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Executive Summary 
Background 

The Nature Conservancy has partnered with the United States Department of Agriculture’s (“USDA”) 
Agricultural Research Service (“ARS”) and Oregon State University (“OSU”) to develop a series of 
native seed treatments (including coatings) and seeding protocols to address the degradation of the 
sagebrush steppe within the Great Basin.  The combination of these elements is expected to foster a 
higher level of native grass, forb, and shrub germination, establishment, and survival than that 
achieved by current restoration practices.   

The degradation of the sage steppe within the Great Basin, a notoriously difficult restoration problem, 
has been caused by a combination of invasive annual grasses, wildfires, overgrazing, human-caused 
land disturbances, and other factors. Because restoration sites typically differ in their characteristics 
(e.g., soil type, aridity, elevation, slope aspect, etc.), the assumption behind the foregoing development 
work is that each restoration site will require the application of differing seed treatments and seeding 
protocols over both their expanse and the course of their restoration.  Hence, the Nature Conservancy 
has applied computer-based geographic information systems (“GIS”) to map the characteristics of 
restoration sites and to determine which seeding treatments and protocols would be most effective and 
exactly when and where they should be applied on a site-by-site basis. This pairing of GIS with seed 
treatments and protocols for rangeland restoration is called Precision Restoration by the Nature 
Conservancy. 

Objectives of the Report 

This Report, firstly, analyzes the market for native seed in the Great Basin and the supply chain that 
serves it.  Specifically, the Report looks at the availability of the two types of native seed offered within 
the market: Native cultivar seed and locally adapted native seed.  Achieving sufficient availability of 
the latter is called out within the very first goal of the National Seed Strategy, which states “Identify 
seed needs and ensure the reliable availability of genetically appropriate seed” (Plant Conservation 
Alliance Federal Committee.  2015).  Such “reliable availability” is considered foundational to achieving 
the desired levels of native plant community restoration on public and private lands across the United 
States.  The report, secondly, looks, from a high-level, at how Precision Restoration, so far as it is 
currently developed, provides for superior levels of germination, establishment, and survival of those 
native plants endemic to the Great Basin.  It then recommends where it may best be positioned within 
the native seed supply chain and the trends currently impacting the native seed market in order to 
bring Precision Restoration into landscape-wide use within the Great Basin. 

Findings 

Finding #1: On the supply side of the market we found that the structural organization and qualities of 
the native seed supply chain revealed a niche market dwarfed by the much, much larger agricultural 
seed market.  The market for native seed is estimated to make up less than 2% of the $17,000,000,000 
estimated to be spent on all seed types in North America in 2017 (Mordor, 2017).   

Finding #2: We found that a condition called “oligopsony” prevails in the native seed market within 
the Great Basin.  Oligopsony describes a market where numerous suppliers are competing to sell their 
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product to a small number of relatively large and powerful buyers.  In such a situation, pricing power 
largely rests with the buyers.   

Within the United States the niche market for native seed is largely driven by the procurement patterns 
of the largest consumer, by far, of native seed: The Bureau of Land Management (“BLM”).  The BLM 
alone accounts for 70% of native seed procurement within the United States.  That percentage climbs to 
90% when the native seed procured by federal fellow travelers, the U.S. Forest Service, the 
Conservation Reserve Program, and the U.S. Fish & Wildlife Service are added in.  These four 
constitute the oligarchs within the oligopsony, with the BLM being, by far, the largest consumer.  The 
remaining 10% is filled out by state agencies and private entities (both non-profit and for-profit).  On 
the supplier side, currently the BLM’s Boise Regional Seed Warehouse sources 50-pound bags of seed 
from 56 different vendors, illustrating the plethora of Great Basin seed suppliers compared to the small 
number of materially large consumers. 

Finding #3: The combination of the BLM’s sheer size, the seeming unpredictability of where and when 
the next set of rangeland fires will be, and uncertainty about what will burn up in those fires, has 
saddled growers with a high-level of production risk and led to dramatic annual demand fluctuations, 
volatile prices, and inefficient re-seeding strategies throughout the Great Basin.  In addition, our 
analysis uncovered several areas of supplier-side risk attributed to unpredictable weather, seed quality 
variation, and differing production costs and cultivation requirements across native species.  All of this 
has combined to give us the impression that being on the grower end of the native seed supply chain 
for the Great Basin is a risky proposition.  

Finding #4: On the demand side of the market we confirmed an increasing preference within the 
customer base for native seed as opposed to the non-native seed that dominated in past years.  In 
addition, we confirmed a more recent preference for source-identified, locally-adapted native seed 
(either wild-collected or grown-out from wild-collected native seed) as opposed to both non-native 
cultivars, such as Hycrest (the cultivar derivative of the non-native Crested Wheatgrass), and native 
cultivars or “nativars”, such as Anatone (the cultivar derivative of the native Bluebunch Wheatgrass).  
Over the past 15 years, the BLM has increasingly weighed the success rate, availability, genetic 
attributes, and ecosystem service values that a given seed type can provide. As a result, 33% of the total 
seed that the BLM seed procured between 2009 and 2013 came from wildland-harvested seed 
(Stevenson, 2016).  This move toward source-identified, locally adapted native seed is traced to 
important botanical research over the last three or more decades around seed zones and successful 
recovery efforts based on seed zones.   

Finding #5: We found that the BLM is taking meaningful steps to reduce volatile prices and grower-
side risk in the native seed market.   The BLM’s introduction in recent years of a National Seed 
Warehouse System, consisting of two “regional” warehouses in Boise, Idaho and Ely, Nevada (with Ely 
just coming online in 2017) and a “district” warehouse in Twin Falls, Idaho, has helped reduce some of 
the volatility in the supply chain by making available 2,735,000 pounds of seed storage capacity, 
including 135,000 pounds of cooler capacity.  In addition, there is an unaffiliated seed warehouse and 
research facility, known as the Great Basin Research Center, run by Utah’s Division of Wildlife 
Resources.  The Great Basin Research Center provides 600,000 pounds of seed storage capacity for 
restoration efforts on both state and BLM lands within Utah.  This capacity functions as pipeline 
storage within the supply chain and can provide both a temporary home and keep alive the market for 
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seed otherwise surplus to a given year’s demands while providing a buffer against future demand 
spikes.   

In addition to the seed warehousing system, the BLM’s release on September 25, 2017 of an IDIQ 
(indefinite quantity/indefinite duration) procurement solicitation specifically directed at source-
identified, locally-adapted native seed, entitled “Native Grass and Forb Seed Increase and Supply”, 
promises to inject further stability into the native seed pipeline.  One of the objectives of this IDIQ, the 
first ever of its type and size, is to provide increased certainty to native seed suppliers of all scales that 
there will be a ready market for their source-identified, locally-adapted native seed when it’s time for 
them to deliver.  As such, this IDIQ is designed to support engagements with the grower community of 
up to five years under a maximum procurement of $5,000,000.   

Finally, the BLM has also acted to spread out demand by going from a single annual seed “buy” with 
which to stock its warehouses and supply its districts to three buys annually…in the fall, winter, and 
spring.  This spreading out of demand helps create a wider supply window for growers and lowers the 
probabilities of ongoing shortages and surpluses in the market as well as the price volatility that they 
stimulate.  It also reduces the duration of storage requirements for those growers inclined to warehouse 
seed that they have produced until a better pricing climate arrives.  Finally, it lowers peak storage 
capacity requirements for the BLM by spreading annual seed deliveries to the National Seed 
Warehouse System over three annual intake windows instead of piling them all into one. 

Scaling Options and Recommendation 

We identified four distinct Precision Restoration scaling options that are available to the Nature 
Conservancy.  The first three options and are not recommended by us, while the fourth scaling option, 
known as the “Recommended Option”, is.   

Option 1: Technology Transfer/Licensing (Open Source or otherwise) to Native Seed Industry 

Under this option the Nature Conservancy would license its intellectual property rights within 
Precision Restoration to all comers to enable them to utilize Precision Restoration in the restoration 
efforts that they are involved in.  We do not recommend leading with this option as a means of scaling 
because if done prior to compelling field trial or implementation outcomes coming available it will do 
little or nothing to stimulate demand.  Only after such outcomes are available will pull for Precision 
Restoration develop in the market via its adoption by key consumers. The result of leading with this 
option is therefore likely to be little or no scaling.  On the other hand, we feel that this option could be 
an effective scaling strategy once adoption by key consumers has taken place. 

Option 2: TNC In-House Production. 

This option would have the Nature Conservation launch an in-house source-identified, locally-adapted 
seed acquisition or grow-out operation combined with a seed coating operation.  The Nature 
Conservancy would then sell the resulting treated native seed into the market coupled with the GIS 
services that round out Precision Restoration.  We do not recommend this option because of the high-
level of capital and operating costs that would be incurred and because this option does little by itself 
to guarantee widespread adoption of Precision Restoration by land managers.  Instead, it embeds the 
Nature Conservancy in the riskiest part of the supply chain without recognizing that delivering 
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Precision Restoration’s unique value-add does not require the Nature Conservancy to become either a 
native seed supplier or a native seed coater.  There are already entities within the supply chain 
performing these functions and do so at scales that meet the demands of the market.  Rather, Precision 
Restoration’s differentiating value is its understanding of the types of coatings and treatments that are 
advantageous to apply to native seeds and the way (i.e., where, when, and how) those treated native 
seeds should be planted with the aid of GIS to achieve superior restoration outcomes.     

Lastly, launching a native seed supply and coating business could cause the Nature Conservancy to be 
viewed as a competitor by the very supply chain entities that it may desire to partner with down the 
road as it seeks to scale Precision Restoration. 

Option 3: Partner with a Native Seed Supplier 

In this option the Nature Conservancy would partner with one or more leading native seed suppliers to 
bring Precision Restoration to market.  A scaling pathway via supply-side partners would allow the 
Nature Conservancy to propagate production among the partners to the desired scale. It would also 
leverage the existing capital and network of the partners.  However, we do not recommend leading 
with this option as it also assumes that the Nature Conservancy must directly or indirectly possess a 
native seed source to scale Precision Restoration to landscape levels.   It also assumes that the partners 
would somehow open doors with the oligarchs that the Nature Conservancy, with its broad set of 
alliances and engagements, somehow cannot.  Finally, it is not clear what is in such a partnership for a 
supplier prior to Precision Restoration’s adoption by the oligarchs.  If Precision Restoration is 
unsuccessful then the supplier’s brand could be tainted by that outcome.  If it is successful, then it is 
not clear that the supplier may sell any more seed as a result.  Indeed, if Precision Restoration is 
successful then the inherent efficiencies within Precision Restoration may well work in the long run to 
reduce waste and thereby exert a slight dampening pressure on the overall demand for native seed.   
This is not to say that partnering with members of the native seed supply chain has no value for 
Precision Restoration.  It is simply that we see partnering with the supply chain best unfolding after 
successful initiatives have already occurred on the demand side (see “Recommended Option”). 

Option 4: Recommended Option - BLM Engagement 

For Precision Restoration to be successfully integrated into widespread use across the Great Basin, 
which is the Nature Conservancy’s objective, it plainly must be adopted for such use by the oligarchs 
within the oligopsony.  In other words, by the large federal land management agencies as led by largest 
of them all, the BLM.  We make this recommendation because it is clear to us that Precision Restoration 
will never scale to the level that the Nature Conservancy desires unless the BLM is on board.  The BLM 
also exerts such influence on the native seed supply chain that the supply chain is more likely to 
materially conform itself to new initiatives by the BLM, including those around Precision Restoration, 
rather than the BLM conforming itself to new initiatives arising from within its supply chain.   

Given the foregoing, we therefore recommend a demand-side partnership manifesting itself in a multi-
level engagement with the BLM assisted initially by the ARS.  The first goal of the engagement would 
be an assistance agreement (discussed later) to support Precision Restoration field trials on BLM lands.  
From there the engagement would move into procurement agreements whereby the Nature 
Conservancy, as a subcontractor or general contractor and possibly in partnership with native seed 
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suppliers and seed coaters, would support early production implementations on BLM lands.  As 
Precision Restoration begins to scale in the Great Basin, we then recommend that the Nature 
Conservancy up-level its role to that of a consultant and trainer to the restoration industry.  Coupled 
with an open licensing program, the combination would leverage that industry in scaling Precision 
Restoration across the Great Basin to the desired level. 

Introduction 
Non-native grasses have invaded 69 million acres of rangeland across the interior West as of 
2017, a combined area larger than the State of Oregon. Ecological change at such a scale has 
wide ranging negative impacts on the people, culture, and ecosystems of the West. Non-native 
annual grasses (e.g., Cheatgrass) thrive after wildfire and other disturbances, often forming 
expansive thickly-carpeted monocultures that burn far more readily than the sage-steppe 
ecosystem they replace. Such dramatic ecological change severely impacts the supply of 
ecosystem goods and services, decreasing at-risk species habitat, livestock forage, and 
recreation opportunities, while degrading air and water quality. 

As these problems become more severe, land managers have increasingly strained to find 
effective restoration solutions. Re-seeding technologies remain largely unchanged since the 
1930s and often have shockingly low success rates. In some cases, re-seeding failure rates 
approach 90 percent. When adjusted for the low probability of success and high re-treatment 
requirements, the cost of rangeland restoration can be as high as $43,000 per hectare (Boyd and 
Davies, 2012).  Given the result of past practices, significant elements within both government 
land agencies and among private landowners see the need to bolster the restoration effort in the 
most efficient way possible lest they suffer ever-increasing ecological and fire-related costs 
associated with ever-expanding areas of invasive annual grasses. 

In response to this need for a more efficient approach to restoration, The Nature Conservancy 
(“TNC”) has partnered with Oregon State University (“OSU”) and the Agricultural Research 
Service (“ARS”) station in Burns, Oregon to develop a new set of site restoration techniques. 
Their combined effort has produced a product bundle collectively called “Precision 
Restoration”.  The product bundle is a quiver of seed treatments and seeding protocols coupled 
with geographic information system (GIS) support that will enable land managers to map a 
target restoration site for the purpose of selecting and applying the appropriate seed 
treatment(s) and planting protocols that will best assist the ecological recovery of that site.  

Precision Restoration includes a variety of treatments applied to native seed in the form of 
encompassing coatings, pods, pellets, or pillows.   The treatments within the Precision 
Restoration portfolio include those that delay germination (to avoid killer frosts), that increase 
the nutrients available to a seed once germination begins, that ward off the effects of herbicides, 
and that congregate seeds together to break through hardpan.  Placing the seeds within a pod, 
pellet, or pillow form factor can also enable more effective handling of the seeds by on-the-
ground planting machinery through bulking them up to manageable size, especially handy in 
the case of diminutive sagebrush seeds.  In some cases, these treatments can also make the seeds 
more conducive to aerial broadcasting.   
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Paired with Precision Restoration’s seed treatments is a GIS software package that analyzes a 
restoration site’s soil type, slope aspect, annual rainfall, altitude, and other factors to determine 
which seed treatment(s) will optimize seeding success for a given site.  Finally, Precision 
Restoration is rounded out by a set of seed planting protocols that govern parameters like 
“when”, “how deep”, and other such variables relevant to the reseeding effort.   

Precision Restoration in effect adapts restoration strategy to environmental variation rather than 
going with a one-size-fits-all approach.  Acting upon this premise, pilot tests of certain seed 
treatments and protocols show Precision Restoration significantly exceeding the success rates of 
conventional restoration methods and techniques. 

Scope of Work 
This Report presents a market and situation analysis that examines the existing native seed 
market and supply chain within the Great Basin and recommends a scaling pathway for 
Precision Restoration. Topics addressed in this Report include: 

• The market and supply chain for native seed relevant to Great Basin restoration efforts. 

• The groups and sectors supplying and procuring native seed for restoration purposes, 
including wild seed collectors and distributors.   

• Industry trends, challenges, and preferences. 

• Information on the market for non-native seeds as it relates to the native seed market. 

• Scaling and product pathway options for the Precision Restoration. 

• A recommendation as to how Precision Restoration may best fit into the market and supply 
chain for native seed market used for restoration purposes within the Great Basin. 

This Report examines supply-side inputs, as well as factors that affect a supplier’s market risk, 
economies of scale, and pricing decisions. The situation analysis presents a model for estimating 
a land manager’s willingness to pay for coated seeds. The situation analysis also examines key 
factors relevant to scaling Precision Restoration’s output. These relevant factors include the rate 
at which the technology can be scaled, its financial viability, and risk of those scaling options. 

Methodology 
This Report compiles information from existing literature on native and non-native seed as well 
as through interviews with key informants. This market analysis relied on informational 
interviews with individuals from: 

• The Nature Conservancy 
• The Agricultural Research Service 
• Faculty at the University of Nevada 
• United States Forest Service (USFS) involved in the Great Basin Native Plant Project 
• Wildland-collect native seed suppliers 
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• Source-identified native seed suppliers 
• Native and non-native cultivar suppliers 
• Seed coating companies 
• Seed mixing companies 
• The Bureau of Land Management 
• The Native Seed Network 

 

Market Analysis  

Overview 
The market analysis section of this Report contains: 

• The role and extent of major industry players. 
• Qualitative trends in the native seed market. 
• Quantitative trends in the native seed market. 
• Seeding techniques and disbursement methods. 
• The cost of production and the price of native seed. 
• The challenges and risks of native seed production. 

The objective of the market analysis is to understand the existing market for native seed used 
for restoration within the Great Basin. This section of the Report does not include how Precision 
Restoration will intercept this market. That is discussed in the following section: Precision 
Restoration.  

Market Definition 
The market being analyzed is defined as the market for native seed used for restoration 
purposes within the Great Basin. This market analysis will also include the market for non-
native seed for restoration use in the Great Basin to the extent it is available, though it is not the 
objective of this Report.  

First, native seed must be defined. The United States Forest Service defines a native plant as 
follows:  

“Native plants are defined as all indigenous terrestrial and aquatic plant species that evolved naturally in a defined native 
ecosystem.” 

The U.S. National Arboretum, a branch of the USDA, offers another definition of native seeds: 

“One that occurs naturally in a particular region, ecosystem, or habitat without direct or indirect human intervention. We 
consider the flora present at the time Europeans arrived in North America as the species native to the eastern United States.  
Native plants include all kinds of plants from mosses and ferns to wildflowers, shrubs, and trees.” (Forest Service Plant 
Materials and Policy, 2017) 
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Within these definitions, room has still been found to dispute what constitutes a native seed. 
The qualifications that distinguish a native seed from a non-native seed is continually changing 
as ecological research and consumer definitions shift. This debate is particularly active with 
regards to native cultivars and ecotype.  A “cultivar” is a plant variety that has been produced 
in cultivation by selective breeding.  Specifically, these are plants raised in cultivation that differ 
sufficiently from their wild ancestors or, if taken into cultivation from the wild, are worthy 
enough of distinction from wild populations for horticultural purposes to merit different 
names. An ecotype is a genetic subcategory within a species of plant that is adapted to certain 
environmental conditions. As these ecotypes move or are moved into new areas that they are 
not genetically adapted to, they become subject to the ongoing debate of what constitutes a 
native species…at least for those areas that they have moved or been moved into.  For our 
purposes, we will classify all cultivated varieties and ecotypes of a native species as native seed. 
This categorization is done to remain consistent with the existing body of historical data and 
literature.  It is also consistent with the seed categorization used by the BLM’s National Seed 
Warehouse System.  However, it should be recognized that some native cultivars (sometimes 
called “nativars”) have been so heavily modified that they have lost many of the characteristics 
of their originally wild parent native plant. Many source-identified native seed growers seed 
use this point to stress that many native cultivars should not be considered “native”. 

The Great Basin can also be defined several ways.  For our purposes, the Great Basin is defined 
on a floristic basis.  It is the 150 million acres within the hydrographic Great Basin plus the 
Owyhee Uplands and Snake River Plain of southern Idaho. More than two thirds of these lands 
are publicly owned (see map below).  With respect to vegetation, habitats range from sage-
steppes to forests situated on over 200 mountain ranges (Cronquist, 1972).  
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Demand Characteristics 

Market Structure 
The market for native seed in the Great Basin is competitive, but adheres to the structure of an 
oligopsony.  That is, there are many sellers, but a small number of significant buyers.  Hence, 
most of the pricing power in the market is vested with the buyers. The primary buyer of native 
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seed is the Department of the Interior’s Bureau of Land Management (“BLM”).  The influence 
and market reach of this agency is difficult to overstate, though the semi-independent nature of 
the BLM’s district field offices and programs do act to somewhat segment and limit the agency’s 
cohesive market influence.    For example, BLM districts generally, with exceptions in times of 
scarcity, do not coordinate their seed buys.  Each district has its own set of preferences and 
restoration needs. These varying procurement patterns are buffered by the BLM National Seed 
Warehouse System that stores seed for the district field offices to order later.  

In addition to BLM’s internal decentralization, there are a range of smaller public and private 
entities that have their own unique seed demand profiles which the market must likewise 
accommodate.  On the national scale, agencies such as the U. S. Forest Service (“USFS”) and the 
U.S. Fish & Wildlife Service (“USF&WS”) procure native seed. On a regional scale, state wildlife 
and land agencies such as the Oregon Department of Fish & Wildlife (“ODF&W”) and the 
Oregon Department of Forestry(“ODF”) also purchase native seed for restoration use.  Private 
businesses and organizations likewise contribute to market demand. Energy companies and 
mines are required to restore disturbed land and so purchase native seed as part of doing so.  
Private landowners, including ranchers and farmers, purchase native seed, often through the 
USDA’s Conservation Reserve Program (“CRP”). 

Lastly, ever-increasing wildfires, fed by the surging expansion of invasive annual grasses and 
the impacts of climate change, are a very significant driver of the restoration efforts that, in turn, 
foster native seed demand.  However, from year to year suppliers face considerable uncertainty 
in forecasting the incidence, size, and location of wildfires that will, in turn, drive demand for a 
range of specific seed types.  This inability to forecast demand leads to uncertainty in planning 
supply, which can be further aggravated by production risks.  Because of the resulting 
mismatches between supply and demand, prices tend to be highly volatile within the native 
seed market servicing the Great Basin.  This is a characteristic of markets where both demand 
and supply are largely inelastic. Inelasticity refers to the sensitivity of demand or supply to 
changes in price.  For example, if the price of a commodity increases 25%, but demand only 
decreases 2%, then demand for that commodity is said to be “inelastic” relative to price.  
Similarly, if the price of a commodity drops 25%, but the supply of it only decreases 2%, then 
the supply of that commodity is said to be inelastic relative to price.   

Demand Drivers 
Seed procurement for restoration purposes in the Great Basin is primarily driven by the BLM, 
the Plant Conservation Alliance (“PCA”), Congressional and executive action and regulation, 
seed warehouse systems, wildfires, and climate.  The market for native seed is relatively small, 
but these demand drivers have delivered consistent growth in the industry (Matthews, 2003).  
Four of the foregoing identified major demand-driving factors are the product of government 
policy. The native seed industry depends almost entirely on the restoration efforts on public 
lands or on the federal agencies that regulate restoration on private lands (Matthews, 2003).  
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Bureau of Land Management and The Plant Conservation Alliance 

The Plant Conservation Alliance (PCA) is an umbrella organization of 12 Federal agencies and 
285 non-Federal partners, including state agencies and private entities.  In 2015, the Bureau of 
Land Management, alongside the PCA, developed the National Seed Strategy (undergirded by 
the “National Seed Strategy Business Plan 2015-2020”) to address native seed needs across the 
country.  Specifically, the Strategy was developed to provide guidance on increasing the supply 
of genetically appropriate seed and to increase the use of native plant species for stabilization, 
rehabilitation, and restoration treatments on Federal and privately-owned land. The National 
Seed Strategy also identifies specific research actions that can utilize public-private partnerships 
to improve the availability of native seed for rehabilitation and restoration.  It will be reviewed 
and renewed in 5-year cycles.  The National Seed Strategy is not an attempt to create a 
government-run seed business nor does it set agency policy.  The government agencies 
involved have different authorizing legislation, charters, missions, and policies.  Nevertheless, 
the goal of the National Seed Strategy is to support “science-driven conclusions and prioritize 
the use of native plant materials in land management activities” (National Seed Strategy, 2015).  
However, it is important to not understate the importance of the National Seed Strategy in 
implicitly and explicitly establishing the intended direction of nearly all federal restoration seed 
procurement and restoration criteria. 

The Strategy establishes four key goals: 

• Identify seed needs, and ensure the reliable availability of genetically appropriate seed. 

• Identify research needs and conduct research to provide genetically appropriate seed and to 
improve technology for native seed production and ecosystem restoration. 

• Develop tools that enable managers to make timely, informed seeding decisions for 
ecological restoration. 

• Develop strategies for internal and external communication. 

Additionally, The National Seed Strategy makes one key statement on the use and procurement 
of nonnative species and cultivated varieties and establishes a list of actions to be taken by 2020.  

