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By Chris Arsenault  (Thomson Reuters Foundation), Dec. 5, 2014 

https://www.scientificamerican.com/article/only-60-years-of-farming-left-if-soil-degradation-continues/ 
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UK environmental secretary warned that the  
UK is 30-40 years away from  
eradication of soil fertility. 

In Oct. 2017 

https://www.theguardian.com/environment/2017/oct/24/uk-30-40-years-away-eradication-soil-fertility-warns-michael-gove 
 
https://www.theguardian.com/environment/2018/mar/21/europe-faces-biodiversity-oblivion-after-collapse-in-french-bird-populations 
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 http://www.farmlandlp.com/2012/01/one-acre-feeds-a-person/          http://www.cornandsoybeandigest.com/soil-health/economics-soil-loss 
David Montgomery, Professor of Geomorphology, Washington University   https://www.youtube.com/watch?v=c4p-kQ6D8aA 

Proceedings of the National Academy of Sciences, 08/2007, Volume 104, Issue 33, pp. 13268-13272 
https://www.amazingcarbon.com/PDF/JONES-OurSoilsOurFuture(8July08).pdf 
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Soil degradation 

For every ton of food produced 
        we lose 7 tons of soil 
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Goal:  To find out what if anything can be done to deal with 
             three of the existential threats that face humanity: 
               - soil degradation & collapse of agriculture 
               - global warming & climate change 
               - chronic disease epidemics  
 
What I discovered is that in the last 30 years there has been an 
amazing revolution in our understanding of the systems nature 
evolved to grow our food in a deeply sustainable way which we 
refer to as regenerative agriculture.  
 

My five year investigation 



The Good News 

     If we transform to Regenerative Agriculture, where we 
                work with nature, we can:  
 

     1) rapidly reverse soil degradation, 
 

     2) avoid the looming collapse of agriculture, 
 

     3) reduce chronic disease epidemics, 
 

     4) and go a long way to solving global warming. 
 
 



Video on the connections between Climate 
Change, Food Security, and Soil Carbon 

 

 “The  Soil  Story”  
was produced by Kiss the Ground and is narrated by the Carbon 

Underground President Larry Kopald.  
It is open source and free to use for educational purposes.  

 https://thecarbonunderground.org/the-carbon-underground-president-larry-kopald-narrates-the-soil-story/ 

Laptop link 

3m 28s 
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Carbon is not the enemy  
                          All life on Earth is carbon based 
                                                       It’s a matter of balance 



       Life form                                                           % of total Carbon  
                                                                                         based life        
________________________________________________________ 
 

                                                                                             82.5 
 

                                                                                             17.1 
 

                                                                                               0.4 

CAN YOU GUESS: how is the 550 Billion tonnes of carbon based  
                                 life distributed among different life forms? 

Life forms:   1 = insects, fish, molluscs, livestock, humans, other animals & birds 
                     
                      2 = plants 
 
                      3 = microbes  (can only see with a microscope) 



       Life form                                                           % of total Carbon  
                                                                                         based life        
________________________________________________________ 
 

              2                                                                              82.5 
 

              3                                                                              17.1 
 

              1                                                                                0.4 

CAN YOU GUESS: how is the 550 Billion tonnes of carbon based  
                                 life distributed among different life forms? 

Reference: Y. M. Bar-On, R. Phillips, and R. Milo, PNAS, 2018 115 (25) 6506-6511 

https://www.pnas.org/content/115/25/6506 

Life forms:   1 = insects, fish, molluscs, livestock, humans, other animals & birds 
                     
                      2 = plants 
 
                      3 = microbes  (can only see with a microscope) 

https://www.pnas.org/content/115/25/6506
https://www.pnas.org/content/115/25/6506


  Photosynthesis 
   sunlight + CO2 + water        carbohydrates  

                                                    (sugars) 

Plant roots  
feed up to 40% of  

these sugars to  
soil microbes 

Nutrient Cycling 

Microbes: 
- supply plant with nutrients 
- store carbon in the soil  
- build soil 



Dr. Elaine Ingham, a pioneer of Regenerative 
Agriculture and the Soil Food Web, recently 

completed a series of six short  
Soil Food Web animations 

that provide an excellent entry  
point into these topic 

To watch these videos click the  the links  
on the following  slides 



https://www.youtube.com/watch?v=NVhY4ssMtbI&t=1s 

Laptop link 

3m 12s 

https://www.youtube.com/watch?v=NVhY4ssMtbI&t=1s
https://www.youtube.com/watch?v=NVhY4ssMtbI&t=1s
../../greg19/SoilFoodWeb_Classes/Ingham & other Youtube animations/Nutrient Cycling _ Soil Food Web School.mp4


Click on image to download high resolution poster 

https://phas.ubc.ca/~gregory/papers/FarmersPosterBarteringSystemGregory1D.pdf


Laptop link 

https://www.youtube.com/watch?v=uAMniWJm2vo&t=2s 

5m 56s 

../../greg19/SoilFoodWeb_Classes/Ingham & other Youtube animations/What is the Soil Food Web_.mp4
https://www.youtube.com/watch?v=uAMniWJm2vo&t=2s
https://www.youtube.com/watch?v=uAMniWJm2vo&t=2s


The Soil Food Web has the potential 
 

to return us to safe atmospheric 
 

greenhouse gas levels  
 

in 10 to 15 years. 
 

