
Soil Health: Why does it matter and 
how to do we measure it?

Maintaining productive soils 
Understanding individual properties
Recognizing the whole is more than the sum of the parts
Small things add up to big things

Charles Shapiro, UNL Extension Soil Scientist - Crop Nutrition

Presenter
Presentation Notes
Good morning. Welcome to the Nebraska Manure Demo Day and a great Nebraska Summer Day! 



George Washington’s Dung Repository. Mount Vernon, VA
Built in 1787, 31 ft x 12ft.  First structure in America 
devoted to composting.

Presenter
Presentation Notes
George Washington was a student of agriculture as well as all the other things he did.



Father of the 
modern focus on 
assessing soils for 
properties that 
contribute to long 
term productivity.

Presenter
Presentation Notes
There are a lot of soil scientists that have contributed to our knowledge and our understanding of the particulars of soils and also the big broad view. What we will be doing today is swinging back and forth between the big and the little. We can not improve the big picture unless we understand the little things. They do add up. Each in their own way. But recently one person who has promoted the improvement of soil knowledge in a comprehensive way has been John Doran. Many of us have been taught by John, some of us have been inspired, but John has devoted much of the latter part of his career to helping us quantify the idea of soil quality. We can argue about what it is, but we all agree it is important. 



From USDA  NRCS:

Presenter
Presentation Notes
Many definitions, this is easy and simple. Some Soil Scientists don’t like the term Soil Health, they prefer Soil Quality.



Water for Food Institute

Soil Functions include:
1. Sustaining biological  

Diversity
2. Regulating Water and 

solute flow
3. Degrading, Filtering, 

buffering materials
4. Storing, cycling 

Nutrients and carbon
5. Providing physical 

Stability

Presenter
Presentation Notes
What ever you call it, soils need to do these things to be ‘healthy’.



You can’t 
manage what 
you can’t, 
won’t,
don’t 
measure!

Presenter
Presentation Notes
Dr. Conneman was my Farm Management professor 40 years ago. He used to tell a funny story before each class. What he had to say about enterprise management makes sense for soil quality as well.



http://www.thedirtmovie.org/

For how the public sees dirt:

Presenter
Presentation Notes
We fail to protect our soils at a big cost. Many civilizations have learned the hard way. We are running out of new land to exploit.



Physical 
Properties

Biological 
Properties

Chemical 
Properties

Presenter
Presentation Notes
These are the three big areas we can quantify. Some tests are more important than others. They interrelate.



Presenter
Presentation Notes
This is what Dr. Doran put together for us to bring to everyday producers and advisors.



D W F N S

Presenter
Presentation Notes
An example of how a test relates to a soil function.



Our measurements 
are indicators:
Inherent qualities
Climate
Topography
Parent material
Biota
Time

Dynamic properties
Management dependent
Human time scale

Presenter
Presentation Notes
Some properties don’t change very fast, if at all. Others we can manage.
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Aggregate Stability
Soil aggregates are groups of soil particles that 
bind to each other more strongly than to 
adjacent particles. 

Aggregate stability refers to the ability of soil 
aggregates to resist disintegration.

Presenter
Presentation Notes
One example of how one input can effect soil physical/chemical/biological indicators.



Mean Weight Diameter = 0.15*Organic C - 0.50
r² = 0.41; P<0.01
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Soil Organic Carbon (g/kg)

Organic matter provides organic binding agents and 
increases aggregate stability and rebounding capacity 
of soils.

Presenter
Presentation Notes
General relationship, lots of noise. As aggregates increase many other properties improve.



Presenter
Presentation Notes
Pale yellow shows how a soil can be similar, but without nutrients the crop will not grow.



Presenter
Presentation Notes
Back to George Washington. He also believed in crop rotation, and had a 7 year rotation on all his farms.



Winfield Solutions ad, 2013

You can’t 
manage what 
you can’t, won’t,
don’t measure!

Presenter
Presentation Notes
Private industry is also on the measure and manage bandwagon.



Biological, Physical and Chemical Properties 
of Soil and Water. ARDC (near Mead).
August 28, 2014

Presenter
Presentation Notes
More indepth meeting on this subject in  August.



Physical 
Properties

Biological 
Properties

Chemical 
Properties





What can we do?

1. Decrease    
disturbance

2. Manage residue
3. Plant diverse crops
4. Extend  time soil 

has something   
growing on it.
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