“Nonnative species and cultivars may be used to achieve site stabilization, wildfire breaks, or invasive plant control. 
Their use should be limited to transitional, noninvasive species, replaced by natives in subsequent ecological 
restoration or during natural successional processes.” (National Seed Strategy, 2015) 

Other sections of the National Seed Strategy state the importance of mapping seed zones to 
increase the use of genetically appropriate seed by coordinating “Multi-agency procurement 
planning and seed sharing… [and] creating (or improving) a national online database that 
provides source-identified seed availability” (National Seed Strategy, 2015). The plan also states 
the need to “implement alternative seed production methods for ‘workhorse’ native shrub 
species to augment wildland seed collection” and to increase the overall supply of genetically 
appropriate shrub seed. 
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Congressional and Executive Action  

The political climate in Washington, D.C. heavily dictates the magnitude of native seed 
demand. The priorities and policies of the Environmental Protection Agency (“EPA”), the 
United States Department of the Interior (“USDI”), and the USDA are influenced, or set by, this 
political climate.  Key among these in terms of their impact on restoration efforts within the 
Great Basin are USDI policies governing the emergency stabilization (“ES”) of and burned area 
response (“BAR) on public lands that have been damaged by wildfires.   ES consists of actions 
taken within one year after wildfire containment by a Burned Area Emergency Response 
(“BAER”) team to stabilize the land and to prevent unacceptable degradation to natural and 
cultural resources.  BAR consists of efforts taken within three years of wildfire containment to 
repair or improve fire-damaged lands unlikely to recover naturally (Emergency Stabilization 
and Burned Area Response Policy and Guidance).  The policies governing these activities have 
a direct effect on re-seeding activities on burned-over lands.  In addition, existing law requires 
public and private entities causing major land disturbances to purchase and plant seed in areas 
damaged by their operations. This regulatory climate is the result of a series of government 
regulations and programs over the last 25 years that seek to promote the reclamation of former 
mine sites, road cuts, and pipeline passage ways.   

 

Federal Government Action Driving Native Seed Demand 

    
Congressional Appropriations for the 
Department of the Interior and 
Related Agencies (Annually) 

Ensures an ongoing supply of native plant materials for 
restoration uses on public lands. In addition, the 2001 
appropriations bill directed “the agencies to develop a long-term 
program to manage and supply native plant materials for 
various Federal land management restoration and rehabilitation 
needs."  This prompted the Secretaries of the Interior and 
Agriculture to form an Interagency Native Plant Materials 
Development Program. 

    
Secretarial Order No. 3336: Rangeland 
Fire Prevention, Management, and 
Restoration (2015) 

Set a requirement within the Department of the Interior that the 
agency, to the exent practicable, "utilize locally-adapted seeds 
and native plant materials appropriate to the location, 
conditions, and management objectives for vegetation 
management and restoration activities." This includes strategic 
sourcing for, "acquiring, storing, and utilizing genetically-
appropriate seeds and other plant materials native to the 
sagebrush-steppe ecosystem.” 
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Presidential Memo: Federal Strategy to 
Promote the Health of Honey Bees and 
Other Pollinators (2014) 

“The Departments of Agriculture and the Interior [to] establish a 
reserve of native seed mixes, including pollinator-friendly 
plants, for use on post-fire rehabilitation projects and other 
restoration activities."  This Presidential memo set the stage for 
the procurement of more native forb species. 

		  

Presidential Memorandum and 
Orders: (1994, 1999)  

Requires use of native plants on Federal landscaping projects. 

  
Surface Mining Control and 
Reclamation Act - SMCRA (1977) 

Requires coal mining companies, particularly surface mining 
companies, to reclaim and replant lands disrupted or degraded 
by their operations.  Also initiated the abandoned mine land 
("AML") reclamation program, which reclaims land and water 
resources degraded by mines abandoned before the passage of 
SMCRA. Finally, the Act created a regulatory program to ensure 
that surface coal mining operations initiated or in existence after 
the effective date of the Act are conducted in an environmentally 
sound manner. 

   
Federal Land Policy and Management 
Act (1976) 

Essentially an organic act indicating the mission of the BLM and 
provides priorities for the management of BLM land.  It also 
prohibits undue and unnecessary degradation of federal lands. 

	 		
Endangered Species Act - ESA (1973) Lists threatened and endangered plants and animals with 

protection and recovery plans mandated. This Act has been the 
driver of 98 land-use plans, mostly within the Great Basin, 
intended to keep the Greater Sage Grouse from being listed 
under the Endangered Species Act. 

Figure 1: Select list of major Federal Actions driving native seed demand in the Great Basin. Some are issued to direct 
internal policy, others to regulate private industry. 

In October of 2017, at the order of the White House, the Department of the Interior kicked off a 
review of the 2015 Greater Sage Grouse management plans formulated with stakeholders across 
the West by the prior (i.e., Obama) Administration in an attempt to prevent an Endangered 
Species listing of the Greater Sage Grouse. The review suggests a shift by the current 
Administration toward the development, primarily for energy purposes, of certain Greater Sage 
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Grouse habitat that would otherwise be protected under the 2015 plans.  Recommendations to 
alter the 2015 plans, despite pushback from key western state governors, are expected from the 
Department of the Interior in early 2018. These changes will likely affect restoration seed 
demand, though it is difficult to gauge precisely what that impact will be. Assuming disturbed 
sites will still require reseeding, further energy and mining development could potentially 
increase seed demand. However, some alterations may unravel delicate negotiations between 
federal and state agencies, ranchers, developers, and conservationists. This could lead to 
disintegrating agreements and coordination between these groups, potentially causing a decline 
in restoration efforts and lower demand for seed for restoration purposes.  

Warehouse Systems 

Warehouse systems act as a storage and distribution node between seed suppliers and land 
managers. They also act to buffer inequities between seed supply and demand. The most 
prominent warehouse system for federal seed use is the National Seed Warehouse system 
operated by the BLM.  In addition, there are smaller warehouses built by some state and federal 
organizations for more specialized needs. 

These warehouse systems are needed because seeds must be stored appropriately to maintain 
their germination rates. Improperly stored seed loses viability over time. By storing seed across 
the years, warehouse systems buffer demand and ease market volatility. As more warehouse 
systems are developed seed procurement decreases during high wildfire years and increases 
during low wildfire years.  

In 2007, before the development of the National Seed Warehouse System, the BLM bought over 
7 million pounds of seed, 60 percent of which were relatively high-cost natives. This increased 
demand put upward pressure on prices. Bluebunch Wheatgrass sold for $20 per pound at that 
time, far above its average (Ogburn, 2012). Another such demand spike hit northern Nevada in 
2012 during an abnormally large fire year. Wyoming Big Sagebrush is normally sold at $15 to 
$20 per pound, but in 2012 it was priced at over three times that amount (DeLong, 2012). 

In 2012 the BLM announced a goal to stabilize its seed procurement at three million pounds per 
year. To accomplish this, the Bureau of Land Management expanded its warehouse capacity. As 
of 2017, the BLM owns and operates two regional seed warehouses in Boise, Idaho and in Ely, 
Nevada, with the Ely facility just coming online in 2017.  Combined, the regional warehouses 
have 2,600,000 pounds of dry storage capacity and an additional 135,000 pounds of cold storage 
capacity (National Seed Warehouse Overview, 2016 and Patricia Roller, 2017). The Ely 
warehouse stores seed suitable for the drier climates of the Mojave and lower Great Basin while 
the Boise Warehouse provides seed for the more northern portions of the West (Ogburn, 2012).  
The BLM also utilizes a district-level seed warehouse in Twin Falls, Idaho to supplement the 
two regional warehouses. 

Other agencies have built warehouses to compliment the BLM’s seed storage network. The first 
built on a large scale is the Great Basin Research Center under the Utah Division of Wildlife 
Resources. This facility was built in 2004.  It stores 600,000 pounds of seed in Ephraim, Utah for 
research as well as restoration work in Utah and surrounding areas of the Great Basin.  
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Wildfire and Climate 

A climate simulation run by Ronald Nielson and others at OSU (Nielson et al., 2005) found that 
the greatest climate change warming scenario will reduce the normal ecosystem of the Great 
Basin to 20% of its current area within the 21st century. At the time of Nielson’s study, 350 Great 
Basin species were of conservation concern and 20% of the system’s flora and fauna were 
considered imperiled. As more habitat is lost, more species will become threatened, and the 
need increases for restoring the Great Basin.  Additionally, climate change brings more severe 
drought and increased temperatures. These factors have a marked increase on the frequency 
and extent of wildfires across the western United States (Svejcar, 2016). 

As wildfires becomes more frequent and larger in size, sage-steppe habitat runs the threat of 
becomes increasingly degraded and threatened by invasive annual grasses, which take 
advantage of the land disturbances caused by wildfires to root and spread.   The expansion of 
invasive annual grasses in turn further increases wildfire incidence and size.  As a result, the 
reseeding period for fire restoration is particularly limited. Land managers must buy and 
spread seed quickly to not only prevent erosion, but to prevent invasives from taking hold. The 
positive correlation between wildfire and seed procurement is illustrated in the graph below. 

 
Figure 2: Spending on seeds compared with total acres burned on federally administered lands in Arizona and New 
Mexico. (Peppin, 2011) 
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Climate change and fire-prone invasive annual grasses (with Cheatgrass being the most 
notorious) are the primary causes behind the compounding of wildfire risk. The latter are 
spread by not only by wildfire-caused land disturbances, but also result from poor grazing 
practices, natural resource extraction, and development activities.  In aggregate, these factors 
heavily dictate the procurement of seed for restoration purposes by public and private 
landowners.  

Market Segmentation 
While there are a few ways to define submarkets within an industry, the most useful 
segmentation scheme for native seed demand is by government and private industry seed 
procurement.  

Government  

The Bureau of Land Management: The BLM is the largest single purchaser of native seed in not 
only the United States, but in the entire northern hemisphere. The BLM procures 70% of the 
annual output of native seed within the United States (Mock, 2016).  Within the BLM there are 
40 district field offices across 11 western states. These field offices, in addition to the BLM’s 
Emergency Stabilization & Rehabilitation, Fuels, Healthy Lands Initiative, Range, and Wildlife 
programs, make up the agency’s internal seed usage. Other agencies have cooperative 
agreements with the Bureau of Land Management including the U.S. Forest Service, Idaho 
Department of Lands, Seeds of Success, the Plant Conservation Alliance, and many more 
(Roller, 2017). 

Within the past 5-10 years the BLM’s seed purchasing process has been reformed. The agency used to 
take all the orders from its districts and do one buy from the seed industry per year. Often the 
preferences of the agency were not well communicated to seed suppliers. Now the agency has 
recognized the market uncertainty it created through this system and has switched to three buys a year, 
in the spring, winter, and fall (Anthony, 2017).  This has created a greater supply window for growers 
and lowered the probabilities of both shortages and surpluses in the market as well as the resulting 
price volatility.  It also has reduced storage requirements.  In addition, the BLM has encouraged more 
discussions between its district offices and seed suppliers, so that demand expectations may be more 
appropriately set.   

The preferences of the BLM are shifting fairly quickly.  Ten years ago, the BLM’s seed 
procurement was 80%-90% non-native.  Today, seed procurement is 70% native seed, with 
“native seed” meaning wild-collected seed, grow-outs of wild-collected seed, and native 
cultivars.  The largest amount of seed procured is that of grasses, specifically Bluebunch 
Wheatgrass or its cultivar derivative, Anatone.  In line with this trend, there is an increasing 
trend to obtain more niche species, specifically non-cultivar natives, through contract growing 
and the IDIQ solicitations previously discussed.  

While the BLM primarily procures seed for use in wildfire prevention, post-wildfire restoration, 
habitat restoration, and grazing, the agency also buys seed for fuels management, oil & gas site 
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reclamation, rangeland seedings, wildlife habitat restoration, monuments, and wilderness study 
area projects (Pellent, 2006). 

The United States Forest Service (“USFS”): Relative to BLM, the USFS usually undertakes 
smaller scale restorations projects, with an emphasis on local varieties. The agency’s annual 
procurement of native seed for restoration use in the Great Basin is estimated to be less than 
10% of the BLM’s annual procurement (Kilkenny, 2017).  Some USFS ranger districts internally 
supply via their own native seed increase plots, however there are some USFS National Forest 
Regions that procure almost as much native seed as some BLM field offices. One is Region 6 
(Oregon and Washington), which purchases substantial amounts of locally-sourced native seed. 

Government/Private Partnerships 

Conservation Reserve Program (CRP): Administered by the Farm Service Agency, The CRP is a 
net of conservation programs that enroll private landowners in a conservation program. It is the 
largest private-lands conservation program in the United States.  Contracts will usually last 10-
15 years and, in exchange for a yearly payment, landowners agree to remove environmentally 
sensitive land from their crop production.  Instead, farmers will plant species in those lands that 
improve environmental quality. 

The Conservation Reserve Program procures seed directly from a distributer, unlike BLM field 
offices that have access to the National Seed Warehouse System. Often, landowners in the CRP 
as well as other private landowners will secure prescribed mixes of different seeds from 
distributors for their restoration work. This is because they do not have the mixing equipment 
available to the BLM within the National Seed Warehouse System. This need for seed mixes has 
created a side business for seed suppliers like Pawnee Buttes Seed. 

Private Sector 

Private Industry Disturbed Site Restoration: The EPA’s Superfund sites, mining companies, 
energy development partnerships and corporations, and landfill sites all procure native seed for 
their disturbed areas.  Any development mining or energy project must have an approved 
contract that provides a restoration plan for the site. 

For all mining sites in the United States, mining plans must be submitted to government 
regulators for approval.  Within these plans is a reclamation plan that must be approved by 
government officials and a reclamation surety bond that must be issued before mining can 
begin. These bonds provide the financial guarantee necessary to ensure that the restoration is 
not only undertaken, but is complete, successful, and paid for.  The National Mining 
Association website states: “Reclamation includes the following steps: Contouring of land; 
placement of topsoil or an approved substitute on the graded area; reseeding with native 
vegetation, crops and/or trees; and years of careful monitoring to assure success.” The demand 
from mining companies primarily originates from coal extraction activities, which take up 91% 
of the total restoration land in the mining industry. Therefore, an estimation of the coal mining’s 
restoration needs over time will likely be representative of the mining sector’s total need. 
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Figure 3: land area where restoration bonds have been released by the regulating agency. data from U.S Mining 
Reclamation Fact Sheet (NMA, 2016). 

Supply Characteristics 
This section examines the general structure of the supply chain and the different types of 
producers supplying the market for restoration seed in the Great Basin. This section then 
examines how and why each type of production category differs in its: 

• Target market or submarket. 
• Species produced. 
• Quantity supplied. 
• Seed treatment experience and receptiveness. 
• Risk. 
• Production model. 

Supply Overview 
Seed for land rehabilitation or restoration is almost exclusively provided by private industry, 
though there are a small number of government-run nurseries providing native seed.  An 
example would be the J. Herbert Stone Nursery run by the USFS in Central Point, Oregon.  
Government-run seed collection initiatives, such as Seeds of Success, contribute to the native 
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seed supply. However, their contributions are relatively small and isolated to the wild 
collection of source-identified native seed.  

The size of businesses supplying seed for restoration are small or very small when compared to 
the largest agricultural seed companies such as Monsanto and DuPont Pioneer. Many of the 
larger businesses supplying seed for restoration compensate for the feast-or-famine nature of 
the native seed market by diversifying their portfolio into turf, agricultural products, or other 
non-restoration seed or plant markets (Matthews, 2003). 

Many growers are reluctant to take on restoration species, especially native forbs and 
sagebrush, which often present significant production scaling problems when field grow-outs 
are attempted. The caution of the growers is accentuated by market uncertainty as purchases of 
native seed in the Great Basin fluctuate widely from year to year depending on the number of 
acres that burn (Shaw, 2012). Therefore, there are currently few species of native seed that are 
grown in large quantities, as the plants must have both sufficient stable demand to back the 
quantities planted and compatibility with larger scale seed harvesting techniques. 

Perhaps most important is that supply in the native seed market is very inelastic in the short-
term.  The short term for a seed supplier is roughly one to two years, depending on the time it 
takes to grow a new crop and collect its yields.  Once the seed is harvested the supplier usually 
has just two choices: (1) Sell at the prevailing price, whether it is high or low, or (2), if low, store 
the seed until prices improve.  Because the second option has its own inherent additional costs 
(i.e., storage), suppliers usually opt for the first option, even if it means selling at a loss.  Because 
of this lack of pricing power, suppliers are always trying to adjust the supply they offer in 
anticipation of future demand in hopes of avoiding the detrimental financial effects of 
possessing surpluses in low-demand years. 

Categorizing Seed Supply 
Native seed producers are categorized into cultivar and non-cultivar suppliers. For businesses 
that produce the latter, there exist two additional characterizing segments: Wildland-collect 
native seed suppliers and source-identified native seed grow-out suppliers. It is not uncommon 
for a cultivar supplier to grow-out source-identified native seed, but it is uncommon for a 
source-identified grow-out supplier or a wildland-collect supplier to grow native cultivars.  
 
For the sake of definition:  

• Native cultivars (“Blue Tag” in the BLM’s nomenclature) are the result of artificial selections 
made by humans from the natural variation found in species. These selections are optimized 
and propagated to preserve or enhance a specific trait, allowing the resulting plant to 
perform better in regard to certain characteristics than it would normally.  

• Source Identified Seed (“Yellow Tag” in the BLM’s nomenclature) is collected from a 
particular wild site and/or grown out in plots for scale. These source-identified seeds then 
maintain the genetic traits of the ecoregion that they came from. In doing so, these seeds 
excel in re-seeding sites near or similar to where they were collected.  
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The relative demand on producers for source-identified seed is well represented in a Report by 
Ronald Stevenson (Stevenson, 2016). The Report is a set of case studies from four seed 
restoration projects in the Great Basin. The information was obtained from unpublished seed 
use data coming from three private projects as well as data from the BLM’s Boise Regional Seed 
Warehouse. Four relevant points follow: 

• A total of 4,529,863 pounds of seed (both native and nonnative) was requested for these four 
typical projects (lack of funding reduced the actual amount planted by the BLM, but the 
seed was needed). 

• Of the total pounds of seed, 73% were native and/or of native species and 39% was available 
almost exclusively through wildland seed collections. 

• Of the 115 species utilized, 59 were wildland-harvested and 82% of the pounds of seed used 
were wildland-harvested seed. 

• Of the total pounds (both native and nonnative), 1,306,582 lbs., or 39%, were native 
wildland-collected (Stevenson, 2016). 

Cultivar Suppliers 

There are two types of cultivars that are supplied: Native and nonnative. Native cultivars or 
“nativars” are species of native plants that have been selected and manipulated for specific 
traits.  A non-native cultivar is also a plant that has been selected and manipulated for specific 
traits, only it was bred from a non-native species. Most all companies that grow cultivars will 
grow both native and nonnative cultivated varieties.  

The American Seed Trade Association (ASTA) represents over 700 companies involved in seed 
production and distribution, plant breeding, and related industries.  Most of these companies 
supply native and non-native cultivars.  In 2015, ASTA testified before Congress to voice their 
concern over source-identified trends in the BLM’s seed procurement policy. In the testimony, 
ASTA advocated that the BLM revisit its seeding practices and allow, “more known and 
introduced species to be used in fire reclamation and restoration projects.” Mark Mustoe, the 
owner of Clearwater Seed, spoke on behalf of ASTA and requested that the BLM give, “a higher 
priority to the most cost-effective and readily available seed varieties in its purchasing decisions 
where appropriate” (Mustoe, 2015). 

The largest cultivar distributor we interviewed was Buffalo Brand Seed, with an annual revenue 
range of $10-$20 million.  Buffalo Brand Seed, though not a grower, warehouses, distributes, 
and sells seed. They are based on the front range in Colorado and provide a large inventory of 
intermountain, great basin, and short and tallgrass prairie species. Though they primarily deal 
in cultivars, they also sell a small amount of wild-collect and source-identified native seeds. 

The largest company dealing in native seed in the West appears to be Granite Seed Company, 
though they likely do not have annual revenue significantly higher than that of Buffalo Brand 
Seed.  Granite Seed has facilities in Lehi, Utah, Denver, Colorado, and Tempe, Arizona.  It has 
large warehouses at each location which collectively shelter approximately 3 million pounds of 
native seed, non-native seed, erosion control products and turf grasses used for golf courses and 
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athletic fields.  They are vertically integrated to some extent, combining production, collecting, 
cleaning, and mixing capabilities across native and non-native seed. 

Source Identified (Locally-Adapted) Suppliers 

By definition, all source-identified native seed suppliers use wildland-collection harvesting 
methods or existing source-identified plots to gather seed. Approximately 50% of commercial 
wildland seed comes from various federal and state lands and 50% from private land. 
(Stevenson, 2016).  Obtaining authorization from both government land managers and private 
property owners to allow wildland seed harvesting may be difficult (Stevenson, 2016). As more 
source-identified seed is demanded, site collection permits have become more competitive.  

Cultivars, whether native or non-native, have been selectively bred over time to exhibit certain 
characteristics like improved yield or resistance to disease.  However, in the case of once-native 
plants, the ensuing breeding process has caused them to largely lose the local adaptations they 
once possessed.  Anatone, for example, was originally derived from germplasm extracted by the 
U.S. Forest Service from a Bluebunch Wheatgrass stand in Asotin County, Washington in 1988, 
but it is now used all over the West.  The move toward source-identified, locally adapted native 
seed is accruing to important botanical research over the last three or more decades around seed 
zones and successful recovery efforts based on seed zones.  A “seed zone” (also called a “region 
of provenance”) are areas within which similar ecological and climatic characteristics are found 
leading to stands of a given plant species throughout that zone exhibiting similar phenotypic or 
genetic characters.  The use of native seed from a given seed zone in restoration efforts within 
that same zone delivers superior establishment and survivability when compared to utilizing 
non-locally adapted native seed.  This, alone, has led to a tremendous increase in the diversity 
of native plant species being used today in restoration when compared to even ten years ago. 
The foregoing trends are driven by scientific research, government policy, public/private 
initiatives (e.g., the National Seed Strategy, the Sage Grouse Initiative), and agency preferences, 
as well as by challenges posed by the vastly increased wildfire incidence within the Great Basin, 
predominantly fueled by invasive annual grasses and the effects of climate change.  

There are two methods of source-identified seed production: Wild collection and seed increase 
or grow-out plots. Both methods rely on an initial wild collection to obtain their seed, but vary 
significantly in their production models. Those that use seed increase plots grow out collected 
seed, thereby increasing yields in subsequent years. For this production model, it is the 
harvested seed that is sold. The wildland-collect model does not grow out their collection but 
instead cleans, processes, and sells the collected seed to the buyer. 

To supply native seed via a seed increase production model, the species being grown must be 
compatible with more traditional agronomic sowing and harvesting methods.  Several native 
grasses are compatible with this production method, as well as some forb species.  However, it 
is rare for shrubs to be grown on seed increase plots. The species that cannot be sown and 
harvested in agronomic-scale production fields are often the species that wild collectors supply. 
Most larger-scale harvests by these collectors are for shrub species seed, but any native species 
that is desired can be so collected. In an average year collectors will supply seeds for around 200 
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species for BLM restoration projects. Recently the number of species being collected has been 
increasing (Stevenson, 2016). 

For the source-identified seed grow-out plot production model, seeds are harvested after 1 to 3 
years. They are then dried, cleaned, packaged, and distributed to buyers.  For wild collect 
suppliers, this is done directly after collection.  Whether a grower/collector undertakes these 
steps themselves is dependent on the size of their operation. However, due to the cost and 
diverse types of seed cleaning equipment required across various species, it is very uncommon 
for this capability to be in-house. Instead, the majority of source-identified suppliers send their 
raw seeds to a certified extractory for processing, seed quality grading, and yellow tag 
certification, such as the U.S. Forest Service’s Region 6 Seed Extractory in Bend, Oregon.  

Jerry Benson’s BFI Native Seeds in Moses Lake, Washington is a leader in source-identified 
native seed and is the biggest of this supply group with an annual revenue of roughly $5 - $10 
million dollars. (Benson, 2017).  Like many such suppliers, BFI operates largely on contracts. For 
example, a buyer will request a certain ecotype of native seed, BFI then bids on a contract, and if 
a buyer accepts their bid. BFI then collects, cleans, and scales a wild collection, via grow-out, to 
the contract’s designated amount.  

The wildland-collect supplier that was interviewed for this Report was Berta Youtie. She works 
almost exclusively under contract, hand collecting wild seed in central Oregon.  Bertie sells the 
majority of her collections to the USFS, but sometimes also to the State of Oregon and the BLM. 
Her revenue is significantly smaller than that of BFI Native Seeds. 

It is also worth noting the extent to which one of these suppliers is vertically integrated. While 
all source-identified suppliers will collect and/or grow-out native seed, BFI Native Seeds 
business model is unique in that it not only collects, grows, cleans, and distributes, but also 
undertake restoration projects itself as well as the follow-up monitoring of restored sites. 

Native Seed Supply Chain Diagram 

Below is a diagram that we have compiled from our interviews and other research that 
illustrates the layout of the native seed supply chain servicing the Great Basin: 
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Figure 4: Supply chain diagram of native seed for restoration purposes. 
 

