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DISCLAIMER

This Conservation Assessment was prepared to compile the existing published and unpublished information available on Perideridia erythrorhiza (red root yampa) and its habitat.  This Assessment does not represent a management decision by the US Forest Service (FS) or Bureau of Land Management (BLM).  Although the best scientific information available was used, and subject experts were consulted in preparation of this document, it is expected that new information will arise.  In the spirit of continuous learning and adaptive management, if you have information that will assist in conserving Perideridia erythrorhiza, please contact the Interagency Special Status/Sensitive Species Conservation Planning Coordinator in the Portland, Oregon Forest Service Region 6 and Oregon-Washington BLM offices via the website at http://www.or.blm.gov/isssp/.  
EXECUTIVE SUMMARY

The vascular plant Perideridia erythrorhiza, red root yampa, is a Forest Service Sensitive Species in Region 6 and a BLM Bureau Sensitive species in Oregon.  Updates in species status for the two agencies may be found at the Interagency Special Status and Sensitive Species Program website at http://www.or.blm.gov/isssp/.  
The USFWS considers Perideridia erythrorhiza to be a Species of Concern; an informal term referring to a species that might be in need of conservation action.  The species is endemic to Oregon and is currently a candidate for listing under the Oregon State Endangered Species Program.  The Heritage global rank and state rank for Perideridia erythrorhiza are G1/S1, “critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation, typically with 5 or fewer occurrences.”  
Perideridia erythrorhiza is a perennial herb in the carrot family which originates from one to several fleshy, tuberous roots.  The species often co-occurs with similar species Perideridia oregana, and Perideridia gairdneri.  The nutritious roots of Perideridia species were an important food source for Native Americans. 

Perideridia erythrorhiza occurs in southern Oregon on private property and lands administered by the USDA Forest Service (Fremont-Winema and Siskiyou National Forests) and USDI Bureau of Land Management (Roseburg and Medford Districts).  Twenty-eight sites have been reported, with eleven of the sites located on Federal lands.  Populations can be grouped into east (Klamath and Jackson Counties), north (Douglas County), and southwest (Josephine County) geographical areas which are roughly 50 miles apart.  Although currently inconclusive, studies indicate there are morphological and genetic differences among the three geographical areas. 
Habitat for the species varies by geographical area.  Plants in Klamath and Jackson Counties occur in meadows with seasonally wet soils, or in small openings along intermittent drainages within surrounding stands of mixed conifer forest.  Elevation ranges from 4,000-4,500 feet.  Plants in Douglas County occur in meadows and swales which are vernally moist and dry out in the summer.  Surrounding vegetation is often oak woodlands, and elevations range from 400-900 feet.  Plants in Josephine County occur in vernally moist meadows and in openings around seeps on the lower portion of moderate slopes.  Soils are serpentine/peridotite.  Surrounding vegetation is Jeffrey pine savanna, and elevations range from 1,400-1,600 feet. 
Loss of habitat as a result of development is likely to be the most serious threat to Perideridia erythrorhiza, since over half of the known sites and the biggest populations occur on private land.  In addition to direct loss of habitat, changes in the water table could also decrease habitat suitability.  Other potential threats to the species include grazing, ground disturbing activities, competition from invasive or other non-native species, and lack of fire.  The limited number of sites, small population sizes and isolation of populations could contribute to inbreeding depression.  

The rarity and disjunct distribution of Perideridia erythrorhiza suggests that this species is a high conservation priority.  Transplanting of tubers and seeds has been shown to be successful in establishing new populations of the species, but will likely be limited by availability of suitable habitat and cost.  Management considerations for conserving sites include:  avoiding or mitigating activities which could cause soil disturbance or changes in the water table; managing grazing to limit trampling and herbivory; and avoiding/preventing introduction of non-native species.  Informal monitoring indicates prescribed fire may be useful for maintaining habitat conditions. 
Information gaps include a conclusive determination of the taxonomic status of populations in the three geographical areas, the response of the species to management activities, and the distribution of the species in the Siskiyou Mountains.  Potential habitat is present on Medford BLM and the Siskiyou National Forest which has not yet been inventoried. 
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I.  INTRODUCTION
A.  Goal

The goal of this Conservation Assessment is to summarize existing knowledge regarding the biology and ecology of Perideridia erythrorhiza (red root yampa), threats to the species, and management considerations, to provide information to line managers to assist in the formulation of options for management activities.  This species is of concern because of limited distribution and abundance, and loss of habitat from private land development.  Although currently inconclusive, studies indicate there are morphological and genetic differences among three geographical areas.  If populations in geographical areas are determined to be taxonomically distinct, that would mean the species is rarer than initially thought.

