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Plants and Lichens
Overview  
This section provides information for 
Minnesota’s plant and lichen species in greatest 
conservation need (SGCN) and species in need 
of information (SNI). 2,468 species of native 
vascular plant species (hereafter, ‘plants’) 
were assessed comprehensively for inclusion in 
this document using the species conservation 
assessment process described in the beginning 
of Chapter 2 (S-ranking). Non-vascular plants 
and lichens (1,087 species) were assessed 
more opportunistically and included where 
information was sufficient to suggest their 
inclusion as SGCN or SNI. 

The effects of stressors and actions to take to 
mitigate those stressors for plant and lichen 
SGCN are presented in this chapter through 
example species or species groups. However, 
it should be noted that many of the stressors 
for plants are also described in detail within the 
Habitat Sub-chapters in Chapter 3. Actions to 
mitigate many threats to plant and lichen SGCN 
are mediated by habitat and so addressed in the 
appropriate habitat chapters. 

This sub-chapter does not present actions in 
the same way as was done for animals. Instead, 
the authors preferred to highlight information 
needs and several case studies illustrating the 
application of conservation actions benefiting 
plant SGCN. Since State Wildlife Grant funds 
are not intended for direct application to plants 
or lichens in the same way as they are intended 
for animals, it also makes sense to stop short 
of action planning. We believe the inclusion 
of plants and lichen, however, will be a good 
resource for ecologists and land managers to 
learn more about the imperiled and vulnerable 
plants in our state so that we can all be 
implementing conservation actions together. 

Plants
Minnesota contains four distinct ecological 
biomes. This results in Minnesota having a 
large and variable flora, and a proportionally 
large number of rare plant species across all 
habitats found in the state. Statewide surveys 
for terrestrial vascular plant species have been 
a priority in Minnesota for over 30 years as part 
of the Minnesota County Biological Survey, 
as well as other efforts. Continued surveys, 
monitoring and research for all vascular and 
non-vascular plant species and within aquatic 
systems continue to be a strategic priority for 
the Minnesota Biological Survey (MBS) Unit 
with the DNR. Past efforts produced a variety 
of datasets and information that contributed to 
the conservation assessments underlying the 
plant SGCN and SNI lists. 

Photo: Great Lakes Jacob’s-ladder, Polemonium lacustre,
Welby Smith

https://www.dnr.state.mn.us/eco/mbs/index.html
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Lichens
Lichen “species” are actually a species complex 
consisting of two or more, typically obligate, 
symbionts (organisms that mutually benefit 
one another). The dominant partner is a 
fungus, which creates the main body of the 
organism. The endosymbiont is either a green 
alga or a cyanobacteria that lives within the 
fungal tissue. One fungal species can contain 
more than one species of endosymbiont. 
Identification to a single species name is based 
on the fungal component. Historically, the 
study of fungi has been included within the 
broadest definition of the term "botany," thus, 
they are included with plants here. However, 
fungi are an entirely distinct form of life at the 
Kingdom level. 

No statewide survey effort for fungi has taken 
place in Minnesota. However, there is a history 
of lichenology in Minnesota (e.g., Wetmore, 
1978; Brako, 1981), and there are lichen experts 
currently active in the state (John Thayer and 
Otto Gockman; Gockman et al., 2020). Two 
experts assisted with a modified conservation 
status assessment process for this SWAP 
revision using the best available data. They 
are also working with the DNR’s MBS Unit to 
conduct a statewide survey of lichen species 
for conservation purposes. The SNI designation 
will be helpful in guiding that effort.

Photo: Lichens on talus, Cook County, Michael Lee
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SGCN and SNI Summary 
Information
Plant and lichen species were assigned to SGCN 
or SNI categories following the flowchart 
illustrated in Appendix A and summarized in 
the overview to Chapter 2 with one exception. 
For designation of SNI species, we also used a 
previously created Watchlist of plant and fungi 
that recognizes species that may be in greater 
conservation need, but for which insufficient 
information is available to inform conservation 
and protection decisions. In most cases, a 
species on the Watchlist was designated as SNI, 
unless it was already designated a SGCN by 
another factor in the flowchart.

Plants
Of the 2467 plant species evaluated, 448 
plant species were designated as SGCN and 87 
designated as SNI (Appendix B). Four SGCN are 
federally listed. These include the dwarf trout 
lily (Erythronium propullans), Leedy’s roseroot 
(Rhodiola integrifolia ssp. leedyi), prairie bush 
clover (Lespedeza leptostachya), and Western 
prairie fringed orchid (Platanthera praeclara). 
A total of 301 are state listed, and another 73 
had been previously recognized on the DNR’s 
Watchlist of plant and fungi species. Almost 
70% of plant SGCN are categorized as Critically 
Imperiled (S1; 131) or Imperiled (S1S2 & S2; 174). 
Another 27% are Vulnerable (S2S3 & S3; 124). 
The remaining 19 plant SGCN were recognized 
as at risk through their Global Conservation 
Status (G-rank), state listing status, or inclusion 
on the Watchlist despite being categorized 
at the state level as Apparently Secure (S3S4 
& S4; 9), Possibly Extirpated (SH; 6) or 
Unrankable (SU; 4). One species of plant, wild 
rice (Zizania palustris), was tribally nominated 
and included for having cultural significance 
and being of conservation concern to Indian 
Tribes in Minnesota.

