
MANAGING SOIL TO CALM 

THE CLIMATE

WORKSHOP #3 - YORK REGION COMMUNITY 

COMPOST CHAMPIONS TRAINING PROGRAM



YORK REGION 

COMPOST CHAMPIONS TRAINING PROGRAM

 Funded by the Region’s Circular Economy Fund

 Goal: to promote and support effective participation in 
organics recycling, compost use on lawns and gardens, 
and adoption of soil-health best management practices 
on lawns and gardens in York Region, through the 
establishment of a neighbourhood champions program. 

 Stages: Recruitment, Training, Practical Experience

 Key Concept: The Soil Safari



Choose Your Level of 

Commitment and Participation

Passive Involvement

I am just here because I am interested and want to learn

Engaged Contribution

I want to get fully involved without a commitment to 

becoming a certified Compost Champion

Active Leadership

I want to become a Certified Community Compost 

Champion and a Soil Safari leader





1. Minerals – 
Soil’s 
Foundation

2.  Soil Organic 
Matter (SOM)

8.  Make Great 
Compost at Home

3.  Soil Organisms7.  Composting 
and Compost Use

6.  Managing for 
Soil Health (6Cs)

4.  Stable Soil 
Aggregates

5.  Soil and 
Climate



Today’s Topics

5.  Soil & Climate

6.  The 6Cs of 
Regenerative Soil 

Management



Station 5:
Soil and Climate



Carbon – the energy 

currency of life



Carbon – Life’s Backbone AND Energy 

Currency
C has ability to form polymers (long 
stable chains of carbon atoms -- with 
other atoms attached as “sidekicks” – 
at a normal range of temperatures. 

These long, stable carbon chains form 
the backbone of sugars, 
carbohydrates, proteins, and even 
DNA – all the “stuff” of life. The most 
basic of these carbon chains – simple 
glucose (sugar) -- is the initial product 
of photosynthesis.



Some Facts about 

Carbon
4th most abundant element in 

the universe

Formed in the heart of stars  

(NOT in the Big Bang!)

Extremely versatile  

(diamonds, charcoal, graphite, 

etc.)

The basis for life on earth 

(organic chemistry)

About 50% of all soil organic 

matter (SOM)



The Carbon Cycle



Composition of the Earth’s Atmosphere

Gas Per cent of atmosphere

Nitrogen (N2) 78

Oxygen (O2) 21

Argon .93

Carbon dioxide (CO2) .04



Three Key Points

1 Climate change is all about carbon 
management

2 Soils can absorb enough carbon to 
significantly mitigate climate 
change

3 Compost is a catalyst for carbon 
sequestration by soils



The Carbon Management 

Opportunity
 Too much C in the atmosphere

CO2 levels have gone from 315 ppm in the 1950s to more than 
400 ppm recently

 350 is the level many scientists feel we should achieve & 
maintain

 Too little C in our soils

Organic matter in agricultural soils has dropped by an average 
of more than 50 per cent since the introduction of the plough

 This drop in organic matter represents an addition to 
atmospheric carbon as well as a loss in soil fertility

 This is an opportunity!



How Does Soil Capture Carbon?

This soil 

seques-

ters 

carbon

This soil  

loses 

carbon

Why?



Resting Carbon (atmosphere) - 
CO2,

Living 
Carbon 
(above 
ground)

SOM 
Carbon 
(below 
ground)

Savings 
Account 
Carbon 
(humus) 

Dead Carbon 
(fossil fuels)

The Carbon Cycle Pathways and Pools

Photosynthesis



Healthy, High-
Carbon Soils 
Can Tackle 
Canada’s 
Greenhouse 
Gas Emission 
Reduction 
Targets



Soil Carbon vs Atmospheric 

Carbon (CO2)

1.7 tonnes SOM = 1 tonne soil C

1 tonne soil C = 3.67 tonnes CO2



The Basic Principles

GOAL: 
Maximize 

Soil C

OBJECTIVES:

- Manage 
Carbon Flows 
Optimally

- Protect/Enhan
ce the Soil 
Food Web

PRINCIPLES:
❑Keep Live Roots in 

Ground

❑Minimize Soil 
Disturbance

❑Use Amendments and 
Inputs Optimally

❑Promulgate Diversity

❑Ensure Soil Remains 
Covered



Station 6:
Managing for Soil 
Health (6 Cs)



