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Presentation Notes
Hello, I’m Skye Wills the National Leader for Soil Research at the National Soil Survey Center part of the Natural Resources Conservation Service in the United States Department of Agriculture
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Presenter Notes
Presentation Notes
Black soils are extensive in the US.
They are prevalent in the central U.S, Northern Great Plains and Palouse region of the pacific northwest.

I am going to talk about how we assess black soils utilized for cultivation.

I will introduce topics used in soil survey (dynamic soil properties), many governments and non-profits organizations (soil health indicators) and tie them to the overarching idea of soil security.  I will use two examples of Black Soils in the US to illustrate these concepts.
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Presenter Notes
Presentation Notes
DSPs are properties that change on a human time scale.
Dynamic soil properties – term used in soil survey to refer the properties that change on the human time scale (decades to centuries) with disturbance (fire, land use, management practices)
We have official guidance documents for how to measure and document DSPs.
There are many soil survey projects measuring DSPs across the US (as indicated by the green icons)
Some use field-based methods of analysis, others have intensive laboratory analysis planned.
The stated goal is to add useful information about how properties change disturbance, including crop production and land management, overtime time.  

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/ref/?cid=nrcseprd1343021
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Soil Health Indicators in NRCS

Definition of soil health: https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/

Soil Health Technical Note Provides Standard Methods for Measuring Soil Health Indicators
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Presenter Notes
Presentation Notes
USDA among other organizations, has made soil health a priority in recent years.

The general concepts are familiar to many soil scientists, but how to measure soil properties that indicate soil health is much less certain.  The Soil Health Tech Note provides best practices used and recommended by USDA.

Official definition of soil health:
Soil health, also referred to as soil quality, is defined as the continued capacity of soil to function as a vital living ecosystem that sustains plants, animals, and humans. This definition speaks to the importance of managing soils so they are sustainable for future generations. To do this, we need to remember that soil contains living organisms that when provided the basic necessities of life - food, shelter, and water - perform functions required to produce food and fiber.

https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/


https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://directives.sc.egov.usda.gov/40576.wba
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Science of Soil Health Initiative: Will the things we see in the field
translate into scientific measures that we can capture in soil survey
databases and products?
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Presenter Notes
Presentation Notes
The Science of Soil Health Initiative seeks to investigate the science behind soil health and link concepts to real world data.

two examples of the Palouse soil.  Visually we can see that the perineal grass has much better structure.  It was much more friable, easier to sample – but difficult to get a good volumetric sample for bulk density. 

What differences will tests show – do the field metrics work best, lab, physical, biology etc.?
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Presenter Notes
Presentation Notes
#DSP4SH – Dynamic Soil Properties for Soil Health

There were many goals for this project.

This talk will focus on the first goal – develop reference values of soil health indicators for general soil groups


US DA United States

? Department of

Agriculture

Black Soils of the United States

b

|Ij(eith Series - Aridic Argiustolls ?«; _

SR
ir ?*—a.,,_ 3
e ]

e r.'

- --__-ﬁwmﬂa 4

THCS
Lh
Juite R, T

Hawax ano.
o son Pre———— n
o W 20 ET) o0 0

USIDA United States Department of Agriculture

= Natural Resources Conservation Service
Soil and Plant Science Division

The Keith series consists of very deep, well drained, soils that formed in calcareous

loess. Keith soils are on upland hillslopes, tableland plains, and valley terraces. Slopes Natural

range from O to 6 percent. Mean annual precipitation is about 46 centimeters (18 S,

inches) and the mean annual air temperature is 11 degrees C (52 degrees F). ,\m . “Ifiqr
conservation

TAXONOMIC CLASS: Fine-silty, mixed, superactive, mesic Aridic Argiustolls Service

nrcs.usda.gov


Presenter Notes
Presentation Notes
We will look at two disparate DSP4SH projects that overlap with black soils

The first soil is from the central US Great Plains region, Keith soil.  It is a dry Mollisol – formed in loess under short-grass prairie.
We predicted a low probability of a black soil in this location; but the official soil description indicates it is close to the black soil definition (the color shifts from 3/2 to 4/2 near 50cm).
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Presenter Notes
Presentation Notes
The second project I’ll discuss today was on the Palouse soil series (pacific northwest, Washington state).
These are similar to Keith in parent material (loess) and native vegetation (prairie grassland) but occur with a Xeric or Mediterranean climate with wet winters and dry summers.
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Presenter Notes
Presentation Notes

Pedons were collected to 100cm depth under three management systems – any differences in color  (shown) were very subtle; but the reference conditions (rangeland or perennial grasses used for grazing) were more likely to have black soil colors at 50cm.