The 448 plant SGCN represent 95 
phylogenetic families. Most plant SGCN are 
forbs (herbaceous flowering plants) (67.8%; 
304). Of those, 27 are floating or submerged 
aquatic plant species. Graminoids (grasses, 

sedges, rushes) represent the next largest 
proportion (22.5%; 101 species) with the 
majority in the Cyperaceae (59) and Poaceae 
(35) families. Of the remaining, 39 are trees 
or shrubs, two are epiphytes, and two are 
succulents.  

Lichens
There are 151 lichen species designated as 
SGCN and 130 designated as SNI (Appendix B). 
Thirty-two lichen SGCN are state listed, and 
another 67 had been previously recognized on 
the DNR’s Watchlist of plant and fungi species. 
Almost 90% of lichen SGCN are categorized 
as Critical Imperiled (S1; 86) or Imperiled (S2; 
49). Another 5% are Vulnerable (S3; 8). The 
remaining eight lichen SGCN were recognized 
as at risk through their Global Conservation 
Status (G-rank), state listing status, or by 
expert opinion despite being categorized at 
the state level as Apparently Secure (S4; 1), 
Possibly Extirpated (SH; 6) or Unrankable (SU; 
1). Most lichen SNI are Possibly Extirpated or 
Unrankable but due to insufficient information.

Habitat Associations
Plant SGCN are geographically distributed 
across all parts of the state and found in 15 
different Ecological Systems (classified by the 
DNR’s native plant community classification 
system). To associate plants with the 15 
habitat types in this Plan, plant SGCN were 
categorized by the primary Ecological System 
in which they are found (with a few species 
categorized in two main Ecological Systems). 
Ecological Systems were then cross-walked 
to the habitat types in this Plan. The primary 
Ecological System was assigned as the most 
common association via a review of occurrence 
data (Relevés or Natural Heritage Information 
System observations), and by expert opinion 
where those data were insufficient. Plant SGCN 
are organized in Appendix E by the SWAP 
habitat chapter that describes the species’ 
primary Ecological System. A summary of the 
numbers of plant SGCN across the primary 
habitat types is shown in Table 2.14. Lichens 
were not evaluated for habitat associations. 

https://dnr.state.mn.us/nongame/mnwap/mnwap-2025.html#text1-7
https://www.dnr.state.mn.us/eco/mbs/plant-watchlist.html
https://dnr.state.mn.us/nongame/mnwap/mnwap-2025.html#text1-7
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMLIL0U0D0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMLIL0U0D0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDCRA0A0H2
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDCRA0A0H2
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDFAB27090
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDFAB27090
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMORC1Y0S0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMORC1Y0S0
https://dnr.state.mn.us/nongame/mnwap/mnwap-2025.html#text1-7
https://www.dnr.state.mn.us/npc/classification.html
https://www.dnr.state.mn.us/npc/classification.html
https://dnr.state.mn.us/nongame/mnwap/mnwap-2025.html#text1-7
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Table 2.14. Numbers of Plant Species in Greatest Conservation Need and their associations with habitat 
types. 

Primary Habitat Type (Chapter) Number of Plant SGCNs

Prairie and Other Grasslands  119

Savanna  8

Upland Conifer Forest and Woodland  35

Upland Deciduous Forest and Woodland  33

Mesic Hardwood Forest  52

Deciduous Wet Forest  7

Coniferous Forest Wetland  21

Riparian and Floodplain Forest  22

Non-forested Wetlands  51

Rivers and Streams  10

Lakes 36

Cliff, Talus, and Rock Outcrops  71

Photo: Botanists sampling plants in bluff prairie

Together, prairie and savanna habitats support 
the largest proportion of plant SGCN statewide 
(28%). There are 113 plant SGCN associated 
with the Upland Prairie (UP) Ecological System 
(105 in Prairie and Other Grasslands and 8 in 
Savanna) and fourteen species associated with 
the Wet Prairie (WP) Ecological System.

Mesic Hardwoods and Upland Conifer Forest 
and Woodland and Upland Deciduous Forest 
and Woodland together account for 27% of the 
plant SGCN. There are 52 plant SGCN with 
Fire-Dependent Forest (FD) as the primary 
habitat, which are represented in the Upland 
Deciduous Forests and Woodlands chapter or 
the Upland Conifer Forests and Woodlands 
chapter. Of the 52 total species, 16 were 
associated with both habitats; 19 were assigned 
to the Upland Conifer Forest and Woodlands 
and 17 to the Upland Deciduous Forest and 
Woodlands. There are also 52 plant SGCN with 
Mesic Hardwood (MH) as the primary habitat.
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Despite being restricted in terms of acreage 
on the landscape, the Cliff/ Talus and Rock 
Outcrop ecological types provides primary 
habitat for 16% of the plant SGCN, with 49 
plant SGCN associated with Rock Outcrop 
(RO) and 22 with Cliff/Talus (CT). 

