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Presenter
Presentation Notes
Legume mixture with Crimson clover cover crop (Habitat)  Who says you can’t build healthy soils in Sandy Soils in the Southeast; SH 101 Training in Georgia.  Discuss why scienced based approach is important along with practical knowledge to promoting healthy soils.



Deputy Chief for Soil Science and Resource Assessment
Soil Science Division
National Soil Survey Center
Soil Quality and Ecosystems Staff

• Direction and Review
• Literature Search, Analysis, Development, and Summary

Deputy Chief for Science and Technology
East National Technology Support Center
National Soil Health and Sustainability Team

• Direction and Review
• SharePoint and Web site Development
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A Collaborative Project of the 
NRCS SSRA and S&T Deputy Areas

Presenter
Presentation Notes
It is a collaborative project with both the SSRA and S&T Deputy Areas




Chemical
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Features of the Soil Health 
Literature Review Project 

• Peer-reviewed papers 
• Scientific underpinning
• Focus on physical properties (limited chemical and 

biological properties papers included)
• Primarily cropland practices
• Tool for NRCS and partners (internal and external)
• Biological and economic impacts are targeted (future)

Biological

Physical

Presenter
Presentation Notes
There are over 180 peer reviewed papers compiled on the impact of conservation practices on soil physical and chemical properties important for soil health.

It provides a scientific underpinning for soil health impacts from major conservation practices (In specific settings some practices don’t always have a positive improvement on soil properties).   Does not discount that on-farm knowledge, demonstrations also provide local knowledge.  This project focused only on peer reviewed research 

It has a focus on soil physical properties.  Biological properties are being compiled by USDA Agricultural Research Service and will be included at a later date.  Economic impacts are also being targeted for future summary and publishing.

Search for applicable literature to a specific area, conservation practice or soil property for use by SRCs, SSS, State Agronomists and other technical staff for a wide array of uses.  Also has use for partners

Future developments:  to fill gaps (USDA employees and partners are encouraged to provide additional literature to be considered for inclusion on the SharePoint matrix); plans to add information on cover crops, economics and biological properties.  Stress that this is only the start and future literature well be added.

External users: can use to search for peer reviewed articles for a specific topic
Future updates





Features, cont.
• Random, unbiased selection of papers
• Searchable by practices and properties
• Literature search not all-inclusive (dynamic)
• Submittal process
• Targeted by practice and physical properties 
• National Ag Library
• Digi top, Google Scholar
• Journal Articles (NSSC

Library)
• US and abroad

Presenter
Presentation Notes
Random search of literature from traditional sources available to USDA e.g. National Ag Library.  Does not discount demonstrations, farmer knowledge etc.  Unbiased…   Papers are not limited to US some are from abroad (mostly US).



Soil Health Definition

• Capacity of the soil to function as a vital 
living ecosystem that sustains plants, 
animals, and humans
– Nutrient cycling
– Water (infiltration & availability)
– Filtering and  Buffering
– Physical Stability and Support
– Habitat for Biodiversity

Presenter
Presentation Notes
Relate this to your personal health. Do the right thing and your health improves.  Strong focus on key functions that a healthy soil provides. The goal is to optimize soil chemical, physical properties to optimize soil biota, nutrient cycling, filtering, structure, etc.

This is the definition of Soil health we are using.  The term “Health” was purposely chosen instead of “quality”.  
Quality implies analysis and quantifying
Health implies management actions that leads to a condition or state, there is something that can be done to change health in a positive trend

The key to the definition is that soil health is:
Continued capacity—implies rejuvenation and then sustainability
Soil is a living ecosystem– folks need to recognize the ground beneath them is a living ecosystem
Soil function – soils need to provide the basic functions below in order for food & fiber production to meet the demands in slide 1

Nutrient Cycling - Soil stores, moderates the release of, and cycles nutrients and other elements. During these biogeochemical processes, analogous to the water cycle, nutrients can be transformed into plant available forms, held in the soil, or even lost to air or water.
Water Relations - Soil can regulate the drainage, flow and storage of water and solutes, which includes nitrogen, phosphorus, pesticides, and other nutrients and compounds dissolved in the water. With proper functioning, soil partitions water for groundwater recharge and for use by plants and soil animals.
Biodiversity and Habitat - Soil supports the growth of a variety of plants, animals, and soil microorganisms, usually by providing a diverse physical, chemical, and biological habitat. 
Filtering and Buffering - Soil acts as a filter to protect the quality of water, air, and other resources. Toxic compounds or excess nutrients can be degraded or otherwise made unavailable to plants and animals.
Physical Stability and Support - Soil has the ability to maintain its porous structure to allow passage of air and water, withstand erosive forces, and provide a medium for plant roots. Soils also provide anchoring support for human structures and protect archeological treasures.