Federal management for this species follows Forest Service (FS) Region 6 Sensitive Species and Oregon-Washington Bureau of Land Management (BLM) Special Status Species polices.  Forest Service policy requires the agency to maintain viable populations of all native and desired non-native wildlife, fish, and plant species in habitats distributed throughout their geographic range on National Forest System lands.  Management “must not result in loss of species viability or create significant trends toward federal listing” (FSM 2670.32) for any identified Sensitive Species.  A viable population “…has the estimated numbers and distribution of reproductive individuals to ensure the continued existence of the species throughout its existing range (or range required to meet recovery for listed species) within the planning area” (FSM 2670.5).  

For Oregon-Washington BLM administered lands, Special Status Species policy details the need to manage for species conservation.  

B.  Scope

The geographic scope of this assessment includes the known range of Perideridia erythrorhiza, which is endemic to southern Oregon (Douglas, Klamath, Jackson and Josephine Counties).  Available information comes from both privately owned lands and Federal lands administered by the USDA Forest Service (Fremont-Winema and Siskiyou National Forests), and USDI Bureau of Land Management (Medford and Roseburg Districts).   
This assessment summarizes existing information regarding a relatively little known vascular plant.  Information updates will be necessary to keep this assessment current over time.  The threats named here summarize known or suspected existing threats, which also may change over time.  Management considerations may be applied to localities, however, some larger scale issues, such as taxonomy, population connectivity and range-wide concerns, are listed.  Uncertainty and inference are acknowledged where appropriate.
C.  Management Status
Perideridia erythrorhiza is on the Forest Service Sensitive Species Plant List in Region 6.  A sensitive species is defined as those plant and animal species identified by a Regional Forester for which population viability is a concern as evidenced by:

1)  Significant current or predicted downward trends in population numbers or density.

2)  Significant current or predicted downward trends in habitat capability that would reduce a species’ existing distribution (FSM 2670.5).  

Perideridia erythrorhiza is a BLM Bureau sensitive species in Oregon.  Bureau sensitive species are “…those species that: (1) could become endangered in or extirpated from a State, or within a significant portion of its distribution; (2) are under status review by the USFWS [US Fish and Wildlife Service] and/or NMFS [National Marine Fisheries Service]; (3) are undergoing significant current or predicted downward trends in habitat capability that would reduce a species’ existing distribution; (4) are undergoing significant current or predicted downward trends in population or density such that federal listed, proposed, candidate, or State listed status may become necessary; (5) typically have small and widely dispersed populations; (6) inhabit ecological refugia or other specialized or unique habitats; or (7) are State listed but which may be better conserved through application of BLM sensitive species status” (BLM Manual 6840).

The USFWS considers Perideridia erythrorhiza to be a Species of Concern; an informal term referring to a species that might be in need of conservation action. This may range from a need for periodic monitoring of populations and threats to the species and its habitat, to the necessity for listing as threatened or endangered. Such species receive no legal protection and use of the term does not necessarily imply that a species will eventually be proposed for listing.  
Perideridia erythrorhiza is endemic to Oregon and is currently a candidate for listing under the Oregon State Endangered Species Program.  The Heritage global rank and state rank for Perideridia erythrorhiza are G1/S1, “critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation, typically with 5 or fewer occurrences.”  
Updates in species status can be found on the following websites: 

1)  http://www.or.blm.gov/isssp/  (OR-WA BLM and Region 6) 

2)  http://oregonstate.edu/ornhic/ (Oregon Natural Heritage Information Center)
II.  CLASSIFICATION AND DESCRIPTION
A.  Nomenclature and Taxonomy

Scientific Name:  
Perideridia erythrorhiza (Piper) Chuang and Constance
Common Name:  
red root yampa
Family:

