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Mycorrhizal
fungi and the
soil food web,
and how do we
support it?
Mother Nature
shows us the
way!



Mulching, Composting & ‘Letting It Lie’
Minimum tillage.



Biodynamic
Accumulators:
Nifty Concept!



Perhaps we’ll need to re-learn some gardening
techniques.
Composters



Yeah. | steal my neighbour’s leaves. ©




And WHY might
you just mulch
with compost?



https://www.bing.com/videos/search?g=song+about+soil&&vie
w=detail&mid=3815FF21DB2BC2385FC63815FF21DB2BC2385FC
6&FORM=VRDGAR

https://www.youtube.com/watch?v=oMo3xbgBB k



https://www.bing.com/videos/search?q=song+about+soil&&view=detail&mid=3815FF21DB2BC2385FC63815FF21DB2BC2385FC6&FORM=VRDGAR
https://www.youtube.com/watch?v=oMo3xbgBB_k

Working WITH Nature

* Insect & bird life

* Arthropods & more
 Many pollinators are GREAT
predators!

e Supporting biodiversity — ALL life — helps ensure that no problem will
get out of control.



Breakdown of organic material starts before things
fall. Spores are even already on
the leaves ON the plants.






Not so long ago, if there was a
fungus, ya killed it! Nice and
simple! But...



Fungi —
Mycorrhizae
What is it and

what does it
do?



Mycorrhizal Fungi

* Steals sugars from the plants,
BUT...

* Allows plants to share
nhutrients, even across
species!

And so much more!






Juglans uses the fungal network in reverse!



Some plants steal from the system through the
fungal network!
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Monotropa uniflora Corallorhiza striata



Plants share info through it, even across species! A plant gets
aphids, tastes their saliva, recognizes the problem...and lets the
other trees know so they can prepare.
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Mycorrhizae helps plants uptake water.
This means they can cool themselves
better and bring up more nutrients.




It’s easy to kill soil.

Smaller is better!




If the soil is dead (why?) mixing in hardwood mulch will
give biosurface. Same with biochar. Biosurface???



A soil profile. Note the sand band. Why?



Hardpan. What is it and

what does it do?

» Affects root depth

* Affects drainage (which affects :>
soil health via the microbiome)




According to Peter Wohlleben,
author of ‘The Hidden Life of
Trees’, 60% of living things on
the planet must spend part of

their lives in rotting wood.

Don’t overclean!



Encourage
pollinators. 30%
of our food MUST
be pollinated.
(Many pollinators
are also great
predators.)
25-50% of
pollination is
done by non-bee
insects.



Some
creepy-
crawlies...



Land Crustaceans!!!
Potato Bugs, Sow Bugs, Pill Bugs
Good nibblers of organic matter.



Wireworm (aka
click beetle larva)
Not beneficial,
but part of
biodiversity.



Crickets. They eat plants...but not terribly.



Worms — shockingly, not native, and, in
many ways harmful!



Millipedes and Centipedes
NOT the same thing!



Not all cockroaches are bad. This little cutie is native!



Slugs and snails
(encourage biodiversity to keep them under control)



Stop thinking of soil as ‘inanimate’.
Soil contains bacteria and viruses.

(Ok...that’s herpes which you won’t get from sail, but...)
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None of this coolness means we don’t have to be a BIT
careful with soil. Tetanus can enter a deep wound.

!




All these little creatures aerate the soil, improving
infiltration. Eliminating turf lowers maintenance,
saves water and increases infiltration.



We’ve only got so much soil. We need to after what we’ve
got. It takes Mother Nature 100 years to make an inch!



How to screw up the soil? The 3 Cs!
Cation Exchange

Conundrum
Compaction

Cultivation



Better infiltration
helps to prevent
erosion.



