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Native Seed Production Tools to Procure, Increase and Distribute 
Source Identified Seed via Seed Transfer Zones at an Ecoregional

Scale in the Western, U.S
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Hello – my name is Anne Halford and I am the Idaho State Botanist for the Bureau of Land Management. I’d also like to acknowledge my colleages listed on this slide as key collaborators. This presentation will link  concepts and practices outlined  in the US National Seed Strategy  and the 2020 International  Network for Seed-based  Restoration International Native  Seed Standards, to reiterate the  important and universal steps in  securing, increasing and  distributing source-identified  native seed to improve the  success and scale of restoration  projects on BLM administered  lands in the west.



• Involving 12 US federal agencies and other
partners

Goal 1 - Identify Seed Needs, and Ensure the
Reliable Availability of Genetically Appropriate
Seed

National Seed Strategy - Twelve US 
Federal Agencies and Other Partners
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This national strategy and the upcoming second edition will continue  to provide an important  framework for federal agencies  such as the BLM, and germane  to this presentation in particular,  is Goal 1, Identifying Seed  Needs and ensure the reliable  availability of genetically  appropriate seed. This goal will  be discussed by providing some regional examples and tools.



The Need for Native Seed Standards

• The use of native seeds is critical to the recovery 
of functional ecosystems following degradation.

• The native seed supply chain is not ready to 
provide enough seed to fill the rising demand.

• Local and national native seed markets still 
often lack the guidelines and framework 
necessary to support sustainable development 
to the benefit of ecological restoration.

• There is not a clear and shared definition of
what constitutes native seeds for ecological
restoration.

Lomatium nudicaule (nude-stem biscuitroot) BLM Seeds of Success 
Smug Mug Photo
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Not only is a national seed strategy  important, but native seed  standards are the critical nexus  to address these uniform issues;  The use of native seeds is critical  to the recovery of functional  ecosystems following  degradation. The native seed  supply chain is not ready to  provide enough seed to fill the  rising demand. Local and  national native seed markets still  often lack the guidelines and  framework necessary to support  sustainable development to the  benefit of ecological  restoration. There is not a clear  and shared definition of what  constitutes native seeds for  ecological restoration. 



International Network for Seed-based Restoration (INSR)
– International Native Seed Standards

The standards document is published in a special issue 

of the journal Restoration Ecology. The special issue also 

contains 7 articles that describe in detail each step in the 

native seed supply chain from sourcing to seed use.
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The International Network for Seed-based Restoration in collaboration with  native seed scientists, seed  producers, and restoration  practitioners has developed the first international standards to guide seed use in restoration globally. The Standards are designed to be accessible and  practical for all those involved in the collection, production, and  use of native seeds, and are relevant at all levels, from community programs  to large-scale commercial native seed enterprises. 

https://onlinelibrary.wiley.com/doi/full/10.1111/rec.13155
https://onlinelibrary.wiley.com/toc/1526100x/2020/28/S3


Early planning for seed needs 
based on site evaluation and 
examination of reference areas 
enables procurement
of adequate quantities of seed 
of adapted species and seed
sources.

Seed Based Practices to Consider –
Early Planning

Seed planning, sourcing, and procurement 
Erickson et. al 2020.

Schematic timeline for planning, implementing and conducting 
restoration project activities (from Armstrong et al. 2017)
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With the US National Seed Strategy and the International Native  Seed Standards as important  foundations to help guide native seed-based restoration now I’d  like to discuss steps to help ensure the availability of adequate seed supplies of species and sources appropriate  for restoration projects and  programs. Here are six key overall seed-based practices to consider starting with Early Planning; 
Depending on the plant species,  source requirements, quantities desired, and method of procurement, it can take 3 years or more to acquire the target amount of plant material. A  missed window of seed  harvesting can result in delays of  several years due to seed crop  periodicity, and unpredictable  weather and other factors. It  becomes all the more important  to determine seed needs for  planned projects (e.g. roadside  revegetation, pollinator and other wildlife habitat enhancement,  invasive weed management),  and for emergency restoration needs, when there is a high  likelihood of unplanned  disturbances such as wildfires or  flooding.

https://doi.org/10.1111/rec.13199


Seed Based Practices to Consider -
Seed Source

Seed zone maps and 
related tools, where 
available, can aid in 
selecting seed sources 
and lower the risk of 
maladaptation.