The 6 Cs

1  Control Compaction

2  Cultivate carefully

3  Continuous living plants 

4  Cover the soil

6  Compost!

5  Crop diversity



Practices that affect soil health

6Cs PRACTICES

C1 Control 

compaction

Careful equipment use, manage inputs 

carefully, other 5 Cs

C2 Careful 

cultivation

Minimize soil disturbance in annual beds, 

minimize tillage everywhere

C3 Continuous 

roots

Leave roots over winter, use cover crops 

where appropriate

C4 Covers Mulches, residues

C5 Crop diversity Build diversity into system

C6 Compost Apply annually, consider teas or extracts, 

consider Johnson-Su



TIPS FOR CONTROLLING 
COMPACTION

• Keep the same pathways year after year and 

cover them with wood, bricks, or stone. Or, you can 

add compost and grass seed in the fall and turn your 

garden pathways into grassways

• Add compost each year, in the spring or fall. 

Compost feeds the critters that consistently work to 

build your soil’s sponge-like structure

• Be careful when you add fertilizer (synthetic 

or organic). More is not always better. Too much 

nitrogen, for instance, can attract weeds and reduce 

organic matter, which leads to compaction. 



TIPS FOR CAREFUL CULTIVATION

Disturb the soil as little as possible when you weed, seed, or plant. You 

can spread seed on the surface then cover with compost or soil to the 

desired depth. With seedlings, make a hole just big enough for the roots, 

put the seedling, then backfill.

Don’t pull your garden weeds, just cut them off at soil level, then repeat 

as they grow back. They will eventually run out of energy and die.

Better yet, use mulches to prevent weed growth: organic mulches (e.g., 

compost, straw, cardboard, wood chips) are best, as they will break 

down gradually and feed the soil organisms.



TIPS FOR 

CONTINUOUS LIVING PLANTS

• Don’t remove your annual plants in the fall. If 

you want to make the garden appear less 

messy, you can cut your plants and leave 

them on the soil. In any event, leave the roots 

in the soil: they are feeding your underground 

workforce!

• Try a cover crop after harvesting vegies. A 

cover crop is grown primarily to improve the 

soil, rather than to produce a crop or for 

ornamental purposes (although some cover 

crops can be quite attractive). In the past 

cover crops have been used mostly by 

farmers, but many garden centres now sell 

cover crop seeds in small packets for 

gardeners. Choose a plant that will die over 

the winter, then plant right into the residue in 

the springtime.



Tips for

Covering the soil!

You can cover bare soil with plant 
residues, compost, or organic mulches. 
These materials will both protect your 
soil and feed your critters.

You can also use inorganic mulches, 
such as stones, crushed rock or brick, 
or plastic weed-block. These materials 
don’t feed your critters, but they do 
protect them. 



Tips for Crop and 

Plant Diversity Have some perennials in your garden. 
Perennials feed soil critters all year long, 
even in winter, which helps to maintain 
diversity and overall soil health.

Rotate your plantings of annuals. 
Rotating your plants breaks up the 
disease cycle and also brings new types 
of critters to the area each year, 
keeping diversity levels high.



Tips for Using 

COMPOST and 

other soil 
improvers

Adding compost is always a good idea. Compost feeds your soil critters, provides nutrients for 
your plants, builds organic matter in your soil, adds diversity, and generally helps out around 
the soil community. 

Use all fertilizers, both synthetic and organic, carefully and conservatively. Until you build your 
workforce (using the 6Cs) to a suitable size and strength, you will need to use fertilizer. This soil-
building process may take a few years. During this time, it is very important to keep fertilizer 
levels modest and reduce the amount applied each year as your soil’s health improves.



Randy Dykstra, Belmont, Ontario



Putting It All Together for our 

Climate & Future
Farmer Dykstra



Quiz Time
Which of the following 3 carbon pools is the largest?

A.  Atmosphere;  B.  Soil;  C.  Biosphere.

True (T) or False (F): Soil carbon has the potential to offset all of 

the fossil fuel emissions we currently produce.

The weight of one tonne of soil carbon converted to CO2 is:  

A. 3.67 tonnes;  B.  1.58 tonnes;  C.  158 tonnes.

“Careful Cultivation” means: A.  Watch out for worms when you dig;  

B.  never disturb the soil;  C.  disturb soil as little as possible.

The goal of practicing the 6Cs is to: A. Build better soil fertility; B. Increase 

SOM; C.  Protect the soil organisms; D. All of these answers.



Thank you! 
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