williams 1957).  The harvest of the root kills the ginseng plant.  Due to concerns of 
overharvest of wild ginseng roots for international trade, this species was included in Appendix 
II of the CITES in 1975.  Appendix II includes species not necessarily threatened with 
extinction, but in which trade must be controlled in order to avoid utilization incompatible with 
their survival.  The Appendix-II inclusion of ginseng covers live and dead plants, whole and 
sliced roots, and parts of roots (including root fibers and hairs), and excludes manufactured parts 
or derivatives such as powders, pills, extracts, tonics, teas, and confectionary.   
 
The United States is the only exporter of wild ginseng (P. quinquefolius) roots, and it is 
considered one of the most economically important U.S. native medicinal plants harvested for 
international trade (Robbins 2000; Chamberlain et al. 2013).  Exports are mainly to Asia where 
more than 95% of wild ginseng is consumed (Liu et al. 2021), Asian consumers regard wild 
ginseng roots more favorable than cultivated ginseng roots (Robbins 2000; Arik et al. 2020; Liu 
et al. 2021).   
 
Biology, Ecology, and the Conservation Status of American ginseng 
 
Ginseng is a slow-growing, long-lived herbaceous perennial plant that occurs in deciduous 
forests of eastern United States and Canada (Anderson et al. 1993; McGraw et al. 2013).  The 
species’ range extends from southern Ontario and Quebec, west to Minnesota, south to eastern 
Oklahoma and northern Georgia, and east to Maine (Gleason and Cronquist 1991).  Ginseng is 
considered to be rare or uncommon in most of its range (Anderson et al. 1993; McGraw et al. 
2003; Carignan and Branchaud 2018), with less than 1% of the global population of ginseng 
occurs in Canada (Carignan and Branchaud 2018).  
 
Ginseng is physiologically adapted to low light conditions of mature deciduous forests.  The tree 
canopy is characterized by low levels of diffused sunlight with spatially and temporally 
heterogeneous patches of more intense sunlight referred to as ‘sunflecks’ (Fournier et al. 2004; 
Wagner and McGraw 2013).   
 
Seedlings emerge in the spring with a single leaf with three small leaflets (Lewis and Zenger 
1982; McGraw et al. 2013).  Juvenile plants produce 2-leaves, and adult plants produce 3- to 4-
leaves (infrequently 5 leaves) (McGraw et al. 2013); each leaf is palmately compound, with 3 to 
5 leaflets.  Leaves occur in a whorl at the summit of a single stem that grows from the root 
(Radford et al. 1968).  The colloquial name for a ginseng leaf is “prong” (e.g., 1 prong; 2 prongs; 
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3 prongs).  Plants do not replace the stem and leaves if they are damaged or die during the 
growing season (i.e., determinate plant growth).   
 
The life cycle of ginseng is typically comprised of distinct morphological stage classes 
determined by the number of leaves (1-leaf, 2-leaf, 3-leaf, 4 leaves).  The life stages of ginseng 
were originally described as plants increasing in size with age, from a seedling to a 2-leaf plant, 
to a 3-leaf plant, to a 4-leaf plant (Anderson et al. 1993).  Long-term demographic population 
monitoring has since shown that plants may continue to remain in a leaf stage over several 
growing seasons or revert to an earlier stage (e.g., from a 3-leaf plant to a 2-leaf plant), in 
particular as a result of herbivory (Farrington et al. 2009, McGraw et al. 2013).  The overall size 
of a plant (leaf number and leaf area) is a good predictor of its capacity to survive and reproduce 
and increases as plants age (Carpenter and Cottam 1982; Lewis and Zenger 1982; Anderson et al. 
1993; Mooney and McGraw 2009).   
 
When the aboveground stem of the plant dies in autumn, it marks a permanent scar on the 
underground rhizome (commonly referred to as “root neck”) connected to the root.  The 
approximate age of a plant can be determined by counting the number of stem scars on the 
rhizome (Lewis and Zenger 1982; Anderson et al. 1993).  Where the rhizome and the root collar 
meet indicate the first year of growth, and each subsequent year of growth is marked by a bud-
scale scar on the rhizome (Carpenter and Cottam 1982; Lewis and Zenger 1982; Anderson et al. 
1993).  The minimum age of a plant can be determined by counting the number of bud-scale 
scars on the rhizome plus one for the first year of growth.  Field studies have revealed that 
ginseng plants, in general, live to 20 to 25 years, and older plants are uncommon (Lewis and 
Zenger 1982; Lewis 1984; Carpenter and Cottam 1982; Mooney and McGraw 2009; McGraw 
and Chandler 2018).   
 
Reproduction is by seed.  There is a long pre-reproductive period before plants produce flowers, 
fruits, and seeds (Lewis and Zenger 1982; Charron and Gagnon 1991; McGraw et al. 2013).  At 
the 2-leaf stage, flowering is possible, although seeds are rarely produced (Carpenter and Cottam 
1982; Schlessman 1985; McGraw et al. 2013).  In general, plants with 3 or 4 leaves are 
reproductive (Schlessman 1985; McGraw et al. 2005; McGraw et al. 2013).  The inflorescence is 
an umbel with greenish-white flowers that bloom in June and July (Lewis and Zenger 1982; 
Schlessman 1985).  Ginseng is a mixed-mating species, meaning a flower can self-pollinate 
(selfing) or cross-pollinate (outcrossing).  The anthers (male) mature before the stigmas (female) 
which allows cross-pollination with flowers of nearby plants (Carpenter and Cottam 1982; Lewis 
and Zenger 1983; Schlessman 1985; Mooney and McGraw 2007).  Although flowers are 
morphologically adapted for mixed mating (Lewis and Zenger 1983; Schlessman 1985), genetic 
research has shown the species’ genetic profile is more consistent with a predominant life-history 
strategy of a self-pollinating species rather than cross-pollinating species (Cruse-Sanders and 
Hamrick 2004; Grubbs and Case 2004). 
 
Generalist pollinators that have been observed visiting flowers are syrihid flies (Syrphidae) and 
halictid bees (Lasioglossum (Dialictus)) (Lewis and Zenger 1983; Schlessman 1985).  A field 
study looking at patches (i.e., “clusters”) of plants within populations relative to seed production, 
found that plants in smaller “clusters” produced less fruits (thus seeds) per plant than plants in 
larger “clusters” and densities, suggesting that small populations separated by distance from 
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lager populations can limit pollinator visits, which may have negative consequences on 
reproduction (i.e., Allee effect) (Hackney and McGraw 2001).   
 
Fruits begin to form in mid-summer, changing from green to red in color and are mature by 
autumn; fruits generally fall within 2 meters (m.) (6.5 feet (ft.)) of the parent plant (McGraw et 
al. 2005; Mooney and McGraw 2007).  Fruits are susceptible to predation by white-tailed deer 
(Odocoileus virginianus) and small mammals (Furedi and McGraw 2004).  Thrushes (Hylocichla 
spp.), in particular the wood thrush (H. mustelina), are the primary dispersal vectors for long-
distant seed movement (mean distance 15.2-21.7 m. (49.8-71.1 ft.) up to 96.6 m. (316.9 ft.) 
(Hruska et al. 2014; Elza et al. 2016).  Although wood thrushes are still common throughout 
deciduous forests of eastern North America, populations declined by nearly 2% per year between 
1966 and 2015 resulting in a cumulative decline of 62% percent, according to the North 
American Breeding Bird Survey (Cornell Lab of Ornithology 2019).  
 
Ginseng fruits typically contain two seeds (Carpenter and Cottam 1982; Lewis and Zenger 1983; 
Anderson et al. 1993), although three-seeded fruit have been reported (Schlessman 1985).  Seeds 
have a morphophysiological dormancy, in that  the embryo is not fully developed and requires a 
period of moist, warm stratification to continue to develop, followed by winter chilling 
conditions to break the physiological dormancy (Baskin and Baskin 1998).  Seeds typically 
germinate after 18-21 months of cool-warm-cool temperature sequence (Anderson et al. 1993; 
Lewis and Zenger 1982; Stoltz and Snyder 1985; Hackney and McGraw 2001).  Seeds planted 
from mature red fruits are more likely to germinate than seeds of green fruits (McGraw et al. 
2005).  Ginseng harvesters that plant the seeds of harvested plants 2 centimeters (ca. 1 inch) deep 
in the soil can increase the germination success over seeds that naturally fall to the ground 
(McGraw et al. 2005).  Seeds have been determined to be viable up to four years in the soil 
(Souther and McGraw 2010).   
 
Population growth is affected by low fecundity and high seed mortality (Carpenter and Cottam 
1982; Lewis and Zenger 1982; Schlessman 1985).  Populations are small and widely distributed; 
occurrence varies from frequent to uncommon to rare (Anderson et al. 1993; McGraw et al. 
2003; Albrecht and McCarthy 2009).  Populations range in size from a few dozen plants (less 
than 1 acre in size) to up to fewer than 200 plants (covering nearly 10 acres) (McGraw et al. 
2013).  Within populations, smaller groups (i.e., “clusters”) of plants can range from 1 plant to 
more than 100 plants within 1 m2 (10.7 ft2) area (McGraw et al. 2010). 
 