WWETAC Seed Zone Layers
https://www.fs.fed.us/wwetac/threat-
map/TRMSeedZoneMapper.php

BLM Colorado Native Plant Materials GIS Story Board- Seed Transfer Zones -
Seed Selection and Use 
https://storymaps.arcgis.com/stories/b234b0c9a913452296ae3de5d1152aa3
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A seed zone framework also facilitates seed use planning and contributes to stability and predictability of the commercial seed market, thereby reducing costs  and improving the availability of  adapted seed supplies.  Appropriate sources for each species are selected using available seed zone maps or related tools along with  knowledge of the species ecology and potential response to climate change. To implement  Action 1.3.2 of the Nat’l Seed  Strategy - Improve agency and  partner capability to plan for seed needs by seed zone, we are focusing our seed collections by using a suite of seed provenance tools including Provisional Seed  Zones that are general but can  be applied to species where  empirical, species specific seed  zones have not yet been  developed (Dougherty et al.  2017). Provisional Seed Zones  use geospatial climate data, such  as winter minimum temperature  and indices of aridity, which are  strong factors influencing plant  distributions and adaptations  across space and time, to derive  regions of relative climatic  similarity.  

https://www.fs.fed.us/wwetac/threat-map/TRMSeedZoneMapper.php
https://storymaps.arcgis.com/stories/b234b0c9a913452296ae3de5d1152aa3


Seed zone maps and 
related tools, where 
available, can aid in 
selecting seed sources 
and lower the risk of 
maladaptation.

Seed Based Practices to Consider -
Seed Source – cont’d

Great Basin Provisional Seed 
Zones Bower et al. 2013

Empirical Seed Zone (blue bunch 
wheatgrass (Pseudoregneria spicata) 
St. Clair et al. (2013)

WWETAC Seed Zone Layers
https://www.fs.fed.us/wwetac/threat-
map/TRMSeedZoneMapper.php
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The Regional Provisional seed zones  like this one for the Great Basin  developed by the USFS provide  a valuable decision support tool  that can aid in making  germplasm collection and  conservation decisions when  genetic research is lacking. Local  knowledge of physiography and  plant ecology can be used to  adjust provisional seed zone  boundaries where necessary.  Knowledge of a species’ biology  and edaphic and biotic factors  influencing its distribution should  direct surveys and deployment of  restoration material within each  zone. As is the case for  species-specific seed zones,  climate change models may be  used to predict future changes in  provisional seed zones. As you  can see this Great Basin Provisional Seed Zone depicts  three major seed zones listed  below the map where 85% of the  BLM fire and fuels projects occur and these are the specific zones at least for the GB, where we are  targeting our native seed  collections and seed increases  from. Click - Empirical seed  zones developed by our USFS  partners as well are species  specific and involve collecting  seed from many sources, from  common environments,  measuring many adaptive traits,  (like leaf width, number of seed  heads), analyzing trait vs. source  environment and, finally  generating a GIS based seed  zone maps like this one for  bluebunch wheatgrass. There  are also additional  genetic-based/non-common  garden derived seed transfer  zones and these too are  available via the Western  Wildland Threat Assessment  Center Web site.

https://www.fs.fed.us/wwetac/threat-map/TRMSeedZoneMapper.php
https://www.fs.fed.us/wwetac/threat-map/TRMSeedZoneMapper.php


Maintaining genetic 
diversity from seed 
collection
through field increase
and planting is crucial
for reducing
the risk of project
failure.

Seed Based Practices to Consider -
Maintenance of Genetic Diversity

Production fields of showy 
Penstemon (Penstemon speciosus)
– Nancy Shaw (USFS)

Production fields of Utah sweetvetch 
(Hedysarum boreale) – Nancy Shaw 
(USFS)
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Maintaining genetic diversity. This  will not only protect genetic  resources, but also help improve  initial restoration success and  provide resiliency against  environmental pressures and  changing conditions in the future  (Rogers & Montalvo 2004; Basey  et al. 2015)



Seed source selection and 
management practices to maintain 
diversity and adaptive capacity are 
critical for effective response to 
climate change.

