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Photo: Ellie McNairy, 2020.


U.S. Forest Service, Deschutes National Forest, Sisters Ranger District, 2020
Executive Summary
Invasive species can cause habitat degradation and conversion that is extremely expensive and difficult to repair. Portions of the Deschutes National Forest and Crooked River National Grassland that were modeled as moderately to highly vulnerable to invasive annual grasses and contained Threatened, Endangered, and Sensitive (TES) botanical species were delineated for monitoring and treatment. Surveys were conducted in 2020 to determine what actions might be needed to protect sensitive plant sites. 29 TES plant sites were revisited and 4072 acres were surveyed to determine current status. The majority of the sites were Peck’s penstemon (Penstemon peckii) sites, with just one Peck’s milkvetch (Astragalus peckii) site, both of which are Region 6 listed sensitive plant species. During the course of surveys, 4 additional sites were found; 2 additional Peck’s milkvetch sites and 2 new Peck’s penstemon sites. Currently most of the sites have some invasion by cheatgrass (Bromus tectorum), but medusahead (Taeniatherum caput-medusae) and African wiregrass (Ventenata dubia) are currently less common although still present in small, disparate patches. These current patches have a strong likelihood of spreading and pose a large risk to the integrity of the sensitive plant sites. They are currently found in small patches near or within several sites and appear to be on the cusp of a population explosion. Treating annual grasses adjacent  to sensitive plant sites should be high priority to prevent spread into those sites. Additional threats include forest succession and resulting increased tree densities and high severity fire which can kill rhizomes. For Peck’s milkvetch sites, juniper encroachment and annual grass invasion appear to be the two largest threats. Right now, cheatgrass is fairly ubiquitous, though mostly scattered, throughout the sites Peck’s milkvetch and nearby habitat. No African wiregrass or medusahead were found near our Peck’s milkvetch sites, but it is critical to continue monitoring. Additionally, some denser cheatgrass patches may be good candidates for experimental treatments and seeding. Climate change is likely to exacerbate threats to both sensitive species. 

Background
Annual invasive grasses have long been a problem in the west, but with climate change, wildfire, and the spread of additional invasive species, we are seeing a more recent increase and expansion in Central Oregon. Historical agricultural practices in addition to other past management actions have resulted in loss of topsoil, compaction, and changing the plant composition from native deep-rooted perennial bunchgrasses in portions of this area. Cheatgrass, medusahead, and African wiregrass are annual grasses with little value to wildlife. These annual grasses are known to outcompete native species and change fire regimes. Throughout the west, large swaths of perennial grasslands and shrublands have been converted to annual grasses. Restoration once these grasses have invaded is extremely expensive and rarely successful, therefore, prevention is more effective than restoration, especially once a tipping point has been reached. Annual grass invasion is often facilitated by large scale disturbance such as wildfire or management actions including logging and grazing. In other areas, these annual grasses are increasingly becoming established even without disturbance. The project area was determined using multiple GIS layers including a cheatgrass prediction model, known sensitive botanical sites, known invasive sites, and PNV (potential natural vegetation). Map 1 shows project location within Region 6. The project area is in a mix of dry ponderosa pine, juniper steppe, juniper woodlands, dry meadow, and upland shrub. The majority of forested area is dense and vulnerable to stand-replacing wildfire. This area is highly vulnerable to annual grassland conversion, should that occur (see Map 2 for mapped cheatgrass vulnerability modeling). Multiple wildfires in portions of the area are now heavily dominated by annual grasses. Unfortunately, most Central Oregon botany programs have not been tracking cheatgrass due to its pervasiveness, and data on medusahead and African wiregrass has not kept pace with its expansion. 
The primary sensitive species in much of the project area is Peck’s penstemon. According to its 2009 Conservation Strategy, Peck’s penstemon requirements include “soil moisture, sunny open habitat, and lack of competition.” While wildfire itself does not appear to be detrimental to Peck’s penstemon, and seedlings have been observed in dozer lines, cheatgrass is noted as a habitat degrader. Medusahead and African wiregrass were not recognized as local problems at the time and are not mentioned in the Conservation Strategy. It is reasonable to lump all three annual grasses as a major risk factor to Peck’s penstemon. There are three main metapopulations of Peck’s penstemon; Fly Creek, Indian Ford and Whychus Creek, and Metolius. At least part of the Fly Creek metapopulation is genetically distinct from the others. This proposal covers all of the Fly Creek metapopulation, and most of the Indian Ford and Whychus Creek metapopulation. The Metolius Basin metapopulation is not included because the majority of it is within areas modeled as very low, low, and medium risk of cheatgrass invasion. 
Peck’s milkvetch is known to occur in the southern portion of the project area. The ISSSSP program does not have a species-specific write-up on this species on its website, however, the Oregon Department of Agriculture (ODA) has a profile sheet created for it, and lists it as threatened. The primary threats that ODA identifies are off-road vehicle use, invasive species, and urban development. Multiple sources list climate change and invasive species as risks to Peck’s milkvetch as well. There are three main metapopulations of this milkvetch—one near Chemult, one near Chiloquin, and one between Sisters and Bend. Part of Sisters-Bend metapopulation is included in this project. One population was known to occur of FS System lands prior to surveys, and two additional populations were found in 2020 surveys.