In forests (e.g., State and Federal lands, private conservation lands) where harvest is prohibited, 
researchers have reported that populations tend to have more adult plants (3- and 4-leaf plants) 
compared to populations where harvest is allowed, which tend to have higher proportions of 
seedlings and juvenile plants (1- and 2-leaf plants) (Cruse-Sanders and Hamrick 2004; McGraw 
et al. 2013).  The observed higher ratio of seedlings and juvenile plants to adult plants in 
populations has been described as the “fingerprint” of harvest pressure (Mooney and McGraw 
2009).  
 
High densities of white-tailed deer throughout eastern United States are affecting forest 
understory plants, including ginseng.  The U.S. Forest Service reported that 59% of the 182.4 
million acres of forest land inventoried in the Midwest and Northeast (comprised of 24 States) 
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was estimated to have moderate or high browse impacts, and that the Mid-Atlantic region had the 
highest proportion of forest land with moderate or high browse impacts (79%) (McWilliams et 
al. 2018).  In particular, oak/hickory (Quercus/Carya) and maple/beech/birch 
(Acer/Fagus/Betula) forests were estimated to have moderate or high browse impacts above the 
regional average, 69% and 65%, respectively (McWilliams et al. 2018).  
 
Although ginseng is not considered a ‘preferred’ food plant for white-tailed deer (Hruska et al.  
2014), deer consume both leaves and fruits, and tend to browse larger plants over smaller plants 
(Furedi and McGraw 2004; McGraw and Furedi 2005; Farrington et al. 2009; McGraw and 
Chandler 2018).  Repeated browsing by white-tailed deer can over time, cause decline in 
population growth by loss of reproductive output including seed production, and reduce plant 
size as browsed leaves and flowers are not replaced during the growing season, and can cause 
mortality of plants (McGraw and Furedi 2005; Farrington et al. 2009; McGraw et al. 2013; 
McGraw and Chandler 2018).  Fruits and seeds are also consumed by small rodents (McGraw et 
al. 2013); however, the overall impact of such predators on seedling recruitment are unknown.  
 
Genetic diversity allows a population to adapt to a changing environment and to buffer against 
stochastic events.  Research of ginseng populations have shown there is significantly greater 
genetic diversity among populations than within populations indicating restricted gene flow and 
spatial distance between populations (Cruse-Sanders and Hamrick 2004).  Populations on lands 
where harvest is prohibited have higher levels of genetic diversity than populations where 
harvest is allowed, suggesting that populations subject to harvest pressure have experienced 
restriction of gene flow and genetic drift (Cruse-Sanders and Hamrick 2004; Cruse-Sanders et al. 
2005).  The conservation concern is that genetic diversity is gradually lost in ginseng populations 
that are isolated by distance, resulting in higher rates of selfing and mating of related plants 
(inbreeding) and reduction of fitness (Cruse-Sanders and Hamrick 2004; Grubbs and Case 2004; 
Mooney and McGraw 2007; Schlag and McIntosh 2012).  Inbreeding depression is the reduction 
of fitness among offspring of closely related individuals.  Studies have shown plants within 2 m. 
(6.5 ft.) of each other tend to be genetically related, and that adult plants maintain more genetic 
diversity than juvenile plants (Cruse-Sanders and Hamrick 2004).  Ginseng populations may be 
at risk of inbreeding depression and the subsequent loss of fitness among offspring of closely 
related plants as populations become smaller and distant from other populations (Cruse-Sanders 
and Hamrick 2004; Souther and McGraw 2014). 
 
Researchers have documented higher levels of genetic diversity in field-cultivated plants than 
wild populations, largely due to the practice of mixing different seed lots, resulting in plants that 
are genetically more similar to each other than to wild plants (Boehm et al. 1999; Schluter and 
Punja 2002; Grubbs and Case 2004).  Genetic studies have revealed plants grown from field-
cultivated seeds growing among wild plants (Boehm et al. 1999; Schlag and McIntosh 2012; 
Young et al. 2012), indicating the intentional planting of cultivated sourced seeds (Grubbs and 
Case 2004; Young et al. 2012; McGraw et al. 2013).  The conservation concern is wild plants 
cross-pollinated with non-wild plants (grown from cultivated seeds) may produce offspring with 
traits more similar to cultivated plants than to wild plants, and may introduce non-local 
genotypes (i.e., maladaptive) into wild populations (Mooney and McGraw 2007).  As noted 
above regarding inbreeding depression, hybridization between wild plants and plants grown from 
non-local seeds could lead to an outbreeding depression and reduce fitness among offspring.  
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The conservation concern of planting cultivated seeds/non-local seeds in forest habitats is the 
introduction of non-local genotypes into wild populations that may disrupt co-adapted gene 
complexes, and reduce the ability of the species or populations to adapt to changing 
environmental conditions (Cruse-Sanders and Hamrick 2004; Mooney and McGraw 2007; 
Souther and McGraw 2014).   
 
The main threats to ginseng are illegal harvest of roots (McGraw et al. 2010); unsustainable 
harvest (Van der Voort and McGraw 2006; Mooney and McGraw 2009); and browse by white-
tailed deer (Furedi and McGraw 2004; McGraw and Furedi 2005; Farrington et al. 2009). 
Populations are also impacted by invasive non-native plant species (Wixted and McGraw 2009), 
habitat loss (McGraw et al. 2013), and timber harvest (Chandler and McGraw 2015).  
 
A serious threat to forest ecosystems is climate change (Huber and Gulledge 2011; Iverson et al. 
2019).  Ginseng populations are adapted to local climatic conditions (Souther and McGraw 2010, 
2014; Souther et al. 2012).  Research has shown changing climatic conditions such as severe 
rainfall, drought, spring cold snaps, impact ginseng plants and populations over multiple years 
(Souther and McGraw 2010, 2014), and can have long-lasting effects when the habitat is affected 
(Carignan and Branchaud 2018).  More research is needed to fully assess potential impacts of 
climate on the species’ potential resilience and adaptation in response to changing climate and 
forest habitat, particularly given ginseng life history traits and ongoing threats to the species.  
 
NatureServe classifies the national conservation status of ginseng in the United States as 
vulnerable/apparently secure (N3N4); last reviewed in June 2005 (NatureServe 2022).  
Vulnerable (N3) is defined as a species at moderate risk of extinction or elimination due to a 
restricted range, relatively few populations, recent and widespread declines, or other factors; and 
apparently secure (N4) is defined as a species uncommon but not rare; some cause for long-term 
concern due to declines or other factors (NatureServe 2022).   
 
CITES Export Program - States and Tribe management of ginseng 
 
The CEP States and Tribe have codified regulations to ensure legal harvest and to protect 
ginseng populations from overharvest within their respective jurisdictions (50 CFR §23.68).  
Regulations include designated harvest and buying seasons; minimum plant harvest size (i.e., 3–
leaf or 4–leaf plants) and/or plant age requirement (i.e., plants must be 5-years or 10-years of 
age) depending on the State or Tribe; require seeds of harvested plants to be planted at or near 
harvested roots; require ginseng dealers (buyers) to be licensed; and other related requirements.  
With the exception of Illinois that require plants to have 4 compound leaves (4 prongs) at the 
time of harvest, all States require plants to have a minimum of 3 compound leaves (3 prongs); 
plants with 3 or 4 leaves produce seeds necessary for regeneration.  Many States also require 
plants to have red (mature) fruits.  Illinois, Vermont, and the Tribe require harvested plants to be 
10-years of age or older. 
 
State and Tribe officials inspected and certified harvested roots.  The certification of roots ensure 
that they were harvested according to State or Tribe harvest regulations.  All roots intended for 
international export must have the original issued State or Tribe certificate and a valid CITES 
export permit, which must be presented to the USDA Animal and Plant Health Inspection 
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Service - Plant Protection and Quarantine officers at the port of export. 
 
With the exception of Illinois, which starts the first Saturday in September, the harvest season 
start date is September 1 in 18 States and the Tribe.  The harmonized start date helps to 
discourage illegal harvest and transport of ginseng roots across neighboring borders.  The harvest 
of ginseng on State-owned lands (e.g., State parks, forests, natural areas, wildlife management 
areas) is prohibited in 17 States, thereby providing necessary refuge for this species.  Only two 
States (Minnesota and Tennessee) allow harvest in certain State lands with a State-issued harvest 
permit. 
 
Most States require harvesters to obtain landowners’ permission to harvest ginseng on land not 
one’s own, and six States (Alabama, Illinois, Iowa, Maryland, Vermont, and Wisconsin) and the 
Tribe require harvesters to obtain a license or permit to harvest ginseng within its jurisdictions.  
The Tribe further prohibits planting seeds from sources outside the reservation in order to 
prevent non-local genotypes into populations on their land.   
 
State agency websites provide information on the respective States’ laws and regulations to 
harvest, sell, and buy ginseng, and general information about the species, as well as the Service’s 
role in the international export of ginseng (including a link to the Service’s webpage).  Most 
States’ websites also provide a link to the American Herbal Products Association’s “Good 
Stewardship Harvesting of Wild American ginseng” webpage.  A pamphlet for each of the 19 
States can be downloaded with State specific information on its regulations, stewardship harvest 
guidelines, and related information.   
 