Cost of Production  
The cost of producing species of native seed is far from uniform. Some ecotypes (e.g., forbs) are 
only available via wild collection and therefore require a lot of manual labor. Some native 
species, such as Wyoming Big Sagebrush, may be grown out in plots but are incompatible with 
mechanical harvesting techniques and its seeds must, therefore, be collected by hand. On the 
other hand, some native grass cultivars such as Anatone are grown out in large plots and 
harvested mechanically. These originally native grasses have been bred and genetically 
manipulated to be compatible with mechanical harvesting techniques and growers can depend 
on the demand for such species. 
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Production Inputs 

This section heavily relies on the interviews with seed suppliers as well as on native seed 
production practices as outlined in the Native Seed Production Manual (Corvallis Plant 
Material Center, 2015). The manual outlines production techniques for a large variety of grasses, 
shrubs, and forbs. The manual is “heavily used by most producers in Utah, and a reliable source 
for general production practices” (Young, 2009). The inputs of production are summarized for 
each type of supplier: 

Wild Collection Producers: Relatively high labor cost component due to all the seed being 
collected manually.  However, there is little capital investment necessary.  There are low fixed 
costs, as there is no cleaning facility, land ownership, or major equipment requirements.  There 
are relatively high variable costs due to the costs of collection, shipping, cleaning, and storage.  

Cultivar Producers: Relatively low labor costs as seeds are often harvested with equipment. 
Relatively high capital costs due to the harvesting and sowing equipment required and facilities 
used to often store and occasionally treat their own seed. Larger site establishment and 
maintenance equipment costs add to this. High fixed costs due to large land requirements and 
initial equipment investment.  Low variable costs. 

Source-Identified Producers: Medium-to-high labor costs due to the need sometimes to prepare 
plots, sow, and harvest seed by hand. They also must either do their own initial wild-collection 
or pay a wild-collect supplier for the same.  These producers have a medium to low capital cost 
requirements and a medium level of fixed costs as these producers need smaller plots of land, 
site establishment, and maintenance equipment, as well as some harvesting or sowing 
equipment. These producers often have medium variable costs, predominantly due to the 
medium-to-high cost of labor. 

Initial Fixed Costs: The initial capital and land investment for cultivar suppliers is far greater 
than a wildland collector business and larger than that of a source identified supplier.  Wild 
collection businesses must only attain some basic collection supplies and a permit—when on 
federal land—to start collection. Native and Non-native cultivar suppliers however are much 
different. Native and non-native cultivars are a more competitive submarket and therefore, 
slimmer profit margins than non-cultivar seed. This requires businesses to plant more seed to 
accumulate an economic profit.  Wildland-collection initial capital costs are nearly zero. Native 
shrubs, grasses, and forbs also require significant management. Each time a grower takes on a 
new seed, they must learn how to grow it. They must know whether the seed tends to freeze 
over the winter, receive moisture at a certain time of year, or even need bridal veil-style bags 
tied around its seed heads come harvest time (Ogburn, 2012).  

Collection: Cultivars incur very little in collection costs, which translates into buying the 
cultivated seed, or re-sowing a portion of an earlier yield. On the other hand, native wildland- 
collect and source-identified seed require a great deal of manual labor in the collection stage. 
This labor requirement is a significant defining factor of a native seed’s variable cost of 
production. The variable cost of production for wildland-collect and source-identified seed is 
very high when compared to other agricultural and native/nonnative cultivars that have 
mechanical harvesting capability. Berta Youtie (interviewed for this Report), the owner of a 
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wildland collection business in Prineville, Oregon, elaborated on the labor-intensive nature of 
collecting wild seed. It takes her about one hour to collect a pound of grass seed.  However, for 
wildflowers, one pound could take an entire day.  For businesses like Berta’s, seed is sent to be 
cleaned, graded, and sold; for which a pound of forb seeds may yield anywhere from $500 to 
$1,600 dollars (Youtie, 2017).  Given these economics, most source-identified seed producers 
will choose to grow out their wild-collections to increase their yield in future years. 

Site Preparation: Site preparation includes capital and/or labor costs. Site preparation is more 
capital intensive for cultivar suppliers as they will often use equipment to dispense chemical 
weed control, herbicides, and fertilizers.  Source-identified producers are less likely to use 
chemical weed control.  Instead relying on hand weeding, spot removal, and ground covers to 
control weeds. These methods are labor intensive. Some capital costs for tools and materials are 
incurred if the source-identified supplier chooses to use herbicides or fertilizers, but because 
production plots are smaller for source-identified seed suppliers, these costs are less than that of 
cultivar suppliers (Corvallis Plant Materials Center, 2015). 

Establishment: Establishment costs are dependent on the seed type and the quantity being 
grown. For nearly all grass seed, the initial capital cost of a mechanical sowing device, such as a 
tractor with a broadcast drill, plus the cost of labor can be assumed to be a large part of a seed’s 
sowing cost…that is, part of the overall establishment cost. Some sagebrush seed and forbs are 
difficult to sow due to seed characteristics such as very small size and weight. These seeds then 
must be planted by hand or with a seed drill, increasing the cost of labor, but lowering the 
initial capital investment. After sowing, additional establishment costs accumulate. Weeding, 
pest and disease control, and irrigation costs continue as the crop matures. The profile of a 
business’ weeding costs is in part dependent on whether they are growing cultivars or source-
identified seed. Irrigation costs are relatively low for native seed used for restoration grown in 
the Great Basin because these species are already well adapted to the dry climate (Corvallis 
Plant Materials Center, 2015). 

Harvesting: Like that of sowing costs, harvesting costs are dependent on a species maturation 
qualities and seed characteristics. For some species of native seed, the maturation rate is not 
uniform, therefore requiring multiple harvests within the same year--significantly increasing a 
full yield’s required labor. (Benson, 2017). Capital costs take the form of a wide array of 
harvesting equipment, as there are diverse ways to harvest seed from a crop.  Methods include 
direct combining, traditional combining, seed stripping, modified swather, hand harvesting, 
and weed fabric collection. Each technique requires a different labor/capital mix. Some methods 
such as hand harvesting and weed fabric collection are more suitable for smaller plots, while 
others such as direct combining are more well suited for larger plots ( Native Seed Production 
Manual for the Pacific Northwest, 2015). 

Residue Management: The method and extent to which residue management is necessary is 
dependent on the harvesting technique and the amount of residual material left on the ground. 
Some will bundle and sell the residual plant material, others will burn, mow or chop this 
material.  Residue management incurs predominantly low labor and capital costs. 
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Seed Processing: Once seed has been harvested, it must go to a cleaning facility. As previously 
mentioned, the USFS Seed Extractory in Bend is a well-known cleaning and rating facility used 
by many wildland seed-collect suppliers. In addition to seed cleaning, these facilities condition 
and certify seed. For producers not located in a region with a cleaning facility close by, there 
may be significant transportation costs. 

Storage: Many small suppliers choose to avoid building storage facilities by relying on selling 
their seed quickly. Other suppliers, often large producers such as Granite Seeds Co., have built 
their own seed warehouses to store a portion of the seed they grow. These warehouses form 
another significant element of fixed capital expenses. Seeds can remain viable for many years if 
dried and stored properly, thereby allowing the supplier to sell during peak demand years. 
However, seeds must be dried (usually to 8-10% moisture) and stored in a cool place (less than 
40°F) with low humidity (less than 40% relative humidity).  Building such facilities is an 
investment many suppliers cannot afford. 

Risk 

Native seed has the potential to be extremely profitable. Years when producers see both high 
yields and high prices reward producers for bearing industry risk. On the other hand, years 
with both low yields and low prices are at least as common.  The resulting pricing across native 
and non-native seed for restoration use is far more volatile than agricultural seed. A 2009 study 
by (Young, 2009) at the University of Utah shown in the table below examined five hypothetical 
production models of common seed used for restoration projects in the Great Basin. Young 
selected the following five plants: Bluebunch Wheatgrass (Anatone), Crested Wheatgrass 
(Hycrest), Basin Wildrye (Trailhead), Russian Wildrye (Bozoisky), and Forage Kochia.  
Bluebunch Wheatgrass and Basin Wildrye are both native to the Great Basin, while the other 
three plants are introduced species.  Sagebrush and Bitterbrush, even though they are common 
for restoration work in the area, are left out of the study because they are hand collected and not 
supplied via common production practices. 

 
Figure 5. Data compiled from (Young, 2009), the yield range is that of a successful harvest. It excludes plots that have 
a yield of zero.  

From the table above, it is not uncommon for growers to see a full range of high and low prices 
for a particular seed type within the same year. Yield uncertainty adds another dimension to 
price risk. Many aspects of native plant production can be difficult to get right.  Weed 
management problems, improper irrigation, and poor weather can cause yields to fall below the 
level of profitability (Young, 2009). 
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Figure 6. Data compiled from (Young, 2009). Red species are native plants, blue species are non-native. gray species 
are not substitutes for seed used in restoration are included for comparison. 

As stated, the price of native seed is extremely volatile, but the yield of a producer’s individual 
harvest is also not as consistent as other agricultural crops.  

The above graph shows the high case estimated net return above operating cost for the five 
species. The graph also shows operating costs for two common agricultural crops: Barley and 
soft white wheat in Cache County, Utah in 2007.  They are included to demonstrate the relative 
profitability that can occur in the restoration seed market.  That said, these agricultural crops 
are more commonly produced than the five restoration species being compared. This is in part 
due to the risk aversion of the overall seed industry. This risk should not be understated.  The 
combination of price, yield risk, and predictability of demand are the most influential factors 
used by growers to determine what seed to produce and at what scale to produce it.  

Weather: As with any agricultural product, weather is a highly influential factor on the yields of 
native and nonnative species. For example, a frost occurring in late spring can ruin entire 
harvests.  Rain, wind, and hail can dislodge seeds from their seed heads. These factors cause 
high variability in seed yields, which in turn accentuate the financial returns on native seed 
(Young, 2009).  If growers could consistently grow the intended quantity of seed, they could 
plan more readily for price volatility and increase their profits.  

Machinery and User-Error: For new seed producers, there is an entry-level risk in producing 
seed for restoration purposes. Native and nonnative grasses are difficult to harvest due to their 
seed weight and size. The combines used to harvest this seed are expensive, and must be 
modified to a very precise air flow, cylinder speed, and cylinder spacing to accommodate the 
unique form factors and weights of such seed. For those starting such an unfamiliar crop, there 
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is a potential to ruin a significant portion of the harvest through incorrectly set equipment 
calibrations. 

Market Organization: With such a small market for native seed, a single producer’s decision to 
enter or exit the market can dramatically shift the seed supply and, therefore, the price of seed. 
This happened in Utah in the early 2000’s.  At the time, there were less than 15 native grass and 
shrub seed suppliers in the state, working a total of 500 certified acres. The decision of one large 
producer to enter the market and “plant near 1,000 acres of certified seed” dramatically shifted 
the seed quantities available to the market. The 200% increase in certified acreage caused prices 
to drop dramatically. (Meek, 2008) 

Wildfire Location: Another risk that producers must bear is the distribution of wildfire 
locations.  The location of wildfires is the most important factor in determining the specific seed 
type(s) purchased each year. This is because not all seeds will grow-out effectively in all areas, 
but instead each microclimate has a unique “seed zones” where specific seed ecotypes will 
grow better than others.  Hence, native seeds that are locally-adapted to the area where 
wildfires occur will be most in demand for subsequent restoration work. 

Additionally, the land ownership underlying each year’s burn area varies. This translates into a 
risk for producers because each land manager holds separate values and priorities for what 
services and values their reseeding investment should deliver, even land managers within the 
same agency. Some land managers may prioritize wildlife habitat, others may favor forage for 
stock animals, while others may be looking for erosion control and invasive species prevention 
at the lowest possible price. By the time a fire has burned and reseeding has begun, it is too late 
for growers to grow the seed being demanded. The time interval from planting to the first 
harvest for most grass and shrub species is approximately twenty-four months. 

Shifts in Restoration Preferences: It is very difficult to monitor and judge what external forces 
will influence buyer preferences each year, and in future years.  Scientific research, lobbying 
groups, budget changes, and political climate all influence the preferences of federal seed 
buyers. If these buyers suddenly change their preferences as to which seeds will be purchase, 
producers harvesting seed for an old preference set will be forced to sell their seed for a loss or 
for nothing at all (Young, 2009). 

Seed Quality (PLS): The BLM and other federal government agencies set a minimum quality of 
seeds in their restoration projects. Purity and germination rates are multiplied to obtain the 
amount of pure live seed (“PLS”) for each certified producer’s harvest. This figure is the 
percentage of the seed mass which contains live, viable seeds of the desired species. Should a 
producer not meet the PLS requirements, the options for that harvest are very limited. 
Producers may try to offload their seed at a loss to private buyers or not sell their seeds at all. 

Indefinite Duration Indefinite Quantity Contracts 

In addition to the construction of warehouse systems and increasing the number of seed buys 
annually, indefinite duration indefinite quantity contracts (IDIQ) are one of the ways that the 
BLM and USFS are helping the native seed industry to hedge against risk.  IDIQ contracts are, 
specifically, a way to reduce the risk of native seed suppliers for growing-out or collecting seed 
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from niche plants. Many of the grow-out and collection contracts involve the supply of species 
that are often too risky to undertake under normal market forces.  The BLM has therefore just 
started offering IDIQ contracts with very extended durations to native seed collectors and 
growers, beginning with the BLM’s “Native Grass and Forb Seed Increase and Supply” IDIQ in 
September of 2017.  One of the objectives of this IDIQ, the first ever of its term and size, is to 
provide increased certainty to native seed suppliers of all scales that there will be a ready 
market for their source-identified, locally-adapted native seed when it’s time for them to 
deliver.  As such, this IDIQ is designed to support engagements with native seed providers of 
up to five years under a maximum procurement of $5,000,000.  The BLM has made room in 
their budget to award these relatively high-cost contracts, partially replacing a system of bulk 
purchasing.  The majority of suppliers utilizing IDIQ contracts are small, source identified and 
wild-collect suppliers.  A few larger operations, like Granite Seed, have tried them.  However, 
they typically do not provide the volume opportunities that their production models are scaled 
to.  They have found IDIQ volumes to be lower and their resulting production costs higher than 
for procurements they typically participate in for high volume runners like Anatone, the native 
cultivar for Bluebunch Wheatgrass.  (Kilkenny, 2017). 

Precision Restoration 
This section continues and builds upon the market analysis above, but applies current market 
conditions, trends, and risk to evaluate Precision Restoration’s viability and potential market 
opportunities. Target market and key relevant suppliers are identified, and scaling options are 
outlined.  

The section is organized as follows: 

• Situation analysis and trends 
• Risks and goals of scaling 
• Product pathways 

Objectives 
Before this study can provide a situation analysis that identifies market opportunities and the 
larger role of Precision Restoration in that market, it is important to define the future objectives 
of the project.  

The 2016 Deserts by Design Business Plan for Precision Restoration describes the project’s 
system level outcomes:  

• Achieve stable or improving habitat conditions across public and private land by 2030. 
• Support local rangeland communities and economies. 
• Investments in sage-steppe restoration methods are doubled in effectiveness. 
• Greater Sage-Grouse remains unlisted with the Endangered Species Act. 

In discussions with TNC, it is clear that TNC’s hope is for the pervasive use of Precision 
Restoration within restoration projects across the Great Basin.   



Precision Restoration – Market Analysis and Scaling 
Recommendation  33 

With these goals in mind, the current situation and market trends for native and non-native 
seed can be discussed with regards to how they may impact the goals of the Precision 
Restoration project.  

Situation Analysis and Market Trends 

Shifting Preferences & Demand Trends 
Changing seed procurement preferences of seed users must be considered when developing a 
business strategy for Precision Restoration. This Report examines how the industry has changed 
and makes a qualitative estimate of where it might be headed as Precision Restoration is scaled. 

Over the past twenty years, the demand for native seed has increased significantly. In the early 
2000’s Congress, as encouraged by BLM leadership, fostered a nationwide initiative to use 
native seed whenever possible. Today, native seed makes up almost 80% percent of total BLM 
seed procurement by weight.  
 

 

Figure 7. Data collected from NSWS ASTA Annual Report (Roller, 2017). 
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Figure 8. Data collected from NSWS ASTA Annual Report (Roller, 2017) 

However, preferences between native seed types (i.e., native cultivars versus source identified 
and/or wild collect) is changing at a very slow pace. There are individuals within BLM that are 
working to accelerate this, but the agency needs to balance a combination of ecological, 
economic, political, and cultural responsibilities. Specifically, the BLM must address the needs 
of rural America, maintain or restore healthy ecosystems, support regional economies 
dependent on the land they manage, and work with the political climate at local, state, and 
federal levels (Leger, 2017). As a result, any effort to modify the organizational structure or 
internal preferences of the agency will be time-consuming and difficult. 

In the 1990s, the BLM purchased about 10 to 12 species of seed for restoration purposes, 
including Crested Wheatgrass, Siberian Wheatgrass, Intermediate Wheatgrass, and Alfalfa. By 
ten years ago that number had climbed to 50 species or genotypes.  Today, the range purchased 
is even more diverse…having increased to 217.   As more recent botanical research has 
demonstrated, the BLM has recognized the importance of diverse seed mixes in ecological 
restoration. The agency now procures a much greater variety and quantity of native shrub, forb, 
and grass seeds. The data on the following graphs is collected from the United States Geological 
Survey’s (“USGS”) Land Treatment Digital Library (“LTDL”) and aggregates land treatments 
on public land by species over time.  The data reports common native and nonnative species 
used from 1940-2013. The graphs plot 1940-2019. The last decade, 2010-2019 data, is scaled 
based on 2010-2013 data, this is to show the change in seed demand in use during that period. 
Though these projections align largely with the BLM’s procurement patterns during the 2014-
2016 period, they should be treated as they are…rough estimates from scaled 2013 data.  The 
full data table is in the Appendix. 
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Figure 9:  Data from LTDL database.  
  



Precision Restoration – Market Analysis and Scaling 
Recommendation  36 

 
Figure 10:  Data from LTDL database.  
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Figure 11:  Data from LTDL database.  
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Figure 12:  Data from LTDL database.  
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Figure 13:  Data from LTDL database.  
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Figure 14:  Data from LTDL database.  

The graphs illustrate: 

• A greater diversity of species being used for public land seed treatments. 
• An increased amount of seed treatments on public lands, until recently. 
• The extensive use of non-native species, particularly crested wheatgrass, from 1940-1980. 
• The transition to natives beginning in 1980, but not being used significantly until the 2000s. 

The graphs show a decline in estimated total seed treatments in 2010-2020 and a further 
diversification of species used. As stated above, claiming this trend will continue into 2017-2019 
is an unsubstantiated assumption. However, it is reasonable to assume that the number of 
native seed types used by the BLM for the years not included in this data—2014 to 2016—will 
continue to diversify. For non-native seed, a more diverse range of species is used, but the 
quantity of treatments has declined. This assumption is supported by interviews with BFI 
Native Seed and Buffalo Brand Seed, as well as data that show that native and non-native BLM 
procurement patterns during those years have remained constant (Figure 7). This decline in 
land treatments is likely attributed to the higher price of native plants (Figure 15). As BLM shifts 
a higher proportion of their budget to these more expensive species, the total amount of seed 
they receive goes down, as prices are significantly higher for native seeds…often twice as 
expensive.   
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Figure 15. data from (Ashley Camhi, 2016). 

These trends impact the industry’s potential demand for Precision Restoration in a few ways: 

As the BLM increasingly invests in a native seed-centric restoration strategy, restoration efforts 
yield both higher success rates and higher seed costs compared to the old approach of buying 
the cheapest, often non-native, seed in high quantities (e.g., Crested Wheatgrass).  This 
unfamiliar approach could lead the agency to go the next step and invest in the GIS resources 
and seed coatings for native seeds proposed by Precision Restoration.  As a risk averse agency 
relying on more valuable seeds, the BLM may be willing to pay a higher premium to decrease 
the risk of restoration failure compared to the premium they would pay to hedge the risk 
associated with less expensive non-native seeds. 

The foregoing BLM growth trends will be relevant to whichever scaling option the Precision 
Restoration team chooses. Given the BLM’s very intentional species diversification effort, the 
agency may be willing to incorporate new native seed seeding technologies as part of its 
package of diverse assets that it applies to its Great Basin restoration effort.  

Supply Side Risk 
Overwhelmingly, the largest problems in the native seed industry are demand volatility and 
risk in production. These uncertainties are not isolated to growers, but seed distributors, 
coaters, and cleaning facilities as well.  

Depending on how Precision Restoration scales, it may be isolated from some industry risk—
particularly yields, seed quality, and weather.  However, other risks may be more salient.  One 
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such example is the industry’s small size. The relatively small number of suppliers and buyers 
in the native seed market could pose a significant risk to Precision Restoration.  If the number of 
suppliers in the market is already very small, the number of would-be suppliers of Precision 
Restoration would be even smaller. In a scenario where only a few firms supply Precision 
Restoration, the failure of one or more of those firms could imperil prospects for scaling 
Precision Restoration.  Alternatively, a decision by a new supplier (particularly a larger one) to 
enter this submarket or to supply a close substitute; could dramatically increase the amount of 
treated seed available on the market.  Should demand not keep up with this increased supply, 
prices for Precision Restoration-treated seed could drop significantly, weakening all the 
suppliers. 

This foregoing risk can be mitigated by selectively licensing the technology to control the 
amount of competition within the industry. However, this method of risk mitigation may not 
fend off competition from substitutes…to the extent that they are developed.  Also, if licensing 
is too restricted, it could also, perversely, limit successful rangeland restoration, as selectively 
licensing the technology may restrict the amount of treated seed that land managers would be 
able to purchase for restoration.  

Another risk posed to Precision Restoration is shifting restoration preferences. User preferences 
are uncertain because the factors that influence the type of seed procured are difficult to predict. 
Some are largely unknowable while others can only be roughly estimated, such as the political 
climate at state and federal levels. These determinants of user preference may increase or 
decrease the demand for Precision Restoration-treated seeds. User preference with regards to 
seed treatments may be even more volatile than that of the cultivar versus source identified 
preference because it is an emerging product and has not yet solidified itself as a routinely 
critical component of any land managers restoration effort. Cumulatively, a Precision 
Restoration-treated seed has more boxes to tick. It must align with the user’s species and 
genotype preferences in addition to the user’s preference (or not) for seed coatings or 
treatments. 

This risk can be mitigated by increasing the number of coatings or treatments on the market. 
This would essentially diversify and hedge volatile preferences. This is because a range of seed 
coatings or treatments is more likely to fill requirements in a user’s set of preferences than that 
of a single coating or treatment. A similar strategy would be to broaden the range of species the 
seed coatings or treatments would be compatible (and successful) with. Again, this strategy has 
a higher likelihood to satisfy a change in species preference. 

Viability of Precision Restoration 

Research and Trials To-date 

As of 2017, the Precision Restoration research team has trialed their seed treatments on a 
number of small test plots in Burns, Oregon.  Bluebunch Wheatgrass, Idaho Fescue, and 
Sagebrush are the most common seeds coated, but forbs, other shrubs, and grasses have been 
tested as well. Of the coatings tested the hydrophobic seed coating has been the most successful, 
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followed by the integration of activated charcoal (which blocks the effects of herbicides) into 
seed pillows and pellets. Each coating’s properties, uses, and success rate are summarized in the 
following table: 
 

 
Figure 16. The seed-coating technologies the Precision Restoration Team has tested, their description, compatible 
species, and success rate are broken out below. An additional component of some pillow and pellet coatings, is 
integrated carbon to neutralize any herbicide on a site (Kerby, 2017). 

Willingness to Pay Model 

To help determine the market feasibility of Precision Restoration, the Willingness to Pay Model 
(“Model”) below provides an estimate of a land manager’s willingness to pay for Precision 
Restoration-treated seeds based on the Increased Viability (defined below) of those seeds when 
compared to the viability of untreated seeds (defined below as “Baseline Viability”).  The Model 
arrives at this willingness to pay by  projecting a continuum of increasing cost savings that 
could be realized by using Precision Restoration-treated seeds of increasing Increased Viability 
to achieve one Restored Acre  (defined below).  

Definitions 

• Baseline Viability: The probability that the Seeding Amount of untreated seeds transforms 
a burnt-over or degraded acre into one Restored Acre.  For the sake of the Model, the 
Baseline Viability is conservatively set at 20%, which is twice the 10% viability percentage 
for untreated seed reported by Boyd and Davies relative to their study of certain Nevada 
range plantings (Boyd and Davies, 2012).  Allowing that this 10% viability may 
underrepresent the range of untreated seed viability across the Great Basin, this Model 
utilizes a 20% viability for untreated seed. 

• Consumer Surplus: The difference between the price that a land manager would be willing 
to pay (up to the point of indifference) for Precision Restoration-treated seed, given its 
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Increased Viability relative to untreated seed, and any lower price that the land manager 
actually ends up paying for the same Precision Restoration-treated seed. 

• Fixed Costs: Labor, fuel, equipment, and other costs incurred per burnt-over or degraded 
acre to re-seed that acre in a single Seeding Event, regardless of the viability of the seed 
utilized. 

• Increased Viability: The higher probability (in comparison to Baseline Viability) that the 
Seeding Amount of Precision Restoration-treated seeds transforms a burnt-over or degraded 
acre into one Restored Acre. 

• Pure Live Seed: A metric used by the seed industry to measure the percentage of a quantity 
of seed that is expected to actually germinate following planting. 