Apiaceae
Type Locality:
Umpqua Valley, Douglas Co, Oregon
Perideridia erythrorhiza was first described by Piper (1916) as a species of Carum based on collections by Cusick from the Umpqua Valley in Douglas County, Oregon.  The nomenclature was revised by Chuang and Constance in “A Systematic Study of Perideridia (Umbelliferae-Apioideae)” published in 1969.  The species is not currently included in any of the regional floras.  A phylogenetic study of the genus based on ribosomal DNA analysis (Downie, et al., 2004) found Perideridia erythrorhiza to be most closely related to Perideridia bolanderi subsp. involucrata and Perideridia bacigalupi.
B.  Species Description
Plant slender, green, 60-80 cm tall, from a fascicle of 2-15 fusiform, rose colored to chestnut-brown tuberous roots, 3-10 cm long, 0.5-1 cm broad.  Basal leaves ovate or ovate-lanceolate, 10-20 cm long, 5-10 cm broad, simply pinnate with 3-7 pairs of pinnae, or bipinnate, the ultimate divisions 3-12 cm long, 0.5-1 mm broad; petiole 4-13 cm long, sheathing to the middle; cauline leaves pinnate or ternate.  Inflorescence of concave umbels, the peduncles slender, 4-12 cm long; involucre wanting, or of 1 setaceous bract 0.5-1.5 cm long; rays 6-11, 1-5 cm long, spreading-ascending, conspicuously unequal; involucel of 4-6 linear-lanceolate bractlets 2-3 mm long, those of the marginal umbellets tending to be dimidiate; umbellets convex, 22-33 flowered; calyx teeth evident; petals spatulate or narrowly obovate, 1.8 mm long, 1 mm broad, with 3-5 veins; filaments 2 mm long; style reflexed, 2 mm long; stylopodium low conic; pedicles 3.5-6 mm long.  Fruit ellipsoid, tapering at both ends, 4-7 mm long, 3.5 mm broad, usually one mericarp aborted, the ribs filiform; vittae unequal in size, 2 or 3 in the intervals, 4 on the commissure; chromosome number n=19.  (see Chaung and Constance, 1969.)
C.  Regional Differences

Populations can be grouped into east (Klamath and Jackson Counties), north (Douglas County), and southwest (Josephine County) geographical areas.  Isozyme (Hipkin and Wilson, 2004) and ISSR DNA (Meinke and Whittall, 2000) studies showed genetic differences among the three population centers which support taxonomic division at the species or subspecies level.  Although not specifically designed to evaluate within species differences, a phylogenetic study of the genus based on ribosomal DNA analysis (Downie, et al. 2004) did not find evidence that Perideridia erythrorhiza consists of more than one taxon.  The southwest population center in the Siskiyou Mountains appears to have the greatest genetic variation (Hipkin and Wilson, 2004).  Siskiyou populations were not evaluated in the phylogenetic study (Downie, et al., 2004).   
Meinke (1998) found observable morphological differences among the regional groups, which supported an east-west taxonomic division.  East plants have tubers which are torpedo shaped and relatively stout.  The inner epithelial layer of eastern tubers is off white to brownish in color.  Southwest and north plants have elongate tubers with long narrow necks and a small bulbous end.  These tubers exhibit the brick red to cherry red inner epithelial layer that gives the plant its name.  East plants produce roughly half as many umbels and seeds as north and southwest plants.  North plants have seeds which are shorter and more ellipsoid than those in the other two regions.

