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Since the publication of our Interim Report in late 2020, the need to strengthen the nation’s supply of native 
seeds for ecological restoration and related purposes has only become clearer. The year 2021 came in just behind 
2020 in terms of number of multi-billion-dollar climatic disasters (20 versus 22) and third in total costs (behind 2017 
and 2005), with a price tag of $145 billion (www.ncei.noaa.gov/access/billions/). Major climate-related events in 
2021 alone included a severe cold wave in the South, massive wildfires and continued drought in the West, flooding 
in California and Louisiana, three tornado outbreaks, four tropical cyclones, and eight other severe weather events. 
The increasing magnitude and frequency of such climatic mega-disturbances is straining not only our economy but 
the recovery capacity of ecosystems, in synergy with other unceasing stresses including invasive species, energy 
and mineral extraction, urbanization, and land conversion. As the vulnerabilities of humans, wildlife, and critical 
ecosystem services to these disruptions grow, the need for ecological restoration in the 21st century will continue 
its trajectory toward a previously unmatched scale. In the United States just as elsewhere in the world, a limited 
supply of native seeds and other native plant materials is a widely acknowledged barrier to fulfilling our most criti-
cal restoration needs.

In our efforts to analyze the nation’s system of producing and using native plant materials for restoration and 
to identify the most impactful steps toward improving the supply, we were not helped by the COVID-19 pandemic. 
Our meetings, presentations, and information gathering were slowed significantly, and the availability of our com-
mittee members, National Academies of Sciences, Engineering, and Medicine staff, and expert informants across 
the nation were drastically altered by the many changes to people’s professional and personal lives. “Nevertheless, 
we persisted.” We are now honored to release what we believe is a well-supported set of key recommendations 
for improving the native seed supply, backed by findings and conclusions reached through collecting input from 
native seed producers and users in the public, private, nonprofit, and academic sectors across the United States.

I’d like to thank the committee members who have worked so hard to bring this report to its fruition, along with 
the staff from the National Academies of Sciences, Engineering, and Medicine. And together, all of us thank the expert 
informants whose professional dedication to the supply and use of native plant materials made this report possible.

Sincerely,

Susan P. Harrison, Chair
Committee on an Assessment of  

Native Seed Needs and Capacities

Preface
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SCST	 Society of Commercial Seed Technologists
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Accession: A distinct, uniquely identified sample of seeds or plants.

Adaptive management: A structured process of using management as an experiment, so that new information is 
gained that reduces uncertainty about the managed system and enables management to improve over time.

Agronomically: Related to growing a crop, with a focus on managing the soil, nutrients, and the physical and 
biological environment to support crop production.

Cultivar: A named variety of a plant species with distinct genetically based morphological, physiological, 
cytological, or chemical characteristics, produced and maintained by cultivation.

Ecological restoration: The process of assisting the recovery of an ecosystem that has been degraded, damaged, 
or destroyed.

Ecoregion: A relatively large unit of land or water that is characterized by a distinctive climate, ecological features, 
and plant and animal communities.

Ecosystem: A biological community of interacting organisms and their physical environment.

Ecotype: A genetically distinct subset of a species (a population, subspecies, or race) that is adapted to local 
environmental conditions.

Empirical seed zone: Area within which plant materials are believed to be transferrable with little risk of being 
poorly adapted to their new location, developed by combining species-specific genetic information on local 
adaptation with environmental information.

Establishment: The stage at which the seedling has exhausted the food reserves stored in the seed and must grow, 
develop, and persist independently.

Extractory: Facility for the cleaning, conditioning, and short-term storage of wild-collected seed.

Glossary
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xxii	 GLOSSARY

Forbs: Vascular plants that are not woody and also not grasses or members of the grass family, sometimes 
colloquially called “wildflowers.”

Genetically adapted: See Local Adaptation.

Genetically appropriate: Native plant materials that are likely to establish, persist, and promote ecological 
relationships at a restoration site. Such plants would be sufficiently genetically diverse to respond to changing 
environmental conditions; unlikely to cause genetic contamination of resident native species; unlikely to become 
invasive and displace other native species; unlikely to be a source of non-native pathogens; and likely to maintain 
relationships with other native species.

Germplasm: Living genetic resources such as seeds or tissues that are maintained for breeding, research, and 
conservation efforts.

Habitat: The place or environment where a plant or animal naturally or normally lives and grows.

Invasive species: A species that is non-native to the ecosystem under consideration and which is likely to cause 
economic or environmental harm.

Local adaptation: Evolution of genetically distinct traits that make certain populations of a species better able to 
establish and persist in their particular local environment than other populations of the same species from other 
locations.

Maladaptation: Having traits that are poorly suited or adapted to a particular situation or set of conditions.

Native plant communities: Recurring assemblages of native plant species associated with particular regions and 
environmental conditions.

Native plants: Species that occur naturally in a particular region, ecosystem, or habitat, having either evolved 
there or dispersed there unaided by humans.

Non-native species: Species that have been accidentally or deliberately introduced by humans to a continent, 
region, ecosystem, or habitat in which they did not previously occur.

Plant materials: Any portion of a plant that can be propagated, including seeds, cuttings, and entire plants.

Provenance: The geographic origin of a seed source.

Provisional seed zone: Area within which plant materials are believed to be transferrable with little risk of being 
poorly adapted to their new location, developed using climatic and other environmental data, but not using species-
specific information.

Pure live seed: The germinable seed in a seedlot. As displayed on the label of a seed bag, it is the weight of the 
bag minus weeds, impurities, and inviable seed.

Rehabilitation: Restoring a particular function such as erosion control to a damaged or degraded area, using 
native or non-native species.

Restorative continuum: An array of activities that reduce degradation and support partial to full ecosystem 
recovery; for example, revegetation, rehabilitation, and ecological restoration.
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Revegetation: Restoring plant cover to a damaged or degraded area, using native or non-native species.

Seed bank: A storage facility intended to preserve seeds for the future, which requires low humidity and low 
temperatures.

Seed certification: A legally controlled system of quality control over seed multiplication and production.

Seed increase: Cultivation of a plant with the goal of obtaining a larger quantity of seeds for future cultivation.

Seed quality: The combination of correct genetic identity, germination fraction, and vigor in a batch of seeds.

Seed viability: The capacity of a seed or batch of seeds to germinate under suitable conditions, including dormant 
seeds for which dormancy must be broken before viability can be measured by germination.

Seed zone: A mapped area within which plant materials are believed to be transferrable with little risk of being 
poorly adapted to their new location.

Taxon: A collection of one or more populations of organisms. Taxa are the hierarchical classifications of a species 
(e.g., species, subspecies).

Traditional Ecological Knowledge: Also called Indigenous Knowledge or Native Science, the evolving knowledge 
of a specific location acquired by indigenous and local peoples, including relationships between plants, animals, 
the physical environment, and their uses for activities including but not limited to hunting, fishing, trapping, 
agriculture, and forestry.

Workhorse species: Native species with the potential for broad use in restoration across a region, selected because 
they are abundant across a wide range of ecological settings, establish quickly, and support important ecological 
processes.
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1

Summary

BACKGROUND

Millions of acres of public and private land in the United States are at risk of losing the native plant communi-
ties that are central to the integrity of ecosystems. As plant communities decline, the biodiversity they embody is 
also being rapidly lost, along with a wealth of ecosystem goods and services important to society. There is a long 
and growing list of threats to plant communities—invasive species, overgrazing, climate change, and altered fire 
regimes, to name a few—that have collectively accelerated the deterioration of natural landscapes across the country.

Ecological restoration is the process of bringing back native biological diversity and ecosystem function to 
deteriorated landscapes, one aspect of which involves planting seeds of native plants on the degraded site. This 
report examines the prospects for developing the large and sustainable supply of native seeds (as a shorthand 
term for all forms of native propagative plant material1) that is needed for many uses but primarily to carry out 
successful ecological restoration across our nation’s landscapes.

More than 20 years ago, as severe wildfires began to burn with increasing frequency and severity in the west-
ern United States, Congress urged the Department of the Interior (DOI) to move beyond sowing non-native grass 
seed for emergency soil stabilization and toward the rapid introduction of native plant species to rebuild natural 
communities and prevent invasive plant encroachment in newly burned areas. Congress requested the Secretaries 
of the Interior and Agriculture to prepare “specific plans and recommendations to supply native plant materials 
for emergency stabilization and longer-term rehabilitation.”2

In early 2002, the agencies responded with a 17-page plan and five action items:

1.	 Undertake a comprehensive assessment of needs for native plant materials.
2.	 Make a long-term commitment to native plant materials production, research and development, education, 

and technology transfer.
3.	 Expand efforts to increase the availability of native plant materials.

1  The statement of task (Box S-1) specifically refers to “native plant seed.” The report uses native plant seed to encompass not only seeds 
but other native plant materials, such as containerized stock, bare root seedlings, cuttings, rhizomes, tissue culture, callus material, and other 
plant propagules.

2  House Committee on Appropriations Report, to accompany H.R. 2217, Department of the Interior and Related Agencies Appropriations 
Bill, 2002, 107th Congress.
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4.	 Invest in partnerships with state and local agencies and the private sector.
5.	 Ensure adequate monitoring of restoration and rehabilitation efforts.

The plan cited the histories of success by US Forest Service (USFS) nurseries in the 1920s to produce conifer 
tree seedlings and by the US Department of Agriculture’s (USDA) Plant Materials Centers in the 1930s Dust Bowl 
era to develop plant species for soil conservation.

The USFS, Bureau of Land Management (BLM), National Park Service (NPS), Department of Defense 
(DOD), and US Fish and Wildlife Service (USFWS), many states, and tribal nations have access to native plant 
communities on lands they manage, which provide the source material for the native seed supply. Seeds collected 
from these communities can either be used directly or increased through agricultural cultivation before being used 
as seeds or plants. A key consideration in restoration is for native plants to be genetically adapted to the specific 
sites or regions where they are used, so recording source locations and maintaining the genetic identity of wild-
collected native seeds is critical.

A relatively small segment of the nation’s commercial seed industry produces seeds of native plant species for 
ecological restoration, in an enterprise that demands considerable specialized knowledge and equipment, and that 
requires several years of lead time to produce a specified batch of seeds. Public agencies and other users of native 
seed acquire most of their supply from these private growers, using requests for bids, production agreements, and 
off-the-shelf purchases. Currently, however, users describe the supply of native seeds on the market as severely 
insufficient. Suppliers describe the buyers’ unpredictable levels of demand and excessively short planning horizons 
as significant obstacles to being able to meet their needs.

ASSESSMENT OF NATIVE SEED NEEDS AND CAPACITIES

This report was requested by the BLM and prepared by a committee of experts appointed by the National 
Academies of Sciences, Engineering, and Medicine. It was not commissioned as a review of the original 2002 
plan, but as an independent assessment of the federal, state, tribal, and private-sector needs and capacity for 
supplying native plant seeds for ecological restoration and other purposes (see the abbreviated statement of task 
in Box S-1). This report reflects the product of phase two of the assessment, in follow-up to the committee’s 
interim report released in October 2020.3 That report presented an overview of the native seed supply chain, 

3  An Assessment of Native Seed Needs and the Capacity for Their Supply: Interim Report. The National Academies Press. https://nap.national​
academies.org/catalog/25859/an-assessment-of-the-need-for-native-seeds-and-the-capacity-for-their-supply.

BOX S-1 
Statement of Task

An ad hoc study committee appointed by the National Academies of Sciences, Engineering, and 
Medicine will assess federal, state, tribal, and private-sector needs and capacity for supplying native plant 
seeds for ecological restoration and other purposes. The assessment will focus on the western continental 
United States and incorporate information from assessments of other US regions, as available, toward 
the goal of a nationwide perspective. The assessment will be carried out in two phases. In phase one, 
the committee will conduct fact finding, develop a framework for information gathering for the assess-
ment, and prepare an interim report describing the framework and implementation strategy. In the second 
phase, the committee will oversee the data- and information-gathering process, analyze the information 
obtained, and prepare a final report summarizing the committee’s findings and conclusions. The final 
report also will provide recommendations for improving the reliability, predictability, and performance of 
the native seed supply.
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preliminary observations of some of the challenges facing native seed use and supply, and a strategy for additional 
information gathering.

In phase two, the committee used the preliminary observations as the basis for two nationwide surveys, the 
first, of native seed and plant suppliers, and the second, of personnel from state government departments of natural 
resources, parks, wildlife, transportation, and agriculture.

Activities carried out in 2021 and 2022 also included semi-structured interviews with federal agency person-
nel, examination of agency records, presentations by participants in the seed supply chain, and reviews of the 
relevant scientific literature.

THE NATIVE SEED SUPPLY

Federal, State, and Tribal Needs and Capacities

Native seeds are used in pursuit of a wide range of objectives on public land. Table S-1 lists the primary uses 
of native plant seeds by federal and state agencies. Tribal native seed needs often parallel those of federal and state 
agencies. The tribes’ needs for native plants also include food, spiritual, and medicinal uses.

As mentioned earlier, many public agencies, including all the federal agencies, will contract for seed to 
be collected from the land they manage and use it onsite, or have the collected seed increased in a produc-
tion field prior to use. The NPS almost exclusively uses this approach for park restoration projects. However, 
some agencies need a very large quantity of seed for restoration projects, particularly after wildfire, so the 
largest land-management agencies turn to commercial suppliers. For perspective, in 2020, BLM field offices 
purchased about 1.5 million pounds of seed (a little less than in a typical year) of which two-thirds was used 
for post-fire seeding on over 422,000 acres of burnt land. BLM has two warehouses for storing purchased seed 
on a short-term basis.

Field offices are encouraged, but not required, to request native seed genetically adapted to where it will be 
planted. In 2020, about one-eighth of the grasses, one-fourth of the forbs, and two-thirds of the shrubs purchased 
were native seed of certified (source-identified) origins. Another portion of the purchased seed (particularly of 
grasses and forbs) included native seed types more available in the market and at lower relative cost, but that 
originate from plant communities in geographic locations mismatched to the environments where the seed is 
likely to be planted. Similarly, non-native plant seeds, that are less expensive and more available, were a sizable 
portion of the seed purchased.

TABLE S-1  Uses of Native Seeds by Federal and State Agencies

Creation or restoration of wildlife habitat (other than pollinator habitat)

Pollinator habitat projects

Stream erosion mitigation or restoration

Restorative activity on land in a natural area or wilderness

Soil protection

Invasive species suppression

Roadside seeding and maintenance

Landscaping

Green infrastructure (bioswales)

Natural disaster recovery

Rangeland grazing

Energy development remediation

Green strips (vegetative fuel breaks)

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

4	 AN ASSESSMENT OF NATIVE SEED NEEDS AND THE CAPACITY FOR THEIR SUPPLY: FINAL REPORT

Recently, the USFS announced plans to address the fire-prone condition and reforestation backlog across the 
National Forests. The USFS will use funds of up to $123 million annually4 to reforest over 4 million acres in the 
next 10 years. The Service’s six nurseries will produce tree seedlings and other plants, but private growers will 
be needed to expand the capacity for production. The USFWS, NPS, DOD, and most states have at least one nursery 
to grow native plants or trees for use in restoration. Several of the tribal nations have established nurseries, and 
more want to, but efforts to expand a network of tribal nurseries have been limited by lack of resources.

Filling the Native Seed Pipeline

The ability of the commercial sector to provide the seed needed for projects in different landscapes is impor-
tant, because existing native plant communities do not produce the same amount of seed each year and can be 
degraded by over-collecting. The committee’s survey of state agencies and presentations by federal agency per-
sonnel suggest that buyers often settle for substitutions because their preferred seed is simply not available at any 
price during the timeframe in which the seed is needed. Timeframe is an issue for BLM field offices that rely on 
annually appropriated funds for post-fire needs that must be spent before the end of the federal fiscal year, forcing 
them to buy whatever is available.

Seed suppliers in the committee’s survey reported that the greatest challenges they face in supplying native 
seed are unpredictable demand, “difficult to grow” species, and a lack of stock (starter) seed from appropriate 
seed transfer zones (seed zones, for short), which are geographically mapped zones inside of which plants can be 
relocated and are presumed to be genetically adapted. They suggested that better communication from buyers about 
their seed needs, more realistic timelines for delivery that account for the time needed to acquire and propagate 
seed, and greater technical assistance in growing native plants would help them meet user needs.

In 2018, BLM’s Plant Conservation and Restoration Program began to address the issues of communication, 
timeframe, and availability of stock seeds using a native seed Indefinite Delivery Indefinite Quantity (IDIQ) 
production contract with suppliers to have them grow and increase native seed types from seed transfer zones 
not readily available on the commercial market. Although seed production IDIQ contracts are not a new financial 
instrument, the focus on seed production by seed transfer zone is a new approach for BLM. The seed given to 
suppliers for increase came from the Seeds of Success (SOS) program initiated by BLM in 2001. To secure the 
genetic diversity of native plants, BLM partnered with six nonfederal seed banks (SOS Partners)5 to store native 
seed collected from numerous seed zones across different ecoregions (see Figure S-1), mostly in the western United 
States. Although the quantities being increased are small and the funding for the new program is modest, the IDIQ 
approach is a significantly new approach to meeting seed needs.

State and Regional Partnerships

Because locally adapted native seed for a wide range of species has been difficult to find in the commercial 
marketplace, cooperative partnerships have arisen inside and outside of the federal government to develop native 
seed supplies for restoration and other applications, including to provide stock seed to commercial growers. For 
example, in the 1980s, the Iowa Tallgrass Prairie Center partnered with the Iowa Department of Transportation to 
collect seed from the state’s remaining stands of tallgrass prairie found along rural roadsides. The program began 
increasing the seed in fields and has since released stock material for 100 species of Iowa natives to commercial 
suppliers. In addition to prairie restoration projects, the seeds are now used on roadsides across the state, and are 
available to farmers and other landowners who participate in the USDA-supported Conservation Reserve Program, 
which puts marginal farmland into conservation use for a decade or more. The approach offers one model for 
supplying and developing a native seed industry on a state level.

Several regional native plant materials development and restoration programs have been established by BLM 
and the USFS that are broadly cooperative, involving government at all levels, the tribes, colleges, nongovernmental 

4  The funds will be available through the Repairing Existing Public Land by Adding Necessary Trees Act, which was included in the 2021 
Infrastructure Investment and Jobs Act, commonly referred to as the Bipartisan Infrastructure Law.

5  Text was added after the prepublication release to clarify that the seed banks store the seed for the SOS program; they are not the seed 
suppliers that increase the seed.
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organizations, and native seed producers. These include programs situated in the Pacific Northwest, the Colorado 
Plateau, the Great Basin, and the Mojave Desert that collect and bank seeds, release seeds for commercialization, 
conduct landscape genetic studies, and carry out research on restoration techniques and strategies, among other 
things. Some of those efforts involve more than 30 partner organizations and demonstrate what public-private 
partnerships can achieve working together toward focused goals.

Such partnerships, developed on a regional basis, may have been envisioned in the plan given to Congress 
in 2002 in response to its challenge to build a seed supply, but the native seed supply requires transformation 
on a broader scale. In 2015, the National Seed Strategy, a plan “to foster interagency collaboration to guide the 
development, availability, and use of seed needed for timely and effective restoration,” was released by the Plant 
Conservation Alliance, which now includes more than 400 nonfederal organizations and 17 federal agencies.7 That 
Strategy is not a funded program, but under its umbrella many diverse projects have been pursued by different 
agencies and their partners. It is a sound blueprint for native seed development and continues to be a call for action.

Developing a sustainable, national native seed supply is not likely to be achieved for many years, however, 
because the ongoing efforts are focused beneath the ambitions of that goal. Moreover, current efforts have been 
outpaced by needs that have escalated very quickly over the last decade as the result of converging threats to 

FIGURE S-1  Seed zones overlaid with ecoregions.6

NOTE: Generalized provisional seed zones (colored areas) are overlain by Omernik Level III Ecoregions.
SOURCE: Based on Bower, A.D., J.B.S. Clair, and V. Erickson. 2014. Generalized provisional seed zones for native plants. 
Ecological Applications 24(5):913–919 and US Environmental Protection Agency. 2013. Level III ecoregions of the continental 
United States: Corvallis, Oregon, National Health and Environmental Effects Research Laboratory.

6  In 1987, James Omernik published a map of ecoregions across the United States defined by major differences in geography and climate 
[Omernick. 1987. Ecoregions of the Conterminous United States, Annals of the Association of American Geographers, 77(1): 118–125 
doi:10.1111/j.1467-8306.1987.tb00149.xe]. Subsequent refinements by the Environmental Protection Agency led to the development of more 
discrete ecoregions. In Figure S-1, the boundaries of ecoregions are shown by the black lines.

7  The text was corrected after the prepublication release to update Plant Conservation Alliance numbers.
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natural ecosystems. Although the federal agencies collaborate productively with one another and other partners 
on a project-by-project basis, they could have a greater impact if they turned their focus to the bigger picture and 
committed to a unified agenda to develop a native seed supply that meets the nation’s diverse needs. Now more 
than ever is an opportunity to pursue that goal, with the recent passage of the Infrastructure Investment and Jobs 
Act (Bipartisan Infrastructure Law) (2021),8 the Great American Outdoors Act (2020),9 and fresh new thinking 
about the nation’s natural resources, such as through the America the Beautiful initiative (2021).10

SUMMARY CONCLUSIONS

The following conclusions summarize the committee’s investigation of the experiences of federal land-
management agencies, state governments, tribal nations, collaborative partnerships, and suppliers.

Conclusion 1-0: There is urgency to building a native seed supply for the restoration of native plant communities. 
Developing reliable seed supplies for ecological restoration is an achievable goal by the federal agencies, but one 
that demands accelerated, inter-institutional commitment to a comprehensive vision, at a much more intensive 
level than is currently under way.

Conclusion 2-0: In some regions (at, above, or below the state level), native seed needs are being addressed by 
networks or partnerships that include federal agencies, states, tribes, local governments, and the private and 
nonprofit sectors. Further development of these regional networks, plus greater coordination among them, is a 
promising way to stabilize demand, expand supply, and increase the sharing of information and technology that 
is critical to meeting native seed needs.

Conclusion 3-0: Tribal uses for native plants parallel those of federal and state agencies and their needs include 
seed collection, increase, seed testing, implementation of seed zones, storage, and contracting for ecological 
restoration. The historic complexity of land-management issues and interactions with federal and state govern-
ments, former Bureau of Indian Affairs policies associated with cultural assimilation, and a lack of resources have 
constrained all aspects of tribal land management including activities to build capacity to meet native plant needs.

Conclusion 4-0: Suppliers view unpredictable demand as their leading challenge. Suppliers indicate that seed 
contracts with adequate lead time, clear delivery timelines, price guarantees, and a guarantee to purchase a 
predetermined quantity of seed of the specified ecotypes are most important to them.

Conclusion 5-0: Suppliers indicate that difficult-to-grow species and lack of stock seed from appropriate seed 
zones or locations are their top two technical challenges. They identified communicating demand (issues related 
to planning, communication, funding, and the economics of the seed markets) as key to helping them achieve 
success in providing seeds to buyers.

Conclusion 6-0: Many technical and scientific information gaps affect the ability of the native seed supply to func-
tion efficiently and effectively. Addressing them would inform decision making, reduce uncertainty, and improve 
restoration outcomes.

Conclusion 7.0: To enable more producers to enter the supply chain for native, ecoregional seed of diverse spe-
cies, there is a need to expand cooperative seed cleaning facilities and humidity-controlled seed warehouses in 
areas where commercial facilities with specialized equipment do not exist.

8  H.R. 3684, Infrastructure Investment and Jobs Act, see https://www.congress.gov/bill/117th-congress/house-bill/3684 (accessed 
February 9, 2023).

9  H.R. 1957, Great American Outdoors Act, see https://www.congress.gov/bill/116th-congress/house-bill/1957 (accessed February 9, 2023).
10  America the Beautiful, see https://www.doi.gov/priorities/america-the-beautiful (accessed February 9, 2023).
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Conclusion 8-0: BLM is the nation’s largest user of native seed for restoration and has the largest capacity for 
seed storage, but many constraints currently limit its capacity to act as a reliable purchaser of native seeds and 
thereby to support a more robust native seed industry. The capacity and staffing of its seed warehouses are also 
inadequate to meet existing and projected needs.

Conclusion 9-0: BLM manages extensive areas of natural and seminatural land that constitute an important 
in situ repository of seed stock for restoration, but conserving this critical resource is not yet recognized as a 
land-management objective. The agency’s native seed needs depend on the native plant communities that are the 
source of seeds, adding to the urgency for recognizing and protecting native plant communities and biodiversity 
on BLM lands.

Conclusion 10-0: Developing reliable seed supplies for restoration is an achievable goal for BLM and other 
public-sector users of native seed, but one that demands substantial institutional commitment to make restora-
tion a high-priority objective, the cultivation and empowerment of botanical and ecological expertise in decision 
making, and the creation of sustainable funding streams for restoration that enable long-term planning, successful 
implementation, and learning from experience.

RECOMMENDATIONS

Recommendation 1.0: The leadership of the Departments of the Interior (DOI), Agriculture (USDA), and 
Defense (DOD) should move quickly to establish an operational structure that facilitates sustained inter-
agency coordination of a comprehensive approach to native plant materials development and restoration.

An interagency approach focused on fulfilling the long-standing congressional mandate to develop a native 
seed supply for public lands could unify the agencies’ independent efforts to meet seed needs for restoration and 
rehabilitation. This focused effort would maximize returns on investment in native plant materials development 
and restoration and would augment existing activities within agencies. One possible model for agency coordina-
tion on a national basis, organized regionally, is the National Interagency Fire Center.

Among the activities that could be the focus of interagency efforts are the following:

•	 Serve as the central coordinating platform for developing a national native seed supply.
•	 Assist the launch, support, and oversight of regional native seed supply development activities.
•	 Coordinate the prioritization of species and ecotypes to meet seed needs for different regions.
•	 Co-develop national policy for native seed collection, seed sharing, and seed use.
•	 Co-develop and share best management practices for seed choice in restoration.
•	 Coordinate, prioritize, and support basic and applied research such as described in Chapter 8 and other 

region-specific research needs identified in the National Seed Strategy.
•	 Review and strengthen policy guidance for the use of native seeds on public lands.
•	 Co-develop adaptive management approaches that use experimentation during restoration, gather data on 

outcomes, and use these data to guide future restoration.
•	 Provide a national, central data-collection platform and analytical capability.
•	 Serve as a focal point for training on seed collection protocols, storage practices, seed cleaning and testing, 

and other technologies.
•	 Produce information and technology for stakeholders in the native seed supply and native plant restoration.

Recommendation 2.0: Federal land-management agencies should participate in building regional programs 
and partnerships to promote native plant materials development and native plant restoration, helping to 
establish such regional programs in areas where they do not yet exist. Ideally, the existing regional programs 
and partnerships would grow into a complete nationwide network, assisted by the federal interagency coordinat-
ing structure envisioned in Recommendation 1.0. The size, geographic coverage, and membership of the regional 
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programs would vary based on regional needs and would include many existing entities such as the USDA Plant 
Materials Centers and Agricultural Research Service (ARS) seed banks, other seed banks, botanic gardens, public 
nurseries, universities, and other organizations.

2.1 Develop seed priorities. Each region has its workhorse native plant species, ones that are easily grown and 
highly abundant in natural communities, as well as its other priority species such as those that are important 
for pollinators and wildlife. Developing region-specific lists of priority species will enable suppliers to focus 
on developing stocks of the species, and ecotypes of these species, that are likeliest to be in high demand.

2.2 Conduct scenario planning and monitoring. To enable suppliers to anticipate and meet future needs, 
scenario planning at the regional level should be used to estimate the kinds and quantities of seeds likely 
to be in demand over multiyear horizons. Such planning scenarios would be based on estimates of current 
degraded land and future events likely to cause further degradation. These would be periodically updated 
through ongoing monitoring.

2.3 Collect and curate stock seed. Regional programs should conduct, or oversee the conducting of, the 
collection and curation of wildland-sourced seed to make it available for future production. Seed must be col-
lected using protocols to record source locations, maximize genetic diversity, and protect wild populations. As 
banked stocked seed accessions deplete, additional wild collections will be necessary. As source populations 
are lost, or better ones located, ongoing monitoring and reevaluation will be needed.

2.4 Share information. Regional programs should develop informational tools derived from monitoring 
regional seed use practices and the success or failure of outcomes. This will inform smarter, more predictable 
selections of species for procurement in the regional marketplace and more effective restoration strategies.

Recommendation 3.0: The Bureau of Indian Affairs should work with the Inter-Tribal Nursery Council 
to promote and expand tribal nurseries. The Bureau of Indian Affairs should prioritize and support tribal 
native plant uses and capacities, consistent with the Bureau’s legal and fiduciary obligation to protect tribal 
treaty rights, lands, assets, and resources held under the Federal-Tribal Trust. Recognizing tribal sovereignty and 
self-determination, expanding the cultural, economic, and restoration uses of native plants by tribes will require 
the promotion and expansion of tribal nurseries and greater support for the Inter-Tribal Nursery Council. Addi-
tionally, tribal leaders and land managers should be fully engaged in planning, conducting, and applying results 
from scientific projects related to seed production and conservation, native plant restoration, and ecosystem 
management on tribal land.

Recommendation 4.0: The public agencies that purchase native seed should assist suppliers by taking steps 
to reduce uncertainty, share risk, increase the predictability of purchases, and help suppliers obtain stock 
material.

4.1 Conduct proactive restoration on a large scale. Millions of acres of US public land are ecologically 
impaired. With new federal resources for restoration, federal and state agencies should plan restoration 
projects on a 5-year basis, ensure that stock seed has been made available to suppliers, and set annual pur-
chase targets for the collection and acquisition of needed ecotypes of native plant species. These actions 
will result in considerable expansion and stabilization of the market for native seeds, benefiting suppliers 
and users alike.

4.2 Establish clear agency policies on native seed uses. Land-management agencies should establish clear 
policies on seed use on lands under their stewardship that support the use of locally adapted native plant 
materials in management activities, along with clearly delimiting the circumstances for allowing exceptions. 
This will send a strong signal of species and provenance needs to suppliers.
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4.3 Support responsible seed collection and long-term seed banking. Intensive and carefully managed 
seed collection is needed to supply the native plant material enterprise and conserve native plant diversity 
for the long term.

In cases where native seed is collected from public lands by private suppliers for direct sale and use 
in restoration, land-management agencies should employ adequate personnel to issue permits and ensure 
responsible collection.

In other cases, where seed is collected for increase and native plant materials development, the federal 
agencies should facilitate this activity by extending the Seeds of Success program to include all regions of 
the United States, and better supporting its activities.

In still other cases, native seed is collected and banked for long-term conservation. To continue building 
a species-diverse and genetically diverse long-term native seed bank, the federal agencies, led by BLM and 
the ARS National Plant Germplasm System, should accelerate their collaboration under the Seeds of Success 
program.

4.4 Contract for seed purchases before production. Public-sector buyers of native seed should amend their 
policies to enable contracting for purchases before the seed production cycle begins. Forward contracting, 
in which the buyer agrees to purchase specific seed at a future date, reduces grower risk by ensuring them a 
market.

4.5 Use marketing contract features that reduce demand uncertainty. Public-sector buyers of native seed 
should adopt marketing contract features that specify the delivery timeline, guaranteed prices, and guaranteed 
purchase of predetermined quantities that meet the buyer’s specifications.

4.6 Experiment with native seed contract designs. Public-sector buyers of native seed should experiment 
with cost- and risk-sharing contract designs, such as BLM’s IDIQ contracts, which are partially supported by 
a working capital fund.11 Other approaches also merit investigation, including Blanket Purchase Agreements. 
In special circumstances, such as where high-priority species or ecotypes are unavailable, federal agencies 
should consider issuing contracts to suppliers for research and development.

4.7 Consider providing premiums for local ecotype use in USDA conservation programs. USDA’s Farm 
Service Agency and state departments of agriculture should explore whether higher co-payments for landown-
ers’ use of local ecotypes of native species in conservation program plantings would enhance environmental 
benefits while supporting a regional native seed industry. A requirement for the use of certified seed would 
assure growers that their efforts and expenses are not being undercut by seeds of unverified origins.

Recommendation 5.0: Federal land-management agencies should work with their regional partners to launch 
an outreach program to provide seed suppliers with critical tools and information.

5.1 Strengthen the role of the National Resources Conservation Services (NRCS) in supporting native 
seed suppliers. The NRCS Plant Materials Centers can build on their historical role by developing materials 
and techniques and advising commercial growers on native seed production, emphasizing non-manipulated 
germplasm and production methods that minimize genetic change.

11  The text of the recommendation was modified after release of the prepublication to clarify that the BLM IDIQ is not intrinsically tied to 
the working capital fund and can be supported from other funding sources.
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5.2 Support information sharing on restoration outcomes. Public land-management agencies should share 
new research and technical knowledge on restoration in publicly available technical progress reports.

5.3 Facilitate communication with growers. To support existing native seed growers and to encourage new 
ones, federal agencies should provide tools such as an online marketplace, and resources such as workshops 
and information on propagation, seed cleaning, and other techniques.

Recommendation 6.0: The federal government should commit to an expanded research and development 
agenda aimed at expanding and improving the use of native seeds in ecological restoration.

6.1 Support basic research. Basic research to support restoration in an era of rapid change should be a priority 
for the National Science Foundation, USDA National Institute of Food and Agriculture, and the US Geological 
Survey (USGS). Some critical topics include restoration under rapid environmental change, species selection 
to promote ecological function, traditional ecological knowledge, and the economics of the seed market.

6.2 Build technical knowledge. Development and dissemination of new technical knowledge for restoration 
should be important priorities for the research arms of federal land-management agencies, such as the USDA-
ARS, USFS, DOD, and USGS. Priority topics include improving techniques for production, maintenance of 
genetic integrity and quality, testing, storage, and deployment of native seeds.

6.3 Adaptive management. Public land agencies and their partners should commit to using a rigorous adap-
tive management approach that documents all features of the restoration plan, uses restoration treatments as 
experiments to address critical areas of uncertainty, gathers data on outcomes, and uses these data to guide 
future restoration actions.

6.4 Seed zones. USDA-ARS, USFS, and USGS, in conjunction with regional programs, should seek to develop 
a more uniform national system of seed zones, which will be an important step in sending clearer signals to 
both seed suppliers and seed users.

Recommendation 7.0: Federal agencies and other public and private partners, including seed suppliers, 
should collaborate on expanding seed storage and seed-cleaning infrastructure that can be cooperatively 
cost-shared regionally. Additional storage can improve the availability of seed ready for restoration when urgent 
but hard-to-predict needs arise. Greater refrigerated and freezer storage availability would protect the viability of 
purchased seed until its use. Seed cleaning is also a significant technical challenge for new and small-scale sup-
pliers. Regional native seed-cleaning facilities would encourage more growers to enter the supply chain.

Recommendation 8.0: BLM’s Seed Warehouse System needs to be expanded, particularly its capacity for 
cold storage, and supported by staff with up-to-date knowledge of seed science to manage the seed inventory. 
The BLM seed warehouses belong in a national program within BLM or DOI to ensure they are funded, well 
managed, expanded to meet national needs, and shared among agencies. With more warehouses, seed can be kept 
near the location where it will be used, reducing transportation costs, time, and seed viability loss.

Recommendation 9.0: BLM should identify and conserve locations in which native plant communities pro-
vide significant reservoirs of native seeds for restoration. Public land-management agencies should actively 
recognize and protect the natural plant communities that provide the ultimate sources of native seeds for eco-
logical restoration, using protective designations such as Area of Critical Environmental Concern or Research 
Natural Areas.
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Recommendation 10.0: The Plant Conservation and Restoration Program (PCRP) should be empowered 
with the capacity to plan and oversee restoration and to build stocks of seed. BLM should give greater 
authority and resources to the PCRP to oversee seed purchasing and warehousing decisions, monitor restoration 
outcomes, engage in long-term restoration planning, and ensure that staff with plant expertise are available to 
guide restoration planners and seed purchasers across BLM. This expanded role for PCRP will hasten the pace 
of change toward the use of natives that is already under way. The PCRP should expand the use of IDIQ or other 
innovative, risk-sharing contracts to build a diverse supply of native seed in BLM warehouses.

FINAL THOUGHTS

These recommendations represent an ambitious agenda for action, commensurate to the challenges facing our 
natural landscapes, and to the responsibility for public-sector leadership of a coordinated public-private effort to 
build a national native seed supply. The committee is optimistic that the many public and private parties engaged 
in ecological restoration across the nation will be willing partners in ensuring this agenda’s success.
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1

Introduction

In 2020, the National Academies of Sciences, Engineering, and Medicine released An Assessment of the Need 
for Native Seeds and the Capacity for Their Supply: Interim Report (NASEM, 2020), completing the first of a 
two-phase study of the national need for and supply of native seeds for ecological restoration and other purposes. 
The National Academies appointed an ad hoc committee of experts to conduct the study at the request of the Bureau 
of Land Management (BLM), which needs large quantities of native seed to meet its public land-management 
responsibilities, particularly in the aftermath of wildland fires.

The interim report provided an overview of the participants in the native seed supply chain in the United States, 
made preliminary observations about the dynamics of the seed supply, and proposed an information-gathering 
strategy for the second phase of the study to obtain deeper insights into the nation’s capacity for providing the 
seeds needed by users with various objectives.

This final report presents findings of the information-gathering process carried out in 2021 and 2022. During 
this period, the committee sought information from, and about, various actors in the native seed supply chain 
including federal, state, tribal, and municipal agencies, private landowners in conservation programs, native 
seed collectors and suppliers, seed testing associations, seed banks, land trusts, environmental groups, and other 
nongovernmental organizations.

Using surveys and interviews, presentations to the committee, expert consultations, and the considerable 
experience of its own members, the committee explored the diverse set of needs and activities in the native seed 
supply chain to identify opportunities for progress. Based on its findings and conclusions, the committee offers 
a set of recommendations for increasing the supply of native seeds to meet the increasing and evolving demand 
for native seeds.

STATEMENT OF TASK

To guide the assessment, the committee was given a statement of task (Box 1-1) which focused the commit-
tee on a list of straightforward questions: What entities use native seeds, how do they use them and at what scale, 
what shapes their decisions, how do seed buyers and suppliers communicate, and what is the nature of procure-
ment? How does seed availability for restoration relate to other agricultural, land-management, and conservation 
activities? What activities make up the seed supply chain and how well are they working to meet seed needs?

Simple answers to these questions were not as straightforwardly obtained, however, and there were limits 
to the committee’s ability to obtain a complete picture of the native seed supply. In addition, the questions in the 

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

14	 AN ASSESSMENT OF NATIVE SEED NEEDS AND THE CAPACITY FOR THEIR SUPPLY: FINAL REPORT

statement of task belie considerable nuance and complexity, beginning with the term “native seed,”1 which, in 
addition to its natural history, can be defined by many distinguishing characteristics that are important to seed 
buyers who plan to use them in restoration projects. Apart from the fact that native seed in the United States com-
prise a diversity of species and of forms (trees, shrubs, grasses, forbs), factors such as where exactly the seed or 
its progeny was sourced, the populations from which it was collected, and the way the seed was developed into 
the final product offered for sale vary significantly.

1  The statement of task (see Box 1-1) specifically refers to “native plant seed.” The report uses native seed as a shorthand term for seed 
and all other “native plant materials” such as containerized plants (see Glossary). These terms are used separately in Chapters 4 and 7, in 
the results of surveys in which questions were asked specifically about the use or production of either native seed or native plant materials 
(such as nursery stock). Native seed is obtained from terrestrial and aquatic plant species that have evolved and occur naturally in a particular 
region, ecosystem, or habitat. Species native to North America are generally recognized as those occurring on the continent prior to European 
settlement (PCA, 2015).

BOX 1-1 
Statement of Task

An ad hoc study committee appointed by the National Academies of Sciences, Engineering, and 
Medicine will assess federal, state, tribal, and private-sector needs and capacity for supplying native plant 
seeds for ecological restoration and other purposes. The assessment will focus on the western continental 
United States and incorporate information from assessments of other US regions, as available, toward 
the goal of a nationwide perspective. The assessment will be carried out in two phases. In phase one, 
the committee will conduct fact-finding, develop a framework for information gathering for the assess-
ment, and prepare an interim report describing the framework and implementation strategy. In the second 
phase, the committee will oversee the data- and information-gathering process, analyze the information 
obtained, and prepare a final report summarizing the committee’s findings and conclusions. The final 
report also will provide recommendations for improving the reliability, predictability, and performance of 
the native seed supply.

The assessment may include information on

•	 how native seeds are being used by public (federal, state, tribal) and private (land trusts, companies, 
and nongovernmental organizations) in ecological restoration and other activities;

•	 the frequency and scale of the demand and the characteristics of the seeds pursued by users, as 
well as the diversity of applications for which they are sought;

•	 how users find seeds that are appropriate for their intended purpose and how users communicate 
their needs for seeds to potential suppliers;

•	 how suppliers make known their capacity to potential users;
•	 the different kinds of entities and roles that compose the seed supply chain (from professionals 

and organization involved in the identification of site-specific needs, to the collection, propagation, 
cleaning, storage, and supply of seed) and their respective capacities;

•	 the relationship of seed availability to other agricultural, land-management, and conservation 
activities generally;

•	 procurement processes for native seeds and the cost, availability of funds, infrastructure, market, 
and other factors that influence decision making on the part of users and suppliers of native seeds;

•	 opportunities to increase the size and capacity of the native seed supply chain (and number of 
suppliers); and

•	 other relevant issues identified by native seed users and suppliers and other stakeholders.

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

INTRODUCTION	 15

Buyers of native seed, whether in the public or private sector, are not monolithic in their preferences for seed 
characteristics. Describing a “need” for native seed therefore requires a frame of reference relative to the view 
of the user with respect to the activities in which seed will be used. They might describe their “needs” for seed 
in terms of soil stabilization, creation of pollinator habitat, or stormwater mitigation. Native plants are regarded 
as inherently valuable for providing essential ecosystem goods and services that support users’ objectives, but 
users may not consider their objective as one of ecological restoration. They may be willing to use native plants 
manipulated by breeding or selection which would not be acceptable to others or for other applications (or even 
qualify as “native” by some users).

An important frame of reference for the assessment are the needs of federal agencies such as BLM and 
the US Forest Service, and those of some state agencies, charged with the mission of managing public lands 
for multiple uses, like grazing, recreation, wildlife habitat, and hunting, and for responding to the effects of 
major disturbances, such as wildfire. These agencies use thousands of pounds of native seed every year for 
these activities. Because agencies have finite resources to address their land-management responsibilities, the 
“needs” for native seed are partially defined by priorities handed to them—first, to address post-fire emergency 
stabilization; second, to support ongoing priorities (sage-grouse habitat) and other multiple uses of the land; 
and finally, to address restoration and conservation needs. Decision making in large agencies is distributed, and 
the basis of seed choices and outcomes of seed use are not routinely documented, thus making it challenging 
to pin down users’ perception of needs. The point here is that seed needs are shaped by a broader context.

Preliminary Observations as the Context for Phase Two

The committee’s interim report included eight preliminary observations about the native seed supply (Box 1-2), 
which were used as an informal set of hypotheses that shaped the questions developed for the information-gathering 
phase. In this respect, they provide a useful context for the findings from all the chapters but particularly semi-
structured interviews with federal agency personnel (Chapter 3), and the results of the survey of state agency 
personnel (Chapter 4), and native seed suppliers (Chapter 7).

BOX 1-2 
Preliminary Observations about the  

Native Seed Supply from the Interim Report

Observation 1. Users of native seed have varied objectives and needs.
Observation 2. The seed market in the western United States is strongly affected by decision making by 

the large land-management agencies, such as the Bureau of Land Management (BLM) and US Forest 
Service (USFS).

Observation 3. Timeframe, quantity, and quality strongly limit the overlap between what seed is available 
and what seed is desired.

Observation 4. Seed choices do not always support restoration success, and outcomes do not always 
inform choices.

Observation 5. The budgets and seed specifications of users vary greatly, as do the unit costs of suppliers.
Observation 6. Seed procurement may be hampered by market volatility, risk, and contract structure.
Observation 7. The seed market may be strongly affected by a limited capacity for seed banking and for 

adequate and appropriate storage conditions.
Observation 8. Issues affecting urban, mid-western, and eastern settings are somewhat distinct from those 

affecting public lands in the West.
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BROADER CONTEXT FOR THE ASSESSMENT

It is important that readers of this report be aware of a broader context for the native seeds assessment that 
includes the historical efforts to build a native seed supply, and the high stakes, which some might argue, are 
existential in nature, to achieving that goal, as well as recent opportunities that offer an optimism for success. 
Described here, they played a role in shaping the committee’s deliberation for actions that might be taken to supply 
native seed needs.

The Congressional Mandate for a Native Seed Supply

In June 2001, with increasing acres of public land affected by wildland fire, Congress urged the Department 
of the Interior’s (DOI) Burned Area Emergency Rehabilitation program to go beyond emergency stabilization 
and toward the rapid use of native plant species to prevent invasive species encroachment in newly burned areas. 
In the committee report accompanying the House 2002 Appropriations Bill for DOI and Related Agencies, the 
Secretaries of the Interior and Agriculture were directed to report jointly to Congress by the end of 2001, “with 
specific plans and recommendations to supply native plant materials for emergency stabilization and longer-term 
rehabilitation.”2

The response to Congress was prepared by BLM and three other land-management agencies, the US Forest 
Service (USFS), National Park Service, and the US Fish and Wildlife Service, with input from the US Department of 
Agriculture’s (USDA’s) Natural Resources Conservation Service (NRCS) and Agricultural Research Service, along 
with the DOI’s US Geological Survey, and the Office of Surface Mining. The plan conceived by the interagency 
group put forward three elements key to the success of a long-term program for native plant materials development:

1.	 Support for Federal, State, and Tribal Production, Development, Storage, and Research Facilities
2.	 Public-Private Partnerships
3.	 Education and Outreach

The report to Congress (DOI, USDA 2002) cautioned that the infrastructure to build a native seed supply was 
in its infancy but pointed to the achievements of the past as evidence that the nation could address the challenge. 
The report noted the history of successful plant material development by USFS nurseries in the 1920s with conifer 
tree seedlings and by NRCS Plant Materials Centers in the 1930s Dust Bowl era with plant species for conservation.

The 17-page plan put forward five action items:

1.	 Undertake a comprehensive assessment of needs for native plant materials.
2.	 Make a long-term commitment to native plant materials production, research and development, education, 

and technology transfer.
3.	 Expand efforts to increase the availability of native plant materials.
4.	 Invest in partnerships with state and local agencies and the private sector.
5.	 Ensure adequate monitoring of restoration and rehabilitation efforts.

Twenty years later the plan submitted to Congress in 2002 seems rational, but the continued shortages of 
native seed suggest that its aspirations are not yet realized. The final paragraph of the 2002 report to Congress 
alluded to the potential for inertia, mentioning the need to recognize the “different missions” of agencies and 
the reality that the infrastructure needs of one agency “are not necessarily shared” by others. The National Seed 
Strategy developed in 2015 by the Plant Conservation Alliance, a coalition of public and private partners dedicated 
to native plant conservation, included the establishment of a Memorandum of Understanding between 12 federal 
agencies to work that signified a willingness to coordinate separate ongoing activities of the agencies and to pursue 

2  House Committee on Appropriations Report, to accompany H.R. 2217, Department of the Interior and Related Agencies Appropriations 
Bill, 2002, 107th Congress.
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opportunities for cooperation. There are many productive activities taking place under the umbrella of the Strategy, 
but not necessarily at the scale needed to meet the needs. The next section of the report provides a lens through 
which the high stakes of this national effort should be viewed.

