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

Soil Health Principles:
• Minimize soil disturbance

• Soil armor - keep the soil covered

• Maximize diversity of plants 
in the rotation – 4 crop types

• Maintain living roots in the soil
- cover crops

• Integrate livestock

Terms:
• Conservation Tillage

Used from 1985- 1992

• No-till
Used 1993 – 2005

• Soil Health
Used from 2006 - Present



•Tillage with low crop diversity (1-2 crop types)
•Direct Seeding with low crop diversity (sweep opener)
•No-till with low crop diversity (single disk opener)
•No-till with high crop diversity (3-4 crop types)
•No-till with high crop diversity and cover crops
•No-till with high crop diversity, cover crops & livestock integration

Cropland Soil Health Timeline
1985 - 2014



Rangeland Soil Health Timeline
1985 - 2014

•Predominately Season Long Grazing  with some 2-5 Pasture Systems.  

•Moved into Higher Recovery Periods using 10 Pasture Systems

•Grazing Systems are now up to 45 Pasture Systems using Shallow 
Pipelines and are Integrated with the Cropland by using Cover Crops.  

•Mob Grazing and Grazing Tall are used as tools not systems.



Treating Symptoms                      Treating Problems
•Waterways                                   Too much Soil Disturbance
•Diversions                                     No Armor (surface litter)
•Terraces                                         Lack of Crop Diversity
•Stripcropping No Cover Crops

Last Waterway Constructed in Burleigh County
Was 11 Years Ago

1st Half of my Career          2nd Half of my Career



The Journals of Lewis and Clark
Undaunted Courage, Steven Ambrose

Pierre, SD to Bismarck, ND
(Original Landscape)

•Animal diversity 125 species

•Plant diversity 178 species

•September 17, 1804 “The scenery already rich pleasing and beautiful, was still farther 
heightened by immense herds of buffalo, deer, elk, and antelope which we saw in 
every direction feeding on the hills and plains.  I do not think I exaggerate when I 
estimated the number of buffalo which could be comprehended at one view to 
amount to 3000.”

•October 20, 1804 “in the vicinity of present Fort Lincoln State Park, across the river 
from Bismarck, ND, Private Cruzatte was the first to encounter a grizzly bear.”



Present Day Simplified Landscape
What can we do to more closely mimic the original landscape?



…Enter the Burleigh County Soil Health Team
formed in the late 1990’s



Burleigh County SCD Supervisors Speaking for the Resource
All implemented soil health on their farms and ranches.



Our team used a “boots on the ground” approach.
For example:

All of these events created 
opportunities for “boots on the 
ground”, and the gathering of 
supporting data such as NutBal, 
Haney Test, PLFA Test (Biology), Bulk 
Density, Infiltration, etc.

• Conservation Planning (symptom vs 
problem)

• No-till Agreements (80 acres)
SCD Equipment & personnel

• Cover Crop Agreements (25 acres)
SCD Equipment & personnel

• Soil Health Workshops (annually in 
January)

• Soil Health Tours (one per summer)
• Winter Grazing Tours (one per winter)
• Garden Tours (one per summer)
• Hosting Groups (weekly during the 

summer)
• Shop Talks
• Speaking Engagements (anywhere)
• Soil Health Walks (crop, range, 

garden, etc)



Nature and Properties of Soils, Fourteenth Edition, Chapter 12, Global Carbon Cycle



ND – Exporting Carbon

Bison Bones SOM

Coal Train

Bakken Oil Train



Nurture Nature with System Synergies

No Tillage Cover Crops

Sustainability

Carbon management
Minimum carbon loss Maximum carbon input

Dr. Don Reicosky





Soil Aggregates
on a millet root.

Richter Farms

Glomalin and hyphae 
show well with a green 

color in the lab.

Dr. Kris Nichols, Microbiologist, ARS, Mandan, ND



The Carbon Cycle
Adding Carbon to our Cropland with Crop 

Diversity and Cover Crops



The Carbon Cycle
Adding Carbon to our Diverse Grasslands with 

Rotational Grazing followed by Long Recovery Periods



CO2 loss from the soil is accelerated by tillage on cropland; and the intake is restricted due to 
lack of cover crop use.  

CO2 intake is restricted on grasslands due to reduced photosynthetic capacity (short leaf length) 

The Carbon Cycle
Our Road to Build Soil Organic Matter





Soil Health Tours and Workshops



2014 International Groups
France
Slovakia
Germany
Denmark
South Africa
Australia
United Kingdom
Belgium
World Congress Tour

Soil Health Tours and Workshops



The Menoken Farm
Garden Tour



Anna, Bethany, and William Small
Honey Bee Monitoring

Growing People



NDSU Wheat Fertilizer 
Recommendations - January 2010

• “If the field has been 
in no-till five or more 
continuous years, 
subtract 50 lbs
N/acre.”



NDSU Corn Fertilizer 
Recommendations - July 2014

• “the difference in N 
recommendations 
between long-term no-
till and conventional-till 
soils was between 40 
and 50 pounds less N 
per acre for long term 
no-till soils”



North Dakota Declares Soil Health Week

• Governor Jack 
Dalrymple signs a 
proclamation 
declaring January 
6-12, 2013 as Soil 
Health Week.



New Soil Health positions for ND

• NDSU added 5 new 
Soil Health 
positions on April -
2012.

• NRCS added a new 
Soil Health 
position on August 
- 2014.  



Burleigh County Today
November 19, 2014

• 10% Never Changed
• 70% No-till Systems

Increased SOM a minimum of 1%. 

• 60% Grazing Systems
Leave more grass at the end of

the year than they used to produce.

• 25% Use Cover Crops
As a bridge to connect the cropping  
and grazing system together with
livestock.            



Thank You
Jay.fuhrer@nd.usda.gov
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