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WHAT IS SOIL HEALTH?
THE CONTINUED 
CAPACITY OF THE SOIL 
TO FUNCTION AS A 
VITAL LIVING ECOSYSTEM 
THAT SUSTAINS PLANTS, 
ANIMALS, AND HUMANS



Soil Health

Dr. Elaine Ingham’s book:
‘Life In Soil’
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JOHN KEMPF OF ADVANCING ECO-AGRICULTURE

• “BIOLOGY SUPERSEDES CHEMISTRY”

• YOUR CROPS CAN BE SUCCESSFUL WITHOUT CHEMISTRY AS LONG AS YOU HAVE 
ABUNDANT MICROBIAL COMMUNITIES. 

• YOUR CROPS CAN NOT BE SUCCESSFUL WITHOUT BIOLOGY EVEN IF YOUR MINERALS ARE 
WELL BALANCED.

Slide from Laura Davis



Soil Health and Nutrition in Food

Vandana Shiva



Vandana Shiva



Soil HealthSoil Health and Nutrition in Food

Testing shows that there is a huge variation in the vitamin and mineral content of food, 
regardless of variety, depending on where and how they were grown and harvested.



Nutrient Density in Food
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Soil Health



Soil Food Web
Rhizosphere is an area of high biological    
activity surrounding plant roots

• Most active part of the soil ecosystem
• Most readily available food
• Where peak nutrient and water           

cycling occurs

Microbial food is exuded by plant roots             to 
attract and feed microbes.

In exchange, these microbes provide      nutrients 
to the plant at the root-soil interface where the 
plants can take them up.



Soil Food Web
Living roots provide the easiest source of        
food for soil microbes. 

To encourage this symbiotic relationship:
• Grow long-season crops
• Grow cover crop following a short-season 

crop

Sugars from living plant roots, recently dead 
plant roots, crop residues, and soil organic 
matter all feed the many and varied members 
of the soil food web.
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DEAD SOIL
BARE SOIL: UNPROTECTED, TURNS SOIL HARD, NON- 
POROUS

EROSION: NOTHING HOLDING SOIL IN PLACE

INCREASED CHEMICALS: DANGEROUS FERTILIZER AND 
PESTICIDE INPUTS THAT CROPS RELY ON TO GROW

PESTS: INSECTS AND WEEDS MORE LIKELY TO INVADE



LIVING SOIL

EARTHWORMS: ADD NUTRIENTS, CREATE WATER 
CHANNELS

RESIDUE: FROM PREVIOUS CROPS, ACTS AS MULCH, 
ORGANIC MATTER

MICROORGANISMS: STABILIZE THE SOIL, FEEDS PLANTS

COVER CROPS: IMPROVE SOIL HEALTH, ADDS NUTRIENTS



July 9th , 2018 July 25th , 2018

Galego Court Community Gardens, Pawtucket RI
Buckwheat Cover Crop



August 8th , 2018
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Microbiologists estimate 
that there may be as 
many as 1,500,000 
species of soil fungi, and 
3,000,000 species of soil 
bacteria

… most agricultural 
soils have no more than 
5,000 species present 



Symbiotic Relationship

“In nature, plants produce sugar (through photosynthesis) 
that is then fed by the plant (through its roots) to beneficial 
micro-organisms; namely bacteria and fungi… 

Visit  http://bionutrient.org



…These microbes use that sugar to reproduce and access minerals out of the 
soil.  These minerals are digested and then fed back into the plant. 

This symbiotic relationship is at the core of soil fertility.” 

 

Symbiotic Relationship



CAKES AND COOKIES

• “Roots release ‘Cakes and Cookies’ to feed 
microbes to:

•  protect the root system from diseases and 
pests 

• enhance nutrient cycling

• build structure to allow roots to grow” 

• From the book ‘Adding Biology by Dr. Elaine Ingham.

• (Diagram Courtesy of Soil Foodweb)



Looking at research 
that the BFA has 
performed over the 
past 10 years, the 
resulting data shows 
that the main 
determinant of 
nutrient dense food 
is the health of the 
soil, namely the 
microbial population 
and diversity of 
microbes.













Baby pot worm, Nematode, Fungal Hyphae





CILIATE 200X                 

Microbes that thrive in anaerobic conditions
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Microbes that thrive in anaerobic conditions



Ciliates taking over                

Microbes that thrive in anaerobic conditions



VORTICELLA (STALKED CILIATE)        

Microbes that thrive in anaerobic conditions
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Microbes that thrive in anaerobic conditions



Insect Larvae

Microbes that thrive in anaerobic conditions



Microbes that thrive in anaerobic conditions

Rotifer



Microbes that thrive in anaerobic conditions

Aquatic Rotifer



Microscopy Training at Bard College at  Simon’s Rock



“The only way to get things back in 
balance is to introduce the full spectrum 
of beneficial biology back into our growing 
systems through inocula such as occur in 
properly made compost, worm castings 
and compost teas.”

Dr. Elaine Ingham

Life in the Soil



Life in the Soil

Build up the Soil Food Web by:

Add organic matter in the form of compost and mulches
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COMPOST UNDER THE MICROSCOPE
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Build up soil and sequester carbon by:
1. Minimize or avoid chemical, 

physical and biological stressors

Soil Health



Chemical:  artificial pesticides and fertilizers
• Actively destroy soil life
• Destabilize and degrades soil structure
• Halt soil carbon building processes

Physical:  manual tilling

Soil HealthBuild up soil and sequester carbon by:
1. Minimize or avoid chemical, 

physical and biological stressors



“Rototilling is equally damaging 
to the soil as spraying chemicals.”

Soil Health



Over time, high concentrations of mineral salts from synthetic fertilizers will:
• decrease microbial diversity
• alter soil pH, and damage soil structure



Build up soil and sequester carbon by:
2.  Use plant diversity to increase soil 
diversity



Keep living roots in the soil year-round 
to feed your soil

• Perennial plants
• Groundcovers
• Cover Crops
• Intercropping

Soil HealthBuild up soil and sequester carbon by:
3. 



Keep the soil covered as much as possible

   If you can see                 
  the soil, it is losing  

   carbon, vitality, life.

 

Soil HealthBuild up soil and sequester carbon by:
4.  



Keep the soil covered as much as possible

           The most effective way    
           to regenerate soil is to    
               maintain living cover     
               of diverse plants as     
        much of     the year as            
           possible.

 

Soil HealthBuild up soil and sequester carbon by:
4.  



Life in the Soil

“Essentially all life depends 
on the soil.  There can be 

no life without soil and 

no soil without life; 

they have evolved together.”

Charles E Kellogg,

USDA Yearbook of Agriculture, 1938
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