The Dual Crises of Biodiversity Loss and Climate Change

As part of an ongoing human-mediated biodiversity crisis, organisms face many threats, not only fire, but 
water and air pollution, climate change, the negative impact of introduced species, and disease. The destruction 
of natural habitats in the United States as well as worldwide is a major threat to the survival of species (Pimm et 
al., 2014; International Union for the Conservation of Nature3). Biodiversity loss is a major threat to ecosystem 
function and human well-being. One widely accepted estimate is that extinction rates (largely human mediated) 
are now 1000 times higher than what would be considered a typical background rate (De Vos et al., 2015; Pimm et 
al., 2014). Similarly, the “broad footprint” of climate change ranges from alterations in fine-scale genetic variation 
to entire ecosystems, with impacts on every ecosystem on the planet (Scheffers et al., 2016).

The assessment of native seed needs and capacity has taken place over sequential years in which climate 
change has become a major influence on the environment. The release of the interim report in October 2020 
coincided with one of the most expansive western wildland fire seasons on record, with large fires consuming 
more than 10 million acres (NICC, 2021). That summer was also the most active Atlantic hurricane season of 
all time, with 7 major hurricanes out of 14 total in 2020 (NOAA, 2021). In 2021, the western United States 
and Canada experienced a record-breaking heat wave unprecedented in the region’s history, with tempera-
tures above 113 degrees F for consecutive days, and during which British Columbia recorded a record high 
of 115.8 degrees F. This year, 2022, the long-term drought in the western United States continued through its 
23rd year, a time span of dry conditions not believed to have occurred since the year 800 AD (Williams et al., 
2022), while deadly flash floods in the spring and late summer swept across Yellowstone, Las Vegas, St. Louis, 
Kentucky, and Death Valley.

These extraordinarily severe events reflect a widespread shift in the norm of weather patterns. Extreme events 
can and do damage landscapes; wildfire is after all one reason public land managers seek native seeds. Intact 
native plant populations have evolved to be resilient, however, and are thought to be able buffer the impacts of 
climate change on ecosystems and support recovery of animal species. Land-management priorities have not 
always considered the fact that native plant communities are a key natural resource underpinning different uses of 
the land. Thus, conserving and restoring the integrity of native plant communities has emerged as an important, 
if neglected, ecological “need,” particularly on the millions of acres of public lands experiencing environmental 
degradation.

From a land-management standpoint, conserving and supporting the integrity of existing plant communities 
across environmentally diverse landscapes is relevant to climate adaptation and mitigation, and gives additional 
urgency to the conservation of plant communities as an important genetic resource and a source of seed to assist 
plant community restoration elsewhere in the future (Havens et al., 2015).

As a final point of perspective, the Seeds of Success4 (SOS) program initiated by BLM in 2000 to collect seed 
from wild stands of native plants nationwide is estimated to have collected and placed in storage approximately 
one-third of the nation’s native plant biodiversity (5,600 species of 18,000). A recent analysis of the location of 
fire incidence relative to SOS collection in the western United States documents where collection sites have been 
burned. It predicts that 14 percent of the sites of SOS collections will have burned by 2050 if fire frequency fol-
lows the trajectory it has taken since 2011 (facilitated in part by the spread of invasive grasses that support an 
accelerated fire regime). While recovery after fire is possible, the stored collections may be the only source of 
seed representing the genetic variation if wild stands are lost (Barga et al., 2020).

3  See www.iucn.org.
4  See https://www.blm.gov/programs/natural-resources/native-plant-communities/native-plant-and-seed-material-development/collection.
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Land Ownership and Native Seed Needs

Land ownership is also a relevant lens for the assessment. The committee focused largely on understanding 
of public-sector (state and federal) seed needs. As shown in Figure 1-1, almost 40 percent of the 2.3 billion acres 
of land in the United States is under public ownership or management. Federal agencies control 27.1 percent of 
US land, or about 640 million acres. The other major public landowners are state governments (8.0%) and tribal 
governments (3.0%).

Ninety-two percent of all the US land under federal control is in the 11 western states of the contiguous 
United States and Alaska (Figure 1-2), and with Hawaii, amounts to almost 51 percent of all those states combined 
(Vincent et al., 2020). Important native plant resources are distributed across the intertwined land holdings under 
federal, state, tribal, and private ownership.

Preliminary Observation 2 of the committee’s interim report postulated that the native seed market in the 
western United States is strongly affected by decision making by the large land-management agencies, such as 
BLM and USFS. The survey of state agency personnel partially supported this hypothesis, as seed shortages were 
associated with bad fire years, but another federal program, the USDA Conservation Reserve Program (CRP) was 
also shown to play a strong role in how suppliers anticipated the demand for native seed (see Chapter 7). That 
may be because 63 percent of privately owned land in the nation is occupied by farms and ranches, and CRP 
funding produces a relatively consistent demand for seed mixes with stock material for production available to 
seed suppliers.

In eastern states, there are fewer federal lands (4% of total land) and a greater percentage of state-managed 
land. The amount of state land differs by state (for example, New Jersey, 21%; Florida, 16%; Pennsylvania, 14%; 
Michigan, 13%; and Minnesota, 11%). The assessment could not discern if there are more suppliers in the West 
than in the East because of a federal presence to support a larger industry, but observations about the federal use 
of native seeds and their impact on the supply chain may differ in the eastern states.

FIGURE 1-1  Land ownership in the United States.
SOURCE: Adapted with permission from Headwaters Economics, based on US Geological Survey, Gap Analysis Program 
2018. Protected Areas Database of the United States, Version 2.0.
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New Opportunities for Ecological Restoration

A final contemporary context for the native seed assessment is the significant development during the past 2 
years of national directives that recognize the value of natural assets in relation to jobs and the national economy. 
At no time in recent legislative history has the US Congress been more supportive of calls to protect natural areas 
and their biodiversity. Bills passed in 2021 and 2022 include the Infrastructure Investment and Jobs Act (Bipartisan 
Infrastructure Law5), which includes $200 million for the National Seed Strategy ($70 million for the DOI, and 
$130 million to USDA) in the next 5 years, as well as the Repairing Existing Public Land by Adding Necessary 
Trees (REPLANT) Act, providing up to $140 million annually for reforestation on National Forests. The Great 
American Outdoors Act6 will provide up to $1.9 billion for the next 4 years to maintain infrastructure at national 
parks, forests, wildlife refuges, and recreation areas, and $900 million in annual funds to the Land and Water 
Conservation Fund to allow federal and state acquisitions of recreational land. The current executive administra-
tion has put forward ambitious plans for nature-based solutions to climate change (America the Beautiful7) and to 
take stock of the contribution of natural capital to the national economy (Earth Day Executive Order for a natural 
capital accounting8). With the resources allocated by these initiatives, federal, state, and tribal agencies have an 
unprecedented opportunity to conserve and restore the natural assets that underpin multiple uses of public lands.

5  Text modified after the prepublication release to correct the allocation of funds to DOI and USDA for the National Seed Strategy from the 
Infrastructure Investment and Jobs Act: Public Law 117-58.

6  Great American Outdoors Act: Public Law 116-152. Footnote added after the prepublication release for clarity.
7  See https://www.doi.gov/priorities/america-the-beautiful (accessed February 14, 2023). 
8  See https://www.whitehouse.gov/ostp/news-updates/2022/04/24/accounting-for-nature-on-earth-day-2022/ (accessed February 14, 2023).

FIGURE 1-2  Federal lands map.
SOURCE: Geographic Information Systems (GIS) Geography 2022. See https://gisgeography.com/federal-lands-united-states-
map/ (accessed on February 9, 2023).
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REPORT ORGANIZATION

A list of Acronyms and Abbreviations and a Glossary are included in the Front Matter of the report before the 
Summary. Chapter 2 provides an overview of the information-gathering strategy described in the interim report, 
including the methods used to identify target populations for surveys of state agencies and seed suppliers, and of 
semi-structured interviews of a sample of federal agency personnel.

Sitting at the end of the native seed supply chain are the users of native seed. They are a diverse group, with the 
federal government the largest. Chapter 3 focuses on the five agencies managing the most federal land. Chapter 4 
explores the uses of native seed in state programs, and the activities surrounding that usage, through a survey of 
state staff discussing seed use, decision making, and concerns about the supply chain. Chapter 5 looks at native seed 
uses on tribal lands, along with a description of historical factors that affect tribal native seed capacities. Chapter 6 
examines cooperative partnerships for native seed and plant development, some involving federal agencies, and 
others pursued at the state and regional levels. It also describes the effect of federal programs on the use of native 
seed on private lands. Seed suppliers, their activities, and their concerns are the focus of Chapter 7, with results from 
the survey of seed suppliers. Additional science is critical in support of restoration and seeds, and Chapter 8 dis-
cusses specific areas of basic and applied research that are needed to fully support the native seed supply. Chapter 9 
provides important conclusions and overarching recommendations for actions to strengthen the native seed system.

The appendixes include committee biographies (Appendix 1); the federal agency interview tool (Appendix 2A); 
the state survey invitation letter (Appendix 2B), survey questions (Appendix 2C), and tabulated summary responses 
(Appendix 2D); the supplier invitation letter (Appendix 2E), survey questions (Appendix 2F), and tabulated summary 
responses (Appendix 2G); and the list of presentations made to the committee since the inception of the study over 
the years 2019–2022 (Appendix 2H).

CONCLUSIONS

Conclusion 1-1: Native seed needs are defined by both the characteristics of the seed desired by users for ecologi-
cal restoration and other purposes, and by the overall goal that requires their use.

Conclusion 1-2: In 2002, the Department of the Interior and Department of Agriculture put forward a plan for 
developing a native plant seed supply involving greater interagency coordination, partnerships with states and the 
private sector, and monitoring of restoration outcomes. Native seed shortages continue to be a barrier to restora-
tion, and the aspirations of the plan, which is conceptually sound, have not been fulfilled.

Conclusion 1-3: The nation’s native seed needs depend on the native plant communities that are the source of 
seeds. There is urgency to the need for conserving the biodiversity that is present in existing native plant communi-
ties and, therefore, for building a native seed supply through seed collection, plant development, and restoration, 
because climate change, extreme events, and destructive human activities have put these genetically and ecologi-
cally valuable natural resources at increasing risk.

Conclusion 1-4: Because more than half of the land in 11 western states is under federal management, it is likely 
that federal seed purchases, especially after wildfires, have a major influence on the native seed industry in the 
western United States.

Conclusion 1-5: Recent congressional legislation and executive orders have provided an unprecedented oppor-
tunity to address the nation’s natural heritage on public lands.
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2

Description of the Information-Gathering Strategy

The Committee undertook several information-gathering activities to obtain a thorough understanding of 
the native seed supply chain. The data-gathering strategy varied, depending on the specific type, projected use, 
and availability of the information. This section describes the main activities, which included (a) semi-structured 
interviews with federal seed buyers, (b) surveys of state government seed buyers, (c) surveys of seed suppliers, 
(d) public information-gathering sessions, (e) a review of existing data, and (f) a review of the published literature.

SEMI-STRUCTURED INTERVIEWS WITH FEDERAL SEED BUYERS

To better understand native seed purchases at the federal government level, the Committee conducted a series 
of semi-structured interviews with staff from five federal agencies, including the Bureau of Land Management 
(BLM), the US Forest Service, the National Park Service, the US Fish and Wildlife Service, and the military 
service branches (the Army, Air Force, Navy, and Marine Corps). Within each agency, the Committee attempted 
to identify a few key staff members who were especially likely to have broad knowledge about the use of native 
seed and plant materials within the agency.

Appendix 2A shows the interview guide, which was developed by the Committee and covered the following 
broad topics:

•	 Purchase and use of native seed and plant materials
•	 Contracting arrangements
•	 Sources of information about native seed availability
•	 Communication with suppliers
•	 Decision making about the use of native seed and plant materials
•	 Substitutions when the desired natives are not available
•	 Monitoring of projects after planting
•	 Expectations for the future

The interviews were conducted by the study director (the director of the Board on Agriculture and Natural 
Resources) with assistance from a research associate. A total of 19 interviews were completed between August 
of 2021 and May of 2022. The interviews were conducted via Zoom or telephone and were typically 1–1.5 hours 
in length.
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SURVEYS

The Committee conducted two surveys, one of seed suppliers and another one of state government agencies 
that buy native seed. This section describes the methods used to collect the survey data.

Survey of State Government Seed Buyers

The Committee conducted a survey of departments within state government that use seed and plant materials. 
Appendix 2C shows the wording of each of the questions included in the survey, which covered the following 
broad topics:

•	 Purchase and use of native seed and plant materials
•	 Sources of native seed and plant materials
•	 Importance of specific seed characteristics
•	 Purposes of native seed purchases
•	 Seed storage availability
•	 Contracting arrangements used
•	 Sources of information about native seed availability
•	 Communication with suppliers
•	 Substitutions when the desired natives are not available
•	 Monitoring of projects after planting
•	 Availability of in-house expertise
•	 Barriers to using native seed
•	 Expectations for the future

The survey was carried out by the Social and Economic Sciences Research Center at Washington State 
University (SESRC) based on specifications provided by the committee. SESRC staff also provided input on the 
survey questions and the implementation methods.

The survey included state agencies that are most likely to use seed and plant materials due to their mission. 
The list of departments was compiled by National Academies of Sciences, Engineering, and Medicine staff and 
included departments focused on the general areas of natural resources, forestry, fish and wildlife, state parks, and 
transportation. States vary in how the relevant departments are structured and named, and staff used public websites 
to generate the list, along with contact information for the heads of each department (such as director or commis-
sioner). The final list contained 160 departments (an average of 3.2 departments per state). The survey was sent 
to all 160 departments. While the goal was to include all departments that are likely to use native seed and plant 
materials, the list was not a comprehensive list of all state departments that could potentially do so. These results 
should not be generalized to all state departments in the United States beyond the list of departments compiled 
for this survey. The survey included departments of different sizes from all regions of the country (see below).

The survey was carried out between May and July of 2021, online and by telephone. The survey was conducted 
during the COVID-19 pandemic, when many state agency employees were working from home, so the first contact 
was an email sent to the department head. The letter provided a link and access code for the online survey and 
asked that the survey be completed by the person who is most knowledgeable about the use of native seed and plant 
materials in the department (see Appendix 2B). Reminders were sent by email, and trained SESRC interviewers 
also conducted telephone follow-up in the final stages of the fieldwork for those who did not complete the survey 
online. A small subset (3%) of the departments that responded completed the survey by telephone.

Table 2-1 shows the final outcome of the cases included in the survey, including the cases that were determined 
to be ineligible because the department did not use either native seed or plant materials. See Appendix 2C for the 
screening questions that were used to determine eligibility. The response rate was 63 percent.

The survey included both closed and open-ended questions. Open-ended questions were coded into thematic 
categories by two trained SESRC coders. For each question, the coders created a codebook together with one coder 
starting the codebook and the other testing the validity of each code and further refining the codebook as necessary. 
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The coders regularly met throughout the coding process to compare the cases coded and discuss discrepancies. After 
completing the coding for each question, 20 percent of cases were randomly selected for an intercoder reliability 
check. The coders then used the codebook to code those cases again to ensure at least 80 percent agreement on all 
codes. While all codes were above the 80 percent threshold, the coders discussed discrepancies until agreement 
was found and revised the codebook where necessary.

Table 2-2 shows the distribution of the responses by geographic area. While the geographic area categorized 
as the East for the purposes of this report includes a larger number of states and therefore a larger number of 
departments than the West, the response rate was higher among the Western states than the East. It is possible 
that more departments from the eastern states felt that the survey did not apply to them and chose not to respond. 
Table 2-3 shows the distribution of the responses by size of the department’s expenditures on natives, determined 
based on the approximate average annual expenditure on native seed and plant materials between 2017 and 2019. 
Key results from the survey, including the open-ended questions, are discussed in subsequent chapters of this 
report. Response frequency distributions for the questions are shown in Appendix 2D.

Survey of Seed Suppliers

To better understand the experiences of seed suppliers, the Committee conducted a survey of sellers of native 
seed and plant materials. Appendix 2F shows the wording of each of the questions included in the survey, which 
covered the following broad topics:

•	 Types of business activities
•	 Types of seed and plant materials sold
•	 Capacity for collecting seed
•	 Capacity for growing seed
•	 Seed storage availability

TABLE 2-1  Outcome of Cases for the Survey of Departments within State Government Agencies

Case Disposition Frequency Percent

(A) Completed 92 57

(B) Partially completed 5 3

(C) Refusal to participate 3 2

(D) Non-response 52 33

Total eligible 152 95

Response Rate (A+B)/(A+B+C+D) Response Rate: 63%

(E) Ineligible (not using native seed or plant materials) 8 5

Total ineligible 8 5

Total sample 160 100

TABLE 2-2  Distribution of Responses to the Survey of State Government Departments by Geographic Region

Region Number of Departments Percent

East 65 67

West 32 33

Total 97 100

NOTE: East includes AL, AR, CT, DE, FL, GA, IA, IL, IN, KS, KY, LA, MA, MD, ME, MI, MN, MO, MS, NC, ND, NE, NH, NJ, NY, OH, 
OK, PA, RI, SC, SD, TN, TX, VA, VT, WI, WV; West includes AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT, WA, WY.
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•	 Types of buyers and methods of communication with potential buyers
•	 Contracting arrangements used
•	 Challenges and barriers encountered
•	 Ability to plan ahead
•	 Expectations for the future
•	 Suggestions for improving how the market for native seed functions

This survey was also carried out by SESRC based on specifications provided by the committee. SESRC staff 
provided input on the survey questions and the implementation methods.

Given that there is no definitive list of all seed suppliers that could have served as a sampling frame for the 
survey, the Committee built a list based on information from the following sources that contained the names and 
contact information of vendors with an interest in native seed:

•	 US Department of Agriculture National Nursery and Seed Directory (Native Plants Journal list)
•	 Native Seed Network
•	 American Seed Trade Association’s Environmental and Conservation Seed Committee
•	 BLM seed vendors
•	 US Forest Service seed vendors

After a list based on the above sources was assembled, the list was deduplicated, and entities that were not 
commercial vendors located in the United States were removed. The deduplication was primarily focused on 
identifying duplicate organization names, but the list was small enough that staff were able to also manually 
flag and resolve a few additional exceptions, such as two separate organization names listed with the same 
address (due for example to name changes or acquisitions). The final list contained 1,259 suppliers, and the 
survey was a census of all the suppliers on the list (in other words, not a sample survey of a subset of the sup-
pliers). As discussed, this was not a comprehensive list of all suppliers of native seed, so the results cannot be 
generalized to all suppliers in the United States. However, the survey included the suppliers used by BLM in 
recent years. The survey also included non-BLM suppliers of different sizes from all regions of the country 
(see below), but it is ultimately not possible to know how this list compares to the theoretical universe of all 
native seed suppliers in the country.

The survey was carried out between May and July of 2021, online and by telephone. The first form of contact 
with those selected into the survey was a physical letter mailed to the business. The letter provided a link and access 
code for the online survey and asked that the survey be completed by the person who is most knowledgeable about 
the sales of native seed and plant materials at the particular business (see Appendix 2E). The letter was followed 
by both email and postal reminders. Trained SESRC interviewers also conducted telephone follow-up in the final 
stages of the fieldwork for those who did not complete the survey online. This approach resulted in 78 percent of 
the completed interviews being completed online and 22 percent by telephone.

TABLE 2-3  Distribution of Responses to the Survey of State Government Departments by Size

Department Expenditures on Natives Number of Departments Percent

$100,000 and below 43 56

Over $100,000 26 34

Don’t know 8 10

Total responses to question 77 100

Missing 20

Total 97

NOTE: Size is based on the question: “Thinking about the three-year period from 2017 to 2019, what was [DEPARTMENT]’s approximate 
average annual expenditure on native seed and plant materials combined?”
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Table 2-4 shows the final outcome of the cases included in the survey. The response rate, defined as the ratio of 
completed and partially completed interviews to the total eligible cases, was 27 percent. Approximately 20 percent 
of the cases were determined to be ineligible on the basis of their responses to a set of screening questions (see 
Appendix 2F), and in some cases information obtained from other sources. Ineligible cases included vendors that 
were no longer in business or were not selling native seeds or plants. Due to the focus of this study, vendors that 
were exclusively focused on the home market were also excluded from the survey.

The survey included both closed and open-ended questions. Open-ended questions were coded into thematic 
categories by two trained SESRC coders. For each question, the coders created a codebook together with one coder 
starting the codebook and the other testing the validity of each code and further refining the codebook as necessary. 
The coders regularly met throughout the coding process to compare the cases coded and discuss discrepancies. After 
completing the coding for each question, 20 percent of cases were randomly selected for an intercoder reliability 
check. The coders then used the codebook to code those cases again to ensure at least 80 percent agreement on all 
codes. While all codes were above the 80 percent threshold, the coders discussed discrepancies until agreement 
was found and revised the codebook where necessary.

Table 2-5 shows the distribution of the responses by geographic area and Table 2-6 shows the distribution of 
the responses by the size of the business, determined based on the average annual sales and operating revenues 
between 2017 and 2019. As discussed, an inventory of all native seed suppliers and their characteristics does not 
exist, so it is not possible to determine how these breakdowns compare to the universe of vendors as a whole. Key 
results from the survey, including the open-ended questions, are discussed in subsequent chapters of this report. 
Response frequency distributions for the questions are shown in Appendix 2G.

TABLE 2-4  Outcome of Cases for the Supplier Survey

Case Disposition Frequency Percent

(A) Completed 223 18

(B) Partially competed 48 4

(C) Refusal 83 7

(D) Non-response 650 51

Total eligible 1,004 80

Response Rate (A+B)/(A+B+C+D) Response Rate: 27%

(E) Doesn’t sell native seed or plants 78 6

(F) Sells only to the home market 110 9

(G) No longer in business 65 5

(H) Other 2 0

Total ineligible 255 20

Total sample 1,259 100

TABLE 2-5  Distribution of Responses to the Supplier Survey by Geographic Region

Region Number of Suppliers Percent

East 147 54

West 124 46

Total 271 100

NOTE: East includes AL, AR, CT, DE, FL, GA, IA, IL, IN, KS, KY, LA, MA, MD, ME, MI, MN, MO, MS, NC, ND, NE, NH, NJ, NY, OH, 
OK, PA, RI, SC, SD, TN, TX, VA, VT, WI, WV; West includes AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT, WA, WY.
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PUBLIC INFORMATION-GATHERING SESSIONS AND OTHER PUBLIC INPUT

In addition to the structured data-collection efforts, an important source of input for the Committee was the 
public information-gathering meetings held with a variety of stakeholders and experts working in areas related to 
native seed and plant materials. The Committee met with representatives from BLM, and with staff from other 
federal and state government agencies that have projects related to native seed. The Committee also met with sup-
pliers of native seed, operating businesses of various sizes. Other stakeholders who provided input to the Commit-
tee included representatives of organizations with an interest in native seed and plant materials, researchers, seed 
cleaners, seed certifiers, and seed storage providers. Appendix 2H shows the list of individuals who participated 
in meetings with the committee. In addition, a call for public comments was also posted to the study page on the 
National Academies website. The website provided a link to a form for submitting comments to the Committee.

REVIEW OF EXISTING DATA

To learn as much as possible about the native seed supply chain, the committee obtained relevant information 
that was available in the form of administrative records held by various agencies and other entities that are part of 
the supply chain. While the committee was not aware of any existing data source that could provide a comprehen-
sive picture of either the native seed supply or demand in the United States, these records provided a granular view 
of some segments of the supply chain and enriched the committee’s understanding of a few specific market players. 
The main sources of existing data reviewed by the committee included consolidated seed buy records from BLM.

REVIEW OF PUBLISHED LITERATURE

The Committee’s work builds on a rich literature that exists on a broad range of topics related to the role and 
use of native seed and plant materials. The Committee reviewed recent research, with particular focus on topics 
related to the study charge. These topics ranged from restoration successes to the challenges associated with the 
use of native seed, as well as research on choosing native seed. The Committee also benefited from the published 
literature on the experiences of other countries and groups focused on specific geographic areas, and from gaining 
an understanding of a variety of approaches, systems, and processes.

TABLE 2-6  Distribution of Responses to the Supplier Survey by Supplier Size

Supplier Size Number of Suppliers Percent

$499,999 or less 112 53

Between $500,000 and $4,999,999 67 32

$5,000,000 or more 30 14

Don’t know 1 1

Total of respondents to question 210 100

Missing 61

Total 271
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3

Native Seed Needs and the Federal Government

The first section of this chapter provides a high-level view of what is driving native seed needs of the federal 
land-management agencies, the scale of the need, and how each agency is attempting to address those needs. The 
second part provides a summary of collective insights from individuals working in those agencies to shed light, from 
a boots-on-the-ground perspective, of the day-to-day challenges related to native seed used in ecological restoration 
and other purposes. The information in the first part is derived from public presentations by agency representatives 
and public information about agency activities. The second part is based on semi-structured interviews with agency 
personnel. The chapter ends with a discussion of the significance of the findings and the committee’s conclusions.

TOP FIVE FEDERAL LAND-MANAGEMENT AGENCIES

The Committee’s Interim Report identified the five largest federal land-management agencies with manage-
ment responsibilities for more than 600 million acres (Table 3-1), the amount of land each manages, and provided 
a brief description of the mission of each agency. Each of these agencies makes direct purchases of native seed. 
The four largest agencies have a major environmental focus as part of their missions.

Bureau of Land Management

As its name implies, the Bureau of Land Management (BLM; within the Department of the Interior) is the 
federal government’s largest land manager and uses the largest quantities of native plant seed in the nation. Thus, 
it is particularly important to the Committee’s work. BLM manages extensive regions in the western states, 
and oversees approximately a tenth of the overall land area in the United States. Its mission directly relates to 
sustaining and utilizing natural resources on that land.

BLM’s Plant Conservation and Restoration Program (PCRP) operates out of the Bureau’s Resources and 
Planning Directorate to ensure that seeds are available for the projects of over 100 BLM field offices in 11 western 
states. Most of the seed purchased by BLM is through Consolidated Seed Buys which typically take place three 
or four times a year.1 The procurement process begins with the development of a list of seed types and amounts 
requested from the field offices, which is then put out for public bid. The winning bids are paid from a Working 

1  Text was modified after the prepublication was released to correct number of BLM offices with seeding projects and the number of 
Consolidated Seed Buys annually.
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Capital Fund, which is then reimbursed from field offices or other project-specific sources. The purchased seed 
is stored temporarily in one of BLM’s seed warehouses until used.

Native Seed and Wildfire

Wildland fire is the major driver for native seed needs for BLM, and for other federal land-management 
agencies, as well as for all state and tribal land in the West. As Table 3-2 shows, wildfire is a frequent occurrence 
and has significant impacts on all public and private lands in the West, with more than 9.5 million acres burned 
in 2020, and over 1.1 million on BLM land.

After wildfires, seeds are used to establish vegetation to stabilize and protect soils and assist the process of 
natural recovery. Because the number and severity of wildland fires vary from year to year, the total annual seed 
purchases from the Consolidated Seed Buys fluctuates annually, for example, from a high of 7.5 million pounds in 
2007 to a low of approximately 300,000 pounds in 2009. BLM estimates that on average, 2.4 million pounds of pure 

TABLE 3-1  Land Managed by Five Major Federal Agencies (acres, 2018)

Bureau of Land Management (BLM) 244,391,312

US Forest Service (USFS) 192,919,130

US Fish and Wildlife Service (USFWS) 89,205,999

National Park Service (NPS) 79,045,679

Department of Defense (DOD) 8,845,476

Total for Five Agencies 615,311,596

SOURCE: US Congressional Research Service, 2020.

TABLE 3-2  Wildfires in Western United States in 2020 (number and acres across all jurisdictions, and the 
acres under BLM management)

All Lands BLM Lands

Number Acres Acres

Alaska 349 181,169 45,256

Arizona 2,524 978,568 76,204

California 10,431 4,092,150 142,201

Colorado 1,080 625,357 167,723

Idaho 944 314,352 60,147

Montana 2,433 369,633 11,670

Nevada 770 259,276 223,052

New Mexico 1,018 109,513 6,809

Oregon 2,215 1,141,613 234,047

Utah 1,493 329,735 102,355

Washington 1,646 842,370 30,180

Wyoming 828 339,783 30,390

Total 25,731 9,583,519 1,130,034

SOURCE: Public Land Statistics 2020, Department of the Interior, Bureau of Land Management. Available at https://www.blm.gov/sites/
default/files/docs/2021-08/PublicLandStatistics2020_1.pdf (accessed February 9, 2023).
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live seed are purchased each year through this process, at an average annual cost of $20 million. About 30–40 seed 
suppliers each year respond to the Consolidated Seed Buys (Ricardo Galvin, presentation to the committee).

In a presentation to the committee, Molly Anthony, the Program Lead for the BLM Emergency Stabilization 
and Rehabilitation (ESR) program noted that in 2020, the field offices of the ESR program purchased $14.9 million 
in seed and conducted post-fire seeding on over 422,000 acres of burnt land. Anthony explained to the commit-
tee the institutional limitations on the effectiveness of post-fire emergency stabilization and rehabilitation, which 
accounts for fully two-thirds of BLM seed procurement. Seed purchases for this program are dependent on funds 
allocated for the current fiscal year, not future years. Further, federal spending rules curtail purchasing for the cur-
rent year in a black-out period before September 30, the end of the federal fiscal year, even though most seeding 
is conducted in fall. These institutional restrictions limit the capacity for advance planning and procurement and 
make the program dependent on seed supplies that are already in warehouses or commercially available. In turn, 
desired seeds are often unavailable, and substitutions of less-desired seeds are common.

Seeds purchased through the Consolidated Seed Buys are grasses, forbs (small flowering plants that are not 
grasses), and shrubs. The major portion of seed purchases is grasses, of which more than half (by weight) of seed 
requests from field offices have been for native species. In contrast, the large majority (by weight) of forb seed 
purchases are of non-native species. Field office requests for native forbs have exceeded what is provided in the 
purchases. Purchases of shrub seed (mainly related to sagebrush) are about two-thirds native (Patricia Roller, 
personal communication, based on historical BLM seed purchase data).

Seed Transfer Zones and Source-Identified Seed

BLM does not have an agency-wide requirement that seed purchased by the field offices be native plant seed, 
although its Best Management Practices call for the use native seed of known origin when available (BLM, 2008)2 
and its use is encouraged by program offices, such as the ESR unit. The PCRP would prefer that field offices 
request and buy native, certified Source-Identified (SI) seed, for which the geographic location of the origins of 
the seed was verified by an official seed certification agency. Having that information increases the likelihood of 
selecting a seed type from a location or “seed transfer zone”3 that is appropriate for where it will be used, using 
guidance developed by the US Geological Survey, US Forest Service (USFS), and other research agencies that 
have studied the genetics of plant species across the landscape.

However, it is unlikely that the field offices will or can meet this preference. In 2020, BLM field units pur-
chased 1.4 million pounds of grasses, 220,000 pounds of forbs, and 110,000 pounds of shrub seed. Of these seeds, 
about one-eighth of the grasses, one-fourth of the forbs, and two-thirds of the shrubs were native SI seed (BLM Seed 
Purchase data). The rest of the seed was either non-native seed or seed of released native germplasms or cultivars.4

It is quite possible that the type of seed desired by the field offices is simply not available from suppliers, so 
buyers have had to accept substitutions, as Anthony described. However, the choices made between different types 
of seed (native vs. non-native, grass vs. forb, cultivar vs. source-identified) also appear correlated with the costs 
per pound of these types, so price is likely to be a factor in the decision making of BLM field offices.

Proactive Stockpiling of Native, Source-Identified Seed with the IDIQ

The PCRP has no authority to require that field offices purchase native seed or native SI seed, and until 
recently, has had no budget with which to stock BLM warehouses with native, SI seed in advance of post-fire 
operations and other uses. However, in 2018, BLM created a seed production component of its Working Capital 
Fund and established an Indefinite Delivery Indefinite Quantity (IDIQ) procurement vehicle designed to streamline 

2  The text was modified after the prepublication release to clarify the BLM policy on the use of native plant seed.
3  Seed transfer zones are geographically distinct areas within which seeds can be sourced and introduced with low risk of maladaptation 

(Bower et al., 2014; Breed et al., 2013), and minimal loss of biodiversity (Malaval et al., 2010).
4  Most of the native releases are genetically non-manipulated (not created through selection or breeding), but due to their greater availability 

and less expensive pricing in the marketplace, they are often planted in geographic areas not matching their geographic source; that is, they 
originate from a different seed transfer zone than the one where they will be used.
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contracting for seed increases.5 As a result, contracts were awarded to produce SI seed collected by the BLM 
Seeds of Success program (discussed in Chapter 6), with a focus on native grasses and forbs from six ecoregions.6

The goal of the program is for the seed increases to be completed over 3–5 years, and then stored in the BLM 
warehouses for future purchase by field offices when needed. Currently, there are six suppliers holding IDIQ con-
tracts and the award has a 5-year cap at $49 million total, significantly less than the approximately $20 million 
average each year spent on the Consolidated Seed Purchases.

It is a significant first step toward the proactive stockpiling of native seed to meet the Bureau’s needs. Between 
2019 and 2021, purchases through the IDIQ included 42 species and 94 combinations of taxa and seed zones, of 
which approximately 94,200 pounds of seed are expected to be delivered in the next 3 years (PCA, 2022). Anne 
Halford, BLM Idaho State Botanist, told the committee that the IDIQ contract structure is meant to increase the 
supply of priority native forbs and so-called workhorse species (widespread, quickly establishing, native plant 
species) for targeted seed zones. She stated that about 85 percent of BLM’s seeds are used in three7 seed zones 
in the Great Basin. That fact, she noted, underscores the importance of improving seed source protection of the 
wild plant populations that exist in these seed zones, and for collection of seeds from these areas for seed banking 
and future increase.

Warehouse Needs

The IDIQ initiative is promising, though it is unclear at this stage how far the initiative can be expanded to 
meet the Bureau’s growing needs. In addition, if BLM were able to upscale native seed and plant material supplies, 
the current National Seed Warehouse System would soon be inadequate in terms of physical climate-controlled 
capacity, staff, and expertise. Currently, BLM has two major warehouses, one staffed, state seed warehouse in 
Boise, Idaho, and the other in Ely, Nevada, which combined can accommodate 2.6 million pounds of seed (Patricia 
Roller, BLM, presentation to the committee). There is some refrigerated storage space at the Ely site. The Ely 
warehouse was not staffed earlier in 2022 (BLM, personal communication).

Other Needs for Native Seed Within BLM

Although post-wildfire stabilization and long-term rehabilitation purchases the most seed through the BLM 
seed procurement processes, there are several other important units that also need seed to fulfill their targeted 
missions in BLM, including accompanying fuels reduction; wildlife habitat, including pollinators; forest and 
riparian areas; rangeland; recreation; mines; oil and gas wells; and other energy development.

In a presentation to the committee, Anne Halford, BLM Botanist in Idaho, emphasized the different ways in 
which plant conservation and restoration activities contribute to revenue generation for the Department of the Inte-
rior and BLM, from the $23 million in recreation fees in 2017 that brought visitors to witness the “super bloom” 
of native wildflowers, to supporting the preferred native habitat for fish and game species on which $348 million 
is spent annually, and the increased productivity of rangeland on which ranchers in the West rely.

An important consideration related to the current biodiversity crisis is the ecosystem value of native plant 
communities as food and shelter for the iconic sage-grouse or other rare species. Plant materials are also needed 
to address orphaned oil and gas wells on federal lands, for which BLM has taken the lead with remediation funds 
of $250 million in the Bipartisan Infrastructure Law.8 There are massive numbers of orphaned wells in the country 

5  The text was modified after the prepublication release to clarify that the Working Capital Fund can support the IDIQ but the two are not 
intrinsically linked.

6  The Environmental Protection Agency (Omernik, 1987) created a map of ecosystems (ecoregions) across the United States defined by 
major differences in geography and climate. Subsequent refinements of the map have led to more discrete ecoregions.

7  Development of a climate-smart restoration tool led researchers to suggest combining provisional seed zones for sagebrush in the Great 
Basin into three zones, making it easier to source seed appropriate for the Great Basin region.

8  Infrastructure Investment and Jobs Act (Bipartisan Infrastructure Law), see https://www.blm.gov/sites/default/files/docs/2021-05/
Congressional_20210415_HR2415.pdf (accessed February 9, 2023).
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(over 130,000 by one estimate9) that dot the national landscape (see Figure 3-1). The Bipartisan Infrastructure 
Law (BIL) includes $4.4 billion for the Department of the Interior to provide grants to the tribes, states, and 
private landowners to plug the wells and restore the soil and habitat, at an average cost of $25,000 per well pad. 
One study estimated that to address the 1 to 4 percent of west Texas land with well pads and pipelines between 
now and 2050 would require between 247,000 and 1,330,000 pounds of seed of native grasses valued between 
$10 million and $57 million (Smith et al., 2020).

US Forest Service

The mission of the USFS (within the US Department of Agriculture) is to sustainably manage national forest 
land for multiple uses. The agency also supports management of forest land under private, state, and tribal own-
ership. Trees species are the major focus of the agency’s seed collection, development, and seedling production 
activities, but in the last decade that has expanded to include grasses and forbs.

Wildfire and Restoration Needs

Like BLM, wildfire is driving the restoration needs of the USFS. In 2020, the USFS Pacific Northwest 
Region 6, home to 17 National Forests across Oregon and Washington, experienced the worst fire season in a 
century. According to a Rapid Assessment Team10 report evaluating the Slater Fire in the Rogue River-Siskiyou 

9  See https://iogcc.ok.gov/sites/g/files/gmc836/f/documents/2022/iogcc_idle_and_orphan_wells_2021_final_web_0.pdf (accessed February 9, 2023).
10  See https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd887614.pdf (accessed February 9, 2023).

FIGURE 3-1  Oil and gas well pads in Jonah Field, Wyoming. SOURCE: Ecoflight.
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National Forest, a half million acres of USFS-managed land was burned by wildfires in 2020. Seventy-five percent 
of the trees in the core fire area (about 200,000 acres) were killed. The report said the event would “more than 
double our existing reforestation needs in the region and will put a strain on seed or seedling availability for 
some forests.” The report added that the USFS Region 6 Geneticist (Vicky Erickson) had already reached out to 
develop agreements with other land-management agencies from which seed might be used or purchased and was 
working with other USFS geneticists to identify genetically appropriate tree seed sources that might be acquired.

The pressing need for an adequate supply of tree seeds for restoration after wildfire is reminiscent of the chal-
lenges that BLM faces annually. The USFS has generally preferred to allow burned forest to recover naturally and 
has previously lacked the resources to address its 4-million-acre backlog in reforestation needs—the USFS esti-
mates that only 6 percent of current reforestation needs are met annually.11 In 2017, the agency reported that more 
than half of its budget (including non-fire programs) was used to fight wildfires.12 In the wake of two extreme fire 
years, in January 2022, the USFS released Confronting the Wildfire Crisis Strategy, a 10-year plan to dramatically 
increase fuels removal and forest health activities on millions of forested acres, which was followed in July 2022 
by the National Forest System Reforestation Strategy, a plan to address the reforestation deficit (see Box 3-1).

Seed Acquisition through the BPA

To address seed needs, Region 6 has in-house capacity for tree production at the Clarno Propagation Center, 
and production of conifer trees, grasses, and other plant types at the J. Herbert Stone Nursery. Because many more 
trees and other native plants will be needed, production and other activities will need to be scaled up to engage 
many more public and private nurseries and growers.13 In a presentation to the committee, Erickson said Region 6 
uses a Blanket Purchase Agreement (BPA) to commission this work, having switched from an IDIQ in 2017. The 
advantages of the BPA over the IDIQ it used previously included no up-front obligations, a higher dollar spending 
limit ($10 million), and the ability to add new vendors over the 10-year term of the agreement. She added that the 
USFS BPA is available to other federal agencies, and overall provides a relatively fast and easy mechanism for 
accessing vetted contractors and quickly obligating funds as they become available.

11  See https://www.usda.gov/sites/default/files/documents/reforestation-strategy.pdf (accessed February 9, 2023).
12  See https://www.fs.usda.gov/sites/default/files/fy-2017-fs-budget-overview.pdf (accessed February 9, 2023).
13  See https://www.americanforests.org/wp-content/uploads/2021/02/Ramping-Up-Reforestation_FINAL.pdf (accessed February 9, 2023).

BOX 3-1 
A New Level of Forest Management on Public Lands

In January of 2022, the USFS released Confronting the Wildfire Crisis Strategy, calling for a “paradigm 
shift” in the scale and pace at which fuels removal and forest health treatments take place, anticipating 
four times as much intensive management activity than in the past. The 10-year plan will treat 20 million 
acres of USFS property and 30 million acres of other federal, state, tribal and private land.

According to the Strategy, the goal is to manage the lands in the West as one landscape, with the work 
carried out under the direction of the National Interagency Fire Center in Boise, Idaho, where agencies 
have worked together “seamlessly” on wildfire since 1965.

The large-scale effort to remove dead trees, conduct thinning, and other work will be complemented by 
a National Forest System Reforestation Strategy, with funds from the REPLANT (Repairing Existing Public 
Land by Adding Necessary Trees) Act, part of the Infrastructure Investment and Jobs Act known informally 
as the Bipartisan Infrastructure Law (BIL) passed in 2021. The Act will result in as much as $123 million 
annually available for reforestation activities from import duties on wood products, which will support the 
reforestation effort of 4.1 million acres over the next 10 years.
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Work orders under the BPA list grow-out specifications for each species. The pool of qualified growers 
can submit proposals on a one-page form. Seed stock is provided by the agency, either collected on USFS 
land by agency staff or via contracting, following guidelines for obtaining genetic diversity and recording of 
the collection site data. Growers are normally paid per pound, but per-acre prices can be used for higher-risk 
species or small quantities. Production data are maintained to guide future seed increase. Compared with 
previous contract structures, Erickson said the BPA is better in recruiting good producers (though there are 
still not enough of them), being flexible and fast, reducing risk to producers, maintaining quality control, and 
building expertise. The USFS uses its BPA to contract for a wide range of services, such as invasive plant 
treatment, cone collection, monitoring, and other tasks.14

Erickson noted that an important goal is for seed production to benefit rural economies, both through long-term 
partnerships for the USFS and through secondary markets (commercial seed sales). For example, the White River 
National Forest in Colorado initiated a native grass seed development program through collections and increases 
that ultimately resulted in the release of certified SI seed of two grass species (slender wheatgrass and mountain 
brome) to commercial suppliers in Colorado, which are now able to grow these grass species in large quantities 
to sell to private landowners and to land-management agencies.

The USFS has an institutional policy directing the National Forests to cooperate in developing and using 
native plants. However, each National Forest has decision-making autonomy and its own priorities. Forests vary 
in their approach to native seeds. Region 6 has a national reputation for a well-functioning native plant and 
genetics program that plays a strong advisory role to the National Forests in its region, which includes developing 
projections of seed needs in the National Forests as the climate changes, assisting in the collection of seed from 
the National Forests, and the processing, storage, and planting of seeds and seedlings. The USFS does not have 
large seed warehouses like BLM, but in Region 6 there is some ambient storage at the Bend Seed Extractory 
(in Bend, Oregon), which is a seed cleaning and conditioning facility that extracts conifer seeds from their cones 
and cleans the smaller, tiny seeds of more than 3,500 other native plant species prior to seed viability testing. 
The Bend facility is available to clean seed for other public agencies and is the seed cleaning facility of choice 
for the BLM Seeds of Success (SOS) program.

US Fish and Wildlife Service

The USFWS (within the US Department of the Interior) currently holds title to the chair position of the Federal 
Committee of the Plant Conservation Alliance and participates in many activities that contribute to the fulfillment 
of the National Seed Strategy. The USFWS administers the National Wildlife Refuge System, consisting of more 
than 560 wildlife refuges and administers the Endangered Species Act of 1973. A key regulatory and advisory 
function of the USFWS is carried out through consultations with public and private entities to moderate activities 
that might affect threatened and endangered species (TES) of plants and animals.

The Service uses native seeds for conservation activities, such as developing pollinator habitat, and conducting 
post-wildfire restoration, and invasive species removal in the refuges. The Service frequently works in partnership 
with other public and private organizations to carry out its activities related to protecting habitat. It uses voluntary 
conservation easements on private lands and other tools to assemble conservation areas to unite fragmented habitat 
and can acquire land and easements through the Land and Conservation Fund, which was recently bolstered with 
an annual appropriation of $900 million through the Great American Outdoors Act. In addition to wildlife, many 
native plants are themselves TES. There are 876 plants on the federal TES list that the Service seeks to conserve.

Wildfire and Climate Change Threats

Unlike the BLM and USFS, the National Wildlife Refuges are not concentrated in the West but spread across the 
entirety of the Unites States. More wildfires occur each year in the Midwest and the eastern United States (35,000 in 
2021) but at much smaller scale (1.0 million acres) than in the West (23,000 fires, 6.2 million acres) (CRS, 2022). 

14  This section was modified to clarify that the USFS BPA is being compared to its previously used IDIQ, not the BLM IDIQ.
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The USFWS reports that 398,000 acres of land under its management burn annually on average, but also notes 
that a large proportion of the wildlife refuges are fire adapted, that is, their ecosystems have evolved along with 
periodic, moderate fires that play a role in habitat regeneration and maintaining a balanced ecology. The Service 
conducts prescribed fires on many refuges as a fire management tool. It also carries out post-fire, Burned Area 
Rehabilitation (BAR) projects on the refuges in partnership with other organizations and volunteers that assist in 
the production and installation of native plants, seeding, and other rehabilitation activities. One example is the 
current activity on the Keālia Pond National Wildlife Refuge following the 2019 central Maui fire, in which the 
USFWS has commissioned a local nursery to produce “1000 native plants per month for the next three years” to 
be installed by Americorp volunteers on a weekly basis.

Just as wildfire is challenging, so are the daunting and complex impacts of climate change to the National 
Wildlife Refuges, given the variation and degrees of impact of climate change that will be unique to each refuge. 
The Service is adopting a Resist-Accept-Transition framework to help it chart a management course, that among 
other decisions, will affect its habitat restoration and TES decisions, both with implications for native plant seed 
and materials.

USFWS Partnerships in Support of Native Seed

The total amount of seed and plant materials procured across all the National Wildlife Refuges used for 
BAR projects or other, non-fire-related restoration projects is unknown, in part because the activities are widely 
distributed. The Department of the Interior (DOI) has received $325 million over 5 years (2021–2026) to expand 
BAR activities on lands of all the DOI federal land-management agencies.

The USFWS does not have its own seed production or storage facilities but does contract for seed collection 
on the National Refuges, uses the seed banking capacity of botanical gardens, such as through the Center for Plant 
Conservation, and collaborates with different nurseries, depending on the project, such as the Southern Highlands 
Reserve, for the collection and propagation of red spruce.

In 2022, the USFWS announced that $2 million in funds from the 2021 BIL will help it launch collaborative 
activities for the collection of native seed following SOS protocols. Notably, in partnership with the Southeastern 
Grasslands Initiative, the Service will collect and bank seed from across 10 states in the southeastern United States 
in a new SOS-Southeast program.