[image: ]Map 1. Project location overview
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Species of Interest
Penstemon peckii (Peck’s penstemon)- PEPE10
[image: https://lh5.googleusercontent.com/AGqESf6UJTbsNhzCulN-IPDjC60-Qljn5k160-qzNjg1d3As9fsNv9porvHwAtlmz12OB80Jn-5I5Fji8QVHfIfUY_4hjt5dBZHo-zTr7gBqLOcfE8-t33FKLZRt_8fyx8NOI5uq]Penstemon peckii is a perennial forb endemic to the east slopes of the Cascade Mountains. The species is listed as “sensitive” on the Pacific Northwest Region 6, Regional Foresters Special Status Species List for Sensitive Vascular Plants. Peck’s penstemon may be distinguished from other species in the genus by its glandular hairs on the flowers and stalk, along with its linear, entire leaves and lack of a basal rosette. The clustered flowers are small (about 8 mm long) and vary in color from white, to blue, to light pink. Narrow leaves, about 8 cm long, are attached directly to the stem, and sometimes form a loose cluster at the base (Pajutee 2009).
[image: https://lh6.googleusercontent.com/XD1fLViwwvLXtNdIdbcbmLab2Prdo4bLTslSemhbs71xMLZ583BWqExWWmWLBzhycjOERhd4qkN6uQhSCn56oTTFbYgK7PO1Et9uq_s1Frzz4HUbVbD-GNSI7qbcVNymwu3UEb04]Peck’s penstemon is most commonly found between elevations of 2,600-4,000 feet in flat, open Pinus ponderosa stands, followed by meadows and dry mixed conifer stands. Many of these sites include ephemeral streams, drainages, inactive floodplains and topographic depressions, which are favored by Peck’s penstemon. Peck’s penstemon may also be found in recovering disturbed areas, such as skid trails, burned areas, ditches, and dirt roads (Pajutee2009) with over 98% of the known global population occurring on Forest Service lands, and the majority found on the Sisters Ranger District of the Deschutes National Forest.Peck’s penstemon photo: Ellie McNairy, 2020.

Astragalus peckii (Peck’s milkvetch)- ASPE4
Along with Peck’s penstemon, Peck’s milkvetch is also listed as a USFS Region 6 Sensitive species and is considered threatened by the Oregon Department of Agriculture. Peck’s milkvetch is characterized by its minute size and persistent petioles, which give the plant a “skeletal” look in the winter. This perennial forb is silvery in color and hairy, with prostrate branches 10-30 cm long. The flowers are small and pea-like; pale yellow with distinct purple veins. Compressed pea-pod fruits are 5-8 mm long and densely hairy (Veverka 2017). Peck’s milkvetch photo: Gerald D. Carr, 2009. 
Oregon Flora Image Project.