D.  Similar Species
Perideridia erythrorhiza grows sympatrically with Perideridia gairdneri, Perideridia oregana, and Perideridia howellii.  These species can be distinguished from Perideridia erythrorhiza in the field as follows.  Perideridia gairdneri has smaller (2.5-3.5 mm) globose instead of ellipsoid fruits (Figure 1).  Perideridia oregana has similar fruits, but umbellets are even rayed, giving the inflorescence a compact, flat-topped appearance.  Perideridia howellii is a larger plant with broad leaf segments and fiberous roots.  Field identification is best done when mature fruits are present.  Phenological differences are also evident at some sites, with Perideridia oregana tending to flower and mature the earliest.
Perideridia lemmonii and Perideridia bolanderi also overlap with the eastern edge of the species’ range but do not occur at known population sites.  Perideridia lemmonii occurs at higher elevations than is common for Perideridia erythrorhiza, and Perideridia bolanderi has ternate-pinnate dissected leaves.  (For more information see Amsberry, 2001.)
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Figure 1.  Perideridia gairdneri, Perideridia erythrorhiza, and Perideridia oregana plants collected at the Odessa site on August 17, 2005.
III.  BIOLOGY AND ECOLOGY
A.  Life History and Reproductive Biology
Meinke (1998) studied life history and other biological traits of Perideridia erythrorhiza at  eleven sites during the 1996 and 1997 field seasons, and also in greenhouse grown plants.  Most of the information below is taken from his work.
Perideridia erythrorhiza is a perennial herb originating from one to several fleshy, tuberous roots.  Seeds germinate in the early spring, with seedlings producing 1-2 entire leaves before withering in the summer.  Work in the greenhouse indicates that juveniles will senesce 8-12 weeks after emerging, even if kept well watered, and will not flower the first year.  During this early period of growth, a single small tuber 1 cm or less is developed, which then remains dormant underground until the following spring.

Second year plants emerge in April to May.  The small tubers sprout fiberous roots, as well as thickened, white root-like structures from the crown that orient downward and become the next year’s tubers.  Tubers develop contractile ridges as they age, facilitating self-burial.  Root systems for the plants are typically a few centimeters to over a decimeter below the soil surface.  The number of tubers per plant is variable, although typically 2-5 are present.  Second year plants grown in the greenhouse had below average sized tubers, suggesting that plants continue to increase in size and produce larger roots with age.  Second year plants did not flower during reintroduction studies (ODA, 2001).

Flowering occurs from July through September.  In sampled populations, 80 percent or more of the plants were reproductive.  Plants can have up to 20 or more umbellets, depending on the population.  Meinke (1998) noted that clusters of many small flowers in umbels tend to increase pollinator attraction, making up for the size of the individual flowers.  Numerous species of small native bees and flies capable of carrying pollen were observed on Perideridia erythrorhiza flowers in 1996 and 1997.  The plants flower from the top down, with the primary inflorescences usually blooming first followed by those on secondary branches.  Greenhouse studies indicate the species may be able to self pollinate, although this has not been tested in the field. 

Fruits generally mature in September and October.  Flowers of the species are bi-carpellate, producing a schizocarp.  The ellipsoid or oblong fruit is capable of separating into two single-seeded units at maturity, which are dark to light brown and minutely ribbed.  Many flowers set only a single seed due to pollination or resource limitation, or insect damage, resulting in asymmetric fruits with one viable seed.  Plants produce relatively large amounts of seed. Meinke (1998) found average seed set per plant ranged from 150 to over 600.  Rates of seed production may vary significantly from year to year within a population.  Monitoring during a drought year in 2001 found poor flowering and low seed set in populations around Upper Klamath Lake. 
Seeds are dormant when shed in the fall and require an over winter stratification period.  Germination tests conducted with seed collected from eleven sites in 1997 showed variable germination rates ranging from less than 10 percent at 3 sites to over 85 percent at 6 sites.  Despite large amounts of seed production and high germination rates at some sites, few seedlings (less than 5 percent of the total population) were observed in any of the study populations.  In some cases, seedlings may have been missed because of dense associated vegetation.

At some sites, there has been a large variance in number of plants reported in different years, which suggests that Perideridia erythrorhiza may remain dormant under certain conditions.  Meinke (1998) reported 100-150 plants at the Pelican Barn site on the Fremont-Winema NFs,  and Malaby (2005) estimated 25,000 at the site 7 years later.  Likewise, Seda (1995) estimated 200 plants at the Illinois River site on the Siskiyou NF, and Meinke (1998) reported 25,000-50,000 plants 3 years later.  During abundant years, flowering plants can occur at densities of 10-25 or more per square meter.  
B.  Range, Distribution, and Abundance


Figure 1 shows the distribution and abundance of Perideridia erythrorhiza based on Heritage Database information, site forms supplied by agency botanists, and studies conducted by the Oregon Department of Agriculture Plant Conservation Biology Program.  Historical records which have not been relocated within the past 25 years were not included.  Historical sites fall 

[image: image2]

within the current known distribution of the species.  Some of the reported data may not be accurate, since size of large populations is difficult to estimate.  Some of the sites on private land which have not been recently visited may have declined or no longer exist.  Additionally, the species appears to exhibit dormancy in some years.  For sites with multiple records, the most recent reported population size was used.  

