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Background

Born and raised in Astoria, IL

College - Spoon River College —--> Western Illinois (Fall 2010)
Two Rivers FS (2011) —--> Prairieland FS (Spring 2019)
Rebman Farms (2019- Spring 2022)

Understanding AG (Spring 2022-Current)

Raise livestock (sheep) and row crop (corn, soybean, wheat, and more)



What Is Regenerative Ag?
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Physical

Biological




Regenerative model of soil function

Carbon

The value is in
carbon and biology

Biological

“If you want to make small A

changes, change the way you ‘Chemical | Physical
do things. If you want to make " -'

major changes, change the

way you see things.”

To LI, Carbon
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What is an Aggregate?

-Clumps of soil held together by biological glues and root exudates




Aggregates are the engine that drives soil function
POy
- »"ﬁ:* Aoky Aggregates provide
TN e WL e e conditions for life
and nutrient cycling
in the soil:

v'"Water films for

biology to live in

v’ Aerobic and
anaerobic
pockets

v'Areas of high and
low pH




Soil aggregates - the building blocks of healthy soil

Aggregates are clumps of soil glued
together by biological processes

* Various sizes and shapes
* Irregular arrangement
* ‘Cottage cheese’ look

* Lots of pore space for air/water
exchange
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“Plant and soil are one”
Ray Archuleta







FOUR ECOSYSTEM
PROCESSES
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We must protect our most
valuable asset..

UnderstandingAG
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i Community Dynamics




Context
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Context:
What's your why?

Financial
Family
Goals
Equipment

Climate, etc.........

b Principles
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When soil temp reaches. . .

140° Soil bacteria die

F

130° 100% moisture lost through

F evaporation & transpiration

100° 15% moisture is used for growth

F 85% moisture lost through evaporation
& transpiration

70° F 100% moisture is used for growth

J.J. Mc Entre, USDA SCS, Kerrville,
TX, 1956

pan






https://docs.google.com/file/d/1I5Q5FG_8B25xMZFcnysWqr9IeAh3AIHf/preview
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b Principles

Tillage Tools:

(Dwayne Beck, Dakota Lakes Exp. Station)

*All Tillage Tools Destroy Soil Structure
*All Tillage Reduces Water Infiltration
*All Tillage Reduces Organic Matter







THE BEATINGS WILL
CONTINUE UNTIL
MORALE IMPROVES
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e
Diversity — Community dynamics

* Each organism plays an
important role in keeping the
system in balance.

* The greater the diversity,
better everything functions.

* Your job is to increase the
overall carrying capacity for
biology.

Population size —»

overshoot

carrying oscﬂlauon
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Root Systems of Prainic Plants
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Negative plant-soil feedbacks are more common

This explains why natural systems don’t grow monocultures, why
succession happens and why diversity is the natural outcome.

* Individual related plants slowly create an
unfavorable environment.

* Nothing dominates, things keep moving
around.

* In the absence of crop rotation, feedbacks
become stronger.

* |f feedbacks were more positive,
monocultures would be easier to grow.

Nothing in nature is black and white!




Living Roots

-Its the exudates ft and help hold



How many months of the year
do you have a living root in the soil??




The rhizosphere

The #1 food source of most soil
organisms are the exudates from a
living root.

Living roots release many types of
organic compounds into the

rhizosphere around the surface of
the root to start the nutrient cycle.

The plants are in control!!




Animal Integration

-Does not have to be above ground to start out. Think of
livestock in the soil first!



| 1“0!‘1&0‘
X LITIYIT T
" Clltllbili

GET LIVESTOCK BACK

100 billion

) bacrs o
1 milliliter — 10 million *
of rumen fluid protozoa
>1,000,000,000,000,000
rumen bugs per cow




[ wouldn't recommend
you ask me to peel you

an apple very often!
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3 Rules

e Compounding
e Diversity
e Disruption



Compounding

- Nothing is singular in action
- Either positive or negative
- Epigenetics are developed through this



Diversity Delivers

Grasses - Legumes - Forbs
Secondary & Tertiary compounds
Diversity in microbial species

Exponential rather than linear





https://docs.google.com/file/d/1QnyKpT_dzDDTvPglzTTdfESH_nSBjuft/preview



https://docs.google.com/file/d/1DhcKKUVNf2pUl7fT8O0scwRxzeEtkleQ/preview

Medicinal Pasture” — Potent Antioxidants

Sericea Lespedeza

Annual Lespedeza

Birdsfoot Trefoil

Arrowleaf Clover, Berseem Clover
Crown Vetch

Multiflora Rose

Autumn Olive

Mulberry

Mimosa



Redroot Pigweed

Lambsquarter

Common Ragweed

Smartweed

Curly Dock

Henbit

Pepperweed

Giant Foxtail

Barnyardgrass

Crude Protein




Disruption

Nature has tremendous resilience and responds well to challenges.
Planned, purposeful disruptions.

