Landscape
Stewardship

Maintaining genetic diversity during the agricultural Al

increase of native seeds: insights from workhorse
grass species

Rob Massatti & Trevor Faske
Landscape Stewardship Collective
February 25", 2026

www.landscollective.org



a USGS

science for a changing world

Daniel Winkler
Sasha Reed
UNIVERSITY OF
MONTANA
Q’ Sophia Lasche

Landscape
 Stewardship
Collective

m Akasha Faist

Trevor Faske

S <% Institute for
‘\A) Applied Ecology

Ashlee Wolf




W\troduction

Restoration — an inherently difficult process

Site specific challenges
« Land use history
* Invasive species
* Ongoing disturbance
« Weather
» Climate (aridlands notoriously difficult)

Procedural challenges
 How do we restore?
« Seeding rate, seed coatings, weather forecasting, seed
application, etc...

What should we use for restoration?

cultivars, etc...

» Local adaptation, species mixes, composite sources vs.

* How do we account for changing climates?
* Present climate, future climate, or both?
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Increasing the diversity of restoration species and sources

The National Seed Strategy

Mission: To ensure the availability of genetically appropriate seed to restore viable and productive
plant communities and sustainable ecosystems.

Vision: The right seed in the right place at the right time.

NATIONAL SEED STRATEGY

THE FOUR GOALS
of the “National Seed Strategy for
Rehablhtation and Restoration”
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Seed Collection ~ Evaluation &
Development

Field
Establishment

Restoration

Identify research needs and conduct
search to provide genetically
Identify seed needs, and ensure the appropriate seed and to improve
reliable availability of genetically technology for native seed production
appropriate seed. and ecosystem restoration.
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Develop tools that enable managers
to make timely, informed seeding Develop strategies for internal and
decisions for ecological restoration. external communication.

www.blm.gov/programs/natural-resources/native-plant-communities/national-seed-strategy McCormick et al. 2021
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Develop tools that enable managers
to make timely, informed seeding
decisions for ecological restoration.
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10 - 15 populations 120 - 180 tissues 120 - 180 tissues

12 tissues per pop. per species per species
(Genetic dataset = Wild) (Genetic dataset = G0) (Genetic dataset = G1)




Bouteloua gracilis

Polyploidy (2N = 20, 21, 24,
28, 35, 40, 42, 60, 61, 77, 84)
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Bouteloua curtipendula

Polyploidy (2N = 20, 28, 35, 40-43, 41-
64, 42, 45, 52, 56, 58-64, 69-103, 70,
74, 80, 82, 85-101, 86, 96, 98)

Sporobolus cryptandrus

Self-fertilizing

Artwork by Leigh Ellexson



Investigating the effects of seed increase

Seed collected from 10-15 wild populations
« Seeds of Success protocols

77 A7 -+ Institute for Applied Ecology & NM BLM

1 « Environmentally similar collection sites
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12 tissues per row/pop. (Genetic dataset = PF,,,)
Pr¢duction field Harvested seed

i Genetic data from wild collected tissues = Wild
" Collected seed = GO

10 - popUlations
12 tissues per pop. per species per species
(Genetic dataset = Wild) (Genetic dataset = G0) (Genetic dataset = G1)
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10 - 15 populations
12 tissues per pop.
(Genetic dataset = Wild)
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120 - 180 tissues 120 - 180 tissues

per species per species
(Genetic dataset = G0) (Genetic dataset = G1)
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Investigating the effects of seed increase

*All fields established from greenhouse
grown transplants

GO sources grown separately
* Genetic dataset = GO (rows)
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12 tissues per row/pop. (Genetic dataset = PF,,,)

e es smmasenouse | G0 sources pooled

ARy « Genetic dataset = GO (pooled)

« THIS IS THE COMMON SCENARIO

10 - 15 populations
12 tissues per pop.
(Genetic dataset = Wild)

per species
(Genetic dataset = G1)
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Investigating the effects of seed increase

4 datasets per species

" s = .  Wild
Populations ‘-I I = %fr;uzo;i; u;ng un;ue rows ° GO (rOWS)
%VVfo% . GO (pooled)
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Bouteloua gracilis

15 sources, 555 plants
19,324 genetic markers
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Bouteloua curtipendula

(

10 sources, 557 plants
18,881 genetic markers

Sporobolus cryptandrus

10 sources, 594 plants
27,925 genetic markers

Artwork by Leigh Ellexson
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‘ S. cryptandrus

Wild

S. cryptandrus

0 100 200 300 400
PC1 (23.362%)




o P

© © o ©
' - - N B
[} (o<} o

Genetic diversity
IS

GO Wild GO G1

B. gracilis B. curtipendula

Pairwise ‘
F ST

P




>

Genetic diversity
© © o o o
- —_ — N N
N [} o N

o©
—_
N

GO Wild GO G1

B. gracilis B. curtipendula

Pairwise ‘
F ST

P




Seed increase hypothesis for S. cryptandrus

Wild collected Produg:tion field Harvested seed
seed source (Established from (G1)
GO seed)

Genetics preserved

(selflng) ‘

Seed source 1
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Reality for S. cryptandrus

Wild collected Production field
seed source (Established from Harve(s.(t;e1<;| seed
GO0 seed)
2N
(selfing)
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Where do the shifts occur (Bouteloua curtipendula and Sporobolus cryptandrus)?

Wild collected Production field
seed source (Established from
GO seed)
(selfmg) Genetic shifts occur between seed
0 00O O collection and field establishment
Seed source 1 2 8 8 8 % Factors to consider:
Nl OO0 O O ° tming of seed collection
@ ® 0 @ « single vs. multiple collection events
(selflng) ® ® @10 @ e seed storage
O, o ® @ .0 « greenhouse propagation of plugs
Seed source 2 O O O O O  and more...
2N @09 @ '@
(selfing) @ © ® @6, ®
Op © ®@ @ ® @& @
00 O

Seed source 3
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Take home messages

In our quest to increase the number of species and sources available to conduct
ecologically and genetically appropriate restoration:

» Species biology matters
» We need more information about how seed collection and field establishment practices cause
genetic shifts

* Does it matter?
* Do we need all genetic lineages and ploidy levels present?




Take home messages

In our quest to increase the number of species and sources available to conduct
ecologically and genetically appropriate restoration:

» Species biology matters
» We need more information about how seed collection and field establishment practices cause

genetic shifts

* Does it matter?
* Do we need all genetic lineages and ploidy levels present?

Using native seed in a project? Do you want to
help understand these patterns and processes
better? Contact us!
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Learn more & Contribute:
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