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Our Challenges



Feeding the population on a shrinking available land base





Adapted from Hayhoe 2011

Increasing 
Temperature









National Water Quality Challenges
• Biological conditions of nation’s rivers and streams

• Poor - 55.3% 
• Fair – 23.3%
• Good – 20.7%
• Unknown – 0.8%

• Greatest stressors:
• Phosphorus
• Nitrogen
• Riparian cover and

disturbance
• Streambed sediment
• Enterococci

Biological condition of the nation's rivers and streams, 
based on the Macroinvertebrate Multimetric Index. From 
National Rivers and Streams Assessment (2008–2009)  
(EPA, 2013.)



Our Win-Win 
Opportunities

Feed ourselves, improve profits, 
AND improve the environment!



These are both 
Buxton Silt Loam

Dorn Cox, 2012 Bianca Moebius-Clune, 2012

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







2011: Resilience to 
extreme weather
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Photos: Daniel Moebius-Clune, Sep-Oct ‘11

After Hurricane Irene
Cornell Willsboro Research Farm, NY



Conventional 
Potato System

Soil Improving 
Potato System

Honeycutt et al., 2007; Maine ARS



2012 Corn Yield, Drought States
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Chart1

		With Cover Crops

		Without Cover Crops
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Bushels / acre
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Sheet1

				Corn Yield		Series 2

		With Cover Crops		114.4		2.4

		Without Cover Crops		103.1		4.4

		Category 3		3.5		1.8		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.







large pore Intermediate 
pore

small pore

Aggregate (crumb)

An Aggregate is like a House
The interesting stuff is going on in the “empty” spaces!



Earthworms

Feed your underground livestock 
(the soil food web)



Downward Spiral of 
Soil Degradation 

in annual systems

1. Intensive tillage, insufficient 
added residues, low 
diversity, no surface cover

4. Surface becomes 
compacted, crust forms

6. More soil organic matter, 
nutrients, and top soil lost

8. Crop yields 
decline

3. Aggregates break down

5. Infiltration decreases
Erosion by wind and water increases

2. Soil organic 
matter decreases, erosion, 
subsoil compacted

7. MORE ponding & persistent 
wetness, but LESS soil water storage; 
less rooting; lower nutrient access by 
plants; less diversity of soil organisms, 
more disease 

9. Hunger and malnutrition, 
especially if little access to 
inputs

Modified from Building Soils for Better Crops



1. Reduced tillage, 
increased biomass with 
more rooting, higher 
diversity, surface cover

6. More soil organic matter, 
nutrients, and top soil built

8. Field conditions 
are more resilient 
and consistent

3. Aggregates rebuilt

5. Infiltration increases, 
erosion by wind and water 
decreases

7. Less energy and tillage needed, 
more water stored, better rooting, 
more nutrient access, greater soil 
organism diversity, less disease

9. Crop yields increase, 
lower cost, lower risk, 
environmental benefits

2. Soil organic matter increases, 
reduced compaction from rooting, 
decreased erosion

4. Available water holding 
capacity increases

WIN-WIN Regenerative 
Soil Health Management Systems for 

Healthy Soils

Modified by Dr. Bianca Moebius-Clune and Dr. Dorn Cox from Building Soils for Better Crops



Changing the Face of Agriculture and 
How We Feed our Nation

BENEFITS 
• Nutrient cycling
• Pest suppression
• Carbon sequestration and energy savings
• Water infiltration 
• Less runoff, erosion, flooding
• Water storage and availability
• Resilience
• Biodiversity, groundwater, clean water and air …
• Long-term economic viability
• Sustained reliable productivity – to feed 9 billion 

Return on our Nation’s Soil Health Investment

Photos: NRCS and Dorn Cox, 2012



What’s in Soil Health for the 
Fertilizer Industry?

• Higher productivity  greater nutrient uptake
• Lower risk of crop and soil loss

– lower risk of nutrient loss to the environment
– Reduced regulatory risk

• Opportunities to expand services to 
– Other products: cover crop seed
– Application services: sidedressing N as needed, 

fertilizer injection in no-till, etc
– Information services: Soil Health improves nutrient 

use efficiency  opportunity to provide precision soil 
health adjusted nutrient management consulting



How do we get there? 