Information Needs for Plants
Despite decades of surveys documenting native 
plant species in Minnesota, rare plants and 
lichens often lack basic information on which 
to make sound conservation decisions. Thus, 
there are unmet information needs associated 
with most actions taken to conserve plant and 
lichen SGCN. This is especially true for efforts 
targeting individual species but can affect 
habitat mediated actions as well, as described in 
the habitat sub-chapters.

One of the most basic information needs 
relates to uncertainty regarding species or 
variety distinctions. This can lead to uncertainty 
related to the appropriate unit of conservation, 
for example an inability to distinguish a rare 
species or variety from a closely related 
common one. For example, there are 14 SGCN 
and 7 SNI in the genus Rubus in Minnesota. 
While the SGCN species are well defined 
as units of conservation, there is general 
uncertainty in species identification for many 
members of the genus. The uncertainty has 
many causes, from lack of basic phylogenetic 
research needed to distinguish genetic units, 
all the way to a lack of botanical knowledge, 
experience, and tools for in-field identification 
of known, well-defined species. A variety 
of taxonomic research and applications 
are needed to address gaps in this type of 
information. The Biodiversity Atlas, through the 
Bell Museum, is an excellent source of this type 
of botanical information when available.

There is also a widespread lack of information 
on rare plant species’ population genetics. 
These data are needed to understand elements 
such as whether a population is experiencing 
in-breeding, or to identify past reductions 

in dispersal and genetic diversity due to 
threats like habitat fragmentation or loss of 
pollination. This sort of information is crucial 
to conversation actions involving population 
relocations, augmentations or re-introductions 
of rare species. For example, Leedy’s rose 
root is stressed by a genetic bottleneck, and 
so population augmentation via ‘headstarting’ 
or re-introductions are being considered. 
Another example where relocating populations 
should be considered is Western prairie 
fringed orchid. Moving individuals to locations 
less vulnerable to displacement during road 
and trail development may help preserve 
genetic diversity in this species. Rare plant 
rescue efforts led by the Anoka Sand Plains 
Partnership are being conducted for a handful 
of other species in Minnesota. Because re-
introductions, relocations or other population 
augmentations carry genetic risks as well as the 
potential for genetic benefits, these efforts 
should be informed by a good understanding 
of a species’ population genetic structure and 
history. They also require dedicated resources 
for monitoring the long-term success and 
effects of these actions.

Another frequent gap in information about 
rare plants is comprehensive assessments of 
species’ distributions. Distribution is a key 
biological measure of rarity used to inform a 
species conservation status or need for legal 
protection. In Minnesota, there are several 
taxonomic groups that, in large part, lack the 
basic survey data needed to fully document 
species’ distributions. Particularly under 
surveyed taxa are non-vascular plants (algae 
and mosses), lichens and most other types of 
fungi. These groups need comprehensive, taxa-
wide survey efforts to:

• Improve the total list of species that 
occur within Minnesota, 

• Document species’ distributions 
sufficient to identify rare versus 
common species, and 

• Gather information to improve species’ 
conservation status assessments.

https://www.bellmuseum.umn.edu/atlas/
https://www.anokaswcd.org/projects.html?view=article&id=466&catid=9
https://www.anokaswcd.org/projects.html?view=article&id=466&catid=9
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The DNR’s Minnesota Biological Survey began 
a conservation effort focused lichen species 
survey in 2024 to meet those objectives. 
Survey efforts target habitats known to contain 
high lichen species diversity, an abundance of 
rare, SGCN, or SNI lichen species, or habitats 
that have a unique conservation concern 
related to lichen SGCN.

Even when a rare plant species’ distribution 
has been relatively well documented, 
further ecological data are often needed for 
conversation planning. Detailed population 
assessments, including population size, viability 
and geographic extent inform decisions such 
as sustainable foraging limits and avoiding 
negative effects during management or other 
activities in their habitats. Because these 
population attributes change over time, those 
data need to be regularly updated. To address 
this need, the Minnesota PlantWatch program 
was launched in 2023. See the Case Study 
section for more information on Minnesota 
PlantWatch.  

Regular population assessments to update 
status, while valuable in many ways, are typically 
not sufficient to quantify trends in population 
viability. Detailed demographic monitoring is 
the best way to predict future trends. These 
studies can be done to determine viability alone 
or designed to assess the effect of disturbance 
or management actions on population viability. 
Trend information is one component of 
conservation status assessments and is useful in 
many aspects of conservation planning. See the 
Case Studies section for an example of long-
term demographic monitoring for Western 
prairie fringed orchid.

Like monitoring a rare species population, 
monitoring a rare species’ habitat is crucial 
to documenting and predicting trends in 
habitat attributes. Many aspects of rare plant 
conservation are mediated by elements of the 
habitat, such as habitat size, connectedness, 
quality, or disturbance history. For an example 
of long-term SGCN habitat monitoring, see the 
Case Study: Ecological Monitoring Network 
in the Chapter 5: Monitoring or visit the 
Ecological Monitoring Network  website.