Creates host of positive compounding effects.



Ways to Disrupt

Alter stocking densities - “Pulsing”

Do not move through rotations in same pattern

Alter grazing heights on and off paddocks

Alter rest periods for paddocks

Alter species order (if doing multi-species grazing) — Or, multiple at once
Alter time of season/year a paddock is grazed & Grazing Days

Alter paddock configuration & paddock direction

Planned Burns

Leader-Follower



Unintended Consequences






e 32,000 Tons nw

100 150 200 250 300

N rate, Ib/acre



The potassium paradox: Implications for soil fertlhty,

from depletion. considering the magnitude and inorganic

occurrence of profile reserves, the recycling of K in crop residues Jnd the preferential nature of K uptake. An extensive

survey of more than yit st s confirmed that KCl fertilization is ' - rop yield. Contrary to

the inculcated perception of KCl as a qualitative commodity, more than 1400 | trials predominately documented a

cuimcenid Ly U 11ajoOrn 1O0d, 1CC gL s Wi 5C

Research output: Contribution to journal » Article > peer-review
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allows the corn to obtain up to 80 percent
of its nitrogen straight out of the air. The
details are in the journal PLOS Biology.
[Allen Van Deynze et al., Nitrogen fixation
in a landrace of maize is supported by a
mucilage-associated diazotrophic

microbiota]

Van Deynze says early plant breeders may
have inadvertently got rid of corn’s
nitrogen-fixing proficiency long ago. "When
early man made some selections for bigger
ears, higher yield, perhaps they lost this
ability along the way. And we have the

opportunity perhaps to bring it back."
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for many grants over the years.

ENow it's taking matters into its own hands on a 2 million dollar water

treatment plant.

“The city of Pretty Prairie was not able to get a block grant, they're financing
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PLFA ANALYSIS REPORT
Lab # 34353
Value Rank Overall Rank
Total Biomass, PLFA ng/g soil 662.24
Functional Group Diversity Index 1.010
Community Breakdown Ratios

Functional Group Value  Units % of Total Biomass Community Value
Total Bacteria 315.56 PLFA ng/g 47.65 Fungi:Bacteria 0.0224

Gram + 195.51 PLFA ng/g 29.52 Protozoa:Bacteria All Bact

Actinomycetes 67.48  PLFAng/g 10.19 Gram+:Gram- 5.0031

Gram - 52.57 PLFA ng/g 7.94
Total Fungi 7.06  PLFANng/g 1.07 Stress Indicators

Arbuscular Mycorrhizal 0.00 PLFANg/g 0.00 Sat:Unsat 8.3130

Saprophytic 7.06  PLFANg/g 1.07 Mono:Poly All Mono
Protozoa 0.00 PLFANg/g 0.00 Pre 16:Cyclo 17 None Found
Undifferentiated 339.62 PLFAng/g 51.28 Pre 18:Cyclo 19 All Pre18:1

Reviewed By: Emily Shafto Recommendations Provided by Regen Ag Lab, LLC

Date:  2/22/2023 Analysis Performed by Regen Ag Lab, LLC



— € US Crime +Justice Energy+ Enwironment Extreme Weather

Interstate in lllinois reopens after more than 70
vehicles crashed in a dust storm, leaving at least 7

dead

{ By Joe Sutton, Rebekah Riess and Brad Parks, CNN
/ v RO ST
: @ 3 minute read « Updated 1:17 PM EDT, Sat May 6, 2023




So how do we fix it?

™

Six Principles of Three Rules of Four Ecosystem
Soil Health Adaptive Stewardship Processes










Can Improve

Soil Function!
WHETHER YOU

THINK YOU CAN OR
THINK YOU CAN'T,
YOU ARE RIGHT

HENRY FORD

Q)







Thank You and God Bless

Luke@understandingag.com
2171-490-3236



