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FY 2021 Soil Health Update
Aaron Hird

 Nebraska’s Healthy Soil Task Force – LB 243
- Final Report Submitted and LR-5 forwarded to the Legislature.
- Next Steps:  Finding support of the various aspects of the strategic plan and advancing those 

forward. 

- Key NRCS Deliverables: 
 Nebraska Resource Assessment Maps

 Work to Establish a “Measurement of Success” in Nebraska via Cooperative Partnerships with UNL.



FY 2021 Program Opportunities

 2019 RCPP with TNC, Central Platte and Upper Big Blue NRD’s and associated partners. 
 Ecosystem Services Market Consortium
 Led by former Chief Bruce Knight
 Originally conceived by the NOBLE Research Foundation in partnership with TNC and NRCS.

 Major Businesses and NFP’s, and Ag Industry contributed matching funds
 Hiring full time employees to be hosted at NRD offices and NRCS/FSA Office. 
 Soil Health Management System Planning and Contracting
 100,000 acres of cover crops in 3 years
 Voluntary participation in multiple incentive programs and investment markets.

2020 Game and Parks Commission RCPP – Partnership with Pheasants Forever in Hitchcock, Red Willow 
and Furnace Counties.   Cover Crops for Wildlife Habitat – Season Long Cover or After Wheat.  
 Interest has grown over the past 3 years and Quinn Barnas has completed Soil Health Inventories on many fields.

2020 Precision Ag Coordinator – Nathan Pflueger – York F.O. – PF and QF – Cover Crop Initiative  



Northeast Community College (NECC)
Community College Alliance for Agricultural Advancement (C2A3) Project with NECC at Norfolk, NE.

NRCS National and Regional Office level cooperative agreement

Facilitate the engagement with Community Colleges and opportunities to establish Conservation Plans on College 
Farms, provide outreach and educational opportunities for the community and students and advise projects 
investigating the benefits of soil health management.

Community College Level internship opportunity for a student to conduct a field trial and facilitate the ongoing 
treatment of the college field already in a comparison study hosted by Soil Health Partnership.  

The synergy in this project is amazing.



UNL – NRCS Partnership

The UNL – NRCS Partnership continues to expand and improve.
◦ 2010 – Present – UNL’s Soil Health Clinic – Biological, Chemical and Physical Soil Properties – by Dr. Keith 

Glewen.
◦ 2014- Present – Eastern Nebraska’s Soil Health Conference – UNL - ENREC - Meade, NE
◦ 2016 - Present – Nebraska’s On Farm Research Network – Soil Health Demo Farms Cooperation
◦ 2018-2022 – UNL’s IANR – Dept. of Agri/Hort – Assistant Professor, Dr. Andrea Basche - Soil Health 

Demonstration Farm Cooperative Agreement for Analysis and Case Studies
◦ 2018-Present – Nebraska’s On Farm Research Network Soil Health Study Results Update Meeting – York, NE
◦ 2019 CIG – Nebraska’s On Farm Research Network CIG – Precision Ag and Nitrogen Management
◦ 2019 CIG – Nebraska’s TAPS program CIG – Developing the Best of the Best Good Farming Practices
◦ 2019 CIG – SWCS and Land O’Lakes – Facilitating Farmer Cooperatives in their network to test and promote 

soil health Mngt.
◦ 2020-2023 – UNL’s School of Natural Resources – Conservation and Survey Division – Assistant Professor Dr. 

Judy Turk - The relationship between soil color and soil organic carbon in Nebraska soils
◦ 2020-2023 – UNL’s IANR – Department of Agronomy and Horticulture – Assistant Professor Dr. Michael Kaiser 

- Impact of land use on deep soil organic carbon dynamics in Nebraska
◦ 2020-2023 – UNL’s IANR – Department of Agronomy and Horticulture – Assistant Professor/Extension 

Specialist,  Dr. Bijesh Maharjan - Developing An Interactive Soil Health Reference Site Map for Nebraska to 
Understand the Soil Health Gap.



NRCS - National Soil Science Center 
(NSSC) Research in Nebraska

Soil Water Movement Study –
Research Project in Nemaha County  
studying the relationship between 
soil, management and the landscape 
on the movement of water in a 
watershed.  



DSP Repeated Measures

•2013-15 DSP Inventories were a new idea promoted and adopted for use in Nebraska.

•2015-2019 DSP Inventories were piloted in two comparison studies in Nebraska.

•2020 - DSP Inventories will be utilized during the development of Soil Health Reference Sites:
• 20 Paired locations (Un-Plowed Range & Cropland) will include “Deep Carbon Sampling”
• 10 Sites will be selected in Dominant/Critical Soils in Production Landscapes across Nebraska
• These soil samples will be utilized as a pilot for the Soil Color : Soil Organic Matter Correlation

•2019 – Lincoln MLRA office completed 10 DSP & kSAT inventories on the Uly Soil.

•2021 – Lincoln MLRA Office proposed to complete 10 DSP/kSAT inventories on the Holdrege Soil.

•2020 – 41 DSP Inventories were completed at the Soil Water Movement Study Land Scape Positions.

•2021 – 30 DSP Inventories are planned in collaboration with UNL partnership opportunities.



2021 Soil Health Workload Update

◦ 2016-17 Soil Health Demonstration Farms
- Drawing toward the end – Progress and Current Crops
- 2020 Fall Field Work – What, When and Where? – Area Team Meetings
- Field Days Coming up – Howard & Greeley Counties

- Updated Soil Health Worksheet and App
◦ UNL Demo Farm Cooperative Agreement

- Management System Intensity Assessment
- TerrAvion Imagery Analysis – in field validation of remote sensing
- Final Case Study Development – OFR Agronomic Info for 2021
- SHA on the 2017 contracts each year, now at randomized locations. 