• Restored Acre: An acre of burnt-over or degraded land that, a year after the Seeding Event, 
is deemed successfully restored in terms of possessing healthy native plants at an 
appropriate density for the location. 

• Seeding Amount: The pounds of seed needed to plant one burnt-over or degraded acre in a 
Seeding Event, not accounting for seed viability or restoration success. 

• Seeding Event: The occasion of seeding a burnt-over or degraded acre with the Seeding 
Amount. 

• Variable Cost: The incremental variable cost per pound, beyond the Fixed Costs and the 
cost of the seed itself, incurred to apply or spread seed (note: This is a small amount because 
most application costs are fixed and some of costs are already in the price of the seed (i.e., 
shipping costs)). 

Assumptions and Model Method 

a) The Model does not state what the actual Improved Viability of Precision Restoration-
treated seed is or will be.  However, the Model does assume that Precision Restoration-
treated seed does or will possess greater viability than untreated seed.  In doing so, it then 
simply projects a range of increasing restoration cost savings that could accrue to land 
managers using a range of increasingly viable Precision Restoration seed in achieving a 
Restored Acre.  The model then equates those cost savings, known as a Consumer Surplus 
(defined above), with an increased willingness by land managers to pay for Precision 
Restoration-treated seeds over untreated seeds. 

b) The Model sets the price of Precision Restoration-treated seeds equal to the price of 
untreated seeds. While a treated seed would be a higher price per pound in an uncontrolled 
setting, by holding these two prices equal and then inputting a range of Improved Viability 
increments for Precision Restoration-treated seeds, the Model is then able to calculate a land 
manager’s willingness to pay up for Precision Restoration-treated seeds in comparison to 
untreated seeds.  

c) The Model purposely does not account for the incremental weight of the coatings and other 
treatments characteristic of Precision Restoration-treated seed.  It assumes, starting out, that 
the Seed Amount (measured in pounds) for Precision Restoration-treated seed is identical to 
that of untreated seed.  However, once the Increased Viability of Precision Restoration-
treated seed kicks in, the Seed Amount required to achieve a Restored Acre with Precision 
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Restoration-treated seed declines as Increased Viability scales.  In an uncontrolled setting, 
the weight of a Seed Amount of Precision Restoration-treated seed may actually be greater 
than the Seed Amount of untreated seed, due to the addition of coatings and treatments with 
regards to the former, but this incremental weight is assumed to be negligible for the sake of 
the Model. 

d) For the purposes of the Model, Bluebunch Wheatgrass (Anatone) is selected for both the 
treated and untreated seed species, given that  it is expected to be a staple for Precision 
Restoration seed treatments.   

With this species selected he cost per pound of Bluebunch Wheatgrass Pure Live Seed and the 
Seeding Amount are input into the Model per the table below (Figure 17).  A hypothetical fixed 
and variable cost estimate for one Seeding Event is also included. 

One (1) Seeding Event: Variable Descriptions, Values, and Data Sources 
    

Description Unit  Data Source  
PLS: Bluebunch Wheatgrass (Anatone)   

      Seeding Amount 7 Pounds USDA Seeding Rates for Conservation Species, 2013 

      Dollars ($)/Pound $15.00/Pound Jay Kerby, 2017 

Cost of seeding an acre:    

      Fixed cost $2,000.00  Estimated cost of labor, fuel, equipment, etc., regardless of seed quantity used  

      Variable Cost $5/pound Estimated add'l cost of fuel, labor, equipment, etc., per pound of seed used 

Untreated seed viability 20% A doubling of Nevada seed 10% viability rate (Boyd and Davies, 2012) 

Figure 17. Variable Descriptions, values, and sources. 

 The Model can be summarized in four distinct segments: 

• With the price of both Precision Restoration-treated seed and untreated seed held constant 
($15/pound), the Model also holds the Seeding Amount of untreated seed per Seeding Event 
constant at 7 pounds.  Since it takes 5 Seeding Events with untreated seed to achieve a 
Restored Acre (i.e., 20% Baseline Viability), this means that 35 pounds of untreated 
Bluebunch Wheatgrass seed will be needed to achieve a Restored Acre.   

• The Model then finds the number of pounds of Precision Restoration-treated seed needed to 
achieve one Restored Acre at increasing viability levels  Since Precision Restoration-treated 
Bluebunch Wheatgrass seed is expected to have higher viability rates than untreated 
Bluebunch Wheatgrass seed, the number of pounds of treated seed needed to achieve one 
Restored Acre decreases as the Model calculates through an increasing range of Increased 
Viability values. 

• At each incremental improvement in Precision Restoration-treated seed viability, the total 
cost of achieving one Restored Acre with Precision Restoration-treated treated seed is 
calculated. 

• The decreasing cost of achieving a Restored Acre at increasing levels of Increased Viability 
with Precision Restoration-treated seed is then compared to the total cost of achieving a 
Restored Acre with untreated seed (which has a given Baseline Viability of 20%).   
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• The willingness to pay for an improvement in viability is then calculated. 

Notice that the table below (Table 1) indicates that the total cost of achieving one restored acre 
with untreated seed is a $10,700, given that the Baseline Viability is set at 20%.  However, also 
note that the total cost of achieving one Restored Acre with Precision Restoration-treated side 
declines from $10,700 as the viability of the Precision Restoration-treated seed increments by 
single percentage points…from 20% to 21%, then to 22% and then, capping for the sake of the 
table, at 23%.  The result is that at 23% viability the total cost of achieving a Restored Acre with 
Precision Restoration-treated seed falls by $1,395.65 (i.e., $10,000 minus $9,304.35) or 13% when 
compared to achieving a Restored Acre with untreated seed.   

 
Table 1. Viability-induced Cost Savings. 

Graphed below (Figure 18) is the total cost per finished acre of Precision-Restoration-treated 
seed across a broader range of viability than Table 1 above compared to the untreated seed cost 
of $10,700 per acre.  Note that at 30 incremental percentage points over the baseline (i.e., total 
viability of 50%), the total cost of achieving one Restored Acre drops from $10,700 to $4,280. 
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Figure 18. In blue: the difference between the total cost per finished acre at 1% increments in seed viability and the 
baseline cost per Restored Acre of untreated Bluebunch Wheatgrass.  

By finding the difference between the Restored Acre cost utilizing Precision Restoration-treated 
seed and untreated seed, we can calculate the savings or value-added of a Precision Restoration 
seed treatment at any incremental increase in Precision Restoration-treated seed viability. The 
difference between these is graphed below (Figure 19) as the cost savings in achieving a 
Restored Acre divided by the number of pounds of Precision Restoration-treated seed utilized 
in restoring that acre. The graph demonstrates, for example, an 8% incremental viability 
improvement over the 20% baseline viability rate (point: (0,0)). Such a 28% viability will result 
in $122.29 savings per pound of Precision Restoration-treated seed utilized against the baseline 
total cost of a Restored Acre ($10,700).  
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Figure 19: Plots the difference in savings between treated seed and the untreated baseline.  
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Next, the model calculates the willingness to pay for each incremental improvement in treated 
seed viability (Figure 20). A consumer’s willingness to pay for one pound of Precision 
Restoration-treated seed is calculated by adding the value of an improved viability rate 
(savings) to the cost/pound ($15) of untreated seed. 

 
Figure 20: Using savings rate to calculate a consumer’s willingness to pay per pound of Precision-Restoration-treated 
Bluebunch Wheatgrass.  

The line that defines a land manager’s willingness to pay also describes the price at which the 
land manager would be indifferent towards an improvement in seed viability. For example, a 
land manager would reach indifference when being asked to pay $122.29 per pound more for 
treated seed that has an 8% higher likelihood (i.e., total viability of 28%) of achieving a Restored 
Acre when compared to the $15 per pound price of 20% viable untreated seed. 

This indifference line tells us at what price a consumer will buy an increase in seed viability. 
These price points correspond graphically to all points beneath the willingness-to-pay (“WTP”) 
indifference or “frontier” line. For example, if a producer were to produce one pound of 
Precision Restoration-treated Bluebunch Wheatgrass that has a viability of 28% (8% higher than 
the baseline 20% of untreated Bluebunch Wheatgrass) then that Precision Restoration treated-
seed would be considered cost-effective by the land manager at any price point lower than 
$137.29/lb.  

The portion of the following graph that is shaded in blue (Figure 21) shows all the price points 
at which land managers would buy Precision Restoration-treated seed at increasing levels of 
viability. It also describes the change in Consumer Surplus at different price and viability 
improvement combinations.  
 



Precision Restoration – Market Analysis and Scaling 
Recommendation  50 

 
Figure 21: The blue zone describes all points within the WTP frontier. The white zone describes all points beyond the 
WTP frontier. 

The graph is split into two distinct regions that describe whether a user would or would not 
purchase a seed at different price and viability improvement combinations. This is useful for 
understanding how a Precision Restoration-treated seed producer must scale production costs 
to be competitive in the market. In the case of our Bluebunch Wheatgrass example, a producer 
would be able to price one pound of Precision Restoration-treated Bluebunch Wheatgrass at any 
point under a land manager's willingness to pay line.   For example, if a producer offers a 
$100/pound Precision Restoration-treated seed with a viability of 8 (i.e., total viability of28%), 
then, relative to a $15/pound untreated seed with 20% viability, that seed would be demanded 
by the land managers.  

The land managers would also receive a Consumer Surplus for purchasing the $100.00 per 
pound Precision-Restoration treated seed.  Consumer surplus is the difference between a land 
manager’s maximum willingness to pay and the price that the land manager actually buys the 
treated seed at. In this case, a land manager that buys $100 per pound of Precision Restoration-
treated Bluebunch Wheatgrass with a 28% total viability, is $37.29 per pound better off than 
they would be if they had paid up to their willingness to pay (i.e., $137.29).  

This model can be adjusted to determine the range at which any viability-enhancing treated 
seed can be competitively priced, and how much better off a land manager would be for buying 
that seed relative to untreated seed. 

The following and final Model graph (Figure 22) demonstrates that as the Baseline Viability of 
untreated seed increases the incremental benefits of utilizing even more viable treated seeds 
declines.  Note that with a 10% Baseline Viability for untreated seeds, switching to treated seeds 
that are 8 percentage point more viable (i.e., 18% total viability) decreases the cost of achieving a 
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Restored Acre from over $1,900 to approximately $700.  This indicates that Precision Restoration 
is likely to have its greatest impacts in scenarios where the Baseline Viability of the competing 
untreated seed is relatively low.   Fortunately…or unfortunately…low viability seems to 
currently characterize untreated seed. 
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Figure 22: The incremental benefit of treated seeds declines with increases in Baseline Viability (i.e., of untreated 
seeds). 
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Scaling Options and Recommendation 

Scaling Goals and Systemic Risk 
Goals: The intent of scaling Precision Restoration is to accelerate the effort to restore the Great 
Basin’s ecological functions, achieve stable or improving habitat conditions across public and 
private land, support local economies, increase restoration effectiveness, and help prevent the 
listing of the Greater Sage-Grouse under the Endangered Species Act.  

The near-term goal of scaling Precision Restoration is to demonstrate effectiveness on 
significantly degraded restoration sites within the Great Basin. The long-term goal of scaling 
Precision Restoration is to make Precision Restoration pervasive within restoration efforts 
across the Great Basin and to demonstrate its suitability for use within other imperiled steppe or 
range ecosystems around the globe.   

Systemic Risks: There are certain risks which may impact all the Precision Restoration scaling 
options detailed further below.  Hence, these risks are not option-specific.  Nevertheless, TNC 
should keep these risks in mind when evaluating scaling options for Precision Restoration. 

• The ecological threats facing the Great Basin are not static.  Ongoing research and 
development will be needed to maintain the relevancy of Precision Restoration.  Land 
managers preferences for a given seed treatment or protocol may shift annually or die out 
altogether.  Hence, continuing to diversify the Precision Restoration portfolio will hedge 
against the uncertainty of such changing preferences. 

• Distrust of government and/or environmental indifference may hinder the adoption of 
Precision Restoration among elements in the private sector. 

• Despite pledges of significant backing for ecosystem recovery (e.g., Greater Sage Grouse 
Initiative), changing administrations at the state and federal levels may reduce funding 
opportunities for Precision Restoration. 

• Uncertainty, including litigation, over the direction of federal land management policy may, 
in turn, cause potential stakeholders and partners to be hesitant in embracing Precision 
Restoration. 

Scaling Options 
This section of the Report outlines four distinct Precision Restoration scaling options that we 
view as available to TNC.  The first three options and are not recommended by us.  The fourth 
scaling option, the “Recommended Option”, is.  All options assume that TNC possesses all the 
necessary intellectual property rights relative to Precision Restoration to undertake them. 

Option 1: Technology Transfer/Licensing (Open Source or otherwise) to Industry 

Under this pathway TNC would license its intellectual property rights within Precision 
Restoration to all comers to enable them to utilize Precision Restoration in restoration efforts 
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that they are involved in.  Alternatively, it assumes that all necessary intellectual property rights 
have been placed in the public domain or in an open source arrangement.  Either case would 
allow any member of the native seed supply chain or the restoration industry to adopt all or 
part of Precision Restoration and thereby remove a potential block to the dissemination of 
Precision Technology throughout the existing market structure. 

Risks: While this option could conceivably leave TNC with the fewest ongoing capital or 
variable costs, leading with a licensing strategy does not generate dissemination or adoption of 
Precision Restoration by the prospective user base if such an effort is not first preceded by a 
series of field trials and initial implementations with compelling outcomes.  Nothing else would 
alter or overcome the established business models and competitive pressures among the 
potential adoptees.  In addition, if adoptees are not among the chief consumers of native seed 
and restoration services in the Great Basin, then the lack of pull from that sector is likely to 
discourage implementations.  At best, TNC would experience a rate of dissemination too slow 
or supply chain penetration too shallow to accomplishment the desired scaling of Precision 
Restoration within any acceptable timeframe.  Given the foregoing then, an open licensing 
strategy is best employed only after compelling demonstrations have been delivered to the 
market and after the adoption of Precision Restoration by one or more large consumers of 
native seed and restoration services. 

Option 2: TNC In-House Production 

This option would have the Nature Conservation launch an in-house source-identified, locally-
adapted seed acquisition or grow-out operation combined with a seed coating operation.  TNC 
would then sell the resulting treated native seed into the market coupled with the GIS services 
that round out Precision Restoration.  This option would allow TNC to potentially profit from 
Precision Restoration and it would also grant TNC the most control over how Precision 
Restoration gets utilized within the industry.  

Currently, Precision Restoration seeds are coated at the ARS station in Burns, Oregon. This 
location has access to small-scale drying and coating equipment. Within current production 
levels there are very few incremental capital costs.  The primary marginal cost of producing 
one-acre worth of seed is roughly attributed to the cost of labor. However, while the facility is 
using dedicated coating equipment for the individual seed coatings, the amount of seed this 
equipment can process is very limited.  Precision Restoration’s individual seed treatments need 
coating machines that can apply the material to the exterior of each individual seed.  Some 
industrial coating machines can coat 200,000 gallons of seed at once.  However, Burns has only a 
3-gallon coating machine.  Once coated though, there is nothing more that needs to be done to 
the treated seed beyond packaging and storing it.  This is not the case with seed pods and 
pellets. These products require additional labor-intensive steps before and after coating, 
including hand measuring and mixing of the recipe components, operating the 
pelleting/processing equipment, drying the seed, as well as packaging and storing the seed. The 
current capital investment in seed coating equipment for pods, pillows, and pellets is primarily 
attributed to the dough extruders, which modify the mixture into its final form. In total, the 
Burns facility has invested $10,000 and $60,000, respectively, in small and large capacity 



Precision Restoration – Market Analysis and Scaling 
Recommendation  55 

extractors, $3,000 in drying equipment, $1,000 in a ventilation system, and another $2,500 for 
mixing, measuring, and miscellaneous equipment (Kerby, 2017). 

The downside of this option would include the very significant up-front capital costs and 
ensuing operating costs necessary to ramp production for market demand and efficient 
economies of scale.  The production equipment and labor employed in Burns are only efficient 
at a very low level of production output.  At significantly larger output it will begin producing 
at diseconomies of scale.  Diseconomies of scale occur when a factory’s marginal cost of 
production are increasing as output increases rather than decreasing. This means that as the 
output increases significantly above the current scale at Burns, the cost of producing each 
additional unit increases at a rate equal to or faster than the rate at which the output increases.  
Hence, if the Burns facility were to produce seed for landscape-scale restoration it would likely 
be produced at a cost higher than any land manager’s willingness to pay.  

Given the amount of seed needed for landscape scale restoration, the current production 
capability in Burns would need to be considerably expanded to bring the cost per pound of 
large orders within the willingness to pay of Great Basin land managers and to provide 
quantities that would be meaningful to the restoration market in the Great Basin.  Meeting this 
demand efficiently can only be done by scaling production capabilities, particularly mixing 
equipment, storage, and higher capacity seed coating equipment.  While this investment will 
increase the cost of production at smaller quantities, at higher quantities it will be less expensive 
to produce an additional unit of coated seed because the cost of a more efficient facility will be 
outweighed by reduced labor costs in the production process.  While we have not done an 
analysis of the incremental capital costs likely to be incurred in scaling the production facility, 
including building expansion, to meet market demand levels, we believe that expenditures in 
the seven figures are an appropriate ballpark estimate. 

In addition to the significant capital investment requirements, having an expanded production 
capability does little by itself to guarantee widespread implementation of Precision Restoration 
by land managers.  To accomplish this, TNC would need to engage key customers and foster 
their willingness to adopt new restoration approaches while otherwise surviving in a highly 
competitive, commodity-based market.   

The in-house production strategy uses a startup pathway to build from the ground-up, 
investing completely new capital, land, and labor only to produce a product which Precision 
Restoration can then add value to.  Hence, the start-up option offers a very costly way for 
Precision Restoration to enter the supply chain. At least the other three options have the 
advantage of requiring much lower initial capital investment.  These costly initial investments 
would become vulnerable to the high amount of risk any start-up business incurs.  In addition, 
this pathway would require TNC to take on the full portfolio of risk inherent in being a native 
seed supplier within the oligopsony, quite apart from anything to do with the unique value-add 
of Precision Restoration.  To sum up, if TNC were to pursue a startup pathway, it would incur 
all the risk any native seed producer bears today, plus generic start-up risk, and plus those 
unique risks associated with rolling out the Precision Restoration product line. 
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In addition to the foregoing, a startup scaling model would not quickly disseminate the 
technology.  Investing in the capital structure to scale this technology, even to the very next 
production level, will not only take significant money, but significant time.  Growing the output 
of a business could take years.  Therefore, we believe that the quickest way to scale this 
technology is not from scaling production vertically, but by scaling the technology itself 
horizontally via an enabling engagement with the leading consumer in the supply chain. 

Lastly, one of TNC’s aims is to support the existing native seed supply chain.  Hence, starting a 
business that could compete with the suppliers within that chain could hinder rather than 
support the attainment of that goal…as well as complicate future TNC attempts to partner with 
members of that supply chain down the road.  

The differentiating value of Precision Restoration is neither in supplying native seed or even in 
coating it.  There are already entities within the supply chain performing these functions and at 
scales that meet the demands of the market.  Rather, Precision Restoration’s differentiating 
value is in understanding the types of coatings and coverings that are advantageous to apply to 
native seeds and the way (i.e., where, when, and how) those treated native seeds should be 
planted with the aid of GIS to achieve superior restoration outcomes.  To embark on a path that 
requires TNC to become a grower or distributor of native seed, as well as a seed coater, to bring 
Precision Restoration to market is analogous to the software company that believes that it must 
first vertically integrate with a personal computer manufacturer before being able to sell its 
application programs.  Such an approach takes on all the risks of two distinctly different 
businesses to achieve objectives concerned with only one of them.   

Option 3: Partner with a Native Seed Supplier 

In this option TNC would partner with one or more leading native seed suppliers to bring 
Precision Restoration to market.  A scaling pathway via partners would allow TNC to 
propagate production among partners to the desired scale. It would also leverage the existing 
capital and network of the partners.  However, this option is not without cost.  Convincing 
native seed suppliers, a risk-averse group, to utilize innovative technology may prove difficult.  
From their perspective, Precision Restoration may appear too risky to undertake production 
without strong pull from a significant seed buyer.  In addition, such a partnership still assumes 
that Precision Restoration’s attraction to the oligarchs within the oligopsony somehow depends 
on TNC possessing a seed source.  Alternatively, it assumes that the partner can somehow open 
doors with the oligarchs that TNC, with its broad set of national and international alliances and 
engagements, somehow cannot.   

Finally, it is also not clear what is in such a partnership for a grower.  If Precision Restoration is 
unsuccessful then the grower’s brand could be tainted by that outcome.  If it is successful, then 
it is not clear that the grower may sell any more seed as a result.  Indeed, if Precision 
Restoration is successful then the inherent efficiencies within Precision Restoration may well 
work in the long run to reduce waste and thereby exert a slight dampening pressure on the 
overall demand for native seed.   This is not to say that partnering with members of the native 
seed supply chain has no value for Precision Restoration.  It is simply that we see partnering 
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with the supply chain best unfolding after successful initiatives have already occurred on the 
demand side (see “Recommended Option”). 

Option 4 - Recommended Option: BLM Engagement 

For Precision Restoration to be successfully integrated into widespread use across the Great Basin, 
which is TNC’s objective, it plainly must be adopted for such use by the oligarchs within the 
oligopsony.  In other words, by the large federal land management agencies as led by the BLM.  We 
make this recommendation because it is clear to us that Precision Restoration will never scale to the 
level that TNC desires unless the BLM is on board.  The BLM also exerts such influence on the native 
seed supply chain that the supply chain is more likely to materially conform itself to new initiatives by 
the BLM, including those around Precision Restoration, rather than the BLM conforming itself to new 
initiatives arising from within its supply chain. 

Given the size and complexity of the BLM’s bureaucracy though, it is important that engagement be 
undertaken at differing levels of the BLM in a rational order to build broad support within the BLM 
relative to Precision Restoration’s potential.  It is recommended that the initial engagement effort be 
undertaken at the district level.  Alternatively, such initial overtures could take place at BLM regional 
or state-level offices if TNC feels that its contacts at those levels may be richer than those at the district 
level.  In any case, the objective will be to field test Precision Restoration in one or more BLM districts.  
Such field tests would be in burned-over or disrupted acreage significantly exceeding in size the 
Precision Restoration test plots at the ARS station in Burns, Oregon.  Successful outcomes would 
generate district-level support for Precision Restoration within the BLM based on results on the BLM’s 
own land that demonstrate improvements in native plant establishment and survivability at a total cost 
(especially when the reduction in re-treatments relative to legacy methods is considered) that is equal 
to, or less than, the cost of current practices.  To these outcomes should also be added the expected cost 
savings from reduced fire suppression requirements that will follow in train with the implementation 
of Precision Restoration.  Findings published by U.S. Forest Service scientists indicate that land 
dominated by Cheatgrass, a notorious invasive, burns every 2 to 5 years, while land dominated by 
Sagebrush and native grasses burns every 11 to 200 years (Koch et al. 2015).  High fire BLM districts, 
such as Vale and Lakeview in Oregon, which TNC has a prior history of engagement with, may be 
good candidates.   

Additional initiatives should be taken with BLM managers and staff involved in key Great Basin 
restoration initiatives, such as the National Seed Strategy, the recently released source-identified native 
seed IDIQ, and the Sage Grouse Initiative, with an emphasis on how Precision Restoration is 
compatible with or can effectively help accomplish the goals of those initiatives.  These connections will 
help build mid or higher-level support for Precision Restoration within the agency.   

Avenues for approaching the BLM at the district or key initiative levels could include:  

a) Utilizing existing contacts that TNC already has within the BLM at the district and state levels. 

b) Approaching relevant middle or program managers at the BLM via the following five avenues as 
suggested by Molly Anthony (BLM Fire Rehab Program Lead for Oregon and Washington and the 
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BLM’s Sage Grouse Plan Implementation Coordinator for Oregon (Molly Anthony Interview, 2017)) 
and the authors.   

i. Attend the BLM’s annual “Lessons Learned Meeting”.  Each year all the BLM Emergency 
Stabilization and Restoration (“ESR”) personnel in the Great Basin meet to talk about what new 
things they learned relative to stabilization and restoration in the past year.  Molly suggested 
that TNC attend this meeting and present Precision Restoration.  This meeting will be held in 
April of 2018 in Boise, Idaho.  Cindy Fritz (BLM Boise District), also an interviewee for this 
report, is organizing this meeting.   

ii. Attend the BLM’s annual “ESR Leads Meeting”: Each year there is an annual meeting of all the 
nationwide ESR leads within the BLM.  This meeting will be held in April of 2018 with the 
location yet to be determined.  Doug Havlina (dhavlina@blm.gov) is pulling together the 
agenda and Molly suggests that TNC work with Doug to get Precision Restoration a 
presentation slot on it. 

iii. Peggy Olwell.  Molly suggests that TNC meet with Peggy Olwell given her high-level role in 
the National Seed Strategy initiative and given that she is the overall Plant Conservation Lead 
for the BLM.  Peggy will be attending the Annual ESR Leads meeting. 

iv. Mark Mousseaux.  Both Molly and John Klock (John Klock interview.  2017) suggests that TNC 
meet with Mark Mousseaux, the lead BLM botanist for Oregon and Washington.  Mark is spun 
up on all things procurement within the BLM and is co-driver of the BLM’s recently released 
“Native Grass and Forb Seed Increase and Supply” IDIQ solicitation/initiative aimed at source-
identified native seed.  Mark is also an interviewee for this Report (Mark Mousseux interview.  
2017). 

v. Fred Edwards: Fred is the BLM’s Great Basin Ecoregional/Native Plant Materials Coordinator in 
support of the Great Basin Native Plant Project.  He is also co-driving, with Mark Mousseux, the 
BLM efforts to build up the availability of locally-sourced native seed within the supply chain 
serving the Great Basin.  Fred is an interviewee (Fred Edwards interview.  2017) for this Report 
and has volunteered to review and provide suggestions for the report when it is near 
completion.  

c) Attend and present Precision Restoration at key native seed and rangeland restoration conferences 
likely to be attended by relevant BLM staff, such as the National Native Seed Conference, the 
Annual Meeting of the Society for Range Management, and the Great Basin Consortium Annual 
Meeting. 

d) We recommend that the ARS, a government agency that is a co-developer of Precision Restoration, 
be prevailed upon by TNC to utilize their intra-government connections to help Precision 
Restoration get the full airing it needs within the BLM.  In our interview with Mark Mousseux it 
was clear that having both the ARS and TNC walk in the BLM’s door together will carry more 
weight with the BLM, especially if BLM funding is being sought, than if TNC were to walk in alone.   