Photo: DNR staff conducting ecological monitoring

https://www.dnr.state.mn.us/eco/mbs/mn-plantwatch.html
https://www.dnr.state.mn.us/mbs/ecologicalmonitoring/index.html
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Case Study: Minnesota PlantWatch Population Assessments
Rare plants are a strong indicator of overall ecological health and areas with a higher diversity of native plants can 
support more birds, insects, and other wildlife species. Healthy ecological communities are more resilient to threats 
such as climate change, invasive species, and disease. Minnesota is home to more than 1,700 vascular plant species, 
of which over 300 are listed as Endangered, Threatened or of Special Concern. For many of these rare plants, data on 
their distribution, population status, threats and potential management needs are incomplete. Current information will 
inform the best methods for protecting and managing these unique species. 

Established in 2023, MN PlantWatch is a community science initiative that conducts detailed population assessments 
for rare plants in their natural habitats. Volunteers are trained to conduct surveys for rare plants in their natural 
habitats and collect data on population size, phenology (time of the year for biological phenomena) and extent. They 
also provide information on the rare species’ habitat type, the quality of the site and the presence of threats. These 
data are used to keep the State’s Natural Heritage Information System up to date and are provided to landowners and 
administrators to support on the ground conservation efforts.

MN PlantWatch volunteers also collect seed for conservation seed 
banking at the University of Minnesota’s Landscape Arboretum’s 
Rare Plant Seed Bank. Seed banking is done to help preserve the 
genetic diversity of a species across its range, provide material 
for re-introductions or augmentations, and allow for research 
opportunities to better understand the species.  

In its first two years, MN PlantWatch engaged 69 volunteers, logged 
over 2,500 volunteer hours, completed 141 surveys, within which 63 
populations of rare plant species were re-located and assessed, and 
collected seed from 33 populations. 

This program is a collaboration between the University of Minnesota 
Landscape Arboretum Plant Conservation Program and the DNR’s 
Minnesota Biological Survey, with additional support from The Bell Museum of Natural History, The Minnesota Native 
Plant Society, and The Minnesota Master Naturalist Program. As of 2025, the program is funded by the Minnesota 
Environment and Natural Resources Trust Fund (ENTRF) as recommended by the Legislative-Citizen Commission on 
Minnesota Resources (LCCMR). 

Primary Stressors for Plants
Stressors are factors that pose direct or 
indirect challenges to vulnerable plant and 
wildlife species. Habitat loss and degradation 
are generally considered the primary threat 
for most SGCN, and some stressors reduce 
the quality of those habitats. Other stressors 
may operate more directly on the SGCN, 
such as disease and pathogens. In some 
cases, stressors may operate both directly 
and indirectly.  For example, roads, trails, and 
railroads can directly harm SGCN through 
vehicular strikes, or operate indirectly through 
habitat fragmentation and reduced landscape 
connectivity. The stressor list below is adapted 
from an internationally recognized threats 

classification developed by the International 
Union for the Conservation of Nature (Salafsky 
et al. 2024). For more information, see the 
“Stressors” section of Chapter 1. Species in 
Greatest Conservation Need.   

It is important to note that some factors listed 
as “stressors” can also be used to advance 
conservation goals. Broad terms such as 
“fire management” reflect the dual nature 
of these factors as they may function as 
stressors in some contexts (e.g. catastrophic 
wildfire following a prolonged period of 
fire suppression) while serving as valuable 
conservation tools in others (e.g., appropriately 
planned and applied prescribed fire).  

https://www.dnr.state.mn.us/eco/mbs/mn-plantwatch.html
https://arb.umn.edu/plant-conservation-program
https://arb.umn.edu/plant-conservation-program
https://www.bellmuseum.umn.edu/plants/
https://mnnps.org/
https://mnnps.org/
https://www.minnesotamasternaturalist.org/
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Information about a subset of primary stressors 
specifically affecting this species group is 
included below.

The effects of loss or alteration of natural 
ecological dynamics through fire suppression, 
dams in streams and rivers, and loss of wild-
ranging ungulates to plant and lichen SGCN 
are variable, wide-spread, and habitat specific. 
Please see discussions of these in appropriate 
habitat sub-chapters within Chapter 3.

Development 

The development of land for 
housing and other urban land uses encroaches 
on or destroys habitat for many plant SGCN. 
Development pressure varies across the state 
and by habitat or substrate type and so actions 
will be addressed in habitat chapters. One area 
in the state under high development pressure is 
the Anoka Sandplains. Development in this area 
makes it more difficult to achieve prehistoric 
fire frequencies, reducing the quality of habitat 
for fire-dependent plants. Also, development 
can fragment and isolate populations of SGCN 
whose state-wide population core resides 
mostly in this area, such as bristle-berry (Rubus 
stipulatus).

Crop Production 
The conversion of natural habitat 
to rowcrop agriculture, livestock 

operations and similar uses encroaches on, 
degrades or destroys habitat for many plant 
and lichen SGCN. For example, one of the 
rarest plant species in Minnesota, ball cactus 
(Coryphantha vivipara), historically occurred 
in thin-soiled prairies which were largely 
converted to agriculture; most of its potential 
habitat in Minnesota has been lost. Agricultural 
pressures vary across the state and by habitat, 
although they are especially impactful in 
grasslands.  Actions will be addressed in habitat 
chapters. 

