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The NRCS Soil Health 
Initiative  

• Formally announced by former 
Chief White in August 2012 

• Primarily a public relations and 
educational campaign 

• Focused on “Soil Health      
Management Systems” 

• Expanding agency  
      technical capacity and 
     assistance to producers 

 



Soil Health Benefits 

 Increase soil carbon                                                          
and reduce CO2  emissions 

 Save energy and input costs 

 Save water and increase 
drought tolerance 

 Reduce                              
disease and                          
pests 

 Improve water 
  quality 

 
 



What is Soil “Health” 
• More than just fertile soils with adequate 

nutrient levels    soil quality 
• Physical structure – good aggregate stability, pore 

space, and bulk density 
• Biology – soil microorganisms provide natural 

living system, nutrient mineralization, organic 
glues, etc. 

• Vegetative cover – perennial vegetative cover, 
preferably living plant systems, provide source of 
carbon, lower soil temperature, etc. 

• Increase in organic matter – soil tillage “burns’ 
organic matter 



Why a Soil Health push? 

• World population is estimated to be 9 billion by 
2050, need 70% more food. 

• Between 1982-2007, 14 million acres of prime 
farmland in the U.S. was lost to development.   

• Becoming more dependent on expensive and 
limited petroleum-based fertilizers to maintain 
production goals 

• This is the mission of NRCS/SCS – from the 
beginning 
– April 27, 1935: "the wastage of soil and moisture resources on farm, 

grazing, and forest lands . . . is a menace to the national welfare"  

Presenter
Presentation Notes

Soil Health state the basic drivers behind the campaign

These are key drive but are not all inclusive, you can add a few more as you feel necessary, these come from the Soil health Core team that former Chief White put together to look into how NRCS can incorporate soil health into our business model.

The key point is that a growing population is demanding higher quality food to be produced on less acres using finite resources that having competing if not conflicting uses.

There’s an increasing demand for production, world population currently at 7 billion expected to rise to over 9 billion in less than 

A decrease in land capacity

- And the US in particular is becoming more dependent on petro-based fertilizers to maintain our production goals.





Why Should We Care? 

Drought Monitor, Sept 18, 2014 

Presenter
Presentation Notes
Top left – july 2012, Illinois “With the addition of 29 counties in eight states today, there are now 1,297 counties across the nation so stricken by drought and heat that they've been declared natural disaster areas, Agriculture Secretary Tom Vilsack just announced. That's about one-third of all U.S. counties, he said.”

1/3 of US Counties “Natural Disasters” – 

Top Right
Colorado – September 2013 Flooding after 2-3” of rain

Bottom Left 
Superstorm Sandy

Bottom Right 
Erosion in a Pasture (note, no tillage but still non functioning soil due to management)
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In spite of all the conservation efforts over the past 75 years, sediment is still the largest water quality pollutant by volume and dust storms still cause problems in the west.  Lack of understanding about how soil function and the impact that human disturbance have on soil function leads to misapplication of conservation practices.  



2014 Conservation Innovation Grants 
B.F. Smith Foundation - Delta F.A.R.M. (MS) $438,750  
Mississippi’s Soil Health Initiative: Fostering Awareness, Belief and Understanding 
through Local Experience and Evaluation  
County of Carlton (MN) $107,313  
Implementing Whole-Farm Approaches to Improve Soil Health and Farm Resiliency in 
Northeast Minnesota  
Louisiana State University Agriculture Center (LA, MS) $232,232  
Soil Health and Pasture Ecosystem Improvement from a Diverse Mixture of Cool-
season Species Overseeded on a Warm-season Perennial Grass Pasture  
National Association of Conservation Districts (US) $750,000  
Soil Health Advocates - Promoting and Documenting the Benefits of Soil Health 
Management  
National Corn Growers Association (IA, IL, IN, MN, NE, OH, WI) $998,000  
Economic and Environmental Benefits of Helping Crop Producers Focus on Soil Health  
North Carolina Foundation for Soil and Water Conservation, Inc. (NC) $124,411  
Defining Best Management Practices for Multi-Species Cover Crops in the Southeastern 
USA 



North Carolina State University (NC, GA) $995,710  
Soil Health in Diverse Forage Systems on Beef Farms  
Okanogan Conservation District (WA) $306,453  
Cover Crops in the Low-Rainfall, Wheat-Fallow Region of Eastern Washington  
Oklahoma State University (OK, KS, TX) $872,044  
On Farm Soil Health Management Systems Demonstration Program for the Southern Plains  
Purdue University (IN) $252,978  
Documenting Soil Health Assessment Methods and Jump Starting Carbon and Nutrient Cycles for 
the Sustainable Restoration of Soil Health  
Regents of the University of Minnesota (MN) $190,231  
Optimizing Soil Health in Season Extension Environments through Innovative Cover Crop 
Management  
Texas A&M AgriLife Research (TX) $361,135  
Demonstrating Soil Health Promoting Practices to Increase Water Holding Capacity and Yield in 
Deficit-Irrigated Agriculture  
The Curators of the University of Missouri (MO, IA) $463,167  
Building Soil Health through Innovative Cover Crop Practices while Enhancing Pollinator and 
Wildlife Habitat  
The National Grazing Lands Coalition (TX, LA, SC, NY, ND) $279,720  
Utilizing Outreach and Grazing to Improve Conservation and Soil Health  



