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Drylands are often considered “wastelands” 

Introduction



Drylands are diverse and ecologically important 

Introduction
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Seed-Based Restoration Success in Drylands is Low

Molly McCormick



Barriers to dryland restoration
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Abiotic Conditions
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Climate-adapted restoration strategies need to reflect novel conditions



Biotic Barriers
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Ray Tollison

Broadcast Seeding
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Coarse Woody Debris
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Media Luna Rock Structure
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Seed Pellets

Seed + Clay + Amendments
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Moisture retention strategies show promise

Media Luna

Control Broadcast Seed Pellets

Coarse 
Woody Debris
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Chapter 1: Key Results

Rick Merrill

Katie Laushman

• Techniques to improve moisture 
retention showed promise and may 
be more effective in less 
competitive sites

• Need for more iterative and 
adaptative invasive species 
management to deal with multi-
species invasion

• Increased precision restoration 
intensity may be needed at highly 
degraded sites facing numerous 
barriers
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Seed Pellets

Seed + Clay + Amendment(s)
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Seed pellets improved emergence relative to broadcast seeding
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Under herbicide treatment, seed pellets containing activated 
carbon had the highest emergence.
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Pellet composition had limited effects on emergence.
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Chapter 2: Key Results
• Seed pellets enhanced emergence 

compared to broadcast seeding.

• Where chemical weed 
management is necessary, seed 
pellets containing activated 
carbon had higher emergence 
and should be considered.

• Activated carbon additions 
provided no clear benefit in the 
absence of herbicide.
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Kimmell et al., 2023

Soil restoration increases soil health across global drylands
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Broadcast Seeding

Laura Shriver
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Pitting

Pits
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Soil Inoculum
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Targeted Livestock Treatment

Katy Stites

Targeted Livestock 

Treatment
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Most Arid

Treatment effects were constrained by drought

 Chapter 3

Least Arid

Data from U.S. Drought Monitor



Active seeding increased desirable species density, 

 Chapter 3

but soil inoculum had neutral effects



Targeted livestock treatment had largely neutral effects
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Pitting increased density at sites characterized by pulse precipitation
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Pitting increased density at sites characterized by pulse precipitation
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Seed pellets had neutral or negative effects 
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Chapter 3: Key Results

• Environmental conditions likely 
constrained treatment impacts

• Soil moisture retention through 
pitting showed promise, while 
seed pellets, soil inoculum and 
livestock treatment had largely 
neutral effects

• Layered restoration 
interventions did not increase 
success under drought 
conditions

 Chapter 3



Soil & Livestock

Chapter 3:

Place-Based Restoration

Chapter 1:

Seed Pellet Synthesis

Chapter 2:

 Conclusion



Key Results
• Moisture retention 

treatments (e.g., pits, coarse 
woody debris, media lunas) 
have potential to increase 
seeded species success

• Seed pellets show promise 
under greenhouse 
conditions but need further 
refinement for field 
applications

• Site conditions likely 
constrained treatment 
impacts

 Conclusion
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Copeland et al., 2021
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Questions?

Núchíú Ute Mountain Ute Tribe Climate Action Plan, 2020

Thank you!
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