National Park Service

The NPS (within the Department of the Interior) manages over 400 individual parks, monuments, and other 
units with the mission of conserving these natural and historic lands and their wildlife to make these available 
for future generations. According to NPS Management Policy, Chapter 4, the Parks “will try to maintain all the 
components and processes of naturally evolving park ecosystems, including the natural abundance, diversity, and 
genetic and ecological integrity of the plant and animal species native to those ecosystems.”15

Wildfire Impacts

National Parks in the western United States are increasingly at risk for high-severity fires. In 2020, 30,000 acres 
burned in Sequoia and Kings Canyon National Parks, killing more than 7,500 sequoia trees, about 10 percent of the 
sequoias in the Sierra Nevada. The 2021 Dixie Fire, the largest single wildfire in California history, burned almost a 
million acres, of which 73,240 acres were in Lassen Volcanic National Park. In 2022 wildfires occurred in Yosemite 
and Yellowstone, and a wildfire of 18,000 acres in New Mexico threatened Bandelier National Monument and Valles 
Calder National Preserve. Such events are wholesale change to forest management by reintroducing low-level fire 
into these landscapes.

15  Page 46, NPS Management Policy, see https://www.nps.gov/subjects/policy/upload/MP_2006.pdf (accessed February 9, 2023).
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Native Seed Use

The National Parks use native seed for roadside seeding, revegetation, erosion control, and wildlife habitat. 
Most seed used in National Parks is collected from the parks by staff and increased by growers under a BPA. 
The committee could find no source of information on the total scale of use by the National Parks, which oper-
ate as independent units. One estimate was that cost of seed collection and increase at a National Park would be 
approximately $1 million annually, while commercial purchase of native seed will not likely exceed $10,000. 
SI seed is preferred, and non-native seed is never used. In some cases, Parks have seed-sharing agreements with 
surrounding counties. In addition, in the past, National Parks have relied on the Natural Resources Conservation 
Service’s Plant Materials Centers (PMCs) for small increases of seed collected from the parks, and for their ability 
to help growers produce native plants.

Department of Defense

The DOD does not have a direct environmental mission but manages nearly 9 million acres of land in over 
440 military installations in the United States (and many more overseas). DOD lands play a significant and per-
haps outsized role in maintaining regional and global biodiversity. Many DOD sites contain significant habitats 
and surviving populations of species in decline or extirpated from other public lands, and over 500 federally 
listed TES of plants and animals, and at least as many that are considered at risk, more than on any other federal 
lands. Additionally, the Army Corps of Engineers maintains more than 600 dams, 12,000 miles of commercially 
navigable inland waterways, and harbors. Much of the Corps’ work impacts federal and all other lands, and con-
tributes to the demands on the native seed supply in ways that are significant to this report but are not specifically 
quantified here.

The DOD has different internal authorities for the use of native seed on military installations, for example, 
one for remediating disturbances caused by training activities, and another for natural ecological restoration, thus, 
the size of projects varies greatly. Natural resource managers at the installations operate under the framework of 
the Sikes Act,16 passed in 1960, to ensure conservation of fish, wildlife, and natural resources on military lands 
in the context of ongoing military operations. The Act requires that a collaborative 5-year Integrated Natural 
Resource Management Plan (INRMP) be developed between installations and the Department of the Interior, 
typically the USFWS. The INRMP is updated annually and contains a limited number of projects.

Wildfire and Climate Change

The INRMP provides a source of budgetary predictability to the trajectory of restoration activities. However, 
different sources of funding within DOD are used to address impacts of wildfire, flooding, and other natural 
disasters each year. Some projects are supported by funds from the USFWS and other agencies. The DOD has 
developed guidance for its natural resource managers with respect to the incorporation of climate adaptation in the 
INRMP that incorporates planning, risk assessment, evaluation of implications of options, and adaptive manage-
ment, including monitoring and adjustment (Stein et al., 2019).

Seed Use

Military installations obtain seed in several ways, including purchases from the commercial market and com-
missioned collections of seed from installations for both direct use and increase. Because the INRMP is a 5-year 
plan, advance preparations can be made to acquire seed when needed; however, because some military bases are 
ecologically unique, some seed types are not available on the commercial market. The DOD has one native seed 
nursery, on O’ahu, Hawaii, at the Makua Military Reservation.

16  16 US Code § 670 et seq., as amended.
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DISCUSSION

The collective view of the native seed activities of the five large land-management agencies is that of a diversity 
of approaches to acquiring and using native seed. One key attribute shared by all the federal land agencies is the 
distributed nature of their decision-making structures. The BLM Field Offices, USFS National Forests, USFWS 
Refuges, each National Park in the NPS, and individual DOD military bases are the units that ultimately determine 
seed needs and how to respond to them, what species to use, how much to purchase, and how to implement res-
toration and revegetation. The federal land agencies also resemble one another in facing several common threats 
to their natural resource base, in particular the growing frequency and severity of wildfires. Because fires cross 
jurisdictional boundaries, there is a history of interagency collaboration on projects related to wildfire.

Beyond these similarities, there are also considerable differences among the agencies that are reflected in diver-
gent patterns of procurement and use of native seeds. The USFWS, National Parks, and military bases are focused 
on activities related to ecological restoration, are generally oriented toward the use of genetically appropriate native 
seed, and pursue their needs on a project-by-project basis. These agencies appear to have the leeway to seek native 
seed proactively, or at least to have a longer planning horizon for obtaining the specific native seeds needed for 
their projects. The INRMP process used by military installations is an example; one of its key features is a strong 
role for scientific guidance, in that military bases are required to have the oversight of the USFWS on their seed 
choices. The partnership of the USFWS with local nurseries to provide plants and volunteer organizations to con-
duct restoration activities also suggest that such projects are implemented through relationship building over time.

In contrast, the two large multiple-use land agencies, USFS and BLM, are concerned with ensuring a supply 
of seed for a variety of needs. The USFS, with its history of forest commodity production, has developed in-house 
capacity to meet its own needs for plant materials for ecological restoration (as well as for reforestation) in at 
least some regions. It is also committed as an agency to ecosystem-based management and has a hard requirement 
rather than a soft guideline to use genetically appropriate native species in restoration, so the use of non-natives 
and cultivars in USFS is minimal. Burned forests are allowed to regenerate naturally in many cases.

BLM is committed to a wider range of land uses than USFS, with a greater emphasis on livestock graz-
ing, energy and mineral production, recreation, and other uses, in addition to wildlife conservation and other 
ecosystem-based activities. Because BLM manages enormous areas of sagebrush, where novel large wildfires 
made possible by the introduction of cheatgrass are threatening irreversible loss of habitat for sage-grouse and 
other wildlife, BLM faces a tremendous need to implement post-fire restoration to protect endangered animal 
species. However, ecological restoration activities within BLM are generally highly intertwined in practice with 
other activities such as improving forage for livestock. There are no programs within BLM dedicated to ecological 
restoration as the primary goal, as opposed to being an aspect of programs dedicated to other uses of the land. 
The expert advisory function is also weakest within BLM; for example, some of its field units and state offices 
have restoration ecologists, but many do not.

It is very difficult to get a clear picture of the extent of ecological restoration that is pursued by each agency 
on an acreage basis. The BAR program offers the opportunity to pursue plant community restoration a year or 
more after a fire, but it is not clear how much restoration has been supported (recognizing that BAR funds have 
been very limited until they were recently increased through the Bipartisan Infrastructure Law).

Finally, although each of the agencies is working toward building the stocks of native plant seed for their 
respective needs, their activities do not clearly relate to the methodical fulfillment of the plan put forth to Con-
gress in 2002 to provide for a native plant supply to meet emergency stabilization and longer-term rehabilitation.

FINDINGS FROM SEMI-STRUCTURED INTERVIEWS

This summary of the seed needs of federal land-management agencies is a high-level overview of the current 
and potential magnitude of native seed uses, and reveals, in part, the directions in which the agencies, or parts of 
them, are moving with respect to native seed use and capacities. To broaden its understanding of the decision-
making process of the agencies, the committee wanted to obtain the bottom-up perspective of agency staff who 
carry out activities related to native seed use, native seed and plant materials development, research, restoration, 
and other work.
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The Committee used a series of semi-structured interviews of personnel from the five major federal agencies 
that make direct seed purchases. Each respondent talked about the specifics of typical projects involving the use 
of native seed. This information helped inform the Committee’s understanding of the process, and the diversity of 
paths used in developing and funding a project, selecting and obtaining native seeds for use in that project, and 
understanding whether the project goals were met. In this section we provide a summary of key topics raised in 
those interviews. Appendix 2A contains the protocol for the interviews.

These semi-structured interviews of staff from five federal agencies used a somewhat similar line of questions 
to those asked in the survey of state agency personnel (see Chapter 4). This proved to be difficult to administer 
because of the widely divergent roles of federal agency staff, which ranged from researchers to natural resource 
specialists, with many job titles and work locations. The interviews did provide insights about projects within these 
agencies including the approval process and contracting methods used in purchasing seed, how the seed supplier 
was identified and selected, and whether the projects had follow-on activities to monitor survival. However, it is 
important to stress that this process looked at a snapshot of projects with a relatively small number of participants 
in federal native seed activities and is not considered comprehensive and conclusions should not be drawn to 
reflect opinions across these agencies.

A list of possible uses of native seeds (Table 3-3) was read to agency staff. They were asked if they had used 
native seed for any of those purposes in their work.

From the list given to them, no respondent identified green infrastructure as an activity for which native seed 
was used. But for all other purposes, native seed was used. However, the committee notes that the Army Corps of 
Engineers, which is increasingly focusing on mitigating the impacts of climate change, stages many projects on 
and off federal lands that include at least a component of green infrastructure; for many of these efforts, native 
plant materials are required (Windhoffer et al., 2022). Agency staff noted that leaseholders of grazing permits 
on federal land were responsible for carrying out agency management prescriptions, which may include seeding 
activities, with a list of approved plants. It was also pointed out by some respondents that restoration, as a matter 
of their agency’s policy, is conducted on natural areas but not in the wilderness.

When asked for the most common application for using native seeds, the answers included

•	 Rehabilitation to prevent soil erosion and non-native grass incursion
•	 Wildlife habitat restoration of invaded habitats, pollinator habitat restoration
•	 Range improvement and rehabilitation

TABLE 3-3  BLM, NPS, USFWS, USFS, and DOD Uses of Native Seeds (2017–2019)

Purpose of Use

Creation or restoration of wildlife habitat (other than pollinator habitat)

Pollinator habitat projects

Stream erosion mitigation or restoration

Restorative activity on land in a wilderness or natural area

Soil protection

Invasive species suppression

Roadside seeding

Landscaping

Green infrastructure

Roadside maintenance

Natural disaster recovery

Rangeland grazing

Energy development remediation

Green strips (vegetative fuel breaks)
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•	 Natural disaster recovery including post-wildfire restoration
•	 Restoration after disturbance (construction projects, military drills, etc.)
•	 Stream restoration for native salmon
•	 Reforestation

The typical sizes of projects mentioned ranged from one acre to tens of thousands of acres. The amount of 
funds spent annually ranged from “no more than $5,000” to more than $1,000,000, which included the cost of 
seed. Most respondents did not have a good estimate for the amount they spent on seed annually. Topics that arose 
during various interviews with agency personnel, and some of their observations, can be summarized as follows:

•	 The populations of native plant communities on land under agency control are important as a supply of 
seeds for future restoration needs.

•	 There appears to be a lack of interest by some decision makers in the agencies to pursue ecological 
restoration relative to other priorities.

•	 There is a benefit to having a planning horizon of 3 to 5 years, which enables seed to be acquired (or wild 
collected and increased) and projects implemented according to plans. This allows the ability to anticipate 
and budget for seed needs annually.

•	 The typical duration of monitoring the outcome of seeding projects was 2–3 years, though experimental 
projects (which tended to be smaller in scale) are monitored indefinitely.

•	 Success in restoration and rehabilitation projects was frequently defined as the amount of “coverage” 
resulting from the seeding, but this metric may not capture the progressive structure of successful native 
plant restoration.

•	 Funding obtained from multiple sources, including grants, funds from the USFWS, and Pollinator Pathways 
and other sources enable projects that would not happen otherwise. There is no shortage of projects that 
needed native seed if funding could be found.

•	 Cooperative efforts exist among botanists, as a group, to prioritize, collect, and develop supplies of seed 
of non-workhorse species on an annual basis.

•	 There is a need for more wild collections and increases of native seed to bring more species into use for 
restoration projects.

•	 There are labor shortages throughout the agencies, in nurseries, as scouts, and in all manner of fieldwork.
•	 There is a need for expertise in botany and ecology to inform seed selection and restoration success in 

different applications. Sources of expertise include the USFWS, PMCs, university extension, and seed 
producers. Botanists are not equally distributed in all units and regions of the individual agencies.

•	 There is a need for growers specializing in native plant production for specific environments (e.g., high 
altitudes or arid) and a need for more growers generally.

•	 There is a need for more long-term monitoring of restoration efforts to better assess the performance of 
various natives.

•	 The performance of natives is not consistent, nor is it de facto accepted as superior by everyone.
•	 There is some ambiguity about the definition of “local” when purchasing seed from the commercial market. 

Not all seed purchased is certified Source-Identified.

DISCUSSION

The personnel interviewed for this chapter generally expressed satisfaction in the outcome of their seeding 
projects. Although not necessarily reflective of all personnel in the land-management agencies, many of the inter-
viewees described, as a natural part of their work, how they pieced together different sources of funds to pursue 
their projects—funds from different authorities within their agencies, funds from other agencies, and funds from 
external partners, which supported the committee’s perception of the lack of dedicated program funding for ecologi-
cal restoration of native plant communities. The committee observed that native plant communities are the source 
of seed that underpins many of the activities for which public land is managed, from wildlife habitat creation to 
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oil and gas well pad rehabilitation—and that a central function of land management should elevate the protection 
and restoration of plant communities.

The committee heard from advocacy groups who commented on BLM challenges in meeting seed needs for 
restoration. Representatives from Defenders of Wildlife said that there is no single institutional unit that has a 
budgetary mandate and responsibility for undertaking plant conservation and restoration in BLM, which leads 
to inadequate long-term planning and accountability for outcomes of seed projects. Advocates from the Western 
Watersheds Coalition added the need for stronger policy direction to preserve seed sources, perhaps using the 
Areas of Critical Environmental Concern designation. These speakers described USFS as being more effective in 
restoration than BLM and attributed this to USFS’ adoption of a strong ecosystem management paradigm.

Staff from some but not all agencies pointed out difference in attitudes among decision makers about native 
seeds, which were attributed to reliance on past practices, or strongly held ideas of what works and what does 
not, and, with limited funds and time, no inclination to change. All noted that there was much more to be done 
than funds available. Despite many challenges, agency personnel were optimistic given new federal legislation 
related to the conservation, restoration, and reforestation of public lands. The personnel interviewed expressed 
both dedication to land management and concern for the natural resources on public land.

CONCLUSIONS

Conclusion 3-1: The federal government is a major user of native seed, and its uses of native seed have many 
purposes along the continuum from restoration to rehabilitation and revegetation. Approaches to seed acquisition 
differ among federal agencies, and these are focused on providing for immediate needs.

Conclusion 3-2: The federal land-management agencies are not prepared to provide the native seed necessary to 
respond to the increasing frequency and severity of wildfire and impacts of climate change. If this challenge is to 
be met, the agencies will need to move quickly toward an expanded, proactive effort to develop a supply of native 
seeds for emergency stabilization and long-term ecological restoration.

Conclusion 3-3: Existing native plant communities on public lands that are managed for multiple uses are an 
essential resource for developing a native seed supply, but those plant communities are at risk, and their conser-
vation has not been a priority relative to other uses.

Conclusion 3-4: Developing reliable seed supplies for ecological restoration is an achievable goal for large 
federal agencies, but one that demands substantial institutional commitment to elevating restoration to a high-
priority objective, cultivating and empowering ecological expertise to inform their decision making, and creat-
ing sustainable funding streams for restoration that support agency personnel to carry out planning, successful 
implementation, and learning from experience.
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4

State Government Uses of Native Seed

INTRODUCTION

In the first phase of the assessment leading up to its interim report, the committee heard that native seed short-
ages in the commercial market were caused by agencies such as the Bureau of Land Management (BLM) buying 
up all the available seed after wildfires. It put forward the hypothesis that the seed market in the West was strongly 
affected by decision making of BLM and the US Forest Service, and wanted to know if state governments, which 
also purchase native seed for land-management activities, were experiencing shortages, and if so, whether this 
phenomenon was limited to the western states or was more widespread.

The Committee felt that a survey of state departments that use native seed or plant materials might shed light 
on some of the Committee’s other preliminary observations about native seed needs, such as how the timeframe 
in which seeds are needed and the objectives of users affect availability, among other factors (Box 1-2). The Com-
mittee felt that a perspective from state governments would provide another lens with which to assess how well 
the native seed supply functions across the nation. This chapter presents the survey findings.

Chapter 2 describes the survey methodology. The Committee sent surveys to an average of three govern-
ment departments in each state likely to use native plant seed and plant materials (to include seedlings, mature 
plants, and other vegetative materials). As indicated in Chapter 2, this was not a comprehensive list of all state 
government departments in the United States, so the results cannot be generalized to all such departments. These 
responses reflect the opinions of the sample that was generated by National Academies of Sciences, Engineering, 
and Medicine staff based on an internet search of state government webpages to identify those with responsibilities 
related to land management, fish and wildlife habitat, parks and recreation, roadside vegetation and maintenance, 
and natural heritage conservation. The departmental staff who responded to the survey were asked to answer 
questions about the use of seed in the department’s work. The staff was also asked about their individual roles 
related to their department’s purchase or use of seed, including project planning, providing biological expertise, 
purchasing or contracting, project management, or fieldwork (such as site preparation, seeding, and monitoring). 
Figure 4-1 shows that at least three out of four respondents were involved in planning, advisory, and management 
roles, while slightly fewer than three out of four were involved in purchasing or fieldwork. The spread across 
areas shows many respondents appear to have played multiple roles.
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Native and Non-native Seed Use

Most state departments surveyed use both native and non-native seeds and plant materials (other than seed) in 
their projects. Almost 95 percent of respondents to the committee’s survey indicated that their department uses native 
seed or native plants, while three-quarters (74%) of the departments use non-native seed and two-thirds (65%) use 
non-native plants. About one-fourth of the departments who responded to the survey do not use non-native seed at 
all and more than a third do not use non-native plants (Figure 4-2).

FIGURE 4-2  State departments’ use of native and non-native seed and plant materials.

FIGURE 4-1  State survey respondents’ role related to the purchase and use of seed and plants, by project area.
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Most of the survey questions focused on issues related to the use of native seed and plants. To provide a con-
sistent reference timeframe, respondents were asked to focus on projects carried out by between 2017 and 2019.

For example, the survey provided a list of purposes and asked if the department used native seed or plant 
materials for any of these purposes between 2017 and 2019 (Table 4-1). Appendix 2C shows the exact wording 
of all of the questions.

When asked about “another purpose” for uses of native seed or plant material, topics mentioned included public 
education/giveaways, used to restore riparian and wet meadows, provided to producers for seed increase, coastal 
zone protection, forest management, screening, and the sale of native tree and shrub seedlings for conservation. 
The survey did not ask if non-native seed or plants were used for these same purposes. When asked if their states 
have programs to assist private landowners with the use of native seed or plant materials, about half (46%) of the 
state respondents indicated that they did.

Where Do Departments Obtain Seeds and Plant Materials?

Nearly all the state departmental respondents (96%) who were asked the question said that commercial sup-
pliers are among the sources their department uses to buy native seed or plant materials. Approximately two out 
of three (63%) said that they obtained native seed or plant materials from project collaborators, and half (49%) 
said that they collect or grow their own (Figure 4-3).

Collection of Native Seed from State Land and How the Collected Seed Was Used

Figure 4-4 shows that just under half (44%) of the respondents said that the native seed they used between 2017 
and 2019 included seed that was wild collected on state land (29% were unsure of whether the seed used had been 
collected on state land). Of those respondents who responded that wild seed was collected on state land, 92 percent 
said that at least some of the seed was used to plant directly at a project site, and 79 percent said that at least some 
of the seed was used to grow plants with the purpose of harvesting seed or plant materials for future use.

When asked about “Other” uses of wild collected seeds from state land, the answers included harvested and 
given out to landowners, grown into seedlings for sale to residents, frozen for storage or given to seed banks for 
future use, and used for projects on partner lands.

TABLE 4-1  State Departments’ Use of Native Seed or Plant Materials for Specific Purposes

Purpose of Use Percent of Departments

Creation or restoration of wildlife habitat (other than pollinator habitat) 87

Pollinator habitat projects 83

Stream erosion mitigation or restoration 80

Restorative activity on land in a wilderness or natural area 75

Soil protection 72

Invasive species suppression 59

Roadside seeding 67

Landscaping 61

“Green” infrastructure 49

Roadside maintenance 47

Natural disaster recovery 37

Another purpose 31
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FIGURE 4-3  State departments’ sources of native seed and plant materials.

FIGURE 4-4  State departments’ use of wild-collected seed from state land.

Ambient, Refrigerated, and Frozen Storage

Respondents were asked about the availability to their departments of different types of seed storage. 
Sixty-four percent said they had ambient storage space, 28 percent had refrigerated storage, and 16 percent had 
freezer storage of some kind (13% were unsure about whether they had refrigerated storage and 15% were unsure 
about freezer storage).
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Sources of Information about Native Seed and Plant Materials Availability

Respondents were given a series of questions asking whether a given option is used as a source of information 
to find out about the availability of native seed and plant materials. The options included in-house knowledge, 
advertising (about needs), preapproved vendors, or requests for proposals. Figure 4-5 shows that 98 percent of 
departments rely on in-house knowledge to find the seed and plant materials. Preapproved vendors and Requests 
for Proposals are used by most departments, while advertising is the least common method.

Departmental representatives were asked if there were other sources of information used to obtain information 
about native seed and plant materials availability. Responses included direct calls to vendors, annual meetings 
with registered suppliers, online vendor postings, other state departments, state crop associations, state university 
extension offices, native plant databases, BLM seed buys, and state seed bank.

Relationships with Suppliers

How Seeds Are Obtained from Commercial Suppliers

Among those who said that their departments bought native seed or plant materials from commercial suppliers, 
81 percent of the respondents said that this involved purchases directly on the open market, and 66 percent said that 
purchases were made via a formal bidding process. To gain a sense of the differences between eastern and western 
states, the responses were compared by region. As described in Chapter 2, the survey included a relatively small 
number of departments, and therefore the comparisons by region should be interpreted with caution.1 Figure 4-6 shows 

1  East includes AL, AR, CT, DE, FL, GA, IA, IL, IN, KS, KY, LA, MA, MD, ME, MI, MN, MO, MS, NC, ND, NE, NH, NJ, NY, OH, OK, 
PA, RI, SC, SD, TN, TX, VA, VT, WI, WV; West includes AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT, WA, WY.

FIGURE 4-5  Sources of information used by state departments to learn about native seed and plant material availability.
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that in the eastern states, a larger percentage of departments appear to use purchases from the open market (87%) as 
compared to 69 percent in the western states. In addition, 63 percent of respondents located in the eastern states said 
that they use the bidding processes while this value was 70 percent in the western states.

Marketing Contract and Production Contracts

Respondents were asked about contracting arrangements, and specifically whether their department used 
marketing and/or production contracts to procure seeds from suppliers. Marketing contracts specify the type, 
price, quantity, and delivery date of seed or plant materials. By contrast, production contracts specify the desired 
type, quantity, and delivery date of native seed and plant materials, while mitigating production risk by sharing 
some production costs or by providing flexibility on the quantity delivered and/or the delivery date. They may 
or may not specify a price. Only 22 percent of departments said that they used production contracts, compared 
with 39 percent who used marketing contracts (Figure 4-7). Marketing contracts may offer more certainty to 
buyers and sellers, but production contracts might be used to encourage growers to take on the production of 
a difficult-to-grow species. About 18 percent of state respondents were unsure if marketing contracts were 
used and about 25 percent were unsure if production contracts were used. This is consistent with the variety 
of different positions and responsibilities held by respondents who may lack individual knowledge about the 
purchasing process.

Timing of Contracts Relative to Production

Two out of five respondents from the state departments were unsure about whether the contracts are 
established before or after the supplier begins the seed production process. Thirty-seven percent said that the 
contract was usually established before the supplier begins the seed production process, and 24 percent said 
that it was after (Table 4-2).

FIGURE 4-6  State departments’ use of open market and formal bidding when purchasing native seed or plant materials from 
commercial suppliers, by region.
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Communicating Future Seed Needs to Suppliers

No single method dominated the state departments’ methods of communicating their anticipated future needs 
to suppliers. Approximately half of the respondents mentioned word of mouth (55%), requests for proposals (49%), 
conferences or other professional meetings (49%), and informal meetings with growers (45%).

Importance of Seed Attributes

Departmental representatives were asked to reflect on projects between 2017 and 2019 and to indicate how impor-
tant it was to obtain seed with the following attributes: native seed; native seed sourced from a specific geographical 
location or seed zone; and certified native seed. Nearly all departments nationwide indicated that native seed was 
very important or somewhat important. As Figure 4-8 shows, a higher proportion of departments in western states 
indicated that native seed was very important (90%) relative to departments in eastern states (79%). Departments in 
western states were also more likely to view native seed sourced from a specific geographical location or seed zone 
as very important (57%) relative to eastern states (46%). The responses with respect to certified seed were similar 
across the country: 42 percent of departments from East and 43 percent of departments from the West indicated that 
certified native seed was very important.

Responses were also compared based on the departments’ average annual expenditures on native seed and 
plant materials. Similar to the geographic comparisons, the comparisons by the level of expenditure should be 
interpreted with caution due to the small sample size. In addition, approximately 10 percent of the state respondents 
were unable to provide an estimate of the amount their department spends on native seed and plant materials, and 
some respondents skipped this question.

FIGURE 4-7  State departments’ use of marketing and production contracts.

TABLE 4-2  Timing of When State Departments Usually Establish a Contract with Seed Suppliers

Contract is Usually Established Percent of Departments

Before the supplier begins seed production 37

After the supplier begins seed production 24

Unsure of timing of contract 39

Total 100
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FIGURE 4-8  Importance of certain seed attributes to state departments, by region.

FIGURE 4-9  Importance of certain seed attributes to state departments, by annual seed expenditures.

When responses were examined relative to the level of departments’ annual expenditures on native seed and 
plant materials, those with larger annual expenditures (over $100,000) were generally somewhat more likely than 
those with small annual expenditures ($100,000 and under) to indicate that each of the three seed attributes were 
very important. Figure 4-9 shows that certified seed was very important to departments with larger expenditures 
(54%) relative to departments with smaller expenditures (31%).

In general, the results show that using native seed was more important to states than using native seed sourced from a 
specific geographic location or certified seed (in which the geographic source of the originally collected seed was verified 
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by a certification agency, along with the genetic integrity of subsequent generations of increase. Seed certification is 
not required for the sale of seed (in contrast to seed viability analysis; see Chapter 8), but it is sometimes required by 
buyers. The cost of certified seed is a little more than non-certified seed because of the fee associated with certification.

Departments were asked to list other characteristics of seed obtained during 2017–2019 that were important. 
Table 4-3 is a summary of responses received.

Attributes mentioned related to basic market conditions included cost (5), quantity (2), and availability (2). 
Cost corresponds to price (cost per unit), or price multiplied by quantity (total cost). Many other attributes men-
tioned regard quality dimensions that are independent (or potentially independent) of source specificity, e.g., 
weed-free, with genetically appropriate mentioned most often.

Seed Substitutions

State representatives were asked questions about how often their departments substituted other kinds of seed 
or plant materials when their preferred native seed or plant material was unavailable, specifically substituted with 
non-native seed or plant material, native seed or plant material of another species, or native seed or plant material 
from a different geographic region. In some cases, the responses to different kinds of substitutions varied region-
ally or according to the level of a department’s annual seed expenditures. Figure 4-10 shows how departmental 
representatives across all states answered these questions.

TABLE 4-3  Other Seed Attributes Specified as Important by State Departments

Desired Attributes Number of Responses

Genetic appropriateness 7

Weed-free 6

% Purity 6

High germination rate 6

Prior track record 6

Other 6

Cost 5

Total 42

FIGURE 4-10  Frequency of substitution when preferred native seeds and plant materials are unavailable.
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Substituting Non-Natives for Natives

The responses of state representatives, asked how often their departments substitute non-native seed or plant 
materials when native seed or plants are unavailable, was examined by region and by the level of annual expen-
ditures of a state department ($100,000 and below, or over $100,000). The responses were similar by region and 
size and the overall national numbers. About a quarter (24%) of departments frequently substitute with non-natives, 
and about half said that they substitute non-natives infrequently. A quarter (24%) indicated that their agency never 
substitutes non-natives for natives, even if natives are unavailable.

Respondents from those departments that said that they substituted non-native seed or plant materials (either 
frequently or infrequently) were asked about several potential reasons for the substitutions: native seed or plant 
material were available but too expensive; native seed or plant material were available but not within the timeline 
needed; and native seed or plant material were unavailable regardless of price and timing. Figure 4-11 shows the 
agency responses overall. The most commonly cited reason by state departments overall (58%) was that native seed 
or plant material were unavailable regardless of price and timing. The second most cited reason was that preferred 
natives were available but too expensive (43%). Timing considerations were cited by 34 percent. Approximately 
two out of five respondents cited at least two of these three market-related reasons, and a fifth of respondents 
cited all three reasons, meaning that they cited price and timing reasons as well as “unavailable regardless of price 
and timing.” One potential explanation for this finding is that some native seed species were entirely unavailable, 
while others were available but costly or at the wrong time.

Figure 4-12 shows responses by region to the questions about reasons for substitution with non-natives. Depart-
ments in western states found cost, availability, or both to force a substituting with non-natives 50 to 70 percent of 
the time, versus 26 to 52 percent in the East. Notably, 70 percent of departments in the West encountered situations 
when native seed or plant material were unavailable regardless of price and or in the timeframe needed.

Other Reasons for Substituting with Non-natives

In an open-ended question, state staff were also asked if there were other reasons besides the three offered by 
the survey that explain why non-native seeds and plant materials were substituted when preferred natives are not 
available. Table 4-4 provides a summary of the reasons given, grouped into categories.

FIGURE 4-11  Typical reasons for substituting with non-natives.
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Substituting with Natives of a Different Species or from a Different Region

When preferred native seed or plants are not available, departments sometimes substitute with native seed or 
plant materials having different characteristics. As shown in Figure 4-13, 42 percent of the respondents stated that 
they frequently substitute with native seed or plant material of different species, and this was similar for eastern 
and western states. When the responses were examined by the level of annual expenditure on seeding projects, 
50 percent of state departments with $100,000 or more in expenditures indicated that they frequently substitute with 

FIGURE 4-12  Typical reasons for substituting with non-natives, by region.

TABLE 4-4  Other Reasons Provided by State Departments for Substituting Non-Natives for Preferred Natives

Reason for Substitution (Categories) Description of the Types of Reasons Given in Each Category Number of Responses

Effectiveness Non-native seed or plant materials are associated with better 
performance with respect to areas prone to erosion, such as near 
infrastructure or buildings, on steep slopes, for soil stabilization.
Non-natives are associated with a stronger ability to compete 
with invasive species.
Non-natives meet requirements to provide a % ground cover.
Better performance of mixtures.

10

Specific purpose Non-native seeds and plants are specifically selected for 
ornamental and fruit trees, landscaping, and agricultural 
plantings, and for wildlife food/forage.

7

Preference for non-natives Land manager discretion, preference, previous experience, lack 
of knowledge of natives, lack of options

6

Other Seed offered was not certified, insufficient quantities available, 
poor seed quality/viability, lack of ecoregional genotypes, no 
inexpensive native forbs

5

Total 28
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natives of different species versus 36 percent of departments with expenditures of $100,000 or below. This suggests 
that those departments with larger projects may have more difficulty getting the quantity of natives they need.

As shown in Figure 4-14, 29 percent of state representatives responding to the survey indicated that their 
departments frequently substitute with native seed or plant materials from a different geographical source location 
when their preferred native seed or plant materials are not available. Examined on a regional basis, 45 percent of 
respondents from western states substitute with natives from a different geographical location, versus 21 percent 
from eastern states. One possible explanation for this difference is that there is a greater diversity of landscapes 
and seed zones in the West so it may be harder for suppliers to provide a sufficient diversity of ecotypes to meet 
all needs. The responses were similar across state departments with different levels of annual expenditures on seed.

FIGURE 4-13  Substitution with natives of different species when preferred natives are unavailable, by region and annual 
seed expenditures.

FIGURE 4-14  Substitution with natives from different region when preferred natives are unavailable, by region and annual 
expenditures.
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Among the reasons for substitutions with natives having different characteristics, the lack of availability regard-
less of price or timing was mentioned by 81 percent of respondents overall, lack of availability within the time-
frame required by 61 percent, and price by 35 percent (Figure 4-15). All three reasons were cited by 25 percent of 
respondents. Unavailability was cited in conjunction with one of the other reasons more than half of the time. Thus, 
the respondents citing unavailability and at least one other reason are a substantial share of the 81 percent reporting 
unavailability as a reason. Almost half of respondents (48%) indicated that the price of available seed was not a reason.

Figure 4-16 shows that the lack of availability appears to be a bigger challenge for departments in the West than the 
East. Lack of availability in the time needed was mentioned by a higher proportion of respondents in the West (79%) 
versus the East (51%). It is possible that buyers in western states have smaller windows of time for purchasing seed 

FIGURE 4-15  Typical reasons for substituting with natives having different characteristics.

FIGURE 4-16  Typical reasons for substituting with natives having different characteristics, by region.
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than those in the eastern states, due to the need to obtain seed for emergency stabilization after wildfire, for example. 
About one in three staff in both the East and West indicated that substitutions with native seeds of other species or 
from other regions were made because the seeds they wanted were available but too expensive. Eighty-nine percent 
of state staff in the West and 77 percent in the East said that substitutions were made because the preferred seeds were 
unavailable regardless of price and timing. Departments with seed expenditures over $100,000 were more likely (92%) 
to say that substitutions with native seed with other characteristics were made because preferred seed were unavailable 
regardless of price and timing than departments with seed expenditures of $100,000 and under (78%) (data not shown).

Biggest Barriers to Using Native Seed

When asked (in the form of an open-ended question) about the biggest barriers or disincentives to using native 
seed and plant materials in the state departments’ work, approximately half of the respondents mentioned availabil-
ity of plant material (48%). The second most frequently mentioned barrier or disincentive was price (38%). These 
two reasons are interdependent in a market. If buyers, such as these survey respondents, are unwilling or unable 
to pay a price that at least covers the suppliers’ cost of production or collection for some species then none of the 
desired seed will be produced. In turn, buyers will experience a lack of availability. Because nothing is produced, 
buyers will perceive the outcome as “unavailable regardless of price and timing.” Likewise, if buyers fail to signal 
their intent to purchase seed of designated species in time to produce that seed, suppliers may deem it too risky to 
incur production costs with the market in doubt. Both of these reasons for unavailability result from market forces.

Expertise and Labor

Monitoring Seeding Projects

Most state respondents said that they check on the survival of the seed or plant materials after planting for most or 
some of their projects (72% do this for most projects and 26% do this for some projects). These responses were also 
examined by region: 80 percent of the respondents in the West said that they do this for most projects, compared to 
67 percent in the East. As shown in Figure 4-17, 27 percent of departments in the East check on survival of seeding or 

FIGURE 4-17  Time of last check on the survival of seed or plant materials after planting for a typical project, by region.
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planting projects for a year or less, versus 20 percent of departments in the West. A final survival check was typically 
completed within 1–3 years by 57 percent of departments in the West versus 39 percent in the East. About a third of 
departments in the East and about a quarter of departments in the West continue to monitor seedings and plantings 
for survival for greater than 3 years.

In-House Expertise and Gaps in Expertise

Department representatives were asked whether they have the range of in-house expertise needed for the 
various aspects of projects that use native seeds or plants. Overall, 58 percent said that they have the expertise 
needed, and 39 percent said that they had some gaps in expertise (the remaining 3% did not know). Responses 
to this question did not differ by region (57% said that they had the needed expertise in the West and 59% 
said the same in East). Responses were also examined by the amount of annual native seed and plant materials 
expenditures of the department (Figure 4-18). Those with larger annual expenditures were more likely to have 
in-house expertise than those with smaller expenditures (77% of the departments with budgets over $100,000 
said that they had the expertise compared to 47% of the departments with budgets of $100,000 and under).

Those who said that they had some gaps in in-house expertise were asked to describe the expertise they were 
missing. In addition to mentions of inadequate levels of staffing, the responses covered a broad range of gaps in 
specialized knowledge, including agronomy, seed production, propagation protocols, and collection methods, native 
plant species identification, and planning for seeding with natives and maintenance. Some respondents said that 
they were able to meet their needs with various forms of collaborations with outside experts, and some clarified 
that the gaps only affect certain parts of the state.

Role of Policy in Decision Making

Most respondents said that a variety of specifications and guidelines apply to their projects that involve native 
seed and plant materials, including technical specifications (91%), federal regulations, guidelines, and policy 
(71%), state regulations, guidelines, and policy (84%), and funding source specifications (57%). The survey did 
not ask the extent to which these factors influence decision making, and respondents did not bring them up in the 
open comment section.

FIGURE 4-18  Availability of in-house expertise for projects that use native seed and plant materials, by annual expenditures.

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

58	 AN ASSESSMENT OF NATIVE SEED NEEDS AND THE CAPACITY FOR THEIR SUPPLY: FINAL REPORT

Barriers to Using Native Seed

In answers to an open-ended question, state representatives provided perspectives on the key barriers that 
prevent them from using native seeds in their department’s work. Table 4-5 summarizes the count of responses, 
coded into categories.

Availability and cost of genetically appropriate native seed were the concerns most strongly expressed by 
respondents to our survey of state seed buyers. Project timing was also cited as a limitation for obtaining sufficient 
supply. Desired plant materials are often unavailable in the quantities needed, and buyers’ project timelines do 
not allow for the time that it might take suppliers to obtain and/or propagate these materials. High-quality native 
seed may also be prohibitively expensive, and even when state departments have a policy of using it, their project 
contractors may substitute lower-cost seed. The interrelationship of price and availability through the native seed 
market indicates that basic market considerations drove most responses. However, especially in the West, native 
seed with the species and traits needed was sometimes unavailable at any price or time.

Lack of support in the context of the state bureaucracy was also cited by some respondents. Ecological restora-
tion and the use of locally adapted native seed are not seen as a high priority in some state departments, leading to 
a lack of clout to improve the process or increase the funding for seed purchases. State agency staff or their project 
contractors may lack the technical knowledge to carry out restoration with native plant species. However, some state 
respondents reported the perception that the mandate to use native species in restoration is increasing in their agency.

Some of the respondents commented that native species do not tend to meet their agency’s regulatory mandates 
for successful post-disturbance revegetation. Desirable attributes that native species may lack include establishing 
rapidly, meeting a certain percent cover in a specified time, preventing erosion on steep slopes, persisting under 
automobile pollution, tolerating degraded soils, inhibiting weeds. and resisting pests and diseases. These responses 

TABLE 4-5  State Department Respondent Comments on Barriers to Using Native Seeds

Barriers (Category) Description of the Types of Comments Included in Each Category Number of Responses

Availability The lack of genetically appropriate or local ecotypes of natives in large quantities 
in the timeframe needed is a major barrier. The period in which funding is 
available does not match the time needed to contract out the production of 
appropriate seed.

48

Cost The costs of natives are likely to be prohibitive in many cases unless natives are 
mandated by policy. Project contractors often substitute lower-cost seed or mixes.

38

Genetics A source of genetically diverse, locally adapted ecotypes of native plants is not 
available on the open market.

16

Lack of support for 
native plants/seeds

Lack of support for native plants and/or an established reliance on non-native 
species. Lack of support could be from engineers, landowners, public, etc. The 
historical reliance on non-native plants makes the transition to native plants difficult. 
Respondents mention a kind of “mentality” or suggestions of a certain mindset.

13

Lack of knowledge Staff do not know how to establish or maintain native plant communities. On 
roadsides inappropriate mowing and use of herbicide are frequent.

11

Geographic or 
ecosystem limitations/
conditions

Natives often do not perform well at meeting regulatory specifications: 
establishing rapidly, meeting a certain percent cover in a specified time, 
preventing erosion on steep slopes, persisting under automobile pollution, 
tolerating degraded or compacted soils, inhibiting invasion, and resisting pests/
diseases. This is an important research need.

9

Timing Project timelines do not allow for the delays inherent in obtaining genetically 
appropriate native plant material, nor for the time it takes to monitor outcomes.

9

Procurement barriers State procurement systems are cumbersome when coupled with a lack of 
understanding about native seeds.

5

Communication issues There is not enough native seed expertise throughout the agency to be able to 
communicate what kind of seeds are to be used in seeding projects. The definition 
of what is “native” is more restrictive in some parts of the agency than others.

1
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may be a reflection of the fact that the state survey included departments of transportation and departments of 
natural resources, parks, and wildlife, which are somewhat divergent in their interests and perspectives.

Prospects for Native Seed and Plant Material Use

The majority of respondents anticipate that their department’s use of native seed or plant materials is likely 
to increase in the future, both near term (76%) and long term (73%). In answers to an open-ended question, state 
agency representatives explained why they thought the use of native seed or plant materials by their departments 
is likely to increase or decrease. A high-level summary of responses to perspectives in the short term is provided 
in Table 4-6 and in the long term in Table 4-7.

TABLE 4-6  Reasons for Anticipated Increase or Decrease in State Departments’ Near-Term Use of Native 
Seed or Plant Materials

Reasons Native Seed and Plant 
Materials Use Is Likely to INCREASE 
in the Near Term (Category) Description of the Types of Comments Included in Each Category

Number of 
Responses

Preference, demand, interest There is increasing preference for native seed/plants over non-native 
seed/plants. Demand and interest for native seed/plants is growing.

13

Habitat programs, restoration The number of habitat and/or restoration projects that will use native 
seed/plants is growing both in the public and private sectors.

12

Awareness, education There is increasing awareness of the public and more public education 
about the benefits of using native seeds/plants.

11

Environmental reasons The ecological and environmental benefits of using native seed/plants 
are becoming clearer.

8

Projects Construction projects, road-building, and other activities will 
necessitate seeding projects.

7

Research, funding Research and funding are beginning to increase to allow for further 
investment in native seed/plants.

6

Relationships Relationships with suppliers to collaborate on growing native plants 
and partnerships that support investment in, and further development of, 
native plant/seed programs, such as pollinator programs.

4

Reasons Native Seed and Plant 
Materials Use Is Likely to DECREASE 
in the Near Term (Category) Description of the Types of Comments Included in Each Category

Number of 
Responses

Staffing There are not enough staff to undertake the work at every level, from 
writing grants to obtaining funds for native seed projects, to actually 
managing those projects.

1

Reasons Respondent is UNSURE 
About Whether Native Seed and Plant 
Materials Use Is Likely to Increase or 
Decrease in the Near Term (Category) Description of the Types of Comments Included in Each Category

Number of 
Responses

Natives already The existing seedbank of natives is the main source of natives that 
is used.

4

Funding dependent Many seeding projects are cost-shared with private landowners, and 
some in conjunction with USDA conservation projects.

3

Remain the same Given current project needs, the use of natives will be similar in 
the future.

3

Climate dependent Persistent drought will make the use of native seed more difficult. 1

Innovation dependent Some environments, soils, slopes are not conducive to the establishment 
of native vegetation, but new seeding techniques may help.

1
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DISCUSSION

Different departments within one state have restoration projects that can be very diverse in purpose, making it 
difficult to represent the view of “the state” with any one answer, so the responses to the survey may be a partial 
picture of state native seed users. Some of the respondents noted that different answers might come from a more 
targeted approach to different departments within their state. Thus, this survey should be considered a first step in 
elucidating the seed needs of states.

The survey showed that there is growing recognition of native seed and plant materials by states as being 
valuable for their environmental benefits, from improving water quality to providing wildlife habitat, and the 
use of native seeds by states is expanding. Although the survey found that virtually all state departments say it is 
important to use natives, not everyone in state departments agrees that native plants are the best choice for their 
restoration projects. They can be difficult to grow, there is a deficit in the knowledge base about how to grow 
native plant communities, and there is historical reliance on non-natives.

TABLE 4-7  Reasons for Anticipated Increase or Decreasea in State Departments’ Long-Term Use of Native 
Seed or Plant Materials

Reasons Native Seed and Plant 
Materials Use Is Likely to INCREASE 
in the Long Term (Category) Description of the Types of Comments Included in Each Category

Number of 
Responses

Preference, demand, interest Legislative mandates, habitat programs, conservation efforts, and new 
initiatives to create partnerships to develop native seed supplies will 
support long-term use.

13

Habitat programs, restoration The number of habitat and/or restoration projects that will use native 
seed/plants is growing both in the public and private sectors.

9

Environmental reasons Resilient ecosystems will adapt more readily to climate change 
and native plants contribute to resilient soils, wildlife habitat, and 
ground cooling.

7

Awareness, education Recognition that native plants will be lower maintenance in the long 
run will get more people on board.

7

Same reasons as for short-term increase Same reasons as for short-term increase. 5

Research, funding There will continue to be an increase of funds for restoration due to 
Monarch butterflies, pollinators, endangered species, and efforts to 
build a stock of native plant seeds/materials.

4

Population growth Increase in numbers of people moving into former agricultural areas 
will likely mean shifts in land use that will favor conversion and use 
of natives.

2

Reasons Respondent is UNSURE 
About Whether Native Seed and Plant 
Materials Use Is Likely to Increase or 
Decrease in the Long Term (Category) Description of the Types of Comments Included in Each Category

Number of 
Responses

Markets Economic markets may determine how private land is used. 3

Climate dependent Global warming and natural disasters will play a role in ability to 
successfully restore native plant communities.

2

Needs dependent Establishment of plant communities is difficult, but in the long term a 
move from establishment to maintenance could be possible.

2

Funding, research dependent There are so many needs for restoration and so many research needs to 
help make those successful. If research funding is available to address 
these issues, the use of natives will continue.

1

a None of the respondents provided a reason why native seed and plant materials would likely decrease in the long term.
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States are on a learning and experience curve in forging a common understanding about the use of natives. 
Respondents made the point that proponents of native seeds should recognize that native seeds and plants have 
limitations in very altered environments, in which pollution, salt operations (on roads), compacted soils, and 
invasive plants, pathogens, and pests make native plant communities unsustainable. They cautioned that the 
debate about “what is native in a region” tends to be so granular as to work against encouraging the broader use 
of natives including cultivars.

The survey results showed that most states have policies that require the use of natives, but respondents suggested 
that factors such as “greater awareness,” “scientific evidence,” and “availability” were more likely than policy (which 
often has loopholes) to play a role in increasing the use of native seeds and plant materials by department staff. The 
survey found that all states prefer natives but having local ecotypes of natives is a little less important and having 
the source location of seed verified by certification is slightly less important. On the other hand, non-certified seed 
obscures the geographic origins of plant materials and may lead to the use of inappropriate seed and materials for a 
region, leading to restoration failures that reinforce a perception that natives do not work. Many respondents stated 
that seed and seed mix selection guidance would be helpful.

