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SUMMARY/ABSTRACT:  

 A diverse group of stakeholders rely on, and benefit from, heathy rangelands across Oregon 
and the interior West. For Native American tribes and communities, rangeland forbs provide 
important food, medicinal, and cultural resources. However, because of our limited knowledge on 
forb ecology, management and restoration, key concerns and challenges faced by tribes 
regarding these critically important cultural food resources have gone unaddressed for many 
years. This research focuses on addressing two important knowledge gaps. First, this project aims 
to develop cost-effective inventory, survey and monitoring protocols focused on ecologically and 
culturally important forbs. Second, this project seeks to develop the plant propagation and 
establishment protocols required to support restoration. This project address multiple key needs 
including the need to improve our understanding of forb ecology in order to inform management 
and restoration efforts that ensure ecosystem health and the provisioning of ecosystem services 
of western rangelands. It also supports the College of Agricultural Sciences’ focus on Working and 
Natural Landscapes, and the need of Oregon State University, the state’s land grant institution, to 
conduct research for the benefit of all producers and stakeholders, including Native American and 
tribal communities who utilize, value and rely on Oregon’s rangelands.  

OBJECTIVES: 
Develop cost-effective survey and monitoring protocols that accurately measure and account for 
forb presence, abundance, and richness. 
 
Identify and develop plant propagation and establishment methodologies for ecologically and 
culturally important summer-dormant geophytes, a key, yet understudied, component of western 
rangelands. 
 
PROCEDURES:  



This initiative will be based at the Eastern Oregon Agricultural Research Center – Union Station 
(EOARC) and will include work at EOARC and on Forest Service (USFS) and CTUIR land in the 
Blue Mountains of northeastern Oregon. Our approach is highly collaborative, and includes the 
Department of Natural Resources of the CTUIR, Wallowa-Whitman National Forest, and Pacific 
Northwest Research Station (PNW).  
 
Objective 1: Survey and monitoring protocol development. To begin, we will host a series of 
workshops (online if necessary due to Covid-19) that bring together range management 
specialists, First Foods plant experts, and others from land management organizations and 
agencies (e.g. CTUIR, USFS, PNW, NRCS, BLM, The Nature Conservancy) to 1) collaboratively 
review and evaluate current vegetation monitoring protocols (e.g. condition and trend plots, 
rangeland inventory protocols, rangeland health assessments) and 2) develop three protocols for 
field evaluation. Factors to be considered in the process include the timing of sampling, sampling 
methods (e.g. quadrats, line-point), variables measured (e.g. density, abundance, presence), 
sampling efficiency, and cost. This ensures our research is informed by and incorporates expert 
knowledge and the needs of key stakeholders. 
The selected protocols will then be field tested at three locations that span a diverse range of plant 
communities and site conditions in the Blue Mountains. This includes Southern Cross (owned and 
managed by CTUIR), Starkey Experimental Forest and Range (PNW and USFS), and Hall Ranch 
(College of Agricultural Sciences, OSU). At each location, study sites will be selected and 
permanent plots established. Sampling will be conducted 3 times per year (~April, mid-May, late 
June/early July) at each site. This will allow us to evaluate how the timing of sampling affects 
estimates of forb presence and abundance. As part of the sampling, we will also document the 
time and effort required to collect and analyze the data, which allows us to more fully evaluate the 
costs and benefits associated with the different protocols. Sampling will be repeated in year 2, 
which enables us to evaluate the repeatability of protocols and assess the value of the different 
approaches to monitoring change through time. From this we will generate peer-reviewed 
manuscripts and technical manuals to disseminate findings. 
 
Objective 2: Identify and develop plant propagation and establishment methodologies. We have 
selected three ecologically and culturally important food species for this research: camas (Camas 
quamash), biscuitroot (Lomatium cous), and bitterroot (Lewisia rediviva). These species have 
been identified as restoration priorities and are key First Foods for the CTUIR and other tribes for 
which exists the need to develop propagation and establishment protocols. All three contain 
below-ground storage organs (e.g. bulbs, corms, fleshy roots), and can be propagated via seeds 
or asexually from the storage organs. Native plant materials (seeds and storage organs) will be 
collected the first year of the study. To develop seed germination protocols, we will use an 
experimental framework to evaluate the effects of different treatments (e.g. cold stratification, 
scarification) on germination rates. The efficacity and success of propagating species via storage 
organs will also be evaluated. Propagation will occur at EOARC facilities and the seedlings will 
then be used for establishment trials in the field (year 2). This approach will allow us to identify 
appropriate propagation methods and to compare success and survival rates among the different 
methods.  
 
Field establishment trials will occur in year 2. Four establishment treatments will be evaluated: 1) 
direct seeding, 2) direct planting of storage organs, 3) seedlings propagated from seed, and 4) 
seedlings propagated from storage organs. Trials will occur at Southern Cross and Starkey 
Experimental Forest and Range. At each location, five 60m2 plots will be selected. Each plot will 
then be subdivided into 15, 2m2 subplots. The twelve treatment combinations (3 species x 4 
establishment treatments) and three control treatments (no planting) will be randomly assigned to 



the subplots. For direct seeding and direct planting of storage organs, 100 seeds/organs will be 
sewn within each subplot; for propagated plant material, we will plant 49 per subplot (spacing = 30 
cm). Sample sizes for each species at each study site are: N=500 for direct seedling/planting and 
N= 285 for planted propagules. Planting will occur in spring and survival and growth tracked for 
two years. Data will be analyzed using mixed-models that include fixed (treatment, species, site) 
and random (plot, time) effects. This experimental approach will allow us to determine and 
compare survival and growth rates across establishment treatments, species and sites. 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: Significant accomplishments include 1) creation 
and pilot evaluation of monitoring protocols 2) expansion of collaborators and partners 
including Nez Perce Tribe, Collaborative Forest Landscape Restoration Program, Wallowa-
Whitman National Forest, Umatilla National Forest, 3) secured funding through CFLRP that will 
support field crews to implement monitoring across the Northern Blue Mountains. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
We have received ~ $20,000 in support of field crews for 2022, with the potential for this to 
continue annual funding in this amount for the next 8-10 years. The funding has been approved 
by the Collaborative Forest Landscape Restoration Program. 
 
FUTURE FUNDING POSSIBILITIES:  
We are exploring additional funding currently, including from USDA NIFA and the All Lands 
Partnership 