As reported in our 2020 and 2021 findings, the Kentucky Department of Agriculture (KDA) and 
the Office of Kentucky Nature Preserves (OKNP) have a Memorandum of Understanding to 
complete a State-wide assessment of ginseng populations, including habitat conditions and 
ecological threats to the species.  In 2021, 32 ginseng populations were surveyed, of which the 
majority were determined to be “Poor” to “Fair” (Element Occurrence rankings of C and D, 
respectively) estimated viability, and are threatened by logging activities and non-native invasive 
species (OKNP 2022).  The Statewide assessment is on track to be completed in 2023. 
 
The North Carolina Department of Agriculture & Consumer Services (NCDA&CS), Plant 
Conservation Program is partnering with the U.S. Forest Service in the State to expand studies 
on simulated harvest and population monitoring to help elucidate sustainable harvest rates for 
populations in the State.  
 
In 2021, the North Carolina Friends of Plant Conservation (supporters of the NCDA&CS) 
funded a grant to researchers at the University of North Carolina-Asheville and Warren Wilson 
College to conduct a 2-year study on the genetic diversity of wild ginseng populations in the 
State.  The study will also compare demographic data from years past to present to provide an 
update on the status of several populations throughout the State, and populations with and 
without known poaching pressure. 
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U.S. Forest Service management and conservation of ginseng 
 
The U.S. Forest Service (USFS) is responsible for the conservation and management of ginseng 
and its habitat in the National Forests where the species occurs, and is required to set sustainable 
harvest levels for ginseng by its regulations (36 CFR 223.219; FSH 2409.18 87.1).  There are 
National Forests in 17 of the 19 CEP States; there are no National Forests in Iowa and Maryland.  
 
Within the USFS Eastern Region, ginseng occurs on 12 National Forests in 12 States (Illinois, 
Indiana, Maine, Michigan, Missouri, New Hampshire, New York, Ohio, Pennsylvania, Vermont, 
West Virginia, and Wisconsin).  Two National Forests located in northern Minnesota (Superior 
and Chippewa) and one in northern Michigan (Hiawatha) are considered outside of ginseng’s 
range (Kauffman 2006).  Since 2000, the species has been included on the USFS Region’s 
Sensitive Species List in 10 of the 12 National Forests due to population viability concerns, and 
harvest is prohibited except under special conditions authorized by the USFS.  Ginseng harvest is 
allowed through a permit system on the Monongahela National Forest (West Virginia) and the 
Wayne National Forest (Ohio).  Both National Forests limit the number of permits issued and the 
harvest amount based on the estimated population size within the respective Forest.   
 
The USFS Southern Region includes National Forests in 10 States (Alabama, Arkansas, Georgia, 
Kentucky, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, and Virginia). 
Ginseng is not designated as a sensitive species in the Region.  For the second consecutive 
harvest season, the National Forests in Georgia (Chattahoochee-Oconee NFs; USFS 2022a), 
Kentucky (Daniel Boone NF; USFS 2022b), North Carolina (Nantahala and Pisgah NFs; USFS 
2022c.), and Tennessee (Cherokee NF; USFS 2022d) have suspended the issuance of ginseng 
harvest permits due to concerns of declining wild ginseng populations on those National Forests.  
According to Forest Service officials, suspending ginseng harvest helps ensure wild ginseng on 
the national forests can rebuild populations.  Prior to the suspension, from 2013 to 2020, the four 
National Forests had reduced the number of permits issued, the harvest amounts allowed, and 
shortened the harvest season due to concerns about the status of the species.  From 2009 to 2013, 
the National Forests in Georgia, Kentucky, North Carolina, and Tennessee accounted for 31-35% 
of the total value of ginseng harvest reported from those states (Chamberlain et al. 2018).  The 
reported volumes of ginseng for those National Forests in the four States were the permitted 
amounts over the five harvest seasons.  Harvest is prohibited in the National Forests in Alabama, 
Arkansas, South Carolina, and Virginia due to concerns about the status of the species 
(Kauffman 2006).   
 
Research funded by the USFS Southern Region, analyzed ginseng harvest data reported by 18 of 
the 19 States (1978–2014), current and historic ginseng populations (1,200 sites), the quality and 
extent of habitat by county, socioeconomic data (population, poverty, unemployment), and road 
densities by county.  The research showed that the four States with the largest reported harvests 
(Kentucky, Tennessee, Virginia, and West Virginia) have the largest statewide habitat indices, 
and the geographic regions with the largest harvests were the Southern Appalachians and the 
Ozarks (Schmidt et al. 2019).  The researchers found that while there is sufficient habitat for 
ginseng, the socioeconomic conditions are more critical drivers of harvest intensities, and that 
county-level harvest rates increased with available habitat, road density, poverty, and 
unemployment, but decreased when public land formed a large proportion of county area 
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(Schmidt et al. 2019).   
 
Refuge on State, Federal, and other forest lands  
 
Ginseng harvest is prohibited on National Park Service and Department of Defense lands, most 
USFS National Forests and State forest lands, and private conservation lands (e.g., The Nature 
Conservancy), as well as many private owned forest lands.  Maintaining healthy ginseng 
populations in forests where harvest is prohibited is essential to ensure long-term genetic 
diversity and population growth of ginseng (Cruse-Sanders and Hamrick 2004).  
 
Law enforcement efforts to combat illegal harvest and trade of wild American ginseng 
 
State, Tribe, and Federal law enforcement officials enforce laws and regulations to protect wild 
ginseng, and provide a critical role in the conservation and management of this species.  The 
Service relies on these entities, as well as other sources, for information on illegal ginseng 
activities.  Reported activities include illegal root harvest, trespassing on private, State, and 
Federal lands, harvest out-of-season, harvest of underaged roots, harvest without a license or 
permit, and other violations of State and Federal regulations and laws.    
 
The National Park Service, the NCDA&CS, and the non-government-organization Friends of the 
Smokies continue their collaboration marking individual ginseng roots in the Great Smoky 
Mountains National Park (GSMNP) to combat illegal harvest of roots in the National Park in 
North Carolina.  The roots are marked with a fluorescence dye, which is visible under a UV 
light, or embedded with microscopic silicone chips.  Marked roots enable law enforcement 
officials to identify and trace roots illegally harvested from the GSMNP.  Since implementing 
the marking program, thousands of seized roots have been successfully replanted in the National 
Park (GSMNP 2015). 
 
Illegal harvest directly undermines the efforts of the State and Federal agencies and the Tribe to 
manage and conserve populations through reproductive potential, genetic diversity and viability 
of populations, and affects the livelihoods of law-abiding harvesters and landowners who depend 
on ginseng for a source of monetary revenue.  Illegal harvest of roots of underaged or undersized 
plants reduces population growth below replacement levels (Van der Voort and McGraw 2006).  
Ginseng theft on State and Federal lands, and private conservation lands that prohibit harvest, is 
of particular concern as these lands provide critical refuge for long-term genetic diversity and 
viability of this species.  
 
Wild-simulated American ginseng 
 
Wild-simulated ginseng is planting cultivated-sourced ginseng seeds in suitable deciduous forest 
habitat and then allowing the plants to grow with little to no cultivation under natural conditions, 
resulting in roots that are similar in appearance to wild roots (Beyfuss 1999; Davis and Persons 
2014; Chittum et al. 2019).  The majority of field-cultivated ginseng seed is produced from 
commercial ginseng farms in Wisconsin (Davis and Persons 2014; Burkhart et al. 2021), where 
95% of field cultivated ginseng is produced in the United States (Ginseng Board of Wisconsin 
2022).   
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Genetic research has shown wild populations are genetically different from cultivated ginseng 
(Schluter and Punja 2002).  McGraw et al. (2013) estimated that ginseng pollen travels less than 
100 m (328 ft) from a flowering adult wild ginseng plant.  Due to concerns of introducing non 
local genes into wild populations discussed above, planting of cultivated sourced seeds in forest 
habitat on privately owned forest lands should always be separated from wild populations, and is 
prohibited on State and Federal lands, and on private lands otherwise posted. 
 
Wild-simulated ginseng is described as low-intensity type of forest farming that is widely 
promoted as a means of providing a source of revenue to forest landowners/tenants while 
conserving forest lands (Burkhart and Jacobson 2008; Vaughn et al. 2011; Davis and Persons 
2014; ASAP 2017; Burkhart and Jacobson 2017; Smith et al. 2017; Chittum et al. 2019; Liu et al. 
2021).  There are approximately 6,000 to 8,000 ginseng seeds per pound (Greenfield and Davis 
2004; Vaughn et al. 2011).  Wild-simulated ginseng roots are harvested between 7-11 years of 
age (Davis and Persons 2014; Ha et al. 2017; Burkhart and Jacobson 2017).  A half-acre of wild-
simulated ginseng plants can reportedly yield 60-80 pounds of dried roots (Davis and Persons 
2014; Burkhart and Jacobson 2017). 
 
Wild-simulated ginseng roots can be morphological indistinguishable from wild roots, which are 
preferred by the Asian market (Liu et al. 2021).  With the exception of West Virginia, that 
regulates forest-grown ginseng, there is little incentive for sellers offering wild-simulated roots 
to inform buyers/dealers that such roots are not wild for fear of receiving a lower price per pound 
(Burkhart and Jacobson 2008; Burkhart et al. 2021).  
 