University of Hawaii (HI) $474,043  
Promoting the use of Cover Crop Calculator for the Tropics as Nitrogen Management 
Tool and the use of Cover Crops for Soil Health Management Guideline  
University of Vermont and State Agricultural College (VT, NY) $174,691  
Demonstrating Effects of Compaction Best Management Practices on Soil Properties 
and Water Movement  
University of Vermont and State Agricultural College (VT, NY) $483,484  
Innovative Strategies for Broad Scale Adoption of Cover Cropping in Northern Climates  
Virginia Polytechnic Institute and State University (VA) $381,761  
Quantifying Soil Health: Measuring the Impacts of Tillage and Cover Crop Practices on 
Nutrient Retention and Soil Physical, Biological and Chemical Properties  
West Virginia Conservation Agency (WV) $15,000  
Using In-Season Cover Crops to Improve Soil Health and Reduce Nitrogen Fertilizer use 
in the Chesapeake Bay Drainage  
Winrock International Institute of Agricultural Development (MN, IA) $395,930  
Demonstrating Economic and Soil Health Benefits of Livestock Grazing on Cover Crops  

 



Paradigm Shift 
• Treating the soil like an ecosystem instead of a purely 

physical body  
“Feed the subterranean herd” 

Relative Amount of Microbes in Handful of Soil 

 
 

Bacteria              up to 50 billion                 

Actinomycetes    up to 2 billion 

Protozoa          up to  50 million  

Fungus             up to 100 million 

Nematodes                      10,000  

Arthropodes                      1000 

Earthworm                       0 to 2 
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This slide explains itself, these are the major paradigm shifts that we hope to accomplish with the soil health campaign that can transform the agency



The Soil Food Web 

 

Dr. Nardi 

All sources of soil carbon: 

Presenter
Presentation Notes
Most people are familiar with the above-ground food web: Plants are eaten by herbivores are eaten by carnivores, and so on. But most plant matter is not eaten by herbivores; it is decomposed by the underground food web. All plants depend on the soil food web for their nutrition.

File name: A-3 (145KB).   (Also fw.jpg 574K, and fwb.jpg at 422K)
Image courtesy of the USDA-NRCS.


The lowest level - bacteria and fungi are fed by plants through photosynthesis, the next level of protozoa need to be present to eat the bacteria and fungi and in the process lower the C:N ratio, leaving some N available back to the plant. Plants feed the soil so the soil can, in turn, feed the plants.

What do plants do to make more plant?   Up to and over 50% of the energy is used to feed the soil




Soil is a Living Factory 

• Macroscopic and 
microscopic 
organisms 
– Food 
– Water 
– Shelter 
– Habitat 
– Powered by 

sunlight 

• Management activities 
improve or degrade 
soil health 
– Tillage 
– Fertilizer 
– Pesticides 
– Grazing 
– Plant Diversity 

 

Presenter
Presentation Notes
If folks remember anything out of this session it should be this “SOIL IS A LIVING FACTORY” and decisions that farmers make impact how soil functions, e.g. nutrient cycling, regulate water, etc.
All living organisms no matter the size need food, water and shelter (habitat) to survive and flourish and this system in the soil is driven by sunlight
Introduces the concept of disturbance and how disturbance affects habitat for soil organisms
Management determine how soil functions



Dynamic Soil Properties 
• Inherent vs Dynamic Soil 

Properties 
• Soil function can be restored 

(with proper management) in 
a dog’s lifetime. 

Soil Organic Matter over Time: 



Principles of Managing for Soil 
Health 

• Minimize Disturbance of the soil 
 

• Maximize Diversity of plants in rotation 
 

• Keep Living Roots in the soil as much as possible  
 

• Keep the soil covered with plants and plant residues 
 

• Create the most favorable habitat possible for 
the soil food web 

 



Soil Health Toolbox 
• (No) Tillage 
• Crop Rotation Diversity 
• Cover Crops 
• Degree of Fertilizer use 
• Degree of Pesticide use 
• Livestock 



How do we know if soil health  
is improving? 

• Indicators of soil health – what we see: 
– Soil aggregate stability increases 
– Water infiltration increases 
– Organic matter increases 
– Crop response 
– Reduced input costs 
– Soil Food Web analysis 



Indicators of Soil Health –  
what we can measure 

• Infiltration 



Respiration 

Indicators of Soil Health –  
what we can measure 

Presenter
Presentation Notes
What it is why it’s useful how to use it to demo, etc



Compaction/Bulk Density 

Indicators of Soil Health –  
what we can measure 



• Organic matter 

• Surface cover 

• Structure 

• Erosion 

• Root growth 

• pH 

• EC 
 
 

 

Photo: Matthew Havens, Soil Scientist, NRCS New York. 

Indicators of Soil Health –  
what we can measure 



Measuring Soil Health 

• Soil Health Card 
• Soil Health Kit 
• Cornell Soil Health 

Assessment 
• Haney Test 



Local Advocates 

• Ward’s Berry Farm – 150 acres sweet 
corn, pumpkins, vegetables and small 
fruit – no till, diverse cover crop, 
nutrient management 

• Woodstock Orchards – 100 acres 
apples, 20 acres veggies – conversion 
to no till, crimper roller, diverse cover 
crops 

 
“We never saw the no-till corn or 
pumpkins wilt, while a few feet away 
in bare ground, corn at the same 
stage was curling at the ends.” 



Local Advocates 
• Elm Farm – 160 cow dairy, 300 acres – 

min till, nutrient management, diverse 
cover crop 

• Valleyside Farm – 220 cow dairy, 560 
acres, no till, nutrient management, 
diverse cover 

• Fairholm Farm – 300 cow dairy, 600 
acres, no till, nutrient mngmt, diverse 
cover crop 

• May Hill Farm – 180 cow dairy, 280 
acres, no till, nutrient mngmt, diverse 
cover 

• Fairvue Farm – 1000 cow dairy, 2,000 
acres, combination of no and min till, 
nutrient mgnmt, diverse cover 

 



Questions / Discussion 
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