The survey results suggested some differences between states in the East versus West, keeping in mind that the 
results need to be interpreted cautiously, given the small numbers of participants in the survey. Respondents from 
western states had more difficulty than their counterparts in the East finding their preferred seed types regardless 
of timeframe needed or price, which might be related to the larger number of seed zones in the West than in the 
East, and the fact that obtaining seed from a particular seed zone was more likely to be very important to state 
respondents in the West than the East. More western state respondents said that their preferred seeds were also not 
available in the timeframe in which seed was needed, which might reflect a shortage during the years of frequent 
wildfire, when seeds are being sought in large quantities by BLM and other agencies.

States in the East were more likely to buy off the shelf from seed suppliers than request a formal bid. All 
states were less likely to engage in production contracts than marketing contracts, but many respondents in the 
survey were not familiar with the procurement details of seed acquisition. In open comments, some respondents 
said there is difficulty in using project funds intended for immediate needs to try to collect and store seeds for 
increase for future needs. The mismatch between time constraints on the use of funding and seed production was 
noted as a major barrier to the native seed supply.

Finally, some states have a good supply of existing native plant communities which, if maintained, can be the 
basis of a seed supply for restoration, and there is hope to be able to use those native stands effectively, without 
needing to buy seeds.

CONCLUSIONS

Conclusion 4-1: Virtually all state departments prefer to use native seeds in their seeding projects relative to non-
native seeds, with a few exceptions, and most states have policy guidance requiring natives to be used. Obtaining 
native seed from a specific geographic source or seed zone was also important to a majority of departments, but 
less so relative to the importance of using native seeds. A slightly smaller percentage of department respondents 
said that obtaining certified seed was very important for their department, relative to using native seed or seed 
from a specific geographic origin or seed zone.

Conclusion 4-2: Many state departments appear to have faced difficulty maintaining a diverse supply of genetically 
appropriate native plant seeds and plant materials and consequently substitute non-natives, different species, or 
the same species of plant but from another region. The major reasons cited for substitutions are a lack of avail-
ability at any price, and the price, when seed is available.

Conclusion 4-3: Almost all the state departments obtain seeds from commercial suppliers and about half of the 
departments collect seed from state lands or grow their own, primarily for use on state lands. The timeframe 
during which funds are available and must be spent is mismatched to timing of seed production. This was noted 

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

62	 AN ASSESSMENT OF NATIVE SEED NEEDS AND THE CAPACITY FOR THEIR SUPPLY: FINAL REPORT

as a major barrier to the native seed supply. Ambient storage for seed is not available in all states, and less than 
a third have refrigerated storage available.

Conclusion 4-4: The lack of knowledge on establishing native plants was mentioned as a barrier to native seed 
use. Seed selection tools, greater knowledge about restoration outcomes, and better information about the per-
formance of native seed mixes used in different applications would be helpful to states.

Conclusion 4-5: There is growing recognition of native seed and plants as valuable for their environmental benefits, 
from water quality to wildlife habitat, but procurement processes and lack of cooperation by some departments 
and private-sector contractors undermine the use of high-quality natives.
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5

Tribal Uses of Native Seed

HISTORICAL FACTORS AFFECTING TRIBAL NATIVE SEED CAPACITIES

Tribal needs concerning native plants often parallel those of federal and state agencies, and private enterprise 
described in this report including seed collecting, increase, testing, seed zone implementation, storage, contract-
ing, and dedicated funding. Still, tribes face unique issues that complicate actions needed to enhance native plant 
needs and uses. These include historical federal land policies and complex government-to-government interactions. 
In addition to ecological restoration, native plant uses also include food, spiritual, and medicinal applications 
(Mike et al., 2018).

The Dawes Act, also known as the Allotment Act of 1887, resulted in the loss of two-thirds of reservation land 
deemed “in excess of Indian needs.”1 It also assigned small land allotments within reservations to tribal members. 
The allotted land could be sold to non-tribal entities and so privately owned land became scattered within reserva-
tion borders and is commonly referred to as checker boarding. Additionally, there has been a fractionalization of 
land by the legal requirement that inheritance be equal and undivided among heirs and over generations, resulting 
in some parcels with hundreds of owners (Murray, 2021).

After the federal cultural assimilation policies ended with 1975 Indian Self-Determination and Education 
Assistance Act, tribes have sought and obtained new levels of self-determination and sovereignty, and pursued 
active reclamation and maintenance of traditional culture, including native plant uses (Mike et al., 2018). Still, 
land management is a balancing act between tribal sovereignty, complicated land ownership categories, and the 
Bureau of Indian Affairs’ (BIA) legal and fiduciary obligation under the Federal-Tribal Trust to protect tribal treaty 
rights, lands, assets, and resources.2 Limited resources and the multifaceted interactions of tribal governments with 
federal and state governments, and the BIA, continue to complicate land-management actions in general, including 
native plant uses for restoration and cultural needs.

Although viewpoints on land use, conservation, and management differ widely among and within tribes, there 
are unifying aspects of conservation and use of native plants. With enhanced self-determination, tribal nurseries 
supporting cultural uses and ecological restoration have been strengthened over the last 20 years by the Inter-Tribal 
Nursery Council (INC). There are also efforts to expand tribal conservation districts in partnership with the Natural 

1  See https://www.archives.gov/milestone-documents/dawes-act (accessed October 23, 2022).
2  See https://www.bia.gov/bia (accessed October 23, 2022).
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Resources Conservation Service (NRCS).3 These districts can assist tribes and tribal members in agricultural 
production, including growing native seed for tribal use and general sales. Since indigenous people traditionally 
lived close to the land and its resources, they developed management regimes over centuries to secure and benefit 
their livelihoods (Reyes-Garcia et al., 2019). This has led to the recognition and implementation of tradition 
ecological knowledge as an asset to tribal land management and ecological restoration (Eisenberg et al., 2019).

THE INTER-TRIBAL NURSERY COUNCIL

Jeremy Pinto, a US Forest Service (USFS) Research Plant Physiologist, presented information about the Inter-
Tribal Nursery Council to the committee. Starting in 2001, tribal emphasis and outreach programs were developed 
within the Reforestation, Nurseries, and Genetics Resources (RNGR) program,4 a USFS-sponsored effort to supply 
growers with needed technical information for growing native plants. The first meeting of tribal nurseries under 
the aegis of RNGR was in 2001 at Fort Lewis College in Durango, Colorado, which led to the establishment of 
the INC. The Council is critical to improving nursery operations and management, and to strengthening connec-
tions among tribal nursery leaders. The INC meets annually to focus on topics that include technology transfer, 
conservation, education, traditional ecological knowledge, and general restoration.

The Tribal Nursery Needs Assessment (Luna et al., 2003) documented the scope, interest, and potential for 
nurseries to serve tribal needs. In a related need, tribes also requested native plant propagation literature and 
guidelines including cultural, medicinal, and spiritual plants. This resulted in the Nursery Manual for Native Plants 
(Dumroese et al., 2009). Both the Needs Assessment and the Nursery Manual still provide critical information 
concerning tribal nursery activities and technical needs, though funding constraints and limited personnel have 
delayed their updating, a reoccurring theme among tribal nurseries.

The 2003 assessment included responses from 68 tribes, 7 tribal colleges, and 2 nonprofits. Fifty-two respon-
dents (86%) requested further nursery and restoration training and 38 percent requested environmental education 
information and lesson plans for their schools. Twenty-seven (35%) of the tribes and tribal colleges had existing 
nurseries. Most respondents were from small nurseries, ranging from outdoor planting beds for basket materials to 
small, prefabricated greenhouses. Twenty-four (31%) did not have a nursery but wanted to start one. Most small, 
existing nurseries wanted to expand the scope of their projects. Ongoing issues identified in the assessment still 
resonate today:

•	 Little if any permanent funding for INC activities.
•	 Lack of availability of some native plants that have high cultural value.
•	 Loss of traditional ecological knowledge.
•	 Fragmentation and degradation of important habitats.
•	 Unemployment and lack of new natural resource professionals to work on reservations.
•	 Poor relationships among federal, state, and tribal governments.

TRADITIONAL ECOLOGICAL KNOWLEDGE

Although viewpoints on land use, conservation, and management differ widely among and within tribes, to native 
peoples the land represents their sense of place; a physical, cultural, and spiritual connection which relates to the 
traditional use of land for subsistence, livelihoods, and well-being (e.g., Hornborg, 2006; Viveiros de Castro, 2004). 
Dr. Christina Eisenberg of Oregon State University described traditional ecological knowledge as the indigenous 
wisdom which native people have successfully used to manage natural systems. Such knowledge and practices 
are passed as narrative histories from one generation to the next to enhance ecosystem management for stability 
and productivity for food, medicine, and ceremonial items. This knowledge was disregarded by white settlers, 
who introduced destructive land-management practices, the effects of which persist today (Eisenberg et al., 2019). 

3  Indian Nations Conservation Alliance, see https://inca-tcd.org/about-tcds/ (accessed October 23, 2022).
4  See https://www.rngr.net under Tribal (accessed October 23, 2022).
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Historically, research on tribal land has rarely included tribal perspectives even though they often differ from those 
of non-tribal scientists (Dockry et al., 2022). The integration of tribal viewpoints and traditional knowledge into 
land management and research (see Chapter 8) is an emerging practice that will advance the capacity of tribal land 
management to improve ecological restoration and ecosystem function.

INNOVATIVE TRIBAL PLANT PROGRAMS

The Diné Native Plant Program

The committee learned of a 2017–2018 feasibility study conducted to assess nursery interest and needs in 
the Navajo Nation. One questionnaire was developed for Navajo Agencies and organizations (tribal, federal, 
and state agencies, and nonprofits working on Navajo land), and one for Navajo community members. As a 
result, a comprehensive report and plan for native plant needs was developed (Mike et al., 2018). Among agency 
responses, 67 percent used native plant materials. Common uses included restoration (68%), education (61%), 
and range rehabilitation (35%). Eighty percent expected a growing need for local plants in the next 5–10 years. 
Among Navajo communities, 95 percent of respondents reported using native plant materials, most commonly for 
food (68%), cultural/ceremonial (63%), and medicine (58%). There was an interest in learning about traditional 
uses of plants (69%) and in partnering with a native plant program to grow and utilize native plants.

The Diné Native Plants Program (DNPP) was established in response to the documented interest and needs of 
the Navajo Nation. It is designed to meet the needs of both the agency/organizational groups and the interests of 
community members. For agencies, the focus is on collection of workhorse species for ecological restoration, and 
for communities, to provide members access to culturally important species. There is no base funding, so grants 
are essential. Current support for the DNPP comes from the Navajo Nation Government, BIA, Bureau of Land 
Management (BLM),5 nongovernmental organizations, and a private foundation.

The Fort Belknap Native Seed and Restoration Program

In fall 2019, the Fort Belknap Indian Community launched a 5-year partnership with BLM and the Society for 
Ecological Restoration (SER) to implement the Seeds of Success (SOS) Native Seed and Grassland Restoration 
Program (Eisenburg, 2021). The program focuses on the role of traditional ecological knowledge in ecological 
restoration, working in close partnership with the Fort Belknap Indian Community on BLM and adjacent tribal 
lands in Montana’s Northern Great Plains. The program applies seed collection in compliance with BLM’s SOS 
program, BLM Assessment, Inventorying, and Monitoring protocols, and ecological restoration based on the SER 
International Principles and Standards for the Practice of Ecological Restoration.

Tribal Native Plant Materials Program Development Plan for the Confederated Tribes of Grand Ronde

The Institute for Applied Ecology partnered with Confederated Tribes of Grand Ronde (CTGR), the Oregon 
Parks and Recreation Department, the Oregon Department of Fish and Wildlife, the City of Corvallis, and the 
NRCS to obtain an Oregon Watershed Enhancement Board restoration grant, which was implemented from 2016 to 
2019. The resulting “Plants for People” project focused on utilizing culturally significant plants applying traditional 
ecological knowledge to restoration. The Institute for Applied Ecology and CTGR created a development plan for 
an expanded tribal native plant materials program. Continued restoration at Herbert Farm and Natural Area near 
Corvallis Oregon and the Champoeg State Park adjacent to the Willamette River includes invasive weed control 
and prescribed burns prior to planting native seed. Prairie and riparian monitoring and photo points are tracking 
the establishment of native vegetation at these sites.6

5  The sentence was modified to add BLM as a supporting organization of the DNPP.
6  See https://appliedeco.org/report/plants-for-people-bringing-traditional-ecological-knowledge-to-restoration-2018-post-implementation 

-status-and-plant-establishment-report/ (accessed October 26, 2022).
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DISCUSSION

There is undoubtedly much more to uncover about the activities of the tribal nations with respect to native 
seed that was beyond the ability of the committee to reach, and a deeper exploration of these activities would shed 
light on seed needs and the tribes’ ecological understanding of the landscape. In addition to the insights the tribes 
could bring to the federal land-management agencies, it is hoped that tribal nations would benefit from greater 
partnership and support that could contribute to their land-management objectives.

CONCLUSIONS

Conclusion 5-1: The historic complexity of land-management issues and interactions with federal and state govern-
ments and former Bureau of Indian Affairs policies associated with cultural assimilation have constrained all aspects 
of tribal land management including native plant needs and capacities.

Conclusion 5-2: Tribal nurseries are producing plant materials for native plant programs, but the capacity of 
current nurseries, and interest of many tribes to establish nurseries, is resource limited relative to the needs for 
native plants among tribes.

Conclusion 5-3: Historically, tribal nations have rarely had their perspectives fully integrated into research 
projects conducted by non-tribal scientists. This has led to mistrust and a dampening of innovative approaches to 
restoration and integration of traditional ecological knowledge with western science.
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6

Cooperative Partnerships for Native Seed 
Development, Supply, and Usage

Because locally adapted native seed can be difficult to find in commercial markets, public and private part-
nerships have arisen to develop local and regional native seed supplies for restoration, remediation, and other 
applications, including to provide stock seed to commercial growers. The committee learned of several notable 
activities taking place at municipal, state, and regional levels, which are described in this chapter. These include 
state and municipal-level programs, regional programs for seed development, national partnerships for strategies 
and seed collections, and partnerships for more effective usage of native seed.

STATE AND MUNICIPAL-LEVEL PROGRAMS

The longest-lived of these projects is Iowa Tallgrass Prairie Center, operating in some form for more than 
30 years. The newest, the Nevada Seed Strategy, was established in 2020. Some of the partnerships are focused 
on collection and seed banking, others include plant development, while still others are research-oriented activities 
to better understand seed zones, soil, and genetics, technologies to improve seed survival, and tools to anticipate 
how climate change will affect plant communities. Many local partnerships have individual ties to different federal 
agencies which also collaborate with each other in major regional efforts. They offer models of the building blocks 
needed for a collective nationwide effort for native seed and plant development and restoration.

Iowa Tallgrass Prairie Center1

The Native Roadside Vegetation Center, later renamed the Iowa Tallgrass Prairie Center, was established at 
the University of Northern Iowa in the late 1970s. The aim of the Center is to restore resilient diverse tallgrass 
prairies, which have virtually disappeared from Iowa (99.9% lost). The remaining stands of tallgrass prairie are 
mostly located along gravel roadsides in rural areas of the state, which combined equal about 1.73 million acres. 
The Center has worked to develop a supply of diverse, local natives to bring back these once ubiquitous landscapes.

According to Laura Jackson, the Center Director who spoke to the committee, it was the Integrated Roadside 
Vegetation Management (IRVM) legislation passed by the Iowa legislature in 1987 that was a turning point for 
the Center. State Code 314.22 directed the state to adopt roadside management for state and federal roads and 

1  See https://tallgrassprairiecenter.org/ (accessed December 1, 2022).
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emphasized the establishment of long-lived vegetation matched to the unique environment found on roadsides, with 
an emphasis on native plant species. The Iowa Department of Transportation (IDOT) was assigned responsibilities 
for roadside management, and county participation was encouraged. Specific instructions were given related to 
mowing, spot spraying, prescribed burning for brush control, and the planting of diverse perennial vegetation. At 
the time the law was passed, the only plant materials available were western plant cultivars. The Living Roadway 
Trust Fund, established under State Code 314.22, used tax revenue to support a competitive grants program that 
provides support for the IRVM work at the county, municipal, and state level and the plant materials development 
work of the Iowa Tallgrass Prairie Center. The Center now helps counties in adopting and implementing volun-
tary Roadside Management Plans for their roads by developing seeds and other plant materials through an annual 
grant from the Federal Highway Administration which enables their free distribution to county roadside projects.

The Center developed a map with three seed zones, has accessioned 100 species through collections, and 
developed 180 ecotypes (called Iowa Ecotypes) of 88 species. Of those, 155 ecotypes of 82 species have been 
provided to growers with a total of 531 distributions. Species over time have expanded from warm season to 
cool season grasses, forbs, and legumes. More recently sedges and shrubs were added to expand functional group 
diversity. About 1,000 acres of county roadsides are planted annually with seeds from the Center. Iowa Ecotype 
seed is certified as Source-Identified (see Box 8-2 in Chapter 8 for more information on certified seed), which 
receives a preference in bids submitted to the IDOT for its roadside maintenance projects. The Center’s work has 
also stimulated the development of similar plant materials by the private sector.

Jackson told the committee that the lessons learned are that public support is needed to help decision makers 
understand and endorse change. Seed quality, communication, monitoring, adequate funding, and maintaining 
good records are critical to success. She added that applied research is needed to refine methods and tools for 
practitioners and managers.

Texas Native Seeds Program2

The Texas Native Seeds Program is a not-for-profit native plant seed development program that began as 
South Texas Natives in 2001, when the revegetation activities associated with the construction of the Interstate 
69 highway project attracted the attention of local landowners concerned about non-native invasive plants. The 
Texas Department of Transportation provided a grant to establish the program, which has since been supported 
by public and private funders. Keith Pawelek, Associate Director of Texas Native Seeds, told the committee that 
the program collects, develops, and produces locally adapted seeds of native grasses, forbs, legumes, and woody 
plants for different regions in Texas. The seeds are released as natural-track certified, Selected (S) (see Box 8-2 
in Chapter 8) Texas Native Germplasm and offered to commercial suppliers for large-scale increase, sometimes in 
blends of selected accessions to broaden the diversity and utility of the seed for locations in different ecoregions 
or with different soil types. Texas Native Seeds has supported the commercialization of 17 native seed lines and 
now has projects to provide regionally adapted seed to six different regions in Texas. The Natural Resources 
Conservation Service (NRCS) E. “Kika” De La Garza Plant Materials Center has been a partner in the Texas 
Native Seeds Program, along with the Texas AgriLife Research Station, representing a partnership of a nonprofit 
organization, a state university, the federal government, and the private sector.

Nevada Native Seed Strategy3

The Nevada Seed Strategy is a product of the Nevada Native Seed Partnership,4 whose initial members include 
the Bureau of Land Management (BLM), US Forest Service (USFS), US Fish and Wildlife Service (USFWS), 
US Geological Survey (USGS), NRCS, University of Nevada, Reno, Nevada Department of Agriculture, Nevada 

2  See https://www.ckwri.tamuk.edu/research-programs/texas-native-seeds-program-tns (accessed February 10, 2023).
3  See https://agri.nv.gov/uploadedFiles/agrinvgov/Content/Plant/Seed_Certification/FINALStrategy_with%20memo_4_24_20_small.pdf 

(accessed February 10, 2023).
4  See https://www.nature.org/en-us/about-us/where-we-work/united-states/nevada/stories-in-nevada/native-seed-restoration/ (accessed 

February 10, 2023).
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Department of Wildlife, Great Basin Institute, the Nature Conservancy, and the Walker Basin Conservancy. Modeled 
on the National Seed Strategy, its overall aim is “to increase the quantity and quality of [native] seed available for 
large-scale rehabilitation, reclamation, and restoration (i.e., post-fire seeding) as well as for smaller-scale projects 
(i.e., wildlife corridors)” (NNSP, 2020, p. 4). The group was formed in 2017, and the first iteration of the Strategy 
was released in April 2020, putting forward four goals:

1.	 Identify seed needs, and ensure reliable availability of genetically appropriate seed.
2.	 Identify research needs to improve technology for native seed production and ecosystem restoration.
3.	 Develop and implement tools that enable managers and producers to make decisions about collecting, 

increasing, and using genetically appropriate seed.
4.	 Develop and implement strategies for internal and external communications.

Each of these goals is being pursued through activities related to several subgoals and objectives that engage 
different stakeholders and partners. Each year the Nevada Department of Agriculture hosts a Nevada Native Seed 
Forum to bring producers, research, and land managers and other members of the Nevada Native Seed Partnership 
together to discuss restoration goals, technologies, and native seed production, fostering both unity and flexibility 
in the collective approach to the conservation of Nevada’s natural heritage. Members work together to identify the 
most promising seeds for restoration (e.g., Leger et al., 2021), and many of these collections are being agriculturally 
produced for use in restoration, though seeds are being grown by established seed growers outside the state. To 
further support the seed industry in Nevada, in 2022, the group began a foundation seed program, providing free 
seeds of desirable collections to qualified growers within Nevada.5 Further, partners have multiple field experi-
ments ongoing across the state, designed to test the performance of locally collected seeds in restoration settings.

Utah Great Basin Research Center6

The Utah Division of Wildlife Resources (DWR) Great Basin Research Center and Seed Warehouse (GBRC) 
in Ephraim, Utah, has operated as the technical and logistical hub for revegetation efforts in Utah since 2004. The 
GBRC’s seed warehouse, with capacity for ambient storage of 1.2 million pounds of native and non-native seed and 
cold (34 degrees F) humidity-controlled (5%) space for 150,000 pounds, makes it one of the largest climate-conditioned 
restoration seed warehouses in the United States. Utah’s Watershed Restoration Initiative7 (WRI) provides program-
matic and administrative support for the GBRC, which purchases seed from wild-seed collectors and agricultural 
growers in the western United States through a consolidated seed buy of the DWR, and, along with some of its own 
produced seed, has been building a seed supply for the WRI’s proactive restoration efforts that amounts to about 
100,000 acres annually as well as fluctuating reactive wildfire revegetation demands. The GBRC coordinates the 
contracting and implementation of seeding projects, as part of an effort to maintain a strong private industry in Utah 
and surrounding states. BLM and USFS store limited quantities of seed at the warehouse, and the GBRC also makes 
seed available to the agencies for purchase through the DWR (Kevin Gunnell, personal communication).

Greenbelt Native Plant Center and Mid-Atlantic Regional Seed Bank8

The Greenbelt Native Plant Center (GNPC) is the municipal native plant nursery of New York City’s (NYC’s) 
Department of Parks and Recreation and is the nation’s largest and longest running city-operated native plant 
nursery. Since the early 1990s, the Center has provided over 13 million live plants of over 500 species, produced 
from local plant populations in support of restoration and management of the city’s parks and other valuable 

5  See https://agri.nv.gov/uploadedFiles/agrinvgov/Content/Plant/Seed_Certification/Foundation%20Seed%20Program%20Application.pdf 
(accessed February 10, 2023).

6  See https://cpnpp-natureserve.hub.arcgis.com/documents/Natureserve::utah-division-of-wildlife-resources-great-basin-research-center/
about (accessed February 10, 2023).

7  See https://wri.utah.gov/wri/ (accessed February 10, 2023).
8  See https://www.nycgovparks.org/greening/greenbelt-native-plant-center and http://www.marsb.org/ (accessed February 10, 2023).
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natural areas. Materials from the GNPC have been used in projects staged by multiple city agencies as well as on 
state and federal projects in the city. When Hurricane Sandy destroyed critical coastal habitat from Maine to the 
Carolinas in 2012, and including areas of New York City itself, the Center, as a Seeds of Success partner, was able 
to provide seed and plant material for regional restoration projects.

Ed Toth, a member of the study committee and former director of the GNPC, notes that NYC, not unlike some 
federal and state agencies, does not employ policies for advanced planning and the City does not pre-fund produc-
tion of those materials to ensure a supply at the time projects are staged, leaving purchase from the seed supply 
available “on-hand.” Other budgeting and procurement rules and practices, perhaps unique to NYC, prevented 
fuller use of the facility, despite the tremendous investment the City has made in the nursery.

The GNPC banks about 2,000 collections to meet the production needs of the nursery. These must be 
replenished on an ongoing basis. Over the last 20 years, almost 13,000 collections have been made toward that 
end. The City of New York has 27 extant ecosystems and the GNPC has played a role in reintroducing common 
native species to those habitat niches. The Center’s expertise in the production of two-thirds of the extant flora of 
NYC guarantees that a high level of biodiversity is built into projects. Commercial producers, bound by market 
constraints and realities, most often are unable to meet these biodiversity needs. This points to the importance of 
public-sector production of native plant materials as part of the supply chain, in concert with the commercial sector.

The GNPC created the Mid-Atlantic Regional Seed Bank (MARSB)9 as a programmatic extension of its seed 
banking resources out into the larger region. To date, the regional seed bank contains 750 accessions and cooperatively 
banks seed for other native seed programs in the mid-Atlantic region. It has collected seed from the region for BLM’s 
Seeds of Success program, USFS, National Park Service, US National Arboretum, and New York State Department 
of Parks. MARSB sees itself as a natural partner to any future seed networking efforts in the mid-Atlantic.

Other State-Level Partnerships

The committee learned of other state-level or nonfederal regional partnerships that have formed or are form-
ing. These include the Northeast Seed and Plant Supply Chain Network;10 the Willamette Valley Native Plant 
Partnership;11 the Coastal Native Plant Partnership;12 the Southwest Seed Partnership;13 Rhody Native (Reseeding 
Rhode Island);14 and the California Native Seed Supply Collaborative.15

REGIONAL PROGRAMS FOR NATIVE SEED DEVELOPMENT

Pacific Northwest Region

The Pacific Northwest Region of the USFS (Region 6 of the service’s nine regions) is situated across Oregon 
and Washington and includes 17 national forests, a national grassland, and other scenic lands.16 Within the region, the 
Service has developed programs to address all aspects of the seed supply chain. This includes research, seed needs 
projections under climate change, the refinement of the Seed Selection Tool for decision making in reforestation, 
as well as the collection, production, cleaning, and storage of seeds of native grasses, forbs, conifers, willows, and 
other tree species. The program also encompasses infrastructure development, partnerships, funding, and training.

The aim has been to integrate projects among disciplines, with botanists writing plans and coordinating 
efforts. Projecting seed needs for unplanned disturbances is done by looking at seeding records, fire risk modeling, 

9  See http://www/marsb.org (accessed February 10, 2023).
10  See https://ecohealthglobal.org/network-sites/seed-plant-supply-chain-program/ (accessed February 10, 2023).
11  See https://www.roguenativeplants.org/willamette-valley-native-plant-materials-partnership-strategic-plan-2013–2017/ (accessed 

February 10, 2023).
12  See https://appliedeco.org/restoration/native-seed-partnership/coastal-native-seed-partnership/ (accessed February 10, 2023).
13  See https://southwestseedpartnership.org/ (accessed February 10, 2023).
14  See https://riwps.org/reseeding-ri/ (accessed February 10, 2023).
15  See https://canativeseedcollaborative.wordpress.com/ (accessed February 10, 2023).
16  See https://www.fs.usda.gov/main/r6/learning/nature-science (accessed February 10, 2023).
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and use of other tools. For major seed zones, workhorse species have been selected that have broad ecological 
applicability, establish well on disturbed sites, are easy to collect and propagate, reliably produce seed, and can 
be stored for reasonable periods.

Home to the USFS J. Herbert Stone Nursery, the Clarno Propagation Center, the Dorena Genetic Resources 
Center, the Bend Seed Extractory, and in conjunction with private nurseries and growers, Region 6 has the infra-
structure to provide plant materials and restoration advice to its National Forest managers as well as to other 
federal, state, tribal, and county partners in the region, including Canada. With the passage of the REPLANT 
Act of 2021,17 Region 6 will have the resources to do much more restoration work, which is needed to address 
post-wildfire needs, if it can obtain the personnel needed to carry it out.

Colorado Plateau Native Plant Program18

The Colorado Plateau, lying at the intersection of Colorado, Utah, Arizona, and New Mexico, is an arid, 
challenging environment for plant restoration. BLM established the Colorado Plateau Native Plant Program 
(CPNPP) in 2007 in partnership with the USFS, Northern Arizona University, and state wildlife agencies in the 
region. In 2010, an interagency agreement established the USGS Southwest Biological Science Center in Flagstaff, 
Arizona, as the lead scientific agency for plant material research in the program. There are numerous partners 
involved in a wide range of activities in the program, including federal, state, and local government agencies; 
tribal nations; nongovernmental conservation organizations; university researchers and curators; commercial plant 
materials industry (seed and seedling growers and sellers); and seed testing and certification entities.

The lead scientific agency for plant materials research for the Colorado Plateau project is the USGS. As 
the science agency for the Department of the Interior, the USGS scientist plays an active role in uncovering the 
interactions of plant genetics and biophysical aspects of ecological systems, in the context, for example, of the 
need to identify native plant materials for restoration in the dryland environment of the Colorado Plateau Native 
Plant Program (Massatti et al., 2022). (See Box 8-1 for a brief description of the research activities of the USGS 
for the CPNPP.)

Great Basin Native Plant Project19

The Great Basin Native Plant Project (GBNPP) was established in 2002 as a cooperative program of the 
BLM Plant Conservation and Restoration Program and the Grassland, Shrubland, and Desert Ecosystem Research 
Program of the USFS Rocky Mountain Research Station. Its initiation was part of an interagency response to a 
2000 congressional directive asking for a plan to develop a native seed supply for emergency stabilization and 
restoration. The Great Basin is an expansive swath of land that encompasses large portions of Nevada and Utah, 
and pieces of California, Idaho, Wyoming, and Oregon. It is called the Great Basin because it is hydrographically 
contained, with no drainage to the oceans, and ecologically diverse.

The goal of the GBNPP is to develop useful information for land managers faced with decisions about the 
selection of plant materials for vegetation restoration. The project website boasts of “more than 30 major coopera-
tors in 9 states” working on wide variety of native plant research, development, and restoration projects. At any 
given time, a dozen or more projects are ongoing. These include understanding the genetic diversity of Great Basin 
plant species, looking at seed zones considering climate change, investigating cultivation practices for increasing 
Great Basin seed, species interactions, restoration strategies and equipment, and others. The research activities 
in the Project have produced a great number of published studies that document such things as variation in local 
adaptation of Great Basin natives (Baughman et al., 2019); climate niches among forbs in the sagebrush steppe 

17  The REPLANT (Repairing Existing Public Land by Adding Necessary Trees) Act will support the reforestation of 4.1 million acres over 
the next year. It is an element of the Bipartisan Infrastructure Law (Infrastructure Investment and Jobs Act) that became law in 2021.

18  See https://cpnpp-natureserve.hub.arcgis.com/ (accessed February 10, 2023).
19  See http://www.greatbasinnpp.org/ (accessed February 10, 2023).
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(Barga et al., 2018); and using the genetic structure and history of blue-bunch wheatgrass populations as founda-
tional knowledge for developing plant materials for restoration (Massatti et al., 2018).

Mojave Desert Native Plant Program20

The Mojave Desert ecoregion is situated across Nevada, California, and parts of Arizona and Utah in some 
of the most diverse and arid landscapes in the nation. The region is challenged by the impacts of invasive species, 
recreational activities, and a megadrought—the driest decade in 1,200 years (Williams et al., 2022). Initiated by 
BLM in 2017, it has developed into a partnership with the USGS, the Rancho Santa Ana Botanic Garden, NRCS 
Tucson Plant Materials Center, Utah Division of Wildlife Resources, Texas State University, Victor Valley College, 
and others, to collect and bank seeds, develop germplasm releases for commercialization, conduct landscape 
genetic studies, and develop empirical seed transfer zones. The program also conducts research on restoration 
techniques and strategies. It has identified priority plant species for collection (Esque et al., 2021), and developed 
a “Mojave seed menu” (Shyrock et al., 2022) as a decision-making tool for restorationists, incorporating climate 
change projections.

NATIONAL PARTNERSHIPS

Seeds of Success

The BLM Seeds of Success (SOS) program, which collects and banks seed to preserve the genetic diversity of 
native plant populations for future use in restoration, was developed in 2001 as a partnership with the Kew Gardens 
Millennium Seed Bank project. It was also one of the first steps taken that addressed the congressional mandate 
of 2002 for the development of a supply of native seeds for emergency stabilization and restoration. Federal part-
ners include the USFS Bend Seed Extractory, the US Department of Agriculture’s (USDA) Agricultural Research 
Service, and the USFWS. In 2008, BLM signed a Memorandum of Understanding (MOU) with six nonfederal 
partners to perform collections under a common protocol and to store seed for research and working collections. The 
agreement formalized SOS as the national native seed collection program for conservation and restoration across 
the United States, with BLM’s Plant Conservation and Restoration Program as the lead. The MOU states, in part:

While the Federal land managing agencies purchase large quantities of native seed to meet their needs, the demand 
for native seed is also felt by state and local land managing agencies and other non-governmental organizations 
engaged in land management and conservation. A reliable, sustainable, and ecologically appropriate source of seeds 
is needed to meet all these needs and can best be met within a national framework for management and conservation 
of the nation’s seed resources. Such a framework should seek to equitably address the demand for regional and local 
seed by assuring a ready supply through appropriate planning, coordinating, collection and storage, while protect-
ing the resources. It is vitally important for the BLM to work with partners such as the Botanic Gardens, to achieve 
nationwide restoration goals.21

The SOS program has continued to add nonfederal partners over the years, and by the end of 2021 had made 
over 27,000 accessions of 5,800 unique taxa. From 2014 through 2016, BLM funded an eastern collection program, 
Seeds of Success East. This effort successfully made 2,124 seed collections and has made that seed available to 
27 federal, state, and municipal agencies for post-Hurricane Sandy recovery and resiliency projects.

Most recently the SOS has supported two new partnerships, one between BLM Montana and the Fort Belknap 
Indian Community to use SOS seed collection protocols and traditional ecological knowledge for collecting and 
restoring tribal lands, and a second, to establish a Seeds of Success Southeast program. With BLM support, the 

20  See https://gis.blm.gov/DETODownload/Docs/The_Mojave_Desert_Native_Plant_Program.pdf (accessed February 10, 2023). 
21  See https://www.blm.gov/sites/blm.gov/files/program_nativeplants_collection_homepage_SOS%20MOU.pdf, p.2 (accessed February 10, 

2023).
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USFWS Partners for Fish and Wildlife Program and the Southeastern Grasslands Initiative will coordinate with 
the national SOS to develop a collection strategy over 10 states in the southeastern United States.

Agricultural Research Service and SOS

The Agricultural Research Service (ARS) provides research in many areas, and presentations by Brian Irish 
and Stephanie Greene provided the Committee with information about two programs that are particularly germane 
to this report.22 The National Plant Germplasm System (NPGS) has 25 gene banks, many partnering with land 
grant universities, with the goal of conserving plant germplasm for agricultural and other uses. About 600,000 
accessions are in storage; most are available in small quantities to private and public users for research, plant 
breeding, evaluation, and education. Currently, the NPGS provides long-term storage for small accessions of 
collections from the Seeds of Success program. The Germplasm Resources Information Network includes data 
for about 16,000 species stored at the NPGS.

Irish and Green expressed a need for a dedicated curatorial program for natives within the NPGS because most 
have no curatorial support and often lack production and germination protocols, making their conservation and 
curation difficult. Such a program might require resources of $2 million annually for a subset of natives; native 
species that are wild-crop relatives would have greater relevance to a larger group of stakeholders and would be 
more attractive targets for curation at the NPGS.

Seed Cleaning for SOS

The USFS Bend Seed Extractory in Bend, Oregon, currently cleans all the seed collected by the western SOS 
seed collection program with fees paid by BLM through an agreement with the USFS and cleans seed for other 
government clients on a fee-based system. However, it is not of unlimited capacity, and maybe increasingly focused 
on cleaning conifer seed as forest restoration efforts under the REPLANT Act begin to increase. It could serve, 
at least in part, as a useful template for establishing cooperative seed-cleaning efforts across the United States.

There are limited examples of cooperative efforts to provide seed cleaning and seed warehousing. Yet they 
are needed for a national supply chain based on ecoregional seed of many different species. Many seed producers 
of sufficient size can clean their own seed crops. However, the more species that are grown, especially if they 
are forbs, the more specialized cleaning equipment is needed. This can be cost prohibitive, especially to smaller 
producers, and creates a significant disincentive for such producers to consider entering the restrictive markets 
that ecoregional seed production imposes.

Seed Warehousing and SOS

Apart from the long-term frozen storage of SOS accessions in the seed banks of the ARS National Plant 
Germplasm System, seed collected through SOS is stored in seed banks of partner organizations. Seed banking 
of wild seed, both for conservation purposes and to meet restoration and other land-management needs, can 
be effectively managed at regional seed banks that have appropriate storage capacity for wild collections and 
appropriate technical staff to curate wild collections and ensure their long-term quality and viability.

Seed warehousing is an extension of seed banking, but particularly focused on large quantities of increased 
seed typically held for relatively short periods of time because seeds are short-lived in ambient warehouse condi-
tions. It is most relevant to the other end of the supply chain, where an adequate supply of increased seed must 
be maintained to ensure a timely source for end users. This is necessitated by the long timeline for development 
and production of increased seed, which in turn dictates the need for timely planning, production, and storage 
well in advance of need. Only a handful of federal native seed warehouses exist, and all are in the arid West. 

22  See https://www.plantconservationalliance.org/sites/default/files/PCA%20NPGS%20-%20Native%20PGRs%20%2805-10-2021%29_1.
pdf and https://www.youtube.com/watch?v=BJVSwV3rym4 (accessed February 10, 2023).
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Similarly, some states in the arid West maintain native seed warehouses to meet their needs. If the supply and 
demand for ecoregional native seed increases, as is anticipated, seed warehousing space will become an issue.

The essential storage requirements for seed are low temperatures and low levels of relative humidity. Although 
in the arid West seed warehouses naturally experience low relative humidity for most of the year, temperature and 
humidity both can vary over the year. Nonetheless, most storage is at ambient temperature without any controls 
and therefore seed typically does not last more than a few years. Outside of the arid West, both control of relative 
humidity and cold temperatures are essential for maintenance of seed viability during the extended storage periods 
that are needed to maintain adequate supplies in advance of need. To date, there are no federal seed warehouses in 
the East. In all cases, warehouses with dry and cold and/or frozen storage would greatly extend shelf-life of seeds.

Since 2018 BLM has used its Indefinite Delivery Indefinite Quantity to contract for the increase of SOS seed of 
different species collected from across numerous seed zones. As of 2021, BLM had contracted for over 94,000 pounds 
of seed expected to arrive between now and 2025, which will be put into the BLM seed warehouses for use by BLM 
emergency stabilization, wildlife habitat, pollinator, oil and gas, and other programs.

National Seed Strategy

In 2015, the Plant Conservation Alliance, an association of more than 400 nonfederal cooperators and 
(initially) 12 federal agencies, produced the National Seed Strategy “to foster interagency collaboration to guide the 
development, availability, and use of seed needed for timely and effective restoration.”23 That document describes 
itself as a framework that puts forward four broad goals and objectives:

1.	 Identifying and quantifying seed needs,
2.	 Conducting research,
3.	 Developing tools for land managers, and
4.	 Ensuring communications.

Much like the 2002 plan requested by Congress, it offers a conceptual structure for activities of the agencies. 
The 4 Goals, divided into 14 Objectives, which are further divided into 51 Actions, are all directed at the overall 
goal of increasing the supply of “the right seed, in the right place, at the right time.” The National Seed Strategy 
is the call to action. In fiscal year (FY) 2021, that call generated a robust response of a combined investment 
of $271 million and the involvement of 17 federal agencies, 27 tribes, and 481 nonfederal partners in projects 
contributing to the 163 projects that were under way.

A summary of achievements in FY 2021 includes the collection of 1,434 native species, agricultural production 
of 1,118 native species, research on 692 species, production of 91,208 pounds of native seed, support for 118 farmers, 
20 new facilities, 153 federal and 138 new nonfederal jobs, and the restoration of 30,466 acres (PCA, 2022).

New Funds for the National Seed Strategy

The Bipartisan Infrastructure Law has allocated $200 million ($70 million to the Department of the Interior, 
$130 million to the Department of Agriculture, the latter for significant increase in tree planting by the USFS) 
over the next 5 years for the implementation of the Strategy, which may present an opportunity to begin to scale 
up the efforts currently under way.

PARTNERSHIPS FOR MORE EFFECTIVE SEED USAGE

In addition to buying and using native seed directly, the federal government also affects native seed sales and 
usage through its support of programs that encourage, fund, and guide native seed usage in the private sector and 
with state and tribal governments. One of the largest of these is the USDA Conservation Reserve Program (CRP), 

23  See https://www.usgs.gov/news/national-seed-strategy-progress-report, p.1 (accessed February 10, 2023).
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which covers 21 million acres. Roughly half of that area is planted with native plant species. Other federal agen-
cies provide awards and grants for seed purchases by states, or provide financial and technical assistance, such 
the USFS Cooperative Forestry program.

USDA Conservation Reserve Program24

The CRP is a 35-year-old Farm Bill program of the USDA that incentivizes landowners to place marginal 
farmland into conservation uses via a 10–15-year contract, which may be renewed. These uses may include 
improving soil health, water quality, wildlife habitat, carbon sequestration, and pollinator support, although they 
do not include full ecosystem restoration or ecological integration into existing natural habitats. The program 
is voluntary, and landowners receive financial incentives and technical assistance. For larger areas, landowners 
competitively bid for inclusion in the CRP by indicating the conservation practice they will use on the land. For 
smaller areas, the program is non-competitive and funded on a first come, first served basis.

There are different practices for which landowners can subscribe, some using native plants and some using 
non-native plant species. In a presentation to the committee, Rich Iovanna of the NRCS and Bryan Pratt, Economic 
Research Service, estimated that 10 to 13 million acres of the CRP’s current 21 million acres are planted with native 
species, although some non-natives are included in some “native” mixes. The species mix used by a given CRP 
landowner is specified by a conservation plan prepared by the landowner and approved by the NRCS, following 
recommendations made by NRCS county and state staff. In competitive proposals submitted by landowners, the 
inclusion of natives can increase the points given to bidders. The native species that are recommended and used in 
these mixes are typically based on native seed developed by the NRCS Plant Materials Centers (PMCs). The majority 
of these natives are commercially viable and are derived from the 575 plant lines developed and maintained by the 
NRCS-PMCs and released to commercial growers for further increase. The seeds are purchased by landowners from 
private vendors, assisted by cost-sharing from the CRP.

The influence of CRP on the native seed market was noted by Laura Jackson (Director, Tallgrass Prairie 
Center, Iowa), who told the committee that the recent initiation of a pollinator-enhancing conservation practice 
in CRP created shortages of certain native seeds because of their popularity in many plans. Landowners receive 
about $200/acre reimbursement as a cost-share for adopting this pollinator practice. However, because the seed 
was not required to be of a local ecotype, there was an influx of less-expensive seed that caused certified seed to 
be comparatively expensive. Coincident with the arrival of the pollinator seed, growers reduced the use of certifi-
cation services, which are optional for seed sellers. Certification validates the geographic origins of seed, but the 
service adds to the cost of seed (see Chapter 8, Box 8-2).

A report from the USDA Economic Research Service (Pratt and Wallender, 2022) concluded that landowners 
most often bid to install a “premium” native grass mix (which includes forbs), which is four times more expensive 
than a simpler “base” mix of non-native grasses ($107 versus $25 per acre). The paper observes that the cost of 
seed is a significant fraction of the total cost of installing the practice and that it is significantly more expensive 
in the Midwest to upgrade from base to premium ($65 to $112 per acre) than in the Plains and Mountain states 
($21 to $43 per acre). The authors calculate that decreasing the cost of the seed by $10 per acre would move 
0.6 percent of acreage to the higher-quality practice. Alternatively, they postulate that increasing the cost-share 
provided to landowners would also incentivize an upgrade to plant a higher-quality mix of natives.

John Englert (NRCS National Program Leader) observed that the diversity and ecosystem functionality of 
CRP lands, as well as other lands on which NRCS assists private landowners, could be improved if PMCs could 
devote more resources to developing native materials, including local ecotypes.

USFS Programs that Support Private Land

The USFS manages federal forested lands, but its mission reaches beyond federal lands through its State and 
Private Forestry outreach to states, tribes, communities, and non-industrial private landowners. Programs in this 

24  See https://www.fsa.usda.gov/programs-and-services/conservation-programs/conservation-reserve-program/ (accessed February 10, 2023).
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area provide technical and financial assistance to landowners and resource managers to help sustain forest and 
grasslands, protect communities from wildland fires, and restore fire-adapted ecosystems. In doing this, the federal 
investment leverages the capacity of its partners to manage state, tribal, and private lands. Examples include Forest 
Health Protection that provides technical assistance on such things as native and non-native insects, pathogens, 
and invasive plants. The Cooperative Forestry program provides financial and technical assistance to landown-
ers, communities, and businesses to actively manage and sustain long-term investment in nonfederal forest land.

US Department of Transportation’s Federal Highway Administration

The US Department of Transportation (USDOT) allots funds to the state departments of transportation (DOTs) 
through the Federal Highway Administration (FHWA). Since 1987, the use of native plants in roadside construction 
and maintenance has been incentivized by FHWA requirements for at least one-fourth of 1 percent of the cost 
of roadside landscaping to include native wildflowers.25 Many state DOTs have pursued the expansion of native 
plantings that support pollinators and the Monarch butterfly.26 As described in this chapter, the DOTs in both Iowa 
and Texas have played important roles in assisting efforts to develop local ecotypes of native plants.

DISCUSSION

The committee’s investigation into cooperative partnerships further broadened its view of the national capacity 
to generate a supply of native seeds and revealed their potential in growing the native seed supply. First, federal 
agencies have developed, engaged in, and supported cooperative partnerships for over 20 years and these partner-
ships play a central role in helping them to meet their needs for seed. The large, regional native plant materials 
development and restoration programs initiated in the West by BLM and USFS are broadly cooperative, and 
involve government at all levels, the tribes, colleges, nongovernmental organizations, and native seed producers. 
BLM established a national native seed collection program, in partnership with six nonfederal seed banks as the 
stewards of those collections. And, along with more than 400 nonfederal cooperators, 12 federal agencies have 
committed to an expansive strategy with 51 Action Steps of the National Seed Strategy, each step a collaboration 
of different players, collectively aimed at bringing land managers the plant materials and decision tools they need 
to lead successful ecological restorations.

Second, time and again, independent efforts have arisen in states and regions across the United States in 
response to the need for native plant materials. New efforts continue to develop, some including federal partners, 
some without, but all involve cooperators, and several have developed business plans for expansion. These findings 
suggest that

•	 Regional cooperative efforts have shown to be successful approaches to tackle the native plant material 
supply issues.

•	 Seed resources and seed needs cross jurisdictional lines. With climate change and fragmented, shrinking 
habitat, it will increasingly be essential to develop cooperative arrangements that ensure that jurisdictional 
authorities are not barriers to securing a reliable supply of restoration materials for everyone.

•	 Existing regional efforts can benefit by expanding to include additional federal and nonfederal partners.

Despite these efforts, these partnerships have not yet been able to move the native seed supply chain over 
the threshold to achieve a level of reliability and predictability that is needed to offer a sustainable supply of a 
diverse native seed. Continued shortages of seed suggest that the supply chain is underdeveloped, and in some 
places lacking altogether, when what is required to meet the growing needs is an enterprise that is more robust 
and at a much larger scale. In the committee’s assessment, achieving that goal will not be possible without all the 

25  See https://www.environment.fhwa.dot.gov/env_topics/ecosystems/roadside_use/vegmgmt_rdus3_2.aspx (accessed February 10, 2023).
26  See https://www.environment.fhwa.dot.gov/env_topics/ecosystems/roadside_use/vegmgmt_rdsduse4.aspx (accessed February 10, 2023).
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key players that play a central role in the native seeds supply chain, including native seed suppliers. In the next 
chapter, the committee provides its findings from suppliers, who are central to solving the supply puzzle.

