
By 2032, comprehensive soil health will be improved 
across North American Grasslands to increase drought 
resilience, livestock forage availability, wildlife habitat, 
and net carbon sequestration.

Scorecard Status -  Soil Health Metric
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Roadmap Goal # 5
Soil Health

https://attra.ncat.org/overgrazing/



Importance of 
soil health to 

grassland 
habitat 



Evidence of historical and ongoing erosion 

100,000 tons / yr water erosion  
100,000 tons / yr wind erosion  



Biological
Organic matter / carbon
Microbial respiration rate  
Active carbon
Soil protein

Chemical
pH
Total Carbon
Total nitrogen
Phosphorus
Potassium
Base cations
Trace metals

Physical
Texture
   % sand
   % silt
   % clay
Aggregate stability

Metrics of soil health 



What’s the reference?
Soil Health Gap Definition 

Soil health gap  

Maharjan et al. 2020



Cemeteries  Old fence lines 

Preserves Railway lines 

Native grassland remnants as benchmarks
(ie. never cultivated or overgrazed) 



Soil Health Gap - Example

E. Nebraska tallgrass prairies



• Low organic matter
• Poor microbiological health 

Soil Health Scorecard

Recommendations
• Reduce tillage
• Organic matter amendments
• Liming 



By 2032, comprehensive soil health will be improved 
across North American Grasslands to increase drought 
resilience, availability of livestock forage, wildlife habitat, 
and net carbon sequestration.

Roadmap Goal # 5
Soil Health



• Soil health data on 
Old-Growth Grassland Remnants   
collected throughout the CPG will 
be integrated into a newly-
created, web-based, and publicly 
available data repository.
  
 >>   300 literature values
 >>   website under development 

early spring launch of OGGN
Old Growth 
Grasslands 
Network

Metrics:  by 2025



• OGG Remnants will be identified 
and sampled within each sub-
region of the Great Plains to serve 
as soil health reference sites. 
(along with nearby agland soil)  

>>  4 sites identified 
>>   more needed 

By 2025: 

Cornell Atkinson Center for Sustainability
Seed Grant Funding:



Soil Health Working Group Initiated

• Team will identify several direct metrics that are easily sampled, 
visually-based, and inexpensive, to be conducted by landowners and 
rangeland managers.  Possible metrics include:  % bare ground, % 
noninvasive plant cover, soil compaction, infiltration rate, ActiveC-POXC

 >>  Input from ranch managers and farmers needed



• A collaborative program of soil health outreach will be expanded 
throughout the Central Plains Grasslands. 

• Workshops planned for Outreach Hubs 
>>  Northern Hub in Mandan, ND @ USDA Northern Great Plains
           Long-term Agro-ecosystem Research Laboratory 
>>   Master Naturalists, Johnson Co., KS
>>   Other regions needed 

By 2025: 

Soil Health Working Group

• Identify collaborating partners for USDA Soil Health Proposal
                  September 2024



A coordinated program of soil health monitoring will be expanded 
throughout the Central Plains Grasslands.

External Progress:  Saving Tomorrow's Agricultural Resources 
(STAR) is a model program. It provides a free tool for farmers and 
landowners and encourages the use of best practices and decisions 
that will reduce nutrient and soil loss on their fields. Adopted by 
Illinois, Iowa, Missouri, Colorado and expanding. 

Our challenge:   How to engage with the diverse, uncoordinated  
  stakeholders, including USDA, Soil and Water CDs,  
  private consultants, NGOs?
  

By 2025: 



• Soil health gap approach will be 
used to define goals and 
appropriate soil management or 
restoration strategies in multiple 
locations. 

• Soil health revitalization (through 
regenerative agriculture practices) 
or restoration on the most severely 
degraded lands using organic matter 
amendments will be underway on 
5% of grasslands where needed.

By 2032:   no progress yet 

Sheet erosion on plowed native prairie in Stutsman 
County, North Dakota       Credit:Rick Bohn/USFWS



Longer-term: 
• Rates of carbon 

sequestration are at least 
maintained at current 
levels in the Central 
Grasslands, with the goal 
of a 30% increase of 
sequestration by 2032. 

• Old-Growth Grassland 
Remnants will be protected 
within each sub-region of 
the Great Plains.
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Questions
  and / or 
Suggestions ?

mailto:RLS11@cornell.edu
mailto:altrlica@ncsu.edu

