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Soil Quality & Ecosystems Branch:  
Two Main Areas of Responsibility 

 Soil Quality Technology Development (SQ) 

 Dynamic Soil Properties (DSPs) 
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Presentation Notes
SQEB at NSSC areas 



Brief History of Soil Quality 

 Affected in 1995; 
2004 & 2010 
reorganizations 

 SQEB has technical 
development 
responsibility 

 Some tech transfer 

 Emphasis on 
assessment tools 

Presenter
Presentation Notes
With the 1995 Reorg; the SQ Institute was formed (SSRA). Regional SQ teams also
2004 Reorg – SQ National Technology Development Team in Greensboro (S&T)
2010- NHQ reorg split responsibility between NSSC- SQ and Ecosystems Branch and the ENTSC Soil Health and Sustainability Team. SQEB has technical development; SHS has outreach and training



Soil Quality Definitions 

“fitness for use” 
     - Larson & Pierce, 1991 

 
 

 

 

“capacity of the soil to function” 
- Karlen et al. 1997 

Presenter
Presentation Notes
Taken together this means that SQ is the ability of a soil to perform the functions necessary for its intended use.



  
 reflects natural characteristics 
 based on soil forming factors  

 climate, parent material, topography, and 
biota, all acting over time   – Jenny, 1941 
 

 

 INHERENT SOIL QUALITY 
 

 
 

 
 

 DYNAMIC SOIL QUALITY 
 

-after Pierce and Larson, 1993  
 

  
 

 
 describes status or condition of soil 
 result of land use or management 

practice 

Kinds of Soil Quality 
 



Similar Terms from the 
Literature: 

 Genetic v. Kinetic         - Richter, 1987 
 
 

 

 State v. Behavioral 
 Koolen, 1987; Carter et al., 1997 

 

 

 Genoform v. Phenoform 
 Droogers and Bouma, 1997 

Presenter
Presentation Notes
These all embody the same concepts as inherent and dynamic SQ. The SQ terms have been used more widely (cited more) than others



Soil Health v. Soil Quality 
 Soil health is used as a synonym for 

soil quality 

 Minor exceptions: 

 Soil health includes only dynamic quality 

 Health some greater emphasis on biology  

A soil may have poor inherent soil quality  
but still have good soil health. 

-Gregorich and Carter, 1997 

- Doran and Parkin, 1996 

Presenter
Presentation Notes
This brings us to the main point of the talk. Differences between SQ and SH. The short answer is their really isn’t any. All papers I’ve seen that use both terms, use them interchangeably. However, when one reviews the overall SH literature, some minor exceptions emerge. 



Relative Assessment 

 Soil A           Soil B 

So
il 

Fu
nc

tio
n 

Inherent SQ 
Dynamic SQ 

50% 

85% 

Dynamic SQ  
with respect to 
Inherent capability 

- After Andrews et al., 2004 

Presenter
Presentation Notes
The holy grail is assessment. Hypothetical A and B, inherently different levels of function – nutrient cycling and retention (based on OM, CEC, mineralology, climate, etc.) When measured using dynamic properties, they are essentially the same. How would you interpret? Are they the same? I would argue that one must interpret the dynamic with respect to the inherent. A is at 50% capacity to function; B at 85%. This means soil health (dynamic soil quality) alone does not give the complete picture of soil function. 



SQEB Soil Quality Priorities 

 Simple tools for conservation planning (CDSI) 

 Develop tools and interpretations  
 Identify and quantify soil function 
 Agronomics, forestry, range, economics 

 Inform NRCS trainers of latest science 

 Advise the Soil Health Management Initiative 

 Inform farm bill policy 

  

Presenter
Presentation Notes
Simple tools for RSS and DCs to use as part of CDSI and the 90% solution – include decision trees to decide what the best 2-4 in field test are for a given situation.

Interps for dynamic with respect to inherent and in multiple land uses – up to now focus has be on cropland

Work with ENTSC to inform and review

Develop decision tools and review science used in the national soil health management initiative

Decision brief for RCA and f.b.



