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Connections: Soil, People, and Farming
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Web: www.Dig2Grow

Soil Heaith Is Our Health

Twitter: www.Dig2Grow

“The continued
capacity of soil to

function as a vital
living ecosystem
h .
What s It? that sustains

plants, animals,
and humans...”

:?‘.

Soil Health

@ﬁ

U.S. Department of Agriculture

“...and connects
agricultural and
soil science to

policy, stakeholder
needs and

sustainable supply

chain : y
management.” i B very degraded soil s i
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the oldest problem

one inch of
soil in 20
years

A
500 to 1,000
years

3

nature’s pace
to make
1 inch of soil?

“Modern” Farming

* Routine, abundant
tillage

* Overuse of
synthetic nitrogen
fertilizers (and
other chemicals)
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ﬂ built and conserved soil
health as a natural

consequence of farming

and ranching? ]
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e minimal disturbance

e soil always covered
e diverse crop rotations

integrate animals

v
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Soil Health
On-The-
Ground
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() Necromass stabilization can explain why SOM
¢ ’ o content is higher in arable soils fertilized with
organic material compared to mineral

fertilizers.

Y.~ “..analysis of 122 soil site samples showed an

- average contribution of microbial necromass to

SOM varying between 33% in forest soils and up
to 62% in grasslands.”
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Benefits of Healthy Soil ~ The Greatest Gut on Earth

¢ higher farmer profits

e comparable yields

e less fertilizer, pesticide,
and fossil fuel use

Use the gut to get to the brain

e more carbon & water in
soil, less off-farm pollution

et Consenvation Research st 1995
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A Biological Bazaar
A e Bacteria

Fetching Fungi

¥ Plants release
exudates

Microbe-made
compounds
returned

w Al g

THE FAB FOUR
* Micronutrients
* Phytochemicals
* Fat Balance (animals)

* Microbial Metabolites
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NUTRIENTS

Iron (Fe), Zinc (Zn), Phosphorus (P)
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Arbuscular mycorrhizal fungi inside of plant root cell

rrrrrrrrrrrrrrrrrrrr

29

26

Journal of Plant Nutrition, 29: 657665, 2006

Solubilization of Insoluble Inorganic Phosphate by
Hyphal Exudates of Arbuscular Mycorrhizal Fungi
Keitaro Tawaraya, Makoto Naito, and Tadao Wagatsuma

Faculty of Agricdture, Yemagaia University, Tsersoka, Japas

Table |
Shoot dry weight, P concentration, P uptake, and mycorrhizal colonization of onion
with or without AM fungi 50 d after sowing

Dry weight P concentration P uptake AM colonization
AM fungi (mg/plant) (mg P/g) (1 P/plant) (%)
Control 188438 1342:£008 249445 0
G. margarita  53.7+2.1 4968 £0.158 | 266.7 + 2.6 100
G. etunicatum 8784243 21250043 184.6 & 49, 87

Means £ standard errors are indicated.
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Fertilizer Diet
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The Biological Bazaar

PHYTOCHEMICALS

Linalool H:C

Sulforaphane

o
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Curcumin

=

OH
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Conventional to Regenerative Comparison
(10 paired adjacent farms, same soil classification)

. %soil organic matter | soil health score (Haney)

2022, PEER) 10:e12848
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January, 2022
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Conventional to Regenerative Comparison
(average values — cabbage, corn, peas, sorghum, soy)

Carotenoids +15%

Phenolics +20%

Phytosterols +22%

Vitamin K +34%

Vitamin C +17%

Vitamin E +15%

Vitamin B1 +14%
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Soil health and nutrient density:
preliminary comparison of regenerative

Peer. and conventional farming
David R. Montgomery', Anne BIKIE®, Ray Archuleta’, Paul Brown and
Jazmin Jordan®
FARMS COMPONENT AVG. DIFFERENCE
10 PAIRS
acrossi.S: PHYTOCHEMICALS | ] 15% to 20%
(carotenoids, phenolics,
CROPS phytosterols)
Cabbage
Corn MICRONUTRIENTS 1‘ 15% to 30%
Peas (Vit’s. C, E, K, B1)
Sorghum
Soy SOIL HEALTH SCORES | 4 30% to 2.5 times
(e.g. organic matter,
microbial activity)
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« Behold the herbivore

------

This is plant — based food

Frontiers in Microbiol, 2020, Gilbert, R-A. et al
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The rumen

Another biological bazaar

Credit: Frontiers in Microbiol, 2020, Gilbert, RA. et al
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Metabolic terrain
for the microbiome

i
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FAT OF THE LAND
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Omega-6 Rich

Beef cattle eat grain-based rations at the Texana Feeders Feedlot in Floresville, Texas, May 7, 2018. /VCG Photo
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i Omega-3 Rich

Plant-Species Diverse
Pasture-Raised
Grass-Fed

Monoculture
Pasture-Raised
(Grass-Fed)

Feedlot-Finished
on Concentrates
(Grain-Fed)

RICHER

POORER
[
h Phytochemical Richness of Meat and Milk

) g " C\ o - X2 o
! PN,
Terpenoids Phenols Carotenoids Tocopherols
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THE FAT OF THE LAND BECOMES THE
FAT IN OUR FOOD
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*
B Nourished By Nature [l Regional "Natural' Brand [l Conventional Brand

Total Omega-3

otal Omega- Omega-6/Omega-3
025 2%

020 20

Beef Pork

FAT OF THE LAND
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“The pathogen is
nothing, the terrain is
everythmg C
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7 of 10 of us

£ By
@ PEOPLE (i)
g g
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INFLAMMATION AND DIET

— .

magnitude of inflammation
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Frontiersin lmmunology, 2015, vo. 10, #1699

INFLAMMATION AND DIET

magnitude of inflammation

I | resolution \
phase |, phase

Frontiers in Immunology, 2015, vo. 10, #1699
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POLYPHENOLS
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Polyphenol-
rich foods

Cardiac health
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Polyphenols (8,000 at least!)

A OH
Another
case of
microbial
metabolites

<

Phenolic acid

Micrébiome
k
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Cardiac health
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Alcohols, aldehydes, ketones and esters

Your Personal

. Amines
Alchemists
Amino acids and derivates
l Aromatic compounds
Bile acids
I Carboxylic acids
MICROBIAL I Lipids and derivates
METAB-
l Nucleic acids
OLITES

SCFA / small lipids
I Sugars conjugates

Sulphur compounds

FENS Microbio Rev, 2017, Rojo, D et al
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Polyphenols (8,000 at least!)

: microbial
5 metabolites

ﬁ AR
Microbiome e
1 oA A

Cardiac health

63

COMMON GROUND - THE FAB FOUR

Micronutrients

* Phytochemicals

* Fat Balance (ani

* Microbial
metabolites
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% AT THE BANQUET TABLE OF FIBER
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Feedlot-Finished
on Concentrates
(Grain-Fed)

Monoculture
Pasture-Raised
(Grass-Fed)

Plant-Species Diverse
Pasture-Raised

POORER

Phytochemical Richness of Meat _and Milk

o~ OH

oH

Phenols

Terpenoids Carotenoids Tocopherols
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REGENERATIVE PRACTICES FOR ALL
FARMING SYSTEMS

1: an act or the process of regenerating: the state
of being regenerated;

¢ 2: spiritual renewal or revival;

L

3: renewal or restoration of a body, bodily part,
~ or biological system (such as a forest) after injury
- orasa normal process.
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Soil Health
Is
Our Health

. Ag PoIidy Is Health Policy
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Connections: Soil, People, and Farming
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Web: www.Dig2Grow

Twitter: www.Dig2Grow
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