Peck’s astragalus is found in flat, dry openings within sagebrush-juniper woodlands, lodgepole and ponderosa pine stands. Typically found in bare, sandy soils with varying quantities of pumice, and little to no canopy cover (Veverka 2017). Known populations range as far south as Chiloquin and as far north as Sisters (Carr et al. 2008).
During surveys two new sites were found. The three sites within the project area are a mix of single scattered plants and dense clusters, some with over 100 plants within a 400 ft2 area. In general plants were found in otherwise barren openings, but a few were within heavily infested cheatgrass patches. It is unclear if the individuals surrounded by cheatgrass will be outcompeted but seems likely.
Ventenata dubia (African wiregrass)- VEDU
[image: https://lh6.googleusercontent.com/4QJfSl3mPJQVIDOsJsw7vosnEdCjB2aSzudEn9RCopW34kHXk51elTPYaOr2_X1Wj3anaq87kKITyLGXaW57_0wnQUa1rT9q-GS2Vm0s00b4drACYT8hMab64Ev4tkt7jabFnlXw]African wiregrass is an invasive annual grass that flowers May-June. Its inflorescence consists of an open, spreading panicle with 1-5 spikelets per panicle branch (Scheinost et al. 2008). May-June, the species has a distinct, reddish-black band at the node, while matured seeds (June-July) have bent or twisted awns. The ligule is notably long (1-8 mm), as shown in the image below. The entire plant is shiny and vibrant green in color, and the panicle branches have a “wiry” appearance (Scheinost et al. 2008). 
African wiregrass colonizes semi-arid, highly disturbed areas, including: roadsides, pastures, gravel pits and grazing allotments. This species is undesirable forage for livestock and wildlife, and may increase erosion due to its shallow root system (Scheinost et al. 2008). According to the National Invasive Plant Council, African wiregrass is currently spreading at a rate of 1.2 million hectares/year in the Northwestern U.S. (Novak et al. 2015). Unfortunately, it is very similar in appearance to native annual hairgrass (Deschampsia danthonioides), making it difficult for the lay person to recognize and report. The seeds are quite different, but this requires a closeup examination.Photo: Gerald D. Carr, 2017. 
Oregon Flora Image Project.          

In 2020 African wiregrass was found at a large number of small sites throughout the district. It was often mixed in with cheatgrass and is difficult to see. Successful treatments are therefore likely to be extremely difficult and costly.
[image: https://lh4.googleusercontent.com/kVOxjV-vLlA4Sx28bPyoDmAHeJrTyNz1-M4haoFHB-IsjVDWLcMgbAWzRyd97KiiiBwDxPyEgcsWb7Yf4noMu8s7uboNU0g8r7bSR7_adLXwOpKbBgvSdTP3Tyv5IO1w3FeXCZjR]Taeniatherum caput-medusae (Medusahead)- TACA8
Medusahead is a winter annual grass classified as a noxious weed in the state of Oregon. It may be identified by its distinct, bristly seed heads. As shown in the image to the right, the seed heads have shorter bristles (20-40 mm) that extend at a wide angle from the spike, and longer bristles (40-80 mm) protruding upright from the center of the spike (Stannard et al. 2010). The mature plant is 0.15-0.5 m tall, while the leaves of the seedlings are upright, delicate, and bright green in color (Stannard et al. 2010).Photo: Robert L. Carr, 2014.
Oregon Flora Image Project.


[image: https://lh3.googleusercontent.com/8YbkdhoUSpZNtgFuS2bzOyG1ErCQDAuAiZ8zB7RrrqSBGV5axuwsUmwEI0OtA4AKPlcsLR425ZVzYVaK7Rg3V2200S_jQEz8aM7FJMqUGtxiBpydlUzIlI_YxYIrPoGV6TedOmDi]As a widespread invasive species, medusahead is increasingly prominent in the Columbia Basin and Great Basin regions. The species has been able to colonize this region of North America because its seasonal climates are similar to those of its native Eurasian region. While it tends to infest degraded sites with little native perennial vegetation, medusahead may also colonize healthy native plant communities, but will not usually entirely invade these communities until a disturbance opens up resources (Stannard et al. 2010). Medusahead can be found along roadsides, within gravel pits, and among rangeland dominated by cheatgrass (Stannard et al.  2010).   Photo: Robert L. Carr, 2014. Oregon Flora Image Project.


Bromus tectorum (Cheatgrass)- BRTE
Cheatgrass is an invasive winter annual grass that has infested much of the western U.S. At maturity, the plant is typically 10-60 cm tall, with drooping, open panicles and sharp, barbed awns. Plants occur as solitary stems or in few-stemmed tufts, with long, flat, narrow leaf blades up to 20 cm in length. Spikelets are approximately 1.5-2 cm long with 3-6 florets. While the inflorescences are developing, the plant is red-purplish, turning to a tan-straw color once the plant matures and cures (Skinner et al. 2008).Photo: Robert L. Carr, 2014. Oregon Flora Image Project.

