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Recognizing Soil Health
Focus on Regenerating Soil Structure and the Soil Ecosystem

By Aaron Hird, NE NRCS Soil Health Specialist

Extreme Weather

Resilient Soil
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Manage For Healthy Soil!
The Chemical, Biological and 
Physical Aspects of Soil

• “Start where you are.  Use what you have. 
Do what you can.” A.R. Asche Jr.

• “Diversification is a protection against 
ignorance.  This makes very little sense to 
those who already “know” what they are 
doing.”   Warren Buffet

ACTIVE SOIL MANAGEMENT
Cover Crops planted after silage harvest to address 
Compaction and prevent Erosion.  Pictured after grazing. 

PASSIVE SOIL MANAGEMENT
Spring conditions and sprayer tracks 
in a crop field after soybeans harvest 
the previous year.

• The continued capacity of the soil to function as a 
vital living ecosystem that sustains plants, animals, 
and humans.
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Regenerating Soil Health is achieved by taking 
Step 1 - Implement the Soil Health Principles.  

Integrating livestock is like greasing the wheels      Source: USDA

NE NRCS Soil Health Assessment is based on Dynamic Soil Properties

• As the Dynamic Soil Properties change the Soil Functions change

Soil Functions
Nutrient cycling
Water (infiltration & storage)
Filtering, buffering, stability & storage (SOM)
Physical Stability and Support
Habitat for Biological Activity

Dynamic Soil Properties
Biological Activity

Bulk Density

Soil Color

Aggregate Stability

Structure
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Manage for Habitat; organisms will form Wet Stable 
Aggregates, increasing water infiltration, drainage, 
aeration and building Soil Organic Matter.  

Soil Function is influenced primarily by biology which is impacted by management. (90% of Soil Function is mediated by soil microbes)

A Common problem in Nebraska:

Tillage Induced, Root Restrictive, 

Compaction Layers

greatplainsmfg.com

Cover Crops can have a High Rooting Pressure Tolerance and Can Push through High Bulk Density Layers!

Photo by:  Aaron Hird, NRCS

# Roots Not Iron
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Note: The engineering standard soil bulk density is 1.33

- Top Soil = 1.43, Plow Pan starts at 1.90

- No Tillage systems Retain or Sustain soil structure.

- Biological Activity Regenerates soil structure.

Soil Texture

Ideal 
Density 
(g/cm3)

Density 
Affects 
Roots

Density 
Restricts 
Roots

Sands, loamy sands < 1.60 1.69 >1.80
Sands, loamy sands < 1.60 1.69 >1.80
Sandy loams, loams < 1.40 1.63 >1.80
Sandy clay loams, clay loams < 1.40 1.6 >1.75
Silts, silt loams < 1.40 1.6 >1.75
Silt loams, silty clay loams <1.40 1.55 >1.65
Sandy clays, silty clays, clay loams < 1.10 1.49 >1.58
Clays (>45% clay) < 1.10 1.39 >1.47

1.43

1.90

Source:  Soil Quality Information Sheet, Soil Quality Resource Concerns: Compaction

Nebraska NRCS 
Soil Health Initiative

• Partnerships remain our central focus.

• Continue to geographically distribute key 
outreach and educational resources.

• Example: Fund and monitor a network of 
Demonstration Projects on Farms and 
Ranches across the state.

• The Goals of the EQIP Soil Health 
Management Demonstration Projects
• Provide a local source of information to 

answer common questions
• Validate Soil Health Management 

Systems locally via case studies w/ 
continued soil health assessment.

• Focus on the Communication about Soil 
Health through outreach, education, 
training and partnership development 
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Demonstration Fields = On Farm Research 

Interested?  Contact your local NRCS office by February 18th!

• A Long Term, field scale, comparison of two Cover Crop Adaptive Management Activities

• A system comparison within an expanded crop rotation

• Randomized and Replicated Plots 

• Soil Health Assessments, Soil Lab Analysis and Economic Evaluations

• Opportunity to include partners, including UNL Extension & NE On Farm Research 
Network and UNL’s Agronomy and Horticulture Researchers.

2016-21 Soil Health Demonstration– Nemaha Co
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Krupek, F. S., Redfearn, D., 

Eskridge, K. M., & Basche, 

A. (2022). Ecological 

intensification with soil health 

practices demonstrates positive 

impacts on multiple soil 

properties: A large-scale farmer-

led experiment. Geoderma, 409, 

[115594]. https://doi.org/10.1016/j

.geoderma.2021.115594

The 
Compounding 

Effects of 
Applying the     
4 Soil Health 

Principles

0        3        6       9       12 years

The Compounding Effects of Applying the 
4 Soil Health Principles

Krupek, F. S., Redfearn, D., Eskridge, K. M., & Basche, A. (2022). Ecological intensification with soil health practices demonstrates positive 

impacts on multiple soil properties: A large-scale farmer-led experiment. Geoderma, 409, 

[115594]. https://doi.org/10.1016/j.geoderma.2021.115594

0           3           6           9           12 years
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CASE STUDY REPORTS!

