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What are Fungi?
• Fungi are members of their 

own kingdom, distinct from 

plants and animals.

• Unlike animals, fungi digest 

their food outside their bodies 

and then absorb it.

• Unlike plants, fungi inhale 

oxygen and exhale CO2.

• Fungi are made up of 

hyphae, a thin filament one 

cell wall thick.   





Classes of Fungi
Basidiomycota: Contains most of the mushroom forming 

fungi

Three main classes: 

Saprophytic – Decomposing fungi 

Parasitic – Feeds on a living host

Mycorrhizal – Living on or within plant roots



Mycorrhizae
“Myco” = Fungi “Rhizae” = Root

Endo= living within roots

-Occurs within 85% of all plant 

species

Ecto=living on roots

-Occurs on ~10% of plants 

(birch, oak, pine, orchids, rose)



Mycorrhizae
Mycorrhizae are mutualistic symbiotes, meaning their 

prescence benefits both the host and the symbiont. 

Benefits to plants: 

-Increases the effective root surface area by many times

-Increased nutrient and water uptake

-Resistance to disease, drought, and salinity

-Resistance to insects and toxicity

-Enables plant communication – Mycorrhizae are the 

“Wood Wide Web”



Mycorrhizae



History of Fungal-Human 
Relationships

Humans have been collecting fungi to use for many 

purposes far beyond recorded history.

Those uses include:

Food

Medicine

Fire

Fabric

Shamanism

“Otzi” The Iceman ca. 3300 BC was carrying amadou, a 

fungus used for firestarting and carrying, and birch polypore, 

a medicinal mushroom.



Fungi as food
The history of cultivating mushrooms for food goes back to 

3rd century Japan, where shiitake mushrooms were grown 

on Oak logs.

European cultivation began in the 1700s in France, using 

decomposed horse manure in caves.



Fungi as medicine
Mushrooms have been used as medicine by many cultures 

for thousands of years. Modern science has validated this 

traditional knowledge, with most edible mushrooms showing 

strong medicinal qualities.

Some important medicinal species include:

Reishi (General tonic, immune enhancer)

Turkey Tail (Anti-cancer)

Lion’s Mane (Neurogenerative, anti-Alzheimers)

Cordyceps (Immune enhancer, blood sugar regulation)

Chaga (Immune enhancer)

Maitake (Anti-inflammatory, diabetic)

Oyster (Cholesterol regulation)



Fungi – Fabric and Fire
Mushrooms have been used to make clothing – traditional in 

Eastern Europe

“Tinder conk” mushrooms have been used to make fire, and  

then to store and transport the precious spark 



Psychoactive Fungi

Many cultures have employed the use of psychoactive fungi 

– Amanita sp. or Psilocybe sp., as a part of their shamanic 

or spiritual practices.

Psychoactive fungi are undergoing a modern

renaissance, with many studies showing their 

effectiveness as a treatment for anxiety,

depression and PTSD.



Fungi in Ecosystems

Fungi perform multiple roles in ecosystems

Decomposition – Fungi are the only organisms which can 

decompose lignin and other complex molecules. This action 

releases the compounds for use by themselves and other 

organisms

Circulatory – Moving nutrients and water where they are 

required

Information – (Nervous system) Sending signals between 

plants 

Filtration – Decomposing toxins and cleaning water as it 

passes through





Liquid Culture
Liquid culture brings mushroom cultivation within the reach 

of the average person, using low-tech methods and minimal 

equipment. 

-Beginning with a Liquid culture syringe, a nutrified broth 

is inoculated.



Liquid Culture
-Next, a sterilized jar of grains is inoculated from the 

colonized liquid culture



Liquid Culture
Once the grains are fully colonized, the master grain jar can 

be expanded to more grains, or spawned to a final 

substrate.



Liquid Culture
Incubation and Fruiting:

Most species will colonize well at or just above room 

temperature. 