NRCS 
Nebraska 
Soil         
Health 
Strategic Plan
STRATEGICALLY THINKING FOR THE 
FUTURE 



NRCS Nebraska’s Soil Health 
Initiative and Support

2014 – Nebraska’s Soil Health Assessment Worksheet and Area SH Committees Developed

2015 – Nebraska’s Soil Health CIG to review Haney Test Results across a spectrum of soils.

2016-2017  Concept for the Nebraska Soil Health Initiative

2017-2020  The Nebraska NRCS Soil Health Strategic Plan

2018-19 – Nebraska Soil Health Round Table Discussion

2019 – Support of Nebraska Legislative Task Force resulting from LB-243

2021 – Moving forward…



Nebraska NRCS Soil Health Initiative 
Strategic Foundation

 Communication, Coordination and Collaboration

 Partnerships Remain a Central Focus

 The Innovation Adoption Curve – The Early Majority Audience

 Facilitating Geographically Distributed, 

Locally Important, Statistically Valid, On Farm Research

 Developing and Utilizing Measurements of Success

 Working to Advance the Science of Soil Health



Online or In-Person,  
February 25th or 26th at 
multiple locations!





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!



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



The Compounding Effects of Applying the Principles
Bulk Density Change with 
Soil Health Management 0-5 cm depth

Demonstration Farm Years  of Cover 
Crops Use

Soil Survey 
Determined           
Ideal Density 
(g/cm3)

Average 2016 or 
2017 Benchmark 
Bulk Density

Average 2018 
Bulk Density

Average 2019 
Bulk Density

Average 2020 
Bulk Density

Nemaha County - Obermeyer - WH 5 Silty clay loam < 1.40 1.25 1.17 1.26 1.26
Nemaha County - Obermeyer - WK 5 Silty clay loam < 1.40 1.25 1.30 1.27 1.27
Otoe County - McDonald 9 Silty clay loam < 1.40 1.15 1.07 1.12 1.18
Seward County - Ficke 5 Silty clay loam < 1.40 1.23 1.19 1.31 ------
Stanton County - Pestel 8 Silty clay loam < 1.40 1.09 1.09 1.11 1.14
Knox County - Steffen 7 Silt loam < 1.40 1.22 1.32 1.13 1.27
Franklin County - Bauer 5 Silt loam < 1.40 1.37 1.31 -------- 1.30
Merrick County – Seim – Striptill 4 Loamy sands < 1.60 1.35 1.41 1.25 1.36
Howard County – Sack – Convert to 
Notill 4

Silty Clay Loam < 
1.40 1.08 1.23 1.15 1.07



2020 Cover Crop Research – Dodge Co



New Soil Health 
Resource Concerns 
and Payments

Slides Credit to:
Brandon R. Smith, Ph.D.
USDA-NRCS Soil Health Division
Carlos Villarreal, State Soil Scientist, NE
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New NRCS Soil 
Health Resource 

Concerns 

• Compaction
• Organic matter depletion
• Concentration of salts or 

other chemicals
• Soil organism habitat loss 

or degradation
• Aggregate instability
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New Conservation Practices

• Soil Testing Activity (216)
 Soil Health Assessments
 Heavy Metal Testing

• Soil Carbon Amendment (808)



CP 216 - Soil Sampling Practice
• Facilitating Cons. Practice
• Quantitative analysis of soil 

physical, chemical, and 
biological properties

• Assist in designing Soil 
Health Management System 
(implementation 
requirements) based on 
results of the soil test

• 5-yr recommendation; 3-yr 
preference 

• Cons. Practice made 
available for FY2021



• Aggregate 
stability

Soil  Structural 
Stability & Water 

Partitioning

• Soil organic CSoil Organic 
Matter Cycling

• Permanganate 
oxidizable C 
(Active C)

Carbon Food 
Source

• Short-term C 
mineralization 
(respiration)

Microbial Activity

• Acid Citrate 
Extractable 
protein

Bioavailable N

“Basic” Soil Health Test
Using same methods & validated



CP 216 - Soil Sampling Practice
Typical scenario: 

Conservation Planner and Producer 
identify Compaction and  Sheet and Rill 
Erosion as potential resource concerns.

Participant chooses to adopt cover 
cropping and No-Till residue management 
conservation practices.

There are still decision to be made! 
• Cover crop mix/seeding rate
• Residue type/amount
• Crop Rotation
• Soil Carbon Amendments



Planning and Monitoring 
Tech note for understanding soil health assessment results to 
plan and monitor practices



Soil Carbon Amendment (808)



Soil Carbon Amendment (808)



Biochar
Stable form of carbon

High C char can lock up P in soils (and immobilize N though)
Good for soil organism habitat, other important things
Good companion with Woody Residue Trt. (e.g. Kansas), Brush 
Management, TSI

Lehmann et al.

Not an endorsement  
only an example



3 to 5 years down the road…

Repeat Soil Sampling with 
216 Soil Testing

Evaluate Environmental 
Benefits and Outcomes

Make Plan Adjustments

Share Information

Support Education



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



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 soon do we need 
to improve Soil Health 
and what would that 
change?



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

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

Contact Info

http://www.nrcs.usda.gov/clientgateway
http://www.nrcs.usda.gov/wps/portal/nrcs/site/ne/home/
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