Responses to annual surveys of ginseng root sellers in Pennsylvania conducted over eight years, 
Burkhart et al. (2021) found that nearly three in ten sellers reported “wild” roots were a mixture 
of “wild” and “wild-simulated roots (roots harvested from plants grown from cultivated-sourced 
seeds planted in forest habitat), and forest “farmed” roots.  According to the researchers, survey 
respondents are hesitant to report roots not as “wild” on state dealer reporting forms for a various 
reasons including fear of price devaluation of roots, theft of roots from their property, taxation 
concerns, as well as understanding of what constitutes a “wild” plant/root (Burkhart et al. 2021). 
 
Research by Schmidt et al. (2019) found that the harvest levels in Illinois, Iowa, Wisconsin, and 
in particular Indiana, were quite large relative to the estimated forest habitat in those States.  
Based on their work, the researchers suggested the possibility that roots grown from cultivated-
sourced seeds planted in the woodlands are likely reported as wild roots (Schmidt et al. 2019).  
 
It is likely that wild-simulated ginseng, which is often planted at higher densities than wild plants 
occur, is harvested and sold as wild roots, which is then reported as wild to the State agencies.  
While we recognize that wild-simulated ginseng grown on private forest lands can reduce 
harvest pressure on wild populations and provide a source of revenue for landowners/tenants, 
currently only seven States (Indiana, Iowa, Kentucky, Maryland, North Carolina, Vermont, and 
West Virginia) report wild-simulated roots separate from wild roots in their annual reports to the 
Service.  Moreover, the amount of wild-simulated roots reported is significant less than the 
amount of wild root reported in those States.  We continue to encourage all States to report wild-
simulated harvest data in their annual report to the Service. 
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2021 annual harvest of wild and wild-simulated American ginseng roots 
 
According to the State and Tribe harvest data reported for the 2021 ginseng harvest season, 
29,908 lbs. (dry) of wild ginseng roots were harvested; representing approximately 6,522,934 
plants with 3 leaves or more (based on an average of 218 dry roots per pound).  The 2021 harvest 
was a 10% decrease from the 2020 harvest.  The top five States with the largest harvest amounts 
reported of total 2021 harvest were Kentucky (20.9%), Tennessee (20.3%), West Virginia 
(14.9%), North Carolina (11.3%), and Indiana (7.1%).  Of the 19 States, only Arkansas (10.4%) 
reported an increase in the total amount of ginseng harvested in 2021 compared to the State’s 10-
year average (2011-2020).  A total of 125 lbs. (dried) roots of wild-simulated ginseng was 
reported from five States (Kentucky, Maryland, North Carolina, Vermont, and West Virginia).  
 
Several States reported the average age of harvested ginseng roots were 5-10 year; Kentucky 
reported 12.8 years, Vermont reported 18.7 years, whereas Alabama reported the average age of 
harvested ginseng roots was 3-5 years of age.  Several States reported population levels to be 
stable overall or no change, whereas two States reported populations on private and public lands 
were declining. 
 
We continue to request that the States and Tribe report the number of dry roots per pound as the 
data is used to calculate the number of plants annually harvested, and it provides trend 
information that we monitor in order to be aware of any irregularities that would be of 
conservation concern.  We strongly encourage States to find a means to track and report wild-
simulated roots separately from wild roots.   
 
As reported in previous findings, the amounts of harvested and certified fresh (green) roots 
reported by the States continues to increase compared to dried roots, as the U.S. ginseng trade 
shifts from traditional dry root trade to fresh roots.  The weight of a fresh root is approximately 
70% moisture (Jones and Szymanski, n.d.).  The amount of moisture in a harvested root is 
variable due to the size of the root, environmental factors (e.g., temperature, humidity, soil 
moisture), the post-harvest handling of roots, the length of time from harvest to when the roots 
are weighed, and other related factors.  Roots harvested at the start of the open season in 
September have higher moisture content (higher root weight) than roots harvested later in the 
season (lower root weight).  The weight of a properly dried root is approximately one third of the 
fresh/green weight.   
 
The States and Tribe implement a range of conversion factors (e.g., 0.3, 3.03, 3.2) to convert the 
fresh weight of roots to dry weight.  Because there is variability in fresh root dry down ratios, 
and to ensure consistency and to monitor trends over time, we continue to ask that the States and 
Tribe report the total weight of dry and fresh (green) roots separately in their annual reports to 
the Service.  By doing so, we can apply the same conversion factor to the harvest amounts 
submitted by the States and Tribe.  Accordingly, we also ask that the States and Tribe calculate 
the average number of roots per pound based on dried roots not fresh roots, in particular as we 
use the data to monitor trends over time. 
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In Summary    
 
The 2021 harvest was a 10% decrease from the 2021 harvest, and is the smallest total harvest 
reported since the inception of the CITES Export Program.  Since 2016, the total annual harvest 
amounts have decreased.  The 2021 harvest was a 23% decrease from the 5-year average of 
38,915 lbs. (2016-2020).  In effect for the 2021 season, the suspension of the issuance of harvest 
permits in the USFS National Forests in Georgia, Kentucky, North Carolina, and Tennessee due 
to concerns of declining wild ginseng populations on those National Forests, which will continue 
through the 2022 harvest season. 
 
The decrease in the total annual harvest amounts reported over the past five years, is likely due to 
multiple extrinsic (harvest pressure, deer browse, invasive plants, climate change) and intrinsic 
factors (life history traits, population structure, genetic diversity) affecting ginseng populations 
across the 19 States.  While the annual harvest amounts in several States, including the top five 
harvest volume States, remains relatively high, this might be offset by harvest of forest-farming 
“wild-simulated” ginseng, particularly given the increasing popularity of growing ginseng on 
private forest lands.  We will continue to monitor annual harvest levels as well as other factors to 
ensure that international trade does not negatively impact the long-term sustainability of wild 
ginseng. 
 
The CEP States and the Tribe have regulations that restrict the harvest size of plants and/or age 
of plants, require harvesters to plant the seeds of harvested plants at the site, and require dealers 
to report all roots obtained, and the inspection of and certification of harvested roots.  The 
harvest season in all States and the Tribe starts in September to ensure that ginseng fruits are ripe 
at the time of harvest, which research has shown can increase germination success of the planted 
seeds.  Population monitoring data has shown that 3-leaf plants are reproductive and are often 
older than 5 years of age.   
 
Harvest is prohibited on National Park Service lands, State-owned lands in 17 States, and most 
U.S. Forest Service lands, as well as private nature reserves and forest lands.  State and Federal 
forest lands provide critical refuge for population growth and persistence and provide relief from 
harvest pressure.  
 
Therefore, we find that the export of wild and wild-simulated ginseng roots legally harvested 
from plants that are 5-year of age or older during the 2022 harvest season will not be detrimental 
to the survival of this species.  The 5-year of age requirement for roots intended for export 
supports the existing harvest regulations of the CEP States and Tribe and discourages the harvest 
of younger plants.   
 
Future actions     
 
We will continue to monitor harvest and export levels, and work closely with the States, Tribe, 
and other Federal agencies, as well as the ginseng industry, to ensure the long-term sustainability 
of American ginseng.  We will seek up-to-date information on the status of the species, including 
the results of any field surveys and additional protections afforded to it.  We will continue to: 
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Monitor the status of wild ginseng and assess further progress relating to the harvest and 
management of ginseng at the State and Federal level in our finding for 2023.  
 
Consult with the States strategies to track and report wild-simulated roots separately from wild 
roots. 
 
Engage with the ginseng industry concerning additional education and outreach opportunities to 
ensure that all harvesters know and follow harvest stewardship practices that contribute to the 
long-term sustainability of ginseng and the livelihoods of law-abiding harvesters who depend on 
this native plant.  
 
  



14 
 

References cited:  
 
Albrecht, M.A. and B.C. McCarthy.  2009.  Seedling establishment shapes the distribution of 

shade-adapted forest herbs across a topographical moisture gradient.  Journal of Ecology 97: 
1037-1049.  Retrieved from: https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/j.1365-
2745.2009.01527.x.  Accessed August 4, 2022. 

Anderson, R. C., J. S. Fralish, J. Armstrong, and P. K. Benjamin.  1993.  The ecology and biology 
of Panax quinquefolium L. (Araliaceae) in Illinois. American Midland Naturalist 129: 357-372.  
Retrieved from: https://www.jstor.org/stable/2426517?seq=1#metadata_info_tab_contents.  
Accessed August 4, 2022. 

Arik, M., Y. Gao, B. Graves.  2020.  Implications of Changing Supply Chain Dynamics of Global 
Ginseng Trade: A Pilot Study.  Journal of Strategies and Sustainability 15(1):73-92.  Retrieved 
from: https://articlegateway.com/index.php/JSIS/article/view/2729.  Accessed August 9, 2022. 

ASAP (Appalachian Sustainable Agriculture Project).  2017.  Exploration of market opportunities 
for western North Carolina grown ginseng root.  Asheville, North Carolina.  Retrieved from: 
https://asapconnections.org/wp-content/uploads/Exploration-of-Market-Opportunities-for-
Western-North-Carolina-Grown-Ginseng-Root_ASAP.pdf.  Accessed August 4, 2022. 

Baskin, C.C. and J.M. Baskin.  1998.  Seeds: ecology, biogeography, and evolution of dormancy 
and germination.  Academic Press, San Diego, USA. 