The timing of the mid-level and initiative engagements should be roughly simultaneous with TNC’s 
district-level efforts, with both utilizing current results from the ARS test plots.  Finally, engagement 
with appropriate high-level BLM (e.g., Brian Steed) and DOI management should be undertaken once 
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sufficient positive results have been garnered in the field trials and support for Precision Restoration 
has been built within the BLM’s middle and initiative ranks.   

Once exploratory discussions with the BLM have advanced to the point where the parties are seeking 
to venture into an initial collaboration around Precision Restoration, the question arises as to what sort 
of agreement should undergird the collaboration.  Engagements between the BLM and its traditional 
suppliers/vendors selling established goods or services typically run along a well-trod procurement 
contracting path governed by Federal Acquisition Regulations (“FARs”).  Under such procurement 
contracts goods and services are delivered in keeping with contractual specifications in exchange for 
pre-established levels of financial compensation or other consideration.  However, Precision 
Restoration does not fall into either category, at least not currently.  At present, it is in the vein of a 
continuing development effort.  Hence, we view the most desirous engagement vehicle, at least 
initially, to instead be what is commonly known as an “assistance agreement”.  Assistance agreements 
are outside of the BLM’s procurement system and are utilized by the BLM for a variety of purposes, 
including establishing affiliations with special interest groups and non-profits and/or to undertake 
projects with those groups for the benefit of public resources.  As legal instruments, assistance 
agreements address specific tasks or problems that are in the mutual interest of the BLM and the 
affiliated parties to undertake or solve.  Assistance agreements may involve the exchange of money, 
property, or something else of value.  Alternatively, they may simply provide for a mutual exchange of 
services.   

To understand which flavor of assistance agreement would be most advantageous for an engagement 
around Precision Restoration, it is worthwhile to go in some depth here as to the types of assistance 
agreements utilized by the BLM.  There are two kinds of BLM assistance agreements which undergird a 
transfer of money, property, or something else of value. They are (1) cost sharing agreements and (2) 
cooperative agreements.  Cost sharing agreements are legal instruments used to undergird a 
relationship between the BLM and a government or private entity where the principal purpose of the 
agreement is the transfer of money or another item(s) of value from the BLM to the recipient to 
accomplish a public purpose authorized by federal statute.  There are, in turn, two categories of cost 
sharing agreements…(a) challenge grants and (b) challenge agreements.  Challenge grants are used in 
cases where the BLM is not substantially involved in the performance of the contemplated activity 
while the challenge agreement is used where substantial interaction is anticipated between the BLM 
and the recipient during the performance of the contemplated activity.  Both types of cost sharing 
agreements require the recipient to obtain additional funding from nonfederal sources at a mutually 
agreed-upon sharing ratio.   

The other type of assistance agreement is the cooperative agreement.  Cooperative agreements are 
similar to challenge agreements in that substantial interaction is anticipated between the BLM and the 
recipient.  However, they are dissimilar in that they do not require the recipient to obtain additional 
funding from a nonfederal source.   

Neither cost-sharing agreements or cooperative agreements require competitive bid procedures to 
award them, as they are not considered procurement contracts. Generally, money is appropriated by 
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Congress each fiscal year for assistance agreements under the Federal Grant and Cooperative 
Agreement Act. Therefore, before entering into such an agreement, funds must be made available to 
the relevant BLM district(s) for the purpose(s) intended in the proposed agreement. 

Given all the foregoing, it is our recommendation then that TNC’s initial engagement goal be the 
execution of a cooperative agreement with one or more BLM districts in support of a large Precision 
Restoration field trial(s), inclusive of follow-up monitoring.  Alternatively, a cooperative agreement(s) 
could be executed at the state office level of the BLM that would, in turn, act as an umbrella agreement 
with which to engage multiple BLM districts.  The cooperative agreement route would bypass the 
competitive bidding routines inherent within procurement contracts, provide a platform for the 
continuing development of Precision Restoration, and allow flexibility for the BLM and TNC to 
experiment with various implementations of Precision Restoration to optimize the success of the field 
trial(s).  A cooperative agreement would also have the advantage of providing for BLM funding of the 
field trial without mandating a funding match by TNC or a third party.   TNC also has experience with 
cooperative agreements.  It currently is in a multi-year cooperative agreement with the BLM on a 
project in Oregon.  

Assuming successful field trials (a key assumption), we envision that Precision Restoration would 
inevitably graduate from the development phase into production usage on BLM lands.  At that point, 
the undergirding agreement structure between the BLM and TNC would shift from an assistance 
agreement to acquisition contracts, administered under the FARs (which cover the federal acquisition 
of services as well as goods), given that the initial production implementations will likely require a 
hands-on role by TNC.  Under such a structure TNC would step forth from the field trials into the role 
of a Precision Restoration services subcontractor, possibly in partnership with native seed suppliers 
and seed coaters, in specific restorations efforts on BLM lands.  Conceivably, though we view it as less 
likely, the Nature Conservation could even engage as a general contractor, managing all the moving 
parts of specific Precision Restoration-based restoration efforts. 

Though we view the foregoing move into contractor status as a necessary step, such a transition should 
not detract from the longer-term evolution in TNC’s role that is necessary to scale Precision 
Restoration’s adoption to the desired level.  Reaching the goal of pervasive implementation of Precision 
Restoration across the Great Basin will not be achieved by TNC becoming another BLM contractor 
working on one-off restoration projects, even if those projects are Precision Restoration-based.  The size 
of the Great Basin and the scale of the restoration needs therein precludes this.  However, assuming 
(once again) successful field trials and initial production implementations, we expect Precision 
Restoration to generate growing positive momentum within the BLM.  Such momentum would most 
likely be expressed in the form of Precision Restoration or the like being required on a growing number 
of BLM restoration projects.  Ultimately, the increasing quantity of Precision Restoration-based 
restoration projects would result in an implicit, if not explicit, endorsement of Precision Restoration by 
the BLM.  This would, in turn, result in increasing efforts by the BLM’s restoration contractors and 
supply base to accommodate and support Precision Restoration.  We view the ensuing demand for 
Precision Restoration-related technical know-how as then necessitating that TNC elevate to an enabling 
role as a trainer and consultant to the industry, including additional land agencies.  This last shift in 
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roles, coupled with an open licensing regime, would support the carrying out of Precision Restoration-
based restoration efforts across the Great Basin on a much wider scale than TNC could ever hope to 
achieve by itself.  Such leveraging could reach its ultimate expression in TNC going beyond individual 
project consulting to delivering “how to” manuals, online resources, and seminars to the industry.   

Our recommended scaling path for Precision Restoration then is that of scaling through others.  This 
would be along the lines of the proverb which states that teaching a man to fish is far more effective 
than doing the fishing for him.  We also feel that a training and consulting role plays to TNC’s historic 
strengths in undertaking collaborative efforts and in developing and disseminating best practices based 
on the best available science.  To sum up, we see the succession of roles that TNC will pass through in 
support of scaling Precision Restoration as follows: 

Phase                   Activity             Partner(s)               Agreement Type 
1 Test Plots ARS Award/Development 
2 Field Trials BLM Assistance (Cooperative) 
3 Production implementations BLM Procurement (Contractor) 
4 Consulting/Training Multiple Consulting/Training Services 

The foregoing said, it is important that TNC continue work on expanding the portfolio of treatments, 
seeding protocols, and GIS tools that makes up Precision Restoration to improve its potential. 
Currently, two seed treatments (germination delay and herbicide protection) have shown consistent 
viability and appear ready for rollout.  If TNC can further strengthen Precision Restoration’s portfolio 
of offerings, it will more effectively mitigate the risks of its introduction into the native seed-based 
restoration market and more effectively integrate itself into restoration efforts in the Great Basin.  

In conclusion then, the most effective scaling pathway for Precision Restoration available to TNC is one 
that minimizes costs to itself while minimizing adoption risk to the native seed supply chain, including 
the chief consumers (e.g., BLM) within that supply chain.  Hence, this Report concludes that neither an 
in-house production model, leading with a partnership with one or more suppliers, or leading with an 
open licensing regime will result in the desired scaling of Precision Restoration.  It does conclude that 
direct engagement with the BLM, the oligarch in the oligopsony, will, in turn, best initiate the scaling 
process that TNC desires for Precision Restoration.      

Conclusions 

Review: Market Analysis and Scaling Recommendation 
The overall market structure around native seed utilized for restoration purposes in the Great 
Basin is defined by numerous small-to-medium-sized seed producers supplying one very large 
buyer and a limited set of smaller buyers. These suppliers are not vertically integrated. With 
very limited exceptions (e.g., BFI Native Seeds), the collectors only collect, the growers only 
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grow, the distributors only distribute, the coaters only coat, and the buyers undertake the land 
restoration. 

The market and situation analysis found three trends in the native seed market: (a) an 
increasing preference for native seed, (b) a more recent preference for source-identified native 
seed, and (c) an increase in the diversity of species being used in restoration. These trends are 
being driven by repeated recovery failures in the field stemming from legacy methods, scientific 
research into what enables successful restoration strategies (e.g., seed zones), and the following 
demand drivers and modulators: 

• Increasing wildfire incidence. 
• The effects of a changing climate. 
• Policy decisions of the BLM and the PCA. 
• Congressional and Executive Branch action and regulation. 
• The development of new seed warehouse systems and procurement policies. 

Due to the market structure around native seed, as well as the characteristics of native seed, 
producers within the industry face several risks every year. Because seeds take one to two years 
for the first yields to be collected, demand must be forecasted ahead of time to determine what, 
where, and when to sow. However, forecasting for native seed is particularly difficult when 
compared to forecasting for agricultural seed due to a number of factors.  

• The extent of future fire seasons. 
• The location of future wildfires and an understanding of the plants endemic within them. 
• Changing preferences for various ecotypes and species, between native and non-native 

seed, and between native cultivar seed and source-identified native seed. 

Additionally, growing or collecting native seed can be particularly risky relative to an 
agricultural crop due to: 
• Pure Live Seed (PLS) requirements and difficulties controlling yield quality. 
• Production costs and requirements differing very significantly across native species. 

The accumulation of these production and demand side risks cause seed supply to be very 
inelastic, that is, the level of supply does not vary significantly with pricing levels. Additionally, 
because native seed is difficult to store across years (although this is moderating with the arrival 
of new warehouse cool storage infrastructure), wildfire incidence and location are very difficult 
to predict, and the demand of one buyer (BLM) represents 70% of the annual procurement in 
the market, the culmination results in dramatic price volatility…even within the same year. For 
example, some ecotypes may sell for five times their average price, but within the same year 
another ecotype of the same species may sell for a mere fraction of its market average. 

To be successful within the seed industry, suppliers must develop a portfolio of seeds to hedge 
against price volatility. Some producers have chosen to do this by growing the few native or 
non-native cultivars that have historically been demanded at a relatively consistent rate. But 
this strategy appears to be in jeopardy as preferences shift to source-identified and locally-
adapted native seed.  
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Given the condition of the industry and the primary objective of Precision Restoration to 
improve rangeland restoration as quickly and as efficiently as possible, this Report concludes 
that leading with an open licensing strategy, leading with a partnership with one or more 
suppliers, or undertaking in-house production of Precision Restoration-treated seeds are poor 
scaling pathways compared to partnering with the most dominant consumer of native seed on 
the planet (the BLM). 

Areas for Further Investigation: 
• Private Sector Preferences: Interviews with mining companies, energy companies, and 

farmers and ranchers, especially those participating in the Conservation Reserve Program, 
would be of use in terms of better understanding private sector preferences relative to 
native versus non-natives seeds and the ecological restoration requirements that are 
incumbent upon that sector. 

• BLM: Due to the size and impact of the BLM, more research could be carried out into the 
operations of the BLM’s National Seed Warehouse System, the IDIQ contract structure and 
its relative benefits and obligations compared to normal procurement contracts, and in 
further understanding the shifting percentage of the BLM’s annual native seed procurement 
towards source-identified native seed as opposed to native cultivars. 

• Precision Restoration Production Model: The costs and production inputs of Precision 
Restoration need to be better understood. It is important to know what the variable and 
fixed costs of production are for the current production facility in Burns and how these 
would be transformed should production be significantly scaled.  

• Intellectual Property Rights: Further research needs to be conducted relative to TNC’s 
intellectual property rights in Precision Restoration, preferably by a qualified intellectual 
property attorney.  For the sake of the scaling options, we have assumed that TNC possesses 
all necessary intellectual property rights to undertake the scaling options listed, either via a 
license grant from the ARS (as specified the original award agreement (2012) between the 
ARS and TNC) or via outright ownership.  However, this needs to be confirmed.  Also, the 
ARS’s grant of some patent rights relative to Precision Restoration to Aquatrols needs to be 
better understood, especially in understanding if these grants may somehow impact TNC’s 
attempts to scale Precision Restoration. 

• Environmental Impact: Research needs to be conducted into which, if any, of seed coatings 
or treatments within Precision Restoration require environmental impact statements, 
reviews, or permitting under the National Environmental Policy Act (NEPA).   

• Alliance or Partner Development: TNC would benefit from understanding what other 
parties may be undertaking work related to Precision Restoration with the BLM or other 
federal land management agencies and in developing partnerships with those parties.  
Engagements along this vein with research academics, such as Elizabeth Leger and Michael 
Taylor at the University of Nevada-Reno, with their industry-wide views, may be 
particularly helpful in identifying engagement opportunities. 
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Interview with Anne Halford 

Lead BLM Botanist in Idaho 

November 17, 2017 

Co-lead for “Native Grass and Forb Seed Increase and Supply” IDIQ Solicitation 

1. What is an “IDIQ” contract: “IDIQ” is a federal government contracting acronym 
meaning “indefinite delivery/indefinite quantity”. This is a type of federal contract that 
supports the procurement of an extended quantity of supplies or services over an 
extended time.  In the specific case of the 2017 “Native Grass and Forb Seed 
Increase and Supply” (“NGFSIS”) IDIQ, the outward bounds of the IDIQ are 5 years 
in duration and a maximum supply of $5,000,000 worth of source-identified (i.e., 
from specific seed transfer zones) native seed (“SINS”).  One of the objectives of the 
IDIQ model is to strengthen the supply chain by providing increased certainty to 
suppliers (in this case, growers) that there will be a ready market for their product (in 
this case, SINS) when it’s time to deliver.  The initial funding for this IDIQ is 
$300,000, with the hope that this will grow significantly in succeeding years. 
 

2. What are the on-the-ground and policy drivers behind the Native Grass and 
Forb Seed Increase and Supply IDIQ?  The Bureau of Land Management (BLM) 
and other federal land management agencies have identified a long-term need to 
supply native plant materials for rehabilitation, restoration, and reclamation efforts on 
federal land. Native grass and native forb seed have been found to be highly 
effective in post-wildfire stabilization and rehabilitation, habitat improvement projects, 
re-vegetation of de-commissioned roads, reclamation of construction sites, 
mitigating erosion and sediment movement into streams, and in preventing the 
spread of and replacing invasive plant species.  The roll-out of this BLM IDIQ is a 
natural follow-on to preceding Sage steppe and Sage Grouse recovery efforts, as 
directed by various Secretarial Orders and Presidential Memorandums.  More 
specifically, it is intended to directly support the fulfillment of Goal 1 of the National 
Seed Strategy, which is to “Identify seed needs and ensure the reliable availability of 
genetically appropriate seed”.   
 

3. What is unique about this IDIQ?  This IDIQ represents the federal land agencies’ 
largest ever solicitation for native plant materials to the commercial seed industry.  It 
was preceded in 2015 by another native plant materials IDIQ that was found to be 
overly complex, difficult to access, and functional only for small growers.  These 
shortcomings have been addressed in the current IDIQ, allowing this seed 
solicitation to be made to the broader commercial seed industry and to the benefit of 
a broader grouping of federal land management agencies.  Native seed procured 
under this IDIQ will be used by all Department of the Interior and Department of 
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Agriculture land management agencies within Alaska, Arizona, California, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming.  
The objectives of this IDIQ is to both procure SINS and to increase/grow-out seed 
originating from wildland-collected seed sources into the larger quantities required 
for stabilization, reclamation, rehabilitation and restoration projects on all relevant 
USDA and DOI land.  All seed delivered by the commercial seed industry under this 
IDIQ must be certified as SINS under the AOSCA (“Association of Official Seed 
Certifying Agencies”) certification program.  This IDIQ represents a watershed 
moment in the slow, but increasing transition of federal land restoration efforts 
towards native plant materials, as opposed to the non-native and “native cultivar” 
plant materials that have been in ascendancy for so long.   
 

4. What preceding building blocks have been necessary to enable this IDIQ?  
Native plant materials cannot be produced at larges scales successfully right out of 
the gate as they don’t lend themselves to classic agronomics as applied to cultivars 
and commercial food production.  Hence, over the last 15 years significant research 
has gone into understanding the unique cultivation protocols necessary to bring 
native plant materials to production at larger scales.  That research has now been 
completed to the point that significantly larger production scales are now practical, 
making this IDIQ feasible.   

 
The next step has been for the BLM to use the Seeds of Success (“SOS”) program 
to collect SINS in large enough volumes to provide seed stock to the growers for 
subsequent grow-out.  In support of this, the federal land agencies and certain non-
federal entities, all led by the BLM, initiated a multi-state seed collection effort by 
seed transfer zone for certain species and now have enough seed for those species 
to give them to growers for grow-out under the IDIQ.   
 
Finally, the foregoing breakthrough in cultivation techniques is stimulating the 
development of the tools necessary to more efficiently and effectively produce SINS 
in line with Goal 2 of the National Seed Strategy (“Identify research needs and 
conduct research to provide genetically appropriate seed and to improve technology 
for native seed production and ecosystem restoration”).  For example, whereas 
aerial sprayings of grass seeds have shown some effectiveness, it is both ineffective 
and uneconomic for forbs because forbs are inherently patchy compared to grasses.  
Hence, new tools and methods are being developed to regulate dispersal by, for 
example, separating forbs and grasses in the dispersal process or by separating 
seed that requires a shallow burial (e.g., sagebrush) from those that require deeper 
seeding.   Precision Restoration, particularly with its GIS component, could be 
viewed broadly as one such tool.  New protocols for post-planting management, 
such as keeping grazing off a recovering site, are being developed as well.     
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5. NGFSIS IDIQ Development, Content, and Solicitation: BLM staff have been 
working since January to get the NGFSIS IDIQ out.  The first solicitation under this 
IDIQ just closed and all grower submittals for that solicitation will be reviewed in 
December.   
 
The IDIQ solicits for 42 different native grass species and 70 different native forb 
species across various seed transfer zones.  These species have been vetted by the 
BLM’s native plant material programs as suitable for larger scale cultivation and 
cultivation practices for each of them have been documented for grower access.  
This gives the grower community certainty that the cultivation protocols are available 
to enable a successful crop.   
 
The IDIQ focuses on increasing the use of native plants materials that map to 
empirical and provisional seed transfer zones across North America.  Hence, seed 
delivered under the IDIQ is to be grouped by seed transfer zone, whereas previously 
it was grouped by county.   To provide flexibility and additional sourcing around seed 
stock, the IDIQ gives growers the option to undertake their own SINS collection or to 
contract it out.  Therefore, growers can help meet the demand for seed stock by 
supplementing the seed that BLM gives them.   
 
Any grower, regardless of size, may apply to participate in the IDIQ.  Criteria for 
selection is foremost weighted toward production expertise and other relevant 
experience.  The seed pricing proposed by a given grower is the last attribute 
considered when grower selection is made.  It is interesting to note that Jerry 
Benson’s BFI Native Seed is considered a “medium to large” SINS grower and that   
BFI has apparently been getting around 90% of the SINS contract awards before 
this IDIQ, chiefly based chiefly on production experience. 

 
6. Will there be similar IDIQ’s or other contacts to follow?  Apparently the USFS 

currently has a restoration IDIQ focused on producing plant plugs and native seed 
for use across a diverse range.  

 
7. What has been the response to the IDIQ of the industry and inside the BLM?  

Anne said that the response to the IDIQ from the commercial growers has been 
“good” so far and that it is helping to push the industry toward native plants, but 
declined to give further details.   

 
Within the BLM the IDIQ is one more item providing impetus towards ecological 
restoration of damaged lands and movement away from the ESR (“emergency 
stabilization and rehabilitation”) mindset, which is geared towards responding to 
emergencies.  Interestingly, Anne noted that In Europe only SINS are allowed in 
land restoration and rehabilitation efforts.  It is against the law to use cultivars.    
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8. Precision Restoration: Anne saw a presentation last week on Precision 

Restoration by Kirk Davies, who is an ARS scientist in Burns.  While she thought 
that the different seed coatings in Precision Restoration might have merit, she also 
feels that if raw seed gets planted by October/November then the outcomes should 
be satisfactory anyway.   
 

9. Referrals: For further information and a clearing house for research, papers, and 
webinars on the foregoing Anne referenced the Great Basin Fire Science website 
(http://greatbasinfirescience.org).  One paper she felt was of note is “Climate Tools 
for Restoration”.   
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Interview with Mark Mousseux 

Lead BLM Botanist in Oregon and Washington 

November 1, 2017 

1. Mark’s Role and Mission:  Mark is the lead BLM botanist in both Oregon and 
Washington with a current mission of building a source-identified native seed supply 
chain to meet restoration demands in the West, particularly in the Great Basin.  Fred 
Edwards, who was previously interviewed, is Mark’s co-laborer in this endeavor.   
 

2. The Non-native and Native Cultivar Seed Supply Chain in the West Today: In 
the western United States today there are approximately 20 major suppliers of seed, 
with most of those focusing on non-native cultivars (e.g., Crested Wheatgrass).  
Cultivars have a germ plasm that has been cultivated/developed via plant selection 
by plant breeders to manifest certain characteristics that make them more suitable 
for mass production and harvesting.  Those suppliers focusing on natives are usually 
growing native cultivars that have been developed through similar breeding 
techniques carried out by the Agricultural Research Service (“ARS”).  Such native 
cultivars are usually based on one original wildland collection.  However, they lose 
their local adaptation when they’re subsequently selectively bred for certain 
characteristics and then planted in regions far away from where they were originally 
harvested.  The combination of non-native and native cultivars has been spread all 
over the West by federal and state land agencies as well as by private entities.   

 
3. The Emergence of the Source-identified Native Seed Supply Segment: The 

source-identified native seed segment of the supply chain first began to emerge in 
Oregon in 1999, starting with grasses.  At that point, wild-seed collectors started 
harvesting 1 to 5 pounds of native grass seed directly from plants in the wild and 
then, once cleaned, sent the seed to growers to be grown-out.   Growers would take, 
say, 3 pounds and grow it out to 30 pounds and then to 300 pounds, though it could 
be a couple of years before they achieved satisfactory yields on their farms.  From 
there the seed became available to land agencies and private entities for restoration 
purposes.  The initial BLM districts utilizing wild-collected and grown-out native seed 
include the Vale District, Lakeview District, and the Spokane District.  Coupled with 
the results of these district plantings, scientific research emerged that validated the 
superior yield, survivability, and ecosystem restoration characteristics of native seed 
specifically adapted to the ecoregions, known as empirical or provisional seed 
zones, that they are planted in.  Hence, source-identified native seed began to 
achieve significant standing among botanists, researchers, and ecosystem 
restoration organizations as the proper seed remedy for disrupted or abused terrain.   
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As a note, Empirical seed zone adaptation means that the relevant native seed has 
had its seed zone adaptability proved out in garden studies.  Provisional seed zones 
have had aridity and precipitation models developed for them, but empirical garden 
tests have not yet taken place with the relevant native seed.  Mark encouraged me 
to access a paper by Andy Bower regarding seed zones.  It is resident on a USFS 
website, for which Mark will forward me the link.   