Soil Health vs. Soil Quality
• The two terms are often used interchangeably.

• Some use the term Soil Quality to refer to Inherent Soil 
Properties such as texture and depth and Soil Health to 
refer to Dynamic Soil Properties such as organic matter, 
bulk density and aggregate stability.

• Soils with good quality are more resilient (bounce back 
from abuse) and more resistant to degradation.

• Dynamic soil properties are near optimum for a healthy 
functioning soil (soil functions provided are important).

• Soil Health = Living Ecosystem vs. Soil Quality = specific 
SQ indicators measured.

Presenter
Presentation Notes
Discuss key differences and similarities of SH and SQ. Most literature focuses on SQ measurements.



Soil Health Planning Principles 

1. Manage more by Disturbing Soil Less
2. Use Diversity of Plants to add diversity to soil 

microorganisms 
3. Grow Living Roots throughout the year
4. Keep the Soil Covered as much as possible
• Integrate livestock
• Manage compaction
• Control erosion

Goal: To create the most favorable habitat 
possible for the soil-food web

Presenter
Presentation Notes
Following these four planning principles plus 3…  in a systematic approach can accelerate soil health improvements used in SHMS planning.  Additional measures necessary to avoid compaction and erosion control are also needed.   In general when following the 4 main principles will control erosion and achieve ideal physical, chemical and biological soil conditions creating the most favorable habitat for the soil food web



Presenter
Presentation Notes
Soil Health Management Systems VS. Individual Practices….  What do they do for soil quality?  How do they help?  Do practices really do what is expected???



Targeted Conservation Practices

Presenter
Presentation Notes
Folders of peer reviewed literature stored by practice,  Some literature was found for all of these practices.  Some literature addressed multiple practices and multiple soil properties…
Focused literature search on key soil health practices used primarily on cropland.



Selecting Soil Quality Indicators
• Chemical

– Soil test, such as N, P, K, pH, NA, salinity, sodicity, etc.
• Physical

– Aggregate stability
– Available water capacity and water retention
– Crusting
– Compaction layers
– Bulk density
– Infiltration

• Biological 
– Organic matter (soil color)
– Potential mineralizable N
– Active carbon
– Respiration 
– Microbe analysis 
– Earthworms
– Fungi

Presenter
Presentation Notes
Soil quality indicators are physical, chemical and biological properties, processes, and characteristics that can be measured and  changes monitored for overall soil health.  These indicators were used as a starting point on which properties to include in literature search (not all inclusive) and some have limited peer reviewed research.

Soil testing for soil health generally includes information for: 
Chemical (standard soil test)composition
Physical attributes aggregate stability, Available water, and hardness of different layers
Biological or various was to account for the biological activity in the soil
Organic matter usually part of a standard soil test, has impact on all most soil function necessary for food and fiber production
Active Carbon a measurement of that fraction of OM that is readily available as a carbon sources for soil microbes
Mineralizable N measure of the potential of soil microbes to mineralize N into forms available to plants NH4+
Respiration a measurement of CO2 being released by soil microbes
Microbe analysis a measurement of the microbe composition in the soil, e.g. bacteria, fungi, protozoa & nematodes 
All assessments of soil health utilize some of these elements



Soil Properties
• Properties in the Matrix (abbrev)

– BD, Compaction, Soil H2O, Ksat, Infil/Drain, 
Earthworm, Crust/Seal, Aggregate, Structure, 
Surf Rough, SOM, Fungi, Nitrogen, Phosphorus, 
Soil pH/EC/NA, Hvy Metals, Pest Mvmt/Degr