Seed Based Practices to Consider -
Seed Source and Climate Change

Climate Smart Restoration Tool

Climate Distance Mapper

Seed Selector and Climpart – Dohery
et al. 2017 – see Pilmanis, A. (2019)
Seed Sourcing Tool Flowchart. 
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Seed source selection - Matching seed sources to climates is made more feasible by the advent of GIS mapping programs that use existing data and climate projections to predict which seed sources will be best adapted to a given planting site, or which planting sites will be most suitable for a given seed source. There are many tools available that have been developed by both the USFS and USGS.  These links provide more detail as to when, where and how to use these tools. The Climate Smart Restoration Tool (climaterestorationtool.org/csrt/) is also widely used for tree and shrub/herbaceous species, respectively to be used to determine seeding options at a given planting site at present, or at a future date.

https://ago-item-storage.s3.us-east-1.amazonaws.com/2a81e571d3c5491abbbb025fbaaee9ee/Seed_Selection_Tools_to_Enhance_Sagebrush_Restoration.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJr%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIQDUvIELhGgadz%2FzQcQSFrzz%2FkLuatB%2F3HS0f9pypTTAbQIgH6XffkPcXqfJDfiifBLJpM0EASIEq4Iztw9aI3YaPYUq%2BgMIYxAAGgw2MDQ3NTgxMDI2NjUiDChZmtEh%2BWuBgFmFsCrXAyRTQX9mNmsPps2Ts3wX1%2F91HCM2qjshEveOEXnESagK3ARLuBjf%2Fh9Zvv4QDqdCpiTObaLz6pqK5R09SWHgAQUN2TjOxEVOiBFlqfKK9C%2FyuSXLfvHcd4scIoNa%2FkIRHbbFW%2F0garg9U8rlSxKv1OhqudlRDP1e3h91JnL1qjSzZRH8oaLiQ3HjG0QNrIQAs7phlinvVvlYKlB1qHzDv5QcFVh7%2F5aSurTEqic%2FUPCh9iyd7sIebkRBuCXFn3rdYnbdfrvS99gzUvjInoDws1ClFWIj1LBFnDIKCHgoOpcjdRyKZQh%2BACJ8K350Ry91xS%2FtjPbP9YUF7fXZ0c1DN8V2kw%2BoLGOX4VmHkroJNLEaupRoNaOgIxbfQgL54sMdlDCM7SffebK5QKcQncr3W%2F43AFKN8V3xWTVoFhZntif971gLdYoV2SArALu8F7him6JdHq%2FSXf3RQdFSnXvY0UdsTPAxrcI7jKnMuep%2Fu9d2BQIGOWoRkrI7KaKB3bTIMtr9To6PbTP8SqaLbPfBRvgwo29DLFPZP%2FVpP5SrMbQ7qYK0Q2R%2FgesSYOfsR3jQWdx4%2F4HV8P8xdxwzY1a6m8EnWm7diLjLZSRiEe5vkTReajfXF5zTrTD4ia6GBjqlAS83banRZYm2Ejv3BxKZZ9YNbpxmFqckLo3km1V9oUFiDo0NaEhDJnwJAqa%2FcH5TFXq%2FWJH04cXknmiL6DErhaqUakCwILA%2FMlgansc8TWHLf2GlzpGxC1Q44ucolK0HE1WiMaz7JUHHDNZQ%2BuehGSFzUzrlq8rA%2BC8t6AYSo8nSVqIUOUopbPVjZklZ6zU28c3MRsNlqzKSWZv38nFDBibJw5%2F2%2Fw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20210617T182019Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAYZTTEKKEV7LCYXXC%2F20210617%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ec32973f0621d062c416ee7dfd8756be319a6605dee9f7977622672368a1b023
https://usgs-werc-shinytools.shinyapps.io/Climate_Distance_Mapper/