In addition, the committee sees a critical role for leadership at the federal level to complement, extend, and 
strengthen the work of regional partnerships. Some regions do not yet have seed partnerships, and federal agencies 
can take the lead in their establishment. Existing and future regional partnerships will function more effectively if 
there is a coordinated nationwide approach to policies, research, data collection, and information sharing.

CONCLUSIONS

Conclusion 6-1: There are several examples of successful seed development, seed production, and restoration 
programs initiated at the state level, sometimes begun with state support and sometimes with federal support.

Conclusion 6-2: Over the last 20 years, regional programs initiated by BLM and USFS to meet their native seed 
needs have included an array of partners from state and local governments, universities, and the private-sector 
native seed and restoration industries.

Conclusion 6-3: The Seeds of Success program should continue as a national effort and expand its collection 
activities across the United States and increase its cooperative relationships with regional seed banks. The avail-
ability of seed supplies for native shrubs will remain reliant on private-sector collectors, as to date, efforts to 
produce shrubs in seed fields have not proven economical.

Conclusion 6-4: An expansion of temperature- and humidity-controlled seed warehouses across all regions of the 
United States would support the ability to have seed available for when it is required.

Conclusion 6-5: The ready availability of cooperative seed-cleaning facilities is important to encourage smaller-
scale producers to enter the native seed supply chain, especially in areas where commercial facilities do not exist, 
or are unwilling to clean native seed.

Conclusion 6-6: Although the Conservation Reserve Program is not an ecosystem restoration program, the use of 
native seeds on private lands contributes to functioning ecosystems and plays a role in supporting the native seed 
supply. Private landowners seem willing to implement conservation practices with higher ecological values on their 
land to enhance the competitiveness of their bids for inclusion in the program. Lowering the cost of native seeds to 
landowners, potentially through a subsidy or premium, would incentivize more landowners to plant native seeds.
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7

Seed Suppliers

INTRODUCTION

This chapter reports on findings of the Committee from its survey of firms that supply native seed and native 
plants (seedlings and vegetative materials). As with the state agency buyer survey, methodology details appear 
in Chapter 2.

The supplier survey sought to explore supply-side observations from the Committee’s 2020 interim report 
(see Box 1-2). In particular, the survey explored the research questions that emerge from the interim report’s 
Observations 3, 5, 6, 7, and 8:

•	 How do timeframe, quantity, and quality affect the production decisions of native seed suppliers?
•	 What factors affect buyer costs of production for native seed?
•	 How and to what degree do communication, market and production risk, and the design of contracts with 

buyers affect what and how much native seed suppliers elect to produce?
•	 How adequate are suppliers’ storage facilities for native seed?
•	 How do the factors above vary by region of the country (West vs. East) and scale of production?

The chapter begins by characterizing the firms that supply native seed by size, region, product mix, and 
source of seed genetics. It proceeds to examine the buyers and contract arrangements used, as well as how sup-
pliers anticipate likely demand. Given time lags for seed production and the time and cost of producing locally 
adapted native seed, the chapter examines how suppliers cope with risky production conditions and uncertainty 
about which native seed species will have markets at the end of the production cycle. The chapter reports supplier 
responses on the share of year-end unsold native seed inventories and the adequacy of storage facilities to keep 
seed in good condition. The chapter closes with suppliers’ views on the challenges to expanding the supply of 
native seeds and native plants.

BUSINESS ACTIVITIES OF FIRMS—PRODUCTS OFFERED

As discussed, the Committee’s goal for the supplier survey was to focus on businesses that sell native seed 
and/or plants, either exclusively or as part of their broader offerings. At the beginning of the survey, respondents 
were asked several questions about the seed and plants they sell. Among the firms contacted, 81 percent said that 
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they sell native plants, while 56 percent indicated that they sell native seed, 33 percent sell non-native seed, and 
45 percent sell non-native plants (Figure 7-1). Because the intent of the survey was to learn about the experiences 
of suppliers of native seeds and plants, respondents who said that they do not sell natives of either seed or plants 
were deemed ineligible and not asked further questions about their business.

Among the eligible respondents, businesses from the West were more likely than those in the East to sell 
non-native seed (38% vs. 29%), but for other types of seed or plant material, the answers from East and West 
suppliers were similar.1 To obtain a sense of the size of the businesses included in the survey, suppliers were asked 
to provide an estimate (choose from six categories) of their average annual sales and operating revenues during 
the period 2017–2019. Suppliers with larger sales revenues were more likely to sell seed (native and non-native) 
than businesses with smaller sales. This may be related to a customer base that includes private landowners that 
buy native and non-native seed for hay or rangeland. Smaller businesses were more likely to sell native plants 
than larger businesses (Figure 7-2).

1  The committee used the same definition of East and West as for the survey of state departments. East includes AL, AR, CT, DE, FL, GA, 
IA, IL, IN, KS, KY, LA, MA, MD, ME, MI, MN, MO, MS, NC, ND, NE, NH, NJ, NY, OH, OK, PA, RI, SC, SD, TN, TX, VA, VT, WI, WV; 
West includes AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT, WA, WY.

FIGURE 7-1  Types of seed and plants sold by respondents to the supplier survey.

FIGURE 7-2  Types of seed and plants sold by suppliers, by annual sales.
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Suppliers who sold native seed were asked questions about where they obtain the seed they sell (Figure 7-3). 
More than half sell seed they have collected from the wild, and about two-thirds purchase seed on the market to 
resell directly. This suggests that many suppliers may be seed consolidators, or that buy seed to expand their range 
of product offerings. Fifty-seven percent will plant seed they wild collected to grow plants to increase seed for 
sale, and one-third will use seed they purchased on the market for that purpose. A little less than half will do the 
same with wild-collected seed obtained from another source, such as a collaborating organization.

Suppliers who said they sold native seed were asked whether they sold several different categories of native 
seed (Figure 7-4). Approximately two out of three (68%) reported selling “Uncertified seed of claimed wild origin” 
and two out of three (65%) sell “Certified source-identified seed.”

This question was further examined for differences in regions. Around 70 percent of western suppliers and 
61 percent of eastern suppliers indicated they sold certified Source-Identified seed. Suppliers from the West were 
more than twice as likely to sell “Seed types meeting Bureau of Land Management (BLM) requirements” than 

FIGURE 7-3  Supplier’s source of native seed.

FIGURE 7-4  Types of seed sold by native seed suppliers.
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Eastern suppliers (49% vs. 22%). About half (48%) of suppliers from the East and two out of five (40%) of Western 
suppliers said that they sell “Seed mixes complying with USDA conservation programs.”

Native plant and seed suppliers were asked if they sold plants or seeds from different locations, to match 
different geographic conditions or seed zones, as in different ecotypes of the same species. This question was 
summarized by region and by sales revenue (Figure 7-5). While nearly 70 percent of suppliers overall offered 
plants or seed of this nature, they were more likely to be offered by suppliers with the largest sales revenue (87%). 
Western suppliers were more likely than eastern suppliers (78% vs. 60%) to offer plants or seeds matched to dif-
ferent geographies or seeds zones.

Suppliers were asked the percent of their total native seed sales that were represented by native seed of different 
plant types (grasses, forbs, shrub, trees, or other). Figure 7-6 shows a profile of suppliers and the concentration of 
product types as a proportion of their total native seed sales, ranging from 0 percent of their total sales to 100 percent 
of sales on the x-axis. For example, the first set of bars on the left shows that almost 60 percent (58%) of growers 
reported that seeds of native trees represented 0 percent of total sales. The set of bars on the far right of the graph 
shows that seeds of native trees make up 100 percent of the total native seed sales of about 8 percent of suppliers.

FIGURE 7-5  Sale of native plants or seeds sourced from different locations to match different geographical conditions or 
seed zones (different ecotypes of the same species), by region and size.

FIGURE 7-6  Types of native seed sold by suppliers in relation to total native seed sales.
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In the middle set of bars, 40 percent of suppliers said that seed of native grasses and forbs made up between 21 
and 75 percent of total sales. Much lower proportions of suppliers said seeds of native shrubs, trees, or “other” made up 
between 21 and 75 percent of total sales. The figure suggests that seeds of native shrubs and native trees represented a 
smaller proportion of total sales, relative to grasses and forbs, for the majority of suppliers in the survey. The means (M) 
and medians (Mdn) for the supplier responses to the question about what percentage of their total native seed sales were 
represented by each category were as follows: native grass seed, M=37, Mdn=30; native forbs seed, M=32, Mdn=25; 
native shrub seed, M=9, Mdn=2; native tree seed, M=17, Mdn=0; other native seed, M=5, Mdn=0.

Similarly, suppliers of native plants (as opposed to native seed) material were asked the percent of their total 
native plant sales that were represented by each native plant material of different type (native grasses, forbs, shrubs, 
trees, or other). Figure 7-7 shows a profile of suppliers and the concentration of product types as a proportion of 
sales (expressed in groups of increasing proportion).

The bars in the middle of the figure show that about half (49%) of the suppliers indicated that native shrub 
plant material made up 21 to 75 percent of their total plants sales. Forty-three percent and 35 percent of suppliers, 
respectively, said that native forbs and native trees made up 21 to 75 percent of their total sales. Forbs appear to 
be sold as much in plant form as seed, given that 40 percent or more suppliers indicate they make up between 21 
and 75 percent as a percent of sales of both seeds and plants. The mean and median for the supplier responses to 
the question were as follows: native grasses, M=18, Mdn=10; native forbs, M=25, Mdn=20; native shrubs, M=25, 
Mdn=25; native trees, M=35, Mdn=25; other native plants, M=10, Mdn=1.

Business Activities of Suppliers—Other Services

Suppliers were asked in an open-ended question if they sell services and if so, to specify the services they offer. 
Thirty-six percent of those that answered the question said they provide services. Seed cleaning and installation 
(site preparation and planting of seeds and trees) were the two most frequently offered services, each mentioned 
by approximately one in three of those who said that they offered services in addition to selling seed or plants. 
Other services mentioned included consulting and design, seed collection, ecological restoration, and contracting 
growing. A few suppliers said that they offer landscaping and weed management.

Business Activities of Suppliers—Clients

The survey asked suppliers to indicate what relative portion of their annual sales were represented by sales 
to different buyers. Figure 7-8 shows the importance of private contractors to most suppliers—over 60 percent 
of suppliers said that private contractors represent a major portion of their sales. Approximately one in four 

FIGURE 7-7  Types of native plants sold by suppliers in relation to total plant material sales.
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suppliers said that state agencies were a major portion of sales. About the same fraction of suppliers (23% and 
22%, respectively) indicated that municipalities and not-for-profit organizations were a major portion of sales. 
About 19 percent of suppliers said that farmers and ranchers and federal agencies represented a major portion of 
sales, and even fewer (7%) said that tribal governments were a major portion of sales. As states, municipalities, 
tribes, and the federal government often contract out seeding work, the importance of contractors in sales may 
obscure the true “buyers” of seed for seeding projects.

Business Activities of Suppliers—Communications

Suppliers were asked about possible methods for communicating with potential buyers about what their busi-
ness offers (Figure 7-9). The great majority of suppliers indicated that a company website (85%) and/or word of 

FIGURE 7-8  Portion of annual sales of native seed and plants represented by various customer types.

FIGURE 7-9  Suppliers’ methods of communicating about what the business offers.
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mouth (97%) were used. Three out of four suppliers communicate through their bids to Requests for Proposals 
and two out of four mentioned vendor registries.

When asked to specify what “other” methods suppliers use to communicate with potential buyers, social media 
was the most frequent method mentioned, along with emails and newsletters. Some suppliers also mentioned trade 
shows, seed associations, and native seed groups. A few said that their long history in the business and long-standing 
customers serve as a means of communication with potential buyers.

Business Activities—Contracting Arrangements

The survey asked suppliers whether they used certain types of contracting arrangements:

•	 “Bids on consolidated seed buys,” which are responses to public procurement requests made by government 
agencies;

•	 “Spot market sales of available seed or plants,” which are exchanges between buyers and sellers that do 
not specify any conditions of sale or production;

•	 “Marketing contracts,” which specify the type, price, quantity, and delivery date of seed or plants and 
guarantee a purchaser for that seed or plants; and guarantee a purchaser for that seed or plant materials; and

•	 “Production contracts” which share some production costs and/or production risks by providing flexibility 
in the quantity delivered and/or delivery date.

Figure 7-10a shows that about 23% of all suppliers bid on consolidated seed buys. Each of the other three 
types of contracting arrangements are used by about half of all suppliers. Thus, slightly less than half as many 
suppliers bid on consolidated seed buys than use any of the other contracting arrangements. BLM operates the 
consolidated seed buys to obtain seeds largely to address post-wildfire needs in the West.

Approximately half of the suppliers who provided an answer to the questions about contracting arrangements 
said that they use more than one type. Utilizing multiple contracting types may reflect differences in buyer and/or 
supplier preferences. It may also reflect differences in suppliers’ revenues and regional markets.

The analyses were also examined by location of the supplier in the United States. Figure7-10b shows that 
about one in four (24%) suppliers in the West and one in five (21%) suppliers in the East indicated that they bid 
on consolidated seed buys, which is surprising because the BLM consolidated seed buys typically seek species and 
ecotypes for use in the West. Suppliers in the West were more likely to use marketing and production contracts 

FIGURE 7-10a  Types of contracting arrangements used by suppliers.
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than suppliers in the East. Suppliers in the West appeared slightly less likely to sell via spot market sales than to 
sell using marketing and production contracts. In contrast, suppliers in the East appeared slightly more likely to 
sell via spot markets than to sell using marketing and production contracts.

The analyses were next summarized by categories of sales revenue. Figure 7-10c shows that a higher percent 
(57%) of firms in the category of highest annual sales revenue ($5 million or more) bid on consolidated seed 
buys versus suppliers with mid-size or smaller revenues (26% and 13%), respectively. The same is true for spot 

FIGURE 7-10b  Types of contracting arrangements used by suppliers by region.

FIGURE 7-10c  Types of contracting arrangements used by suppliers, by annual sales.
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market sales and marketing contracts: a higher percentage of firms in the highest annual sales revenue category 
use these arrangements as compared to the other sales categories: (79% for the $5 million or more vs. 52% and 
47% for the next two lower categories, respectively) and marketing contracts (70% for the $5 million or more 
vs. 55% [mid] and 45% [small]). A larger percentage of suppliers in the category of middle-sized sales revenue 
($500,000 to $4,999,999) said that they use production contracts (64%) than those in the largest sales category 
(59%) or smallest sales category (47%) sales. Thus, it appears that suppliers with middle-sized sales revenues were 
more likely to engage in risk-sharing contracting arrangements than large or small suppliers were. In general, the 
largest respondents are more likely to utilize multiple contracting arrangements. Twenty-eight percent of large 
suppliers used all four, while only 14 percent of mid-size firms and 8 percent of small firms did.

The survey asked suppliers how important different contract characteristics are to them (Figure7-11a). A 
prior positive experience with a buyer and delivery timeline were both identified as “important” or “somewhat 
important” to over 80 percent of suppliers. A price guarantee and the guaranteed purchase of a predetermined 
quantity of seeds or plant material were similarly important. In contrast, a much smaller proportion of suppliers 
(35% and 29%, respectively) found that multi-production-cycle contracts or production cost-sharing was important 
or somewhat important. Guaranteeing a sufficiently high price can substitute for sharing the expected production 
cost. However, a higher price may not necessarily substitute for sharing production risk, which depends on the 
relative magnitude of price compared to production cost and also the supplier’s attitude toward risk. Due to the 
substitutability across price guarantee, purchase quantity guarantee, and production cost-sharing that are charac-
teristics of marketing and/or production contracts, a substantial majority of respondents deemed market factors a 
significant consideration.

Responses to this question were also disaggregated by the location and sales revenue categories of the supplier. 
Suppliers from the East and West were generally similar in their views on the importance of these characteristics. 
A slightly higher proportion of western suppliers (83%) than eastern growers (76%) indicated that a purchase 
guarantee for a predetermined quantity was important or somewhat important. As shown in Figure 7-11b, for most 
contract characteristics, suppliers in the highest sales category were most likely to state that the characteristic 
was important or somewhat important. However, approximately three out of four or more respondents in all sales 
revenue categories said that price guarantee, purchase guaranteed for predetermined quantity, delivery timeline, 
and prior positive expertise with the buyer were somewhat or very important characteristics.

When suppliers were asked about the timing of signing a contract relative to when they would start to 
produce native seeds or plant material for sale, about half (47%) of all suppliers indicated they normally sign a 
contract after seed production is complete. This suggests they have seed stored and ready for testing and delivery. 

FIGURE 7-11a  Importance of contract characteristics to suppliers.
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Figure 7-12 shows some nuances for groups of suppliers for the three categories of overall sales, and this might 
further vary by plant species. The first two sets of bars in Figure 7-12 should be interpreted with caution, as suppli-
ers were asked about “foundation seed” as a proxy for any seed used as starting material for production; however, 
the term has specific meaning with respect to seed certification.

Business Activities of Suppliers—Anticipating Demand

Suppliers were asked about the role different types of information play in how they anticipate future demand 
for native seed or plants in order to plan ahead. Figure 7-13 shows that “past purchases or requests from buyers” 
plays a major (56%) or moderate (28%) role for nearly all suppliers. More than half said that “demand for urban 

FIGURE 7-11b  Importance of contract characteristics to suppliers, by annual sales (very important or somewhat important 
responses).

FIGURE 7-12  Typical timing of when a contract is signed, by annual sales.
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and home landscaping” plays a major (32%) or moderate (26%) role. The broad range of responses in the “Other” 
category reflected suppliers’ interest in monitoring developments and opportunities related to native seed and 
plants both locally and nationally. Notably, the Conservation Reserve Program administered by the US Department 
of Agriculture (USDA) plays major and moderate roles for a larger share of suppliers in our survey than either 
wildfire activity or Bureau of Land Management (BLM) seed buy history.

Not being able to accurately anticipate demand can result in unsold seed, and suppliers were asked to provide 
an estimate of approximately what percentage of their inventory of native seed and plants was left unsold at the end 
of the marketing year during 2017–2019. Seventy-seven percent of the responding suppliers said that the percentage 
of native seed and plants left unsold was about what they anticipated. About 10 percent indicated that there was 
more left than anticipated, and 13 percent indicated that it was less than they had anticipated. Figure 7-14 shows 
the approximate percentage of inventory unsold at the end of the marketing year.

Interestingly, pairing these responses with buyers’ responses about the availability and price of desired native 
seed and plants suggests that suppliers are able to market seed by anticipating buyers’ willingness to substitute. 
Moreover, demand for seed that is an acceptable second choice for many buyers may be more predictable than 
demand for more specialized seed, which is more limited and potentially more variable. Of the respondents who 
replied that less than or about what they anticipated was left unsold, 44 percent considered insufficient demand 
a major or moderate challenge and 74 percent deemed unpredictable demand a major or moderate challenge. 
Another potential reason that the great majority of suppliers were on target at selling inventory may be that most 
have adequate storage (see below) and planned for inventory carryover.

Responses were examined by the three categories of overall sales. Among middle-sized suppliers ($500,000 
to $4,999,999 in sales) 18 percent indicated that there was less left unsold than they anticipated, compared to 
10 percent among small-size suppliers and 14 percent among large suppliers. It is not immediately clear why 
middle-size suppliers had less unsold than they anticipated. This could be related to the markets served and busi-
ness models of middle-sized companies.

FIGURE 7-13  Types of information used by suppliers in anticipating future demand.
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Suppliers were asked about the extent to which the availability (or lack thereof) of different types of storage 
(freezer storage, refrigerated storage, and ambient storage) limits the quantity of seed they can sell. Approximately 
30 percent of the responding suppliers said that the lack of freezer storage and/or refrigerated storage (32%) limits 
their sales (Figure 7-15a). There were no differences between how suppliers in the East and West answered this 
question. However, as shown in Figure 7-15b, storage is more of a limiting factor for quantity of seed potentially 
sold relative to the size of the suppliers (based on annual sales). In particular, nearly 40 percent of smaller firms 
said that they are constrained by limits on refrigerated storage.

CHALLENGES FACED BY SUPPLIERS

Respondents were asked about the challenge they face as suppliers of native seed or plants. Figure 7-16a 
shows that unpredictable demand was described as a major or moderate challenge by 74 percent of suppliers. 
Given the large share of suppliers who responded that the quantity of native seed or plant materials left unmarketed 

FIGURE 7-14  Approximate percentage of inventory unsold at the end of the marketing year.

FIGURE 7-15a  Impact of lack of storage on the quantity of seed suppliers can sell, by storage type.
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was either about or less than what they expected, this suggests that they believed that their sales could have been 
higher if they had been better able to anticipate demand for particular species or species by seed zone. Over half 
of the respondents (60%) indicated that “difficult-to-grow species” are a major or moderate challenge, and half 
(49%) mentioned the lack of stock seed from appropriate seed zones or other specified locations are a major or 
moderate challenge. Insufficient demand was a major or moderate challenge for a little under half of the suppliers 
(46%). As with responses regarding unpredictable demand, the responses about insufficient demand are likely 
based on specific species or species by seed zone rather than overall seed output. Fewer respondents mentioned 
lack of seed testing protocols (34%) and demand for plants without propagation protocols (24%) as a major or 
moderate challenge.

This question was also summarized by total sales categories and location of supplier, Figures 7-16b and 7-16c, 
respectively. Generally, larger suppliers and suppliers in the West were more likely to describe most of these 

FIGURE 7-15b  Impact of lack of storage on the quantity of seed suppliers can sell, by storage type and annual sales.

FIGURE 7-16a  Challenges faced by suppliers of native seed and plant materials.
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challenges as a major or moderate problem. Demand for plants without propagation protocols seemed to be an 
exception that was more likely to be a challenge to smaller suppliers and suppliers in the East.

Ability to Expand Capacity

To better understand capacity, suppliers were asked whether they could expand their operations in response to 
anticipated higher demand. Specifically, suppliers were asked about ability to (1) wild-collect more seed; (2) grow 
more native plants with the goal of producing and selling native seed; and (3) grow and sell more native plants. 
Suppliers were also asked about perceived barriers and disincentives that might stand in the way of expanding in 
these areas.

FIGURE 7-16b  Challenges (major or moderate) faced by suppliers of native seed and plant materials, by annual sales.

FIGURE 7-16c  Challenges (major or moderate) faced by suppliers of native seed and plant materials, by region.
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In response to the question “If you were to anticipate higher demand for directly wild-collected native seed, 
would your business be able to expand to collect more seed?” Sixty-two percent of suppliers said, “Likely yes” and 
38 percent answered “Likely no.” A higher percentage of suppliers in the East (66%) thought they could expand 
their business than in the West (55%). Seventy-six percent of the suppliers with the highest annual sales felt they 
could expand their wild-seed collection efforts. Figure 7-17 presents responses to this question for all suppliers, 
and by the overall sales categories and by the location of the supplier.

When asked about barriers or disincentives to wild-collecting native seed, 71 percent of suppliers said 
that major barriers exist. Table 7-1 provides a summary of the types of barriers that were described by the 
respondents and the number of respondents that mentioned this barrier. Because access to land is a barrier 

FIGURE 7-17  Suppliers’ ability to expand wild collection of seed if they were to anticipate higher demand, by region and 
annual sales.

TABLE 7-1  Supplier Perspectives on Major Barriers and Disincentives to Wild-Collecting Native Seed

Barrier Count

Access to land 62

Availability of seed on the land 26

Labor 22

Depletion of the resource 17

Cost 13

Time 12

Markets 10

Knowledge 10

Environmental factors   7

Ethical reasons   6

Quality of seed   6

Resources available   4

Other   2
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for many, the largest suppliers may have more access to private land from which to collect than companies 
with lower revenues.

In response to the question “If you were to anticipate higher demand, would your business be able to 
expand to grow more native plants with the goal of producing and selling native seed?”, 75 percent said 
“Likely yes” and 25 percent said “Likely no.” Larger suppliers were more likely to respond affirmatively. 
Figure 7-18 presents responses to this question for all suppliers, and by the overall sales categories and by 
the location of the supplier.

When asked about barriers to growing native plants with the goal of producing and selling native seed, 43 percent 
of suppliers said that there were major barriers. Table 7-2 provides a high-level summary of the types of barriers 

FIGURE 7-18  Suppliers’ ability to grow more native plants with the goal of producing and selling native seed if they were 
to anticipate higher demand, by region and annual sales.

TABLE 7-2  Supplier Perspectives on Major Barriers and Disincentives to Growing Native Plants with the  
Goal of Producing and Selling Native Seed

Barrier Count

Markets 24

Seed/plant viability 14

Cost 14

Availability   8

Space   8

Environmental factors   7

Labor   6

Knowledge   6

Time   5

Resources   4

Zoning Requirements   3

Permits   3

Other   3
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that were described by the respondents and the number of respondents that mentioned this barrier. Twenty-four cited 
reasons categorized as “market,” 14 cited “cost,” and 8 cited “availability.” Respondents may have cited more than 
one barrier. As noted earlier, cost and availability considerations are jointly driven by market forces. So, the dominant 
category of barrier to greater native seed supply appears to be the market-driven confluence of uncertain demand, 
high production costs, and availability of native plants as an input to the production process.

In response to the question “If you were to anticipate higher demand, would your business be able to expand 
to grow and sell more plant materials?”, 83 percent of suppliers said “Likely yes” and 17 percent said “Likely 
no.” The responses were similar among suppliers in the eastern and western states. The smallest suppliers were 

FIGURE 7-19  Suppliers’ ability to grow and sell more plants if they were to anticipate higher demand, by region and annual 
sales.

TABLE 7-3  Supplier Perspectives on Major Barriers and Disincentives to Growing and Selling Plants

Barrier Count

Markets 29

Knowledge, education, perception 13

Cost 10

Viability   9

Labor   8

Availability   8

Time   3

Space   3

Environment   4

Permits   1

See previous comment   5

Other   6
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somewhat less likely to say that they could likely expand. Figure 7-19 presents responses to this question for all 
suppliers, and by the overall sales categories and by the location of the supplier.

In terms of barriers, 45 percent of the suppliers said that there were major barriers or disincentives to growing 
and selling plants. Table 7-3 provides a summary of the types of barriers that were described by the respondents 
and the number of respondents that mentioned this barrier. Similar to the types of barriers that surfaced in the 
responses about growing native plants with the goal of producing and selling native seed, the characteristics of the 
market were seen as the top barrier to growing and selling plants as well. Twenty-nine cited reasons categorized 
as “markets,” 10 cited “cost,” and 8 cited “availability.”

SUGGESTIONS FOR ADDRESSING THE CHALLENGES

The survey asked suppliers to provide suggestions that might help address the challenges they have encoun-
tered as suppliers of native seeds or plant materials. Table 7-4 provides a high-level summary of the types of 
suggestions and the number of respondents that provided these comments.

DISCUSSION

Suppliers are pivotal to the native seed supply chain. The strongest message that came from the survey was that 
suppliers need greater consistency and predictability from their buyers. In an open-ended question asking for final 
thoughts, some specific suggestions were that buyers should plan projects and communicate their seed needs on 
realistic timelines that account for the time needed to acquire and/or propagate material; that an information clear-
inghouse could be a useful mechanism for better connecting buyers and suppliers, thus reducing market friction; 
and that risk-sharing mechanisms such as contracting or down payments could help create a more stable business 
environment for suppliers. Several respondents pointed out that an unstable market is especially disadvantageous 
to small growers, who are important suppliers of diverse locally adapted native species.

TABLE 7-4  Supplier Suggestions to Address the Challenges Encountered

Category Description of the Types of Suggestions in the Category Count

Planning Better planning about native seed or plant needs (includes comments about how long it takes 
to grow a plant before it is ready to sell and disconnect between planning needs and time for 
a plant to grow).

31

Awareness, education Need for more and/or better education around native seeds or plant materials. 25

Coordination Better coordination or communication between entities. 20

Source Need for more native seed/plant sources, and issues related to availability and production. 15

Funding Need for more funding and/or consistent funding. 14

Policy Changing policies that impact growing seed. 10

Markets or economics Addressing economic or market concerns 10

Value shift Need to change paradigms, philosophy, mindset, etc.   9

Seed specific Suggestions specific to seed/climate change/germination/growing situation (coded as seed 
and not planning when it is about a specific type of seed or plant or crop).

  8

Regional focus More focus on regional/local seed production and/or sharing of collections.   7

Standards Need for better standards, uniformity.   7

Labor Addressing labor needs or requirements.   5

Access Addressing issues of access (without reference to policies).   4

Other Other responses not categorized elsewhere.   2
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The suppliers who responded to this survey most often anticipated demand not trying to predict wildfire fre-
quency or what was previously requested by the BLM consolidated buys, but by more consistently growing markets 
such as the urban and landscaping sector, and the USDA Conservation Reserve Program. That does not mean that 
the seeds they supply to these markets would be appropriate for all restoration purposes, only that markets that 
are predictable and stable are able to get the focus of suppliers.

Another theme of the open-ended comments was that buyers are not always knowledgeable about the use of 
native plants in restoration and other uses. They may not be aware of which native plants to use in a given project, 
how to propagate these materials successfully, or even why it is important to use native species in restoration. 
There is confusion around seed zones, with some buyers being unaware of the need to use genetically appropriate 
material, while others have unrealistic expectations about how local the material should be. Better education of 
the personnel involved in seed buying and restoration, greater collaboration between buyers and knowledgeable 
suppliers, and a clear and agreed-upon system of seed zones were among the suggestions in this area. Even more 
broadly, suppliers suggested, a more thriving seed industry could emerge if agencies and their contractors, and the 
general public, had a better understanding of the importance of native plant species.

Multiple suppliers commented on the need for improved access to native seed collection sources on public 
lands, calling for a more streamlined permit process, protection of important source areas, and even the potential 
use of successfully restored sites for seed collection. Several growers also called for Plant Materials Centers to 
play a larger role in developing and distributing stock seed. The lack of stock seed of the local ecotypes desired 
by buyers is a barrier to their supply. Given that about two-thirds of suppliers sell seed of claimed wild origin, 
getting certified seed stock seed into the hands of producers would increase the confidence of seed users that the 
origins of the seed purchased has been verified.

In addition to establishing clear seed zones and an information clearinghouse, another function that suppliers 
suggested could be an improved system of seed testing, quality control, and labeling, which would protect 
high-quality suppliers. Some suppliers also called for technical assistance, such as the development of techniques 
for cleaning and propagation.

CONCLUSIONS

Conclusion 7-1: Suppliers view unpredictable demand as their leading challenge (75% of respondents). The 
problem is particularly acute among western suppliers of native seeds and plants (81%).

Conclusion 7-2: The top two technical challenges reported by suppliers are difficult-to-grow species of native 
plants (60%) and lack of stock seed from appropriate seed zones or locations (50%).

Conclusion 7-3: If they could reliably anticipate demand, the majority of suppliers who replied to these questions 
said that they could (1) expand wild collection of native seed (62%), (2) produce more native seed (75%), and 
(3) grow more native plants (83%).

Conclusion 7-4: Suppliers use past purchases to predict future demand, although suppliers also know that buyers 
will take substitutions, which creates a circular system that does not serve to expand the diversity of species and 
ecotypes for the market.

Conclusion 7-5: For increasing the supply of wild-collected native seed, the principal barrier is access to land. 
For expanding production of native seed and plant materials, 43 to 45 percent of suppliers reported barriers, with 
markets cited as the leading barrier in both cases.

Conclusion 7-6: Sixty-five percent of suppliers report that they sell certified Source-Identified seed. About the 
same percentage (68%) also sell seed of claimed wild origin or provenance.

Conclusion 7-7: Lack of refrigerator or freezer storage limited sales for roughly 30 percent of native seed suppliers.
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Conclusion 7-8: Among supplier suggestions to address the challenges that they encounter, four of the top seven 
response categories were related to communicating demand to suppliers (i.e., planning, communication, funding, 
and markets or economics).

Conclusion 7-9: Some suppliers suggested that a more thriving seed industry could emerge if agencies and their 
contractors, and the general public, had a better understanding of the importance of native plant species.

Conclusion 7-10: Marketing or production contracts were used by half of supplier respondents. The most highly 
valued contract characteristics (described as “very important” or “somewhat important” by 75% or more of 
suppliers) were delivery timeline, price guarantee, and guarantee to purchase a predetermined quantity.
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Knowledge Gaps and Research Needs to 
Support the Native Seed Supply

For the seed supply to work efficiently, there is a need for a strong foundation of knowledge to underpin 
decision making. Because native seed is a high-value product and decisions about its use have consequences, not 
the least of which is the success or failure of restoration projects, the effective management of the nation’s seed 
supply must be supported by knowledge drawn from many sources.

Over the course of the assessment the committee learned of multiple types of information needs. There are 
some issues that call for innovative and even transformative research with potentially broad applicability across 
the nation, for example, seed sourcing with particular attention to climate change, the integration of traditional 
ecological knowledge into restoration practices, and the economics of native seed production and markets.

Other issues call for the accelerated development and wider dissemination of improved technical knowledge 
relevant to specific regions and/or species, including how to improve the genetic diversity, viability, quality 
testing, long-term storage, and deployment of seeds and other native plant materials for restoration. While not a 
research topic per se, the utility of seed certification is highlighted (Box 8-2) as an avenue whereby the genetic 
research suggested in this chapter can be supported with a consistent set of definitions of germplasm status and 
development and cultivation protocols.

SEED SOURCING AND SEED ZONE DELINEATION

There is a considerable body of research showing that plant populations can become locally adapted to climate, 
soils, competitive regimes, pests and pathogens, and many other factors (Hufford and Mazer, 2003; Linhart and Grant, 
1996). This has led to local seed sourcing preferences for restoration, although the definition of “local” can be quite 
divergent between projects. For several species, seed transfer zones have been empirically derived from common 
garden studies. A summary of these, with maps, data, and citations, can be found on the US Forest Service’s Threat 
and Resource Mapping site.1 Seed transfer zones are geographic areas within which seeds can be planted with minimal 
risk of maladaptation (Kramer and Havens, 2009). Local adaptation can vary significantly between species so seed 
transfer zones are ideally determined on a species-by-species basis (Johnson et al., 2010; Leimu and Fischer, 2008).

For taxa where seed transfer zones have not been studied, provisional seed zones have been developed (Bower 
et al., 2014; Doherty et al., 2017) (see Figure 8-1a) including those that augment climate-only zones with molecu-
lar genetics (Massatti et al., 2020) and arbitrary geographic distance (Saari and Glisson, 2012) to source seeds. 

1  See https://www.fs.usda.gov/wwetac/threat-map/TRMSeedZoneMapper.php (accessed February 1, 2023).
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However, many studies suggest that using an ecologically similar source site leads to better outcomes (Hereford, 
2009; Johnson et al., 2010, 2015). See Figure 8-1b for a map of Omernik Level III ecoregions used to source 
seeds for all species.

Despite the existence of considerable case-by-case research on local adaptation, there is still a great need to 
improve the overall scientific basis for seed zone definitions, with the goal of creating widely accepted standards 
for seed zone delineation which could significantly improve the functioning of the native seed market.

SEED SOURCING AND CLIMATE CHANGE

Rapid climate change now poses a fundamental challenge to traditional approaches to seed sourcing in res-
toration. Many restoration projects are now obtaining seed from more distant sources (provenances), employing 
strategies such as broadening the definition of local (relaxed local provenancing), creating mixtures from differ-
ent source areas (composite provenancing, admixture provenancing), and obtaining seeds from regions where the 
climate resembles the predicted future climate of the restoration location (predictive provenancing) (Breed et al., 
2013, 2018; Broadhurst et al., 2008; and Havens et al., 2015).

Mixed-provenance strategies have also been proposed to increase genetic diversity and therefore the potential 
for climate adaptation (Bucharova et al., 2019; Prober et al., 2015; but see Kramer et al., 2018). The Climate Smart 
Restoration Tool2 maps current and future seed transfer limits for seed lots based on empirical or provisional data.

The science of climate-adapted restoration is new and rapidly evolving, and conclusive empirical tests of 
proposed strategies are scarce. This creates tremendous needs and opportunities for basic and applied research, 
which could include conducting an actual restoration project in a rigorous experimental fashion using the principles 
of adaptive management. We note that seed of known provenance (such as source-identified seed) is a critical 
requirement for such research (Havens et al., 2015; Vitt et al., 2022).

2  See https://climaterestorationtool.org/csrt/ (accessed December 1, 2022).

FIGURE 8-1a  Provisional seed transfer zones (colored areas) developed by the US Forest Service for the continental United 
States with an overlay of Omernik Level III ecoregional boundaries (black outlines) that distinguish areas with similar climate, 
but that differ ecologically.
SOURCE: US Forest Service (Bower et al., 2014; Omernik, 1987).
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SPECIES DIVERSITY AND COMPOSITION

Just as seed selection will be informed by studies on the role of genetic diversity and provenance within a spe-
cies and population, there are many research questions to be addressed about the appropriate selection of species and 
species mixes for restoration projects. Of course, the basic goal in many cases is to reestablish as many as possible 
of the plant species that were present at a site prior to disturbance. However, there are other instances in which this 
goal is not achievable because of highly altered site conditions, lack of pre-disturbance information, or scarcity of the 
necessary plant material. Also, there are cases in which the selection of species mixes is directed at outcomes such 
as supporting pollinators or wildlife, regenerating depleted soil microbiota, or maintaining stable plant cover under 
challenging physical conditions. For selecting species mixes, an extensive literature based primarily on controlled 
small-scale experiments suggests the general principle that higher levels of plant diversity at the species, functional, 
and/or phylogenetic levels will lead to higher average biomass, temporal stability of biomass, or other desirable 
aspects of ecosystem function (Cardinale et al., 2006, 2007, 2012; Gamfelt et al., 2013; Gross et al., 2014; Hector and 
Bagchi, 2007; Hooper et al., 2012; Kinzig et al., 2002; Loreau and Hector, 2001). The application of this ecological 
principle to actual restoration practice, especially at the scales of heterogeneous landscapes, is highly deserving of 
further research. Many other questions concerning species composition in relation to restoration success are also 
in need of further attention. For example, either functional traits (e.g., Leger et al., 2021), or patterns of species 
co-occurrence in undisturbed sites (e.g., Agneray et al., 2022), may be valuable tools for designing species mixes that 
are capable of achieving such goals as withstanding harsh environments, co-occurring stably, and resisting invasion.

Research on general principles of restoration success is the provenance of the federal research agencies, includ-
ing the National Science Foundation, US Department of Agriculture National Institute of Food and Agriculture 
(NIFA), and the US Geological Survey (USGS). For example, applied research being pursued by the USGS in the 
context of the Colorado Plateau Plant Program seeks answers to fundamental questions with practical applications 
(see Box 8-1).

FIGURE 8-1b  Omernik Level III ecoregions.
SOURCE: Environmental Protection Agency (Omernik, 1987).
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TRADITIONAL ECOLOGICAL KNOWLEDGE

Indigenous cultures traditionally place tremendous importance on the links between human and nonhuman 
domains, which is reflected in the diverse practices with which they historically managed their plant and animal 
resources (e.g., Hornborg, 2006; Viveiros de Castro, 2004). Former federal policies reducing tribal land and forced 
cultural assimilation threatened traditional knowledge for much of the 19th and 20th centuries (see Chapter 5). Recov-
ering and maintaining traditional knowledge was of high importance in the Tribal Nursery Needs Assessment (Luna 
et al., 2003).

For land management and native plant restoration, there is a growing realization that combining traditional 
ecological knowledge with western science can benefit both tribal needs and western science approaches to 
native plant research (Anderson and Barbour, 2003; Berkes, 2008; Berkes et al., 2000; Dockry et al., 2022; 
Eisenberg et al., 2019; Pierotti and Wildcat, 2000), a theme also highlighted in recent popular books (e.g., 
Kimmerer, 2013). The Fort Belknap Native Seed and Restoration Program and the Grand Ronde Tribal Native 
Plant Materials Program described in Chapter 5 show how native knowledge and western science can success-
fully engage.

A critical area for research is to better understand the collecting, growing, harvesting, and storage of native 
plants on tribal lands, in the context of managing and promoting ecological restoration and ecosystem management 
and the cultural uses of native plants. This need was also noted in the Tribal Nursery Needs Assessment and the 
Nursery Manual for Native Plants (Dumroese et al., 2009), yet it remains largely unmet. Critical to this process 
is engaging tribes in all aspects of planning, carrying out, and applying results from scientific projects to promote 
ecosystem management and native plant restoration (Dockry et al., 2022; Farley et al., 2015).

BOX 8-1 
Research Agenda for the Colorado Plateau Native Plant Program

The US Geological Survey (USGS) is conducting applied research for the Colorado Plateau Native 
Plant Program, a collaborative partnership with the Bureau of Land Management (BLM), and long list of 
partners in academe, industry, and nongovernmental organizations. Using restoration activities as a plat-
form for experimentation, the Survey’s work in the arid Plateau will provide insights that are important for 
seed selection and restoration success. For example, the USGS research agenda for 2021–2022 has set 
out the following research tasks, seeking answers to practical questions:

•	 Resolve patterns and drivers of genetic diversity, structure, and adaptation (i.e., landscape genetics): 
How does the degree of genetic diversity (too diverse, too little diversity) in plant materials used for 
restoration affect restoration outcomes?

•	 Determine adaptive phenotypic variation in natural populations (i.e., common gardens and plant 
traits): Can experimental plantings of a species sourced from different locations in a prospective 
new site provide clues to local adaptation?

•	 Quantify seed survival and establishment in the context of growing aridity: If soil moisture is critical 
for seed establishment, how will weather variability under climate change affect regeneration suc-
cess in restoration projects?

•	 Investigate the impact of seed increase on the genetic identity of restoration materials: How does 
the size of an accession used for seed increase affect the genetic identity of seeds relative of the 
wildland population?

•	 Investigate the long-term impacts of restoration materials on the genetic identity of plants 
in their natural communities: How do “non-local” plant materials affect pre-existing plant 
communities?
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ECONOMICS OF NATIVE SEED PRODUCTION AND MARKETS

This report offers a general sense of availability and uses of native seed and plant materials, but data gaps 
prevented it from offering a clear, quantitative picture at the national level. Not only is the magnitude of total 
native seed use currently not clear, by extension so too is our overall quantitative understanding of how native 
seeds are used and the costs to produce them. Economic research is needed to understand (1) the nature of demand 
and supply in the current native seed market; (2) the evolution of native seed uses over time; (3) costs of produc-
tion for major types of native seed; and (4) sources of production and price risk, as well as the effectiveness of 
alternative contract designs at mitigating those risks.

A comprehensive market study is needed simply to characterize the magnitude and details of the US native seed 
and plant material market. As noted in the introduction to this report, one-third of US territory is in government 
hands, with the rest held privately (Figure 1-1). For certain federal agencies, land areas under direct management 
are well known (Table 3-1), and some federal, state, and tribal agencies can report the use of native seed on their 
lands. Although tracking native seed use on private agricultural land is trickier because of the many buyers, the 
area planted with native seed under USDA programs like the large Conservation Reserve Program (see Iovanna 
and Pratt presentation reported in Chapter 6) is fairly clear (although seed species and quantities are not). On 
non-agricultural private land, there is no central data source to estimate native seed use. So, the first step is to 
measure the total land area planted with native species and the annual demand for native seed and plant materials.

As this report has shown, the uses of native seeds and plant materials vary widely. Some users aim to restore 
native plant ecology, while others seek to serve specific functions, such as soil conservation, pollination, or aesthetics. 
In effect the larger market for native seeds is composed of many submarkets of seed users with specific preferences. 
Users in some of those submarkets are more willing to substitute one species for another, meaning that they are more 
price sensitive. Research in the Colorado Plateau (Camhi et al., 2019) has found that where users are more open to 
substitutions (e.g., to meet a particular ecosystem function, like supporting rangeland grazing), they are more likely 
to choose seed that meets that goal at a lower price. By contrast, where seed demand must meet rigid specifications 
(e.g., to restore plant ecology with locally adapted genotypes), buyers are less willing to change species because of 
prices (so demand is more “price inelastic” in economist parlance). A quantitative, national assessment of native 
seed user requirements is needed to characterize those submarkets and how best to meet the component demands. 
Such a study should be done on a regional basis, not only because of the difference in land ownership regionally 
(e.g., more public land in the West), but also because certain uses are more urgent than others (e.g., establishing 
native rangeland species ahead of invasives versus planting roadsides with pollinator-friendly species).

Understanding future demand for native seeds calls for understanding past patterns. As wildfires have covered 
more acreage in the United States, the demand for seed to reestablish vegetative cover has grown. In recent years, it 
has become higher priority to meet that demand with native species—rather than exotics. On agricultural land too, 
the emphasis on native species has certainly expanded under the USDA Conservation Reserve Program. Thoughtful 
projection of future native seed needs will require an understanding of past patterns, both quantitatively and by species. 
This understanding must be paired with an awareness of how climate change is altering the demands for native seed.

Complementing demand-side studies there is a need to understand better the cost and time needed to produce 
native seed and plant material. Such information underpins the economic supply that makes native seed available. 
Here again, there is a need to study market segments, as costs of production will be strongly affected by such fac-
tors as the need for locally adapted genetics, availability of wild seed collection sites, plant life cycle (perennial 
versus annual), seed yields, and scale of production. Such production cost research would provide the basis for 
survey research on producer willingness to supply native seed under varying conditions.

Risk management is a high priority for producers of native seed and plant materials, as reported in the sup-
plier survey here. Much risk research is needed at the regional level for key native species. Research to improve 
understanding of production and price risks would inform better designs for production and marketing contracts. 
To date, there have been important innovations, such as the BLM Indefinite Delivery Indefinite Quantity contracts 
and the USFS Blanket Purchase Agreements, but there exists a plethora of alternative contract designs that could 
be adapted to meet the needs of the market for native seeds. Separate from characterizing native seed production 
and market risks is the need for research to test the alternative contract designs at connecting market demand with 
producer supply.
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BASIC SEED PRODUCTION INFORMATION FOR MORE SPECIES

Species-specific applied research is needed to improve the protocols for planting, growing, and harvesting 
many species. For many native grasses, production protocols are available and large quantities of seed can easily 
be produced using standard farming equipment. Native forbs are more problematic as they belong to a variety of 
plant families, with variable fruit and seed morphology and timing of ripening. Seed production may not begin 
until the second year or beyond, pollinator requirements may be unknown or may include native pollinators 
not present at the farm site, and insect and disease issues may emerge when the species is grown in a seed field 
monoculture (Cane, 2008; Shaw and Jensen, 2014). Very basic planting requirements (seeding date, rate, depth, 
etc.) must be determined, and specialized planting or harvesting equipment may be needed, when bringing new 
species into production. Stock seed supplies are often limited, necessitating an initial increase before field produc-
tion can begin. The results of on-farm trial and error are usually unavailable to other growers of the same species. 
Conducting and disseminating applied research has considerable potential to expand the diversity and volume of 
native seeds for restoration.