Perideridia erythrorhiza occurs in southern Oregon (Douglas, Klamath, Jackson and Josephine Counties) in three geographical areas separated by 50 or more miles:  the north area occurs around Roseburg; the southwest area occurs in the Illinois River Valley northwest of Cave Junction; and the east area is in the southern Oregon Cascades.  Twenty-eight sites have been reported; eleven are located on Federal lands.  Table 1 shows number of sites by land manager and size class.  Population size at reported sites ranges from 40-50 plants to one million.  

In addition to natural populations, outplanting of Perideridia erythrorhiza tubers and seeds was conducted at three new locations and at the Odessa site (Fremont-Winema NFs) in fall of 1998 and spring of 1999 (ODA, 2001).  The outplanting project was successful in establishing new sites at Howard Prairie (Medford BLM) and the North Bank Habitat Management Area (Roseburg BLM).  Outplanting was also successful at the Odessa site, and additional planting was done at that location in 2003, after a correction to the Forest boundary.  The current status of the Fourmile Creek outplanting site on Lakeview BLM is unknown.  Except for the Odessa population, none of the transplant sites are included in Table 1.
Table 1.  Distribution and Abundance of Perideridia erythrorhiza by Administrative Unit.
	Total Est. #  Plants


	Land Manager

	Number of Sites

	Size Class - # of Plants per Site


	25,000 plants
	Fremont-Winema NFs
	1
	100 < 1000

	
	
	1
	10000 < 100000

	
	
	
	

	100,000 plants
	Siskiyou NF
	1
	10 < 100

	
	
	1
	100 < 1000

	
	
	2
	10000 < 100000

	
	
	
	

	25,000 plants
	Medford BLM
	3
	1000 < 10000

	
	
	
	

	10,000 plants
	Roseburg BLM
	1
	100 < 1000

	
	
	1
	10000 < 100000

	
	
	
	

	2,000-3,000 plants
	State ODOT ROW
	1
	10 < 100

	
	
	1
	1000 < 10000

	
	
	
	

	1,500,000+ plants
	Private
	5
	10 < 100

	
	
	3
	100 < 1000

	
	
	5
	1000 < 10000

	
	
	2
	100000 < 1000000

	
	
	
	


C.  Habitat
Habitat varies by geographic area.  At all sites, the moisture gradient appears to be important in determining where Perideridia erthrorhiza grows.  Co-occurring species Perideridia oregana and Perideridia gairdneri generally occupy slightly drier microsites than Perideridia erythrorhiza, although the species do overlap.
1.  East Geographic Area
Populations in the Cascades occur in meadows with seasonally wet soils or in small openings along intermittent drainages with surrounding stands of mixed conifer forest.  In these habitats, Perideridia erythrorhiza often co-occurs with Perideridia oregana and Perideridia gairdneri.  Other associated species include introduced pasture grasses, Deschampsia cespitosa, Poa secunda, Agrostis spp, Danthonia californica, Juncus spp., and a variety of forbs (Camassia quamash, Epilobium sp., Brodiaea sp., Madia glomerata, Achillea millefolium, and Eryngium articulatum).  Aspen and shrubs such as Spirea douglasii, Rosa, and Amelanchier alnifolia may occur along the forest-meadow edge.  Elevation ranges from 4,000-4,500 feet and topography is relatively flat.  Soils are generally derived from alluvial material and are somewhat poorly drained.  Sites have been, or continue to be, disturbed by grazing.  Historically, meadows in the Cascades were likely characterized by Fire Regime II (0-35 year frequency, replacement severity) and mixed conifer stands were likely characterized by Fire Regime III (35-100+ frequency, mixed severity).  (For information on fire regimes see the Fire Regime Condition Class website at http://frcc.gov/index.html.)  