https://ago-item-storage.s3.us-east-1.amazonaws.com/2a81e571d3c5491abbbb025fbaaee9ee/Seed_Selection_Tools_to_Enhance_Sagebrush_Restoration.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJr%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIQDUvIELhGgadz%2FzQcQSFrzz%2FkLuatB%2F3HS0f9pypTTAbQIgH6XffkPcXqfJDfiifBLJpM0EASIEq4Iztw9aI3YaPYUq%2BgMIYxAAGgw2MDQ3NTgxMDI2NjUiDChZmtEh%2BWuBgFmFsCrXAyRTQX9mNmsPps2Ts3wX1%2F91HCM2qjshEveOEXnESagK3ARLuBjf%2Fh9Zvv4QDqdCpiTObaLz6pqK5R09SWHgAQUN2TjOxEVOiBFlqfKK9C%2FyuSXLfvHcd4scIoNa%2FkIRHbbFW%2F0garg9U8rlSxKv1OhqudlRDP1e3h91JnL1qjSzZRH8oaLiQ3HjG0QNrIQAs7phlinvVvlYKlB1qHzDv5QcFVh7%2F5aSurTEqic%2FUPCh9iyd7sIebkRBuCXFn3rdYnbdfrvS99gzUvjInoDws1ClFWIj1LBFnDIKCHgoOpcjdRyKZQh%2BACJ8K350Ry91xS%2FtjPbP9YUF7fXZ0c1DN8V2kw%2BoLGOX4VmHkroJNLEaupRoNaOgIxbfQgL54sMdlDCM7SffebK5QKcQncr3W%2F43AFKN8V3xWTVoFhZntif971gLdYoV2SArALu8F7him6JdHq%2FSXf3RQdFSnXvY0UdsTPAxrcI7jKnMuep%2Fu9d2BQIGOWoRkrI7KaKB3bTIMtr9To6PbTP8SqaLbPfBRvgwo29DLFPZP%2FVpP5SrMbQ7qYK0Q2R%2FgesSYOfsR3jQWdx4%2F4HV8P8xdxwzY1a6m8EnWm7diLjLZSRiEe5vkTReajfXF5zTrTD4ia6GBjqlAS83banRZYm2Ejv3BxKZZ9YNbpxmFqckLo3km1V9oUFiDo0NaEhDJnwJAqa%2FcH5TFXq%2FWJH04cXknmiL6DErhaqUakCwILA%2FMlgansc8TWHLf2GlzpGxC1Q44ucolK0HE1WiMaz7JUHHDNZQ%2BuehGSFzUzrlq8rA%2BC8t6AYSo8nSVqIUOUopbPVjZklZ6zU28c3MRsNlqzKSWZv38nFDBibJw5%2F2%2Fw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20210617T182019Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAYZTTEKKEV7LCYXXC%2F20210617%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ec32973f0621d062c416ee7dfd8756be319a6605dee9f7977622672368a1b023
https://ago-item-storage.s3.us-east-1.amazonaws.com/2a81e571d3c5491abbbb025fbaaee9ee/Seed_Selection_Tools_to_Enhance_Sagebrush_Restoration.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJr%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIQDUvIELhGgadz%2FzQcQSFrzz%2FkLuatB%2F3HS0f9pypTTAbQIgH6XffkPcXqfJDfiifBLJpM0EASIEq4Iztw9aI3YaPYUq%2BgMIYxAAGgw2MDQ3NTgxMDI2NjUiDChZmtEh%2BWuBgFmFsCrXAyRTQX9mNmsPps2Ts3wX1%2F91HCM2qjshEveOEXnESagK3ARLuBjf%2Fh9Zvv4QDqdCpiTObaLz6pqK5R09SWHgAQUN2TjOxEVOiBFlqfKK9C%2FyuSXLfvHcd4scIoNa%2FkIRHbbFW%2F0garg9U8rlSxKv1OhqudlRDP1e3h91JnL1qjSzZRH8oaLiQ3HjG0QNrIQAs7phlinvVvlYKlB1qHzDv5QcFVh7%2F5aSurTEqic%2FUPCh9iyd7sIebkRBuCXFn3rdYnbdfrvS99gzUvjInoDws1ClFWIj1LBFnDIKCHgoOpcjdRyKZQh%2BACJ8K350Ry91xS%2FtjPbP9YUF7fXZ0c1DN8V2kw%2BoLGOX4VmHkroJNLEaupRoNaOgIxbfQgL54sMdlDCM7SffebK5QKcQncr3W%2F43AFKN8V3xWTVoFhZntif971gLdYoV2SArALu8F7him6JdHq%2FSXf3RQdFSnXvY0UdsTPAxrcI7jKnMuep%2Fu9d2BQIGOWoRkrI7KaKB3bTIMtr9To6PbTP8SqaLbPfBRvgwo29DLFPZP%2FVpP5SrMbQ7qYK0Q2R%2FgesSYOfsR3jQWdx4%2F4HV8P8xdxwzY1a6m8EnWm7diLjLZSRiEe5vkTReajfXF5zTrTD4ia6GBjqlAS83banRZYm2Ejv3BxKZZ9YNbpxmFqckLo3km1V9oUFiDo0NaEhDJnwJAqa%2FcH5TFXq%2FWJH04cXknmiL6DErhaqUakCwILA%2FMlgansc8TWHLf2GlzpGxC1Q44ucolK0HE1WiMaz7JUHHDNZQ%2BuehGSFzUzrlq8rA%2BC8t6AYSo8nSVqIUOUopbPVjZklZ6zU28c3MRsNlqzKSWZv38nFDBibJw5%2F2%2Fw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20210617T182019Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAYZTTEKKEV7LCYXXC%2F20210617%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ec32973f0621d062c416ee7dfd8756be319a6605dee9f7977622672368a1b023