Cheatgrass outcompetes native forbs and grasses to aggressively colonize sagebrush, pinyon-juniper, and mountain brush communities (Skinner et al. 2008). The species prefers well-drained soils and may be found at almost any elevation. As with African wiregrass and medusahead, cheatgrass establishes mostly in highly disturbed areas, including: roadsides, gravel pits, cropland and grazing allotments. The species also invades bare ground after fire disturbance. Dense, widespread cheatgrass infestations can alter the timing and intensity of wildfires, which can be detrimental to native plant communities (Skinner et al. 2008).    
Centaurea stoebe (Spotted Knapweed)- CESTM 
Spotted knapweed is a short-lived perennial forb classified as a noxious weed in the state of Oregon. Basal rosette leaves (up to 20 cm long) are deeply divided into oblong lobes on either side of the center vein, and grow from the crown of a deep taproot (Jacobs 2012). Branching flower stems range in height from 20 cm to 1.5 m tall with alternately arranged, few-lobed/linear stem leaves that grow smaller towards the stem apex. The flower heads, solitary or in clusters or two to three, each contain 20 to 30 purple to pink flowers, with distinct dark spots on the tips of the involucral bracts (Jacobs 2012).
[image: https://lh6.googleusercontent.com/HAmglmoWOOBBajlqZ-8DPruUNCbr8O6C_L2PqQsIZcs5xtVOFCVPe-omPSkb730LmxuBjR9Bm5RDJAAIYW8HGwBn2-kv7c9APtTAJ6t84O6PGwFtBAvfiXYkebR-FDDdSza60PF4]Spotted knapweed has invaded much of North America― from elevations of 1,900-10,00 feet, precipitation zones of 8-79 inches annually, and a variety of soil types (Jacobs 2012). It tends to form dense stands in moist areas on well-drained soils, and can be found in abundance in highly disturbed areas, including: gravel pits, roadsides and grazing allotments. Large-scale infestations of spotted knapweed decrease habitat available for other plant species and reduce wildlife habitat. Additionally, dense spotted knapweed stands increase surface water runoff and reduce soil water infiltration (Jacobs 2012).    

Photo: Gerald D. Carr, 2013. Oregon Flora Image Project.


Project Accomplishments
TES Field Surveys
During the 2020 field season, Sisters Ranger District botany technicians surveyed over four thousand acres of the Deschutes National Forest and Crooked River National Grassland (CRNG). The goal of the surveys was to visit known Threatened, Endangered, and Sensitive (TES) species sites (Peck’s penstemon and Peck’s milkvetch) to assess habitat integrity, population status, and the threat of invasive species, most notably annual grasses. Sites surveyed were only those within the project area (see Map 2). The Project Area was delineated to take into account known TES populations in areas with the highest risk of invasive species and human disturbance, along with priority watersheds. Peck’s penstemon survey areas were determined by geography and ecology as follows: Green Ridge, Indian Ford Rd/Stevens Canyon, Crooked River National Grassland, S. 16 Rd, W. Hwy 20, and Hwy 20/Sisters. Once all 28 known populations were surveyed, botany technicians surveyed for new Peck’s penstemon sites within these general areas. An additional survey area was delineated for Peck’s milkvetch, which included areas in the southeastern boundary of the Sisters District, and the northern boundary of the Bend-Fort Rock District (see Map 2). 
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USFS employees survey Peck’s penstemon growing in a spotted knapweed infestation at Fly Creek. Photo: Ellie McNairy, 2020.


Seed Collection
[image: https://lh4.googleusercontent.com/lSP4qimCjWm6r_gJoVi5w99SV9o6piSwPxnrhzlecRwNyeMNrNAbYNSaMLx4HFMgHdsmb-HsRk4f3dICOPrQPt07LD3Kh5f1lc1D3u69UmvJ6C7dEnud9iP9ma7I_Zv5OdytA9dX]In addition to field surveys, botany technicians collected seed from Peck’s penstemon at several known element occurrence (E.O.) sites in 2020:
· Cold Springs Campground (E.O. #035)
· Glaze Meadow (E.O. #025)
· Fly Creek (E.O. #085)
· Cold Springs Cutoff (E.O. #023)
· Indian Ford Road (E.O. #128)
[image: https://lh4.googleusercontent.com/lgFTxY0BObKwcfq_cgKmmAt-9SFxCW_0Gwi7zSMqmpFlI_6nB6X9J5uLXevoAFUjcwsa9MgKSIuj0ifRSapmzeEr5Kk_ZBm6-TnzF7bY9lctgQOmKbWYhnlnsUXhfJc6m-Gj1jhG]While seed collection at known sites was mostly opportunistic and depended on the phenology of Peck’s penstemon at the time of field surveys, genetic diversity and population density were taken into account when deciding where to collect. In a 1985 greenhouse study, K.G. Field found that flower color polymorphism influences long-term species viability: light pink flowers are most preferred by pollinators, produce more seed capsules, and have a high germination rate (Pajutee 2009). For this reason, seed was collected from a population with light pink flowers at Indian Ford Road (E.O. #128). Additionally, in 1993, researcher Elizabeth King found that populations on the edge of the species range, such as Cold Springs Campground (E.O. #035), are genetically distinct from the rest of the population (Pajutee 2009). Thus, seed was collected at this site in order to contribute to a diverse, healthy gene pool. Because Peck’s penstemon seeds are viable in the soil and frozen storage for at least 20 years (USFS 2018), seed collected during the 2020 field season was taken to the Bend Seed Extractory for cleaning and storage. It may be stored long-term and employed in future population recovery or habitat restoration projects. FS employee Jennifer Smith collects Peck’s penstemon seed from Glaze Meadow. Photo: Ellie McNairy, 2020.