On-farm Research Indicates Importance of 

Cover Crops for Soil Health in Nebraska
JANUARY 20, 2022

Summary of Research Articles and Discussion
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February 17th in 
Multiple Locations!

Copyright ©2022



2/2/2022

10

Slide 19
10:59 AM

New NRCS Soil 
Health Resource 

Concerns 

• Compaction

• Organic matter depletion

• Concentration of salts or 
other chemicals

• Soil organism habitat loss 
or degradation

• Aggregate instability

Slide 20
10:59 AM
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Slide 21
10:59 AM

Slide 22
10:59 AM

New Conservation Practices

• Soil Health Testing Activity (216)
 Soil Health Assessments

• Soil Carbon Amendment (808)
 Compost (Composted Manure)

 Carbon Amendments (Coal Ash)

 Biochar

 Wood Chips
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CP 216 - Soil Sampling Practice

• Facilitating Cons. Practice

• Quantitative analysis of soil 

physical, chemical, and 

biological properties

• Assist in designing a Soil 

Health Management System 

based on the results of the 

soil tests

• 5-yr recommendation; 3-yr 

return interval preference 

• Conservation Practices 

made available in EQIP

• Aggregate 
stability

Soil  Structural 
Stability & Water 

Partitioning

• Soil organic C
Soil Organic 

Matter Cycling

• Permanganate 
Oxidizable C 
(Active C)

Active Carbon

• Short-term C 
mineralization 
(respiration)

Microbial Activity

• Acid Citrate 
Extractable 
Protein

Bioavailable 
Nitrogen

216 - Soil Health Testing Activity

Using the same validated methods
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The 
Importance 

of the 
combination 

of Tests

Aggregate 

Stability

Soil

Organic 

Carbon

Active 

Carbon 

POX-C

Short Term 

Carbon

Mineralization

Bioavailable 

Nitrogen

CP 216 - Soil Sampling Practice
Typical scenario: We Just Dive In! Right?

HOLD ON – Let’s Make a Plan

Example: If Compaction and  Aggregate Instability
are identified as the resource concerns.

Identify the preferred sampling locations and 
timing.

Management options to address include Cover 
Cropping, Conservation Crop Rotation, and No-
Till Management.

There are still decision to be made! 

• Cover crop mix/seeding rate/timing

• Residue type/amount

• Crop Rotation

• Nutrient Management

• Soil Carbon Amendments?
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A Planning and Monitoring Matrix 
A New National Technical Note:  Addressing Resource Concerns with 

Conservation Practices within an Integrated Soil Health Management System

Soil Carbon Amendment (808)

Future Code-336
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Soil Carbon Amendment

Biochar
Stable form of carbon

High C char can lock up P in soils (and immobilize N though)

Good for soil organism habitat, space/shelter, drawing diversity

Good companion with Woody Residue & Brush Management, 

Forest Stand Improvement

Lehmann et al.

Not an endorsement, 

only an example
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3 to 5 years down the road…

Repeat Soil Sampling with 216 

Soil Health Testing Activity

Evaluate Environmental 

Benefits and Outcomes

Adjust the Plan

Support Continuing Education

Measure Success and 

Recognize the Benefits!

For more 
information

• Contact your local USDA-
NRCS Service Center to 
discuss these new 
opportunities.

• Field Office Technical Guide 
(eFOTG) - to learn about 
expected physical effects of 
conservation management 
systems

• Web Soil Survey - for general 
land use planning and decision 
making
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Meeh, NRCS

This information is provided as a public service and constitutes no endorsement 

by the United States Department of Agriculture or the Natural Resources 

Conservation Service of any service, supply, or equipment listed. 

While an effort has been made to provide a complete and accurate listing of 

services, supplies, and equipment, omissions or other errors may occur and, 

therefore, other available sources of information should be consulted

The USDA is an equal opportunity provider and employer.

How can you improve Your 
Soil’s Health?

Dig In and Learn A Lot!

• Aaron Hird, State Soil Health Specialist, Nebraska - USDA/NRCS

• 100 Centennial Mall North, Room 152

• 1-402-437-4053    

• Aaron.Hird@usda.gov

• www.nrcs.usda.gov/clientgateway

• Nebraska NRCS  
http://www.nrcs.usda.gov/wps/portal/nrcs/site/ne/home/

Contact Info:
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