Coordination of short- and 
long-term seed procurement 
needs improves availability of 
necessary seed sources.

Seed Based Practices to Consider- Short and Long-Term 
Procurement Needs

Eriogonum heracleoides (parsnip buckwheat) 
seed – Nancy Shaw (USFS)

Source Identified Seed (Crater’s bluegrass – Poa 
secunda – Danelle Nance (BLM)
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Seed procurement and banking programs are likely to be most successful and cost effective if managers are able to coordinate and prioritize multi-year seed  needs in conjunction with other resource disciplines, agencies,  and landowners within a seed  planning area (seed zone or other biogeographic area). This  more integrated and comprehensive approach to seed planning can benefit a wide range of resource needs, protect  against overharvesting, and lead  to an increased availability of native seed when and where it is most urgently needed for  restoring disturbed sites and  ecosystems. Other critical factors affecting seed planning and procurement success include supporting infrastructure such as proper storage facilities (warehouse, freezers), seed processing facilities, and nurseries, as well as seed producers who can operate at a scale appropriate to the production needs of the clients. 



Seed Needs Assessment, Sourcing, and Procurement Planning

• Species to be used
• Seed sources appropriate for the species and the 

restoration site location and conditions
• Quantity of seeds needed
• Seed procurement methods: commercial market 

purchases, internal seed bank, wildland collection 
and/or production

• Budget limitations
• Timelines
• The risks associated with seeding and how those risks 

can be mitigated to increase the chance of success
• Seed quality and testing

Oregon State Malheur Experiment Station,Ontario, 
OR – Fields of Dalea ornata (blue mountain prairie 
clover) Nancy Shaw, USFS. Text Society for Ecological 
Restoration BLM Arid Lands Restoration Course 2021.
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If seeding has been determined to be a critical step in the restoration process, the following must be addressed from the early stages of planning:
All these aspects should be carefully considered and outlined in a  “native seed sourcing and  procurement plan” integrated  within the broader restoration  plan. This relates primarily to plans being developed for non-ESR related projects since ESR as mentioned by Molly has its own protocols and planning requirements. 



Native Seed Procurement

BLM Regional Seed 
Warehouse, Boise ID
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Native Seed Procurement: Several options are available, and decisions require consideration of funding, timelines, and available resources. Some plant
materials may be immediately  available (off-the-shelf purchases,  seed in storage) using the BLM  Regional Seed Warehouse Seed Request process, whereas  acquisition of other seed can require several years depending upon the seed sources selected and time requirements for wildland collection or agricultural  seed production. Seed certification and testing standards are available everywhere and are essential to help to strengthen procurement plans. It should be noted however that for native forb species testing standards need to be better refined to deal with the variation in wild seed compared with those tests developed for more common cultivar and non-native species.