PEPE10 seeds and capsules. Photo: Ellie McNairy, 2020.



Notable Survey Sites
Glaze Meadow (E.O. #025)
In 1991, the Peck’s penstemon population of Glaze Meadow was approximately 25,000 individuals― the largest known Element Occurrence (Pajutee 2009).  This population is also significant because only 2% of the global Peck’s penstemon population is found in meadows (Pajutee 2009). In a 2007 survey, the population had decreased by half to 12,500. Population counts for Peck’s penstemon are only one metric and can be somewhat misleading since this species is rhizomatous. It can therefore be difficult to delineate individuals, and several smaller plants can appear to merge into one larger one. As a result, population counts need to be used in combination with other observations including distribution and vigor. That said, the population this year is estimated to be around 12,500 individuals still, and many subpopulations appear vigorous, likely due to Glaze Meadow restoration project which included hydrological restoration of the meadow, thinning, and prescribed burning. A concern, however, are a number of dense patches of cheatgrass which are virtual monocultures. Although Peck’s penstemon populations usually do well after prescribed fire, the combination of thinning and burning within forested portions allowed for small patches of weeds, mostly cheatgrass, to germinate and establish. In forested systems cheatgrass often declines over time in the absence of disturbance, however, with climate change and potential fire, it may worsen. These patches typically had no Peck’s penstemon in 2020 and habitat conditions are currently such that new plants would not be able to establish. Experimental weed treatments within some patches are being considered for 2021. 
Cold Springs Sites (E.O. #035 & #023)
In 2020, the highest concentration of Peck’s penstemon in E.O. #035 was found west of the campground, in open, ponderosa pine (Pinus ponderosa) forest. Portions of the site with dense cover of ponderosa and bitterbrush (Purshia tridentata) had few or no individuals. In the eastern portion, all individuals were associated with a now abandoned irrigation ditch. Since this historic irrigation ditch is no longer active, conditions may no longer be suitable for the establishment of new plants in these areas. In 1990 the survey population was 2,600, in 2007 the survey population was 1,750 plants and in 2020, the survey population was estimated at 2,600 again. This site was described by researcher Elizabeth King as being genetically unique, and is one of only two sites where white color morphs were observed (Pajutee 2009). No white color morphs were found in 2020. 
E.O. #023 contained a buck-and-pole enclosure to protect aspen stands, and was prescribed burned in 2001, 2006, and 2019. The burn in E.O. #023 had more grasses and forbs returning in the burned area, as well as the most concentrated number of Peck’s penstemon individuals. Plants in the burned area were also larger in diameter, had more stems per clump, and appeared very green and healthy. The population was 1,700 in 1992, 1,700 in 2007, and estimated at 3,000 in 2020. The most robust plants were found outside of the original established polygon. 
Fly Creek (E.O. #085)
[image: Macintosh HD:Users:Ellie:Desktop:unnamed.jpg][image: https://lh4.googleusercontent.com/xl_hkmgdJJj3P7oena2TwuQMidLPCD_8h7jHIIZ00D7iMO46nPw67Z1tRXflDqcmClo_Sq51_KXzVRpErrmwxM3KChWYDcz0CTPR2BIc1XKCNQOr9LzRw1rc9JcJVGHdRhmpBptB]The Fly Creek drainage on Green Ridge hosts several Peck’s penstemon populations. In the 2009 Peck’s Penstemon Conservation Strategy, this metapopulation was listed as one of particular concern, as spotted knapweed (Centaurea stoebe) infestations have spread from private land along intermittent stream channels (Pajutee 2009). During 2020 field surveys, large infestations of spotted knapweed were mapped near the eastern end of the original Element Occurrence polygon. Peck’s penstemon was observed growing within dense spotted knapweed infestations. The Peck’s penstemon population at this particular site remained steady, however the health and long-term viability of plants now surrounded by spotted knapweed are a concern. In 2020, botany technicians deployed two species of biocontrol, specifically knapweed root weevil (Cyphocleonus achates) and knapweed seedhead weevil (Larinus minutus) within a dense patch of spotted knapweed. While herbicide treatment is recommended for this site due to the extent of the infestation, we hope the biocontrols will help degrade the spotted knapweed patch and open up habitat for Peck’s penstemon. In fall 2020, the private property owner was contacted, and he is supportive of efforts to treat knapweed in the area. Due to dry, fire prone conditions and roads that were overgrown with grass, herbicide treatments were deferred to 2021. A combination of hand-pulling, biocontrols, and herbicide are planned.Left: C. achates biocontrol on a spotted knapweed seedhead. Right: FS employee Ellie McNairy deploys biocontrols at Fly Creek Peck’s penstemon site. 
Photos: Jennifer Smith and Ellie McNairy , 2020.