How does this work? 



https://www.youtube.com/watch?v=ECHYChDUfhQ 

Laptop link 

4m 33s 

https://www.youtube.com/watch?v=ECHYChDUfhQ
https://www.youtube.com/watch?v=ECHYChDUfhQ
../../greg19/SoilFoodWeb_Classes/Ingham & other Youtube animations/Soil Carbon Sequestration and the Soil Food Web.mp4


 “The  Soil  Story” video by Kiss the Ground  

 Definition of Regenerative Agriculture:  
 

             An ecological approach to farming that enables  
        landscapes to renew themselves. 

 

                (A radical idea enabling and not dominating) 
 



https://www.youtube.com/watch?v=fSEtiixgRJI&utm_source=ActiveCampaign&utm_medium=email&utm_content=%5BRuminations+-
+Vol++16%5D+Renewed+focus+in+the+Savory+Network&utm_campaign=Savory+Monthly+News+-+April+2020 
 

Video by Jimi Eisenstein son of author and speaker Charles Eisenstein 

Laptop link 

3m 53s 
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../../greg19/SoilFoodWeb_Classes/Ingham & other Youtube animations/What is Regenerative Agriculture .mp4


       Six Principles of Regenerative Agriculture 

1. Context: Need to farm and ranch within your ecological, financial, community, and 
spiritual context. Only certain species may grow well in your region. Need to monitor 
are your improving or degrading your resource? Is it wise to take on a huge debt as 
you start out? How many family members are involved and what sort of community 
do you want? This context will be different for each person, family and farm. 
 
2. Limit disturbance: Limit mechanical and chemical disturbance of soil. Tilling 
causes a lot more soil carbon to be converted (oxidized) to CO2 and destroys soil 
structure built by the microbes, leading to soil erosion and reduced water infiltration. 
That is farming out of context. 
 
3. No bare soil: We want to maximize photosynthesis. One role of plants is to cover 
soil whether dead or alive. Its litter acts as "armour" to insulate the soil surfaces 
against weather, preventing drying out and erosion. Litter also stimulates soil fungi 
which pull litter into soil providing a bed and breakfast for other organisms including 
earthworms.  



Six Principles of Regenerative Agriculture 

4. Build diversity: Nature never has monocultures. Above ground plant diversity 
provides a greater diversity of root exudates to support a greater diversity of soil 
microbes. Nature achieves nutrient cycling with this biology. Synergies compound 
once 7 or 8 plant species are grown together in a “cocktail.”  
 
5. Keep living roots in the ground: Pioneering regenerative agriculture farmer Gabe 
Brown extends his 100-day growing season in North Dakota by sowing species from 
all four groups – cool season grasses and broad-leaves, warm season grasses and 
broad leaves. Living plants produce exudates to feed soil life which renew soil 
aggregates that normally break down after four weeks.  
 
6. Integrate animals: Nature does not function without animals. Livestock are 
nature’s mobile biodigesters and biofertilizers. The grazing of plants stimulates plants 
to pump more carbon exudates into the soil. This drives nutrient cycling by feeding 
soil microbes. Gabe Brown uses Holistic Planned Grazing with very high stock 
densities, rotated quickly through many paddocks of multispecies cover crops as a 
tool to get a big improvement in soil health. 



Other useful videos on the Soil Food Web  
and  

Regenerative Agriculture 



https://www.youtube.com/watch?v=AWILIYSf5ts 

https://www.youtube.com/watch?v=AWILIYSf5ts


Laptop link 

1m 52s 

https://www.youtube.com/watch?v=pRIXUdhGptU 

https://www.youtube.com/watch?v=pRIXUdhGptU 

../../greg19/SoilFoodWeb_Classes/Ingham & other Youtube animations/Weed Suppression Using the Soil Food Web.mp4
https://www.youtube.com/watch?v=pRIXUdhGptU
https://www.youtube.com/watch?v=pRIXUdhGptU
https://www.youtube.com/watch?v=pRIXUdhGptU


Laptop link 

3m 5s 

https://www.youtube.com/watch?v=hWl8JD7Ie6g 

../../greg19/SoilFoodWeb_Classes/Ingham & other Youtube animations/Suppressing Pests and Diseases Using the Soil Food Web.mp4
https://www.youtube.com/watch?v=hWl8JD7Ie6g


Laptop link 

6m 3s 

https://www.youtube.com/watch?v=BmZg9ybe62g 

../../greg19/SoilFoodWeb_Classes/Ingham & other Youtube animations/Building Structure _ Soil Foodweb School.mp4
https://www.youtube.com/watch?v=BmZg9ybe62g


High Resolution Educational Posters  (created by Phil Gregory) 
 

Click on image to download poster 

https://phas.ubc.ca/~gregory/papers/FarmersPosterPlowingGregory1A.pdf
https://phas.ubc.ca/~gregory/papers/FarmersPosterBarteringSystemGregory1D.pdf
https://phas.ubc.ca/~gregory/papers/FarmersPosterRegenerativeAgricultureGregory2.pdf
https://phas.ubc.ca/~gregory/papers/FarmersPosterPrinciplesRegenerativeAgricultureGregoryA.pdf
https://phas.ubc.ca/~gregory/papers/FarmersPosterDiversityGregory1A.pdf
https://phas.ubc.ca/~gregory/papers/FarmersPosterAgriculturalChemicalsGregoryD.pdf
https://phas.ubc.ca/~gregory/papers/FarmersPosterJohnsonSuBioreactorGregory1.pdf
https://phas.ubc.ca/~gregory/papers/FarmersPosterPesticideBanGregory5.pdf

