Focus on Regenerating Soil Structure and the Soil Ecosystem

By Aaron Hird, NE NRCS Soil Health Specialist




Extreme Weather

Resilient Soil



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

e “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 “know” what they are doing.”
Warren Buffet

ACTIVE SOIL MANAGEMENT
Cover Crops planted after harvest for Erosion Control
and to Address Compaction. Pictured after grazing.

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



Soil Health Defined:

* The continued capacity of the soil to function as a
vital living ecosystem that sustains plants, animals,
and humans.




Regenerating Soil Health is achieved by taking

- Integrating fivestock s like greasing the wheels Handouts provided




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

Building Soils For Better Crops, Sustainable Soil Management, 3™ edition, page 16, SARE Publication.

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

Cover Crops have a High Rooting Pressure Tolerance and Can Penetrate High Bulk Densities!



NE NRCS Soil Health Assessment is based on Dynamic Soil Properties

* As the Dynamic Soil Properties change the Soil Functions change

Dynamic Soil Properties  Soil Functions

Biological Activity Nutrient cycling

Bulk Density Water (infiltration & storage)
Color Filtering and Buffering
Aggregate Stability Physical Stability and Support

Structure Habitat for Biological Activity




Nebraska NRCS
Soil Health Initiative

Partnerships remain our central focus.

Continue to gec()jgraphically 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 Demonstration
Farms

* Provide a local source of information to
answer common questions

* Validate Soil Health Management
Systems locally via case studies and
field days.

* Focus on the Communication about Soil
Health through outreach, education,
training and partnership opportunities



Demonstration Fields = On Farm Research

* A5 year, field scale, comparison of two Cover Crop Adaptive Management Activities

A system comparison throughout a 5-year 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.

. NDRE Source: NE ON FARM RESEARCH
Interested? Contact your local NRCS office!



2020 RESULTS!




2020 Cover Crop Research — Dodge Co

Incorporation of Small Grains and Cover Crop in a Corn-Soybean Rotation, NRCS Demo

Farm
Table 1. Soil physical, chemical, and biological properties for check and intensive system treatments.

Infiltration Soil moisture Bulk density  Soil temp. Soil Total soil
Treatment . 3 a1 health
(in/hr) (%) (g/em?) (F) respiration score?

2017 (1 sample per treatment replication, n=4 per treatment; samples collected on Nov. 14, 2020)
Check 0.015 A* 245 A 1.21A 419 A 3.67A 126 A
Intensive System  0.480 A 23.5A 1.06 A 42.5A 3.92A 15.2 A
P-Value 0.551 0.3471 0.315 0.500 0.678 0.272
2019 (1 sample per treatment replication, n=4 per treatment; samples collected on Nov. 6, 2019)
Check 1.84 A 26.8 A 1.06 A 39.92A 3.12A 1498
Intensive System  3.20 A 25.8A 1.06 A 39.95A 3.00A 185 A
P-Value 0.2692 0.591 0.869 0.718 0.638 0.0721
2020 (2 samples per treatment replication, n=8 per treatment; samples collected on Nov. 3, 2020)
Check 1.36 A 28.7 A 1.14 A 441 A 294 A 1/.8B
Intensive System  3.46 A 28.7 A 1.14 A A4.0 A 294 A 18.6 A
P-Value 0.117 0.969 0.992 0.781 1.00 0.055

150il respiration (Modified Solvita burst).

2Score based on field assessment. The overall indicator score is based on the sum of 8 indicators (1=degraded, 2=in transition,
3=healthy): soil structure, structure type, surface condition, soil management, soil pores, earthworms, biological activity, and smell.
Soil assessment was not completed in 2018 as it was originally planned for every other year interval.

*Walues with the same letter are not significantly different at a 90% confidence level.

Table 3: 2020 corn moisture, yield, and net return for check and intensive system treatments.

Moisture Corn Yield

(%) (bu/ac)t
Check 14.7 A 183 B
Intensive System 143 A 202 A
P-Value 0.168 0.00413

*Values with the same letter are not significantly different at a 30% confidence level.



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







How can you improve
Nebraska’s Soil Health?

Dig In and Learn A Lot!




In accordance with Federal civil rights law and U.S. Department of Agriculture

(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and employees, and
institutions participating in or administering USDA programs are prohibited from discriminating based
on race, color, national origin, religion, sex, gender identity (including gender expression), sexual
orientation, disability, age, marital status, family/parental status, income derived from a public
assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any
program or activity conducted or funded by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program
information (e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact the
responsible Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA
through the Federal Relay Service at (800) 877-8339. Additionally, program information may be made
available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint
Form, AD-3027, found online at How to File a Program Discrimination Complaint and at any USDA
office or write a letter addressed to USDA and provide in the letter all of the information requested in
the form. To request a copy of the complaint form, call

(866) 632-9992. Submit your completed form or letter to USDA by:
(1) mail: U.S. Department of Agriculture

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax:(202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.


https://www.ascr.usda.gov/how-file-program-discrimination-complaint

Contact Info

» Aaron Hird, State Soil Health Specialist, Nebraska - USDA/NRCS
* 100 Centennial Mall North, Room 152

e 1-402-437-4053

* Aaron.Hird@usda.gov

e WWW.Nnrcs.usda.gov/clientgateway

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



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