Mining and Quarrying 
Mining and quarrying affect plant 
and lichen SGCN primarily through 

direct, often complete, loss of habitat. Habitats 
with extensive exposed bedrock are most at 
risk, thus actions to this threat will be addressed 
in Cliff, Talus, and Rock Outcrop chapter. The 
ball cactus, for instance, occurs in crevices 
on granite outcrops, and while its habitat has 
been lost extensively due to agriculture, its 
remaining populations could be affected by 
granite quarrying. Generally, avoidance is key 
to conserving SGCN potentially threatened by 
mining and quarrying. 

Another example of a plant SGCN threatened 
by mining and quarrying is wolf’s spikerush 
(Eleocharis wolfii). The known habitats of this 
species in Minnesota are associated with level 
outcrops of bedrock  in the southern part of 
the state (Minnesota River Prairie and Inner 
Coteau subsections). Specifically, it resides in 
the margins of shallow rainwater pools that 
form in depressions on the bedrock or in thin 
sediments over the bedrock within a prairie or 
savanna  setting. 

Wild rice (Zizania palustris) could be affected by 
mining and quarrying development near shallow 
lakes. 

Many lichen SGCN are also vulnerable to 
effects from mining and quarrying operations 
given their high diversity in rock-dominated 
habitats. For example, Bloody Beard Lichen 
(Usnea mutabilis) is a Minnesota State 
Threatened species that occurs primarily on 
sandstone outcrops near cool rivers associated 
with a variety of other lichen and moss species. 
It has been documented living on wood in 
other parts of its global range. We know very 
little about why it is restricted to outcrops in 
Minnesota.

https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDROS1K7A0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDROS1K7A0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDCAC0X0G0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDCAC0X0G0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMCYP091Z0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMCYP091Z0
https://files.dnr.state.mn.us/natural_resources/npc/rock_outcrop/ros12.pdf
https://www.dnr.state.mn.us/ecs/251Ba/index.html
https://www.dnr.state.mn.us/ecs/251Bc/index.html
https://www.dnr.state.mn.us/ecs/251Bc/index.html
https://files.dnr.state.mn.us/natural_resources/npc/rock_outcrop/ros12.pdf
https://files.dnr.state.mn.us/natural_resources/npc/upland_prairie/ups13.pdf
https://files.dnr.state.mn.us/natural_resources/npc/upland_prairie/ups13.pdf
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=NLT0030760
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=NLT0030760
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Roads, Trails, and Railroads 
SGCN species that can persist in 
marginal habitats are particularly 

at risk from maintenance of roads, trails 
and railroads. Lance-leafed violet (Viola 
lanceolata) is a prime example of a species 
that is frequently found persisting in this 
type of altered or fragmented habitat. It is 
a pioneer species that does not compete 
well with larger, later successional species. It 
requires some disturbance to its habitat to 
be successful. In some cases, anthropogenic 
(human) disturbance that removes competing 
vegetation and releases the seed bank can be 
beneficial to the species. But these activities 
can also degrade or destroy the habitat beyond 
what lance-leaf violet can tolerate.

As detailed in the Information Needs section, 
Western prairie fringed orchid is another 
example of a species highly vulnerable to road 
and trail development.

Gathering Plants and Fungi 
Species threatened by gathering 
pressure in Minnesota include 

ball cactus, many species of orchids for 
horticultural purposes, and American ginseng 
(Panax quinquefolius) for its medicinal value.

American ginseng is a perennial herb native to 
hardwood forests in eastern North America. 
The roots are commercially harvested, with 
interstate and international trade regulated 
by the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora 
(CITES), and harvest further regulated in 
Minnesota under Minnesota Rules, Chapter 
6282. It is listed as a Species of Special 
Concern in Minnesota. Early harvest was 
unsustainable across the Eastern United States, 
resulting in wild ginseng being quite uncommon 
in Minnesota today. Under the CITES treaty, the 
export of wild ginseng root can only be allowed 
if a state can demonstrate that continued 
export will not cause ginseng populations 
within that state to decline any further. At this 
time, Minnesota is considered in compliance. 

However, populations are currently so depleted 
and fragmented that adequate recovery is 
unlikely without further restrictions on harvest. 
The DNR hosts a webpage to help collectors 
assure the future of wild ginseng in Minnesota.

As the example of American ginseng illustrates, 
protecting plant species at risk from gathering 
requires a multifaceted approach. First, 
species-specific research and monitoring are 
needed to determine the level and methods 
for sustainable harvest. Then outreach and 
education on those sustainable harvesting 
practices will need to be ongoing. Designating 
species with the appropriate legal protection 
to stop gathering when sustainable harvesting 
cannot be achieved is critical. Lastly, the threat 
of gathering cannot be mitigated without 
adequate resources toward the enforcement 
of either a species’ legal protection status or 
sustainable harvest regulations. 

