
Bowen Island Garden Club

“The base line of the investigations of the future must be a 
fertile soil. The land must be got into good heart to begin with. 
The response of the crop and the animal to improved soil 
conditions must be carefully observed. These are our greatest 
and most profound experts. We must watch them at work; we 
must pose to them simple questions; we must build up a case 
on their replies in ways similar to those Charles Darwin used in 
his study of the earthworm.
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Bowen Island Garden Club

Other equally important agencies in research are the insects, fungi 
and other microorganisms which attack the plant and the animal. 
These are Nature’s censors for indicating bad farming. To-day the 
policy is to destroy these priceless agencies and to perpetuate the 
inefficient crops and animals they are doing their best to remove. To-
morrow we shall regard them as Nature’s professors of agriculture 
and as an essential factor in any rational system of farming.”

―Sir Albert Howard, An Agricultural Testament
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SESSION AGENDA
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• Soil – an Ecological System

• Decomposition + Organic Matter

• Nutrient cycling + Soil Aggregates

• Garden Club Members – soil samples, test 

results, moving forward
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SOIL IS AN ECOLOGICAL SYSTEM

Soil is an Ecological System
“It is a community of living organisms 
merged with the non-living components 

acting AS A SYSTEM.”
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Image credit: Cornell University

The network of pores are influenced by soil air and 
water.  When water enters the soil, this network 
becomes blocked and the water allows nutrients to be 
transported through the soil.  When water leaves, air 
comes in providing oxygen to aerobic organisms and 
plant roots.

SOIL IS AN ECOLOGICAL SYSTEM

Walter Jehne – soil carbon sponge; add nothing



Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?

With ecology, we 
acknowledge events, the 

dynamic relationships 
between diverse fauna, 

flora and their interactions 
with the soil environment. 
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SOIL IS AN ECOLOGICAL SYSTEM



DECOMPOSITION
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Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?

• What is it?

• How does it work?

• Why is it important?

• How can we support 

this process?



DECOMPOSITION – WHAT IS IT?
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Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?

• Breakdown or disappearance of 
organic matter.

• Alternative process for 
releasing nutrients into the soil 
food web.

• Fuels formation of soil 
structure. 



DECOMPOSITION – HOW DOES IT WORK?
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Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?

soil fauna and microbes

substrates varying quality

• Labile, recalcitrant, intermediate
• Microclimates – temperature, 

moisture

climate

soil properties



Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?
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Microorganisms 
ULTIMATE 

DECOMPOSERS

bacteria and fungi

DECOMPOSITION – HOW DOES IT WORK?
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Bacteria & Fungi

ENZYMES

cellulase protease

cellulose protein

x-ase...

x

DECOMPOSITION – HOW DOES IT WORK?
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DECOMPOSITION – HOW CAN WE SUPPORT THIS PROCESS

• Increase diversity above 

and below ground.

• Reduce disturbance

• Keep soil covered

• Incorporate native plants



DECOMPOSITION – WHY IS IT IMPORTANT?
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Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?

• Soil structure formation.

• Suppression of diseases, pests 
and pathogens.

• Reduce dependence on chemical 
inputs.

• *Responsible for the 
creation of different 
forms of organic matter.
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SOM vary in:
• Physical size
• Chemical composition
• Degree of association w/ soil minerals
• Extent of decomposition

Image credit: A definition of soil organic matter and descriptions of its various components (From Baldock and Skjemstad, 1999)
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DECOMPOSITION - ORGANIC MATTER

These surface layers, 

which are usually no 

more than 10-15 cm 

deep, are the most 

functionally important 

zones as they 

determine a soil’s 

capacity to respond to 

environmental stresses 

and carry out 

ecosystem functions.



16

DECOMPOSITION - ORGANIC MATTER

** How long does it take for things 
to break down and become 
available to be used again? **
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DECOMPOSITION - ORGANIC MATTER - IMPORTANCE

Impacts of Organic 
Matter on Soil 

Properties

BIOLOGICAL
• Increases the biomass and diversity of the microbial community
• Provides the underlying substrate for the entire soil food web
• Influences nutrient cycling
• Enhances suppressiveness to soilborne pathogens

PHYSICAL
• Stabilizes soil structure
• Promotes aggregation of mineral particles
• Reduces bulk density
• Increase H20 infiltration rates
• Improves H20-holding capacity
• Moderates fluctuations in temperature

CHEMICAL
• Stores and releases nutrients
• Enhances nutrient availability via microbial activity
• Contributes to cation exchange capacity (CEC)
• Enhances pH buffering
• Adsorbs organic compounds (eg. Pesticides, toxins)
• Affects the mobility of heavy metals

Image Credit: Impacts of organic matter on various soil properties.  The solid arrows indicate that each soil property can be affected by other properties.
Graham R. Stirling – Soil Ecosystem Management in Sustainable Agriculture
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QUESTIONS?
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SOIL AGGREGATES
AGGREGATION  “The formation of things into a cluster” – Dictionary.com

SOIL AGGREGATES  • Naturally occurring cluster or group of soil particles in which the forces 
holding the particles together are much stronger than the forces between 
adjacent aggregates (Martin et al., 1955)

• Aggregates are the basic units of soil structure.

Image credit: Soil aggregate size and composition; Brady, N. C., and Weil, R. R. (2010). Elements of the nature and 
properties of soils. Upper Saddle River, NJ: Pearson Prentice Hall.



20

SOIL AGGREGATES

Image credit: Soil aggregate size and composition; Brady, N. C., and Weil, R. R. (2010). Elements of the nature and properties of soils. Upper Saddle River, NJ: Pearson Prentice Hall.
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SOIL AGGREGATES

WHY SOIL AGGREGATES?