Beyfuss, R.L.  1999.  Economics and Marketing of Ginseng.  Agroforestry Notes 14.  USDA Forest 
Service and USDA Natural Resources Conservation Service.  Retrieved from: 
https://www.fs.usda.gov/nac/assets/documents/agroforestrynotes/an15ff04.pdf.  Accessed 
August 4, 2021. 

Boehm, C.L., H.C. Harrison, G. Jung, and J. Nienhuis.  1999.  Organization of American and Asian 
Ginseng Germplasm Using Randomly Amplified Polymorphic DNA (RAPD) Markers.  Journal 
of the American Society of Horticultural Science 124(3): 252–256.  Retrieved from: 

https://journals.ashs.org/jashs/view/journals/jashs/124/3/article-p252.xml.  Accessed August 4, 
2022. 

Burkhart, E.P. and M.G. Jacobson.  2008.  Transitioning from wild collection to forest cultivation 
of indigenous medicinal forest plants in eastern North America is constrained by lack of 
profitability.  Agroforest Systems.  Retrieved from: 
https://link.springer.com/article/10.1007/s10457-008-9173-y.  Accessed August 4, 2022. 

Burkhart, E.P. and M.G. Jacobson.  2017.  Opportunities from ginseng husbandry in Pennsylvania.  
Penn State College of Agricultural Sciences.  The Pennsylvania State University.  Retrieved 
from: http://elibrary.dcnr.pa.gov/.  Accessed August 4, 2022. 

Burkhart, E.P., S. Nilson, C.V. Pugh, and G.H. Zuiderveen.  2021.  Neither Wild nor Cultivated: 
American Ginseng (Panax quinquefolius L.) Seller Surveys Provide Insights into in situ Planting 
and Husbandry.  Economic Botany 75(2): 126-143.  The New York Botanical Garden Press, 
Bronx, NY 10458-5126 U.S.A.  Published online on August 3, 2021.  Retrieved from: 
https://www.shaverscreek.org/wp-content/uploads/2021/08/Panax-quinquefolius_Neither-Wild-
Nor-Cultivated_Oct2021.pdf.  Accessed August 4, 2022. 

Carignan, V. and A. Branchaud.  2018.  Recovery Strategy for the American Ginseng (Panax 
quinquefolius) in Canada.  Environment and Climate Change Canada.  Species at Risk Act 
Recovery Strategy Series. Environment and Climate Change.  Ottawa, Canada.  Retrieved from: 
https://www.canada.ca/en/environment-climate-change/services/species-risk-public-
registry/recovery-strategies/american-ginseng-2018.html.  Accessed August 4, 2022. 

https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2745.2009.01527.x
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2745.2009.01527.x
https://www.jstor.org/stable/2426517?seq=1#metadata_info_tab_contents
https://articlegateway.com/index.php/JSIS/article/view/2729
https://asapconnections.org/wp-content/uploads/Exploration-of-Market-Opportunities-for-Western-North-Carolina-Grown-Ginseng-Root_ASAP.pdf
https://asapconnections.org/wp-content/uploads/Exploration-of-Market-Opportunities-for-Western-North-Carolina-Grown-Ginseng-Root_ASAP.pdf
https://www.fs.usda.gov/nac/assets/documents/agroforestrynotes/an15ff04.pdf
https://journals.ashs.org/jashs/view/journals/jashs/124/3/article-p252.xml
https://link.springer.com/article/10.1007/s10457-008-9173-y
http://elibrary.dcnr.pa.gov/
https://www.shaverscreek.org/wp-content/uploads/2021/08/Panax-quinquefolius_Neither-Wild-Nor-Cultivated_Oct2021.pdf
https://www.shaverscreek.org/wp-content/uploads/2021/08/Panax-quinquefolius_Neither-Wild-Nor-Cultivated_Oct2021.pdf
https://www.canada.ca/en/environment-climate-change/services/species-risk-public-registry/recovery-strategies/american-ginseng-2018.html
https://www.canada.ca/en/environment-climate-change/services/species-risk-public-registry/recovery-strategies/american-ginseng-2018.html


15 
 

Carlson, A.W.  1986.  Ginseng: America’s Botanical Drug Connection to the Orient.  Economic 
Botany 40(2), pp. 233-249.  New York Botanical Garden, New York, USA.  Retrieved from: 
https://link.springer.com/article/10.1007/BF02859148.  Accessed August 4, 2022. 

Carpenter, S.G. and G. Cottam.  1982.  Growth and reproduction of American ginseng (Panax 
quinquefolius) in Wisconsin, USA.  Canadian Journal of Botany 60: 2692–2696.  Retrieved 
from: https://www.nrcresearchpress.com/doi/abs/10.1139/b82-328#.Xzwm-f17k2w.  Accessed 
August 4, 2022.   

Chamberlain, J.L., M.R. Emery, T. Patel-Weynand.  Eds.  2018.  Assessment of nontimber forest 
products in the United States under changing conditions.  General Technical Report.  SRS–232. 
Asheville, North Carolina: U.S. Department of Agriculture, Forest Service, Southern Research 
Station.  260 p.  Retrieved from: https://www.srs.fs.usda.gov/pubs/gtr/gtr_srs232.pdf.  Accessed 
August 12, 2022.   

Chandler, J.L. and J.B. McGraw.  2015.  Variable effects of timber harvest on the survival, growth, 
and reproduction of American ginseng (Panax quinquefolius L.).  Forest Ecology and 
Management 344.  Retrieved from: 
https://www.researchgate.net/publication/272946515_Variable_effects_of_timber_harvest_on_th
e_survival_growth_and_reproduction_of_American_ginseng_Panax_quinquefolius_L.  
Accessed August 4, 2022. 

Charron, D. and D. Gagnon.  1991.  The demography of northern populations of Panax 
quinquefolium (American ginseng).  Journal of Ecology 79(2):431–445.  Retrieved from: 
https://www.jstor.org/stable/2260724?seq=1#metadata_info_tab_contents.  Accessed August 4, 
2022. 

Chittum, H.K., E.P. Burkhart, J.F. Munsell, S.D. Kruger.  2019.  A Pathway to a Susutainable 
Supply of Forest Herbs in he Eastern United States. HerbalGram, Journal of the American 
Botanical Council 124:60-77. Austin, Texas.  Retrieved from: 
https://www.herbalgram.org/resources/herbalgram/issues/124/table-of-contents/hg124-
forestfeat/.  Accessed August 8, 2022. 

Cornell Lab of Ornithology.  2019.  All About Birds.  Wood thrush (Hylocichla mustelina).  Cornell 
Lab of Ornithology, Ithaca, New York. USA.  Retrieved from: 
https://www.allaboutbirds.org/guide/Wood_Thrush/overview.  Accessed August 4, 2022. 

Cruse-Sanders, J.M. and J.L. Hamrick.  2004.  Genetic diversity in harvested and protected 
populations of wild American ginseng (Panax quinquefolius L., Araliaceae).  American Journal 
of Botany 91(4): 540-548.  Retrieved from: 
https://bsapubs.onlinelibrary.wiley.com/doi/pdf/10.3732/ajb.91.4.540.  Accessed August 4, 2022. 

Cruse-Sanders, J.M., J.L. Hamrick, and J.A. Ahumada, 2005.  Consequences of harvesting for 
genetic diversity in American ginseng (Panax quinquefolius L.): A simulation study. 
Biodiversity and Conservation 14: 493–504.  Retrieved from: 
https://link.springer.com/content/pdf/10.1007/s10531-004-7308-7.pdf.  Accessed August 4, 
2022. 

Davis, J.M. and W.S. Persons. 2014.  Growing and marketing ginseng, goldenseal and other 
woodland medicinal.  2nd edition.  New Society Publishers, Gabriola Island, British Columbia, 
Canada.   

Elza, M.C., C. Slover, and J.B. McGraw.  2016.  Analysis of wood thrush (Hylocichla mustelina) 
movement patterns to explain the spatial structure of American ginseng (Panax quinquefolius) 
populations.  Ecological Research 31(2): 185-201.  Retrieved from: 
https://www.researchgate.net/publication/287356819_Analysis_of_wood_thrush_Hylocichla_mu

https://link.springer.com/article/10.1007/BF02859148
https://www.nrcresearchpress.com/doi/abs/10.1139/b82-328#.Xzwm-f17k2w
https://www.srs.fs.usda.gov/pubs/gtr/gtr_srs232.pdf
https://www.researchgate.net/publication/272946515_Variable_effects_of_timber_harvest_on_the_survival_growth_and_reproduction_of_American_ginseng_Panax_quinquefolius_L
https://www.researchgate.net/publication/272946515_Variable_effects_of_timber_harvest_on_the_survival_growth_and_reproduction_of_American_ginseng_Panax_quinquefolius_L
https://www.jstor.org/stable/2260724?seq=1#metadata_info_tab_contents
https://www.herbalgram.org/resources/herbalgram/issues/124/table-of-contents/hg124-forestfeat/
https://www.herbalgram.org/resources/herbalgram/issues/124/table-of-contents/hg124-forestfeat/
https://www.allaboutbirds.org/guide/Wood_Thrush/overview
https://bsapubs.onlinelibrary.wiley.com/doi/pdf/10.3732/ajb.91.4.540
https://link.springer.com/content/pdf/10.1007/s10531-004-7308-7.pdf
https://www.researchgate.net/publication/287356819_Analysis_of_wood_thrush_Hylocichla_mustelina_movement_patterns_to_explain_the_spatial_structure_of_American_ginseng_Panax_quinquefolius_populations


16 
 

stelina_movement_patterns_to_explain_the_spatial_structure_of_American_ginseng_Panax_qui
nquefolius_populations. Accessed August 4, 2022. 