To inventory soil change over the 
human time scale, due to:  

  -human management 
-natural disturbance 

Richter and Markowitz,  2001 
 

Millennia 

Centuries 

Decades 

   
 

Decades to centuries - the 
recovery  time scale   
 

Decades and less - the 
management  time scale 

Tugel et al., 2005 

 
 
 

 

Dynamic Soil Properties in Soil Survey 

Presenter
Presentation Notes
For the DSP inventory, we plan to combine the use of models, pedotransfer functions, data mining and transect sampling to provide an inventory (and predictions) of change at the human time scale.

(If asked: the methods in the Soil Change Guide are excellent science but too  worrk intensive to be practical for NRCS)



Improve Accuracy of SS Databases  
(and provide reference values for SQ indicators)  

Soil Database 
estimate 

Grassland- 
measured 

Cultivated-
measured 

Aksarben 2-4 % 6.0 3.0 

Monona 2-4 % 3.6 2.9 

 Important for C-sequestration, water holding capacity, 
agg. stability, pesticide applications, nutrient applications  

Soil organic matter 

(Grossman, unpublished) 

Presenter
Presentation Notes
Current d.b. doesn’t include management history. We now know humans are the six soil forming factors. The DSP inventory would address this.



Develop Interpretations of 
Management Effects on Soil Function 

 The importance of soil 
change is its affect on 
function. 

 

 The consequences of 
change depend on its 
reversibility.  
(Arnold et al.,1990)  
 

Productivity 

Land degradation 
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Land use impacts 

Presenter
Presentation Notes
Emphasize function and repeat dynamic wrt inherent. Both bullets important for cons planning and has considerable overlap with our work with Ecological Sites
Reversibility is related to ecosystem stability, which has two components R & R – next slide



Differences in Resistance and Resilience 
So

il 
Fu

nc
tio

n 

Time (years) 
Compaction 
Disturbance 

Soil with 
high resistance 

Soil with  
low resistance 
and high resilience 

(Seybold et al., 1999) 

Soil with  
low resistance 
and low resilience 

Presenter
Presentation Notes
The verbiage below was already here and is worth using. I also point out that the same soil can respond differently to different types, frequencies and intensities of disturbance. Making measurement and prediction difficult. This is a research question not likely to be answered by an inventory alone.

The distinction between resistance and resilience can be illustrated in an example using soil functions related to soil physical properties on an annual time scale.  In temperate regions, many surface soils are resilient with respect to porosity changes following compaction.  Frost action may serve as a recovery process.  However, some soils are inherently resistant to porosity changes following compaction.  These resistant soils can maintain their functioning capacity (e.g., hydrologic functions) at a higher level throughout the year than those which have a lower resistance but are resilient on an annual time scale.



Main DSP Priorities 

 FINISH RaCA! 

 Develop new methodologies to rapidly 
populate the database 
 Models and pedotransfer functions  

 Validation sampling transects 

 Hire postdoc for data mining and modeling 

 Training in sampling & field office analyses 

 Standards and database requirements 

Presenter
Presentation Notes
Priorities for SQEB:

RaCA is essentially a DSP study (to the extent management is recorded)

Already mentioned methodology under development – looking for postdoc and have a SQ Specialist position on USA jobs now.

Once methods are finalized the last two bullets follow.



Role of NCSS 

 Soil quality, DSPs and ecological sites are 
interrelated scientifically 

 All have research, interpretation, and 
business needs 

 Many opportunities for collaboration exist 



NCSS in Ashville, NC 2011 

 Interpretations Committee and Soil 
Change Working Group recommended 
new standing committee:  

        Soil and Ecosystem Dynamics 

 Other three regions also adopted the new 
standing committees by that name 

 We propose a new West Region 
Committee on these topics 

Presenter
Presentation Notes
National recommended charges to the regions – available online



Questions? 
 
 

Contact: 
susan.andrews@lin.usda.gov 
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