2.  North Geographic Area

Populations in the Roseburg area occur in meadows and swales which are vernally moist and dry out in the summer.  Surrounding vegetation is often oak woodlands.  Associated species include Deschampsia cespitosa, Danthonia californica, Juncus spp., Mentha pulegium, Madia sativa, Camassia leictlinii, Quercus garryana, and Fraxinus latifolia.  Most sites have been seeded with introduced pasture grasses and invaded by various non-native weeds such as Taenaitherum caput-medusae, Cynosurus cristatus, and Holcus lanatus.  Elevations range from 400-900 feet.  Topography is relatively flat and soils are heavy clays.  Most sites have been disturbed by grazing, and many are currently used as pasture.  Historically, the meadows were likely characterized by Fire Regime II (0-35 year frequency, replacement severity) and oak woodlands characterized by Fire Regime I (0-35 year frequency, surface severity).  
3.  West Geographic Area

Populations in the Illinois Valley area occur in vernally moist meadows and in openings around seeps on the lower portion of moderate slopes (20 percent).  Surrounding vegetation is Jeffrey pine savanna.  Associated species include Deschampsia cespitosa, Festuca sp., Perideridia oregana, Carex spp., Senecio hesperius, Hastingsia alba, and Microseris howellii. The non-naive grass Festuca arundinaceae is present at some sites.  Elevations range from 1,400-1,600 feet.  Soils are serpentine/peridotite.  Historically, meadows were likely characterized by Fire Regime II (0-35 year frequency, replacement severity), and Jeffrey pine savanna by Fire Regime I (0-35 year frequency, surface severity).  
D.  Ethnobotany
Related to cultivated crops such as carrots, parsnips, and parsley, the nutritious and edible tuberous roots of Perideridia species were an important food source (yampa, apos, or epos) for Native Americans in the Pacific Northwest (Meinke, 1998).  Kaldy et al. (1980) found Perideridia gairdneri to be high in vitamins A and C and potassium, and to have high quality protein.  
IV.  CONSERVATION

A.  Conservation Threats
1.   Development
Loss of habitat as a result of development (residential, industrial, and agricultural development; road construction, etc.) is likely to be the most serious threat to Perideridia erythrorhiza.  Over half of the known sites and the biggest populations occur on privately owned land.  In addition to direct loss of occupied habitat, activities which alter the water table could change the suitability of habitat.  
2.  Fire Suppression
The affects of burning on Perideridia erythrorhiza have not been studied.  Informal observations after burning of the Pelican Barn and Odessa populations on the Fremont-Winema NFs indicate the species is not harmed by fire and may benefit from it.  Historically fire was likely important in maintaining meadow openings by killing encroaching woody species.  Burning could potentially reduce associated herbaceous vegetation and competition for light and moisture.  The historic fire regimes throughout the range of the Perideridia erythrorhiza have been altered by suppression activities.  

3.  Grazing
Most Perideridia erythrorhiza sites have been, or currently are, grazed by livestock.  The affects of grazing on Perideridia erythrorhiza have not been studied.  Cattle do not appear to prefer Perideridia species, however, plants are sometimes eaten.  Soils at many of the occupied sites are susceptible to compaction from livestock.  Heavy grazing could result in reduced growth and survival of plants from both herbivory and soil compaction.  
4.  Other Ground Disturbing Activities
Off road vehicle use may be a threat at some sites.  Rutting and compaction are likely to damage plants and reduce habitat suitability.  Mining activities could also impact sites in the Siskiyou Mountains.
5.  Invasive and Other Non-Native Species
A number of non-native species occur at Perideridia erythrorhiza sites, particularly in the North populations.  Some species, such as various pasture grasses (meadow foxtail, timothy, Kentucky bluegrass, etc.) have been seeded, while other species are invasive weeds (medusahead, Queen Anne’s lace, dogtail, etc.).  Although no studies have been done to determine the effects, non-native species could reduce the suitability of habitat for Perideridia erythrorhiza by competing for moisture, nutrients, and light.  Control of non-natives species in the meadow habitats would be difficult to achieve without impacting Perideridia erythrorhiza plants and other native species.  
6.  Limited Distribution and Abundance