Timber Harvest 
Timber harvest is a forest 
management tool that can affect 

plant habitat by changing forest structural and 
compositional diversity. Forest management 
decisions, including inaction, typically have 
positive effects for some species and negative 
effects for others. Timber harvest can have a 
variety of effects on plant and lichen SGCN. 
Effects can be direct, such as removal of their 
microhabitat, or indirect, such as changes to 
the forest dynamics or structure. Specifics 
about this stressor and actions to mitigate 
those effects are addressed in appropriate 
habitat sub-chapters. 

Recreation 
Recreational activities can have 
a variety of effects on plant and 

lichen SGCN, including fragmentation by trails, 
soil compaction by trampling, and degradation 
through introductions or spread of invasive 
species. These are often habitat specific 
and will be addressed in appropriate habitat 
chapters. 

https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDVIO040Y4
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDVIO040Y4
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDARA09010
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDARA09010
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcites.org%2Feng%2Fdisc%2Fwhat.php&data=05%7C02%7CHolly.Bernardo%40state.mn.us%7Cc680b55f3616425a40fa08dd82ac4b87%7Ceb14b04624c445198f26b89c2159828c%7C0%7C0%7C638810398681839344%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=4yWxxh0dnGnevJZrUlYyoVVWy%2FJqfxb6L1%2FRRViFUB0%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcites.org%2Feng%2Fdisc%2Fwhat.php&data=05%7C02%7CHolly.Bernardo%40state.mn.us%7Cc680b55f3616425a40fa08dd82ac4b87%7Ceb14b04624c445198f26b89c2159828c%7C0%7C0%7C638810398681839344%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=4yWxxh0dnGnevJZrUlYyoVVWy%2FJqfxb6L1%2FRRViFUB0%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcites.org%2Feng%2Fdisc%2Fwhat.php&data=05%7C02%7CHolly.Bernardo%40state.mn.us%7Cc680b55f3616425a40fa08dd82ac4b87%7Ceb14b04624c445198f26b89c2159828c%7C0%7C0%7C638810398681839344%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=4yWxxh0dnGnevJZrUlYyoVVWy%2FJqfxb6L1%2FRRViFUB0%3D&reserved=0
https://www.revisor.mn.gov/rules/?id=6282
https://www.revisor.mn.gov/rules/?id=6282
https://www.dnr.state.mn.us/regulations/ginseng/index.html
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Fire Management 
Fire suppression has caused habitat 
degradation for some SGCN in 

fire-dependent habitat types. For example, 
many prairie plant SGCN of the great plains 
have their most eastern populations in Western 
Minnesota's dry prairies. In the past, many 
short statured plants like cross-leaved milkwort 
(Polygala cruciata) or prairie shooting star 
(Dodecatheon meadia) were maintained by fire 
and grazing in prairie systems, which would 
have created light openings for these plants. 
Other species, like Kinnickinnick Dewberry 
(Rubus multifer) or kitten-tails (Synthris bullii), 
occur in the transitional communities between 
prairies and forests that were also maintained 
in greater abundance by past fire and grazing 
regimes.

Applying prescribed fire can be an effective 
way to bring disturbance to fire-dependent 
plant communities but also presents a risk 
to the rare plants present - careful planning 
regarding refugia (sheltered areas) and timing is 
required. 

Invasive Species 
(Problematic Non-native 
Species) 

The effects of invasive species on plant and 
lichen SGCN cannot be overstated. Here 
also, effects can be direct, species-to-species 
competition for space or resources, or indirect, 
such as degradation due to the release of 
allelopathic chemicals (inhibit the growth of 
other plants) into a SGCN’s habitat. Negative 
effects are variable, widespread, and habitat 
specific. They will be addressed in appropriate 
habitat chapters. 

Problematic Native Species 

Native wild rice is at risk of genetic 
modification due to the introduction of 
cultivars for commercial harvest into wild lakes, 
or due to the close proximity of commercial 

rice fields to natural wild rice beds. There are 
also no requirements to use wild type seed for 
wild rice restorations. 

Diseases and Pathogens 
The threat of disease and pathogens 
cannot be overstated, as they 

have the capacity to cause large-scale, rapid 
declines to even seemingly secure species. 
For example, butternut (Juglans cinerea) was 
once common throughout the Eastern United 
States, including Minnesota. A lethal fungal 
disease, butternut canker (Ophiognomonia 
clavigignenti-juglandacearum), reached 
Minnesota in the 1970s, and as of today, nearly 
all butternut trees in the state are dead or 
dying. Active research into treatment options 
and the potential for population augmentations 
using naturally occurring resistant genotypes is 
on-going.

Diseases and pathogens can also have indirect 
effects on plant and lichen SGCN. Caloplaca 
parvula is a Minnesota State Endangered lichen 
species endemic to the Great Lakes region. 
It has been documented in two counties in 
Northeast Minnesota and is found almost 
exclusively on black ash trees. This species is 
at risk of being lost from the state as Emerald 
Ash Borer continues to spread throughout 
Minnesota, effectively destroying this species’ 
habitat.