Official series information - https://casoilresource.lawr.ucdavis.edu/sde/?series=KEITH
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Presenter Notes
Presentation Notes

Color changes were subtle and dark to the depths assessed in this project  - 120cm;

There are no pedons that do not meet the requirements for black soils.

Official series information - https://casoilresource.lawr.ucdavis.edu/sde/?series=Palouse
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Presenter Notes
Presentation Notes
Data from the Keith and Palouse soil series

Plots of dynamic soil properties (DSPs) with depth show that differences are concentrated in the epipedon (surface layers).

Here you see management systems compared
BAU – Business As Usual, conventional row-crop agriculture (corn/maize in Keith, winter wheat in Palouse)
SHM – Soil Health Management system, row-crops with no-till and some cover crops
Ref – Reference Conditions (ecological potential), native or naturalized vegetation

For the following properties:
%SOC – concentration of carbon measured by combustion
Aggregate Stability - % water stable aggregates from 1-2mm
Bgluc – ß-Glucosidase enzyme activity (mg kg-1 hr-1)
POX-C – MnO-4 oxidizable carbon (mg kg-1)
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Presenter Notes
Presentation Notes
Since the differences are most notable in the surface, I’ll focus on just those samples for simplicity.

This is a summary of %SOC by general management system in Keith and Palouse.

Remember, there are some differences within management system
Reference –Keith-Native, was never plowed; Palouse - CRP, is a naturalized grass that planted ~ 15 years ago to reduce erosion.
The CRP sites could have been previously degraded and not completely recovered.

We found 1 single site in true native reference (never plowed) conditions.  The SOC content in surface was 4.6%.
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Presenter Notes
Presentation Notes
Taking the initial project data as presented:
Ecological Potential (or Capability) is not the same for both soils – we will need more than one reference within Black Soils.
Is this due to the quality of the reference conditions studied (native rangeland vs. CRP(naturalized grass) vegetation)?
The Palouse landscape is very dynamic and past erosion and deposition could alter current condition

The condition of management systems evaluated is not consistent.  Is this due to inherent soil factors, or management systems selected for review?

More work is needed before this information is summarized and shared with soil survey users.
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SHAPE curves and scores for examples

The SHAPE tool is a flexible, robust, and user-friendly soil health interpretation framework
grounded in the principles of soil science to:
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Presentation Notes
Alternate way to assess status within a group of soils.

SHAPE curves assess soil condition on a continuous scale for a peer group of soils based on texture, taxonomy and climate.

These curves provide a score between 0 and 1 peer groups of soils based on a likelihood function fitted with existing soil measurements.

https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/saj2.20244
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Kansas — Keith Soil Series
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Presenter Notes
Presentation Notes
For the Keith surface samples, the % SOC measured scored 0.92 in the reference

Adding both soil health management and business as usual system to the same curve gives scores of 0.23.
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Initial Results from Minnesota
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Presenter Notes
Presentation Notes
Newly gathered data in midwestern black soils will give us a better picture – but it is very hard to find reference conditions to pair with cropped soils.
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Summary

Black soils are extensive in the US

Black soils can be used to group soils and
evaluate soil assessments

« Ecological potential — capability

« SHAPE curves

These concepts can be linked to soill
security and food security

On-going work to evaluate black soils in the
north central US will provide more
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Questions: skye.wills@usda.gov

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 ée.%, Braille,
Iar%aGprmt 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 comeIaint, 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 growde in the Tefter 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.

Natural
Resources
Conservation
Service

nrcs.usda.gov


https://www.usda.gov/oascr/how-to-file-a-program-discrimination-complaint
mailto:program.intake@usda.gov

	Skye Wills (presenter)�	Stephen Roecker, Suzann Kienast Brown, �	Jason Nemecek, Paul Reich
	Slide Number 2
	Dynamic Soil Properties (DSPs)
	Soil Health Indicators in NRCS
	Science of Soil Health Initiative:  Will the things we see in the field translate into scientific measures that we can capture in soil survey databases and products?  
	Assess a common set of laboratory and field indicators across a range of soils and management systems
	Slide Number 7
	Slide Number 8
	Keith Soils in DSP4SH project
	Palouse Soils in DSP4SH project
	Slide Number 11
	Slide Number 12
	Slide Number 13
	SHAPE curves and scores for examples 
	Slide Number 15
	Slide Number 16
	Summary
	Questions:  skye.wills@usda.gov