Farrington, S.J., R. Muzika, D. Drees, and T.M. Knight.  2009.  Interactive effects of harvest and 
deer herbivory on the population dynamics of American ginseng.  Conservation Biology 23 
(3):719-728.  Retrieved from: https://www.jstor.org/stable/29738789.  Accessed August 4, 2022. 

Fournier, A.R., A. Gosselin, J.T.A. Proctor, L. Gauthier, S. Khanizadeh, M. Dorais.  2004.  
Relationship between Understory Light and Growth of Forest-grown American Ginseng (Panax 
quinquefolius L.).  Journal of the American Society for Horticultural Science  Vol. 129(3): 425-
432.  Retrieved from: https://journals.ashs.org/jashs/view/journals/jashs/129/3/article-p425.xml.  
Accessed August 4, 2022. 

Furedi, M.A. and J.B. McGraw.  2004.  White-tailed deer: dispersers or predators of American 
ginseng seeds?  The American Midland Naturalist 152: 268-276.  Retrieved from: 
https://www.jstor.org/stable/3566719.  Accessed August 4, 2022. 

Ginseng Board of Wisconsin.  2022.  Retrieved from: https://www.ginsengboard.com.  Accessed 
August 4, 2022. 

Gleason, H.A. and A. Cronquist.  1991.  Manual of vascular plants of northeastern United States 
and adjacent Canada.  2nd edition.  The New York Botanical Garden, New York.   

Greenfield, J. and J. Davis.  2004.  American ginseng (Panax quinquefolius L.).  Medicinal Herb 
Production Guide.  Grower’s Guide.  North Carolina Consortium on Natural Medicines and 
Public Health.  Retrieved from: 
https://gadnr.org/sites/default/files/wrd/pdf/management/GrowersGuide_Ginseng_GreenfieldAn
dDavis2004.pdf.  Accessed August 8, 2022. 

GSMNP (Great Smoky Mountains National Park).  2015.  Replanting poached ginseng.  Retrieved 
from: http://www.nps.gov/grsm/learn/nature/dff10-ginseng.htm.  Accessed August 4, 2022. 

Grubbs, H.J. and M.A. Case.  2004.  Allozyme variation in American ginseng (Panax quinquefolius 
L.): Variation, breeding system, and implications for current conservation practice.  
Conservation Genetics 5(1): 13–23.  Retrieved from: 
https://link.springer.com/content/pdf/10.1023/B:COGE.0000014064.44592.bc.pdf.  Accessed 
August 4, 2022. 

Hackney, E.E. and J.B. McGraw.  2001.  Experimental demonstration of an Allee effect in American 
ginseng.  Conservation Biology 15: 129-136.  Retrieved from: 
https://www.researchgate.net/publication/227511597_Experimental_Demonstration_of_an_Allee
_Effect_in_American_Ginseng.  Accessed August 4, 2022. 

Hammerson, G.A., D. Schweitzer, L. Master, J. Cordeiro, A. Tomaino, L. Oliver, and J. Nichols.  
2020.  NatureServe Biotics 5.  Ranking Species Occurrences: A Generic Approach and Decision 
Key.  Version 1.0 published December 2008; Revised May 2020.  Retrieved from: 
https://www.natureserve.org/sites/default/files/eo_rank_specifications-
generic_guidelines_and_decision_key_may2020.pdf.  Accessed August 4, 2022. 

Ha, K., S. Atallah, T. Benjamin, L. Farlee, L. Hoagland, K. Woeste.  2017.  Cost and Returns of 
Producing Wild-Simulated Ginseng in Established Tree Plantations.  Purdue University 
Cooperative Extension Service.  Retrieved from: 
https://www.fs.fed.us/nrs/pubs/jrnl/2017/nrs_2017_ha_001.pdf.  Accessed August 8, 2022. 

Hankins, A.  2000.  Producing and marketing wild simulated ginseng in forest and agroforestry 
systems.  Virginia Cooperative Extension.  Alternative Agriculture.  Publication 354-312.  
Retrieved from: 
https://vtechworks.lib.vt.edu/bitstream/handle/10919/23409/VCE354_312_2000.pdf?sequence=1

https://www.researchgate.net/publication/287356819_Analysis_of_wood_thrush_Hylocichla_mustelina_movement_patterns_to_explain_the_spatial_structure_of_American_ginseng_Panax_quinquefolius_populations
https://www.researchgate.net/publication/287356819_Analysis_of_wood_thrush_Hylocichla_mustelina_movement_patterns_to_explain_the_spatial_structure_of_American_ginseng_Panax_quinquefolius_populations
https://www.jstor.org/stable/29738789
https://journals.ashs.org/jashs/view/journals/jashs/129/3/article-p425.xml
https://www.jstor.org/stable/3566719
https://www.ginsengboard.com/
https://gadnr.org/sites/default/files/wrd/pdf/management/GrowersGuide_Ginseng_GreenfieldAndDavis2004.pdf
https://gadnr.org/sites/default/files/wrd/pdf/management/GrowersGuide_Ginseng_GreenfieldAndDavis2004.pdf
http://www.nps.gov/grsm/learn/nature/dff10-ginseng.htm
https://link.springer.com/content/pdf/10.1023/B:COGE.0000014064.44592.bc.pdf
https://www.researchgate.net/publication/227511597_Experimental_Demonstration_of_an_Allee_Effect_in_American_Ginseng
https://www.researchgate.net/publication/227511597_Experimental_Demonstration_of_an_Allee_Effect_in_American_Ginseng
https://www.natureserve.org/sites/default/files/eo_rank_specifications-generic_guidelines_and_decision_key_may2020.pdf
https://www.natureserve.org/sites/default/files/eo_rank_specifications-generic_guidelines_and_decision_key_may2020.pdf
https://www.fs.fed.us/nrs/pubs/jrnl/2017/nrs_2017_ha_001.pdf
https://vtechworks.lib.vt.edu/bitstream/handle/10919/23409/VCE354_312_2000.pdf?sequence=1


17 
 

Accessed August 4, 2022. 
Hruska, A.M., S. Souther, and J.B. McGraw.  2014.  Songbird dispersal of American ginseng (Panax 

quinquefolius).  Ecoscience 21(1): 46-55.  Retrieved from: 
https://www.researchgate.net/publication/324656203_Songbird_Dispersal_of_American_ginsen
g_Panax_quinquefolius.  Accessed August 4, 2022.  

Iverson, L.R., M.P. Peters, A.M. Prasad and S.N. Matthews.  2019.  Analysis of Climate Change 
Impacts on Tree Species of the Eastern US: Results of DISTRIB-II Modeling.  Forests 10, 302.  
doi:10.3390/f10040302.   Retrieved from: 
https://www.fs.fed.us/nrs/pubs/jrnl/2019/nrs_2019_iverson_001.pdf.  Accessed August 12, 2022. 

Jones, T. and M. Szymanski.  No date.  University of Kentucky Cooperative Extension Service, 
University of Kentucky, College of Agriculture.  Retrieved from:  
http://www.uky.edu/hort/sites/www.uky.edu.hort/files/documents/medicinalplants.pdf.  
Accessed August 4, 2022.  

Kauffman, G.  2006.  Conservation assessment for American ginseng (Panax quinquefolius) L.  
USDA Forest Service, Eastern Region. (unpublished Forest Service report).   

Lewis, W.H. and V.E. Zenger.  1982.  Population dynamics of the American ginseng Panax 
quinquefolius (Araliaceae).  American Journal of Botany 69(9): 1483-1490.  Retrieved from: 
https://www.jstor.org/stable/2443110.  Accessed August 4, 2022. 

Lewis, W.H. and V. E. Zenger.  1983.  Breeding systems and fecundity in the American ginseng, 
Panax quinquefolium (Araliaceae).  American Journal of Botany 70: 466-468.  Retrieved from: 
https://www.jstor.org/stable/pdf/2443254.pdf.  Accessed August 4, 2022. 

Lewis, W.H.  1984.  Population structure and environmental corollaries of Panax quinquefolium 
(Araliaceae) in Delaware County, New York. Rhodora 86: 431-437.  Retrieved from: 
https://www.jstor.org/stable/23314078.  Accessed August 4, 2022. 

Liu, H., E.P. Burkhart, V.Y.J. Chen, and X. Wei.  2021.  Promotion of in situ Forest Farmed 
American Ginseng (Panax quinquefolius L.) as a Sustainable Use Strategy: Opportunities and 
Challenges. Frontiers in Ecology and Evolution 9:652103.  Retrieved from: 
https://www.researchgate.net/publication/350109283_Promotion_of_in_situ_Forest_Farmed_A
merican_Ginseng_Panax_quinquefolius_L_as_a_Sustainable_Use_Strategy_Opportunities_and_
Challenges.  Accessed August 4, 2022. 