• Soil aggregates store and supply

organic matter.

Walter Jehne – soil carbon sponge; add nothing
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SOIL AGGREGATES

WHY SOIL AGGREGATES?

• Soil aggregates provide large and small pore spaces.
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SOIL AGGREGATES

Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?

AGGREGATE FORMATION

BIOLOGY CHEMISTRY PHYSICS

Input of fresh organic 
matter

Decomposition of 
organic matter

Formation of mineral 
+ organic compound



NUTRIENT CYCLING
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Image credit: Richard Brackin, et al. – Soil biological health – what is it and how can we improve it?

• What is it?

• How does it work?

• Why is it important?

• How can we support 

this process?



WHAT IS NUTRIENT CYCLING

Image credit: Felix Mittermeier

NUTRIENT CYCLING

Use, movement and 
recycling of nutrients in the 

environment
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Restore process of
DECOMPOSITION
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NUTRIENT CYCLING AND DECOMPOSITION

Bacteria and fungi need more than just root deposits.

Through decomposition, nutrients are released from 

organic matter and cycled back into the system.
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NUTRIENT CYCLING – HOW DOES IT WORK?

Image credit: https://morningchores.com/plant-roots/ 1. Plants release carbon from their roots, also 

called ‘rhizodeposition’.

1

1

1

Root deposits

2. Bacteria is stimulated by plant roots.

bacteria
protozoa

3. Stimulation of bacterial-feeders (protozoa –
amoeba, flagellates and nematodes)

nematodes

4. Nutrients are released by predators from 
grazing on bacteria. Cycle.

• e.g. NO3- (nitrate) – form of nitrogen that our 
vegetable crops need.

nutrients
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QUESTIONS?
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CASE STUDY – HOLLY CLEATOR

SITE SUMMARY
• First year veggie garden.

• Raised boxes built last year (July –

August)

• Located on a slope at the base of a 

cliff. Slope had been blasted ~10 

years ago. Rock wall constructed, and 

added fill.
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CASE STUDY – HOLLY CLEATOR

SITE SUMMARY

• Last September, planted field peas + 

straw mulch

• Recently, field peas were chopped, 

dropped and lightly turned in.
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CASE STUDY – HOLLY CLEATOR

SITE SUMMARY

• For 10+ years, area was left alone. 

Grew mostly weeds.

• Last year, Holly excavated out as 

much of the fill and levelled to height 

of the rock wall.

• Built raised based using lasagna 

technique.
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CASE STUDY – HOLLY CLEATOR
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CASE STUDY – HOLLY CLEATOR
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CASE STUDY – HOLLY CLEATOR
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CASE STUDY – HOLLY CLEATOR
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CASE STUDY – HOLLY CLEATOR
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CASE STUDY – HOLLY CLEATOR

REMEDIATION PLAN

• In the fall, when soils are a bit drier, 

pass a broadfork multiple times 

increase air exchange between soil 

surface and environment.

• Incorporate deep-rooted plants, 

carrots, parsnips, turnips, etc. in 

fall/winter.
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CASE STUDY – HOLLY CLEATOR

REMEDIATION PLAN

• Inoculate with fungally-dominated 

compost extract or use fungal spawn 

(garden giants) to help decompose 

recalcitrant OM.

• Long term, try to reduce, if not 

eliminate disturbance. Use plant roots 

and biology to build structure.
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CASE STUDY – GRAFTON G

SITE SUMMARY
• A field for at least two decades.

• Grass

• Dandelions

• Clover and other field plants.

• Soil is sandy with a good selection of 

rocks.
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CASE STUDY – GRAFTON G

GOALS
• Put up a greenhouse

• Vegetables in the soil.
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CASE STUDY – GRAFTON G
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CASE STUDY – GRAFTON G
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CASE STUDY – GRAFTON G
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CASE STUDY – GRAFTON G

REMEDIATION PLAN
• Broadfork, multiple passes

• Apply compost extract that contains 

bacterial predators

• Add kelp or alfalfa as microbial 

food in the compost extract

• Apply 3x, every 7-10 days

• Allow plants in the area to grow.
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CASE STUDY – GRAFTON G

REMEDIATION PLAN
• Biological test – summer after 

treatments

• Comprehensive Nematode 

Analysis

• Fall:

• Mow plants



46

CASE STUDY – GRAFTON G

REMEDIATION PLAN
• Fall (repeat treatment):

• Broadfork, multiple passes

• Apply compost extract

• Cover plant seeds

• Spring

• Chemical + Biological Test
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CASE STUDY – JOHN PARKER



48

CASE STUDY – JOHN PARKER
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CASE STUDY – JOHN PARKER
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CASE STUDY – JOHN PARKER
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CASE STUDY – JOHN PARKER
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CASE STUDY – JOHN PARKER

REMEDIATION PLAN
• Mulch with recalcitrant organic 

matter

• Diverse woodchips

• Inoculate woodchips with diverse 

fungal spawn to encourage 

decomposition.
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CASE STUDY – JOHN PARKER

REMEDIATION PLAN
• Apply compost extract that contains 

diverse biology.

• Best done in the fall.
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PREMIUM SOILS – ORGANIC VEGGIE MIX
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PREMIUM SOILS – ORGANIC VEGGIE MIX
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SOIL TEXTURE

• Participants performed 

“Texture by Feel” procedure 

and all results came back as 

“Sandy Loam”

• Sand: 70-90%

• Silt: 0 – 50%

• Clay: 0 – 20%
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THANK YOU
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