MAINTAINING GENETIC INTEGRITY DURING CULTIVATION

Maintaining the genetic integrity of seed through the increase process is also an important concern. Native 
seed farming to increase amounts of seed sourced from wild populations aims to maintain genetic diversity but 
may cause unintended genetic changes, particularly when plants are grown under conditions quite different from 
the wild source population. Cultivated populations can become maladapted to conditions in the wild (Ensslin 
et al., 2015; Espeland et al., 2017; Havens et al., 2004; Husband and Campbell, 2004). In production, plants may 
receive irrigation, be protected from herbivores, and be grown in rich or fertilized soils and under novel climatic 
conditions that could make them less fit when reintroduced (Conrady et al., 2022; Espeland et al., 2017). For 
example, cultivated Carlina vulgaris and Jasione montana exhibited loss of tolerance for drought and competition 
(Ensslin et al., 2015), and farmed Clarkia pulchella (of non-certified seed) showed strong increases in mortality 
especially in simulated drought conditions (Pizza et al., 2021), although some other studies found less evidence 
for cultivation-induced losses of genetic integrity of native seed (Conrady et al., 2022).

Seed certification requirements (see Box 8-2) are designed to reduce genetic changes by limiting the number 
of generations that can be produced from stock seed. Since generations grown, species mating system, the produc-
tion environment, and on-farm methodology all may differ and affect seed genetic integrity, more species-specific 
research is needed on genetic changes and how they can be managed during agronomic production.

SEED BIOLOGY AND SEED ANALYSIS

Accurate information about seed quality is essential for setting seed prices and calculating seeding rates. Seed 
tests that do not represent accurate seed quality affect costs and project success for users and income for produc-
ers. There are two difficulties in achieving quality information. First, there are federal, state, and private entities 
involved with analyzing and labeling native seed sold in the marketplace. Both regulations and laboratory quality 
across entities can be uneven. Second, the tests needed to assess quality are difficult to conduct accurately.

State seed laboratories in most states are members of the Association of Official Seed Analysts (AOSA)3 and 
follow AOSA seed analysis rules. State seed acts and regulations provide for truth in labeling and enforcement for 
seed lots of species covered by AOSA rules sold within the state. These requirements may differ across states. The 
Federal Seed Act (FSA) (USDA 1940 with revisions)4 takes precedence for seeds sold in interstate commerce but 
includes few native species. In addition to state seed laboratories there are commercial and private seed laborato-
ries and a federal regulatory seed laboratory. There are several seed testing and accreditation programs to which 
seed laboratories and individual seed analysts may apply for accreditation.5 This section discusses these issues 
and newer technology that may help with solutions.

3  See https://analyzeseeds.com/about-us (accessed February 10, 2023).
4  See https://www.ams.usda.gov/sites/default/files/media/Federal%20Seed%20Act.pdf (accessed February 10, 2023).
5  See https://www.betterseed.org/resources/seed-testing-accreditation-schemes/ (accessed February 10, 2023).
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Labeling seed for sale requires results of germination, purity, and noxious weed seed tests and that the date of 
each test be listed on the seed tag. Percent germination includes the germinated, hard, and dormant seed in the tested 
sample. Purity testing requires examination of 2,500 seeds to determine the percent pure seed, other crop seed, weed 
seed, and inert material. A sample of 25,000 seeds is required for noxious weed testing and the species and number 
of seeds of each noxious species found must be listed. Seed lots cannot be transported through or offered for sale 
in a state if the seed lot contains a species that is either prohibited (Prohibited Weed Seed), or present in excess of 
the number per pound (Restricted Weed Seed) as designated in the state seed law. Seed lots cannot be sold if they 
contain any seeds of species designated as a restricted noxious in the state where sold. Testing must be conducted 
within the period specified by the FSA (if applicable) for interstate shipment and by the state where the seed is sold.

There are more than 900 native species with official AOSA germination rules (about 5% of the US native 
flora). For some other species there are unofficial protocols that have come into use but have not received formal 
review and acceptance. These are provided in an AOSA database: Test Methods for Species without Rules.6 For 
the many native species lacking any guidance, analysts often use procedures found in the literature or rules or 
protocols developed for members of the same genus or for species from similar habitats. The result is that for these 
species, different procedures may be used by different laboratories, often resulting in disparate results.

Seed quality data are essential for setting seed prices and calculating seeding rates. Because both initial ger-
mination and total viability (includes dormant seed) of native seed lots are often highly variable, seed price and 
seeding rates are generally calculated on a basis of pure live seed (PLS) per pound. PLS pounds in a seed lot = 
[% purity/100] × [% viability/100] × pounds of bulk seed. Seed tests that do not accurately represent actual seed 
quality affect costs and project success for users and income for producers. In addition, seeding rates calculated 
on such inaccurate tests will not represent the actual PLS seeded per area, leading to misinterpretations of seeding 
outcomes and monitoring data.

Discrepancies in test results can arise from several factors:

•	 The number of Registered Seed Technologists at seed laboratories may be insufficient to meet the needs 
of the native seed industry.

•	 Many species lack official testing rules or protocols; thus different laboratories may use different test 
procedures and obtain differing results.

•	 Analysts often have little or no experience with many native species that are only rarely submitted for testing.
•	 Germination tests for dormant seeds requiring cold or warm stratification may take weeks or months. A 

viability test using tetrazolium chloride (TZ) is often requested as a substitute for a germination test as it 
can be completed relatively rapidly. The TZ tests do not reflect germination ability, but rather whether the 
seed is alive or respiring, or not (total viability). The tests must be conducted by experienced analysts and 
can represent additional costs.

•	 Equipment availability and quality (e.g., germinators, balances, microscopes, seed herbaria) varies among 
laboratories.

Solutions to these problems will require seed biology research, leading to the development of additional AOSA 
rules. Increased laboratory accreditation and training of analysts in native seed testing could also contribute to 
more uniform results among laboratories. Improved funding to enable acquisition of high-quality equipment would 
reduce differences among analysts in their ability to identify seeds and evaluate test results. Blind referee tests 
can identify discrepancies in test results among laboratories and point to training needs. New technologies being 
developed for crop seed testing and variety development may lead to more consistent results and require far less 
time than current methods that require examination of individual seeds. X-ray imaging in combination with ad hoc 
image analysis software can be used to automatically calculate fill and seed weight. By calibrating the interpretation 
of x-ray images to germination results, it would be possible to determine viability without the need for destructive 
and time-consuming tests, such as germination and TZ. Moreover, computer vision and AI technology applied to 
seed images can aid in seed identification and recognition of defects. These techniques require extensive image 
galleries for individual species, and the greater morphological variability in wild populations compared to highly 
selected crop varieties create challenges.

6  See https://analyzeseeds.com/test-methods-for-species-without-rules/ (accessed February 10, 2023).
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DISCUSSION

Restoration ecology has existed as a scientific discipline since the first half of the 20th century, and has made many 
important strides, yet is also noted for suffering a substantial disconnect between science and practice (Burbidge et al., 
2011; Cabin et al., 2010; Dickens and Sudling, 2013). In this chapter we have identified what we believe are the most 
important knowledge gaps that impede the ability of the native seed supply to develop more fully and function effectively.

Some of the knowledge gaps lie in the realm of investigator-driven, conceptually innovative research, 
which is traditionally supported by competitive funding from research agencies including the National Science 
Foundation and USDA-NIFA. To maximally influence the nation’s seed supply chain, such basic research will 
need to be carried out at large scales, and using environments and species, that reflect the real-world challenges 
and constraints of restoration practice.

BOX 8-2 
Seed Certification and Genetic Integrity

Seed quality testing and a tag listing the testing results are required legally to sell seed. However, seed 
laws do not currently require the verification of the source location of seed and other attributes that aid in 
identifying the best seed for a particular project or seed zone. Some private and public organizations pro-
cure seed from trusted collectors and growers without such verification, but for most native plant materials 
offered for sale, independent, third-party verification can be provided by state seed certification agencies 
(SCAs). This is an optional, fee-based service paid by plant materials producers, but the nominal cost is 
passed on to buyers desiring verification of source and production protocols that maintain genetic integrity.

As the genetic composition of “locally” sourced native plant material used for restoration ostensibly 
provides an adaptive advantage and promotes ecological relationships needed for desirable ecosystem 
services, the SCAs introduced a process to verify seed collected and increased from wild plant popula-
tions through “natural track” certification in the early 1990s. The categories on the natural track are Source 
Identified (SI), Selected (S), Tested (T), and Variety/Cultivar (see “How AOSCA Tracks Wildland Sourced 
Seed”7).

All natural-track germplasm is genetically non-manipulated and may be advanced from SI (geographic 
origin known) to S, T, and Variety/Cultivar categories. The latter designations may be used to indicate that 
the intact population from which the seed was collected is recognized to have desired traits and ecological 
attributes (e.g., drought tolerance, wide geographic adaptation, etc.) applicable to specific revegetation 
and restoration needs of seed buyers.

Seed zones to promote the use of locally adapted genetic material for ecological restoration are be-
ing developed and utilized although additional research and experience are needed. Seed zone or other 
geographic designations for single or pooled accessions of native plant populations can be accommo-
dated by SCAs if they are provided with appropriate documentation as to source locations and collection 
procedures used.

Population changes and inadvertent selection with successive seed generations can alter the proper-
ties of plant materials. Although inevitable, they can be mitigated by ensuring that the initial population size 
collected and subsequent seed increase generations are adequate, conducting seed increases in similar 
environments to those of the original seed source, monitoring seed increases as part of the certification 
process, and long-term maintenance of seed sample from the initial G0 population and all seed increases 
(Gx) for future comparisons and use as stock seed as necessary. Given the need for third-party verification 
and tracking of germplasm source, seed increase generations, genetic distinctions, and cultivation proto-
cols, certification is a valuable tool to protect the interests of participants in the native seed supply chain.

7  How AOSCA Tracks Wildland Sourced Seed, see https://www.aosca.org/programs and services (accessed December 30, 2022).
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Other critical knowledge gaps lie in technical areas that are typically addressed by applied research organiza-
tions including USGS, USDA Agricultural Research Service, and others. While much applied research has already 
been carried out on many of the subjects the committee has discussed, there remains a need to identify solutions 
that are broader and more generally applicable—a nationwide system of seed zones being a notable example.

Conclusion 8-1: Many information gaps affect the ability of the native seed supply to function efficiently and 
effectively. Addressing them would inform decision making, reduce uncertainty, and improve restoration outcomes.

Conclusion 8-2: Important gaps in basic research include developing and testing strategies for seed sourcing that 
take rapid climate change into account; integration of traditional ecological knowledge into ecological restoration; 
and the role of species diversity, traits that contribute to survival, and the economics of the native seed industry.

Conclusion 8-3: Critical needs for the development and dissemination of improved technical knowledge include 
identifying basic growing requirements for more species, maintaining genetic integrity during cultivation, improved 
approaches to seed analysis, and greater use of seed certification.

Conclusion 8-4: Tribal leadership and collaboration are essential features of research on traditional ecological 
knowledge and tribal uses of native plant materials.
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9

Summary Conclusions and Recommendations 
for the Native Seed Supply

DISCUSSION

The seeds of native plant species are unique, and their supply is closely tied to the natural landscape from 
which they originate. At a time when the demand for native seed in ecological restoration and other applications 
is increasing sharply, many of those landscapes are subject to human-induced environmental stressors that imperil 
the immense biodiversity they embody. Therefore, native seeds are needed from natural landscapes to improve 
the ecosystem functionality of degraded landscapes, and for many other applications that benefit from their use.

This is also a time of major transition in the types of demand for native seed, and the needs are evolving. 
Over the last several decades, there has been a shift from the use of non-native seed species to an increased use of 
native species in restoration and rehabilitation. A greater diversity of native species of some types, such as grasses, 
is now available, but far less so for others, such as forbs. For some applications, such as on eroded slopes, and 
after fires, there is a lack of native seeds that meet short-term performance needs such as rapid soil coverage, so 
non-native seeds are used.

Public-sector seed buyers at the federal and state level are increasingly requesting native seed sourced from 
specific geographic locations or that is otherwise considered locally adapted. This demand trend is also happen-
ing in restoration projects on private land. The committee learned from seed buyers that the availability of native 
seed is insufficient, both in terms of its availability when needed, and from the standpoint of the desired diversity 
of species, ecotypes, geographic origin, and other characteristics. Substitutions for desired species or seeds from 
desired seed zones are not rare even for routine uses (e.g., maintenance, conservation program uses, habitat cre-
ation) and a common occurrence with respect to emergency needs.

On the other hand, the committee learned from suppliers of native seed that uncertain demand is a major bar-
rier to their ability to provide what buyers need. They indicate that they are poised to produce additional seed of 
much needed diverse species and ecotypes if they have access to the necessary source material to begin production 
and a clearer and more consistent signal for demand.

As the committee pondered the juxtaposition of how this increasing demand for native seed apparently is not 
enough to stimulate a sufficient supply response to fill the need, several puzzle pieces began to connect. One large 
piece of the puzzle is that a large diversity of existing native plant populations is on public lands, and in the West, 
managed by several federal agencies, with their properties intertwined across almost half of the land area, adja-
cent to state, tribal land, and private lands. The federal government is far less present in the eastern part of the 
United States, but many natural areas are under management of state and local governments and by land trusts on 
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private reserves. In some cases, as the committee learned in the case of Iowa, virtually the only remaining natural 
prairies in the state exist along the sides of public roads. Thus, the source of much of the stock seed that suppliers 
need to produce primarily exists on publicly managed lands.

The solution to the native seed supply shortage is not to rely solely on the direct use of wild collections for 
all public projects, which would dangerously decrease the resource. The native plant communities on public land 
would be better used as the building blocks for the comprehensive assembly of a sustainable, public-private native 
seed industry. Congress charged the federal land-management agencies to carry out a plan for a native seed supply. 
The collection of seed from public lands needs to be managed as a critical renewable resource with the goal of 
building that supply—one that is scoped to be representative of the genetic diversity across the landscape and 
scaled to meet the nation’s growing needs.

The implications to addressing this need include employing sufficient human resources and expertise dedicated 
to carrying out this comprehensive effort. Additional personnel are needed on multiple fronts, including for the 
responsibility of monitoring native plant populations across public lands, their overall health, and the genetics they 
embody, and for oversight of a methodical approach to seed collection based on rigorous protocols. The Seeds of 
Success program, with more than 27,000 accessions so far, is the example of a coordinated, high-quality collecting 
and seed banking effort to target wild populations of plant species in geographical locations of interest. To meet 
the need, that program needs to be conducted under the framework of a larger vision, at a bigger scale and in a 
wider breadth of geographies nationwide.

The next fundamental step to building the seed supply involves bringing banked seed into field cultivation 
through the complex transition from conditions in the wild to that of managed agriculture, and providing oversight 
of the seeds’ genetics during increase and multiplication—essentially the process of native seed development—that 
would result in more than just a single increase for one or two projects, but also in stock seed material for distribu-
tion to suppliers to produce seed with transparent origins, and clear identities and attributes.

Who can do this? A precedent for a process like this is currently led by the US Department of Agriculture’s 
Natural Resources Conservation Service (USDA NRCS) Plant Materials Centers (PMCs), which have for many 
years conducted plant development to feed the seed industry’s pipeline for soil conservation programs on pri-
vate lands. Many public land projects have used seed from the PMCs and continue to do so today. The PMCs 
maintain lines of stock seed for the private-sector seed industry, and help producers learn how to best grow the 
seeds economically. That work is complemented by USDA NRCS’s technical staff who provide advice to private 
landowners enrolled in conservation programs on the appropriate seeds to use for different conservation practices. 
Because the PMCs already supplied the industry with stock seed, these advisers support the demand for conserva-
tion seed purchases and direct landowner-buyers to seed types they know are available in the market.

This business model is an important example for consideration, although for several reasons, it does not solve 
all the problems of the native seed supply. The PMCs have become oriented to meeting primarily private-sector 
soil conservation needs. They also maintain some seed lines developed using a degree of selection or genetic 
manipulation for agronomic traits, such as yield, that many would consider inappropriate for restoration, but they 
also develop natural track plant materials. For example, the PMCs do collaborate with efforts like the not-for-
profit Texas Natives Seeds to develop supplies of native seeds (certified, natural track germplasm) that serve both 
restoration and revegetation goals.

There also does not yet exist a widespread advisory function for buyers of seed for restoration needs that 
parallels the one that the NRCS provides to landowners on soil conservation programs. Finally, at present, the 
PMCs are very leanly staffed, so an expansion of both the PMC mission and its capacity would be needed to meet 
the diverse needs of the federal land-management agencies, states, and private users of the nation.

To make the seed supply more robust, the many information gaps that affect the ability of the native seed 
supply to function efficiently and effectively need to be filled. Some of the needs are described in Chapter 8, and 
addressing them would inform buyers’ decision making, reduce uncertainty for suppliers, and improve restoration 
outcomes. Native seed suppliers also need production knowledge about difficult-to-grow species, and suppliers and 
users would benefit from more consistent seed testing methodologies. Progress is being made, but too slowly, and 
the resources needed to fill these gaps are insufficient, which holds the seed supply back. In addition to research 
needs, information about native seed use, prices paid for seed, seed contracting arrangements that share risk between 
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buyers and suppliers, acres restored, outcomes of seeding projects, and species used is not routinely documented 
and shared by land-management or statistical agencies. Better documentation would facilitate better planning.

The common needs of land-management agencies are a central piece of the puzzle. In addition to oversight for 
the public lands on which many native plant populations grow, the federal, state, and tribal land-management agen-
cies have similar uses and needs for native seeds, and in many regions, the lands under their control are physically 
contiguous, so they have common plant biodiversity needs. Generally, however, each agency addresses its seed 
needs independently and all find it difficult to obtain the supply of seeds needed to fully address their continual 
needs. Some, like the US Forest Service (USFS), have nurseries and seed-cleaning capacity to address a portion of 
its needs. The Bureau of Land Management (BLM) has warehouses that provide short-term storage for purchased 
seed. Other agencies and groups, such as the National Park Service, and most tribal nations, do not have internal 
units dedicated to planning or tracking native seed needs or purchases, and simply work on a project-by-project 
basis when funds are available. The committee found that agencies with multiple-year planning horizons, with 
priorities updated on a yearly basis, such as the Integrated Natural Resource Management Plans used by Depart-
ment of Defense land managers, appeared to be more successful in obtaining their desired seeds. Why not bring 
the considerable expertise, infrastructure, best practices, and assets that exist across the federal agencies together 
to address their common goals?

The committee found that the agencies do engage in collaborations on an ad hoc basis. In response to the 
2001 congressional mandate to develop a native seed supply, BLM and the USFS began to establish regional pro-
grams for native plant restoration and native plant materials development but have not been able to expand those 
programs to the geographic scale required to meet the seed needs of the federal agencies, much less the nation. 
The projects led by these agencies, such as those in the Pacific Northwest, Great Basin, Colorado Plateau, and 
Mohave Desert, are examples of the productive direction that cooperative action can take, but those are pilot-level 
efforts. These programs are limited relative to the need, and most regions across the nation lack any similarly 
focused programs. The National Seed Strategy developed in 2015 by BLM and other federal agencies and non-
federal partners conceptually recognized the need for extensive interagency and regional cooperation to meet its 
stated goals. For now, however, it is largely an aspirational blueprint pointing the way forward, and independent 
activities on elements of the blueprint comprise the extent of collective action.

The committee concluded that there is much to gain by taking interagency coordination a step further to build 
a national native seed supply for public lands, and beyond. Such a step necessitates a greater and more sustained 
level of engagement and funding. The extensive coordination required to address native seed needs is comparable 
to that employed for wildland fire response, and carried out through the National Interagency Fire Center, a home 
for the fire management programs of the federal land-management agencies and other federal units that deal with 
fire. It coordinates wildland firefighting across the United States using a regional approach to engage all levels 
of federal and state governments, the tribes, and the private sector in planning fire responses, mobilizing emer-
gency resources, conducting research, carrying out data collection and analysis, and communicating policy and 
best practices.

The same kind of focus and cooperative structure for addressing native seed needs could unify the agencies’ 
independent efforts to meet seed needs for restoration and rehabilitation, if consistent long-term funding was pro-
vided to carry out those activities on a large scale. Rather than compete with existing activities within agencies, it 
could reduce duplication, facilitate sharing of resources, and generate momentum to build the native seed supply 
that Congress requested more than 20 years ago.

The committee recognizes that bringing separate agencies together in this vision is not a simple task. However, 
the native seed needs and ecological restoration needs of the country are significant and the current pace at which 
they are being addressed will be overwhelmed in the coming years as climate change, habitat destruction, and 
species extinction intensifies. It is an understatement to say that time is of the essence to bank the seeds and the 
genetic diversity our lands hold for future extensive planting projects that will require large-scale seed production.

Recent legislation to provide funding for federal and state-level restoration efforts signifies that the congres-
sional interest in restoring the nation’s natural heritage is a priority. The needs of millions of acres of ecologically 
impaired landscapes across the nation have largely been unaddressed for lack of funds to conduct proactive resto-
ration activities. At this moment in time there are both the opportunity and the financial resources to act, so it is 
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urgent that a supply of native seeds appropriate to these landscapes be developed. The funds associated with this 
legislation represent a tremendous opportunity for the native seed supply and for the conservation and restoration 
of native plant communities. Addressing them proactively is a unique opportunity to build and stabilize the native 
seed supply chain.

The committee provides the following conclusions that represent a summary of those in the preceding chapters, 
as noted in the chapter numbers and conclusion numbers at the end of each conclusion. The summary conclusions 
provide an overarching rationale for the recommendations that follow them. The recommendations are for action-
able steps that can be taken to move the nation closer to the important goal of achieving a robust native seed supply.

Conclusion 1.0: Native plant communities are the source of seed for a diversity of seeding needs. There is urgency 
to the conservation and restoration of native plant communities and to building a native seed supply, as climate 
change and biodiversity loss have put many natural landscapes at increasing risk. Seed shortages continue to be 
a major barrier to restoration. The implementation of federal plans to build a native seed supply for public lands 
needs to be accelerated. Developing reliable seed supplies for ecological restoration is an achievable goal, but 
one that demands substantial inter-institutional commitment to work together on a comprehensive vision to support 
the development of a more robust seed supply industry, and at a much more intensive and expansive level than is 
currently under way. (Conclusions 1-2, 1-3, 1-4, 1-5, 3-2, 3-4, and 4-2)

Recommendation 1.0: The leadership of the Departments of the Interior (DOI), Agriculture (USDA), and 
Defense (DOD) should move quickly to establish an operational structure that facilitates sustained inter-
agency coordination of a comprehensive approach to native plant materials development and native plant 
restoration. An interagency approach focused on fulfilling the long-standing congressional mandate to develop a 
native seed supply for public lands could unify the agencies’ independent efforts to meet seed needs for restoration 
and rehabilitation. This focused effort would maximize returns on investment in native plant materials development 
and restoration and would augment, not replace or compete with, existing activities within agencies. One possible 
model for agency coordination on a national basis, organized regionally, is the National Interagency Fire Center.

Among the types of activities that could be the focus of concerted efforts include the following:

•	 Serve as the central coordinating platform for implementing the development of a national native seed 
supply for rehabilitation and restoration.

•	 Assist the launch, support, and oversight of regional native seed supply development activities.
•	 Coordinate the prioritization of species and ecotypes to meet seed needs for different regions.
•	 Co-develop national policy for native seed collection, seed sharing, and seed use.
•	 Co-develop and share best management practices for seed choice in restoration.
•	 Coordinate, prioritize, and support basic and applied research such as described in Chapter 8 and other 

region-specific needs identified in the National Seed Strategy.
•	 Review and strengthen policy guidance for the use of native seeds on public lands.
•	 Co-develop adaptive management approaches that use experimentation during restoration, gather data on 

outcomes, and use these data to guide future restoration actions.
•	 Provide a national, central data-collection platform and analytical capability.
•	 Serve as a focal point for training on seed collection protocols, storage practices, seed cleaning and testing, 

and other technologies.
•	 Produce informational resources for stakeholders in native seed supplies and native plant restoration.

Conclusion 2.0: In some regions (at, above, or below the state level), native seed needs are being addressed by 
networks or partnerships that include federal agencies, states, tribes, local governments, and the private and 
nonprofit sectors. Further development of these regional networks, plus greater coordination among them, is a 
promising way to stabilize demand, expand supply, and increase the sharing of information and technology that 
is critical to meeting native seed needs. (Conclusions 4-1, 5-1, 5-2, 6-1, 6-2, 6-3)
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Recommendation 2.0 Federal land-management agencies should participate in building regional programs 
and partnerships to promote native plant materials development and native plant restoration, helping to 
establish such regional programs in areas where they do not yet exist. Ideally, the existing regional programs 
and partnerships would grow into a complete nationwide network, assisted by the federal interagency coordinat-
ing structure envisioned in Recommendation 1.0. The size, geographic coverage, and membership of the regional 
programs would vary based on regional needs and would include many existing entities such as the USDA Plant 
Materials Centers and Agricultural Research Service seed banks, other seed banks, botanic gardens, public nurseries, 
universities, and other organizations. The regional partnerships could take on the following responsibilities:

2.1 Develop seed priorities. Each region has its workhorse native plant species, ones that are easily grown and 
highly abundant in natural communities, as well as its other priority species such as those that are important 
for pollinators and wildlife. Developing region-specific lists of priority species will enable suppliers to focus 
on developing stocks of the species, and ecotypes of these species, that are likeliest to be in high demand.

2.2 Conduct scenario planning and monitor climate change and habitat loss effects. To enable suppliers to 
anticipate and meet future needs, scenario planning at the regional level can be used to estimate the kinds and 
quantities of seeds likely to be in demand over multiyear horizons. Such planning scenarios would be based 
on estimates of current degraded land and future events likely to cause further degradation. These would be 
periodically updated through ongoing monitoring.

2.3 Collect wildland seed and curate stock seed. Regional programs should conduct or oversee the collec-
tion, increase, and curation of wildland-sourced seed to make it available for future production. Seed must be 
collected using protocols to record source locations, maximize genetic diversity, and protect wild populations. 
As banked stocked seed accessions deplete, additional wild collections will be necessary. As source popula-
tions are lost, or better ones located, ongoing monitoring and reevaluation will be needed.

2.4 Share information. Regional programs should develop informational tools derived from monitoring 
regional seed use practices and the success or failure of outcomes. This will inform smarter, more predictable 
selections of species for procurement in the regional marketplace and more effective restoration strategies.

Conclusion 3.0: Tribal uses for native plants parallel those of federal and state agencies and their needs include 
seed collection, increase, seed testing, implementation of seed zones, storage, and contracting for ecological res-
toration. The historic complexity of land management issues and interactions with federal and state governments, 
former Bureau of Indian Affairs (BIA) policies associated with cultural assimilation, and a lack of resources have 
constrained all aspects of tribal land management including activities to build capacity to meet native plant needs. 
(Conclusions 5-1, 5-2, 5-3)

Recommendation 3.0: The Bureau of Indian Affairs should work with the Inter-Tribal Nursery Council to 
promote and expand tribal nurseries. The Bureau of Indian Affairs should prioritize and support tribal native plant 
uses and capacities, consistent with the Bureau’s legal and fiduciary obligation to protect tribal treaty rights, lands, 
assets, and resources held under the Federal-Tribal Trust. Recognizing tribal sovereignty and self-determination, 
expanding the cultural, economic, and restoration uses of native plants by tribes will require the promotion and 
expansion of tribal nurseries and greater support for the Inter-Tribal Nursery Council. Additionally, tribal leaders 
and land managers should be fully engaged in planning, conducting, and applying results from scientific projects 
related to seed production and conservation, native plant restoration, and ecosystem management on tribal land.

Conclusion 4.0: Suppliers view unpredictable demand as their leading challenge. Suppliers indicate that seed 
contracts with clear delivery timelines, price guarantees, and a guarantee to purchase a predetermined quantity 
of seed of the specified ecotypes are most important to them. (Conclusions 3-1, 4-3, 6-6, 7-1, 7-2, 7-3, 7-4, 7-5, 
7-6, 7-8, and 7-10)
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Recommendation 4.0: The public agencies that purchase native seed should assist suppliers by taking steps 
to reduce uncertainty, share risk, increase the predictability of purchases, and help suppliers obtain stock 
material.

To stabilize the native seed supply, seed buyers could take the following actions:

4.1 Conduct proactive restoration on a large scale. Millions of acres of US public land are ecologically 
impaired. With new federal resources for restoration, federal and state agencies should plan restoration proj-
ects on a 5-year basis, ensure that stock seed has been made available to suppliers, and set annual purchase 
targets for the collection and acquisition of needed ecotypes of native plant species. These actions will result 
in considerable expansion and stabilization of the market for native seeds, benefiting suppliers and users alike.

4.2 Establish clear agency policies on native seed uses. Land-management agencies should establish clear 
policies on seed use on lands under their stewardship that support the use of locally adapted native plant 
materials in management activities, along with clearly delimiting the circumstances for allowing exceptions. 
This will send a strong signal of species and provenance needs to suppliers.

4.3 Support responsible seed collection and long-term seed banking. Intensive and carefully managed 
seed collection is needed to supply the native plant material enterprise and conserve native plant diversity 
for the long term.

In cases where native seed is collected from public lands by private suppliers for direct sale and use in res-
toration, land-management agencies should employ adequate personnel to issue permits and ensure responsible 
collection.

In other cases, where seed is collected for increase and native plant materials development, the federal agen-
cies should facilitate this activity by extending the Seeds of Success program to include all regions of the United 
States, and better supporting its activities.

In still other cases, native seed is collected and banked for long-term conservation. To continue building a 
species-diverse and genetically diverse long-term native seed bank, the federal agencies, led by BLM and the ARS 
National Plant Germplasm System, should accelerate their collaboration under the Seeds of Success program.

4.4 Contract for seed purchases before production. Public-sector buyers of native seed should amend their 
policies to enable contracting for purchases before the seed production cycle begins. Forward contracting, 
in which the buyer agrees to purchase specific seed at a future date, reduces grower risk by ensuring them 
a market.

4.5 Use marketing contract features that reduce demand uncertainty. Public-sector buyers of native seed 
should adopt marketing contract features that specify the delivery timeline, guaranteed prices, and guaranteed 
purchase of predetermined quantities that meet the buyer’s specifications.

4.6 Experiment with native seed contract designs. Public-sector buyers of native seed should experiment 
with cost- and risk-sharing contract designs, such as BLM’s Indefinite Delivery Indefinite Quantity (IDIQ) 
contracts, which are partially supported by a working capital fund.1 Other approaches also merit investigation, 
such as Blanket Purchase Agreements. In special circumstances, such as where high-priority species or ecotypes 
are unavailable, federal agencies should consider issuing contracts to suppliers for research and development.

1  The text of the recommendation was modified after release of the prepublication to clarify that the BLM IDIQ is not intrinsically tied to 
the working capital fund and can be supported from other funding sources.
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4.7 Consider providing premiums for local ecotype use in USDA conservation programs. USDA’s 
Farm Service Agency and state departments of agriculture should explore whether higher co-payments 
for landowners’ use of local ecotypes of native species in conservation program plantings would enhance 
environmental benefits while supporting a regional native seed industry. A requirement for the use of 
certified seed would assure growers that their efforts and expenses are not being undercut by seeds of 
unverified origins.

Conclusion 5.0: Suppliers indicate that difficult-to-grow species and lack of stock seed from appropriate seed 
zones or locations are their top two technical challenges. They identified communicating demand (issues related to 
planning, communication, funding, and the economics of the seed markets) as key to helping them achieve success 
in providing seeds to buyers. (Conclusions 1-1, 1-4, 7-2, 7-3, 7-4, 7-8, and 8-3)

Recommendation 5.0: Federal land-management agencies should work with their regional partners to launch 
an outreach program to provide seed suppliers with critical tools and information. This outreach task should 
include the following elements:

5.1 Strengthen the role of the National Resources Conservation Services (NRCS) in supporting native 
seed suppliers. The NRCS Plant Materials Centers (PMCs) can build on their historical role by develop-
ing materials and techniques and advising commercial growers on native seed production, emphasizing 
non-manipulated germplasm and production methods that minimize genetic change.

5.2 Support information sharing on restoration outcomes. Public land-management agencies should share 
new research and technical knowledge on restoration in publicly available technical progress reports.

5.3 Facilitate communication with growers. To support existing native seed growers and to encourage new 
ones, federal agencies should provide tools such as an online marketplace, and resources such as workshops 
and information on propagation, seed cleaning, and other techniques.

Conclusion 6.0: There are many information gaps that affect the ability of the native seed supply to function effi-
ciently and effectively. Addressing them would inform decision making, reduce uncertainty, and improve restoration 
outcomes. (Conclusions 4-4, 5-3, 8-1, 8-2, 8-3, and 8-4)

Recommendation 6.0: The federal government should commit to a rigorous research and development 
agenda aimed at expanding and improving the use of native seeds in ecological restoration. This includes 
the following actions:

6.1 Support basic research. Basic research to support restoration in an era of rapid change should be a 
priority for the National Science Foundation, USDA National Institute of Food and Agriculture, and the US 
Geological Survey (USGS). Some critical topics include restoration under climate change, species selection 
to promote ecological function, traditional ecological knowledge, and the economics of the seed market.

6.2 Build technical knowledge. Development and dissemination of new technical knowledge for restora-
tion should be important priorities for the research arms of federal land-management agencies, such as the 
USDA-ARS, USFS, Department of Defense, and USGS. Priority topics include improving techniques for 
production, maintenance of genetic integrity and quality, testing, storage, and deployment of native seeds.

6.3 Adaptive management. Public land agencies and their partners should commit to using a rigorous adap-
tive management approach that documents all features of the restoration plan, uses restoration treatments as 
experiments to address critical areas of uncertainty, gathers data on outcomes, and uses these data to guide 
future restoration actions.
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6.4 Seed zones. USDA-ARS, USFS, and USGS, in conjunction with regional programs, should seek to develop 
a more uniform national system of seed zones, which will be an important step in sending clearer signals to 
both seed suppliers and seed users.

Conclusion 7.0: An expansion is needed of humidity-controlled seed warehouses across all regions of the United 
States for temporary storage of seed. To encourage smaller-scale producers to enter the supply chain for native, 
ecoregional seed of many diverse species, there is a need to expand cooperative seed-cleaning facilities in areas 
where commercial facilities with specialized equipment capable of handling small lots of native seeds do not exist. 
(Conclusions 6-4, 6-5, and 7-7)

Recommendation 7.0: Federal agencies and other public and private partners, including seed suppliers, 
should collaborate on expanding seed storage and seed-cleaning infrastructure that can be cooperatively 
cost-shared regionally. Additional storage can improve the availability of seed ready for restoration when urgent 
but hard-to-predict needs arise. Greater refrigerated and freezer storage availability would protect the viability 
of purchased seed until its use. Seed-cleaning is also a significant technical challenge for new and small-scale 
suppliers. Regional native seed-cleaning facilities would encourage more growers to enter the supply chain.

Conclusion 8.0: BLM is the nation’s largest user of native seed for restoration and has the largest capacity for 
seed storage, but many constraints currently limit its capacity to act as a reliable purchaser of native seeds and 
thereby to support a more robust native seed industry. The capacity and staffing of its seed warehouses are also 
inadequate to meet existing and projected needs. (Conclusion 6-4)

Recommendation 8.0: BLM’s Seed Warehouse System needs to be expanded, particularly the capacity for 
cold storage, and supported by staff with up-to-date knowledge of seed science to manage the seed inventory. 
The BLM seed warehouses belong in a national program within BLM or the Department of the Interior to ensure 
they are funded, managed, expanded to meet national needs, and shared among agencies. With more warehouses, 
seed can be kept near the location where it will be used, reducing transportation costs, time, and seed viability loss.

Conclusion 9.0: BLM manages extensive areas of natural and seminatural land that constitute an important 
in-situ repository of seed stock for restoration, but conserving this critical resource is not yet recognized as a 
land-management objective. The agency’s native seed needs depend on the native plant communities that are the 
source of seeds. There is urgency to the need for conserving the biodiversity that is present in existing native plant 
communities on BLM land. (Conclusions 1-3, 1-5, 3-3, and 6-3)

Recommendation 9.0: BLM should identify and conserve locations in which native plant communities pro-
vide significant reservoirs of native seeds for restoration. Public land-management agencies should actively 
recognize and protect the natural plant communities that provide the ultimate sources of native seeds for eco-
logical restoration, using protective designations such as Area of Critical Environmental Concern or Research 
Natural Areas.

Conclusion 10.0: Developing reliable seed supplies for ecological restoration is an achievable goal for BLM 
and other public-sector users of native seed, but one that demands substantial institutional commitment to make 
restoration a high-priority objective, cultivate and empower botanical and ecological expertise in decision making, 
and create sustainable funding streams for restoration that enable long-term planning, successful implementation, 
and learning from experience. (Conclusions 1-4, 3-1, 3-4, and 8-1)

Recommendation 10.0: The Plant Conservation and Restoration Program (PCRP) should be empowered 
with additional capacity to plan, oversee restoration, and build stocks of seed.  BLM should give greater author-
ity and resources to the PCRP to oversee seed purchasing and warehousing decisions, monitor restoration outcomes, 
engage in long-term restoration planning, and ensure that staff with plant expertise are available to guide restoration 
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planners and seed purchasers across BLM. This expanded role for PCRP will hasten the pace of change toward 
the use of natives that is already under way. The PCRP should expand the use of IDIQ or other innovative, risk-
sharing contracts to build a diverse supply of native seed in BLM warehouses.

Collectively, these recommendations represent an ambitious agenda for action. The committee believes that 
agenda is commensurate to the challenges facing our natural landscapes, and to the responsibility of the federal 
public land-management agencies to take a focused, coordinated leadership role in addressing them. The committee 
is optimistic that the many public and private parties involved in land stewardship on behalf of tribal nations, 
states, and other landowners will be willing partners in ensuring their success.
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2011. He is the author of many scholarly publications, newsletters, and bulletins regarding seed certification and 
seed quality for agronomic crops and native plants. He presently serves as Treasurer for the Great Basin Chapter 
of the Society for Ecological Restoration.
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Appendix 2A

Semi-Structured Interview Guide for Federal Agencies

For any of these questions, if someone else could answer better, please give us the name and contact information 
for that person(s).

1.	 Let’s begin by describing your position and responsibilities within _____insert Agency name_____.  
Please provide a brief description of your job and the geographic focus of your work.
Interviewer’s prompts if missing from respondent’s description:
•  Position title
•  Location of office (city/state)
•  Geographic focus of work/responsibility
•  How position relates to the purchase/use of native seeds or plants for land management

Now we are going to focus on native seed and/or plant material purchased and/or used in projects within your 
scope of responsibility. By “native” we mean seed or plants indigenous to North America prior to European 
settlement. Plant material would include such things as plants, seedlings and vegetative material, except seed.

2.	 Do you use any of the following for any purpose on the projects within your scope of responsibility?
a.	 Native seed (Y or N)
b.	 Non-native seed (Y or N)
c.	 Native plant materials (Y or N)
d.	 Non-native plant materials (Y or N)
[If NO to both Q2a and Q2c (no native seed or native plant materials) skip to Q26]

3.	 For the projects within your scope of responsibility, how often are purchases made of native seed and plant 
material? Are purchases made on a routine schedule or an “as needed” basis?
Interviewer’s prompt if needed — e.g. several times a year, once a year, once every few years, rarely, etc.
Interviewer’s prompt: Can you share purchase records (3 years) with us?
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4.	 For purchases of native seed, thinking over the 3-year period, 2017–2019 (before the COVID-19 pandemic), 
for projects within your scope of responsibility, what were the most common species of native seed 
purchased?
Interviewer’s note: Here we are only referring to seed and not other plant materials. If the agency provides 
purchase records, this information may be included in those records. If the respondent reports mixes of 
native and non-native seed, try to ascertain the most common species of native seed in those mixes.

5.	 During this same 3-year period, roughly what were the average yearly expenditures for native seed? Your 
best estimate is fine.
Interviewer’s note: Here we are only referring to seed and not other plant materials.
Interviewer’s note: If not asked in Q4, ask whether they can share purchase records (3 years). If the 
respondent reports mixes of native and non-native seed, try to separate the cost of the native seed. If this 
is not possible, record the expediture for the mix.

6.	 Now I am going to list a number of potential uses of native seed or plant materials. For each of the following, 
please indicate whether you used or did not use native seed or plant materials for each purpose during the 
3-year period between 2017–2019.

a.	 Pollinator habitat projects
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

b.	 Creation/restoration of wildlife habitat (other than pollinator habitat projects)
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

c.	 Restorative activity on land in a wilderness/natural area
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

d.	 Invasive species suppression
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

e.	 Natural disaster recovery from such events as a hurricane, flood, fire, severe drought, etc.
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

f.	 Roadside seeding (after construction)
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

g.	 Roadside maintenance
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

h.	 Stream erosion mitigation/restoration
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure
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	 i.	 Soil protection (conservation plantings)
	 i.	 Used
	 ii.	 Not Used
	 iii.	 Unsure

	 j.	 Landscaping (around structures and in parks)
	 i.	 Used
	 ii.	 Not Used
	 iii.	 Unsure

	k.	 Green infrastructure (stormwater management, etc.)
	 i.	 Used
	 ii.	 Not Used
	 iii.	 Unsure

	 l.	 Rangeland grazing
	 i.	 Used
	 ii.	 Not Used
	 iii.	 Unsure

	m.	 Energy development remediation (example coalmine, oil drilling, fracking, etc.)
	 i.	 Used
	 ii.	 Not Used
	 iii.	 Unsure

	n.	 Green strips or vegetative fuel breaks to mitigate wildfire spread
	 i.	 Used
	 ii.	 Not Used
	 iii.	 Unsure

	o.	 Another purpose, please specify ______________________________________

Interviewer note: If the respondent thinks a particular usage fits in more than one category (for example – h) 
stream erosion may be part of e) natural disaster recovery – then code both uses.

What would you say was the most common use?

7.	 During this same 3-year period, did any of the procurements specifically seek native seed appropriate for 
use in a specific local area, or from a specific source location or seed zone.
a.	 Yes

What is your best estimate of the percent of those seeds that were actually purchased versus substitutions 
that did not fully meet these locality specifications?

b.	 No
Interviewer’s note: Here we are trying to determine whether the intended location of seed usage was 
part of the procurement process. If so, were they actually able to purchase the seed they sought, or was a 
substitution made?

8.	 For purchases of native plant material (other than seed), thinking over the 3-year period, 2017–2019, for projects 
within your scope of responsibility, what were the most common species of native plant materials purchased?
Interviewer’s note: Here we are only referring to plant materials and not seed.
Interviewer prompt: Can you share purchase records (3 years) with us?

9.	 During this same 3-year period, roughly what were the average yearly expenditures for these native plant 
materials? Your best estimate is fine.
Interviewer’s note: Here we are only referring to plant materials and not seed.
Interviewer prompt: Can you share purchase records (3 years) with us?
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10.	� I am going to list several ways to communicate to suppliers your future needs for native seed.  
Please indicate which ones you use.
a.	 Requests for proposals

Use
Not Use
Unsure

b.	 General publicity around projects
Use
Not Use
Unsure

c.	 Public meetings with suppliers
	 i.	 Used
	ii.	 Not Used
	iii.	 Unsure

d.	 Conferences or other professional meetings
Use
Not Use
Unsure

e.	 Informal communication with suppliers
Use
Not Use
Unsure

f.	 Other, please specify ______________________________________

11.	� In order to evaluate projects that involve native seed or plant materials within your scope of responsibility, 
do you check on the survival of the seed or plant materials after planting?
a.	 Yes, for most project
b.	 Yes, for some projects
c.	 No → Skip Q12

12.	� Generally, when is the last time you typically check on the survival of the seed or plant materials after 
planting?
a.	 About 1 year or less after seeding or planting
b.	 1 to 3 years after seeding or planting
c.	 More than 3 years after seeding or planting

It is important for the Committee to better understand the decision-making process when [AGENCY 
NAME] purchases native seed. For these next questions we request details on a “typical project” in which 
you have been involved.

13.	� We would like you to identify a typical project involving native seed use in which you have played a 
fairly major part in the decision-making about purchasing those seed — what species to buy, when to 
buy, from whom to buy, etc. What is the project’s name and can you provide a brief description?
Interviewer prompt if needed about general description of project, ask more about:
•  Purpose of project (and what makes it “typical”)
•  Approximate amount and type of native seed (species, certification, etc.) Acres covered.
•  Geographical area of use
•  If the project involves both native seed and plant material, include both.
•  Regulatory framework – whether regulations or policy is required or encouraged the use native seed 

and/or locally sourced native seed on the project.
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14.	� For this specific “typical” project, how was it determined exactly how much and which type of seed 
(species, germplasm within species, geographic identity, etc.) and plant materials were needed for this 
project?

15.	� From what source(s) did you obtain information about the availability of native seed (and plant materials) 
needed for this project?
a.	 In-house knowledge

Use
Not Use
Unsure

b.	 Advertising
Use
Not Use
Unsure

c.	 Preapproved vendors
Use
Not Use
Unsure

d.	 Request for proposals
Use
Not Use
Unsure

e.	 Other, please specify ______________________________________

16.	 Please describe the approval and funding process for this project.
Interviewer prompt if needed –
•  Did you determine what was needed and then ask for that funding? Did you get the funding you asked for?
•  Was the budget for the project determined in another part of your agency, causing you to modify the 

project specifications to match the budget?
•  Were you given an annual budget and had to work within it for multiple projects?
•  Were funds leveraged through special programs or other agencies or sources of funding such as 

partnerships or collaborations?
•  What was the specific source of funds for this project?
•  Is this process typical for other projects as well?

17.	 To purchase the seed used in this project:
a.	 Were your seed requirements included in a consolidated buy with other projects in your agency?
b.	 Were seeds for this project purchased separately from those needed for other projects?
c.	 Other, specify (Example, seed was obtained from stored seed in agency warehouse.)

18.	� What type of contracting method was used to purchase the seed? Common methods might include 
purchase directly from a spot market sale, use of a marketing contract ahead of delivery date, or use of 
a production contract in which there is a sharing of production costs or risks.
Interviewer prompt if needed – types of contracting arrangements.
• � Spot market sale of available seed or plant materials from the supplier’s current inventory. For example, 

a bid on a BLM Consolidated Seed Buy. Price and quantity are unknown in advance of the production 
process.

•  Marketing contract that specifies seed or plant materials type, price, quantity, and delivery date. 
Approved in advance of the sale, this contract may or may not be signed before production decisions 
have been made or seed is available.
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•  Production contract that specifies seed or plant materials type, desired quantity and delivery date. 
Contract shares some production costs and/or production risk (by providing flexibility on the quantity 
delivered and/or the delivery date), such as IDIQ. It may or may not specify a price.

•  Buying from agency warehouse
•  Other contracting arrangement – please describe

19.	 What input did you have in deciding which supplier was picked?
Interviewer prompt if needed?
•  You made the final decision
•  You had input but not the final decision
•  Decision was made elsewhere, you had little input

20.	� I want to understand the timeline for this project. I am going to list six activities and ask for when they 
took place. Reporting month and year would be helpful.
a.	 When did the planning for the project commence?
b.	 When was the decision made on what seed were needed?
c.	 When was funding authorization finalized?
d.	 When were seeds purchased or collection/production contracts awarded?
e.	 When were the seeds delivered?
f.	 When were the seeds actually utilized on the land?

21.	� Did project developers reach out to suppliers during the planning stage for technical information and/or 
information on availability?

22.	� Did this project eventually receive the amount and type of native seed (plant material) that was in your 
original “needs assessment?”
a.	 Yes
b.	 No. What occurred?

