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Adaptive Management for Soil Health

• Adaptive management is a process to collect, monitor, 
analyze, learn from results, and adjust the application of 
conservation practice over multiple seasons. 

• The goal of the adaptive management approach is to 
test and evaluate how a practice can best be applied on 
a given farming operation or site condition. 

• Land uses: Crop, Forest, Pasture, Range
• Replicated plots with T test or ANOVA statists

• Applicable to a producer that is already using a given practice 
but may be looking to improve the effectiveness of the 
practice.

• Applicable to a producer using a practice for the first time to 
learn how best to apply that practice on their own unique 
landscape and their management style.
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Adaptive Management for Soil Health

• Agronomy Technical Note No. 10

• Direction is to coordinate w/ state technical 
specialist to collaborate on proposed 
projects.

• Implement conservation practices according 
state’s practice standard(s), Implementation 
Worksheet(s), etc.
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Adaptive Management for Soil Health
Proposed Practices:
• Conservation practices that impact soil 

health.
• Minimum 3-years participation
• Monitoring throughout season 



CEMA 204 Supportive Documents 

• T Test Statistical Tool
• Design Sheet for Planning

• Documents Hypothesis, Planning of project
• Developed by Chad Cochrane, NH

• FAQ document for planners
• Reviews basic planner questions
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T-test used to compare two treatments and determine 
if the means are significantly different from each other

• Identify the Significance level (Alpha)  
0.05, 0.1, 0.3

• 0.05 is 95% confidence level that there is 
a statistical difference

• Stats tool will calculate               
Least Significant Difference (LSD)

• Use Analysis of Variance (ANOVA) if 
comparing more than two treatments
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Adaptive Management for Soil Health
Principles of Soil Health: minimize soil 
disturbance, maximize soil cover, biodiversity, and 
presence of living roots
Focus is on soil health indicators:
Biological: respiration, enzymes
Chemical: organic C, pH, WEOC, WEON, POXC
Physical: aggregate stability, available water 
holding capacity, infiltration
Minimum, measure/analyze soil organic carbon by 
dry combustion, pH, and wet macro-aggregate 
stability in addition to characteristics identified in the 
purpose of the conservation practice being 
evaluated
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Qualified Individual for CEMA 204
• Certified Crop Advisor (CCA) or Certified Professional Agronomist (CPAg) 

through the American Society of Agronomy.
• A Certified Professional Soil Scientist (CPSS) or Associate Professional Soil 

Scientist (APSS) through the Soil Science Society of America.
• An Extension Specialist from the Land Grant University or is affiliated with an 

institution of higher learning with a focus on agriculture, range, or soil science.
• Holds a bachelor’s degree or higher in an agricultural, range, forestry, or soil 

science field with at least 2 years of experience using the scientific process to 
answer questions. This includes experimental design, data collection, and analysis.



Starting the Adaptive mgt Process
1. Start with an idea (hypothesis) and make it a statement: 

• No-till planting will improve soil organic matter and aggregate 
stability and reduce fuel consumption.

2. Design the experiment – replicated plots, resources 
needed, data to be collected

3. Collect data to evaluate hypothesis
4. Evaluate and ‘learn’ from the results
5. Adjust management based on results Agronomy Technical Note No. 10



Replication of Plots
• Select locations that are uniform (soils, mgt history)
• Minimum of 3 replications of each treatment

• Randomized plots
• Two treatments = 6 plots
• 4 replications suggested, 3 is adequate
• Consider size of planting / harvesting equipment
• Size ranges from 5 to 15 acres, but opportunity is size neutral
• Not paid by replication but by the comparison type project



Other Considerations
Payment Schedules

USDA is an equal opportunity provider, employer, and lender.
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Adaptive Management for Soil Health Team
• Marlon Winger, SHD Regional SH Specialist
• Willie Durham, SHD Regional SH Specialist
• Joe Williams, SHD West Team Leader
• Candis Williams, SHD National Specialist
• Betsy Dierberger, National Agronomist (ESD)
• Laurie Schoonhoven, National Forester (ESD)
• Nathan Hicklin, District Conservationist – Tennessee
• Aaron Hird, State Soil Health Specialist – Nebraska (previously)
• Kate Parson, Resource Conservationist – Massachusetts
• Christine Newton, State Agronomist – Colorado
• Keela Deaton, District Conservationist – Wyoming
• Chad Cochrane, District Conservationist – New Hampshire
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Marlon Winger
Soil Health Division
Marlon.Winger@usda.gov
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