Crooked River National Grassland
[image: https://lh6.googleusercontent.com/S49L5ViYymJ73TtQmVxj3PIoIu9fCo33zt3KWHM0bI3TBVj_LKs-jXTxYUgZ_QopDIVI657gmw61GNeDlzDtJFce2vTWEy2WSfa6p3Qd5mGBS5f_h51ezqidClOAwTHEA_1MRXDj]The Crooked River National Grassland (CRNG) represents the easternmost known range of Peck’s penstemon. Due to their considerable distance and varying habitat from the Sisters District populations, the CRNG Peck’s penstemon populations are considered ecologically unique and genetically important (Veverka & Williams 2017). In 2020, three drainages with known occurrences of Peck’s penstemon were surveyed, and the species was found in previously unmapped areas of the drainages (see Map 2). While the 2020 species count in the CRNG is about 3000, there are a number of other drainages in the area that hold potential for Peck’s penstemon, and should continue to be surveyed. Invasive annual grasses are a considerable threat to Peck’s penstemon on the CRNG. Dense patches of cheatgrass, medusahead, and African wiregrass were mapped in the surrounding upland areas of the drainages. Additionally, these annual grasses were also found scattered along the drainages, growing among Peck’s penstemon. Treating these invasive annual grasses will open up habitat and reduce competition for Peck’s penstemon. Another threat present on the CRNG may be grazing. Some populations fall within grazing allotments and trampling and signs of herbivory were observed near Peck’s penstemon populations. Further monitoring is needed to determine the effects of grazing on these populations. Overall, these populations appear healthy despite grazing, but continued monitoring is recommended. Grazing exclosures and periodically resting the allotment are recommended management strategies to protect Peck’s penstemon (Pajutee 2009) and should be considered if populations decline. Dense medusahead infestation near Peck’s penstemon on the CRNG. Photo: Ellie McNairy, 2020.



[image: https://lh5.googleusercontent.com/uZfse3fRx0ITYMPFvmou29keZo6Wvje-pu3_HwmKlyJ0DB07_vqLVWeHUYjhm-jROVh95dTxEINqpIYlOkdYtpVm-0g1aho-ZQbMxYtEL5jvh4AYe1CGLgtOMP56IupWfgmU0TDs]Map 3: Extended surveys of previously known Element Occurrence sites (purple polygons) resulted in more Peck’s penstemon (green points) found outside the original polygons along drainages in the CRNG. Orange polygons represent surveyed areas.  