• Primarily Physical Properties

Presenter
Presentation Notes
Abbreviation of column headers included in SH literature review matrix.  Even though earthworms, fungi and chemical properties were included in literature review matrix, the focus of initial literature search was on physical properties.
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Features of the Soil Health Literature Review 

Public Web site

• Summary of effects of 
conservation practices on 
soil properties

• Excel spreadsheet (matrix) of 
addressed practices,
properties, and climate for 
each paper/author(s)

• Data dictionary

• Short summaries and 
citations  of papers

• Link to USDA Employee 
SharePoint

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

Presenter
Presentation Notes
A Public Web site has been developed (review how to find it)
Provides information about SH literature review including:  
Summary of effects of conservation practices on soil properties
Excel spreadsheet (matrix) of practices/properties/climate data
Data Dictionary
Short summaries/citations of papers
This site does not provide access to peer reviewed literature (SharePoint does for USDA employees only)




Soil Health Literature Summary
Key conservation practices summarized:
• 328 Conservation Cropping Rotation 
• 329 Residue and Tillage Management, No-Till
• 340 Cover Crops 
• 484 Mulching
• 590 Nutrient Management
• Additional practices in the future

Presenter
Presentation Notes
Effects of key conservation practices designed to address soil health primarily on cropland were summarized from literature, important to note that impacts of practices are related to the entire management system utilized not single practices.  Additional practices for grazinglands and cropland such as Prescribed Grazing, forage harvest management etc. will be added as requested….  Considered a dynamic document, intended to provide general information on practice effects.



Soil Health Literature Summary, cont.

Presenter
Presentation Notes
Screen shot of TOC - Summary of five practices (table of contents)



Soil Health Literature Summary, cont.

Presenter
Presentation Notes
Screen Shot 329 No-Till Focus on Main Points of practice summaries
This document is dynamic and will be improved as additional literature is added.
List practice definition, purpose, applicability from FOTG standard
Discusses general impacts of the practice based on literature reviewed to this point.  For example, NT generally improves soil aggregation, micro pore connectivity, infiltration, initially increase surface BD etc.
Practice effects are variable and dependent on climate, systems approach (other practices), length of time (transition), climate, site/soil limitations, past management, level of disturbance
Most research does not focus on the entire management system but rather focuses on specific management changes or a single practice and soil quality measurements or changes.




Soil Health Literature Summary, cont.

Presenter
Presentation Notes
Screen Shot - Summary of NT includes this table that has  some key elements of limited literature Review. Impact on soil property (negative or positive); Tillage systems most beneficial; SHMS systems compared; length of NT; Moisture and Temp regions; soil/site limitations; author.   All of this are important to summarize impacts of practice.  (notice that practices that impact



No-Till Literature Summary (keys) 
• Limitations of the soil and site
• Previous management 
• Soil temperature and moisture regime
• Diversity and intensity of the crop rotation
• Type and amount of crop residue (C:N ratio)
• Removal of residue after harvest
• Irrigated vs. rainfed
• Adaptive management!!!

Presenter
Presentation Notes
Example of things to considered in literature summary.  When looking at a given practice such as No-Till other practices can provide synergy for desired effects (included in the summary write-up).
These factors and others can impact how effective a given practice is  (discuss)



No-Till Literature Summary, cont.
• Amount of disturbance (no-till vs. strip-till)
• Fertilizer and manure application
• Synergistic impact of multiple practices (use of 

other practices, such as rotation, cover crops, 
and mulching along with no-till)

• Research protocols used (variability)
• Weather impacts
• Plots vs. field-size research
• Duration practice or system 

has been in place (transition)

Presenter
Presentation Notes
Example of key points to consider when summarizing at a given practice such as No-Till.  There is often is a synergistic impact of multiple practices being applied to maximize and accelerate SH benefits from no-till. These key points/factors and others impact how effective a given practice is  (discuss)



Matrix/Spreadsheet

Presenter
Presentation Notes
Data exported into an Excel Spreadsheet. Same as the employee SharePoint database (summaries for each paper are also included in matrix)



Data Dictionary

Presenter
Presentation Notes
Data dictionary with definition of column headers/terms



Data Dictionary, cont.

Presenter
Presentation Notes
Data dictionary continued.