ECM
Erosion Control Measures



Erosion Control & ESC

* Erosion Control - eliminates or reduces soil
erosion (1%t line of defense)

Turf establishment/ Seeding Rolled Erosion Control

Slope Drain Products (RECP)

Thanks to Chris Denich of Aquafor Beech for this slide



Sediment Control & ESC

 Sediment Control - manages and contains generated sediment
from erosion and prevents release

Sediment Fence

Rock Check Dam Inlet Protection
Thanks to Chris Denich of Aquafor Beech for this slide



Current Approach

Focus primarily on
sediment control per the:

* FErosion and Sediment
Control Guidelines for
Urban Development
(2006)

Thanks to Chris Denich of Aquafor Beech for this slide



Recommended Approach

ESC plans for LID (infiltration controls) should include:

* A multi-barrier approach which avoids reliance on a single control point
for sediment

e Retain existing vegetation to the greatest extent possible for a long as Erosion Control

possible
* Minimizes land disturbance areas ‘

e Reduces runoff velocities and detains runoff to promote settling
e Diverts runoff from problem area

* Minimizes slope length and gradient of disturbed areas

* Maintains overland sheets flow and avoids concentrated flows

e Stores and stockpiles soils away from watercourse, drainage features
and top-of-slope

 The acknowledgment that ESC plans are dynamic and require
application of the Adaptive Management Approach (AMA) whereby
the ESC plan is continually updates as a result of site inspections

Thanks to Chris Denich of Aquafor Beech for this slide

Sediment Control



Soil with good porosity isn’t just good for plants. The infiltration it
allows cleans stormwater before it reaches waterways!



Making it Pretty



Little Pictures: Don’t fight! The right plant for
the soil. This is Oakville clay, landscaped with
the right plants!



Iron & Manganese deficiency
caused by Phosphate toxicity (the
Garden Professor’s Blog)

And since we’re here, there’s a
difference between pH (hydrogen
ion concentration) and alkalinity

(the ability to neutralize acid).

Really, it’s about what nutrients
are bound up or released.




Choosing Plants: Natives



Choosing Plants: Nitrogen Fixers

Legumes. Many folks
know about clover in
lawns, but fertilizing...

Not just things in the ‘

bean family! Comptonia
isn’t related, but fixes
nitrogen



Even some
woody
plants, like
this honey
locust, are
hitrogen
fixers.



Choosing Plants: Companions

Believe it or not, search Wikipedia for an excellent list of Companion planting and

what, why’s and why not’s.

Some Wiki-info: Due
to antibacterial
thiophenes exuded by
marigold roots, don’t
plant near any legume
crop.

Known, now, to
release chemicals
which inhibit the
growth of many
microorganisms
including viruses.



Yes. Plants can change
the soil. Quinoa, lamb’s
quarters and relatives
can bioremediate...
NUCLEAR WASTE! (and
salt)



Cattails are being
used to remove
excess nutrients,

including sewage.



Speaking of fixing soil, what
new advances are there?
Silva Cells!



Structural Soils: What’s the point?



7 year Excavation Tree Study
Structural Soils



Structural Soils






Check these roots!
Anchor roots vs. feeder roots
(these aren’t what uptake water!)



Tree roots grown in structural soil.



Structural Soils

Rocks in soil are a problem
right? Yeah, ‘cause plants
don’t encounter rocks in

nature! Riight!



Roots vs. Rocks - Roots WIN!



And old wisdom? Incorporate wood.



Nearly forgot... According to National Geographic, we farm
roughly 40% of the Earth’s surface.

It’s been argued that Rome fell because of poor farming
techniques and that poor soil stewardship is why Asia (Arabia)
doesn’t rule the world.

It’s also said that good soil stewardship could reverse climate
change in...

F IV E Y EA RS « Cover cropping, biochar, organic recycling, erosion

prevention, reduced plowing with roller crimpers & seed drills, crop rotation (including
grazing!), hedges and windbreaks, IPM, planned grazing, encouraging microbes that
release nutrients — actually saves sequesters carbon and makes more S for farmers!



Oh, and...Pleaaase avoid use of invasives

* They do terrible damage to the environment.

 There are ALWAYS better options! E.g. Norway Maple vs.
Ruby Lace Honey Locust)




Search ‘Sean James Consulting &
Design’ on and subscribe!

Twitter: @seanjamesdesign
Facebook: sean.james.12
Instagram: seanjamesdesigns
email: sdjames@on.aibn.com

Visit www.seanjames-consulting.ca
and subscribe to my newsletter (under
the ‘Educate’ tab)



mailto:sdjames@on.aibn.com
http://www.seanjames-consulting.ca/