Peck’s milkvetch Surveys 
[image: https://lh3.googleusercontent.com/9BaYhjpBcnNuLmPie7vpRgsFLArJ8gfxQOAhCOl3nK8rDbWvoV0dqzDIt7MuCxl1CuGH8z6tEAxujkpbAwmFaLHeNoKZt9UJlFhZJN7m4VQhjLkYUm6fteEeRrX3LMITc8LeIfuJ]During the 2020 field season, botany technicians recorded two new sites of Peck’s milkvetch on the Sisters Ranger District. The two populations were mapped in the southeast corner of the district near the border with BLM property and total about 1,500 plants (see Map 4). Additionally, a known occurrence site on the Bend-Fort Rock Ranger District (the northwest corner of Bull Flat) was surveyed, where a large, healthy, dense population of about 14,000 individuals was found. This brings the total known Peck’s milkvetch population on the Deschutes National Forest to approximately 15,500. While cheatgrass was spotty to patchy near Peck’s milkvetch populations, it did not appear to present a considerable threat to the integrity of the habitat. The Bend-Fort Rock population was particularly weed-free in the open, flat area where dense Peck’s milkvetch was found. No other invasive annual grasses were found near Peck’s milkvetch populations. Alternatively, evidence of off-road driving and off-trail biking was observed near Peck’s milkvetch sites on the Sisters District, which poses a threat to these populations (Veverka & Williams 2017). Implementing off trail/off-road recreation restrictions near Peck’s milkvetch sites is recommended.Peck’s milkvetch flowering on the Sisters District.  Photo: Ellie McNairy, 2020.
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Map 4: New Peck’s milkvetch sites (green polygons) mapped on the Sisters Ranger District near the BLM boundary. Green points represent individuals/groupings of Peck’s milkvetch. Adjacent BLM land contains known sites, but was not included in surveys. Peck’s milkvetch on BLM was recorded only as walking to and from the site from Sisemore Road—there is a large population in this area.



Overall Findings	
[image: https://lh5.googleusercontent.com/rqrgJ9B4qZudKjtZAeJALZmURc0m7i75-c0EA7gqpmuvu3YuFEuY3oxgjdhdwgGs8BN_0C3Eri7gIWp4lWlQf6jYEioY-WnNSIf_hgmqZOqpAaffHTDgMxLfyhBf9KR8JfZTaGik]Population Size and Distribution	
Overall, the populations of both Peck’s penstemon and Peck’s milkvetch appear to be doing well, however, threats from invasive species, climate change, and forest succession are large concerns. The overall health of the individuals observed seems consistent. Only a handful of populations appeared stressed and withered (e.g. E.O. #158, Melvin spring), while most were healthy to robust. Surveyors also noticed a trend of finding Peck’s penstemon individuals outside of the originally mapped Element Occurrence polygons (see Maps 4 & 5). While it is reasonable to surmise that the populations have shifted since the E.O.s were originally mapped, there may be additional subpopulations (such as the one found in Steven’s Canyon, E.O.#069) or extensions of the existing populations that fall outside of these mapped polygons.   A particularly robust Peck’s penstemon cluster found at Cold Springs Cutoff Rd (E.O. #023). Photo: Ellie McNairy, 2020.
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Map 5: Steven’s Canyon E.O. #069 (green polygon) and new PEPE10 subpopulation found (green points). The orange polygon represents the area surveyed.  

Map 6: Indian Ford area E.O.s #128, #024, and #081 (green polygons) and actual location of PEPE10 found (green points). Orange polygons represent survey areas.

Invasive Species
[image: https://lh3.googleusercontent.com/lI7xnRAs7Cc7MVn9oreT7RGVsx4w4ireVfMFEygZdDbvIbg7R1emcscrER5WOab_f0w6v4gmOvntY7Xq_WFr813BOxE7LmIxgqo-ufDWnc8JQWzelpP1_B-T_Pc6vV8zwt3QEfEI][image: https://lh3.googleusercontent.com/aUy2KPzqxRAgX-PnvVLIItZP0Ut8jmpR58fRGpXv65CkRjE0DVvUlnb-30uyYqxbiweacsN_LDFlkVD_FZ8aAY_CB5NpCllE4Ca653yhPGf-GCOthnkI7g6hhL2uxWiddBH946Ai]One of the primary goals of the 2020 TES surveys was to determine the need for invasive species treatment (particularly annual grasses) within existing and new Peck’s penstemon and Peck’s milkvetch sites. While there was not a considerable invasive species threat observed at Peck’s milkvetch sites (see above section, “Astragalus peckii Surveys”), this threat varies at surveyed Peck’s penstemon sites. Cheatgrass was overwhelmingly the most common invasive species observed near and within Peck’s penstemon sites. At some sites, the cheatgrass was growing directly adjacent to the Peck’s penstemon (see image to the left), while at others, it occurred in dense patches on the perimeter of Peck’s penstemon populations. Spotted knapweed infestations were mapped at a handful of sites, with the most extensive infestations found at Fly Lake (E.O. #085) and Whychus Floodplain (E.O. #060). At both sites, spotted knapweed was widespread and growing directly adjacent to Peck’s penstemon. Ventenata and medusahead infestations were less common, and mostly found on the CRNG. When these species were found near Peck’s penstemon on the Sisters District, they were typically spotty, or found along roadsides with cheatgrass and spotted knapweed. Finally, in recently burned sites near Indian Ford Creek (E.O.s #021 & #098), patchy, dense infestations of woodland ragwort (Senecio sylvaticus) were mapped. Due to the variation in invasive species presence, sites will need to be assessed on a case-by-case basis for treatment options and prioritization.    Robust Peck’s penstemon growing in an old skid trail with invasive mullein. Photo: Ellie McNairy, 2020.
Pecks’ penstemon  and BRTE growing together. Photo: Ellie McNairy, 2020.