Enable Saving

Presenter
Presentation Notes
Enable Saving and save spreadsheet to your computer.  Updates semi-annually based on submittals by USDA employees/partners.



Filter Data by Practice Standard(s)

Presenter
Presentation Notes
Filter by Practice Standard – In this example I filtered to include all rows that contain 329 No-Till 



Filter by Property

Presenter
Presentation Notes
Filter list of literature further by applicable soil property in this case I filtered by Ksat (Saturated Hydraulic Conductivity)



Filter by Moisture Regime

Presenter
Presentation Notes
Filter by Moisture Regime – in this case I filtered to include literature that is applicable to SA moisture regimes



Applicable Papers (329 & SA)

Presenter
Presentation Notes
In this example I filtered two columns and narrowed down list of applicable literature to 13 peer reviewed papers from 188 that are applicable to SA areas and no-till was evaluated.



Soil Health Literature 
Summaries and Citations

Presenter
Presentation Notes
Separate document generated from matrix (database) that contains a short summary and citation (Listed alphabetically by first author)  The summary was completed by SQE staff/Scientists It is typically not the same as the abstract or conclusions.  Written for non-soil scientists to provide basic background on the article.



Public Web site & Questions

Presenter
Presentation Notes
Stopping point for questions about public web site and general questions about project and its uses
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Features of the USDA SharePoint Site
• Sortable matrix of 

practices, properties, 
and climate of study site

• Journal summaries and 
full transcripts

• Overall summary

• Announcements, 
literature review 
products, and Web links

Presenter
Presentation Notes
A USDA Share Point Site has been developed
It has a “Soil Health Literature Matrix” of 188 peer-reviewed papers that can be filtered to narrow down the list of papers in each of the 25 columns such as: soil properties; conservation practice; dryland or irrigated settings; and soil temperature and climate regime 
Short summaries are based on abstracts and conclusions of the published papers that were edited to include basic information important to soil health management systems/soil properties.
There are full journal transcripts of each article review
There is also a narrative summary of the impact of key Soil Health Management System practices including crop rotation, no-till, cover crop, mulching, and nutrient management on soil properties




USDA SharePoint

Presenter
Presentation Notes
USDA-Employee SharePoint Science Soils & Technology for Soil Health

Accessible by NRCS, and Other USDA employees and partners who work in NRCS offices

The Soil Health Literature Review is compiled from peer reviewed papers relating to the impact of conservation practices on soil physical and chemical properties important for soil health. While the current focus of the literature review is on soil physical and chemical properties, the intent is to address soil biology in future revisions. Please note that the peer reviewed papers are not exhaustive and will be added to periodically.  This site provides access to the reprint, a summary, and the citation for each paper, along with an interactive database for sorting/filtering all of the papers using common soil health properties, conservation practice standards, and regional moisture and soil temperature regimes.



Announcements

Presenter
Presentation Notes
Announcements



Products and Web Links

Presenter
Presentation Notes
Zoomed in view shows Literature Review Products and Applicable NRCS Share Points and Web sites



Soil Health Literature Matrix

Presenter
Presentation Notes
Database/Matrix has the same data as the exported spreadsheet.
Data can be filtered just like exported spreadsheet available on public web site.  
Contains a link to Data Dictionary (glossary of terms and definitions)



Filter Column Headers

Presenter
Presentation Notes
Database filters the same as exported spreadsheet, can also be unfiltered. This example conservation practices are filtered by practice 329 No-Till



Filtered by No-Till 329 
Conservation Practice

Presenter
Presentation Notes
Includes papers that have no-till included at all.  In this example you see that papers may include other practices such as 328, 340, 512 as long as 329 is included.



Summary and Citation

Presenter
Presentation Notes
Click on the Short Citation in first column to view short summary In this example Benjamin compared conventional tillage and no-till with three different rotations.  Allows you to quickly get a snapshot of the article and whether it applies to your scenario along with applicable column headers.