Photos: NRCS and Dorn Cox, 2012

• Producers and service 
providers must understand 
basic processes

• Assess current soil health 
status

• Develop appropriate plan 
• Implement and adjust!
• Need economic info for 

broader adoption



Soil Health Campaign

- Raised awareness
- Expanded demand 

for system adapted 
information

- Raising many good 
questions



Adapting Soil Health Management Principles to soils, 
regions, and cropping systems requires broad collaboration!

Keep the soil covered.

Minimize soil disturbance.

Maximize diversity (plants, animals, 
amendments, inoculants…).

Maximize living roots.



Division Director
Dr. Bianca Moebius-Clune

National 
Communications & 
Partnership Liaison

To be hired in FY16

National Soil Health 
Team Leader
Mr. David Lamm

Regional Team Leaders (4) 
Mr. Barry Fisher – Central

Dr. Brandon Smith – Northeast
Dr. Dennis Chessman – Southeast  
Dr. Jennifer Moore-Kucera – West  

Regional Soil Health Specialists (12)
West: Rudy Garcia – NM; Marlon Winger – WY; 

Central: Candy Thomas – KS; Doug Peterson – IA; 

Southeast: William Durham – TX; Nathan Lowder – GA; 
Ray Archuleta – AR; 

Northeast: Justin Morris – WI; Paul Salon – NY; 
3 others to be hired

National Soil Health 
Specialist

Dr. Diane Stott

Staffing up the USDA-NRCS Soil Health Division



Staffing up to represent varied production systems, 
leverage efforts, address critical issues

Ag Production Systems

Soils

Climate ARS & Land Grant Research Partners

Plant Materials Centers

Critical Conservation Areas

Climate Change Adaptation and Mitigation

Addressing the Nation’s most critical issues 
through Soil Health



L

L

S

L

L

NL

S

S

S

S

S

S

S

S

S

S

S

D

NS

National Soil Health Division Team: 
Primary coverage areas, but national scope, 
responsibility, and collaboration



Observation, 
Adaptation

Soil Health Management 
Systems Implementation

Soil Health 
Assessment 

Soil Health Management 
Planning

Soil health 
training

Goals of the new 
NRCS

Soil Health Division

• Leverage Partners

• Ensure Scientific Basis

• Evaluate Economics

• Quantify Benefits

NACD, SARE, TNC, EDF, Soil Renaissance, ARS, 
NIFA, Hatch, Universities, Nonprofits, Industry …



NRCS Soil Health Assessment 
Initiative

• Will gather national soil health sample dataset
– Initially ~1000 samples planned, contributions to larger 

national dataset welcome
– Multiple commercially available soil health assessments 

on each sample (Cornell, Haney, PLFA, beta-glucosidase)
– Long-term experiments 
– Commercial farm sites
– Soil management history
– Inputs
– Yields

• Collaborations to expand dataset? (contact Diane Stott, 
National Soil Health Specialist, diane.stott@in.usda.gov)

mailto:diane.stott@in.usda.gov


Example Framework: 
Cornell Soil Health Assessment

Advanced work from ‘90s and early 
2000’s by many soil scientists 
Publically available since 2006, 
revised 2014 with new indicators 
Measures 16 indicators 

– Representing agronomically
important bio/phys soil processes

– Includes std nutrient test
– Standardized methods and 

minimum data set
– Focus on individual indicators is 

key
Identifies soil constraints 
Guide for management                        
decisions

– Report now includes explicit 
written interpretations and 
management suggestions table

– Soil Health Management Planning 
Framework soilhealth.cals.cornell.edu





Photos: Bianca Moebius-Clune and Dorn Cox, 2012

The Goal: Soil Health 
Assessment

Management Planning 
Implementation



Results from Soil Health Management Planning 
and Implementation – Improved Productivity 
and Pond Eutrophication Cleared

Photos: Dorn Cox

Photos: Bianca Moebius-Clune and Dorn Cox, 2012

Moebius-Clune, et al., 2014. Implementation of  a Soil Health Management Plan resolves pond eutrophication at Tuckaway Farm, NH. What’s 
Cropping Up? https://blogs.cornell.edu/whatscroppingup/category/soil-health/

https://blogs.cornell.edu/whatscroppingup/category/soil-health/


Thank you! 

How can we 
collaborate best?

• Leverage Partners

• Ensure Scientific Basis

• Evaluate Economics

• Quantify Benefits

Bianca Moebius-Clune, Ph.D., Director, Soil Health Division
USDA-NRCS, Washington, DC

bianca.moebius-clune@wdc.usda.gov

mailto:bianca.moebius-clune@wdc.usda.gov
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