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Web: www.Dig2Grow.com

Twitter: @Dig2Grow

The Story of Soil – Microbiomes
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Insights From The 
Microbial

World
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Agriculture Medicine
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MICROBIOMES

• specialized communities of microbes 
in and on host organism

• they dovetail with host cells and genes

•
• transformative in acquiring, processing, 

and creating nutrients for host

4

Wakako, I-O. et al, 2018 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6176000/pdf/fnut-05-00090.pdf5

Microbes, 
Roots, Guts, 

& Soil
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a b c d

e
f

a= wood chips & compost       d= fresh grass & leaves -N 
b= a + shells                                e= coffee (composted) -N
c= zoo doo - N f= pine needles - C
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Mulch Mix

Hinoki clippings

Assorted fresh shrub 
and tree leaves

Decaying wood chips

DIVERSITY IS THE KEY
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The LIVING Goods
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IMG_2767.JPG

17 18



5/1/23

4

19 20

Mesofauna

Barely visible,
around 1 mm
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Springtails

mostly 
decomposers
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Oribatid
mite

grazer on 
dead plants
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MICROBES
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The Rhizosphere
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A Biological Bazaar  

Microbe-made 
compounds 
returned

Plants release 
exudates

Fetching Fungi

Bacteria
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fetching fungi

credit: Henry Teng

minerals
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credit: Glyn Bengough
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Plant,  Cell  and  Environment (2009) 32, 666–68
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Plant,  Cell  and  Environment (2009) 32, 666–68

Carbs

Phytochemicals

Fats

Proteins

MEALS FOR MICROBES!!
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30-40 %

THE GREEN 
BODY
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Bottom to the Top
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Plant Intelligence
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Brain Food Matters
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A Lot!
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MICROBES – TINY & MIGHTY
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Human Microbiome
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Germ Theory
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Wellcome Trust
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MICROBIOME
ECOSYSTEM

colon
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cells lining 
colon 

immune cell

bacteria

MICROBIOME  HABITAT

immune cell
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cells lining 
colon 

immune cell

bacteria

MICROBIOME  HABITAT

immune cellstart inflammation
stop inflammation
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lumen
mucus 
layer

cells lining 
colon 

bacteria

dendritic cell INTELLIGENCE
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Change in Infectious and Chronic Disease

Bach, New Eng Jnl Med, 2002
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HYPOTHESIS

MISSING OUR 
MICROBES?
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credit: K. Diemert
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Changing Carbohydrate Consumption
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Another
Biological 
Bazaar  
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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
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FEMS Microbio. Rev., Rojo, D., et al, 2017

MICROBIAL 
METAB-
OLITES

THE UPSHOT

40 %

Your Personal
Alchemists
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simple 
carbs

Western Diet Gut Health Diet

simple 
carbs

harmful 
metab’s

good 
metab’s

harmful 
metab’s

good 
metab’s
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The Reality of Life
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Woese et al. (1990), Proceedings of the National Academy of Sciences, 87, 4576-4579.

The New Tree of Life YOU ARE HERE

m, c,     = microbe 
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Woese et al. (1990), Proceedings of the National Academy of Sciences, 87, 4576-4579.

The New Tree of Life YOU ARE HERE

m, c,     = microbe 

“...the new Pie of Life is dominated by 
bacteria (approximately 70– 90%) 

rather than insects or animals.” 

“...endosymbiotic, and similar 
relationships between species might 

be fundamental drivers of life.” 
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Woese et al. (1990), Proceedings of the National Academy of Sciences, 87, 4576-4579.

The New Tree of Life YOU ARE HERE

m, c,     = microbe 

“...the new Pie of Life is dominated by 
bacteria (approximately 70– 90%) 

rather than insects or animals.” 

“...endosymbiotic, and similar 
relationships between species might 
be ARE fundamental drivers of life.” 
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Common Ground

Gut “Rhizosphere”

• Bio Bazaars

• Microbial 
Metabolites

• Immunity & 
Defense

• Intelligence

MICROBIOMES
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MULCH YOUR 

SOIL—

INSIDE

AND OUT

THE HIDDEN HALF OF NATURE
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The Problem
The Insight

The How-To The Stakes
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