McGraw, J.B., S.M. Sanders, and M. Van der Voort.  2003.  Distribution and abundance of 
Hydrastis canadensis L. (Ranunculaceae) and Panax quinquefolius L. (Araliaceae) in the central 
Appalachian region.  Journal of the Torrey Botanical Society 130 (2): 62-69.  Retrieved from:  
https://www.jstor.org/stable/pdf/3557530.pdf?refreqid=excelsior%3A457ab854694cfce0e0e9c1f
06c93d29c.  Accessed August 4, 2022. 

_____ and M.A. Furedi.  2005.  Deer browsing and population viability of a forest understory plant.  
Science Vol. 307(5711):920-922.  Retrieved from: 
https://science.sciencemag.org/content/sci/307/5711/920.full.pdf.  Accessed August 4, 2022. 

_____, M.A. Furedi, K. Maiers, C. Carroll, G. Kauffman, A. Lubbers, J. Wolf, R. C. Anderson, M.R. 
Anderson, B. Wilcox, D. Drees, M.E. Van der Voort, M.A. Albright, A. Nault, H. MacCulloch, 
and A. Gibbs.  2005.  Berry ripening and harvest season in wild American ginseng.  Northeastern 
Naturalist 12 (2).  Humboldt Field Research Institute, Steuben, Maine.  Retrieved from: 
https://www.jstor.org/stable/pdf/3858630.pdf?refreqid=excelsior%3A95eca1aef7ebead3f9c2faed
80df30af.  Accessed August 4, 2022. 

_____, S. Souther, and A.E. Lubbers.  2010.  Rates of harvest and compliance with regulations in 
natural populations of American ginseng (Panax quinquefolius L.)  Natural Areas Journal 30(2): 

https://www.researchgate.net/publication/324656203_Songbird_Dispersal_of_American_ginseng_Panax_quinquefolius
https://www.researchgate.net/publication/324656203_Songbird_Dispersal_of_American_ginseng_Panax_quinquefolius
https://www.fs.fed.us/nrs/pubs/jrnl/2019/nrs_2019_iverson_001.pdf
http://www.uky.edu/hort/sites/www.uky.edu.hort/files/documents/medicinalplants.pdf
https://www.jstor.org/stable/2443110
https://www.jstor.org/stable/pdf/2443254.pdf
https://www.jstor.org/stable/23314078
https://www.frontiersin.org/articles/10.3389/fevo.2021.652103/full
https://www.frontiersin.org/articles/10.3389/fevo.2021.652103/full
https://www.frontiersin.org/articles/10.3389/fevo.2021.652103/full
https://www.researchgate.net/publication/350109283_Promotion_of_in_situ_Forest_Farmed_American_Ginseng_Panax_quinquefolius_L_as_a_Sustainable_Use_Strategy_Opportunities_and_Challenges
https://www.researchgate.net/publication/350109283_Promotion_of_in_situ_Forest_Farmed_American_Ginseng_Panax_quinquefolius_L_as_a_Sustainable_Use_Strategy_Opportunities_and_Challenges
https://www.researchgate.net/publication/350109283_Promotion_of_in_situ_Forest_Farmed_American_Ginseng_Panax_quinquefolius_L_as_a_Sustainable_Use_Strategy_Opportunities_and_Challenges
https://www.jstor.org/stable/pdf/3557530.pdf?refreqid=excelsior%3A457ab854694cfce0e0e9c1f06c93d29c
https://www.jstor.org/stable/pdf/3557530.pdf?refreqid=excelsior%3A457ab854694cfce0e0e9c1f06c93d29c
https://science.sciencemag.org/content/sci/307/5711/920.full.pdf
https://www.jstor.org/stable/pdf/3858630.pdf?refreqid=excelsior%3A95eca1aef7ebead3f9c2faed80df30af
https://www.jstor.org/stable/pdf/3858630.pdf?refreqid=excelsior%3A95eca1aef7ebead3f9c2faed80df30af


18 
 

202–210.  Retrieved from: 
https://www.academia.edu/15809484/Rates_of_Harvest_and_Compliance_with_Regulations_in_
Natural_Populations_of_American_Ginseng_Panax_quinquefolius_L_?from_sitemaps=true&ver
sion=2. Accessed August 4, 2022. 

_____, A.E. Lubbers, M. Van der Voort , E.H. Mooney, M.A. Furedi, S. Souther, J.B. Turner, and J. 
Chandler.  2013.  Ecology and conservation of ginseng (Panax quinquefolius) in a changing 
world.  Annals of New York Academy of Sciences.  The Year in Ecology and Conservation 
Biology.  New York Academy of Science.  Retrieved from: 
https://www.researchgate.net/publication/324656291_Ecology_and_conservation_of_ginseng_P
anax_quinquefolius_in_a_changing_world.  Accessed August 4, 2022. 

_____, and J.L. Chandler.  2018.  Demographic hallmarks of an overbrowsed state in American 
ginseng.  Global Ecology and Conservation 15: 1-12.  Retrieved from: 
https://www.sciencedirect.com/science/article/pii/S2351989418301379.  Accessed August 4, 
2022. 

McWilliams, W.H., Westfall, J.A., Brose, P.H., Dey, D.C., D’Amato, A.W., Dickinson, Y.L.,  
Fajvan, M.A., Kenefic, L.S., Kern, C.C., Laustsen, K.M., Lehman, S.L., Morin, R.S., Ristau, 
T.E., Royo, A.A., Stoltman, A.M., and Stout, S.L.  2018.  Subcontinental-Scale Patterns of 
Large-Ungulate Herbivory and Synoptic Review of Restoration Management Implications for 
Midwestern and Northeastern Forests.  General Technical Report NRS-182.  Newtown Square, 
PA: USDA, Forest Service, Northern Research Station.  Retrieved from: 
https://www.nrs.fs.fed.us/pubs/57317.  Accessed August 4, 2022. 

Mooney, E.H. and J.B. McGraw.  2007.  Effects of self-pollination and outcrossing with cultivated 
plants in small natural populations of American ginseng, Panax quinquefolius (Araliaceae).  
American Journal of Botany 94(10):1677-1687.  Retrieved from: 
https://www.jstor.org/stable/27733340.  Accessed August 4, 2022. 

Mooney, E.H. and J.B. McGraw.  2009.  Relationship between age, size, and reproduction in 
populations of American ginseng, Panax quinquefolius (Araliaceae), across a range of harvest 
pressures.  Ecoscience 16:84-94.  Retrieved from: 
https://www.researchgate.net/publication/232677931_Relationship_between_Age_Size_and_Re
production_in_Populations_of_American_Ginseng_Panax_quinquefolius_Araliaceae_Across_a_
Range_of_Harvest_Pressures.  Accessed August 4, 2022. 

NatureServe.  2022.  NatureServe Explorer [web application]. NatureServe, Arlington, Virginia. 
Retrieved from: 
https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.130734/Panax_quinquefolius 

Accessed August 4, 2022. 
Radford, A.E., H.E. Ahles, and C.R. Bell.  1968.  Manual of the Vascular Flora of the Carolinas.  

The University of North Carolina Press, Chapel Hill, North Carolina, USA.  
Robbins, C.S.  2000.  Comparative analysis of management regimes and medicinal plant trade 

monitoring mechanisms for American ginseng and goldenseal.  Conservation Biology 14(5): 
1422-1434.  Retrieved from: https://www.jstor.org/stable/2641795.  Accessed August 4, 2022. 

Schmidt, J.P., J. Cruse-Sanders, J.L. Chamberlain, S. Ferreira.  2019.  Explaining harvests of wild-
harvested herbaceous plants: American ginseng as a case study.  Biological Conservation 231: 
139-149.  Retrieved from: 
https://www.srs.fs.usda.gov/pubs/ja/2019/ja_2019_chamberlain_001.pdf.  Accessed August 4, 
2022. 

Schlag, E.M. and M.S. McIntosh.  2012.  RAPD-based assessment of genetic relationships among 

https://www.academia.edu/15809484/Rates_of_Harvest_and_Compliance_with_Regulations_in_Natural_Populations_of_American_Ginseng_Panax_quinquefolius_L_?from_sitemaps=true&version=2
https://www.academia.edu/15809484/Rates_of_Harvest_and_Compliance_with_Regulations_in_Natural_Populations_of_American_Ginseng_Panax_quinquefolius_L_?from_sitemaps=true&version=2
https://www.academia.edu/15809484/Rates_of_Harvest_and_Compliance_with_Regulations_in_Natural_Populations_of_American_Ginseng_Panax_quinquefolius_L_?from_sitemaps=true&version=2
https://www.researchgate.net/publication/324656291_Ecology_and_conservation_of_ginseng_Panax_quinquefolius_in_a_changing_world
https://www.researchgate.net/publication/324656291_Ecology_and_conservation_of_ginseng_Panax_quinquefolius_in_a_changing_world
https://www.sciencedirect.com/science/article/pii/S2351989418301379
https://www.nrs.fs.fed.us/pubs/57317
https://www.jstor.org/stable/27733340
https://www.researchgate.net/publication/232677931_Relationship_between_Age_Size_and_Reproduction_in_Populations_of_American_Ginseng_Panax_quinquefolius_Araliaceae_Across_a_Range_of_Harvest_Pressures
https://www.researchgate.net/publication/232677931_Relationship_between_Age_Size_and_Reproduction_in_Populations_of_American_Ginseng_Panax_quinquefolius_Araliaceae_Across_a_Range_of_Harvest_Pressures
https://www.researchgate.net/publication/232677931_Relationship_between_Age_Size_and_Reproduction_in_Populations_of_American_Ginseng_Panax_quinquefolius_Araliaceae_Across_a_Range_of_Harvest_Pressures
https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.130734/Panax_quinquefolius
https://www.jstor.org/stable/2641795
https://www.srs.fs.usda.gov/pubs/ja/2019/ja_2019_chamberlain_001.pdf


19 
 

and within American ginseng (Panax quinquefolius L.) populations and their implications for a 
future conservation strategy.  Genetic Resources and Crop Evolution 59:1553-1568.  Retrieved 
from: https://www.proquest.com/docview/2259698944?pq-
origsite=gscholar&fromopenview=true.  Accessed August 4, 2022. 