°  Was less seed purchased than requested? Why?
°  Was non-native seed substituted for native seed? If yes, because natives were too expensive, natives 

not available within project timeline, or just not available in general?
°  Was native seed having different characteristics substituted for preferred native seed? If yes, because 

preferred natives were too expensive, preferred natives not available within project timeline, or just 
not available in general?

23.	 In order to evaluate this project, did you check on the survival of the seed after seeding or planting?
a.	 Yes

	 i.	 About 1 year or less after seeding or planting
	ii.	 1 to 3 years after seeding or planting
	iii.	 Greater than 3 years after seeding or planting

b.	 No

24.	� How successful was the project in reaching its goals? Was the evaluation useful in setting parameters for 
similar future projects?

25.	� What was your overall satisfaction with the decision-making process and availability of native seed for 
this project? Why?

26.	� Do you anticipate that native seed and plant material purchase and use on projects within your scope of 
responsibility is likely to increase or decrease in the short term? . . .in the longer term? Explain:

END. Thank you for your help!
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Appendix 2B 

State Government Departments Survey Invitation Letter 

May 24, 2021 

<AGENCY NAME> 
<DIR NAME>, <TITLE> 

The National Academies of Sciences, Engineering, and Medicine is conducting an important assessment of the 
challenges faced by state government agencies that use native seed and plant materials. I am writing because it is my 
understanding that your agency uses native seed or plant materials for ecological restoration or other purposes. The assessment 
will benefit agencies, like yours, by identifying ways for improving connections between supply and demand for native seed 
and plant materials. 

We would greatly appreciate your asking the person who is most knowledgeable about the use of native seed and plant 
materials at the [Agency Name] to complete this brief online survey that is being sent to state agencies throughout the United 
States. The survey will ask about how the [Agency Name] uses native seed and plant materials, and the challenges 
encountered with obtaining native seed. 

The online survey is located here: https://opinion.wsu.edu/StateSeedNeeds 
Your survey access code is: <RespID> 

Responses to this survey are voluntary and your answers will be kept completely confidential by the National 
Academies and the Washington State University Social and Economic Sciences Research Center that is implementing the 
survey for us. No individual or agency/department will ever be identified in our results. For this study to be successful it is 
vitally important that we hear from as many agencies as possible. 

If you have any questions about why this survey is being done, please contact Krisztina Marton at the National 
Academies at KMarton@nas.edu. If you have questions about accessing the survey, please contact Thom Allen at Washington 
State University, ted@wsu.edu, or call him toll-free at 1-800-833-0867. 

Thank you for considering our request and we hope to hear from you soon. 

Sincerely, 

Robin Schoen 
Director, Board on Agriculture and Natural Resources 
The National Academies of Sciences, Engineering, and Medicine 
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Appendix 2C 

State Government Departments Web Survey Instrument 

[BRANCH: IF NO TO BOTH USES NATIVE SEED AND NATIVE 
PLANTS IN Q1 THEN SKIP TO Q27] 
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[BRANCH: IF NOT USED OR UNSURE TO 5a (COMMERCIAL SUPPLIER) GO TO Q7] 
 
 

 

    

 
[BRANCH: IF NO OR UNSURE TO Q07 GO TO Q09] 
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[BRANCH: IF NO OR UNSURE TO Q07 GO TO Q09] 
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[BRANCH: IF Q5A (PURCHASED FROM A COMMERCIAL SUPPLIER) IS NO OR UNSURE 
SKIP TO Q17] 
 

 
[BRANCH: IF BOTH Q15a AND Q15b ARE “NO” OR “UNSURE” SKIP TO Q17] 
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[BRANCH: IF Q5A (PURCHASED FROM A COMMERCIAL SUPPLIER) IS NO OR UNSURE 
SKIP TO Q17] 
 

 
[BRANCH: IF BOTH Q15a AND Q15b ARE “NO” OR “UNSURE” SKIP TO Q17] 
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[BRANCH: IF NEVER TO Q20 SKIP TO Q22] 

 

 
 

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

APPENDIX 2C	 139
 

    

 
[BRANCH: IF NEVER TO Q20 SKIP TO Q22] 
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[BRANCH: IF “NEVER” TO ALL SKIP TO Q24] 
 

 
[BRANCH: IF “NO” SKIP TO Q26] 
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Appendix 2D 

State Government Departments Survey Frequency Distributions 

Q01A  Does [DEPARTMENT] use native seed for any purpose? 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 89 91.8 94.7 94.7 

No 5 5.2 5.3 100.0 
Total 94 96.9 100.0 

Missing No answer 3 3.1 
Total 97 100.0 

Q01B  Does [DEPARTMENT] use native plant materials for any purpose? 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 85 87.6 94.4 94.4 

No 5 5.2 5.6 100.0 
Total 90 92.8 100.0 

Missing No answer 7 7.2 
Total 97 100.0 

Q02A  Does [DEPARTMENT] use non-native seed for any purpose? 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 69 71.1 74.2 74.2 

No 24 24.7 25.8 100.0 
Total 93 95.9 100.0 

Missing No answer 4 4.1 
Total 97 100.0 

Q02B  Does [DEPARTMENT] use non-native plant materials for any purpose? 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 60 61.9 65.2 65.2 

No 32 33.0 34.8 100.0 
Total 92 94.8 100.0 

Missing No answer 5 5.2 
Total 97 100.0 
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Q03A  Does [DEPARTMENT] conduct projects that use seed and plant materials at 
this level? Local or municipal level. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 64 66.0 80.0 80.0 

No 16 16.5 20.0 100.0 
Total 80 82.5 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 1 1.0   
No answer 13 13.4   
Total 17 17.5   

Total 97 100.0   
 
 

Q03B  Does [DEPARTMENT] conduct projects that use seed and plant materials at 
this level? Sub-state region covering more than one county or municipality. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 66 68.0 83.5 83.5 

No 13 13.4 16.5 100.0 
Total 79 81.4 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 1 1.0   
No answer 14 14.4   
Total 18 18.6   

Total 97 100.0   
 
 

Q03C  Does [DEPARTMENT] conduct projects that use seed and plant materials at 
this level? Statewide. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 76 78.4 88.4 88.4 

No 10 10.3 11.6 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 1 1.0   
No answer 7 7.2   
Total 11 11.3   

Total 97 100.0   
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Q03D  Does [DEPARTMENT] conduct projects that use seed and plant materials at 
this level? Other levels, please specify. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 12 12.4 38.7 38.7 

No 19 19.6 61.3 100.0 
Total 31 32.0 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 1 1.0   
No answer 62 63.9   
Total 66 68.0   

Total 97 100.0   
 
 
 

Q04A  Do you personally have an active role related to the purchase or use of seed or 
plant materials in this project area? Project planning. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes, active role 76 78.4 86.4 86.4 

No, no active role 12 12.4 13.6 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 2 2.1   
No answer 4 4.1   
Total 9 9.3   

Total 97 100.0   
 
 

Q04B  Do you personally have an active role related to the purchase or use of seed or 
plant materials in this project area? Providing biological expertise. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes, active role 73 75.3 83.0 83.0 

No, no active role 15 15.5 17.0 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 2 2.1   
No answer 4 4.1   
Total 9 9.3   

Total 97 100.0   
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Q04C  Do you personally have an active role related to the purchase or use of seed or 
plant materials in this project area? Purchase execution or contracting. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes, active role 60 61.9 69.0 69.0 

No, no active role 27 27.8 31.0 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 2 2.1   
No answer 5 5.2   
Total 10 10.3   

Total 97 100.0   
 
 

Q04D  Do you personally have an active role related to the purchase or use of seed or 
plant materials in this project area? Project management. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes, active role 70 72.2 79.5 79.5 

No, no active role 18 18.6 20.5 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 2 2.1   
No answer 4 4.1   
Total 9 9.3   

Total 97 100.0   
 
 

Q04E  Do you personally have an active role related to the purchase or use of  
seed or plant materials in this project area? Fieldwork, such as site preparation,  

seeding, and monitoring. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes, active role 60 61.9 68.2 68.2 

No, no active role 28 28.9 31.8 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 2 2.1   
No answer 4 4.1   
Total 9 9.3   

Total 97 100.0   
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Q05A  Between 2017-2019 did you obtain native seed or plant materials in this way? 
Purchased from commercial suppliers. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 85 87.6 95.5 95.5 

Not used 2 2.1 2.2 97.8 
Unsure 2 2.1 2.2 100.0 
Total 89 91.8 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 3 3.1   
No answer 2 2.1   
Total 8 8.2   

Total 97 100.0   
 
 

Q05B  Between 2017-2019 did you obtain native seed or plant materials in this way? 
Collected or grown by you. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 43 44.3 48.9 48.9 

Not used 39 40.2 44.3 93.2 
Unsure 6 6.2 6.8 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 3 3.1   
No answer 3 3.1   
Total 9 9.3   

Total 97 100.0   
 
 

Q05C  Between 2017-2019 did you obtain native seed or plant materials in this way? 
Obtained from project collaborator. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 55 56.7 62.5 62.5 

Not used 24 24.7 27.3 89.8 
Unsure 9 9.3 10.2 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 3 3.1   
No answer 3 3.1   
Total 9 9.3   

Total 97 100.0   
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Q05D  Between 2017-2019 did you obtain native seed or plant materials in this way? 
Obtained from any other sources. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 26 26.8 32.1 32.1 

Not used 27 27.8 33.3 65.4 
Unsure 28 28.9 34.6 100.0 
Total 81 83.5 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 3 3.1   
No answer 10 10.3   
Total 16 16.5   

Total 97 100.0   
 

Q06A  Between 2017-2019 did you use this way of purchasing native seed or plant 
materials from commercial suppliers? Purchased directly on the open market. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 66 68.0 80.5 80.5 

Not used 8 8.2 9.8 90.2 
Unsure 8 8.2 9.8 100.0 
Total 82 84.5 100.0  

Missing Branching skip 7 7.2   
Partial breakoff 4 4.1   
No answer 4 4.1   
Total 15 15.5   

Total 97 100.0   
 

Q06B  Between 2017-2019 did you use this way of purchasing native seed or plant 
materials from commercial suppliers? Purchased via a formal bidding process. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 52 53.6 65.8 65.8 

No 15 15.5 19.0 84.8 
Unsure 12 12.4 15.2 100.0 
Total 79 81.4 100.0  

Missing Branching skip 7 7.2   
Partial breakoff 4 4.1   
No answer 7 7.2   
Total 18 18.6   

Total 97 100.0   
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Q07  Were any of the native seeds used between 2017-2019 wild  
collected on state land? 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 38 39.2 44.2 44.2 

No 23 23.7 26.7 70.9 
Unsure 25 25.8 29.1 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
 
 

Q08A  How did the [Department] use the native seed that was wild collected on state 
land between 2017 and 2019? The seed was used to plant directly at a project site. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 36 37.1 92.3 92.3 

No 2 2.1 5.1 97.4 
Unsure 1 1.0 2.6 100.0 
Total 39 40.2 100.0  

Missing Branching skip 51 52.6   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 58 59.8   

Total 97 100.0   
 
 

Q08B  How did the [Department] use the native seed that was wild collected on state 
land between 2017 and 2019? The seed was used to grow plants with the purpose of 

harvesting seed or plant materials for future use. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 30 30.9 78.9 78.9 

No 7 7.2 18.4 97.4 
Unsure 1 1.0 2.6 100.0 
Total 38 39.2 100.0  

Missing Branching skip 51 52.6   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 59 60.8   

Total 97 100.0   
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Q08C  How did the [Department] use the native seed that was wild collected on state 
land between 2017 and 2019? The seed was used for another purpose. Please specify. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 7 7.2 24.1 24.1 

No 18 18.6 62.1 86.2 
Unsure 4 4.1 13.8 100.0 
Total 29 29.9 100.0  

Missing Branching skip 51 52.6   
Partial breakoff 5 5.2   
No answer 12 12.4   
Total 68 70.1   

Total 97 100.0   
 
 

Q09A  In obtaining seed for [DEPARTMENT] projects between 2017-2019, how important 
was it to obtain this type of seed? Native seed 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 72 74.2 82.8 82.8 

Somewhat important 14 14.4 16.1 98.9 
Not important 1 1.0 1.1 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q09B  In obtaining seed for [DEPARTMENT] projects between 2017-2019, how important 
was it to obtain this type of seed? Certified native seed 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 37 38.1 42.5 42.5 

Somewhat important 28 28.9 32.2 74.7 
Not important 10 10.3 11.5 86.2 
Unsure 12 12.4 13.8 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
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Q09C  In obtaining seed for [DEPARTMENT] projects between 2017-2019, how important 
was it to obtain this type of seed? Native seed that was collected from a designated 

geographic area or specified seed zone. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 43 44.3 49.4 49.4 

Somewhat important 29 29.9 33.3 82.8 
Not important 10 10.3 11.5 94.3 
Unsure 5 5.2 5.7 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q10  Were there any other important characteristics for the seed that was obtained during 
the 3-year period between 2017-2019? 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes, please specify: 36 37.1 41.4 41.4 

No 51 52.6 58.6 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q11A  Were native seed or plant materials used for this purpose  
between 2017-2019? Pollinator. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 72 74.2 82.8 82.8 

Not used 10 10.3 11.5 94.3 
Unsure 5 5.2 5.7 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
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Q11B  Were native seed or plant materials used for this purpose between 2017-2019? 
Creation/restoration of wildlife habitat (other than pollinator habitat projects). 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 76 78.4 87.4 87.4 

Not used 6 6.2 6.9 94.3 
Unsure 5 5.2 5.7 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q11C  Were native seed or plant materials used for this purpose between 2017-2019? 
Restorative activity on land in a wilderness/natural area. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 65 67.0 74.7 74.7 

Not used 13 13.4 14.9 89.7 
Unsure 9 9.3 10.3 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q11D  Were native seed or plant materials used for this purpose between 2017-2019? 
Invasive species suppression. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 51 52.6 58.6 58.6 

Not used 24 24.7 27.6 86.2 
Unsure 12 12.4 13.8 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
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Q11E  Were native seed or plant materials used for this purpose  
between 2017-2019? Natural disaster recovery from events such  

as a hurricane, flood, fire, severe drought, etc. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 32 33.0 37.2 37.2 

Not used 39 40.2 45.3 82.6 
Unsure 15 15.5 17.4 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
 
 

Q11F  Were native seed or plant materials used for this purpose  
between 2017-2019? Roadside seeding. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 58 59.8 66.7 66.7 

Not used 19 19.6 21.8 88.5 
Unsure 10 10.3 11.5 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q11G  Were native seed or plant materials used for this purpose  
between 2017-2019? Roadside maintenance. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 40 41.2 46.5 46.5 

Not used 27 27.8 31.4 77.9 
Unsure 19 19.6 22.1 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
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Q11H  Were native seed or plant materials used for this purpose between 2017-2019? 
Stream erosion mitigation/restoration. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 69 71.1 80.2 80.2 

Not used 10 10.3 11.6 91.9 
Unsure 7 7.2 8.1 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
 

Q11I  Were native seed or plant materials used for this purpose  
between 2017-2019? Soil protection. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 63 64.9 72.4 72.4 

Not used 14 14.4 16.1 88.5 
Unsure 10 10.3 11.5 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q11J  Were native seed or plant materials used for this purpose  
between 2017-2019? Landscaping. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 53 54.6 60.9 60.9 

Not used 24 24.7 27.6 88.5 
Unsure 10 10.3 11.5 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
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Q11K  Were native seed or plant materials used for this purpose  
between 2017-2019? Green infrastructure. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 43 44.3 49.4 49.4 

Not used 27 27.8 31.0 80.5 
Unsure 17 17.5 19.5 100.0 
Total 87 89.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 2 2.1 
Total 10 10.3 

Total 97 100.0 

Q11L  Were native seed or plant materials used for this purpose  
between 2017-2019? Another purpose, please specify. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 11 11.3 31.4 31.4 

Not used 9 9.3 25.7 57.1 
Unsure 15 15.5 42.9 100.0 
Total 35 36.1 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 54 55.7 
Total 62 63.9 

Total 97 100.0 

Q12  Does [DEPARTMENT] have programs to assist private landowners with the use 
of native seed or plant materials? 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 40 41.2 46.0 46.0 

No 42 43.3 48.3 94.3 
Unsure 5 5.2 5.7 100.0 
Total 87 89.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 2 2.1 
Total 10 10.3 

Total 97 100.0 
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Q13  Does [DEPARTMENT] contract out seeding or planting activities with native 
seed or plant materials? 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 68 70.1 78.2 78.2 

No 16 16.5 18.4 96.6 
Unsure 3 3.1 3.4 100.0 
Total 87 89.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 2 2.1 
Total 10 10.3 

Total 97 100.0 

Q14A  Does the [DEPARTMENT] have this form of seed storage? Ambient storage. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 56 57.7 64.4 64.4 

No 28 28.9 32.2 96.6 
Unsure 3 3.1 3.4 100.0 
Total 87 89.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 2 2.1 
Total 10 10.3 

Total 97 100.0 

Q14B  Does the [DEPARTMENT] have this form of seed storage?  
Refrigerated storage. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 24 24.7 27.6 27.6 

No 52 53.6 59.8 87.4 
Unsure 11 11.3 12.6 100.0 
Total 87 89.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 2 2.1 
Total 10 10.3 

Total 97 100.0 
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Q14C  Does the [DEPARTMENT] have this form of seed storage? Freezer storage. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 14 14.4 16.3 16.3 

No 59 60.8 68.6 84.9 
Unsure 13 13.4 15.1 100.0 
Total 86 88.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 3 3.1 
Total 11 11.3 

Total 97 100.0 

Q15A  Does [DEPARTMENT] use this type of contract? Marketing contracts that 
specifies the type, price, quantity, and delivery date of seed or plant materials. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 32 33.0 38.6 38.6 

No 36 37.1 43.4 81.9 
Unsure 15 15.5 18.1 100.0 
Total 83 85.6 100.0 

Missing Branching skip 7 7.2 
Partial breakoff 5 5.2 
No answer 2 2.1 
Total 14 14.4 

Total 97 100.0 

Q15B  Does [DEPARTMENT] use this type of contract? Production  
contracts that specifies the desired type, quantity and delivery  

date of native seed and plant materials. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 18 18.6 22.0 22.0 

No 43 44.3 52.4 74.4 
Unsure 21 21.6 25.6 100.0 
Total 82 84.5 100.0 

Missing Branching skip 7 7.2 
Partial breakoff 5 5.2 
No answer 3 3.1 
Total 15 15.5 

Total 97 100.0 
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Q16  Are the contracts usually established . . . 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid before the supplier begins 

the seed production 
process? 

15 15.5 36.6 36.6 

after the supplier begins 
the seed production 
process? 

10 10.3 24.4 61.0 

Unsure of timing of 
contract 

16 16.5 39.0 100.0 

Total 41 42.3 100.0 
Missing Branching skip 49 50.5 

Partial breakoff 5 5.2 
No answer 2 2.1 
Total 56 57.7 

Total 97 100.0 

Q17A  Do you use this source to obtain information about the availability of native 
seed and plant materials? In-house knowledge. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 86 88.7 97.7 97.7 

Not used 1 1.0 1.1 98.9 
Unsure 1 1.0 1.1 100.0 
Total 88 90.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 1 1.0 
Total 9 9.3 

Total 97 100.0 

Q17B  Do you use this source to obtain information about the availability of native seed 
and plant materials? Advertising. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 33 34.0 40.7 40.7 

Not used 38 39.2 46.9 87.7 
Unsure 10 10.3 12.3 100.0 
Total 81 83.5 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 8 8.2 
Total 16 16.5 

Total 97 100.0 
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Q17C  Do you use this source to obtain information about the availability of native 
seed and plant materials? Preapproved vendors. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 60 61.9 69.8 69.8 

Not used 17 17.5 19.8 89.5 
Unsure 9 9.3 10.5 100.0 
Total 86 88.7 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 3 3.1 
Total 11 11.3 

Total 97 100.0 

Q17D  Do you use this source to obtain information about the availability of native 
seed and plant materials? Request for proposals. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 43 44.3 51.2 51.2 

Not used 28 28.9 33.3 84.5 
Unsure 13 13.4 15.5 100.0 
Total 84 86.6 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 5 5.2 
Total 13 13.4 

Total 97 100.0 

Q17E  Do you use this source to obtain information about the availability of native 
seed and plant materials? Other, please specify. 

Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 19 19.6 51.4 51.4 

Not used 10 10.3 27.0 78.4 
Unsure 8 8.2 21.6 100.0 
Total 37 38.1 100.0 

Missing Branching skip 3 3.1 
Partial breakoff 5 5.2 
No answer 52 53.6 
Total 60 61.9 

Total 97 100.0 
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Q18A  Do you use this method to communicate to suppliers about your anticipated 
future need for native seed or plant materials? Requests for proposals. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 43 44.3 48.9 48.9 

Not used 37 38.1 42.0 90.9 
Unsure 8 8.2 9.1 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 1 1.0   
Total 9 9.3   

Total 97 100.0   
 
 

Q18B  Do you use this method to communicate to suppliers about your anticipated 
future need for native seed or plant materials? General publicity around projects. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 26 26.8 29.9 29.9 

Not used 44 45.4 50.6 80.5 
Unsure 17 17.5 19.5 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q18C  Do you use this method to communicate to suppliers about  
your anticipated future need for native seed or plant materials?  

Conferences or other professional meetings. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 43 44.3 49.4 49.4 

Not used 36 37.1 41.4 90.8 
Unsure 8 8.2 9.2 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
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Q18D  Do you use this method to communicate to suppliers about your anticipated 
future need for native seed or plant materials? Informal meetings with growers. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 39 40.2 45.3 45.3 

Not used 38 39.2 44.2 89.5 
Unsure 9 9.3 10.5 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
 
 

Q18E  Do you use this method to communicate to suppliers about your anticipated 
future need for native seed or plant materials? Word of mouth. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 48 49.5 54.5 54.5 

Not used 29 29.9 33.0 87.5 
Unsure 11 11.3 12.5 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 1 1.0   
Total 9 9.3   

Total 97 100.0   
 
 

Q18F  Do you use this method to communicate to suppliers about your anticipated 
future need for native seed or plant materials? Other, please specify. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Used 9 9.3 28.1 28.1 

Not used 14 14.4 43.8 71.9 
Unsure 9 9.3 28.1 100.0 
Total 32 33.0 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 57 58.8   
Total 65 67.0   

Total 97 100.0   
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Q19A  Does this specification or guideline apply to [DEPARTMENT] projects that 
involve native seed or plant materials? Technical specifications. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Apply 79 81.4 90.8 90.8 

Do not apply 5 5.2 5.7 96.6 
Unsure 3 3.1 3.4 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q19B  Does this specification or guideline apply to [DEPARTMENT] projects that 
involve native seed or plant materials? Federal regulations, guidelines, or policy. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Apply 61 62.9 70.1 70.1 

Do not apply 12 12.4 13.8 83.9 
Unsure 14 14.4 16.1 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q19C  Does this specification or guideline apply to [DEPARTMENT] projects that 
involve native seed or plant materials? State regulations, guidelines, or policy. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Apply 73 75.3 83.9 83.9 

Do not apply 8 8.2 9.2 93.1 
Unsure 6 6.2 6.9 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
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Q19D  Does this specification or guideline apply to [DEPARTMENT] projects that 
involve native seed or plant materials? Funding source specifications. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Apply 51 52.6 58.6 58.6 

Do not apply 17 17.5 19.5 78.2 
Unsure 19 19.6 21.8 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q20  How often does [DEPARTMENT] substitute non-native seed or plant materials 
when native seed or plants are unavailable? 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Frequently 21 21.6 24.1 24.1 

Infrequently 45 46.4 51.7 75.9 
Never 21 21.6 24.1 100.0 
Total 87 89.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 10 10.3   

Total 97 100.0   
 
 

Q21A  Was this a reason substitutions with non-native seed or  
plant materials were typically made? Because native seed or  

plant material were available but too expensive. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 28 28.9 43.1 43.1 

No 28 28.9 43.1 86.2 
Unsure 9 9.3 13.8 100.0 
Total 65 67.0 100.0  

Missing Branching skip 24 24.7   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 32 33.0   

Total 97 100.0   
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Q21B  Was this a reason substitutions with non-native seed or  
plant materials were typically made? Because native seed or plant  

material were available but not within the timeline needed. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 22 22.7 33.8 33.8 

No 27 27.8 41.5 75.4 
Unsure 16 16.5 24.6 100.0 
Total 65 67.0 100.0  

Missing Branching skip 24 24.7   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 32 33.0   

Total 97 100.0   
 
 

Q21C  Was this a reason substitutions with non-native seed or plant  
materials were typically made? Because native seed or plant material  

were unavailable regardless of price and timing. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 39 40.2 58.2 58.2 

No 17 17.5 25.4 83.6 
Unsure 11 11.3 16.4 100.0 
Total 67 69.1 100.0  

Missing Branching skip 24 24.7   
Partial breakoff 5 5.2   
No answer 1 1.0   
Total 30 30.9   

Total 97 100.0   
 
 

Q21D  Was this a reason substitutions with non-native seed or plant materials were 
typically made? Other reasons for the substitutions. Please specify. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 24 24.7 70.6 70.6 

No 5 5.2 14.7 85.3 
Unsure 5 5.2 14.7 100.0 
Total 34 35.1 100.0  

Missing Branching skip 24 24.7   
Partial breakoff 5 5.2   
No answer 34 35.1   
Total 63 64.9   

Total 97 100.0   
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Q22A  How often does your agency substitute native seed or plant  
materials having different characteristics when your preferred natives are not 

available? Native seed or plant material of different species. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Frequently 36 37.1 41.9 41.9 

Infrequently 44 45.4 51.2 93.0 
Never 6 6.2 7.0 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
 
 

Q22B  How often does your agency substitute native seed or plant materials having 
different characteristics when your preferred natives are not available? Native seed or 

plant material from a different region. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Frequently 25 25.8 29.1 29.1 

Infrequently 51 52.6 59.3 88.4 
Never 10 10.3 11.6 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
 
 

Q22C  How often does your agency substitute native seed or  
plant materials having different characteristics when your preferred  

natives are not available? Other, please specify. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Frequently 2 2.1 10.5 10.5 

Infrequently 5 5.2 26.3 36.8 
Never 12 12.4 63.2 100.0 
Total 19 19.6 100.0  

Missing Branching skip 6 6.2   
Partial breakoff 5 5.2   
No answer 67 69.1   
Total 78 80.4   

Total 97 100.0   
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Q23A  Was this a reason substitutions with native seed or plant materials having 
different characteristics were typically made? Because native seed or plant material 

with the preferred characteristics were available but too expensive. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 29 29.9 35.4 35.4 

No 39 40.2 47.6 82.9 
Unsure 14 14.4 17.1 100.0 
Total 82 84.5 100.0  

Missing Branching skip 8 8.2   
Partial breakoff 5 5.2   
No answer 2 2.1   
Total 15 15.5   

Total 97 100.0   
 
 

Q23B  Was this a reason substitutions with native seed or plant materials having 
different characteristics were typically made? Because native seed or plant material 
with the preferred characteristics were available but not within the timeline needed. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 49 50.5 60.5 60.5 

No 22 22.7 27.2 87.7 
Unsure 10 10.3 12.3 100.0 
Total 81 83.5 100.0  

Missing Branching skip 8 8.2   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 16 16.5   

Total 97 100.0   
 

Q23C  Was this a reason substitutions with native seed or plant materials having 
different characteristics were typically made? Because native seed or plant material 
with the preferred characteristics were unavailable regardless of price and timing. 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 68 70.1 81.0 81.0 

No 8 8.2 9.5 90.5 
Unsure 8 8.2 9.5 100.0 
Total 84 86.6 100.0  

Missing Branching skip 8 8.2   
Partial breakoff 5 5.2   
Total 13 13.4   

Total 97 100.0   
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Q23D  Was this a reason substitutions with native seed or plant  
materials having different characteristics were typically made?  

Other reasons for the substitutions. Please specify. 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 8 8.2 32.0 32.0 

No 10 10.3 40.0 72.0 
Unsure 7 7.2 28.0 100.0 
Total 25 25.8 100.0  

Missing Branching skip 8 8.2   
Partial breakoff 5 5.2   
No answer 59 60.8   
Total 72 74.2   

Total 97 100.0   
 
 

Q24  In order to evaluate [DEPARTMENT] projects that involve native seed or plant 
materials, do you check on the survival of the seed or plant materials after planting? 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes, for most project 63 64.9 71.6 71.6 

Yes, for some projects 23 23.7 26.1 97.7 
No 2 2.1 2.3 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 1 1.0   
Total 9 9.3   

Total 97 100.0   
 

Q25  For a typical project, when is the last time you checked on the survival  
of the seed or plant materials after planting? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid About 1 year or less after 

seeding/planting 
21 21.6 24.4 24.4 

1 to 3 years after 
seeding/planting 

39 40.2 45.3 69.8 

Greater than 3 years after 
seeding/planting 

26 26.8 30.2 100.0 

Total 86 88.7 100.0  
Missing Branching skip 5 5.2   

Partial breakoff 5 5.2   
No answer 1 1.0   
Total 11 11.3   

Total 97 100.0   
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Q26  Does [DEPARTMENT] have the range of in-house expertise needed  
for the various aspects of projects that use native seeds or plants,  

or are there some gaps in the expertise available in-house? 
 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid We have the expertise we 

need in-house 
51 52.6 58.0 58.0 

We have some gaps in 
expertise. Pease specify: 

34 35.1 38.6 96.6 

Don''t know 3 3.1 3.4 100.0 
Total 88 90.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 1 1.0   
Total 9 9.3   

Total 97 100.0   
 
 
Q27_O  What are the biggest barriers or disincentives to using native seed and plant materials in 

your work? (Open-ended response coding frequencies) 
 
Code  Count  
1. Availability  48  
2. Cost  38  
3. Communication issues  1  
4. Genetics  16  
5. Geographic or ecosystem limitations conditions  9  
7. Systems 5 
8. Timing  9  
9 Other  0  
10. Lack of knowledge  11  
11. Lack of support for native plants/seeds  13  
11. Not applicable, no comment  7  

 

 
 

Q28  Do you anticipate that the use of native seed or plant materials by the 
[DEPARTMENT] is likely to increase or decrease in the near-term future? 

 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Increase 65 67.0 75.6 75.6 

Decrease 2 2.1 2.3 77.9 
Unsure 19 19.6 22.1 100.0 
Total 86 88.7 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 3 3.1   
Total 11 11.3   

Total 97 100.0   
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Q28_O  Do you anticipate that the use of native seed or plant materials by the [DEPARTMENT] 
is likely to increase or decrease in the near-term future? Please explain why. (Open-ended 

response coding frequencies) 
 

Increase  
CODE  Count  
Preference, demand, interest  13  
Research, Funding  6  
Relationships  4  
Environmental reasons  8  
Awareness, education  11  
Habitat programs, restoration  12  
Projects  7  
Decrease  
CODE  
Staffing  1  
Unsure  
CODE  
Funding dependent  3  
Natives already  4  
Climate dependent  1  
Innovation dependent  1  
Remain the same  3  

 
 
Q29  Do you anticipate that [DEPARTMENT]’s use of native seed or plant materials is 

likely to increase or decrease in the long-term future? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Increase 62 63.9 72.9 72.9 

Decrease 1 1.0 1.2 74.1 
Unsure 22 22.7 25.9 100.0 
Total 85 87.6 100.0  

Missing Branching skip 3 3.1   
Partial breakoff 5 5.2   
No answer 4 4.1   
Total 12 12.4   

Total 97 100.0   
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Q29_O  Do you anticipate that [DEPARTMENT]’s use of native seed or plant materials is likely 
to increase or decrease in the long-term future? Please explain why. (Open-ended response 

coding frequencies) 
 
Increase  
CODE Count 
Awareness, education  7  
Preference, demand, interest  13  
Environmental reasons  7  
Funding, research  4  
Population growth  2  
Habitat programs, restoration  9  
See Q28  5  
Unsure  
CODE  
Funding, research dependent  1  
Markets  3  
Project dependent  2  
Needs dependent  2  
Climate dependent  2  
See Q28  3  
No answer  
Natives already  1  
See Q28  1  

 
 

Q30  Thinking about the three-year period from 2017 to 2019, what was [DEPARTMENT]’s 
approximate average annual expenditure on native seed and plant materials combined? (Open-

ended response coding frequencies) 
  

Total  
Freq % 

$100,000 and below 43 56% 
Over $100,000 26 34% 
Don't know 8 10% 
Total 77 100% 
Missing 20 

 

Total 97  
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Q31_O  If you have any additional comments, please feel free to type them in the space provided 
below. Thank you for your help! (Open-ended response coding frequencies) 

 
DESCRIPTION count 
Talked about managing or using nonnative seeds/plants and/or why non-native 
seed/plants are used instead of native seed/plants. 

 
4 

Talked about research or need for research. 4 
Questioning whether the term "native" to a region is actually true, and/or difficult 
to determine the origin of non-certified seed 

 
2 

Talked about something specific to a survey question or how they answered. 8 
Specific to what their business does 11 
Said NA 1 
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Appendix 2E 
 

Supplier Survey Invitation Letter 
 
 

 

 
May 2021 

 
<Business Name> 
<Business Address> 
<City>, <State> <Zip>-<Zip4> 

 
The National Academies of Sciences, Engineering, and Medicine is conducting an important 

assessment of the challenges faced by seed and plant suppliers in the United States. I am writing because it is 
my understanding that your organization is a supplier of native seed or plant materials. The assessment will 
benefit suppliers throughout the nation by identifying ways for improving connections between supply and 
demand for native seed and plant materials. 

 
We would greatly appreciate your asking the person at [Business Name] who is most knowledgeable 

about your sales of native seed and plant materials to answer this brief online survey that is being sent to seed and 
plant suppliers throughout the United States. The survey asks about experiences your organization might have 
with the sale of native seed. We would also like to hear your ideas for improving future opportunities for native 
seed and plant suppliers. 

 
The online survey is located here: 
https://opinion.wsu.edu/SeedSales Your survey 
access code is: <RespID> 

 
Responses to this survey are voluntary and your answers will be kept completely confidential by the 

National Academies and the Washington State University Social and Economic Sciences Research Center that 
is implementing the survey for us. No individual or business will ever be identified in our results. For this study 
to be successful it is vitally important that we hear from as many suppliers as possible. 

 
If you have any questions about why this survey is being done, please contact Krisztina Marton at the 

National Academies at KMarton@nas.edu. If you have questions about accessing the survey, please contact 
Thom Allen at Washington State University, ted@wsu.edu, or call him toll-free at 1-800-833-0867. 

 
Thank you for considering our request and we hope to hear from you soon. 

 
Sincerely, 

 

Robin Schoen 
Director, Board on Agriculture and Natural Resources 
The National Academies of Sciences, Engineering, and Medicine 
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Appendix 2F 

Supplier Web Survey Instrument 

[BRANCH: IF “DOES NOT SELL’ TO BOTH NATIVE SEED AND NATIVE PLANT 
MATERIALS, END SURVEY] 

[BRANCH: IF “Yes” TO Q2 (Focus on home market), END SURVEY] [BRANCH: IF “No” TO 
Q1a (Native seed), GO TO Q6] 

Appendix 2F 

Supplier Web Survey Instrument 

[BRANCH: IF “DOES NOT SELL’ TO BOTH NATIVE SEED AND NATIVE PLANT 
MATERIALS, END SURVEY] 

[BRANCH: IF “Yes” TO Q2 (Focus on home market), END SURVEY] [BRANCH: IF “No” TO 
Q1a (Native seed), GO TO Q6] 
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[BRANCH: IF ‘NO’ TO Q1c (Native plant materials) SKIP TO Q8.] 
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[BRANCH: IF REPLIED "NOT A CHALLENGE" TO EVERYTHING, SKIP TO Q21] 

[BRANCH: If YES TO Q3a OR Q3b (COLLECTS NATIVE SEED), CONTINUE. OTHERWISE 
SKIP TO Q22 
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[BRANCH: IF REPLIED "NOT A CHALLENGE" TO EVERYTHING, SKIP TO Q21] 

[BRANCH: If YES TO Q3a OR Q3b (COLLECTS NATIVE SEED), CONTINUE. OTHERWISE 
SKIP TO Q22 
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[BRANCH: If YES TO Q3b, Q3c, or Q3d (GROWER OF NATIVE SEED) CONTINUE. 
OTHERWISE SKIP TO Q24] 

[BRANCH: If YES TO Q6a (GROWS PLANT MATERIALS TO SELL) CONTINUE. 
OTHERWISE SKIP TO Q26] 
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Appendix 2G 
 

Supplier Survey Frequency Distributions 

 
Q01A  Does your business sell any of the following products? Native seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 141 52.0 56.0 56.0 

Does not sell 111 41.0 44.0 100.0 
Total 252 93.0 100.0  

Missing Dont know (phone only) 1 .4   
No answer 18 6.6   
Total 19 7.0   

Total 271 100.0   
 
 

Q01B  Does your business sell any of the following products? Non-native seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 77 28.4 33.0 33.0 

Does not sell 156 57.6 67.0 100.0 
Total 233 86.0 100.0  

Missing Dont know (phone only) 3 1.1   
Partial breakoff 1 .4   
No answer 34 12.5   
Total 38 14.0   

Total 271 100.0   
 
 

Q01C  Does your business sell any of the following products? Native plant materials, 
other than seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 202 74.5 81.1 81.1 

Does not sell 47 17.3 18.9 100.0 
Total 249 91.9 100.0  

Missing Partial breakoff 2 .7   
No answer 20 7.4   
Total 22 8.1   

Total 271 100.0   
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Q01D  Does your business sell any of the following products? Non-native plant 
materials, other than seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 102 37.6 44.5 44.5 

Does not sell 127 46.9 55.5 100.0 
Total 229 84.5 100.0  

Missing Dont know (phone only) 2 .7   
Partial breakoff 3 1.1   
No answer 37 13.7   
Total 42 15.5   

Total 271 100.0   
 
 

Q02  Are the seed and plant material sales at your business mainly focused on 
selling to the home market, such as the sale of seed packets or individual plants 

for residential projects? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid No 249 91.9 100.0 100.0 
Missing Partial breakoff 12 4.4   

No answer 10 3.7   
Total 22 8.1   

Total 271 100.0   
 
 

Q03A  Does your organization do this? Collect seed  
from the wild for direct sale. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 81 29.9 55.5 55.5 

No 65 24.0 44.5 100.0 
Total 146 53.9 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 21 7.7   
No answer 4 1.5   
Total 125 46.1   

Total 271 100.0   
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Q03B  Does your organization do this? Collect seed from the wild to grow 
plants with the goal of producing and selling seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 80 29.5 56.7 56.7 

No 61 22.5 43.3 100.0 
Total 141 52.0 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 21 7.7   
No answer 9 3.3   
Total 130 48.0   

Total 271 100.0   
 
 

Q03C  Does your organization do this? Use wild-collected seed from some 
other source to grow plants with the goal of producing and selling seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 66 24.4 46.8 46.8 

No 75 27.7 53.2 100.0 
Total 141 52.0 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 21 7.7   
No answer 9 3.3   
Total 130 48.0   

Total 271 100.0   
 
 
Q03D  Does your organization do this? Purchase native seed, such as cultivars, 

varieties or germplasm releases, available on the market to grow plants with 
the goal of producing and selling seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 46 17.0 32.6 32.6 

No 95 35.1 67.4 100.0 
Total 141 52.0 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 21 7.7   
No answer 9 3.3   
Total 130 48.0   

Total 271 100.0   
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Q03E  Does your organization do this? Purchase native seed available on the 
market to re-sell the seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 94 34.7 64.4 64.4 

No 52 19.2 35.6 100.0 
Total 146 53.9 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 21 7.7   
No answer 4 1.5   
Total 125 46.1   

Total 271 100.0   
 
 
Q04A  Do you sell this type of seed? Uncertified seed of claimed provenance of 

wild origin. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 97 35.8 67.8 67.8 

Does not sell 38 14.0 26.6 94.4 
Unsure 8 3.0 5.6 100.0 
Total 143 52.8 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 23 8.5   
No answer 5 1.8   
Total 128 47.2   

Total 271 100.0   
 

Q04B  Do you sell this type of seed? Certified source-identified seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 92 33.9 64.8 64.8 

Does not sell 47 17.3 33.1 97.9 
Unsure 3 1.1 2.1 100.0 
Total 142 52.4 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 23 8.5   
No answer 6 2.2   
Total 129 47.6   

Total 271 100.0   
 
  

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

APPENDIX 2G	 189

    

 
Q04C  Do you sell this type of seed? Native germplasm releases or cultivars. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 56 20.7 39.7 39.7 

Does not sell 74 27.3 52.5 92.2 
Unsure 11 4.1 7.8 100.0 
Total 141 52.0 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 23 8.5   
No answer 7 2.6   
Total 130 48.0   

Total 271 100.0   
 
 

Q04D  Do you sell this type of seed? Seed mixes that include native seed and 
comply with USDA conservation program requirements. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 64 23.6 44.4 44.4 

Does not sell 61 22.5 42.4 86.8 
Unsure 19 7.0 13.2 100.0 
Total 144 53.1 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 23 8.5   
No answer 4 1.5   
Total 127 46.9   

Total 271 100.0   
 
 

Q04E  Do you sell this type of seed? Seed types that meet the requirements of 
the Bureau of Land Management. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Sell 50 18.5 34.7 34.7 

Does not sell 46 17.0 31.9 66.7 
Unsure 48 17.7 33.3 100.0 
Total 144 53.1 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 23 8.5   
No answer 4 1.5   
Total 127 46.9   

Total 271 100.0   
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Q05a  What percentage of your organization’s total native seed sales does this 
represent? Native grass seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 32 11.8 26.4 26.4 

5 5 1.8 4.1 30.6 
8 1 .4 .8 31.4 
10 8 3.0 6.6 38.0 
15 1 .4 .8 38.8 
20 6 2.2 5.0 43.8 
24 1 .4 .8 44.6 
25 3 1.1 2.5 47.1 
30 5 1.8 4.1 51.2 
37 1 .4 .8 52.1 
40 4 1.5 3.3 55.4 
45 4 1.5 3.3 58.7 
48 3 1.1 2.5 61.2 
49 2 .7 1.7 62.8 
50 7 2.6 5.8 68.6 
55 1 .4 .8 69.4 
60 6 2.2 5.0 74.4 
62 1 .4 .8 75.2 
70 8 3.0 6.6 81.8 
75 2 .7 1.7 83.5 
80 3 1.1 2.5 86.0 
85 6 2.2 5.0 90.9 
90 4 1.5 3.3 94.2 
97 1 .4 .8 95.0 
98 2 .7 1.7 96.7 
100 4 1.5 3.3 100.0 
Total 121 44.6 100.0  

Missing Branching skip 24 8.9   
Partial breakoff 27 10.0   
No answer 99 36.5   
Total 150 55.4   

Total 271 100.0   
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Q05b  What percentage of your organization’s total native seed sales does this 
represent? Native forbs seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 26 9.6 21.5 21.5 

1 3 1.1 2.5 24.0 
2 1 .4 .8 24.8 
4 1 .4 .8 25.6 
5 4 1.5 3.3 28.9 
9 1 .4 .8 29.8 
10 13 4.8 10.7 40.5 
15 4 1.5 3.3 43.8 
17 1 .4 .8 44.6 
19 1 .4 .8 45.5 
20 4 1.5 3.3 48.8 
24 1 .4 .8 49.6 
25 3 1.1 2.5 52.1 
30 7 2.6 5.8 57.9 
35 1 .4 .8 58.7 
40 5 1.8 4.1 62.8 
45 4 1.5 3.3 66.1 
48 1 .4 .8 66.9 
49 1 .4 .8 67.8 
50 11 4.1 9.1 76.9 
55 1 .4 .8 77.7 
58 1 .4 .8 78.5 
60 2 .7 1.7 80.2 
65 1 .4 .8 81.0 
70 5 1.8 4.1 85.1 
75 4 1.5 3.3 88.4 
80 4 1.5 3.3 91.7 
85 1 .4 .8 92.6 
90 4 1.5 3.3 95.9 
95 2 .7 1.7 97.5 
100 3 1.1 2.5 100.0 
Total 121 44.6 100.0  

Missing Branching skip 24 8.9   
Partial breakoff 27 10.0   
No answer 99 36.5   
Total 150 55.4   

Total 271 100.0   
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Q05c  What percentage of your organization’s total native seed sales does this 
represent? Native shrubs seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 44 16.2 41.9 41.9 

1 1 .4 1.0 42.9 
1 4 1.5 3.8 46.7 
2 6 2.2 5.7 52.4 
3 1 .4 1.0 53.3 
5 19 7.0 18.1 71.4 
6 2 .7 1.9 73.3 
8 1 .4 1.0 74.3 
10 5 1.8 4.8 79.0 
15 1 .4 1.0 80.0 
20 6 2.2 5.7 85.7 
24 1 .4 1.0 86.7 
25 4 1.5 3.8 90.5 
30 3 1.1 2.9 93.3 
35 1 .4 1.0 94.3 
45 1 .4 1.0 95.2 
50 3 1.1 2.9 98.1 
90 1 .4 1.0 99.0 
100 1 .4 1.0 100.0 
Total 105 38.7 100.0  

Missing Branching skip 24 8.9   
Partial breakoff 27 10.0   
No answer 115 42.4   
Total 166 61.3   

Total 271 100.0   
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Q05d  What percentage of your organization’s total native seed sales does this 
represent? Native tree seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 56 20.7 58.3 58.3 

1 5 1.8 5.2 63.5 
2 1 .4 1.0 64.6 
4 1 .4 1.0 65.6 
5 2 .7 2.1 67.7 
10 4 1.5 4.2 71.9 
15 2 .7 2.1 74.0 
20 3 1.1 3.1 77.1 
24 1 .4 1.0 78.1 
25 2 .7 2.1 80.2 
30 1 .4 1.0 81.3 
45 1 .4 1.0 82.3 
50 5 1.8 5.2 87.5 
55 1 .4 1.0 88.5 
65 1 .4 1.0 89.6 
70 1 .4 1.0 90.6 
98 1 .4 1.0 91.7 
100 8 3.0 8.3 100.0 
Total 96 35.4 100.0  

Missing Branching skip 24 8.9   
Partial breakoff 27 10.0   
No answer 124 45.8   
Total 175 64.6   

Total 271 100.0   
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Q05e  What percentage of your organization’s total native seed sales does this 
represent? Other native seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 53 19.6 60.2 60.2 

1 3 1.1 3.4 63.6 
2 4 1.5 4.5 68.2 
3 1 .4 1.1 69.3 
4 3 1.1 3.4 72.7 
5 11 4.1 12.5 85.2 
10 3 1.1 3.4 88.6 
11 1 .4 1.1 89.8 
20 2 .7 2.3 92.0 
25 1 .4 1.1 93.2 
29 1 .4 1.1 94.3 
40 3 1.1 3.4 97.7 
50 2 .7 2.3 100.0 
Total 88 32.5 100.0  

Missing Branching skip 24 8.9   
Partial breakoff 27 10.0   
No answer 132 48.7   
Total 183 67.5   

Total 271 100.0   
 

Q05a_dk  What percentage of your organization’s total native seed sales does 
this represent? Check this box if you are unable to provide this information. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Checked 9 3.3 5.5 5.5 

Not checked 156 57.6 94.5 100.0 
Total 165 60.9 100.0  

Missing Branching skip 100 36.9   
Partial breakoff 6 2.2   
Total 106 39.1   

Total 271 100.0   
 
 