Seed Procurement Tools

• Blanket Purchasing Agreements
• Assistance Agreements
• Interagency Agreements
• Indefinite Delivery, Indefinite Quantity Contracts
• Standard Contracts NYPMC – National Resource 

Conservation Service – Plant Material 
Center pollinator forb field.

Native Seed Network – Institute for Applied Ecology
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Some of the Common types of BLM procurement tools used for acquiring native seed from collectors and seed producers include the following: Blanket  Purchasing Agreements which involve the issuance of a Task Order for seed collection or seed  production for-instance - this occurs via one federal agency to another - from the Bureau of Land Management  to the US Forest Service  for-instance. BLM currently uses the USFS Restoration Services BPA for restoration tasks including larger-scale native seed collections and planting services. Assistance  Agreements - these are financial agreements with a non-profit  private sector entity like the  Institute for Applied Ecology or Botanical Gardens to collect seed or grow container stock species for out-planting such as sagebrush. Interagency  Agreements- are financial  agreements with another federal  agency like the Natural Resource  Conservation Service which  administer and operate Plant  Materials Centers. Indefinite  Delivery, Indefinite Quantity  Contracts (IDIQs) - These can benefit seed producers in the private sector because Seed Delivery  Orders are funded – seed is NOT  grown speculatively, and growers are paid upon seed delivery. IDIQ’s can simplify the ordering and purchasing process and specifications are developed and standardized, and finally Standard  Contracts for seed collection or purchase via the private sector often have less flexibility to the vendor than an IDIQ.



Regional Example of a Native Seed 
Procurement Tool
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The BLM Indefinite Delivery Indefinite Quantity Contract which was  initiated in 2019 is designed to  make native source identified seed available for more native species and seed  transfer zones as per the Goal 1  and Action 1.3.2 of the National  Native Seed Strategy. This contract includes BLM seed needs by species and  seed transfer zones for 8 U.S. ecoregions for 70 native forbs and 41 grasses, and includes 6 vendors that are pre-approved to bid on seed production delivery orders. 



Summary of IDIQ Contract Goals

• Develop seed increase contracts for Bureau of Land 
Management (BLM) focusing on native grass and forb seed

• Include both small and large commercial seed producers
• Develop unified standards for field production and seed quality 

based on current industry standards
 State Seed Certification Services and Association of Official  

Seed Certifying Agencies (AOSCA)
Purity, germination, moisture and weeds

 Association of Official Seed Analysts (AOSA)
• Track native seed increase production contracts by species, seed 

transfer zones, Ecoregions, elevation and states Eriogonum umbellatum (sulphur 
buckwheat) production field 
Oregon State Malheur Experiment 
Station – Nancy Shaw
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Bullet 1: Species selected for seed increase are local genotypes useful in restoration/rehabilitation  projects. 

Bullet 3 at the end of  AOSA; All fields and lots will be enrolled in the state Seed  Certifying Agency and follow all standards.  All seed lots will be tested for seed viability,  purity, weed content, all-states  noxious weeds, and should meet minimum seed  standards and finally, all native  seed increase production contracts should be tracked by species, seed transfer zones, ecoregions, elevation and states. 



From Seed Collection to Project Availability
– Contract Work-Flow

Seed Collection
• Single collection/ accession or,
• Multiple 

collections/accessions by 
Seed Transfer Zone(s)

• Within 150-200 m elevation 
band

Seed lot
• Seed provenance 

verified
• Seed cleaned and 

tested

Seed Certification
• Seed sent to Seed Certifying

Agency
• Source Identified and certified by,
• Single or pooled seed lots and
• by Seed Transfer Zone and 

elevation

Phase I – Seed Collection to Certification

USFS Bend Seed Extractory – seed weighing and testing –
Kayla Herriman

BLM Source Identified Seed Label for sagebrush false 
dandelion (Nothocalis troximoides) – Kayla Herriman

BLM Seeds of Success Smug Mug Photo
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The contract work-flow starts with native seed collection using BLM Seeds of Success collection protocols. Collections are either single or multiple accessions by seed transfer zone within a 150-200 meter elevation band.  The seed lots are then sent to the USFS Bend Seed Extractory to be cleaned and tested. The seed is then sent to the Oregon  State Seed Certifying agency to be source identified (SI) certified as single or pooled  seed lots by seed transfer zone and elevation. A similar seed certification process is used by other states, but still most often  only a few BLM offices provide seed vendors with SI certified seed lots, usually the vendors are sent the seed provenance information from BLM and then prior to field sowing the vendors are required to certify these BLM acquired seed lots, since they are not able to certify their seed production fields without using certified seed.  In addition, the BLM seed Warehouse requires that seed lots coming into the warehouse are certified.



