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Connections: Soil, People, and Farming

Web: www.Dig2Grow

Twitter: www.Dig2Grow
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Soil Health Is Our Health
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Soil Health

What Is It? 
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“The continued 
capacity of soil to 
function as a vital 
living ecosystem 
that sustains 
plants, animals, 
and humans…” 

U.S. Department of Agriculture

U.S. Department of Agriculture, 2023
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“…and connects
agricultural and 
soil science to 
policy, stakeholder 
needs and 
sustainable supply 
chain 
management.” 

Lehmann et al, 2020, Nat Rev Earth and Env.

2020 paper: “The concept and future prospects of 
soil health”
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the oldest problem
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one inch of 
soil in 20 

years
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500 to 1,000 
years

nature’s pace 
to make

1 inch of soil? 
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• Routine, abundant 
tillage

• Overuse of 
synthetic nitrogen 
fertilizers (and 
other chemicals)

“Modern” Farming
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built and conserved soil 
health as a natural 

consequence  of farming 
and ranching?

What If Ag Practices
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● minimal disturbance 

● soil always covered 

●diverse crop rotations 

● integrate animals 

“How-To” Principles
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Soil Health
On-The-
Ground

13

REGENERATIVE VEGETABLE FARM, LEBANON, CT
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The question to ask… 

Not what’s “modern”, 
but what’s sustainable?
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REGENERATIVE VEGETABLE FARM, Sebastopol, CA
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Necromass stabilization can explain why SOM 
content is higher in arable soils fertilized with 
organic material compared to mineral 
fertilizers. 

“….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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What’s “Modern”? 

What’s Sustainable?
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Benefits of Healthy Soil

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

• higher farmer profits

• comparable yields

• less fertilizer, pesticide, 
and fossil fuel use

21
credit: Conservation Research Institute, 1995
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The Greatest Gut on Earth

Use the gut to get to the brain
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PLANT
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Plant Intelligence

24
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A Biological Bazaar  

Microbe-made 
compounds 
returned

Plants release 
exudates

Fetching Fungi

Bacteria
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THE FAB FOUR

•Micronutrients

• Phytochemicals

• Fat Balance (animals)

•Microbial Metabolites
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Iron (Fe), Zinc (Zn), and 
Selenium (Se)

NUTRIENTS
Iron (Fe), Zinc (Zn), Phosphorus (P)

27

0
100
87
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Arbuscular mycorrhizal fungi inside of plant root cell

plant cell

fungi

credit: Larry Peterson
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micro-
nutrients

good 
microbe 
metab’s

N, P, K

Fertilizer Diet Soil Health Diet

30
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The Biological Bazaar  

HEALTH PLAN 
FOR SOIL & 

CROPS

31

PHYTOCHEMICALS

Sulforaphane

Linalool

Curcumin
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PHYTOCHEMICALS

COMMUNICATION

DEFENSE

PROTECTION
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January, 2022
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% soil organic matter soil health score (Haney)

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

2022, PEERJ 10:e12848
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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%

2022, PEERJ 10:e12848
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COMPONENT

PHYTOCHEMICALS 
(carotenoids, phenolics, 
phytosterols)

MICRONUTRIENTS
(Vit’s. C, E, K, B1)

SOIL HEALTH SCORES
(e.g. organic matter, 
microbial activity)

AVG. DIFFERENCE

↑ 15% to 20%

↑ 15% to 30%

↑ 30% to 2.5 times

FARMS 
10 PAIRS
across U.S.

CROPS
Cabbage
Corn
Peas 
Sorghum
Soy

2022, PEERJ 10:e12848
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ANIMAL
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Figure credit: Frontiers in Microbiol., 2020, Gilbert, R.A. et al

This is plant – based food

Behold the herbivore
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Credit: Frontiers in Microbiol., 2020, Gilbert, R.A. et al

Another biological bazaar 

The rumen
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credit: theVetGroup.com

41
credit: theVetGroup.com

Metabolic terrain 
for the microbiome

42
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FAT OF THE LAND

43
Credit: Real Organic Project

Omega-3 Rich

44

Omega-3 Rich

45
Credit: Frontiers in Sust. Food Sys., 2021, van Vliet et al
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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

47

THE FAT OF THE LAND BECOMES THE 
FAT IN OUR FOOD

48
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Courtesy of Paul Brow n / Brow n’s Ranch

*

*
5

*
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FAT OF THE LAND
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Credit: Frontiers in Microbiol., 2020, Gilbert, R.A. et al

A Ruminant’s Health Plan
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credit: theVetGroup.com

“The pathogen is 
nothing, the terrain is

everything.”
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PEOPLE

53

7 of 10 of us

54
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Frontiers in Immunology, 2019, vol. 10, # 1699

Certain fats start
and maintain
inflammation

INFLAMMATION AND DIET

Other fats end it
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Frontiers in Immunology, 2019, vol. 10, # 1699

Certain fats start
and maintain
inflammation

INFLAMMATION AND DIET

Other fats end it

Omega-6’s

Omega-3’s
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Frontiers in Immunology, 2019, vol. 10, # 1699

Certain fats start
and maintain
inflammation

INFLAMMATION AND DIET

Other fats end it

Omega-6’s

Omega-3’s

Part of a Person’s Health Plan

57
Credit: Urban Moonshine Genius  

COMMUNICATION

DEFENSE

PROTECTION

PHYTOCHEMICALS
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Polyphenol-
rich foods

Microbiome

Credit: Food Research International, 2021, Aravind, M. et al.

POLYPHENOLS
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Polyphenol-
rich foods

Credit: Food Research International, 2021, Aravind, M. et al.

Another 
case of 

microbial 
metabolites

Microbiome

Polyphenols (8,000 at least!)

60
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FEMS Microbio. Rev., Rojo, D., et al, 2017

Your Personal
Alchemists

MICROBIAL 
METAB-
OLITES

FEMS Microbio Rev., 2017, Rojo, D. et al

61

gut?

soil?
rumen?

rhizosphere?

AT THE BANQUET TABLE OF FIBER

62

Polyphenol-
rich foods

Credit: Food Research International, 2021, Aravind, M. et al.

Another 
case of 

microbial 
metabolites

Microbiome

Polyphenols (8,000 at least!)

Another Part of Human Health

63
Credit: Frontiers in Sust. Food Sys., 2021, van Vliet et al

Another Part of a Ruminant’s Health Plan
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COMMON GROUND  - THE FAB FOUR

• Micronutrients

• Phytochemicals

• Fat Balance (animals)

• Microbial 
metabolites

AND THEY 
PROFOUNDLY 
INFLUENCE 
HUMAN HEALTH

FARMING PRACTICES 
PROFOUNDLY 
INFLUENCE FAB 
FOUR LEVELS…

AND FLAVOR!
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3: renewal or restoration of a body, bodily part, 
or biological system (such as a forest) after injury 
or as a normal process.

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

2: spiritual renewal or revival;

REGENERATIVE PRACTICES FOR ALL
FARMING SYSTEMS 

66
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Soil Health
Is 

Our Health

Ag Policy Is Health Policy
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What’s good for the land 
is good for us too. 

68

Connections: Soil, People, and Farming

Web: www.Dig2Grow

Twitter: www.Dig2Grow
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