Q06A  Does your organization . . . Grow native plants to sell. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 165 60.9 85.5 85.5 

No 28 10.3 14.5 100.0 
Total 193 71.2 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 28 10.3   
No answer 7 2.6   
Total 78 28.8   

Total 271 100.0   
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Q06B  Does your organization . . . Purchase and re-sell native plant materials 
available on the market? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 110 40.6 59.5 59.5 

No 75 27.7 40.5 100.0 
Total 185 68.3 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 28 10.3   
No answer 15 5.5   
Total 86 31.7   

Total 271 100.0   
 
 

Q07a  What percentage of your organization’s total native plant material sales does 
this represent? Native grass seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 39 14.4 25.0 25.0 

1 5 1.8 3.2 28.2 
2 6 2.2 3.8 32.1 
3 2 .7 1.3 33.3 
5 11 4.1 7.1 40.4 
7 1 .4 .6 41.0 
8 1 .4 .6 41.7 
10 22 8.1 14.1 55.8 
12 1 .4 .6 56.4 
15 5 1.8 3.2 59.6 
18 1 .4 .6 60.3 
20 15 5.5 9.6 69.9 
24 1 .4 .6 70.5 
25 9 3.3 5.8 76.3 
30 4 1.5 2.6 78.8 
33 1 .4 .6 79.5 
35 2 .7 1.3 80.8 
40 9 3.3 5.8 86.5 
45 3 1.1 1.9 88.5 
50 8 3.0 5.1 93.6 
60 3 1.1 1.9 95.5 
75 1 .4 .6 96.2 
85 2 .7 1.3 97.4 
90 1 .4 .6 98.1 
97 1 .4 .6 98.7 
98 1 .4 .6 99.4 
100 1 .4 .6 100.0 
Total 156 57.6 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 32 11.8   
No answer 40 14.8   
Total 115 42.4   

Total 271 100.0   
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Q07b  What percentage of your organization’s total native plant material sales 
does this represent? Native forbs seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 42 15.5 28.0 28.0 

1 5 1.8 3.3 31.3 
2 3 1.1 2.0 33.3 
5 4 1.5 2.7 36.0 
10 11 4.1 7.3 43.3 
15 5 1.8 3.3 46.7 
19 1 .4 .7 47.3 
20 7 2.6 4.7 52.0 
25 13 4.8 8.7 60.7 
28 1 .4 .7 61.3 
30 4 1.5 2.7 64.0 
32 1 .4 .7 64.7 
33 1 .4 .7 65.3 
35 5 1.8 3.3 68.7 
40 9 3.3 6.0 74.7 
45 7 2.6 4.7 79.3 
50 7 2.6 4.7 84.0 
55 2 .7 1.3 85.3 
60 8 3.0 5.3 90.7 
70 2 .7 1.3 92.0 
75 4 1.5 2.7 94.7 
79 1 .4 .7 95.3 
80 4 1.5 2.7 98.0 
85 2 .7 1.3 99.3 
90 1 .4 .7 100.0 
Total 150 55.4 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 32 11.8   
No answer 46 17.0   
Total 121 44.6   

Total 271 100.0   
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Q07c  What percentage of your organization’s total native plant material sales 
does this represent? Native shrubs seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 25 9.2 16.3 16.3 

1 4 1.5 2.6 19.0 
2 3 1.1 2.0 20.9 
5 7 2.6 4.6 25.5 
10 14 5.2 9.2 34.6 
15 4 1.5 2.6 37.3 
18 1 .4 .7 37.9 
20 13 4.8 8.5 46.4 
22 1 .4 .7 47.1 
25 24 8.9 15.7 62.7 
30 13 4.8 8.5 71.2 
33 1 .4 .7 71.9 
34 1 .4 .7 72.5 
35 3 1.1 2.0 74.5 
38 1 .4 .7 75.2 
40 13 4.8 8.5 83.7 
45 2 .7 1.3 85.0 
50 10 3.7 6.5 91.5 
55 1 .4 .7 92.2 
60 2 .7 1.3 93.5 
70 1 .4 .7 94.1 
75 2 .7 1.3 95.4 
87 1 .4 .7 96.1 
89 1 .4 .7 96.7 
90 1 .4 .7 97.4 
100 4 1.5 2.6 100.0 
Total 153 56.5 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 32 11.8   
No answer 43 15.9   
Total 118 43.5   

Total 271 100.0   
 
  

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

198	 AN ASSESSMENT OF NATIVE SEED NEEDS AND THE CAPACITY FOR THEIR SUPPLY: FINAL REPORT

Q07d  What percentage of your organization’s total native plant material sales 
does this represent? Native tree seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 22 8.1 14.5 14.5 

1 3 1.1 2.0 16.4 
2 3 1.1 2.0 18.4 
5 9 3.3 5.9 24.3 
8 1 .4 .7 25.0 
10 9 3.3 5.9 30.9 
13 1 .4 .7 31.6 
15 8 3.0 5.3 36.8 
17 1 .4 .7 37.5 
20 15 5.5 9.9 47.4 
22 1 .4 .7 48.0 
25 14 5.2 9.2 57.2 
30 8 3.0 5.3 62.5 
32 1 .4 .7 63.2 
33 1 .4 .7 63.8 
35 4 1.5 2.6 66.4 
40 3 1.1 2.0 68.4 
42 1 .4 .7 69.1 
45 3 1.1 2.0 71.1 
50 10 3.7 6.6 77.6 
59 1 .4 .7 78.3 
60 3 1.1 2.0 80.3 
65 1 .4 .7 80.9 
70 1 .4 .7 81.6 
80 3 1.1 2.0 83.6 
85 1 .4 .7 84.2 
89 1 .4 .7 84.9 
98 1 .4 .7 85.5 
100 22 8.1 14.5 100.0 
Total 152 56.1 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 32 11.8   
No answer 44 16.2   
Total 119 43.9   

Total 271 100.0   
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Q07e  What percentage of your organization’s total native plant material sales 
does this represent? Other native seed. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 57 21.0 49.6 49.6 

1 1 .4 .9 50.4 
2 3 1.1 2.6 53.0 
3 3 1.1 2.6 55.7 
4 3 1.1 2.6 58.3 
5 8 3.0 7.0 65.2 
8 3 1.1 2.6 67.8 
10 11 4.1 9.6 77.4 
15 3 1.1 2.6 80.0 
20 5 1.8 4.3 84.3 
25 4 1.5 3.5 87.8 
30 3 1.1 2.6 90.4 
35 1 .4 .9 91.3 
36 1 .4 .9 92.2 
40 1 .4 .9 93.0 
50 4 1.5 3.5 96.5 
60 1 .4 .9 97.4 
74 1 .4 .9 98.3 
100 2 .7 1.7 100.0 
Total 115 42.4 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 32 11.8   
No answer 81 29.9   
Total 156 57.6   

Total 271 100.0   
 
 

Q07a_dk  What percentage of your organization’s total native plant material 
sales does this represent? Check this box if you are unable to provide this 

information. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Checked 15 5.5 6.8 6.8 

Not checked 205 75.6 93.2 100.0 
Total 220 81.2 100.0  

Missing Branching skip 43 15.9   
Partial breakoff 8 3.0   
Total 51 18.8   

Total 271 100.0   
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Q08  Do you sell native plants or seeds sourced from different locations to match 
different geographical conditions or seed zones, as in different ecotypes of the same 

species? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 155 57.2 69.2 69.2 

No 69 25.5 30.8 100.0 
Total 224 82.7 100.0  

Missing Dont know (phone 
only) 

3 1.1   

Partial breakoff 32 11.8   
No answer 12 4.4   
Total 47 17.3   

Total 271 100.0   
 
 

Q09A  Between 2017 and 2019 how much did this buyer type represent your annual 
sales of native seed and plant materials? Federal government agencies. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major portion of sales 43 15.9 19.1 19.1 

Minor portion of sales 101 37.3 44.9 64.0 
None of the sales 81 29.9 36.0 100.0 
Total 225 83.0 100.0  

Missing Partial breakoff 35 12.9   
No answer 11 4.1   
Total 46 17.0   

Total 271 100.0   
 
 

Q09B  Between 2017 and 2019 how much did this buyer type represent your annual 
sales of native seed and plant materials? State government agencies. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major portion of sales 62 22.9 27.4 27.4 

Minor portion of sales 115 42.4 50.9 78.3 
None of the sales 49 18.1 21.7 100.0 
Total 226 83.4 100.0  

Missing Partial breakoff 35 12.9   
No answer 10 3.7   
Total 45 16.6   

Total 271 100.0   
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Q09C  Between 2017 and 2019 how much did this buyer type represent your annual 
sales of native seed and plant materials? Municipalities. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major portion of sales 52 19.2 23.2 23.2 

Minor portion of sales 122 45.0 54.5 77.7 
None of the sales 50 18.5 22.3 100.0 
Total 224 82.7 100.0  

Missing Partial breakoff 35 12.9   
No answer 12 4.4   
Total 47 17.3   

Total 271 100.0   
 
 

Q09D  Between 2017 and 2019 how much did this buyer type represent your annual 
sales of native seed and plant materials? Tribal governments. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major portion of sales 14 5.2 6.5 6.5 

Minor portion of sales 70 25.8 32.4 38.9 
None of the sales 132 48.7 61.1 100.0 
Total 216 79.7 100.0  

Missing Partial breakoff 35 12.9   
No answer 20 7.4   
Total 55 20.3   

Total 271 100.0   
 
 

Q09E  Between 2017 and 2019 how much did this buyer type represent your annual 
sales of native seed and plant materials? Private contractors. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major portion of sales 139 51.3 60.7 60.7 

Minor portion of sales 72 26.6 31.4 92.1 
None of the sales 18 6.6 7.9 100.0 
Total 229 84.5 100.0  

Missing Partial breakoff 35 12.9   
No answer 7 2.6   
Total 42 15.5   

Total 271 100.0   
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Q09F  Between 2017 and 2019 how much did this buyer type represent your annual 
sales of native seed and plant materials? Non-profit organizations. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major portion of sales 50 18.5 22.1 22.1 

Minor portion of sales 129 47.6 57.1 79.2 
None of the sales 47 17.3 20.8 100.0 
Total 226 83.4 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 35 12.9   
No answer 9 3.3   
Total 45 16.6   

Total 271 100.0   
 
 

Q09G  Between 2017 and 2019 how much did this buyer type represent your annual 
sales of native seed and plant materials? Farmers and ranchers. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major portion of sales 44 16.2 19.6 19.6 

Minor portion of sales 108 39.9 48.0 67.6 
None of the sales 73 26.9 32.4 100.0 
Total 225 83.0 100.0  

Missing Partial breakoff 35 12.9   
No answer 11 4.1   
Total 46 17.0   

Total 271 100.0   
 
 

Q10  Do you sell services? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes. Which services? 

Please specify: 
84 31.0 36.8 36.8 

No 144 53.1 63.2 100.0 
Total 228 84.1 100.0  

Missing Partial breakoff 36 13.3   
No answer 7 2.6   
Total 43 15.9   

Total 271 100.0   
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Q11A  Does the availability of this type of storage limit the quantity of seed you can 
sell? Ambient storage. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Limits it 35 12.9 16.7 16.7 

Does not limit it 175 64.6 83.3 100.0 
Total 210 77.5 100.0  

Missing Dont know (phone 
only) 

6 2.2   

Partial breakoff 37 13.7   
No answer 18 6.6   
Total 61 22.5   

Total 271 100.0   
 
 

Q11B  Does the availability of this type of storage limit the quantity of seed you can 
sell? Refrigerated storage. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Limits it 67 24.7 31.9 31.9 

Does not limit it 143 52.8 68.1 100.0 
Total 210 77.5 100.0  

Missing Dont know (phone 
only) 

7 2.6   

Partial breakoff 37 13.7   
No answer 17 6.3   
Total 61 22.5   

Total 271 100.0   
 
 

Q11C  Does the availability of this type of storage limit the quantity of seed you can 
sell? Freezer storage. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Limits it 61 22.5 29.8 29.8 

Does not limit it 144 53.1 70.2 100.0 
Total 205 75.6 100.0  

Missing Dont know (phone 
only) 

7 2.6   

Partial breakoff 37 13.7   
No answer 22 8.1   
Total 66 24.4   

Total 271 100.0   
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Q12A  Do you use this method to communicate to potential buyers about what 
your business offers? Company website. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Use 195 72.0 85.2 85.2 

Do not use 34 12.5 14.8 100.0 
Total 229 84.5 100.0  

Missing Partial breakoff 38 14.0   
No answer 4 1.5   
Total 42 15.5   

Total 271 100.0   
 
 

Q12B  Do you use this method to communicate to potential buyers about what 
your business offers? Print catalogue. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Use 80 29.5 35.6 35.6 

Do not use 145 53.5 64.4 100.0 
Total 225 83.0 100.0  

Missing Partial breakoff 38 14.0   
No answer 8 3.0   
Total 46 17.0   

Total 271 100.0   
 
 

Q12C  Do you use this method to communicate to potential buyers about what your 
business offers? Vendor listings or registries. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Use 146 53.9 65.8 65.8 

Do not use 76 28.0 34.2 100.0 
Total 222 81.9 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 38 14.0   
No answer 10 3.7   
Total 49 18.1   

Total 271 100.0   
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Q12D  Do you use this method to communicate to potential buyers about what 
your business offers? Bids in response to “requests for proposals” or “seed buy 

requests”. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Use 173 63.8 75.9 75.9 

Do not use 55 20.3 24.1 100.0 
Total 228 84.1 100.0  

Missing Partial breakoff 38 14.0   
No answer 5 1.8   
Total 43 15.9   

Total 271 100.0   
 
 

Q12E  Do you use this method to communicate to potential buyers about what 
your business offers? Word-of-mouth. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Use 219 80.8 96.5 96.5 

Do not use 8 3.0 3.5 100.0 
Total 227 83.8 100.0  

Missing Partial breakoff 38 14.0   
No answer 6 2.2   
Total 44 16.2   

Total 271 100.0   
 
 

Q12F  Do you use this method to communicate to potential buyers about what your 
business offers? Other, please specify. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Use 53 19.6 56.4 56.4 

Do not use 41 15.1 43.6 100.0 
Total 94 34.7 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 38 14.0   
No answer 138 50.9   
Total 177 65.3   

Total 271 100.0   
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Q13A  Do you use this type of contracting arrangement with buyers? Bids on periodic 
consolidated seed buys. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 51 18.8 22.6 22.6 

No 175 64.6 77.4 100.0 
Total 226 83.4 100.0  

Missing Dont know (phone 
only) 

2 .7   

Partial breakoff 38 14.0   
No answer 5 1.8   
Total 45 16.6   

Total 271 100.0   
 
 
 
 

Q13B  Do you use this type of contracting arrangement with buyers? Other spot 
market sales of available seed or plant materials. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 115 42.4 51.3 51.3 

No 109 40.2 48.7 100.0 
Total 224 82.7 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 38 14.0   
No answer 8 3.0   
Total 47 17.3   

Total 271 100.0   
 
 
 

Q13C  Do you use this type of contracting arrangement with buyers? 
Marketing contract that specifies the type, price, quantity, and delivery date of 

seed or plant materials. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 117 43.2 52.0 52.0 

No 108 39.9 48.0 100.0 
Total 225 83.0 100.0  

Missing Partial breakoff 38 14.0   
No answer 8 3.0   
Total 46 17.0   

Total 271 100.0   
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Q13D  Do you use this type of contracting arrangement with buyers? Production 
contract that specifies the desired type, quantity and delivery date of seed or plant 

materials. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes 119 43.9 52.9 52.9 

No 106 39.1 47.1 100.0 
Total 225 83.0 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 38 14.0   
No answer 7 2.6   
Total 46 17.0   

Total 271 100.0   
 
 

Q14A  How important is this characteristic when considering a contract? Price 
guarantee. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 125 46.1 55.6 55.6 

Somewhat important 49 18.1 21.8 77.3 
Not important 10 3.7 4.4 81.8 
No opinion 41 15.1 18.2 100.0 
Total 225 83.0 100.0  

Missing Partial breakoff 40 14.8   
No answer 6 2.2   
Total 46 17.0   

Total 271 100.0   
 
 

Q14B  How important is this characteristic when considering a contract? Purchase 
guarantee for predetermined quantity. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 124 45.8 55.4 55.4 

Somewhat important 52 19.2 23.2 78.6 
Not important 10 3.7 4.5 83.0 
No opinion 38 14.0 17.0 100.0 
Total 224 82.7 100.0  

Missing Partial breakoff 40 14.8   
No answer 7 2.6   
Total 47 17.3   

Total 271 100.0   
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Q14C  How important is this characteristic when considering a contract? Production 
cost sharing. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 20 7.4 9.3 9.3 

Somewhat important 43 15.9 20.0 29.3 
Not important 78 28.8 36.3 65.6 
No opinion 74 27.3 34.4 100.0 
Total 215 79.3 100.0  

Missing Dont know (phone 
only) 

2 .7   

Partial breakoff 40 14.8   
No answer 14 5.2   
Total 56 20.7   

Total 271 100.0   
 
 

Q14D  How important is this characteristic when considering a contract? Multi-
production cycle contract. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 24 8.9 10.9 10.9 

Somewhat important 52 19.2 23.6 34.5 
Not important 68 25.1 30.9 65.5 
No opinion 76 28.0 34.5 100.0 
Total 220 81.2 100.0  

Missing Dont know (phone 
only) 

3 1.1   

Partial breakoff 40 14.8   
No answer 8 3.0   
Total 51 18.8   

Total 271 100.0   
 
 

Q14E  How important is this characteristic when considering a contract? Delivery 
timeline. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 122 45.0 55.0 55.0 

Somewhat important 60 22.1 27.0 82.0 
Not important 10 3.7 4.5 86.5 
No opinion 30 11.1 13.5 100.0 
Total 222 81.9 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 40 14.8   
No answer 8 3.0   
Total 49 18.1   

Total 271 100.0   
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Q14F  How important is this characteristic when considering a contract? Prior 
positive experience with buyer. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Very important 124 45.8 55.4 55.4 

Somewhat important 68 25.1 30.4 85.7 
Not important 8 3.0 3.6 89.3 
No opinion 24 8.9 10.7 100.0 
Total 224 82.7 100.0  

Missing Partial breakoff 40 14.8   
No answer 7 2.6   
Total 47 17.3   

Total 271 100.0   
 

 
Q15  Relative to when you would start to produce native seeds or plant materials for 

sale, when do you normally sign a contract to sell these seeds or plant materials? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Prior to when you would 

collect or purchase 
foundation seed 

29 10.7 14.5 14.5 

Prior to when you would 
begin multiplying from 
foundation seed in your 
possession 

8 3.0 4.0 18.5 

Prior to when you would 
begin producing the seeds 
or plant materials for sale 

44 16.2 22.0 40.5 

After seed production 
begins but before harvest 
of all seed or plant 
material to be sold 

25 9.2 12.5 53.0 

After seed production is 
complete 

94 34.7 47.0 100.0 

Total 200 73.8 100.0  
Missing Dont know (phone only) 5 1.8   

Partial breakoff 42 15.5   
No answer 24 8.9   
Total 71 26.2   

Total 271 100.0   
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Q16A  What role does this type of information play in how you anticipate future 
demand for native seed or plant materials in order to plan ahead? BLM seed buy 

history. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 14 5.2 6.5 6.5 

Moderate role 14 5.2 6.5 13.0 
Minor  role 29 10.7 13.5 26.5 
No  role 158 58.3 73.5 100.0 
Total 215 79.3 100.0  

Missing Dont know (phone only) 2 .7   
Partial breakoff 43 15.9   
No answer 11 4.1   
Total 56 20.7   

Total 271 100.0   
 
 

Q16B  What role does this type of information play in how you anticipate future 
demand for native seed or plant materials in order to plan ahead? Past purchases or 

requests from other buyers. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 122 45.0 55.5 55.5 

Moderate role 62 22.9 28.2 83.6 
Minor  role 17 6.3 7.7 91.4 
No  role 19 7.0 8.6 100.0 
Total 220 81.2 100.0  

Missing Partial breakoff 43 15.9   
No answer 8 3.0   
Total 51 18.8   

Total 271 100.0   
 
 

Q16C  What role does this type of information play in how you anticipate future 
demand for native seed or plant materials in order to plan ahead? Information about 

forward contracting opportunities. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 35 12.9 16.4 16.4 

Moderate role 59 21.8 27.7 44.1 
Minor  role 46 17.0 21.6 65.7 
No  role 73 26.9 34.3 100.0 
Total 213 78.6 100.0  

Missing Dont know (phone only) 2 .7   
Partial breakoff 43 15.9   
No answer 13 4.8   
Total 58 21.4   

Total 271 100.0   
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Q16D  What role does this type of information play in how you anticipate future 
demand for native seed or plant materials in order to plan ahead? Conservation 

Research Program funding and plans. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 24 8.9 11.2 11.2 

Moderate role 37 13.7 17.3 28.5 
Minor  role 62 22.9 29.0 57.5 
No  role 91 33.6 42.5 100.0 
Total 214 79.0 100.0  

Missing Dont know (phone 
only) 

2 .7   

Partial breakoff 43 15.9   
No answer 12 4.4   
Total 57 21.0   

Total 271 100.0   
 
 

Q16E  What role does this type of information play in how you anticipate 
future demand for native seed or plant materials in order to plan ahead? 

Wildfire activity. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 11 4.1 5.1 5.1 

Moderate role 29 10.7 13.4 18.4 
Minor  role 58 21.4 26.7 45.2 
No  role 119 43.9 54.8 100.0 
Total 217 80.1 100.0  

Missing Partial breakoff 43 15.9   
No answer 11 4.1   
Total 54 19.9   

Total 271 100.0   
 
 

Q16F  What role does this type of information play in how you anticipate 
future demand for native seed or plant materials in order to plan ahead? Oil 

and gas leases. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 4 1.5 1.9 1.9 

Moderate role 9 3.3 4.2 6.1 
Minor  role 27 10.0 12.6 18.7 
No  role 174 64.2 81.3 100.0 
Total 214 79.0 100.0  

Missing Partial breakoff 43 15.9   
No answer 14 5.2   
Total 57 21.0   

Total 271 100.0   
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Q16G  What role does this type of information play in how you anticipate 
future demand for native seed or plant materials in order to plan ahead? 

Mining operations. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 6 2.2 2.8 2.8 

Moderate role 15 5.5 7.0 9.9 
Minor  role 33 12.2 15.5 25.4 
No  role 159 58.7 74.6 100.0 
Total 213 78.6 100.0  

Missing Partial breakoff 43 15.9   
No answer 15 5.5   
Total 58 21.4   

Total 271 100.0   
 
 

Q16H  What role does this type of information play in how you anticipate 
future demand for native seed or plant materials in order to plan ahead? 

Native seed use trends. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 26 9.6 12.1 12.1 

Moderate role 50 18.5 23.3 35.3 
Minor  role 50 18.5 23.3 58.6 
No  role 89 32.8 41.4 100.0 
Total 215 79.3 100.0  

Missing Partial breakoff 43 15.9   
No answer 13 4.8   
Total 56 20.7   

Total 271 100.0   
 
 

Q16I  What role does this type of information play in how you anticipate future 
demand for native seed or plant materials in order to plan ahead? Demand for urban 

and home landscaping. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 70 25.8 32.1 32.1 

Moderate role 56 20.7 25.7 57.8 
Minor  role 43 15.9 19.7 77.5 
No  role 49 18.1 22.5 100.0 
Total 218 80.4 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 43 15.9   
No answer 9 3.3   
Total 53 19.6   

Total 271 100.0   

https://nap.nationalacademies.org/catalog/26618?s=z1120


An Assessment of Native Seed Needs and the Capacity for Their Supply: Final Report

Copyright National Academy of Sciences. All rights reserved.

APPENDIX 2G	 213

    

Q16J  What role does this type of information play in how you anticipate 
future demand for native seed or plant materials in order to plan ahead? 

Other, please describe. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major  role 28 10.3 44.4 44.4 

Moderate role 10 3.7 15.9 60.3 
Minor  role 1 .4 1.6 61.9 
No  role 24 8.9 38.1 100.0 
Total 63 23.2 100.0  

Missing -7 1 .4   
Partial breakoff 43 15.9   
No answer 164 60.5   
Total 208 76.8   

Total 271 100.0   
 
Q17  Between 2017 and 2019, approximately what percentage of your inventory of 
native seed and plant materials was left unsold at the end of the marketing year? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 0 16 5.9 7.5 7.5 

1 4 1.5 1.9 9.3 
2 4 1.5 1.9 11.2 
3 3 1.1 1.4 12.6 
5 14 5.2 6.5 19.2 
7 1 .4 .5 19.6 
8 1 .4 .5 20.1 
9 1 .4 .5 20.6 
10 24 8.9 11.2 31.8 
12 1 .4 .5 32.2 
15 18 6.6 8.4 40.7 
17 1 .4 .5 41.1 
20 29 10.7 13.6 54.7 
25 17 6.3 7.9 62.6 
30 29 10.7 13.6 76.2 
33 1 .4 .5 76.6 
35 9 3.3 4.2 80.8 
40 12 4.4 5.6 86.4 
45 1 .4 .5 86.9 
50 19 7.0 8.9 95.8 
60 4 1.5 1.9 97.7 
70 2 .7 .9 98.6 
75 2 .7 .9 99.5 
90 1 .4 .5 100.0 
Total 214 79.0 100.0  

Missing Partial breakoff 43 15.9   
No answer 14 5.2   
Total 57 21.0   

Total 271 100.0   
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Q18  Between 2017 and 2019, was the average percentage of native seed and plant 
materials that was left unsold at the end of the marketing year . . . 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Less than you anticipated 28 10.3 13.0 13.0 

About what you 
anticipated 

166 61.3 77.2 90.2 

More than you anticipated 21 7.7 9.8 100.0 
Total 215 79.3 100.0  

Missing Dont know (phone only) 1 .4   
Partial breakoff 43 15.9   
No answer 12 4.4   
Total 56 20.7   

Total 271 100.0   
 
 
Q19A  How much of a challenge is this for you as a supplier of native seed or plant 

materials? Insufficient demand. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major challenge 33 12.2 15.6 15.6 

Moderate challenge 64 23.6 30.3 46.0 
Minor challenge 56 20.7 26.5 72.5 
Not a challenge 58 21.4 27.5 100.0 
Total 211 77.9 100.0  

Missing Partial breakoff 44 16.2   
No answer 16 5.9   
Total 60 22.1   

Total 271 100.0   
 
 

Q19B  How much of a challenge is this for you as a supplier of native seed or plant 
materials? Unpredictable demand. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major challenge 89 32.8 41.2 41.2 

Moderate challenge 72 26.6 33.3 74.5 
Minor challenge 39 14.4 18.1 92.6 
Not a challenge 16 5.9 7.4 100.0 
Total 216 79.7 100.0  

Missing Dont know (phone 
only) 

1 .4   

Partial breakoff 44 16.2   
No answer 10 3.7   
Total 55 20.3   

Total 271 100.0   
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Q19C  How much of a challenge is this for you as a supplier of native seed or plant 
materials? Demand for plants without propagation protocols. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major challenge 22 8.1 10.8 10.8 

Moderate challenge 26 9.6 12.7 23.5 
Minor challenge 68 25.1 33.3 56.9 
Not a challenge 88 32.5 43.1 100.0 
Total 204 75.3 100.0  

Missing Dont know (phone 
only) 

5 1.8   

Partial breakoff 44 16.2   
No answer 18 6.6   
Total 67 24.7   

Total 271 100.0   
 
 

Q19D  How much of a challenge is this for you as a supplier of native seed or plant 
materials? Lack of seed testing protocols. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major challenge 31 11.4 15.0 15.0 

Moderate challenge 40 14.8 19.3 34.3 
Minor challenge 59 21.8 28.5 62.8 
Not a challenge 77 28.4 37.2 100.0 
Total 207 76.4 100.0  

Missing Dont know (phone 
only) 

3 1.1   

Partial breakoff 44 16.2   
No answer 17 6.3   
Total 64 23.6   

Total 271 100.0   
 
 

Q19E  How much of a challenge is this for you as a supplier of native seed or plant 
materials? Species difficult to grow. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major challenge 45 16.6 21.2 21.2 

Moderate challenge 82 30.3 38.7 59.9 
Minor challenge 62 22.9 29.2 89.2 
Not a challenge 23 8.5 10.8 100.0 
Total 212 78.2 100.0  

Missing Partial breakoff 44 16.2   
No answer 15 5.5   
Total 59 21.8   

Total 271 100.0   
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Q19F  How much of a challenge is this for you as a supplier of native seed or plant 
materials? Lack of stock seed from appropriate seed zones or other specified locations. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major challenge 54 19.9 25.4 25.4 

Moderate challenge 51 18.8 23.9 49.3 
Minor challenge 57 21.0 26.8 76.1 
Not a challenge 51 18.8 23.9 100.0 
Total 213 78.6 100.0  

Missing Partial breakoff 44 16.2   
No answer 14 5.2   
Total 58 21.4   

Total 271 100.0   
 
 

Q19G  How much of a challenge is this for you as a supplier of native seed or plant 
materials? Other, please describe. 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Major challenge 23 8.5 35.9 35.9 

Moderate challenge 12 4.4 18.8 54.7 
Minor challenge 4 1.5 6.3 60.9 
Not a challenge 25 9.2 39.1 100.0 
Total 64 23.6 100.0  

Missing Dont know (phone only) 2 .7   
Partial breakoff 44 16.2   
No answer 161 59.4   
Total 207 76.4   

Total 271 100.0   
 
 

Q20_O  What suggestions do you have that might help address the  
challenges you have encountered as a supplier of native seeds or plant  

materials? (Open-ended response coding frequencies) 
CODE count
Planning 31
Coordination 20
Awareness, education 25
Source 15
Funding 14
Policy 10
Value shift 9
Regional focus 7
Seed specific 8
Markets or economics 10
Standards 7
Labor 5
Access 4
Other 2
Not in Business 2
None, No comment, no suggestions, etc. 6
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Q21  If you were to anticipate higher demand for directly wild-collected native seed, 
would your business be able to expand to collect more seed? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Likely yes 69 25.5 61.6 61.6 

Likely no 43 15.9 38.4 100.0 
Total 112 41.3 100.0  

Missing Refusal (phone only) 1 .4   
Dont know (phone 
only) 

1 .4   

Branching skip 102 37.6   
Partial breakoff 48 17.7   
No answer 7 2.6   
Total 159 58.7   

Total 271 100.0   
 
 

Q22  To the extent you are aware, are there major barriers or disincentives to wild-
collecting native seed? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes. What are those 

barriers? 
143 52.8 70.8 70.8 

No 59 21.8 29.2 100.0 
Total 202 74.5 100.0  

Missing Dont know (phone only) 2 .7   
Partial breakoff 48 17.7   
No answer 19 7.0   
Total 69 25.5   

Total 271 100.0   
 
 

Q22_O  To the extent you are aware, are there major barriers or disincentives to 
wild-collecting native seed? What are those barriers? (Open-ended response coding 

frequencies) 
CODE count 
Access to land 62
Availability of seed/land 26
Labor 22
Depletion 17
Cost 13
Time 12
Markets 10
Knowledge 10
Environmental factors 7
Ethical reasons 6
Quality of seed 6
Resources Available 4
Other 2
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Q23  If you were to anticipate higher demand, would your business be able to expand to 
grow more native plants with the goal of producing and selling native seed? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Likely yes 77 28.4 75.5 75.5 

Likely no 25 9.2 24.5 100.0 
Total 102 37.6 100.0  

Missing Dont know (phone only) 2 .7   
Branching skip 118 43.5   
Partial breakoff 48 17.7   
No answer 1 .4   
Total 169 62.4   

Total 271 100.0   
 
 

Q24  To the extent you are aware, are there any major barriers or disincentives to growing 
native plants with the goal of producing and selling native seed? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes. What are those 

barriers? 
83 30.6 42.8 42.8 

No 111 41.0 57.2 100.0 
Total 194 71.6 100.0  

Missing Dont know (phone only) 2 .7   
Partial breakoff 48 17.7   
No answer 27 10.0   
Total 77 28.4   

Total 271 100.0   
 
 

Q24_O  To the extent you are aware, are there any major barriers or disincentives to 
growing native plants with the goal of producing and selling native seed? What are those 

barriers? (Open-ended response coding frequencies) 
CODE count 
Markets 24 
Seed/plant viability 14 
Cost 14 
Availability 8 
Space 8 
Environmental factors 7 
Labor 6 
Knowledge 6 
Time 5 
Resources 4 
Zoning Requirements 3 
Permits 3 
Other 3 
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Q25  If you were to anticipate higher demand, would your business be able to expand to 
grow and sell more plant materials? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Likely yes 124 45.8 83.2 83.2 

Likely no 25 9.2 16.8 100.0 
Total 149 55.0 100.0  

Missing Dont know (phone only) 1 .4   
Branching skip 71 26.2   
Partial breakoff 48 17.7   
No answer 2 .7   
Total 122 45.0   

Total 271 100.0   
 

Q26  To the extent you are aware, are there any major barriers or disincentives to growing 
and selling plant materials? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Yes. What are those 

barriers? 
91 33.6 45.3 45.3 

No 110 40.6 54.7 100.0 
Total 201 74.2 100.0  

Missing Dont know (phone only) 1 .4   
Partial breakoff 48 17.7   
No answer 21 7.7   
Total 70 25.8   

Total 271 100.0   
 
 

Q26_O  To the extent you are aware, are there any major barriers or disincentives to 
growing and selling plant materials? What are those barriers? (Open-ended response coding 

frequencies) 
CODE count 
Markets 29 
Knowledge, education, perception 13 
Viability 9 
Cost 10 
Labor 8 
Availability 8 
Time 3 
Space 3 
Environment 4 
Permits 1 
See previous comment 5 
Other 6 
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Q27_O  Do you have any other suggestions that could improve how the native seed 
market functions? (Open-ended response coding frequencies) 

 
CODE                   count 
Coordination 21 
Education 14 
Standards 12 
Regional focus 11 
Predictability 9 
Policy 8 
Availability 5 
Transparency 4 
Market/Economy 4 
Resilience 2 
Specialty crop focus 2 
More Collectors or producers 2 
Monopolies 1 
Atypical Grower 1 
Research 1 
None 14 
Other 8 

 

 
 

Q28  Between 2017 and 2019, which of the following best describes your business’s 
average annual sales and operating revenues? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid Less than $100,000 49 18.1 23.4 23.4 

$100,000-$499,999 63 23.2 30.1 53.6 
$500,000-$999,999 26 9.6 12.4 66.0 
$1,000,000-$4,999,999 41 15.1 19.6 85.6 
$5,000,000-$10,000,000 20 7.4 9.6 95.2 
Over $10,000,000 10 3.7 4.8 100.0 
Total 209 77.1 100.0  

Missing Refusal (phone only) 1 .4   
Dont know (phone only) 1 .4   
Partial breakoff 48 17.7   
No answer 12 4.4   
Total 62 22.9   

Total 271 100.0   
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Q29  Roughly what percentage of your average annual sales and operating 
revenues are from the sale of native seed and plant materials? 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 1 4 1.5 1.9 1.9 

3 1 .4 .5 2.4 
5 6 2.2 2.8 5.2 
6 1 .4 .5 5.7 
8 2 .7 .9 6.6 
10 4 1.5 1.9 8.5 
15 8 3.0 3.8 12.3 
20 10 3.7 4.7 17.1 
25 3 1.1 1.4 18.5 
27 1 .4 .5 19.0 
30 8 3.0 3.8 22.7 
33 2 .7 .9 23.7 
35 1 .4 .5 24.2 
40 3 1.1 1.4 25.6 
45 2 .7 .9 26.5 
50 13 4.8 6.2 32.7 
55 1 .4 .5 33.2 
60 11 4.1 5.2 38.4 
65 5 1.8 2.4 40.8 
70 8 3.0 3.8 44.5 
75 7 2.6 3.3 47.9 
80 10 3.7 4.7 52.6 
85 7 2.6 3.3 55.9 
90 15 5.5 7.1 63.0 
95 8 3.0 3.8 66.8 
98 4 1.5 1.9 68.7 
99 7 2.6 3.3 72.0 
100 59 21.8 28.0 100.0 
Total 211 77.9 100.0  

Missing Partial breakoff 47 17.3   
No answer 13 4.8   
Total 60 22.1   

Total 271 100.0   
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Appendix 2H

Public Information-Gathering Sessions 
In-Person and Virtual Agendas

COMMITTEE ON AN ASSESSMENT OF NATIVE SEED NEEDS AND CAPACITIES

AUGUST 18-19, 2019
National Academy of Sciences Lecture Room

Washington, DC

Sunday, August 18, 2019
OPEN SESSION – Public Welcome (Zoom and in-person)
3:00 pm	 Welcome and Introductions
3:15 pm	 Discussion with Sponsor
	� Peggy Olwell, Plant Conservation Program Lead, Bureau of Land Management (BLM), Depart-

ment of the Interior (in person)
4:30 pm	 Roles of different federal agencies to the native seed system: USFWS
	� Sarah Kulpa, Botanist, US Fish and Wildlife Service (USFWS) (Nevada), Department of the 

Interior (via Zoom)
5:15 pm	 Public comment period
5:30 pm	 Adjourn

Monday, August 19, 2019
OPEN SESSION – Public Welcome (Zoom and in-person)
10:00 am	 Opening remarks – Susan Harrison, Committee Chairwoman
10:10 am	 Roles of different federal agencies to the native seed system: USFS
	� William Carromero, National Botanist, US Forest Service (USFS) (in person) and Carol Spurrier, 

Ecologist, USFS (by phone)
10:50 am	 Roles of different federal agencies to the native seed system: USDA/NRCS
	� John Englert, National Program Leader—Plant Materials, Natural Resource Conservation Service 

(NRCS), US Department of Agriculture (in person)
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11:30 am	 Seed company perspectives on the supply and demand for native seed
	 Dustin Terrell, Partner, Buffalo Brand Seed, LLC (via zoom)
12:10 pm	 Brief break
12:40 pm	 Seed company perspectives on the supply and demand for native seed
	 Ed Kleiner, General Manager, Comstock Seed, LLC (via zoom)
1:20 pm	 Roles of different federal agencies to the native seed system: USDA/NIFA
	� Jim Dobrowolski, National Program Leader, National Institute for Food and Agriculture, US 

Department of Agriculture (in person)
1:50 pm	 Public comment period
2:05 pm	 Adjourn public session

OCTOBER 10, 2019
USFS Facility (Sage and Lupine Rooms)

Bend, Oregon

Thursday, October 10, 2019
OPEN SESSION — Public Welcome (Zoom and in-person)
8:00 am	 Holly Jewkes, Supervisor, Deschutes National Forest, USFS — Welcome
8:15 am	 Susan Harrison, Committee Chair — Appreciation and Introductions
8:25 am	 Robin Schoen, Study Director — Overview of the Assessment Process
8:40 am	 Pause in Zoom broadcast
8:45 am	 Visit to the Bend Seed Extractory — Kayla Herriman, USFS Extractory Manager
10:45 am	 Return to Conference Room, Prepare for Open Zoom Session
11:00 am	 Susan Harrison, Committee Chair — Welcome, Review of the Agenda, and Introductions
11:20 am	 Vicky Erickson, Geneticist, Pacific Northwest Region, US Forest Service
12:15 pm	� Barry Schrumpf, Seed Certification Specialist, Oregon State University Seed Certification Service/

Oregon Seed Association
1:00 pm	 Lunch break — pause in Zoom broadcast
1:45 pm	� Trish Roller and Ricardo Galvan, BLM National Seed Warehouse System, seed buys and contracting 

considerations (via Zoom)
2:35 pm	� Greg Eckert, Restoration Ecologist, Biological Resources Division, National Park Service (via 

Zoom)
3:30 pm	 Break — pause in Zoom broadcast
3:45 pm	 Jerry Benson, President, BFI Native Seeds
4:40 pm	� Bonnie Harper-Lore, Restoration Ecologist (retired) Federal Highway Administration Department 

of Transportation (via Zoom)
5:30 pm	 Public comments
5:45 pm	 Adjournment of Open Session

JANUARY 28-29, 2020
National Academy of Sciences Beckman Center

Irvine, California

Tuesday, January 28, 2020
OPEN SESSION — Public Welcome (Zoom and in-person)
12:40 pm	 Welcome, Susan Harrison
12:45 pm	 US Tribal Nursery Council and Understanding Tribal Needs for Native Seed
	 Jeremy Pinto, US Forest Service (Moscow, Idaho)
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1:30 pm	 Economics of the native seed supply
	 Charles Perring, Arizona State University
2:45 pm	 End of Open Session

Wednesday, January 29, 2020
OPEN SESSION — Public Welcome (Zoom and in-person)
9:00 am	 Welcome, Susan Harrison
	 The Role of Native Seeds on Highway Roadsides
	 John Krouse, Maryland Department of Transportation
	 Ken Greave, Minnesota Department of Transportation
10:00 am	 End of Open Session

FEBRUARY 22, 2021
Via Zoom

Monday, February 22, 2021
OPEN SESSION — Public Welcome (via Zoom)
3:00 pm	 Welcome, Brief Committee Introductions and Introduction of Panelists
	 Susan Harrison, Committee Chair
3:10 pm	 Panel discussion, The Nature Conservancy Representatives
	 Olga Kildisheva, Innovative Restoration Project Manager, Sagebrush Sea Program, TNC Oregon
	 Catherine Schloegel, Watershed Forest Manager, TNC Colorado
	� Anne Bradley, Forest Conservation Program Director (or Collin Haffey, Forest and Watershed 

Health Manager), TNC New Mexico
	 Kevin Badik, Rangeland Ecologist, TNC Nevada
	 — Description of TNC projects and responses to key questions
	 — Questions from the committee
4:15 pm	 Adjourn public session

MARCH 8, 2021
Via Zoom

Monday, March 8, 2021
OPEN SESSION — Public Welcome (via Zoom)
4:00 pm	 Welcome, Brief Committee Introductions and Introduction of Panelists
	 Susan Harrison, Committee Chair
4:10 pm	 Panel Discussants 1:
	� Rick Iovanna, Agricultural Economist, USDA Natural Resources Conservation Service, 

Washington, DC
	� Bryan Pratt, Research Agricultural Economist, USDA Economic Research Service, Kansas City, 

MO
4:30 pm	 Clarifying Q&A for Panel 1 from Committee and other Discussants
4:40 pm	 Panel Discussants 2:
	� Laura Jackson, Director and Professor of Biology, Tallgrass Prairie Center, University of Northern 

Iowa, Cedar Falls, IA
	� Justin Meissen, Research and Restoration Program, Tallgrass Prairie Center, University of 

Northern Iowa
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	� Laura Walter, Plant Materials Program Manager, Tallgrass Prairie Center of the University of 
Northern Iowa

	� Kristine Nemec, Integrated Roadside Vegetation Manager, Tallgrass Prairie Center of the University 
of Northern Iowa

5:00 pm	 Clarifying Q&A for Panel 2 from Committee and other Discussants
5:10 pm	 Committee Q&A and Discussion with all Discussants
5:30 pm	 Adjourn

MARCH 16, 2021
Via Zoom

Tuesday, March 16, 2021
OPEN SESSION — Public Welcome (via Zoom)
4:00 pm	 Welcome, Brief Committee Introductions and Introduction of Discussants
	 Susan Harrison, Committee Chair
4:05 pm	� Monica Pokorny, Plant Materials Specialist, USDA Natural Resources Conservation Service, 

Washington, DC
	 Gord Pearse, Agronomist, Bruce Seed Farm, and Past-President, Montana Seed Trade Association
4:35 pm	 Committee Q&A
5:00 pm	 Adjourn Public Session

MARCH 31, 2021
Via Zoom

Wednesday, March 31, 2021
OPEN SESSION — Public Welcome (via Zoom)
1:00 pm	 Welcome, Brief Committee Introductions and Introduction of John Englert
	 Susan Harrison, Committee Chair
1:05 pm	 John Englert, National Program Leader, USDA Natural Resources Conservation Service
1:35 pm	 Committee Q&A
2:00 pm	 Adjourn Public Session

APRIL 12, 2021
Via Zoom

Monday, April 12, 2021
OPEN SESSION — Public Welcome (via Zoom)
4:00 pm	 Welcome, Brief Committee Introductions and Introduction of Presenters
	 Susan Harrison, Committee Chair
4:05 pm	 Keith Pawelek, Associate Director, Texas Native Seeds
4:30 pm	 Committee Q&A
4:45 pm	 Ed Toth, Founder and Director, Greenbelt Native Plants Center, NYC Parks
5:10 pm	 Committee Q&A
5:25 pm	 Additional questions, discussion if needed
5:30 pm	 Adjourn
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APRIL 20, 2021
Via Zoom

Tuesday, April 20, 2021
OPEN SESSION — Public Welcome (via Zoom)
4:00 pm	 Welcome, Brief Committee Introductions and Introduction of Ed Toth
	 Susan Harrison, Committee Chair
4:10 pm	 Ed Toth, Founder and Director, Greenbelt Native Plants Center, NYC Parks
4:45 pm	 Committee Q&A
	 Questions from public (submitted in chat)
5:30 pm	 Adjourn

MAY 4, 2021
Via Zoom

Tuesday, May 4, 2021
OPEN SESSION — Public Welcome (via Zoom)
3:30 pm	 Susan Harrison, Committee Chairperson
	 Welcome and Introductions
3:35 pm	 Gil Waibel, Seed Physiologist Technologist Lead, Bayer CropSciences
	 Presentation on Seed Testing
4:15 pm	 Committee Q&A
4:30 pm	 Dustin Terrell, Buffalo Brand Seeds
	 Andy Ernst, Ernst Conservation Seeds
	 Comments on Testing from the Seed Supplier perspective
4:45 pm	 Committee Q&A
5:00 pm	 Adjourn

JUNE 29, 2021
Via Zoom

Tuesday, June 29, 2021
OPEN SESSION — Public Welcome (via Zoom)
3:30 pm	 Susan Harrison, Committee Chair — Welcome
3:40 pm	 Molly Anthony, Program Lead, BLM Emergency Stabilization and Rehabilitation Program
	 BLM Post-Wildfire Recovery: Emergency Stabilization & Burned Area Rehabilitation
4:00 pm	 Q&A (Committee)
4:20 pm	 Anne S. Halford, State Botanist, BLM Idaho [Pre-Taped]
	 �Native Seed Production Tools to Procure Increase and Distribute Source Identified Seed via Seed 

Transfer Zones at an Ecoregional Scale in the Western U.S
4:40 pm	 Patricia Roller, National Seed Coordinator, BLM National Seed Warehouse System and
	� Ricardo Galvan, Administrative & Financial Seed Specialist, BLM National Seed Warehouse 

System
	 Trends in the Periodic Regional Seed Purchases of the BLM
5:10 pm	 Q&A (Committee)
5:30 pm	 Adjourn
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NOVEMBER 12, 2021
Via Zoom

Friday, November 12, 2021
OPEN SESSION — Public Information-Gathering Session
11:00 am	 Susan Harrison (Chair) — Welcome and disclaimer
11:05 am	 Vera Smith and Bart Johansen-Harris, of Defenders of Wildlife
11:25 am	 Q&A from committee
11:35 am	 Josh Osher and Laura Welp, of Western Watersheds
11:55 am	 Q&A from c ommittee
12:05 pm	 Cristina Eisenberg, Oregon State University
12:25 pm	 Q&A from committee
12:35 pm	 Discussion/Q&A from committee
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