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Win-Win Solutions by Building High Functioning, Resilient Soil and 
Regenerative Systems

Presenter Notes
Presentation Notes
Grazing pic credit: Recovered by correcting soil fertility and grazing management rather than resowing.http://www.evergraze.com.au/library-content/northeast-victoriasouthwest-slopes-nsw-pastures/
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What functions would we 
like our soil to provide?

• Produce food, 
feed, fiber, 
biofuels & 
medicine

• Capture, filter, 
and store water

• Cycle and 
recycle 
nutrients

• Resilience to 
drought, flood & 
temp extremes

• Protect plants 
from pathogens 
and stress

• Detoxify 
pollutants

• Store C and 
moderate 
release of gases 

• Resist erosive 
forces

• Habitat for 
Biodiversity

Cochrane, NRCS

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health DivisionHow is it that soils do so much for us? We’ll talk about how soils can fulfill all these needs Ask the class to brainstorm desirable soil functions. These can be recorded on a board or flipchart—Produce food and fiberCapture and store waterCycle nutrientsResilient to environmental stressorsDisease inhibition
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Defining Soil Health
The continued capacity of 
the soil to function as a 
vital living ecosystem that 
sustains plants, animals, 
and humans.

Randy Mayers

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health DivisionThis definition focuses on the importance of soil function and soil as a living resource. When we speak of soil health, we are talking about improving the capacity of soil to function as a vital, living ecosystem that sustains plants, animals, and humans.“Health” is usually used in the context of a living organism so managing soils for optimum health, in a way, ensures they are sustainable/alive for future generations. Producers can relate to soil health better. Exercise and diet… This is the definition of Soil health we are using.  The term “Health” was purposely chosen instead of “quality”.  Quality implies analysis and quantifying, includes the inherent characteristics – a mollisols that is inherently deep, vs a shallow entisol… Health implies the ability to change the soil’s function through management actions that leads to a condition or state, there is something that can be done to change it to a positive trendThe key to the definition is that soil health is:Continued capacity—implies rejuvenation and then sustainabilitySoil is a living ecosystem– recognize the ground beneath as a living ecosystem (Land use and ecosystem boundaries)Soil function – soils need to provide the basic functions for food & fiber production.How well is your soil functioning to feed and water your plants?  this definition focuses our efforts on the importance of managing soils within ecosystem and land use boundaries we are presented with, in a way that ensures they are sustainable for future generations. (Focus is on ManagementWords have been carefully chosen to resonate with our customers.mega-city – handful of soil.. Need to manage… 
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An Aggregate is like a House
The interesting stuff is going on in the “empty” spaces!
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Characteristics of Soil Function 
Loss

Lynn Betts, USDA-NRCS

Lynn Betts, USDA-NRCS Bob Nichols, USDA

Case IHInflation Solutions

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health DivisionDegraded soils that have decreased function have telltale characteristics.  There is general agreement that weather events related to precipitation and temperature are becoming more extreme– more frequent and extensive drought, more intense rainfall events, higher temperatures.  Proper soil function should contribute to mediating some of these extreme events.  Inadequate water infiltrations can lead to water erosionPoor soil water storage capacity can result in greater incidence of crop drought stressAggregate instability makes some soils mud pits when it rainsAlthough nutrient and pesticide applications are important for maintaining crop production, excessive dependence on inputs are often an indication that soils are not significantly contributing to crop growth needs.  THIS WOULD BE AN APPROPRIATE PLACE TO INCORPORATE THE DEMONSTRATIONS 
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↓Crop Yields
↑Hunger
↑Malnutrition

Ponding ↑
H2O Storage ↓

↓ Nutrient 
Availability
↑ Pests & 

Disease  

SOM ↓ ↓
Nutrients ↔ 

Topsoil ↔

↓ Infiltration
↓ Drainage
↑ Erosion

Biological 
Activity ↓
Aggregate
Stability ↓

↑ Crusting
↑ Surface           
Compaction

Downward Spiral 
of Soil Degradation

↑ Tillage
↓ Residue
↓ Diversity

SOM ↓ 
Erosion ↑    

Compaction ↑

Adapted from Building Soils for Better Crops, 3rd ed.