Certified Seed 
Sent to Seed 
Producer
• Via contract 

delivery orders

Seed Delivered to 
Agency Seed 
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• Seed lots tracked by 

X species from Y
Seed Transfer Zone

Seed Requested by Species and 
Seed Transfer Zone
• Seed is purchased by customer
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seed production contract delivery orders
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application

Phase II – Native Seed Production to Field Application

From Seed Collection to Project Availability
– Contract Work-Flow Cont’d

Empirical Seed Zone for bluebunch wheatgrass (Pseudoregneria 
spicata) St. Clair et al. (2013)

BLM Regional Seed 
Warehouse, BLMLucky Peak Nursery – Nancy Shaw, USFS
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The SI certified lots which average 1-1.5 PLS pounds for forb species and 3-6 PLS pounds for grass species are then sent to the vendor after delivery order contract award. Seed produced by the vendor, which for forbs after 2-3 years of production should average 50-75 PLS pounds, and for grasses which after 2 years of production should average 200-500 PLS pounds, is then sent to the BLM Regional Seed Warehouse where it is tracked as X species from Y seed zone and elevation range. The PLS seed is then requested by the customer (BLM field personnel) for a particular seed transfer zone where their specific restoration projects are planned. The funds from the seed purchases which are provided by the purchaser, e.g field personnel then feed back into funding future seed increase production delivery orders. Seed tracking occurs from collection through field application.



Current IDIQ Contract Metrics Since 2019

STZs – Seed Transfer Zones

Showy penstemon – BLM SOS 
Smug Mug Photo

Douglas false yarrow – BLM SOS Smug Mug Photo
Regan Murray – BLM SOS contractor 6/2021
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Here are some of the delivery orders  metrics that show what is in the hands of the seed producers now.  Delivery orders were issued from 6 Ecoregions and source Identified grass seed is anticipated be delivered to our BLM Regional Seed Warehouse beginning this fall.
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And here is a list of the native forb  species in production. You can see the range of species with the Asteraceae family as the most dominant.  Plants from this family are often more ruderal and often produce seed within the first year following germination which makes them advantageous to use in restoration projects and some like Machaeranthera canescens (hoary aster) can be competitive with not native annual grasses like cheatgrass.




Native Grass Target Species in Production Since 2019
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And here is a list of the native grass species in production as well.  Elymus elymoides (squirreltail) and Pseudoroegneria spicata (bluebunch wheatgrass) in particular, have also been documented to be effective competitors with cheatgrass as well.




Ratio of Native Forb to Grass Target Species in
Production Since 2019
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This pie chart shows how we are increasingly focusing on native forb species diversity via these seed production contracts, since source identified native forbs are still lacking in our BLM seed supply and application scope, yet are of critical importance for ecosystem function.
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So, in closing, I’d like to reiterate the following; successful seedings and seed programs rely on early and thorough planning to identify seed needs. Appropriate sources for each species should be selected using available seed zone maps or related tools along with knowledge of the species ecology and potential response  to climate change. The species,  sources, and quantity of seed  required can then be incorporated into the scheduling and budgeting processes early on as 2–3 years may be required  to obtain some seed sources.  Seed procurement of appropriate  plant materials may include wildland seed collection as well  as increase in agricultural seed fields or nurseries. And finally,  seed collection and increase  should follow established  protocols and guidelines to  obtain and maintain maximal genetic diversity and fitness to improve the resistance and  resilience of restored  communities. I’d like to again thank my collaborators, especially  Nancy Shaw (Emeritus Research  Botanist for the US Forest  Service Rocky Mountain  Research Station and Vicky  Erickson USFS Research  Genetics for their steadfast work  and commitment to native plant  research, seed production and  use in restoration. Thank you for listening.
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