Air-borne Pollution 
Plant and lichen SGCN are most 
affected by water-borne and 

air-borne pollutants. For example, many 
lichen species are sensitive to air pollution. 
Salted Shell Lichen (Coccocarpia palmicola) 
is a Minnesota State Threatened species only 
documented in two counties in Minnesota. This 
species is thought to be particularly sensitive 
to air pollution, believed to be the cause of its 
decline throughout the Midwest. 

https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDPGL020E0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDPGL020E0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDPRI030B0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDPRI030B0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDROS1K4H0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDROS1K4H0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDSCR09030
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDJUG02030
https://www.invasivespeciesinfo.gov/terrestrial/pathogens-and-diseases/butternut-canker
https://www.invasivespeciesinfo.gov/terrestrial/pathogens-and-diseases/butternut-canker
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=NLLEC250F0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=NLLEC250F0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=NLTES10080
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=NLTES10080
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Water-borne Pollution 

Wild rice, like many aquatic plant 
SGCN, can be affected by polluted runoff 
into lakes and rivers. Water-borne pollutants 
can be introduced from a variety of sources, 
for example from mining and quarrying and 
industrial effluent, and will be addressed in 
the appropriate habitat chapters. Broadly, 
increased resources for monitoring and 
sampling of water quality are needed to detect 
and correct polluting activities that threaten 
aquatic SGCN habitat. These data will also aid 
in planning, helping to, for example, prevent 
problematic practices in watersheds containing 
natural wild rice lakes.

Changes in Temperature 
related to Climate 
Minnesota has experienced a 

clear warming trend over the past century. 
Between 1895 and 2020, average statewide 
temperatures increased by 3.0 degrees 
Fahrenheit (°F; Climate Trends). This warming 
has become more pronounced in recent 
decades and during the winter months. 
Since 1985, average winter temperatures in 
Minnesota have risen by 5.4°F, with average 
winter low temperatures increasing even 
more significantly by 6.8°F (Climate Change 
in Minnesota). These changes have led to 
a shortened season of snow cover and a 
reduction in lake ice duration by 10-14 days 
over the past 50 years (MPCA & MDOC, 
2025). Furthermore, these shifts in thermal 
regimes are ecologically significant. Many 
species are adapted to narrow temperature 
ranges, and such rapid changes can result in 
increased thermal stress, the spread of invasive 
species, and heightened disease and pathogen 
risks (Ratcliffe et al., 2025). 

This warming trend is expected to continue. By 
mid-century (2040-2059), Minnesota’s average 
annual temperature is projected to rise by an 
additional 3.8 - 4.5 °F, depending on future 
greenhouse gas emissions scenarios (Liess 

et al., 2022; Climate Change in Minnesota). 
Climate change does not act in isolation, 
interacting with invasive species dynamics, 
land-use change, and shifts in water quality and 
quantity, compounding ecological effects (He 
et al., 2019; Finch et al., 2021). For additional 
context and resources, refer to the Climate 
sub-chapter in Chapter 6. Implementation.

Minnesota supports disjunct populations of 
several species that are more commonly found 
elsewhere, often in arctic or alpine regions. 
These populations may possess unique genetic 
or ecological traits that enable them to persist 
in atypical habitats; however, they also tend to 
be small and geographically restricted, making 
them more vulnerable to decline. A notable 
concentration of such species occurs in Rock 
Outcrop and Lake Shore habitats along Lake 
Superior, where the lake’s climate-modifying 
influence creates localized conditions 
resembling those of colder, high-elevation 
environments. Examples include butterwort 
(Pinguicula vulgaris), northern paintbrush 
(Castilleja septentrionalis), small false asphodel 
(Tofieldia pusilla), alpine bistort (Bistorta 
vivipara), and alpine bilberry (Vaccinium 
uliginosum). These specialized habitats and 
the rare species they support are increasingly 
threatened by rising temperatures associated 
with climate change.

Changes in Precipitation and 
Hydrology related to Climate 

From 1895 to 2020, Minnesota’s average 
annual precipitation increased by 3.4 inches 
(Climate Trends). The state has also seen a 
notable rise in the frequency and intensity 
of heavy precipitation events. Since 2000, 
very heavy rains (6 inches or more in a 
single day) have occurred two to three 
times more frequently than during the 20th 
century (Williams-Sether & Sanocki, 2025; 
NOAA National Centers for Environmental 
Information State Climate Summaries 2022: 
Minnesota). These extreme events have led to 
a corresponding increase in flooding, which 

https://www.dnr.state.mn.us/climate/climate_change_info/climate-trends.html
https://climate.umn.edu/climate-change-minnesota-0
https://climate.umn.edu/climate-change-minnesota-0
https://climate.umn.edu/climate-change-minnesota-0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDLNT01090
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDLNT01090
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDSCR0D2Z0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDSCR0D2Z0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMLIL1Y040
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PMLIL1Y040
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDPGN0L2G0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDPGN0L2G0
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDERI18110
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PDERI18110
https://www.dnr.state.mn.us/climate/climate_change_info/climate-trends.html
https://statesummaries.ncics.org/chapter/mn/
https://statesummaries.ncics.org/chapter/mn/
https://statesummaries.ncics.org/chapter/mn/


Plants | 14

can disrupt ecosystems, human infrastructure, 
and water quality (Williams-Sether & Sanocki, 
2025). 