 
4. Growing the Source-identified Native Seed Supply Chain: Compared to the 

number of non-native and native cultivar seed suppliers, source-identified native 
seed suppliers currently make up only a small part of the overall seed supply base.  
The more notable among them are Benson Farms and Rainier Seed.  Fred Edwards 
and Mark are focusing on rapidly expanding this segment of the supply chain so that 
it can fully meet the burgeoning demand for source-identified native seed.  A big 
step forward in this process is the BLM’s recent release of a multi-state Indefinite 
Duration, Indefinite Quantity (“IDIQ”) solicitation to the seed industry for 40 source-
identified native grass seed species and 35 different source-identified forb seed 
species.  Under the IDIQ contracting regime the BLM commits to buy all quantities of 
the specified seed on an ongoing basis, thereby creating certainty for the industry, 
which has historically been afflicted by booms and busts, as to a ready market being 
available for the seed when it is time for delivery.  To further increase that certainty, 
this IDIQ focuses on species that have already established a positive track record in 
production, as not every wild-land species lends itself to commercial production.  
The intention here is to have the IDIQ stimulate the market and thereby slowly begin 
to shift the supply base from non-natives and native cultivars towards source-
identified native seed.  Initial funding for the IDIQ is in the range of $6,000,000, with 
BLM Districts in Oregon expected to benefit from $1,000,000 of that. 
 

5. A Continuing Role for Non-natives and Native Cultivars: Mark stills sees a role 
for non-native and native cultivars in areas where Cheatgrass and other invasives 
makes up 60-80% of the groundcover.  He especially sees a role for native cultivars 
if they are planted in the seed zones from where they were originally sourced.  That 
said, while most native cultivars have not been generally successful, Mark noted that 
the cultivar for native Bluebunch Wheatgrass has had generally good success 
across various seed zones.  As a priority though, Mark wants to see source-
identified native plants re-established in areas that have not yet been largely taken 
over by invasives.   

 
6. The Position of the American Seed Trade Association (“ASTA”): The large seed 

companies, which make up the bulk of the ASTA, are generally not supportive of the 
move toward source-identified native seeds.  Instead they promote non-native and 
native cultivars because of both familiarity and their perceived benefits relative to 
attaining production economies of scale.  That said, the ASTA has identified only a 
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few grass species that lend themselves to such commercial production, among them 
are flax, yarrow, and Crested Wheatgrass.   Crested Wheatgrass, brought from 
Russia and the Asian steppe in the 1930’s, is extremely vigorous and persistent, 
while providing good forage.  Hence, it is suitable for the agricultural and forage 
industries.   

 
7. Source-identified Native Seed versus Economies of Scale: Pitting source-

identified native seed against production economies of scale may be a false 
dichotomy.  Even though the goal is restoration, not turning America’s rangelands 
into pastures, production economies of scale may still be realized with some source-
identified native seed given that some seed zones in the Great Basin are very large.  
In such cases, scaling to commercial production is not necessarily an issue, it is 
whether the commercial production is producing the right outputs.  For example, for 
some native plants, all of Eastern Oregon, except for Steens Mountain, is in a single 
seed zone.  However, there are opposite examples.  In one test, sage brush from all 
over the West were put into individual blocks in a common garden study in southern 
Utah.  Within 20 years all the blocks were dead except that block originally from 
southern Utah, once again demonstrating that germination and persistence are two 
different things.  In any case, whether economies of scale prevail or not, studies are 
now emerging that demonstrate that native plants provide better nutrition than 
cultivars for both domestic stock and wildlife populations. 
 

8. BLM Policy and Attitudes: Current policy is supportive of locally-adapted native 
seed given the Sage Grouse initiative.  However, the disposition of individual BLM 
staff varies.  Some want to “homogenize the landscape” with Crested Wheatgrass 
while others seek ecological restoration.  Neither side seems to have the majority at 
this point, but policy is pushing things toward locally-adapted native seed.  As such, 
the BLM’s National Seed Warehouse System (“NSWS”) is cooperating with 
increasing amounts of locally-adapted native seed making up both inventories within 
and shipments by the NSWS.  The aforementioned IDIQ is expected to accelerate 
this transition. 

 
9. Precision Restoration: Mark liked the idea of nutritional and ground contact seed 

coatings.  He especially liked it if applied via aerial seedings, as dragging drills 
across thousands of acres of burned areas actually creates another level of 
disturbance, thereby increasing the likelihood of exotic introductions.  To most 
effectively introduce Precision Restoration to the BLM Mark advocates connecting 
with the individual districts and having the ARS make those initial contacts…as an 
initial government-to-government contact is likely to be more fruitful. 
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Interview with Patricia Roller 

BLM National Seed Warehouse System Coordinator 

October 30, 2107 

 

1. What is the Mission of the National Seed Warehouse System (“NSWS”)? 

Patricia, who became the Coordinator for the NSWS in 2015, sees the mission of the 
NSWS as procuring, storing, and delivering the highest quality seed in the volumes 
necessary to meet the requirements of the BLM districts in the 11 westernmost 
states in the Lower 48, including those in the Great Basin.  This year (2017), a high 
fire year, is the biggest year that the NSWS has ever experienced in terms of seed 
volume requested and the associated dollars.  So far, Patricia believes that the 
NSWS is currently meeting the grass seed requirements of the districts, though the 
state warehouse in Utah (see below) managed to procure most of the forb seed 
ahead of the NSWS.   
Patricia does not view the NSWS’ job as dictating seed types or policy to the 
districts.  Rather, seed types are specified by the districts and policy is set in 
Washington, DC. 

2. How Large is the BLM’s National Seed Warehouse System (“NSWS”)?   
 
The NSWS is a system of two “regional” (Boise, ID and Ely, NV) warehouses and 
one “district” (Twin Falls, ID) warehouse The Ely warehouse is relatively new, having 
completed construction in 2013.  However, Ely did not become fully operation until 
this year (2017) due to staffing problems.   
At present the NSWS has 2,600,000 pounds of seed storage capacity, with 
1,500,000 pounds of that represented by the new Ely facility.  The Boise warehouse 
offers 800,000 pounds of storage with the remaining 300,000 pounds of storage 
provided by the Twin Falls facility.  Given that Ely, with its large incremental 
capacity, has just come on-line, there are presently no plans to further expand the 
NSWS. 
There is an unaffiliated seed warehouse and research facility, known as the Great 
Basin Research Center, run by Utah’s Division of Wildlife Resources.  The Great 
Basin Research Center provides seed for restoration efforts on both State and BLM 
lands within Utah. 

3. What is the Current Mix of Native and Non-native Seed in the NSWS?  
 
Today 60% of the seed in the NSWS, by weight, is considered native.  The NSWS 
considers “native” to be wild-land-collected native seed, grow outs of the same, and 
native cultivars.  The remaining 40% of the seed in the NSWS represents non-
natives (e.g., Crested Wheatgrass).  The mix has been trending toward natives for 
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over 20 years, with a noticeable acceleration of this trend in the last 5 years due to 
stepped up Sage Grouse recovery efforts.  Patricia expects this acceleration to 
continue. 
Patricia is aware of the recently opened IDIQ-based native seed solicitation/contract 
previously referenced by her BLM colleagues, Fred Edwards and Mark Mousseux.  
The BLM will supply native seeds to growers in this IDIQ via the Seeds of Success 
(“SOS”) program.  Patricia is hoping that the resulting native seed grow-out will 
significantly increase the amount of native seed available to the districts via the 
NSWS.   

 
4. What is the Impact of the Shift toward Natives on Inventory Management? 

 
The number of seed types in the NSWS has significantly increased relative to 10 
years ago.  Then there were approximately 50 seeds types in the NSWS while today 
there are 217.  This has significantly increased the complexity of inventory 
management at the NSWS, leading to the current effort to develop a higher 
capability inventory management system (in conjunction with the USGS) to replace 
the spreadsheet-based system presently in use.  Once the new database is up and 
running, which is still a year away, the NSWS will be able to inventory and distribute 
seed in amounts less than standard lots.  Today a standard lot for grass seed is a 
50-pound bag.  So even if a district needs only 10 pounds of a given grass seed, it 
still must take delivery of 50 pounds.  For forbs, a standard lot is either a 25-pound 
or a 50-pound bag. Sagebrush seeds come only in 40-pound bags.  Having a less-
than-standard-lot capability will enable the NSWS to more efficiently utilize seed 
stocks by largely eliminating over-shipments. 
 

5. What is the Procurement Process: The NSWS conducts three seed “buys” a year 
(fall, winter, and spring), with each typically lasting 90 days.  Seed requirements are 
published as standard solicitations on Federal websites such as FedConnect.net, 
where vendors can also see what buys have been awarded and to whom they were 
awarded.  BLM contracting officers and staff administer the resulting vendor 
contracts in accordance with the Federal Acquisition Regulations (“FAR”).  The BLM 
also publicizes its seed requirements through presentations at relevant conferences.   
 
Grass seed is typically harvested in July, cleaned at the USFS Extractory in Bend, 
and sent to the NSWS as part of the fall buy.  Sage brush seed is typically harvested 
in October/November, cleaned at the Bend Extractory, and delivered to the NSWS in 
December as part of the winter buy.  Forbs, given their seasonality, are typically part 
of the fall and spring buys.   
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6. How Large is the NSWS Vendor Base?  

 
The NSWS currently sources seed from 53 different vendors.  That vendor base is 
growing, with four new vendors having just participated in the recent fall, 2017 buy.   
 

7. Does the NSWS have Mixing or Coating Capability? 

The NSWS does have mixing capability in-house, however it does not have any 
coating capability.  Patricia does not see coated seeds come through the 
warehouse, though she believes that a given district may occasionally arrange for 
coating once the seeds have been delivered to that district by the NSWS. 

8. Referrals/Other Contacts 
 

a. Patricia recommends InciWeb as an informative website relative to seeing what 
fires are underway on public land.  Growers can utilize the website to forecast 
future seed-type demand from the relevant federal and state land agencies.  
 

b. Patricia recommends speaking with Anne Halford (ahalford@blm.gov).  Anne is 
the IDIQ lead for the BLM and can speak authoritatively on the recent native 
seed IDIQ.  
 

c. Tours of the Boise Regional Seed Warehouse are available on an informal basis.  
Contact Derek Conn at the Boise Regional Seed Warehouse to arrange.   
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Interview with Fred Edwards 

BLM Botanist – Great Basin Ecoregional/Native Plant Materials Coordinator 

Great Basin Native Plant Project 

October 20, 2017 

 

1. Mission: Fred views his mission at the BLM as helping to foster source-identified 
native seed (“SINS”), both wild-collected and grown out, in such amounts within the 
supply chain that it would meet all the demand created by restoration requirements 
within the Great Basin.  Fred and his allies in the federal land management agencies 
consider their work toward fulfilling this mission as “just starting”.  Fred works closely 
in this regard with, among others, the U.S. Forest Service’s Rocky Mountain 
Research Station and with two other Native Plant Materials Coordinators…with one 
in Colorado and one in the Mojave Desert of California. 
 

2. The “Problems”:  The single largest current problem in the native seed supply 
chain serving the Great Basin is the sheer lack of availability of sufficient quantities 
of SINS to meet demand.  The goals of rolling back invasive grasses and of 
replacing non-natives in the supply chains with SINS are worthy, but it is all just talk 
unless SINS becomes available in sufficient quantities.  For example, the seed 
available today for use in the vast BLM tracts in Nevada are largely commercial 
varieties (i.e., non-native or “native” cultivars) grown mostly outside of Nevada.  
Though he views the situation in Oregon more favorably, within the Great Basin 
there is generally a lack of growing capacity dedicated to SINS all along the supply 
chain…resulting in chronic shortages.  For example, 30% of the BLM’s Eagle Lake 
District (California) recently burned, but there were no SINS available for the 
resulting ESR plan.  Hence, part of Fred’s job is to encourage the industry to bring 
sufficient growing capacity online. 

 
Another, smaller, problem is with the National Seed Warehouse System (“NSWS”).  
The NSWS seems to be largely driven and filled up by near-term Emergency 
Stabilization & Rehabilitation (“ESR”)-demand from fires, which results in a 
whatever-is-available inventory of non-source identified native and non-native 
cultivars with SINS mixed in.  Fred would like to see the NSWS instead adapt more 
quickly to a SINS/seed transfer zone-based world that supports wild seed collection 
efforts and grow-outs that occur over a period of years while doing more to 
encourage growers to becomes involved in SINS.   
 

3. The SINS Supply Chain: The process for building SINS stock is to first wild-collect 
the seeds through the “Seeds of Success” (“SOS”) program, usually via independent 



Precision Restoration – Market Analysis and Scaling 
Recommendation  80 

contractors.  Such individual collection efforts typically yield 1 to 5 pounds of the 
specified seed type.  From there the seeds are turned over to an extractory, such as 
the U.S. Forest Service’s Bend Seed Extractory, for extracting, cleaning, testing, 
packaging, and other processing.  From there the seeds are turned over to growers 
who, in turn, grow them out, thereby multiplying the amount of SINS available for 
ESR plans or for use as further foundation seed.  IDIQ (‘Indefinite Quantity Indefinite 
Duration”) contracts are used to undergird the business relationship with both the 
wild collectors and grow-out growers.   

 
4. Suggested Supply Chain Improvements: Fred would like to see the following 

changes instituted in the supply chain: 
 

a. Fred would have the NSWS institute a policy of procuring seed only from 
specified seed transfer zones (collectively, “seed transfer guidance”) or that is 
otherwise source-identified.  In the Great Basin a lot of the original “seed 
sources” have been lost after 150 years of grazing and development.  Today 
there are still some beautiful bunchgrass seed sources, especially in Southern 
California, that have been intensely managed for natives since the 1920’s.  
However, the Taylor Grazing Act, which started the regulation of grazing on 
public land, only came into existence in the 1934.  By that time many bunchgrass 
seed sources, particularly at lower elevations, had already been lost due to 
overgrazing and other abuses.  So, today, lower elevation seed sources are very 
scarce.  However, using seed transfer guidance can still be largely effective in 
generating good outcomes on the ground.  Fred recognized that some seeds 
transfer zone-based grow-outs may be more profitable for growers than others.  
The good news is that in Oregon and Idaho only two seed transfer zones will 
cover most of the conceivable grow-outs needed.  However, it is important to be 
aware that the current seed transfer zones may be shifting due to climate 
change.  New research/modeling out of Australia indicates this.   
 

b. Fred would like to see the industry given more guidance relative to potential seed 
type demand.  He would have the federal land agencies publish standing SINS 
mix menus for the more dominant ecological sites in the Great Basin.  He would 
also have the same agencies issue forecasts relative to where fires are expected 
given past area fire history, resistance, and tendencies.   The growers could then 
tilt the probabilities in their favor by planting seeds in alignment with both the 
menus and fire probabilities.  This would do much toward solidifying a market for 
the growers. 
 

c. Fred believes that there is a need to further preach the native seed gospel within 
the BLM.  There are still a lot of BLM personnel who do not recognize the value 
SINS in the recovery effort or say that natives just do not work.  He also sees a 
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“de-specialization” trend within the BLM that is not helpful.  For example, the 
BLM is replacing some botanist positions with “natural resource specialists”.  He 
also wants to see more planting and recovery plans based on both availability 
and logic, with the latter be deduced from correctly understanding the relevant 
scientific literature. 
 

5. Still a Role for Non-natives: In some cases Fred believes that natives are not the 
answer.  Wide swaths in Nevada that have been grazed for 150 years are overrun 
with Cheatgrass and weeds.  The NRCS and ARS historically treated all range land 
as agricultural land and, hence, had a dominant role in spreading non-native forage 
grasses like Crested Wheat.  However, if the purpose of recovering such lands is for 
continued grazing, then Crested Wheat may be appropriate.  However, if the 
purpose is for Sage Grouse recovery, then only a native plant environment will do, 
as the Grouse and other native wildlife are adapted primarily to such an 
environment.  Besides that, natives are more nutritional than Crested Wheat.  
However, cows which are underweight after a diet of Crested Wheat have a fallback 
in that they can still be fattened up later for market.   
 

6. Precision Restoration: Developing appropriate seeding technology and equipment 
is the third of four goals of the Great Basin Native Plant Project.  Fred feels that 
Precision Restoration fits within that third goal.  However, Fred does not view 
technology as the limiting step right now.  To Fred, the main problem is sourcing 
sufficient native seed, even un-treated native seed, which is the first goal of the 
Great Basin Native Plant Project.  That said, Fred volunteered to review and provide 
suggestions for our Precision Restoration Report prior to its completion.   
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Interview with Molly Anthony 

BLM Fire Rehab Program Lead (ESR Reviewer/Approver) - Oregon & Washington 

BLM Sage Grouse Plan Implementation Coordinator – Oregon 

October 16, 2017 

 

1. Enabling Seed Coating:  

The BLM’s Emergency Stabilization and Restoration (“ESR”) handbook discusses 
seed coatings as an option in recovery work.  The BLM districts occasionally inquire 
about coatings, but they do not possess the capacity to apply coatings on the scale 
they need.  So, such work would need to default to either the BLM’s procurement 
process (i.e., having suppliers do the coating) or the National Seed Warehouse 
System (“NSWS”), assuming NSWS has the capability.  All that Molly has ever seen 
come out of NSWS though are 50-pound bags of uncoated seed, so she doubts that 
NSWS has seed coating capability in-house. 

2. Precision Restoration: 
 
a. Potential Hoops to Jump Through at the BLM: 

 
i. Precision Restoration will need to pass all relevant BLM cost/benefit tests.  An 

opportunity during those tests would be to demonstrate that Precision 
Restoration can successfully treat areas the BLM has already given up on. 
 

ii. Scaling Capability: Molly has prior knowledge of Precision Restoration from a 
“range field day” held in Burns in recent years.  She recalled the various 
Precision Restoration seed coating types and configurations unaided.  
However, she believes that the experimental plots utilized in and around 
Burns are much smaller than those needed to demonstrate the ability of 
Precision Restoration to scale to the acreage sizes needing treatment.  
Hence, she advocates moving to much larger test plots. 
 

iii. NEPA Requirements: A few years back the BLM applied a bacteria-laden 
coating to seed that had the benefit of warding off Cheatgrass in the 
surrounding soil.  However, this coating first had to go through some National 
Environmental Policy Act (“NEPA”)-driven assessments before it could be 
cleared for use.  Hence, it is important to be aware that similar assessments 
may be required of the coatings utilized in Precision Restoration.     
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b. Exposure Opportunities/Additional Contacts: Molly agrees that we should 
simultaneously get the word out/build support for Precision Restoration at all 
levels of the BLM that matter.  She listed opportunities/contacts below. 
i. Annual “Lessons Learned” Meeting: Each year all the BLM ESR personnel in 

Great Basin get together and talk about what new things they learned in the 
last year.  Molly suggested that TNC attend this meeting and present 
Precision Restoration.  This meeting will be held next April in Boise.  Cindy 
Fritz (BLM Boise District) is organizing the meeting.   
 

ii. Annual ESR Leads Meeting: Each year there is an annual meeting of all the 
nationwide ESR leads within the BLM.  This meeting will also be held in April, 
location TBD.  Doug Havlina (dhavlina@blm.gov) is pulling together the 
agenda and Molly suggests that we work with Doug to get Precision 
Restoration a slot on it. 

 
iii. Peggy Olwell/Washington, DC-level: Molly suggests that we get Peggy Olwell 

involved given her roles in the National Seed Strategy and as the Plant 
Conservation Lead for the BLM.  Peggy will be attending the Annual ESR 
Leads meeting. 

 
iv. Mark Mousseaux: Molly suggests that we talk with Mark Mousseaux at the 

BLM, as he is spun up on all things procurement within the BLM, including 
some new “grow out” contracts that the BLM is issuing.  In an earlier interview 
John Klock also suggested Mark given that Mark is also the lead BLM 
botanist for Oregon. 

 
v. Tom Jones: Tom Jones is involved in developing new seed types for the BLM 

that are ecologically adapted. 

Overall, Molly thinks we’re on the right track regarding getting Precision Restoration 
in front of the BLM as we have or will be talking to the right people.   
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Interview with Cindy Fritz  

Natural Resource Specialist: Rehabilitation and Restoration 

Past Manager of the BLM’s Boise Regional Seed Warehouse 

Bureau of Land Management – Boise District 

October 12, 2017 

 

1. BLM Native Seed Policy: The BLM’s policy is to consider native seed-based 
restoration first for all restoration projects unless native seed is “not available or 
applicable”.   Cindy considers “native” to mean native to North America with native 
cultivars or “nativars” included.   

 
2. Seed Warehouse Inventory Management:  

 
a. Prior Position: One of Cindy’s prior jobs with the BLM was to manage the Boise 

Regional Warehouse (“BRW”).  She turned the job down 5 times before 
accepting.  During her tenure Cindy tried to work closely with growers and to limit 
the number of species in the BRW.  She eventually left the BRW because she 
wanted to get back to dealing with “tractors on the ground”.  Her successors in 
the position reversed her limits on seed variety and “exploded” the number 
SKUs. 
 

b. Stock Keeping Unit (SKU) Proliferation: Cindy believes that there are now too 
many native cultivars, pointing out that there are currently 30 different Bluebunch 
Wheatgrass cultivars and 15 different Squirreltail cultivars.  She believes that the 
BLM needs to get down to utilizing 5 to 7 native cultivars per species.  When 
Cindy ran the BRW she tried to limit its holdings to 20 different native cultivars or 
locally-adapted seed types per species. 
 

c. Supply Versus Demand: In low fire years the National Seed Warehouse System 
(NSWS) can provide everything the BLM districts require.  However, in high fire 
years there is not enough supply, which results in a negotiation between the 
districts as to how much of the available warehouse stock will go to each district.  
 

d. Tagging System: In BLM warehouse parlance, a ‘blue tag” is a native cultivar 
stock unit that is bred to exhibit certain characteristics and quality levels and has 
been tested to validate those characteristics.  Wild-collected native seed or grow-
out, on the other hand, is a “yellow-tag” stock unit which means, among other 
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things, that the quality of the seed or the characteristics of the ensuing plants 
cannot be guaranteed.  For example, the wild seed may have been unknowingly 
collected from the weakest plants within a population.  Hence, it is important to 
do wild collections across many different plants.  Because of the foregoing, Cindy 
tends to view blue tags as the more reliable of the two in terms of outcomes.  
Correspondingly, she views the BLM’s “Seeds of Success” program as having 
not achieved its goals.   
 

3. Restoration Practices:  
 
a. Native Versus Non-native: Cindy believes that it is important to resort to native 

seed first, but “only if the site can handle it”.  She believes that some restoration 
sites cannot be initially re-planted with natives, as their “soil is exhausted”.  
Hence, any attempts to start with natives in such sites end in failure.  So, in such 
cases an “assisted succession” must take place first.  This would involve using 
common non-native forage grasses such as Crested Wheatgrass or Siberian 
Wheatgrass to first build up some biomass.  After that, natives could be re-
introduced.  She also believes that restoration seed mixes must be tailored to the 
use that the land is going to be put to.   Hence, Created Wheatgrass may be an 
appropriate outcome if the land is going to be used as forage by domestic stock. 
 

b. Funding Shortage: Fire rehabilitation monies are the only big funding chunk for 
restoration.  These funds are pegged at 10% of the fire suppression budget, but 
that is only a small amount of what the BLM needs to perform restoration.  So, 
some damaged sites fail to prioritize high enough for any funding, in which case it 
is “GLG (“Good luck & Goodbye”) for those sites.  Cindy is currently working with 
the USGS on a study called the “Maturity Project”, which tries to determine when 
a damaged site is resilient enough to bounce back. 
 

4. Ideas on Supply Chain Improvement: 
 

a. Work with the various state crop improvement associations to improve the 
certification and quality standards for native cultivars and thereby help create a 
greater distinction between blue tags and yellow tags. 
 

b. Work with the seed industry and scientists to identify which 5 to 7 native cultivars 
are best at handling a given locality or region, given that the NSWS does not 
have infinite storage and that seed shelf life can be 5 to 7 years.  Cindy feels that 
it would be OK to have “boutique stuff” as well, but things get confusing when 
there are up to 20 varieties per specie in the warehouse. 
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c. Overhaul the NSWS so there is a bit more storage and handling capacity and 
less shipping between individual warehouses.  The incremental capacity could 
thereby bring indoors seed that is currently being stored in trailers and thereby 
exposed significantly more to the elements. 
 

5. Invasive Grasses: Cindy says that, “Invasives are 99% of what we’re working 
against.”  In line with this, some new, more effective herbicides have just started 
coming into use for application prior to seeding to control invasive competition.  She 
believes that “we were losing the war against invasives”.  However, that changed 
when Sally Jewell gave the BLM more latitude to re-treat their prior failed recovery 
efforts.  Under the current administration, this could now go either way. 
 

6. State of Restoration Science: Cindy believes that the restoration science 
community needs to “streamline” its focus and output.  Today the relevant scientists 
are spread over too-wide a subject matter, with their ensuing papers are making 
inferences over too short of a testing period.  Since she views the biggest pressure 
on BLM land to be grazing, the science community should focus on that.  Instead, 
she finds that science is veered toward the ecological…which she views as a 
misstep as natives didn’t evolve with today’s grazing pressure.  She also believes 
that the number of research or scientific conferences in the restoration field should 
be reduced because all the parties necessary to achieve a quorum on the issues do 
not attend.  Instead, it would be better to one or two conferences a year where all 
the relevant parties attend. 
 