Fruiting is trickier and more species specific. For most 

oyster mushrooms, the following variables are important:

Temperature:  15 to 21 C

Humidity: 85-95%

Fresh air exchanges: 3x per day



Liquid Culture
Equipment:

Pressure Cooker

Canning Jars with modified lids

Syringes and needles

Still air box

Alcohol / rags or alcohol wipes



Sterilization vs Pasteurization

Pasteurization involves heating a substrate to between 70-

80C. This kills “mesophilic” micro-organisms, which includes 

most pathogenic species, but allows “thermophilic” or high-

temperature tolerant species to survive. These species 

protect the substrate against contamination. 

Sterilization is generally done in a pressure-cooker or 

autoclave. This involves heating a substrate beyond the 

boiling point of water (up to 110 or 120C) to kill all micro-

organisms. 



Sterilization vs Pasteurization
When to sterilize?

-Always sterilize liquid culture jars and grains prior to 

inoculation. 

-Any tools like syringes which have been previously used 

should be sterilized prior to re-use.

-Some mushroom species prefer their final substrate to be 

sterilized (i.e. shiitake)

When to pasteurize? 

-Most mushroom species’ final substrate is best 

pasteurized. This can be straw, sawdust, wood chips, etc. 



Pasteurization Methods
Hot water immersion

-The substrate can be immersed in water which is 85 C (it will cool to 

below 80C when the substrate is immersed) for ~1 hr

Cold water Fermentation

-A substrate can be submerged in water and left at outdoor 

temperatures (in spring, summer and fall) for ~2 weeks to ferment. Once 

the water is drained, anaerobic organisms will die off and the substrate 

will be ready to inoculate.

Lime water Pasteurization

-A substrate can be soaked in water mixed with hydrated lime for 24 

hrs. This method seems to provide extra nutrition and higher yields than 

the other two methods. However, the subsequent disposal of this water 

is a consideration. 



Fungi in Permaculture 
Systems

Fungi are perfect to add to permaculture systems in many applications! 

Here are just a few ideas to “close loops” and make use of the beneficial 

aspects of fungi, while receiving the yield of nutrient dense, delicious 

food as a byproduct.

Growing mushrooms 

from your waste

streams, ie. Cardboard

and coffee grounds



Fungi in Permaculture 
Systems

In a chicken coop, a layer of hardware cloth below the perch with an 

inoculated substrate below will absorb odors and help convert the 

manure to a usable garden material quickly.



Fungi in Permaculture 
Systems

-Mushroom Pathways in gardens: dig shallow trenches between garden 

beds, which are filled with wood chips and mushroom spawn. Blocks 

weeds, stores water, and provides a yield from your pathways!

-Inoculate the mulch around your perennial trees and shrubs with edible 

species. A superstar in this realm is the Garden Giant (stropharia 

rugosa-annulata)

-Make use of the filtration abilities of mycelium in rainwater catchment 

systems, filtering greywater, and in swales and ponds to keep water 

pathogen-free.  



Strategies for Gardens and Orchards

Encouraging fungi in the soil 
helps create a “sponge” 
effect, holding water until 
plants need it.

 Inoculate annuals and 
perennials with mycorrhizae

 Using fungal dominant 
compost and compost teas to 
help move the soil further in 
succession.  



Needs and Yields Analysis

NEEDSs

Substrate

Nutrition

Moisture

Light

Oxygen

Food

Medicine

Fiber

Fertilizer
(spent
substrate)

Building 
Materials

Clean 
Water

co2

YIELDS

What connections can we make?



Recommended Resources

Books:
Growing Gourmet and Medicinal Mushrooms – Paul Stamets
Mycelium Running – Paul Stamets
Organic Mushroom Farming and Mycoremediation – Tradd Cotter
Mycorrhizal Planet – Michael Phillips
Radical Mycology – Peter McCoy

Online Resources:
Radical Mycology on Youtube

“Mushroom Growing” group on Facebook