Click on Benjamin 2008 (2nd column) 

Presenter
Presentation Notes
Click on Benjamin 2008 (2nd column) to view peer reviewed paper (only on employee SharePoint)



Peer-Reviewed Paper

Presenter
Presentation Notes
After clicking on author, USDA employees can access full paper.  In this case we selected Benjamin, Mikha and Vigil



• Practices 328 Crop Rotation, 329 No-Till, 345 
Residue Mgt Reduced Tillage, 512 Forage-Biomass 
Planting

• Properties: BD, compaction, soil H2O, Ksat, 
aggregate stability, and soil organic matter 

• Climate: Semi-arid, mesic soil temperature regime
• Non-irrigated
• Not compared to conventional tillage 
• Primarily compared grass to NT wheat/corn/millet 

to wheat-fallow cropping systems

Presenter
Presentation Notes
Summarize-Discuss how paper is reviewed to determine and why specific soil properties, practices, and other column headers show up on the matrix and their applicability.
Practices applicable to paper
Properties
Climate
Irrigated or not,
Not  compared to conventional tillage
Comparisons of long term (15 yr) no-till treatments of non-irrigated continuous grass-legume mix vs. wheat/corn/ millet vs. wheat fallow rotation at the semi-arid ARS Central Great Plains Research Station, Akron, CO on a Weld Soil Series (deep smectitic silt loam over silty clay loam), showed significant increases in SOC in the grass and wheat/corn/millet treatments over the wheat/fallow in the surface 95 mm

*Note just because these items were included in the paper may or may not be researched.  For example different rotations could have been used some could have included a perennial forage or grass with NT and RT





Short Summaries

Presenter
Presentation Notes
Limited group of people can add short summaries to the database e.g. SQE, Greensboro team.



Actions

Presenter
Presentation Notes
Employees can export to spreadsheet; alert notices can be requested when items change



General Searches

Presenter
Presentation Notes
General search's can be made  such as author; key word etc.  In this example I searched for the Author Abbas.



Submit a Paper

Presenter
Presentation Notes
Submitting peer reviewed papers. Literature that is applicable to SHMSs that impact soil properties can be submitted.  You can see some examples from three agronomists Susan Tallman, Candy Thomas and Mike Kucera.  This is an excellent way to share important literature that is applicable to certain parts of the country, or to fill gaps (practices, properties climate areas or any of the matrix column headers).  Includes both web site links and pdf files of papers.  Papers will be reviewed quarterly to determine applicability.  Those that are applicable will be summarized and added to matrix.

To get started click on new to select submit a new peer reviewed paper.



Complete Data Entry

Presenter
Presentation Notes
Go over basics of data entry fields for papers submitted by employees; where possible include properties that are included on matrix i.e. physical, chemical and biological




Complete Data Entry, cont.

Presenter
Presentation Notes
Check location, practice and soil property applicability



Submit Papers (Montana Example)

Presenter
Presentation Notes
Submit pdf of paper or web link.  
Example from Susan Tallman Agronomist in Montana. 
Submitted papers will be reviewed



Example, cont.

Presenter
Presentation Notes
Montana Example of LGM in different stages looked at use of 340 with legumes and 329 no-till in wheat rotations in 5 different locations



Approval Management 

Presenter
Presentation Notes
Papers that are approved will have a short summary completed and added to the matrix database with applicable practices, properties, climate etc. completed



Summary of Project
• Web site updates
• SharePoint updates

– Matrix additions
– Semi-annual updates
– Update practice summaries 
– Additional properties (biological and chemical)
– Economics of practices
– Gaps in science

• Uses
– Standard development
– Designing SHMSs
– Program priorities
– Technical background
– Program targeting (basis)
– Presentations

Presenter
Presentation Notes
Closing slide to quickly summarize overall project, future plans and uses.



Questions??
Mike Kucera, NRCS Agronomist; michael.kucera@lin.usda.gov
Google/Bing:  Soil Health Literature Review

Presenter
Presentation Notes
End of Mike’s presentation transition to Bianca/David and David and answer questions on employee SharePoint and use.  Note that public web site can be found by google.  There is a link on public web site for employees to access SharePoint (easy to find). Questions can also be emailed to Mike.   

mailto:michael.kucera@lin.usda.gov


Concluding Comments
• Bianca Moebius-Clune, Director, Soil Health 

Division 
• David Hoover, National Leader for Soil Quality 

and Ecosystems
• David Lamm, Leader, National Soil Health and 

Sustainability Team

Presenter
Presentation Notes
Concluding and summary comments by Bianca, David and David.
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