Management Recommendations
Prescribed burning is the primary tool for Peck’s penstemon conservation. After prescribed burns, plants were observed with larger clump diameter, more stems per clump, more individuals in the population, and stimulated seed production (Pajutee 2009). Low to moderate severity prescribed fire and wildfire maintains an open canopy and prevents overcrowding and competition for resources (Pajutee 2009). However, damage to populations can occur due to fire-related activities such as bulldozers and other fire vehicles and equipment. Pine needle litter can act as an allelopathic inhibitor to Peck’s penstemon growth (Pajutee 2009). Peck’s penstemon should benefit from the removal of pine needle litter via fire. It is unknown at this time what severity of fire Peck’s penstemon can survive, but has been observed to survive low to moderate prescribed or wildfire (Pajutee 2009). Prescribed fire should be utilized to conserve Peck’s penstemon with as little impact from equipment as possible. 
Logging may be used as a tool to open the canopy, allowing for more light to reach Peck’s penstemon, but associated damage from logging equipment may cancel out benefits. It is recommended that ground disturbance within the main areas of known sites be kept to a minimum, and that areas be treated before they become so dense that penstemon numbers decrease. 
The effects of domestic grazing are unclear. Some Peck’s penstemon populations in areas with grazing have expanded, however grazing can reduce plant clump diameter, number of stems, number seeds per capsule, and can be fatal to the plant (Pajutee 2009). More monitoring is needed, but if populations decline, exclosures should be considered. 
Off-road vehicle use, and off-trail recreation near Sisters may be threat to populations near town where there is a very high level of recreational use. Trampling and littering associated with recreational/residential camping was observed near some sites.  Tire tracks were also observed off designated roads, and Peck’s penstemon was seen growing in some tire tracks. Peck’s penstemon is tolerant of some disturbance, and even benefits from it, however if use becomes too heavy, complete de-vegetation of sites is possible and could threaten populations. 
As stated in the above findings, the prevalence of invasive species varies among Peck’s penstemon sites within the Project area. Taking into account the extent and types of invasive species, the following sites should be prioritized for treatment (see Table 1):

	Peck’s Penstemon Site Name
	Invasive Species of Concern

	Fly Creek (E.O. #085)
	Spotted knapweed, medusahead, African wiregrass

	Crooked River NG
	Cheatgrass, medusahead, 
African wiregrass

	Whychus Floodplain (E.O. #060)
	Spotted knapweed

	Indian Ford Rd/Pine Street (E.O.s #021 & #098)
	Spotted knapweed, cheatgrass, woodland ragwort 

	Glaze Meadow (E.O. #025)
	Cheatgrass, reed canarygrass


Table 1: High priority weed treatment sites within Pecks’ penstemon E.O.s



[image: Macintosh HD:Users:Ellie:Desktop:unnamed-1.jpg]It is important to take into consideration the proximity of these infestations to Peck’s penstemon populations. In many cases, Peck’s penstemon is growing directly adjacent to the invasives. Therefore, if chemical treatments are employed, an herbicide should be used that has a minimal detrimental effect on Peck’s penstemon. Otherwise, for smaller weed infestations in Peck’s penstemon sites, mechanical treatments are recommended. For large populations of invasives, such as the spotted knapweed at the Fly Creek Peck’s penstemon site, biocontrols should supplement other treatments, since eradication is unlikely.
Climate change may play a part in available moisture throughout the year. Peck’s penstemon seeds require almost 100% saturation to germinate, and plants are usually found in ephemeral streams or ditches and at the bottom of slopes where rainwater runoff collects. Reduced rainfall and spring water may result in population extirpation (Pajutee 2009). Climate change should be prevented on a global scale.  Peck’s penstemon at Glaze Meadow. 
Photo: Ellie McNairy, 2020.

The populations of Peck’s penstemon surveyed this year should continue to be monitored due to many threats already mentioned. More surveys should be done to continue to locate new populations and to improve current mapping. Continued education of the public about the existence and conservation of the species is highly encouraged. 
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