The limited number of sites, small population size, and isolation of populations could contribute to inbreeding depression.  Genetic variation in Perideridia erythrorhiza within the three geographic regions is relatively high compared to the average perennial herbaceous plant (Hipkins and Wilson, 2004).  However, populations sampled for the isozyme study appeared to be somewhat inbred.  It is unclear whether the inbreeding found is a normal result of a mixed (outcrossing/selfing) mating system, or the result of the small size of some populations (Hipkins and Wilson, 2004).
B.  Conservation Status

The rarity and disjunct distribution of Perideridia erythrorhiza suggests that this species is a high conservation priority.  Currently, there is no documentation that existing Federal populations are declining, however, information on potential threats and population trends is generally lacking.  No Federal or State regulations protect the species on private land.  It is possible that some of the known sites on private land have already declined or disappeared since they were documented. 
C.  Known Management Approaches
Transplanting of tubers and seeds has been shown to be successful in establishing new populations of Perideridia erythrorhiza (ODA, 2001).  New sites should be located within the known range of the species, and because of potential genetic differences between geographical areas, transplant materials should come from the same geographical area as the outplanting site.  Availability of suitable habitat, as well as costs, may limit the opportunity for transplanting.  
D.  Management Considerations
1.  Conservation Measures 
Habitat requirements and potential threats to this species are not well understood and additional monitoring will be needed to determine appropriate conservation measures and mitigations.  Consider the following in conserving populations:
Avoid or mitigate activities in occupied areas which could result in soil compaction or displacement.  Fencing may be needed to prevent impacts from off road vehicles in some areas.
Avoid or mitigate activities with potential to alter the water table at known sites.  Activities such as road projects, stream projects, and water developments should be evaluated for impacts to Perideridia erythrorhiza habitat.
Manage grazing to limit trampling and herbivory.  Locate water developments, salt stations, and holding pens away from known sites.  Adjust the timing of grazing to avoid compacting moist soils early in the season and herbivory of flowering stems.  Exclosures may be needed if sites are being heavily impacted by livestock; however, management of competing vegetation may be necessary within exclosures.
Avoid seeding non-native species in Perideridia erythrorhiza habitat.  Manage known invasive species sites in or near populations, where feasible.  To prevent creation of sites susceptible to invasive species establishment, mitigate or limit ground disturbance and loss of native vegetation in or near populations.  
2.  Habitat Maintenance

Consider periodic burning within known Perideridia erythrorhiza sites, consistent with the historic fire regime of the area.  Fall burns are likely to be more consistent with historic conditions, but could result in seed loss if seed drop has not yet occurred.  Burning may need to be coordinated with livestock grazing.  The potential for increasing non-native species should also be evaluated prior to burning.
V.  RESEARCH, INVENTORY AND MONITORING OPPORTUNITIES
Information gaps include the following:

1) Conclusive determination of taxonomic status.
2) Response to burning.
3) Response to grazing and exclusion from grazing.
4) Appropriate methods for controlling invasive species in occupied habitat.
5) Distribution in the Siskiyou Mountains.
A.  Inventory
Most of the potential habitat on the Fremont-Winema NFs, Lakeview BLM, Roseburg BLM, and Rogue River NF has been inventoried.  Review of some inventoried sites on Lakeview BLM should be done to check species identification (Whiteaker, 2005).  Potential habitat is present on Medford BLM and the Siskiyou National Forest which has not yet been inventoried (Mousseaux, 2005; Rolle, 2005).  It is likely that additional sites occur on private land.  The Howard Prairie area, and possibly along Soda Mountain and Copco Road are potential locations for the species (Todt, 2005).  

Plants are most visible during flowering.  However because of co-occurrence with similar species, species identification is more definitive during late summer when mature fruits are present.
B.  Monitoring
Monitoring for response to management activities, such as burning or exclusion from grazing, should include control plots for comparison, since dormancy may be a factor in year to year variation in numbers of plants.  Monitoring for survival and reproduction of transplants is currently occurring at the Odessa site on the Fremont-Winema NFs, and at the Roseburg BLM sites.  Roseburg BLM is also monitoring the effects of a 2004 prescribed fire on the species (Carter, 2005).
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Figure 2.  Distribution and Abundance of Perideridia erythrorhiza.