7. Precision Restoration:  
 
a. Past Experience with Seed Coatings: In the late 1990’s and early 2000’s the BLM 

utilized spray coatings developed by Johnsons Sport Seed that applied early 
stage nutrients on grass seeds to foster both their germination and grow-out.  
The coating was applied via a moving conveyor belt system attached to 
mechanical seeding rigs that were being pulled across the terrain by tractors.  
Initially there were positive results, but after 5 years there was no difference in 
yield between the areas planted with coated seeds and areas planted with non-
coated seeds.  The BLM also found that if the nutrient coating material was 
mistakenly spilled or sprayed on the soil the Cheat Grass wildly proliferated in 
those spots.   

 
b. How to Approach the BLM: Recommends that TNC approach individual BLM 

districts to set up test plots.   
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c. Planting Equipment: Ensure that the relevant planting equipment is sufficiently 
adapted to support Precision Restoration.  The correct equipment modifications 
(e.g., drills, planting guides, etc.) will be a key to success, along with supportive 
weather and timing.  
 

d. Seed Mix Switching: Ensure that TNC has thought through how to efficiently 
switch out seed mix types on the ground as the planting operation follows its GIS 
map.  Currently one tractor/seeding apparatus can plant around 100 acres a day.  
Anything less than that would indicate inefficiency…especially when the seed 
needs to get in the ground before the snow.  Hence, consider involving seeding 
project managers and tractor drivers in our research. 
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Interview with John Klock  

Botanist – Emergency Stabilization & Rehabilitation (ESR) 

Bureau of Land Management – Lakeview District 

October 11, 2017 

 

1. BLM’s Policy Relative to Native Seed: John believes that it is the BLM’s policy to 
go with regionally or locally-adapted native seed for restoration wherever possible.  
The exception would be in areas where there is already something else growing. 
 

2. Lakeview District Sourcing of Native Seed: The Lakeview District sources the 
vast bulk of its native seed from the BLM’s National Seed Warehouse System 
(NSWS).  This is also the easiest way for the Lakeview District to acquire native 
seed.  All the ESR money for seed that comes out of Washington, DC, usually for 
use in fire rehabilitation, goes straight to the NSWS.  The districts don’t see it.  The 
NSWS then conducts large buys of straight native (i.e., open pollinated), native 
cultivar (bred for certain traits), and non-native seed from growers across the West 
on behalf of the districts, usually three times a year.  In huge fire years, such as this 
year (2017), there is not enough locally adapted native seed available from the 
NSWS, so in such cases, the Lakeview District takes delivery from the NSWS of 
native seed adapted to other regions.   
 
An alternative native seed acquisition method for smaller projects within the 
Lakeview District is to source native seed via the BLM’s “Seeds of Success” 
program.  Under this program native seed is wild-collected on rangeland within the 
Lakeview District.  It is then sent to the U.S. Forest Service Seed Extractory in Bend, 
Oregon for assessment, cleaning, and weighing.  From there it is shipped to the 
Herbert Stone Nursery, a U.S. Forest Service nursery in Central Point, Oregon 
where it is grown out.  Lastly, the Lakeview District does have limited funds to 
conducts buys from private nurseries that are doing grow-outs of wild-collected 
seed.  In dealing with this source, the Lakeview District does not favor growers by 
the size of their operation, only by whether their seeds are regionally or locally 
adapted…though some seeds will grow well regardless of the region or the climate 
they’re planted in.  However, this last source tends to be the priciest.  Grow-outs, 
whether via the USFS or via private farms, are important as ½ pound of wild-
collected seed can, in turn, be grown out to 20 pounds which, in turn, can seed 
hundreds of acres.   
 
Finally, the effects of some wildfires are not severe enough to justify re-seeding at 
all.  In some cases, the fire is not hot enough to kill the root system of the native 
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plants.  So, in these cases all the BLM must do is to spray herbicides to keep out the 
invasive annual grasses until the pre-existing native plants grow back.  There are 
currently five small-to-medium burn areas in Lakeview District that have these 
characteristics.    
 
John recommends reading “Wild Seed Magazine” to keep up with the latest trends in 
native seed use within restoration efforts.   
 

3. The Two “Restoration Success Camps” in the BLM: There are two restoration 
success camps in the BLM.  John is in the “purist” camp, which seeks to re-establish 
native plant communities as the highest restoration outcome wherever possible.  
This camp, for example, would favor having a large variety of locally/regionally 
adapted seeds in the NSWS, as in the biological world, the more species you have 
the less disruptions there are and better grow-outs you have.  John views “Big Ag” 
as inherently unstable because it experiences a new wave of pests every year partly 
as a result from having “foreclosed on the gene bank”.   
 
The other “success” camp, call it the “utilitarian” camp, has no problem utilizing non-
natives because it is useful in restoring a level of forage to grazing stock without 
requiring a return to native plants.  This camp tends to favor fewer varieties in the 
NSWS and is supportive of utilizing some non-natives including, in particular, 
Crested Wheatgrass.  Crested Wheatgrass, a non-native from Russia, has been 
around for 50 years and was formerly known as the “wonder plant of the 1950’s” or 
“Stockman’s Grass”.  It is still planted in areas that already have it or are otherwise 
significantly degraded.  However, from John’s perspective, if the goal is to bring the 
land back to “pristine” or “natural” conditions then Crested Wheatgrass is 
inappropriate.  However, he does see a role for it in stabilizing eroding slopes.   
 
There are people within BLM on all sides of the purist versus utilitarian issue and 
there can be a mix of such viewpoints within a particular BLM restoration effort.  For 
further information relative to restoration outcomes within Oregon, John suggests 
contacting the lead BLM botanist for Oregon – Mark Mousseaux 
(mmoussea@blm.gov).   
 

4. Ideas for Increasing the Efficiency of the Native Seed Supply Chain:   
 

a. Seed buys by the NSWS are done on a low-bidder basis.  However, even if a 
supplier wins a bid, the number of contractual hoops that a supplier needs to 
jump through to get paid and the time required to get paid is significant.  So, John 
would simplify that process.   
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b. Apparently, some growers send out catalogs every year to prospective buyers.  
From there the buyers can select what they would like the grower to grow.  John 
sees the sending out of catalogs as cost prohibitive for the native seed industry 
and, instead, would rather see growers just get the word out to prospective 
buyers relative to what they’re growing.    
 

c. Wildfires drive seed buys by the BLM, USF&W Service, and USFS.  Hence, to 
avoid guessing every year what the “Big Three” need…and then finding that they 
guessed wrong…the native seed industry should determine right away what 
species burned up in the latest fires and how many acres were burned.  They 
could call the relevant BLM district office and speak to the BLM staffers 
coordinating ESRs for this information and they could thereby grow the right seed 
in the right amounts in time for procurement the following year by the NSWS.  
The growers could also use a GIS data base to overlay burned areas with a map 
of what had been previously growing there.  As it is, the growers are not 
contacting BLM and then blame the BLM when they plant the wrong stuff or the 
right stuff in the wrong amounts.     
 

d. John believes that the NSWS is the best tool for providing native seed to the 
districts, as long as NSWS carries sufficient local and regionally-adapted 
varieties…as all the districts want locally-adapted seed.  To enhance supply 
however, John feels that local entrepreneurs should be recruited to grow out 
native seeds.  The BLM is also currently looking at prisons as possible 
contributors to the native seed supply, given the longer-term nature of the labor 
force there, the presence of sufficient land to do grow-outs, and the presence of 
large buildings to store seed out of the heat prior to planting.  It takes a year to 
get the seed planted (usually in the early winter after the first snow) when all the 
planning, herbicide applications, and actual planting work is considered.       
 

5. Introducing Precision Restoration to the BLM: John feels that it would be best to 
introduce Precision Restoration to the BLM “field managers” and botanists in the 
districts, not the BLM “land managers”.  In other words, bring it to the specialists.  
John also suggests contacting Molly Anthony (manthony@BLM.gov) for this 
purpose.  Molly is the BLM lead in Oregon for the range and reviews all ESR 
proposals.  She also has the big picture around introducing new technology.  In the 
past John has seen some seed coatings increase yield 20%.  These may have been 
coatings that attracted moisture.  But, in any case, the BLM would need to do a 
cost/benefit analysis, based on test plots, to justify funding further development or 
undertaking procurement.  A vendor would also need to be put in place who could 
produce Precision Restoration-treated seeds in volume.  From what he knows about 
Precision Restoration so far, John does not see the BLM making it a requirement, 
instead treating it more like an option.   
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6. Sage Grouse Plan Changes Inside Oregon: John doesn’t see much impact on 

existing Sage Grouse recovery plans in Oregon under the current Department of the 
Interior leadership, as Oregon BLM lands tend not to be energy-intensive.  
Wyoming, however, is another case. 
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Interview with Donald Rotell  

Supervisory Natural Resource Specialist 

Bureau of Land Management – Vale District 

October 11, 2017 

 

1. The Drivers of the BLM’s Current Preference for Native Seed: In 2015, all of the 
direction around restoring Sage Grouse habitat came at once in the form of 
Secretarial Orders and Presidential Memorandums.  This yielded several BLM 
resource management plan amendments, the National Seed Strategy, etc.  
Contained within the foregoing was the policy direction for the BLM to give 
preference to native seed as much as possible.   
 

2. The Vale District’s Experience with Native Seed since 2015: The largest use of 
native seeds so far by the Value District has been in emergency stabilization 
following wildfires.  There is no hard data yet on outcomes, but the Vale District’s 
botanists are convinced that native seed, especially locally-sourced native seeds, 
will yield the best outcomes.  In addition, more effective herbicides have also been 
recently introduced into the fight, thereby helping to expand the use of native seed.  
These herbicides are applied in the first and second year after a fire to keep out 
invasive annual grasses.  Once dissipated, native seeds are then planted.  

 
There are areas where the Value District has experienced a lack of success with 
native seeds, so the Vale District is now trying to stabilize those areas with non-
native seeds (e.g., Crested Wheatgrass).     
 

3. Sourcing Native Seed – Protocols, Planning, and Capability for the Vale 
District: Within 21 days of the containment of a significant fire, all affected BLM 
districts are required to submit an Emergency Stabilization & Rehabilitation (“ESR”) 
plan to Washington, DC.  The ESR plan delineates the seed type, planting, fencing 
and other rehab requirements necessary to recover the fire-affected acreage with a 
view toward preventing post-fire erosion and the establishment of invasive annual 
grasses.  The Emergency Stabilization actions (the “ES” in ESR) are performed by 
Burned Area Emergency Response (“BAER”) teams generally within one year of 
wildfire containment to stabilize and prevent unacceptable degradation to natural 
and cultural resources. BAR (Burned Area Rehabilitation (the “R” inside “ESR”)) 
consists of efforts generally undertaken within three years of wildfire containment to 
repair or improve fire-damaged lands unlikely to recover naturally to BLM-approved 
conditions. The budget for the “ES” portion of ESR is an annual emergency 
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appropriation that is typically 1/10 of the 10-year average of fire suppression costs.  
Hence, stabilization budgets are going up as fire incidence and suppression costs go 
up.  However, the budget for BAR is a non-emergency appropriation that does not 
scale with fire incidence and does not carry over from year to year.  Hence, when 
multiple BLM districts are impacted by fires there is a competition among districts for 
BAR funding and that well often runs dry.   More recently, BLM districts are moving 
to 5-year restoration plans, with the first 1 ½ years of consisting of ES funding and 
the last 3 ½ years consisting of BAR funding.  However, this year (2017), under the 
new administration, BAR funding has been cut back significantly. 
 
Given the BLM’s policy direction, ESR plans typically specify native seed, but also 
specify contingencies for non-native seed should native seed not be available.  The 
Vale District typically puts together four to five ESR plans a year with a requested 
budget per plan of between $3M and $5M each.  A large majority of the native seed 
utilized to fulfill the Vale District’s ESR plans come from the BLM’s National Seed 
Warehouse System, with warehouses in Boise, Ely, and Twin Falls.  The Vale 
District also has a small local capability consisting of locally-sourced native seed 
collectors and local native seed grow-outs.  However, these local options are 
significantly higher cost compared to the seed available in the BLM warehouses and 
the Vale District’s budget for local procurement is very limited.  The BLM’s IDIQ 
sourcing arrangements (Indefinite Duration Indefinite Quantity), a program to support 
native seeds growers, are run out of the Warehouse System and not at the level of 
the BLM districts. 
 

4. Sourcing Problems: While the BLM’s seed warehouses typically carry local 
varieties of native seed, their inventories are limited.  Following big fire seasons, 
such as in the last few years, there is often not enough native seed in the 
warehouses to meet the combined demand of the BLM districts.  Sometimes the first 
district that gets its request in cleans out a given warehouse’s inventory of a specific 
native seed type.  Hence, the Vale District has often had to accept less than its 
requested amount of a specific native seed type and then fill the deficit with the next-
best native variety or even non-native seed to complete their order.  Last year the 
Vale District seeded 20,000 acres with non-native Crested Wheatgrass when it ran 
out of native seed.  In addition, locally collected or grown seed volumes are so small 
that the Vale District only taps that source occasionally.  Finally, to compound the 
locally-sourced problems, seed varieties often need to be mixed appropriately before 
applying and the Vale District’s total budget for local mixing is only $2,500, meaning 
that most of the mixing of locally produced must occur at one of the BLM’s seed 
warehouses.   
 

5. Supply Chain Improvements: For all its shortfalls, Donald Rotell does see the 
native seed supply chain improving.  For one, the National Seed Warehouse System 
is expanding.  The latest warehouse, Ely, came on line in 2014.  Today the system 
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can hold 2.1M pounds of seed.  So, inventory is now being stored year-over-year 
and made available…taking some of the uncertainty out of the pipeline for both 
growers and the BLM.    In addition, the Vale District is now working with Benson 
Farms in Moses Lake, WA to provide a fixed volume of fallback inventory should the 
Warehouse System and its local sources run dry.  Donald Rotell sees further native 
seed availability should additional warehouses be constructed…and believes that 
they should be constructed given the rising incidence of large fires.  Donald Rotell 
would also like to see local growers grow more Bluebunch Wheatgrass, Sagebrush, 
and forbs…with forbs highest on the list.   

 
6. Precision Restoration: Donald Rotell believes that Precision Restoration would be 

best addressed with Patricia Roller at the Boise warehouse.  It would not be 
something that could be requested at the Vale District level.  Also, Donald noted that 
the quality of GIS/ecological site description data varies between BLM districts.  
After the huge Soda Fire (2015), the Vale District found that it did not have high 
quality GIS data, which affected the implementation of the ensuing ESR plan.  So 
TNC should keep in mind that data development may be a necessary first step to 
enabling Precision Restoration success in a given area. 
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Interview with Jerry Benson (Father) and Matt Benson (Son) 

Owners of BFI Natives Seeds 

August 21, 2017 

• Jerry Benson’s Background: Started out as a wildlife biologist for the State of 
Washington 46 years ago.  During that period it become evident to him that the seed 
available from of the Agricultural Research Service (“ARS”) and the Natural 
Resource Conservation Service (“NRCS”) lacked the ability to replicate a wildlife 
habitat/native community.  So, Jerry got started on producing true native seed to 
replicate wildlife habitat.  He started out doing mostly grasses until recently, but now 
does forbs as well.  As a natural extension, Jerry became involved in the land 
restoration business. 
 

• Description of BFI: BFI, Jerry and Matt’s company, which started in the mid-80’s, 
does wild seed collections, grows and supplies wild seed, plants, and agricultural 
products to the market, does restoration projects, and performs follow-up monitoring 
of restored areas (i.e., vertically integrated).  BFI’s staff of 48 includes evaluation 
and assessment people, agronomists, botanists, farm workers, equipment operators, 
warehousemen, ecologists, processors (to clean and prepare seed), and restoration 
staff who get the seed into the ground and do follow-up monitoring.  By comparison, 
Pawnee Butte is only one element in the chain (i.e., supplier only).  BFI has 
expanded over time and has 2,200 acres today servicing 190 bio-types, including a 
700-acre irrigated farm where it raises vegetables and grain crops and 1,050 acres 
committed to native species, with an average of 3.9 acres per native species.  BFI 
also has a nursery operation where they raise 600,000 seedlings a year.  Of BFI’s 
five separate business lines (i.e., agricultural, nursery, native seed, restoration, etc.) 
there are 11-13 employees in each line.  60%-70% of what BFI grows is for the 
Pacific Northwest.  The rest is for the California, Montana, and Colorado markets.  
BFI has had significant growth due to ever-increasing demand.  Its cost structure is 
much higher than that of a traditional seed supplier, which provides no incentive for 
entry by others.  However, they’re effectiveness in recovery is much higher as well.  
They’re goal is to see long-term sustainable habitat restored.  But in this they 
consider themselves to be an outlier.  BFI does not make out-sized profits, but they 
are profitable enough to sustain themselves and to fund their expansion.  BFI has 
worked with TNC for several years. 
 

• Jerry’s View of the Seed Industry: 
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o Most suppliers don’t do production.  They contract it out to a grower.  They don’t 
do restoration either.  They’re isolated in the supply chain.   
 

o Most seed companies have a traditional agronomic model.  They don’t have 
agronomists, botanist, etc. on staff. They’re just salesmen.  They prefer that the 
government designate traditional track materials that are easy to farm.  Natural 
track materials have a much higher variability in their inventory.   
 

o There is a fundamental misunderstanding in the industry in regard to scaling.  
Most of the industry believes that if you’re not scaling then you’re not operating 
efficiently…but that considers only the production point-of-view.  The true costs 
of a production-centric model get shifted to the community, the future, and the 
environment.  The industry’s idea of “cost” is only production-centric.  We don’t 
need 10,000 acres for a crop.  We need 10,000 one-acre plots.  The supply chain 
is not a perfectly-clearing market. 
 

• Primary Consumers of Seed: Only three major buyers/consumers in the market… 
the BLM, USFS, and the US Fish & Wildlife Service.  These three amount to an 
oligopoly representing about 90% of the market.  State fish & wildlife agencies add 
about 10% to the market (the State of Washington Fish & Wildlife agency, in 
particular, strives for quality native habitat).  Other smaller consumers include the 
Department of Defense, the tribes, and TNC.  The big three are internally conflicted 
about livestock forage (cheap seed) versus quality wildlife habitat.  Recent Sage 
Grouse-driven projects for the BLM utilizing locally-adapted seed have had Sage 
Grouse back on them within three years.  However, these projects cost more than 
non-native or native cultivar.  However, the price of these restorations will come 
down if the big three scale.  The problem is the longer-term perspective of the land 
managers in the big three, which usually has consumption in mind (e.g., logging, 
grazing, etc.), leaving a disconnect with ecological values.  With this mind-set, the 
users (e.g., oil companies, timber companies, etc.) never bear the true cost of 
production.  The foregoing said, a bright spot is that the BLM is becoming immersed 
in seed zones. 
 

• Defining Native” in the Market:  
 

o The Society for Ecological Restoration defines what is “native”.   
 

o The ARS’ work on manipulated tracks versus natural tracks is probably the best.   
 

o BFI is set up on native genetics with the natural track…because most of 
manipulated track stuff fails or becomes a mono-culture.   
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o 90 million acres of corn are planted every year in U.S….3 to 4 varieties with 

similar genetics.  True, non-manipulated natives is a much, much smaller 
market…perhaps 1/1000 of a percent of all agricultural spending.   

 
• Agricultural Research Service (“ARS”): ARS will not back local genetics and will 

support the large seed companies.  They are prescriptively antagonist to native 
seed-based restoration. 
 

• Restoration:  
 

o The three “P”’s…preparation, preparation, and preparation of the site are the 
most important.   
 

o Have done some “precision” techniques.  For example, using certain seeds in the 
draws and not on the tops.   
 

o Have been involve in using bacterium to control Cheatgrass. 
 

• Others to talk with: 
 
o Brad St. Clair: An authority on seed zones and a geneticist with the USFS at the 

Corvallis research station.  Has “written the book on seed zones”, which are now 
part of the national seed strategy.  Has shown that it is possible to scale 
restorations utilizing seed zone methods.  Brad St. Clair is currently doing a large 
transplant project.  Put transplants in gardens all over the Northwest and found 
that local genetics win out.  Brad’s number is 541-750-7294.  
 

o Peggy Orwell (at the BLM driving the National Seed Strategy).  Peggy has toured 
BFI.  Peggy’s right-hand man is Steve Bozak (Department of the Interior in 
Washington, DC.  Phone number: 202-351-1903.   
 

• Tours: June is when BFI does their annual production and restoration tours.   
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Interview with Tom Kaye and Rob Fiegener  

Native Seed Network/Institute for Applied Ecology 

August 20, 2017 

 

• What is the Native Seed Network (“NSN”): NSN is a resource to provide information 
on native seed for use in landscape scale restoration.  It provides a directory of 
native seed vendors and the products that they offer.  It collects/provides info on 
where the seeds come from and how they’ve been handled, so that seed consumers 
can make informed decisions.  NSN wants to be a catalyst for the native seed 
industry and puts on a native seed conference very year.  NSN is in Corvallis, 
though it is not officially part of Oregon State University (“OSU”).  It does have staff 
that are currently doing graduate work at OSU. 
 

• Assessment of Restoration Efforts in the Great Basin: By and large the restoration 
efforts in the Great Basin have been unsuccessful.  Millions of pounds of seed have 
been planted and there is little to show for it.  This is due to a failure to use locally-
adapted plant materials in the restoration efforts. 

 
• Seed Industry Reaction to Locally Adapted and Seed Transfer Zones: The American 

Seed Trade Association (“ASTA”) represents growers dominated by corn, soy, and 
turf interests.  It is a very powerful lobby.  Some native seed growers are aligned 
with ASTA and some are not.  ASTA has been pushing back against the National 
Seed Strategy.  ASTA’s primary motivation is the profitability of the industry, not 
what is necessarily the right thing for the environment.  ASTA growers are not yet 
on-board with locally adapted or seed transfer zones.  They’re frustrated by the 
BLM’s increasing demand for locally adapted seeds as it has spawned SKU 
multiplication amid increased uncertainty for them given that a single plant species 
may have several locally-adapted variants.  This causes the growers to add labor 
and inventory.  The BLM feeds this uncertainty by not giving direction on what locally 
adapted seed to grow or harvest.  The BLM says that it cannot give direction as it 
does not know where the next fire is going to be and, therefore, what seed transfer 
zone or eco-region the restoration seeds need to come from.   

 

• BLM and Locally Adapted: The BLM is the biggest player and seed buyer in Great 
Basin restoration.  That’s a problem as much of the restoration seed industry ends 
up dependent on one buyer that only buys after a fire.  Hence, all the risk on what to 
grow and when to grow it ends up on the growers.  The BLM used to buy large 
volumes of non-locally adapted seed, but now they’re changing given the failure 
record in the Great Basin.  The BLM want more success on the ground and are 
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migrating to locally-adapted seed, though they will still buy thousands of pounds of 
cultivars if they cannot find enough native seed.  To stabilize the market the BLM 
needs to become non-reactive and not driven by what is happening on the wildfire 
front.  They are starting to become aware of the problems facing the industry and 
have begun to make moves to take fire reactivity out of the system.  The first of 
these it to build additional seed warehouses (e.g. Ely, Nevada).   

 

• Cultivars versus Natives: Some cultivars are a deliberate genetic collection from a 
mix of wild populations aimed at promoting genetic diversity.  Sometimes cultivars 
have plant genetics that have been modified simply to produce a plant that will 
harvest well.  The battle is largely over between natives and non-natives.  Natives 
have won…though non-natives are still in play (e.g., BLM still buys large amounts of 
Crested Wheatgrass).  The battle now is between locally-adapted natives and native 
cultivars.   

 

• The National Seed Strategy: Hosted on the BLM website, it is a collection of 12 
federal agencies working together for successful restoration utilizing native seed.  It 
has four parts: (1) Access/assemble the necessary infrastructure, (2) conduct 
relevant research, (3) give land managers the decision tools on what to plant where 
and when, and (4) communications on how native plants are needed for ecosystem 
function.  The implementation of the National Seed Strategy has been slow and 
funding is still short.  The first step, the assessment of the existing infrastructure has 
still not been done.  The National Academy of Science is a partner on the Strategy. 

 
• Restoration Target Controversy:  At what point in time are we trying to restore a 

landscape to?  Before white people came?  That may not be the best?  Sage brush 
may be blinking out from much of its range due to climate change anyway.  In the 
Great Basin after you’ve failed and failed to restore a site, the question becomes 
what can you get to grow there.  Everyone has their own definition of success. 

 
• Other people/organizations to talk with: 

 
o Jerry Benson.  BFI is the industry leader in both locally adapted, source 

identified, and seed transfer zones.  
 

o David Pyke.  Restoration expert on the Great Basin with the USGS.  His research 
and summaries are quite helpful and focus on a triage approach. 
 

o Rob?  A paper on the economics of the seed market (University of Wyoming).  
Rob will send us a link. 
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Interview with Glen Ledall 

Manager at Pawnee Butte Seeds 

August 18, 2017 

 

• Who we spoke with: Glen Ledall.  Glen is on the sales staff at Pawnee Butte Seed.  
He has been there for 12 years.  He is originally from northern Colorado with a BA 
and an MA from Colorado State. 
 