The productivity of conventional 
agricultural systems is maintained 
with increased technology, labor, 
fuel, nutrients, pesticides, water…

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health DivisionHow does our soil get there… Up arrows are increasing- down arrows are decreasing and arrows that are horizontal indicates offsite movement or displacementThere are soil and broader societal consequences resulting from the way that annual crops are typically managed.When management includes routine, full-width tillage resulting in plant residue being buried, and minimal crop diversity (corn-beans), the resulting changes in soil can be described as a downward spiral.  Lead the class through the progression that inevitably results.This is the typical condition of annual cropland in the US.  Soils in this condition would be characterized low resistance and usually, low resilience.  Agricultural systems that seek to improve soil function can reverse these trends.
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Soil Health Principles To Support 
High Functioning Soils

• Protect
habitat 

aggregates, 
structure, 
water, air, 

temperature)

• Feed diverse, 
continuous 
inputs: C 
sources, 
energy, 
nutrients

Maximize 
living roots

Minimize 
disturbance

Maximize 
cover

Maximize 
diversity

• Maintain SOM & 
aggregates

• Reduce erosion & 
runoff risk

• Buffer temperature  
• Reduce evaporation

• Stimulate diversity 
• Break disease cycles
• Increase SOM and 

nutrient cycling
• Enhance plant 

growth
• Increase beneficials

Plus adapted use of 
technology, nutrient 
and pest management 
to the unique 
production system, 
soil, climate, and 
farmer/rancher

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health Division
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What is a Soil Health Management System?

• Principles apply to all production systems, but must be adapted

• When implemented together, adapted to production system, principles are synergistic and regenerate 
(rebuild) and maintain soil health and the many ecosystem services soils provide. 

• Specific combinations and applications of practices chosen to successfully implement the principles still 
need development and innovation to be successfully adapted to diverse production systems, climates, 
ecosystems, and soils to effectively build healthy, functioning soil.

A collection of management 
practices that focuses on 
increasing soil carbon levels and 
improving (or regenerating) soil 
health by addressing all four soil 
health management principles.
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Goal: Win-Win Soil Health Management Systems 
are commonplace

Presenter Notes
Presentation Notes
1:05
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Some Barriers to Soil Health Adoption
Social/Psychological Paradigm shift – why to adopt?

Landlord/tenant relationships – lack of land tenure, perception

Lack of community support – socially, economically, inter-agency 
organizational barriers and miscommunications

Recovery from failures

Risk aversion

Technical Understanding the soil/plant processes and how management can 
influence them

How to adopt management successfully – how do you start and build up 
for a production system? (e.g. crop rotation, cover crop management, pest 
management, equipment purchase and set it up, livestock integration).

How to solve problems/failures

Financial Lack of information on economic costs vs. benefits and risk

Installation/initial investment cost (equipment, seed, learning time)

Markets

Impacts of policies

OTHER?

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health DivisionAsk the class to brainstorm possible solutions to overcome these barriers. 
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What are some Solutions to these Barriers?

• Facilitate paradigm shifts – build 
relationships

• Mentors
• Develop cohorts and peer-to-peer networks
• Develop technical assistance networks
• Develop financial assistance networks
• Train on benefits and agronomic 

skills/knowledge 
• Train on how to transition successfully, how 

to use technical and economic decision 
support tools

• Connect producers to available resources, 
and where they lack: help producers do their 
own learning and experimenting

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health Division
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Moving from Awareness to Adoption

• Work to develop relationships with 
producers

• Pursue opportunities for producer 
education

• Invite and accompany them to soil 
health-related events, coffee shop 
discussions, social media groups

• Invite them to the field and do the 
assessment together. 

• Conduct demos at meetings, field days, 
equipment auctions, fairs, their farms, 
etc.

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health DivisionThis slide and the following are to provide ideas to the students for engaging and encouraging their producers around SH and how transitioning to SHMS might look on their operations.  
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Invest in Managing for Soil 
Health for a Long List of Benefits:

• Consistent good production
• Healthy crops

• Reduced risk during weather 
extremes

• Field trafficability
• Reduced runoff, erosion, 

flooding

• Reduced temperature extremes 
• Clean and plentiful water
• Drought resilience

• Air quality
• Healthy environment

• Habitat for beneficial 
organisms

• Reduced disease & pest 
pressure

• Improved soil organic matter
• Improved nutrient and 

carbon cycling
• Carbon sequestration

• Energy savings
• Long-term economic, social, 

environmental viability
• Sustained reliable 

productivity – to feed 9 
billion 
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Things to 
Remember

1. Adopting a soil health 
management system is a long-
term investment.

2. Soil degradation does not 
happen over night, improving 
soil health also takes time.

3. There are agronomic benefits 
that result in economic 
benefits that may not be easily 
measured, such as reduced risk 
of yield variability.

4. To realize the greatest benefits 
from a SHMS, we must find what 
works best for a producer 
given THEIR objectives and 
goals.

Presenter Notes
Presentation Notes
Slide modified from USDA-NRCS Soil Health Division
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