Schlessman, M.A.  1985.  Flora biology of American ginseng (Panax quinquefolium).  Bulletin of 
the Torrey Botanical Club 112(2):129-133.  Retrieved from: 
https://www.jstor.org/stable/2996409.  Accessed August 4, 2022. 

Schluter, C. and Z.K. Punja.  2002.  Genetic diversity among natural and cultivated field populations 
and seed lots of American ginseng (Panax quinquefolius L.) in Canada. International Journal of 
Plant Sciences 163(3): 427–439.  Retrieved from: https://www.jstor.org/stable/10.1086/339512.  
Accessed August 4, 2022. 

Scott, H. 2012.  Saving ginseng in Great Smoky Mountains National Park.  National Parks Traveler.  
Retrieved from: https://www.nationalparkstraveler.org/2012/11/saving-ginseng-great-smoky-
mountains-national-park10811.  Accessed August 4, 2022. 

Smith, S., J. DuBois, N. Phillips, and A. Clardy.  2017.  Wild Stimulant Production Methods for 
American Ginseng Farms in Tennessee.  Extension Publications 157.  Tennessee State 
University.  Retrieved from: https://digitalscholarship.tnstate.edu/extension/157.  Accessed 
August 9, 2022. 

Souther, S. and J.B. McGraw.  2010.  Vulnerability of wild American ginseng to an extreme early 
spring temperature fluctuation.  Population Ecology 53: 119-129.  Retrieved from: 
https://www.researchgate.net/publication/225680588_Vulnerability_of_wild_American_ginseng
_to_an_extreme_early_spring_temperature_fluctuation.  Accessed August 4, 2022. 

Souther, S., M.J. Lechowicz, J.B. McGraw.  2012.  Experimental test for adaptive differentiation of 
ginseng populations reveals complex response to temperature.  Annals of Botany 110: 829–837.  
Retrieved from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3423813/.  Accessed August 
12, 2022. 

Souther, S. and J.B. McGraw.  2014.  Synergistic effects of climate change and harvest on extinction 
risk of American ginseng.  Ecological Applications 24(6): 1463-1477.  Retrieved from: 
https://www.jstor.org/stable/24432217.  Accessed August 4, 2022. 

Stoltz, L.P. and J.C. Snyder.  1985.  Embryo growth and germination of American ginseng seed in 
response to stratification temperatures.  HortScience 20:261–262. 

Turner, J.B. and J.B. McGraw. 2015.  Can putative indicator species predict habitat quality for 
American ginseng?  Ecological Indicators 57:110-117.  Retrieved from: 
http://manuscript.elsevier.com/S1470160X1500182X/pdf/S1470160X1500182X.pdf.  Accessed 
August 8, 2022. 

USFS (U.S. Forest Service).  2022a.  Ginseng Harvesting on the Chattahoochee National Forest. 
Chattahoochee National Forest. Gainesville, Georgia, USA.  Retrieved from: 
https://www.fs.usda.gov/detail/conf/home/?cid=stelprdb5429096.  Accessed August 4, 2022. 

USFS (U.S. Forest Service).  2022b.  Forest Products Permits, Ginseng Permit Update.  Daniel 
Boone National Forest.  Winchester, Kentucky, USA.  Retrieved from 
https://www.fs.usda.gov/main/dbnf/passes-permits/forestproducts.  Accessed August 4, 2022. 

USFS (U.S. Forest Service).  2022c.  Suspension of ginseng harvest permits will continue.  April 26, 
2022.  Nantahala and Pisgah National Forests.  Asheville, North Carolina, USA.  Retrieved from: 
https://www.fs.usda.gov/detail/nfsnc/news-events/?cid=FSEPRD1015647.  Accessed August 4, 
2022. 

USFS (U.S. Forest Service).  2022d.  Cherokee National Forest announces pause on ginseng permits.  

https://www.proquest.com/docview/2259698944?pq-origsite=gscholar&fromopenview=true
https://www.proquest.com/docview/2259698944?pq-origsite=gscholar&fromopenview=true
https://www.jstor.org/stable/2996409
https://www.jstor.org/stable/10.1086/339512
https://www.nationalparkstraveler.org/2012/11/saving-ginseng-great-smoky-mountains-national-park10811
https://www.nationalparkstraveler.org/2012/11/saving-ginseng-great-smoky-mountains-national-park10811
https://digitalscholarship.tnstate.edu/extension/157
https://www.researchgate.net/publication/225680588_Vulnerability_of_wild_American_ginseng_to_an_extreme_early_spring_temperature_fluctuation
https://www.researchgate.net/publication/225680588_Vulnerability_of_wild_American_ginseng_to_an_extreme_early_spring_temperature_fluctuation
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3423813/
https://www.jstor.org/stable/24432217
http://manuscript.elsevier.com/S1470160X1500182X/pdf/S1470160X1500182X.pdf
https://www.fs.usda.gov/detail/conf/home/?cid=stelprdb5429096
https://www.fs.usda.gov/main/dbnf/passes-permits/forestproducts
https://www.fs.usda.gov/detail/nfsnc/news-events/?cid=FSEPRD1015647


20 
 

July 15, 2022.  Cherokee National Forest.  Cleveland, Tennessee, USA.  Retrieved from: 
https://www.fs.usda.gov/detail/cherokee/news-events/?cid=FSEPRD1043465.  Accessed August 
4, 2022.  

Van der Voort, M.E. and J.B. McGraw.  2006.  Effects of harvester behavior on population growth 
rate affects sustainability of ginseng trade.  Biological Conservation 130:505-516.  Retrieved 
from: 
https://www.researchgate.net/publication/222427826_Effects_of_harvester_behavior_on_popula
tion_growth_rate_affects_sustainability_of_ginseng_trade.  Accessed August 4, 2022. 

Vaughn, R., J. Chamberlain, and J. Munsell.  2011.  Growing American ginseng (Panax 
quinquefolius) in forestlands.  Publication 354-313.  Retrieved from: 
https://www.fs.usda.gov/nac/assets/documents/research/publications/2011ginsengforest.pdf. 
Accessed August 4, 2022.   

Wagner, A. and J.B. McGraw.  2013.  Sunfleck effects on physiology, growth, and local 
demography of American ginseng (Panax quinquefolius L.).  Forest Ecology Management 
291:220-227.  Retrieved from: 
https://www.researchgate.net/publication/257198226_Sunfleck_effects_on_physiology_growth_
and_local_demography_of_American_ginseng_Panax_quinquefolius_L.  Accessed August 4, 
2022. 

Williams. L.O.  1957.  Ginseng.  Economic Botany 11:344-348.  
Wixted, K. and J.B. McGraw.  2009.  A Panax-centric view of invasive species.  Biological 

Invasions.  Retrieved from: https://www.researchgate.net/publication/225238371_A_Panax-
centric_view_of_invasive_species.  Accessed August 4, 2022.  

Young, J.A., M. Eackles, M. Springmann, and T. King.  2012.  Development of tri- and tetra- 
nucleotide polysomic microsatellite markers for characterization of American ginseng (Panax 
quinquefolius L.) genetic diversity and population structuring. Conservation Genetic Resources 
4: 833–836.  Retrieved from: https://link.springer.com/content/pdf/10.1007/s12686-012-9653-
2.pdf.  Accessed August 4, 2022. 
 

https://www.fs.usda.gov/detail/cherokee/news-events/?cid=FSEPRD1043465
https://www.researchgate.net/publication/222427826_Effects_of_harvester_behavior_on_population_growth_rate_affects_sustainability_of_ginseng_trade
https://www.researchgate.net/publication/222427826_Effects_of_harvester_behavior_on_population_growth_rate_affects_sustainability_of_ginseng_trade
https://www.fs.usda.gov/nac/assets/documents/research/publications/2011ginsengforest.pdf
https://www.researchgate.net/publication/257198226_Sunfleck_effects_on_physiology_growth_and_local_demography_of_American_ginseng_Panax_quinquefolius_L
https://www.researchgate.net/publication/257198226_Sunfleck_effects_on_physiology_growth_and_local_demography_of_American_ginseng_Panax_quinquefolius_L
https://www.researchgate.net/publication/225238371_A_Panax-centric_view_of_invasive_species
https://www.researchgate.net/publication/225238371_A_Panax-centric_view_of_invasive_species
https://link.springer.com/content/pdf/10.1007/s12686-012-9653-2.pdf
https://link.springer.com/content/pdf/10.1007/s12686-012-9653-2.pdf