• Pawnee Butte Seed (“PBS”) Description: PBS, located in NE Colorado, is not a seed 
grower, it is a seed mixer.  In other words, it sources its seed from qualified growers 
who understand the testing and cleaning requirements involved.  PBS then mixes 
the different types of procured seeds together in prescribed recipes and sells the 
ensuing mixes to customers.  PBS’ annual sales are approximately $5M and it 
distributes throughout Colorado and the neighboring states.  PBS handles turf 
grasses, perennial rye, native grasses, reclamation grasses, grains (wheat, oats), 
and wildflowers.  It does both cultivars and source-identified native seed mixes.  
PBS sells to individuals, companies, and government organizations that do not have 
internal mixing capability and/or know-how.  Currently, it sells a lot of mixes to 
farmers who have Conservation Reserve Program (“CRP”) land and to ski areas.  It 
also sells to the USFS.  

 

• Native Seeds: About 40%-50% of PBS’ revenue is from native seed mixes used for 
restoration…and this segment of their revenue is growing.  PBS sees that the 
market’s overall interest in native seed is growing.  PBS’ native seed mix volume, 
however, is much lower than 40%-50% of PBS’ total volume because native seed 
costs more per pound than agricultural seed.  The profitability of native seed is a 
function of specific seed supply/demand as well as the mark-up.  The market for 
native seed is still relatively new and therefore characterized by pricing 
inefficiencies.  Agricultural seed pricing, on the other hand, is driven purely by 
prevailing commodity prices in a very efficient market populated by large players 
who continue to get bigger.  PBS’ primary problem with native seed is deciding 
which types to inventory given the uncertainty of demand.  Most of its native seed 
demand comes from the CRP program, so PBS pays close attention to 
developments within that program to ascertain what its native seed inventory should 
be.  PBS tends to bulk up on native seed types that have historically had significant 
demand and inventory only small amounts of seed types ordered less frequently.   
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• BLM: The BLM doesn’t buy seed mixes or mixes them itself.  The BLM is also 
increasingly opting for source identified seeds in sites they’re trying to reclaim. In 
any case, the BLM communicates its requirements only 30 days in advance, which 
is not enough time to properly prep, mix, and deliver seed mixes anyway.   

 
 

• USFS: The USFS does buy seed mixes from PBS and does not mix seed on its 
own.  It dictates the seed recipe to PBS, who then mixes it.  These mixes tend to be 
used on reclamation projects. 

 

• Seed Coating: There are benefits to coating, but coating does not guarantee 
establishment.  Coating has happened with native seeds, but it does make the 
native seed more expensive (e.g., what was once $12/pound becomes $16/pound).  
Coating also adds another layer of inventory complexity. 
 

• Oil & Gas Industry: PBS had an oil & gas boom in their county.  The drillers that 
came in left with the inevitable bust.  Before they left they planted the wrong seeds 
because they didn’t know or want to know what the standards are.   The county 
ended up with acres of weeds.   
 

• Wildfires: Fires can be beneficial, but also can be devastating.  They limit water and 
moisture…a critical component for triggering germination.  The short grass steppe 
should be managed with a view toward the inevitability of wildfires.   

 
  



Precision Restoration – Market Analysis and Scaling 
Recommendation  102 

Interview with Martin Lattrell and Steve Lattrell  

Part of the Management Team at Summit Seed Coatings 

August 17, 2017 

 

• Who we spoke with: Martin Lattrell, operations manager, Steve Lattrell, head of 
qualify control, and Stu Barkley, CEO.   
 

• Summit Seed Description: Summit is a seed coating company.  It is privately held 
with three owners, one in sales, one in production, and a silent partner.  Summit 
Seed coats over 50 different kinds of grasses, legumes, alfalfa, clovers, and native 
plants, including all the native grasses and plants in the Great Basin.  Summit 
Seed’s production facility is in Boise.  They had an Indiana plant, but a flood wiped it 
out.  Summit Seed has 40 to 50 different customers, including Rainier Seed.  Some 
customers have large grass seed businesses in Oregon and Idaho.   

 
• Why Seeds are Coated: Sometimes coatings are added to increase the weight of the 

seed to upgrade “flow-ability” in the handling/planting process.  Sometimes coatings 
are added to aid germination or to help seeds attract moisture.  Most grasses that 
are coated have a 1:1 coating.  Coated seeds tend to have higher yields as the 
coating either protects the seed from certain hazards (e.g., acid soils) or provides 
the seed with more contact with the soil.  Finally, coatings lower the amount of seeds 
needed to achieve a given density compared to raw seeds.  For example, coating 4 
pounds of alfalfa seed, bulks it up to 6 pounds.  However, the overall costs of 
planting drops because less seed is then needed to achieve the desired density.  
Summit Seed has never used coatings to inhibit moisture or to slow down 
germination. 

 

• Summit Seed’s Position in the Supply Chain: Summit Seed does not own any seed.  
The seed they coat is all owned by their customers, which are primarily distributors.  
The seed producers/growers sell their seed to distributors or seed warehouses, who 
then sell the seed onward to other distributors or end-customers.  Summit Seed only 
supplies the coating on a seed.  Summit Seed’s customers do not do their own 
coatings because of a lack of capital and know-how.  Seed coating can also be 
labor-intensive. 

 

• Patent Environment: Summit Seed is not running into patents that keep them from 
doing what they need to do. 
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• BLM: Summit Seed does not have any current contact with the BLM.  If there was an 
opportunity to work with the BLM on coatings, they would do so.  Stu Barkley (CEO) 
worked with the BLM in the 80’s.  His impression is that the higher levels of BLM 
management are risk adverse.  In the 80’s Stu coated the seed of a certain sage 
brush plant 4X for the BLM to make it easier to handle.  This allowed the cost per 
acre of restoration to go down.  But the BLM didn’t continue because the cost of the 
seeds went up.  In order to work with the BLM you need a “champion” on the inside 
in order to get things done.   

 
• Referrals: Matt Madson at the Utah Department of Agriculture.  Matt would know 

why the BLM is not yet going with coated seed.   
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Interview with Berta Youtie 

Owner of Eastern Oregon Stewardship Services 

August 16, 2017 

 

• What Berta Does: Berta runs two organizations, a for-profit and a non-profit.  The 
for-profit is Eastern Oregon Stewardship Services, whereby she accepts contracts 
from the BLM, USFS, and seed companies to gather native seed for them.  Berta 
runs the non-profit, Deschutes Basin Native Seed Bank, to enable seed sources for 
those working in restoration. 
 

• How Native Seed Collection is done: First, the collector must be familiar with the 
countryside, as he/she will be asked to collect a specific seed from a zone, 
elevation, county, etc.  Collection is done when the plant is blooming.   The collector 
must be out in the blazing sun, as seed is only ready when the temperature is at its 
highest.  The collector will carry a bag around their neck and strips seeds off the 
plant.  It is usually hand labor.  Contracts will say whether the work is to be hand-
done or if some automation is OK.  There is some small equipment that can ride on 
the collector’s back that will suck seeds into a hopper, but it is not normally used.  If 
there is a mono-culture of a certain grass to be harvested then you can use a small 
combine, but this too is un-common.  Once collected, the seed goes to USFS 
Region 6 Seed Extractory in Bend.  It is then sent to the State of Oregon seed 
testing lab to ensure that no weed seed is in with the native seed.  The material then 
goes back to the Extractory to remove the chaff.  From there the seed can go to a 
grower for planting.  A collector can collect a pound of grass seed in about an hour.  
Wild flowers can require five pounds of material to get one pound of “pure live seed” 
(“PLS”) …which is the live seed left over after the chaff, weeds, and dead seed are 
removed.  Collecting these five pounds of wild flower material can take two people 
an entire day.  There can be as many as 500,000 seeds in a pound.   

 

• Native Seed Collector Compensation: Compensation is usually paid one of two 
ways.  The BLM only pays for PLS.  The BLM will send out a “task order” and 
request bids.  Collectors then bid on a per-pound basis.  The BLM does not 
necessarily take the lower bidder, but can opt to pay more to collectors with a good 
prior record of accomplishment.  On the other hand, the USFS will pay for “rough 
clean seed”, which can contain some stems, chaff, etc.  Berta typically see bids 
come in around $500 to $1,600 a pound for wildfire restoration work.     

 

• Native Seed Demand: Demand for native seed from the BLM and the USFS has not 
changed in 15 years.  Non-profit seed banks are seeing demand growth from 
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Portland General Electric (“PGE”), TNC, and ranches.   
 

• The BLM: The BLM is mostly buying cultivar.  Cultivars have gone through a process 
with the Natural Resource Conservation Service (“NRCS”) to select certain natives 
and then breed them for desired genetics that lend themselves to superior handling, 
foraging characteristics, and harvesting.  Typically, the BLM procurement officer who 
is working on large scale fire restoration will buy cultivar.  However, there are now 
some BLM researchers who are trying to show the procurement officers that source-
identified native seeds produce the best results.  So, some parts of the BLM, about 
10% so far, are now using source-identified native seed with an emphasis on 
planting native seeds in the same seed zones that they are collected in.  This 
requires a lot of tagging and documentation.  As part of this shift, the BLM is 
beginning to consider the differences in seed zones (e.g., county by county) when 
preparing seed mixes (i.e., one or many mixes?).   

 

• The USFS: The USFS in the Northwest has bought into source identified native seed 
and seed zones and has adopted them in its restoration efforts. 

 

• Economics of Cultivars versus Natives:  Today the non-native Crested Wheatgrass 
cultivar goes for $2/pound while the “native” Bluebunch Wheatgrass cultivar is 
$6/pound.  It typically takes 20 pounds to do an acre, so 20 pounds X $2 = $40/acre 
for Crested Wheatgrass and $120 for Bluebunch Wheatgrass.  On the other hand, it 
can cost $200/acre to seed with a native non-cultivar.  Berta believes that non-
cultivar natives should be used for non-grazing areas, while cultivars that can take 
graving pressure, like Crested Wheatgrass, should be used for grazing areas.   

 
• Seed Supply Chain: Most seed producers are producing only cultivar.  For native 

seed, Jerry Benson in Washington and L&H are the leaders.  Native seeds require a 
shift from large scale production to small plots.  Thus, the ASTA has been lobbying 
Congress to direct the BLM to undertake only cultivar purchases.  This lobbying 
effort has, so far, not resulted in legislation that the ASTA desires. 

 
• Other Contacts: 

 
o Jerry Benson at BFI: Both a grower and a large-scale restorer.  (509) 765-6348 

and (509) 750- 1789 (cell). 
 

o Talk to local BLM and USFS districts.   
 

o USFS regional geneticist: Vicki Erickson.  Office is in Pendleton at Umatilla 
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National Forest.  (541) 278-3715. 
 

o Great Basin Native Plant Selection Project: Within USFS, but paid for by BLM.   
o Visit the USFS Extractory in Bend.  Very essential to the native seed process.  It 

stores all the USFS’s native seed.  They will also clean anybody’s seed.  
Cultivars don’t use it.  

 

 
  



Precision Restoration – Market Analysis and Scaling 
Recommendation  107 

Interview with Dustin “Dirt” Terrell” 

Owner of Buffalo Brand Seed 

August 15, 2017 

 

• Occupation: Owner of Buffalo Brand Seed.  Dustin has been in the seed business 
since 1992.   
 

• Buffalo Brand Seed.  Was formerly known as Sharp Seed when Dustin acquired it 
earlier this year (2017).  Dustin then changed its name to Buffalo Brand Seed 
(“BBS”).  BBS is in a unique location on the Front Range in Colorado.  Because of 
this location, BBS services the intermountain, Great Basin, short-grass prairie, and 
the tall-grass prairie ecosystems.  Thus, BBS’ inventory is very large.  They carry a 
range of non-natives, cultivars, and true natives.  BBS grows some of its own 
inventory and purchases the rest from growers.  BBS’ biggest movers are Bluebunch 
Wheatgrass and Western Wheatgrass.  Overall, BBS inventories 30 varieties of 
seed that ship in truck-load or greater quantities. 

 
• Native Seed:  BBS, with difficulty, harvests their native seed on the range with 

source identification (“It’s a “pain in the ass” to get native seed”).  The advent of 
source-identified, true native seed has resulted in proliferating demands for different 
types of source-identified native seeds in differing quantities.  It has made managing 
their inventory far more complex and saddled the business with a significant 
increase in documentation requirements.  Dustin doesn’t foresee that demand will 
ever go 100% to native seed, as native plants don’t work as well for the beef and 
sheep industries. 

 
• Forecasting Demand: It seems to come down to a dart board.  Dustin must annually 

project demand under two cases…if fires occur and if they don’t occur.   
 

• Market Trends: BBS is experiencing the push for local ecotype, site-specific native 
plants (i.e., source-identified), but Dustin doesn’t feel that there is “any substance to 
it”, as demand for the same tends to be low volume.  Currently, BBS is sitting on 
$250,000 worth of seed for which the market has disappeared.  These “disappearing 
markets” happen the most with natives…particularly forbs and shrubs.     

 

• BBS Customers:  
 

o “When “oil & gas are rock-in’ and roll-in, so are we.”   
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o BLM (BBS’ biggest customer) is a “good friend when the West burns”.  In non-fire 
years though, BLM’s seed purchase is minimal.   

o Conservations Reserve Program (“CRP”): There are 25,000,000 acres in the 
CRP.  CRP land tends to be highly eroded and needs to be put back into grass.   

 
• Further Thoughts on the BLM:  

 
o On wildfires: Dustin wants to see the BLM emphasize prevention instead of just 

putting out fires.  
 

o On forecasting demand: Wants BLM to “communicate with us instead of looking 
at us like we’re a red-headed step-child.”  Specifically, Dustin wants an annual 
demand forecast (seed types and volumes) from BLM and doesn’t understand 
why BLM doesn’t put one out.  As it currently is, the lack of a forecast places 
BBS between the dart board and having to warehouse stock. BBS has tried 
inventorying what BLM bought the prior year, but 90% of the time BLM buys 
something different than what they used the year before.   
 

• American Seed Trade Association (“ASTA”): Dustin is quite involved and thinks that 
the ASTA is “good” thing.  He has made several presentations to the BLM in 
Washington, DC on behalf of the ASTA. 
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Interview with Elizabeth Leger 

Associate Professor at the University of Nevada-Reno 

July 31, 2017 

 

• Occupation: Associate Professor & Associate Director, Ecology, Evolution, and 
Conservation Biology Graduate Program at the University of Nevada-Reno (UNR). 
 

• Cheatgrass: Elizabeth is working on native plant restoration in the Great Basin.  The 
“hardest problem in the world”.  Cheatgrass is the worst weed when combined with 
lack of water.  “Our grazing system is very good at growing Cheatgrass.”  Other 
areas are not facing Cheatgrass.  Cheatgrass is very good at making something 
from nothing.  Cheatgrass seed densities are huge: 60,000 seeds/square meter. 
 

• Large Growers: 
 
o Cultivars: Large growers primarily do cultivars.  Cultivars are plants bred for 

genetic characteristics that governments and large suppliers/purchasers find 
favorable.  A lot of cultivar cultivation is in Utah where there are large grass 
farms.  Plants are bred for their ability to make lots of seed and for their 
harvestability.  There is an 11-western state cultivar effort currently going on.  
Large growers just want to grow one thing and distribute it to 11 states.  One 
of the largest volume cultivars is Anatone – Blue Bunch Wheat Grass…which 
is a native cultivar.   
 

o Large growers, unlike small growers or native seed collectors, have large 
warehouses where they grow and store seed.  Hence, they can weather long 
periods between fires and don’t have to sell their seed production until the 
market price is to their liking. 

 
o American Seed Trade Association: They don’t want BLM or anyone to be 

mucking around with non-cultivar or locally-adapted seed.  They just want 
BLM to buy their plants and seed (“One plant for everywhere”).  They are 
formidable and opinionated. 

 
• Native Plants:  

 
o Liz’s work shows that the plants that survive are smaller plants with large root 

investments.  There is a real interest now in growing plants suited for drier 
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habitats.  Native plants are not enormous.  They are small.  2 inches instead 
of 2 feet.  Where it rains 16 inches a year cultivars do great, but where it rains 
very little, like in the Great Basin, then it is best to go with site selected/locally 
adapted natives.   
 

o Native seed complicates the market for large growers by requiring that many 
more seed types (e.g., locally adapted) be inventoried at low volumes versus 
doing a one-size-fits-all cultivar.   

 
• Fires: The scale of wildfires fires have been so big that there is no way to wild-collect 

enough native seed to handle all the re-planting.  Therefore, cultivars need to be 
involved to meet seed demand after wildfires.  However, these cultivars should be 
smaller plants with more roots that make less seed.   

 
• BLM:  

 
o BLM offices in Winnemucca and Susanville are going out and doing local 

native seed collection.  Jerry Benson is the contractor doing the collecting.  
They’re using local seeds to re-seed in local disruptions.  
 

o Seeds of Success (“SOS”) is the BLM’s national native seed collection 
program.  It is collecting and seed-banking seeds of native plants.  It’s a good 
source of non-cultivar seed.   
 

o BLM is trying to stabilize the seed market.  It has put another large seed 
warehouse in Ely, Nevada and is trying to buy seed every year, not just in the 
high fire years when, historically, the largest BLM purchases have occurred. 

 
o Part of the BLM has seen the light and is fostering small growers, but it also 

must work with large growers.  This year (2017) BLM will buy every seed due 
to the scale of wildfires.   

 
o Elizabeth does not view BLM as a “strong” agency.  It does not use the 

market clout it has to its advantage. 
 

o Contacts: BLM – Peggy Olwell (Washington, DC) – head of native seed at 
BLM.  Peggy trying to turn a very large boat at BLM.  Fred Edwards is 
another.  He is the Great Basin eco-regional coordinator for BLM in Reno. 
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• Michael Taylor: The U.S. Fish & Wildlife Service is very interested in native seeds 
because of the Sage Grouse issue.  It has put funds into UNR to work on the native 
seed supply issue.  Therefore, we should talk with Michael Taylor – UNR economist 
and assistant professor.  Michael is researching the barriers keeping Nevada from 
having a native seed industry and almost no native seed production.  Most seeds 
used in the Great Basin are grown outside the Great Basin.  Nevada’s seed industry 
to-date has been very agricultural.  Michael is trying to turn this around.   

 
• Advice on Precision Restoration: Get seed growers involved.  They would have to do 

the coating.  It would better than BLM buying the seeds and then doing the coating.  
Some coating of wild seed could occur at the USFS Seed Extractor facility in Bend.  
For large scale coating, go with the cultivar growers or the seed coaters that the 
cultivar growers use.   
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Interview with Francis Kilkenny  

Research Biologist (USFS) 

Grassland, Shrubland, and Desert Ecosystem Research Program 

July 31, 2017 

• Role: Research biologist with the USFS.  Technical lead for the Great Basin Native 
Plant Project.  Does research on plant materials development.  Focuses on genetic 
research and climate adaptations.  Connects into the BLM via Fred Edwards and 
others. 
 

• Native Seed Trends: Francis certainly sees an increase in demand for native seed 
by both the BLM and the U.S. Forest Service.  Over the last 15 years there has been 
a shift from non-native to native on a percentage basis…from 80%-90% non-native 
to 60%-70% native.  A lot of it is Blue Bunch Wheatgrass that passes through the 
BLM National Seed Warehouse System and purchasing systems.   

 
• Shifts in BLM Seed Procurement Practices: A shift has happened in the BLM’s 

purchasing process.  The BLM used to conduct one seed buy a year.  Now it is three 
seed buys a year, with all the BLM districts putting their “buy” orders through the 
National Seed Warehouse System.  This is part of an effort by the BLM to modulate 
its seed buys and thereby smooth out the peaks and valleys of demand for the 
growers.  The BLM found that in a peak year the price could spiral out of control.  
They now want to offer more predictable demand…which is still based on restoration 
needs, which in turn is still often based on fires.  Peaks and valleys remain, but it is 
more modulated now.  The more frequent buys also allow the BLM to purchase a 
greater variety of seed, especially forb seed.  There is now more capacity in the 
warehouse system to hold these greater varieties.  In the past, it was all grass seed, 
mostly Bluebunch Wheatgrass and Crested Wheatgrass. 

 

• IDIQ Contracts: The BLM is offering more IDIQ (indefinite delivery, indefinite 
quantity) procurement solicitations/contracts.  They commit the BLM up-front to buy 
certain types of native seed over an extended time, which helps small collectors and 
growers.  The big seed suppliers typically don’t participate heavily in IDIQs because 
the volumes tend to be smaller.  However, the BLM also utilizes IDIQs to signal to 
the market that it is considering new seed-type procurements for “demonstration” 
purposes which, if successful, could turn into volume procurements down the road.  
So, the large suppliers still pay attention.  IDIQ procurements are less price sensitive 
for small lots than standard procurements.  The BLM has significantly increased the 
number of forb species being procured via IDIQ contracts as its warehouses build up 
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a reserve.  In some cases, it is now buying forb seed at over $100/pound.  Francis 
hasn’t seen a large cross-over yet from seeds bought under IDIQs to bulk buys.   
 

• USFS Seed Procurement Practices: USFS seed procurement practices are more 
modular than the BLM’s.  There is no centralized purchasing.  The USFS largely 
rides off the IDIQ system that BLM has developed to procure locally-adapted seed.  
However, USFS is unique in that it does have a set of in-house nurseries where they 
grow their own native plants (e.g., Central Point, Oregon).  USFS Region 6 (Pacific 
Northwest) buys from wild-grown seed collectors.  Region 6 is also where the seed 
extractory is (Bend). 

 
• Spending Levels: The BLM has spent $250M over the last 10 years on seed for fire 

re-habilitation alone.  Its total purchase of seed in the last 10 years for all uses is 
approximately $1B.  The USFS spends much less…maybe 10% of what the BLM 
spends…as forested lands tend to recover well on their own.  Range lands, 
however, don’t.  Regions 1 and 4 of the USFS have a lot of range land mixed in with 
the forest. Hence, there is a push in those regions to procure locally-adapted seed 
via IDIQ solicitations.   
 

• Bluebunch Wheatgrass versus Crested Wheatgrass: Bluebunch Wheatgrass is a 
good native replacement for non-natives Crested Wheatgrass and Siberian Wheat.  
Bluebunch Wheatgrass is the closest match to Crested Wheatgrass.  Crested 
Wheatgrass still does better at lower precipitation levels and is widespread.  
Anatone…the cultivar form of Bluebunch Wheatgrass…has a genetic make-up 
which is under the control of the Great Basin Native Plant Project.  The locally 
adapted strains of Bluebunch Wheatgrass do a little better than Anatone.  The Great 
Basin Native Plant Project is currently trying to develop a Great Basin-specific 
variety of Bluebunch Wheatgrass.  BFI Native Seeds in Moses Lake, Washington is 
currently the only Bluebunch Wheatgrass cultivator who is growing local varieties of 
the grass. Great Basin Wild Rye is also gaining favor as a native for use in Nevada 
restorations. 
 

• The Large Growers: What motivates the big suppliers like Granite Seed (which re-
sells for many growers) are high volume procurements by the government land 
agencies.  Hence, they’re attracted to Anatone because the BLM is going to buy a 
lot of it.  Granite does participate in IDIQ procurements, but they often don’t present 
the volume opportunities that Granite typically seeks.   

 
• The War on Cheatgrass.  Not going well.  Francis doesn’t think that we’re winning 

the war.  It is still spreading and there are not any significant places left that are free 
of Cheatgrass, though it has been slowed down.  Successful restoration efforts do 
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an excellent job of keeping out Cheat Grass.  There are multiple fungal pathogens 
evolving that are attacking Cheatgrass, so Nature may win the battle for us.  
Fungus-based Cheatgrass die-offs have occurred more often recently. 

 

• Sagebrush Seed Wild Collections: Sagebrush seed requires harvesting as mature 
as possible and then must be put immediately into coolers.  Any time the 
temperature goes up the seeds lose viability.  Seeds can even lose viability just 
loading them into airplanes.  So, it’s best to take coolers out to the field.  Because of 
the viability problem, some people advocate using sage brush plugs instead of seed.  
A plug is a germinated seed…a small plant.  Inoculating some plugs with a favorable 
fungus helps as well.  Seeds and plug plantings need to be locally adapted.  Francis 
has been reviewing old restorations efforts and finding that if the seed didn’t come 
from a similar climate, the plant is not growing.  However, with locally-adapted sage 
brush seeds and plugs, you get a lot of growth.   
 

• Precision Restoration: Francis doesn’t know of any coatings currently being applied 
to native seeds.  However, he is aware of some bio-char projects (presumably to 
inhibit herbicides).  He advocates that TNC work directly with the BLM on further 
development and field trials because “the BLM is the market maker”.  He believes 
that having some sort of interest at the BLM district-level will help a lot.  Alternatively, 
we can go to the BLM National Seed Warehouse System and speak with Patricia 
Roller.  Coated seeds could be procured through an IDIQ initially and Patricia has 
the power to make that happen, assuming district-level interest.   

 
• Native Seed Industry Economics: Recommends speaking with Professor Michael 

Taylor at the University of Nevada-Reno. 

 

 


