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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,
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How 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 fiber
Capture and store water
Cycle nutrients
Resilient to environmental stressors
Disease inhibition




DEFINING SOIL HEALTH

THE CONTINUED CAPACITY OF
THE SOIL TO FUNCTION AS A
VITAL LIVING ECOSYSTEM THAT
SUSTAINS PLANTS, ANIMALS,
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This 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 trend

The key to the definition is that soil health is:
Continued capacity—implies rejuvenation and then sustainability
Soil 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 Management


Words have been carefully chosen to resonate with our customers.

mega-city – handful of soil.. Need to manage… 


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

Bob Nichols, USDA

Lynn Betts, USDA-NRCS

Inflation Solutions Case IH
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Degraded 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 erosion
Poor soil water storage capacity can result in greater incidence of crop drought stress
Aggregate instability makes some soils mud pits when it rains
Although 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 


T Tillage
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How does our soil get there… 

Up arrows are increasing- down arrows are decreasing and arrows that are horizontal indicates offsite movement or displacement

There 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.



SOIL HEALTH PRINCIPLES TO SUPPORT

HIGH FUNCTIONING SOILS

Feed diverse,

continuous
inputs: C
sources,
energy,
nutrients

Stimulate diversity
Break disease cycles
Increase SOM and
nutrient cycling
Enhance plant
growth

Increase beneficials

: Proted\
habitat
aggregates,
structure,
water, air,
temperature

* Maintain SOM &
aggregates

* Reduce erosion &
runoff risk

* Buffer temperature

* Reduce evaporation

/

Plus adapted use of
technology, nutrient
and pest management
to the unique
production system,
soil, climate, and
farmer/rancher
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WHAT IS A SOIL HEALTH MANAGEMENT SYSTEM?

A COLLECTION OF MANAGEMENT AP
PRACTICES THAT FOCUSES ON 2 Ty
INCREASING SOIL CARBON LEVELS AND
IMPROVING (OR REGENERATING) SOIL
HEALTH BY ADDRESSING ALL FOUR SOIL
HEALTH MANAGEMENT PRINCIPLES.

* PRINCIPLES APPLY TO ALL PRODUCTION SYSTEMS, BUT MUST BE ADAPTED

FOURSOIL
HEALTH
PRINCIPLES

* 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.
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GOAL: WIN-WIN SOIL HEALTH MANAGEMENT SYSTEMS
ARE COMMONPLACE

Better crop yields & quality; lower
cost, risk, environmental impact

Lower energy, tillage, and input
needs, lower disease pressure,
more water, nutrient access,
rooting, soil organism diversity

predictable
E > More SOC, nutrients,

and topsoil built

Field conditions
more resilient,
consistent,

Plant available
water increases

Infiltration increases, wind and
water erosion decrease

Aggregates &
structure rebuilt

PRINCIPLES: minimize
tillage; maximize
rooting, diversity, and

soil cover

[ e e e e e
Modified by Moebius-Clune and Cox from Building Soils for Better Crops
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Soil Organic Carbon (SOC) increases,
increased rooting reduces compaction
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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

B 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
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Ask 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
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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,
E_(rDéJIPMENT AUCTIONS, FAIRS, THEIR FARMS,
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This 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.  


INVEST IN MANAGING FOR SOIL
HEALTH FOR A LONG LIST OF BENEFITS:

« CONSISTENT GOOD PRODUCTION « HABITAT FOR BENEFICIAL

+ HEALTHY CROPS ORGANISMS

- REDUCED RISK DURING WEATHER  ° REDUCED DISEASE & PEST
EXTREMES PRESSURE

. FIELD TRAEFICABILITY - IMPROVED SOIL ORGANIC MATTER

- REDUCED RUNOFF, EROSION,  IMPROVED NUTRIENT AND
FLOODING CARBON CYCLING

- REDUCED TEMPERATURE EXTREMES ° CARBON SEQUESTRATION

+ CLEAN AND PLENTIFUL WATER * ENERGY SAVINGS

. DROUGHT RESILIENCE + LONG-TERM ECONOMIC, SOCIAL,

ENVIRONMENTAL VIABILITY

* AIR QUALITY
 SUSTAINED RELIABLE
e HEALTHY ENVIRONMENT E WAXY - TO FEED 9
E
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1. ADOPTING A SOIL HEALTH

THINGS TO MANAGEMENT SYSTEM IS A LONG-
REMEMBER 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
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