Future projections indicate continued increases 
in annual precipitation, especially during the 
winter and spring months, which are likely to 
exacerbate flooding and landslide risk on steep 
slopes. The state-endangered Eastern hemlock 
(Tsuga canadensis) faces significant threats 
in Minnesota. The largest known population 
occurs on steep slopes within a landscape 
highly susceptible to landslides. Groundwater 
seepage has likely supported the persistence 
of this population, but a major rain event in 
June 2012 triggered slope failures throughout 
the area. Water flowing through sand layers 
confined between clay layers appears to have 
raised artesian pressure to a level that caused 
multiple landslides. As a result, four of the 
17 mature hemlocks (24%) and numerous 
seedlings were washed away. While seedling 
numbers have since rebounded, most are 
located near the edges of landslides, leaving 
them vulnerable to future extreme rain events. 
Efforts are underway to propagate trees from 
local genetic stock to support population 
augmentation. More broadly, strategies that 
reduce the "flashiness" of streamflow (rapid rise 
in water levels) during heavy rainfall, such as 
stream restoration or the installation of water 
control structures, can help mitigate these risks 
and support long-term population stability. 

The same climate models also forecast an 
increase in late summer drought events, 
underscoring the variability and unpredictability 
of hydrologic patterns under a changing 
climate (Climate Change in Minnesota). By 
mid-century (2040-2059), average annual 
precipitation is projected to increase by 
up to 1.2 inches, depending on emissions 
scenario (Liess et al., 2022; Climate Change 
in Minnesota). This seemingly counterintuitive 
pattern — wetter winters and springs, 
punctuated by hotter, drier late summers — has 
profound implications for water availability, 
wetland health, soil stability, and species 
dependent on seasonal hydrologic cycles 

(Runkle et al., 2022). For more information and 
resources for climate-adapted management 
strategies, see the Climate sub-chapter in 
Chapter 6. Implementation.

Photo: Goblin fern, Botrychium mormo, Nicholas Jensen

https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PGPIN06010
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=PGPIN06010
https://climate.umn.edu/MNclimate
https://climate.umn.edu/climate-change-minnesota-0
https://climate.umn.edu/climate-change-minnesota-0
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Priority Species Conservation Strategies 
To implement the SGCN Goal of this Plan (Conserve rare, declining, and vulnerable wildlife and plant 
SGCN through targeted actions), three strategies were identified:  

Strategy 1. Survey, monitor and research to document the distribution and trends of 
SGCN, assess the threats they experience, and evaluate conservation actions that 
support resilient populations. 

Strategy 2. Collaborate to deliver conservation actions that support resilient populations 
of SGCN and their habitats in partnership with agencies, Tribes, non-governmental 
organizations, private landowners, and others. 

Strategy 3. Develop and share informational material to guide conservation actions for 
SGCN wildlife, such as species accounts, threat assessments, recovery plans, relevant 
regulations, avoidance measures, and beneficial habitat management strategies. 

Potential Conservation Actions for Plants 
Please see the earlier section on Information Needs for Plants; no additional conservation actions for 
plants and lichens were specified in this section. Many actions targeted toward habitat conservation 
also address plant SGCN needs. In addition, the DNR Rare Species Guide provides basic conservation 
actions specific to many plant and lichen SGCN species. Further development of species-specific 
conservation actions for plant SGCN will occur as needed, with the Rare Species Guide as the main 
avenue for dissemination.

Case Study: Western Prairie Fringed Orchid 
The western prairie fringed orchid is found throughout the prairie region of 
Minnesota. Despite this wide geographic distribution, we revisit and complete 
a flowering census of approximately 80% of the state’s populations each 
season. This effort is only possible because of a collaborative effort between 
the DNR, The Nature Conservancy, The U.S. Fish and Wildlife Service and 
the National Park Service. This collaborative partnership also means that 
information about the species’ life history and management needs are shared 
across the entities responsible for the conservation of this rare prairie orchid.

Capturing data on plant emergence of an herbaceous species in a grassland 
can be challenging.  The first step requires locating plants during the 
growing season in the preceding season.  These areas are then marked and 
visited in early spring. We attempted to find and measure the heights of 
these individuals to gauge when they emerged. After several years of data 
collection and anticipating the appropriate timing, we were able to identify 
a window of typical emergence using a growing degree day model. This 
understanding was critical to guide managers with the information necessary 
to minimize affecting this imperiled species while still carrying out needed 
fire management on the land, as a poorly timed fire could be fatal (Biederman 
et al., 2018). Additionally, by following the phenological development of 
individual plants, we discovered that the first plants to emerge are those that 
would flower in July. These plants also tend to grow more quickly, making 
them even more susceptible to damage and mortality with a fire too late into 
the growing season.

Photo: Western prairie fringed orchid, Welby 
Smith

https://www.dnr.state.mn.us/rsg/index.html
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