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Objectives foryour Mini -Soll Health Journey
Become Conversant and Inspired

1. Basics and Benefits
a) gt An dr XredA t NAAAL XR -

b) Relation to climate mitigation, adaptation,
and resiliency

c) See healthy soils in action!

2. Adoption: Practices and Barriers

a) Soil health management systems principles
and practices to improve soil health

b) =AcEedNeEr aAe ADZnadeA AAL
work in this space

3. Producer perspective: Jeremy Brown
a) Soil health journey and lessons learned

Many slides in this presentation have been modified from USBAS |

SHD | Soil Health and Sustainability Course | v2.3 4 Q&.A, DiSCUSSiOﬂ
a) What questions do you have?
b) What keeps you up at night?

c) What inspires you, what can you do? R
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Challenges for Agriculture and Soclety

Business as Usual Development and Sea-Level Rise Threaten Agricultural Land
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https://droughtmonitor.unl.edu/CurrentMap.aspx

Win -Win Solutions: Build High Functioning, Resilient, Healthy Soils and
Economically Viable Regenerative Climate Neutral or Better Systems
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Wikipedia

nlf we are bold iIin our t
courageous in accepting new

ideas, and willing to work with

instead of against our land, we

shall find in conservation

farming an avenue to the

greatest food production the

worl d has ever known¢éo

-Hugh Hammond Bennett
September 18, 1943
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Adapted from: www.nature.com
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organic matter biota
soil wets up

Soll
Composition
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during rain

soil dries down
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Water with
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nutrients
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Adapted from: Building Soils for Better Crops
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Defining Soll Health

The continued capacity of the
soll to function as a vital living
ecosystem that sustains

plants, animals, and humans.
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What functions would we
like our soll to provide?

AProduce food, AProtect plants
feed, fiber, biofuels from pathogens
& medicine and stress

ACapture, filter, and  ADetoxify pollutants
store water AStore C and

ACycle and recycle moderate release
nutrients of gases

AResilience to AResist erosive
drought, flood & forces
temp extremes AHabitat for

Biodiversity
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An Aggregate is like a House
yt N dAANGENr AdAFT rA?RR dr fedAl e

large pore

small pore
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The soll food web and carbon cyclin

I /\
Arthropods |
Nematodes Sheages |

Root-feeders

Arthropods
Predators
_/\ Birds
A Nematodes
Fungal- and
[\ bacterial-feeders

Fungi
Mycorrhizal fungi
Saprophytic fungi

Nematodes
Predators

Shoots and
roots

5 Orgam/ic\ " Protozoa
Matter \ Amoebae, flagellates,
Waste, residue and and ciliates ;
metabolites from ‘ o i Animals
plants, animals and Bacteria
microbes. l
Rt e (NRCS Soil Biology Primer)
First trophic level: Second trophic level: Third trophic level: Fourth trophic level: Fifth and higher
Photosynthesizers Decomposers Mutualists Shredders Higher level predators trophic levels:
Pathogens, Parasites Predators Higher level predators

Root-feeders Grazers




Good soll structure important for
Adapting to extreme weather

infiltration
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a) aggregated soil b) degraded soil, crusting, eroding
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A In degraded soil, essential functions of water storage and movement are reduced
A Especially problematic at dry and wet extremes

Adapted from Building Soils for Better
Crops, 8 ed.



Solls of Poor Soll
Health are not
Resilient

A Hard soil, plowing up clodd
soil and pcl)aor seegdbgds y

A Rapid onset of stress or stunted
growth during dry or wet
periods

A Rutting and ponding

A Discolored crop leaves

A Signs of runoff & erosion

A Poor growth of plants

A Soil crusting

A High disease or pest pressure
A Declining yields

A Increasing costs, same returns

A More on this in the soil health |
assessment break out session Poor growth.
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Soil Function Loss!

_Lynn Betts, USBARCS
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Downward Spiral
of Soil Degradation

Bianca Moebiu€lune, PhD

Biological |
| () l] A @ § Adapted by NRCS from Building So

for Better Crops,"3ed.
Aggregate

Water Storagé

Compaction .

Nufrlentseé
| TOpSOIK% : Availability
i ‘ U Sal
- Disease
The productivity of conventional
agricultural systems is maintained
with increased technology, labor,
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Dust storms on the Great Plains more common and
iIntense in the past 20 years with increased droughts

A dust storm
In the Texas
panhandle
in 2020.

Image: Keith
Ladzinski / National
Geographic

Research source:
Lambert et al. 2020.
Dust Impacts of
Rapid Agricultural
Expansion on the
Great Plains.
Geophysical
Research Letters
https://doi.org/10.10
29/2020GL 090347
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Ag:. a solution for our climate challenge

US GHG emissions
from Ag by Activity
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Biophysical
levers for change

;_7 Reduce CH,
emissions

{_7 Reduce N,O
emissions

| Soil
manage , . -
f NEBY flent Climate Adaptation and Mitigation Solutions }_7 Build soil
by Ag: organic C

_ We also work with
Many of the same systems of practices that social levers of

reduce net ag emissions, also build farm change:
viability & resilience to climate change. ADOPTION!

>98% emissions
from ag are CH
and N ,O

Data source: US EPA Inventory of US GHG emissions and sinks: 1990 -2020. Photo by Rebecca Drobis for AFT. Lever icon by Arthur ~ Shlain via the Noun Project.
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Changing the Face of Agriculture and How We Feed our Nation
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