
Agroforestry Applications: Outdoor Mushroom Cultivation 
 

Terms: 

Fungi are living organisms (mushrooms, yeasts, and molds) more closely related to animals than to 
plants.  There are millions of species of fungi, only 120,000 of which have been named.   

Mycelium is the vegetative part of a fungus, formed from an interconnected network or mass of 
hyphae. Found in soil and many other substrates, mycelium is necessary for most plants to uptake 
nutrients.   

Mushrooms are the fruiting bodies of fungi. 

Spawn is a genetically identical mass of mycelium, used to cultivate mushrooms.   

Inoculation is the process by which we introduce mycelium to an unoccupied growing medium in 
order for the fungi to colonize and begin fruiting.   

Growing Medium is the substrate (often a fibrous product such as wood chips, logs, or straw) used to 
provide habitat for fungi. 
 

Growing mushrooms can be simple and require relatively little space and resources with great returns.  
For example, see financial and market analysis of shiitake mushrooms at 
www.CenterForAgroforestry.org/ 

Introduce this activity by drawing and describing the mushroom lifecycle.   

 



 

Growing and marketing mushrooms can be an attractive option for farmers with shaded woodlot 
areas, excess small diameter logs following timber stand improvement, or who are looking to 
diversify sources of income. 

In order to successfully grow mushrooms, we must understand when and why they fruit.  
Understanding their life cycle is a good way to start.  Key factors that may cause mushroom fruiting:  

1) Moisture 

When spores emerge from a fruiting fungi, they generally require water in order to move and attach 
to another hyphae, forming a mycelial strand.  This is why, after a heavy rain, mushrooms are likely 
to emerge. 

2) Temperature 

Each fungi has unique temperature preferences, but many that we cultivate enjoy similar mild 
temperatures as humans.  “Wide-range” strains of mycelium spawn are most likely to be able to 
fruit throughout a growing season, while warm weather or cool weather strains will perform well 
in either extreme (45 – 85oF).    

3) Disturbance 

When the growing environment of a fungi changes, this can signal the mycelium to fruit in order to 
survive environmental shifts (e.g. death of a tree, fire, lightning, temperature change etc.).   

4) Time 

When inoculating a mushroom log or bed, it may take up to 1 year (and sometimes a little longer!) 
for the mycelium to fully occupy the growing medium.  When the mycelium begins to run low on 
“food” (fiber in the growing medium), it will react by fruiting.  Most mushroom logs will fruit for 3-5 
years before the growing medium is exhausted.   
 

 

How to Begin: 
First, decide what kind of mushroom you’d like to grow.  A few of the most common easy-to-grow 
mushrooms are described here.   

Source the growing medium.  Small diameter logs, wood chips (deciduous species only), and straw 
are all acceptable growing mediums, depending on the method you choose.  

Time your inoculation appropriately.  Mycelium is best adapted to colonize well when the 
temperatures are cool and there is moisture.  Spring and fall are ideal times to begin. 

Order spawn and any other tools needed from a reputable source, like Field and Forest 
(www.fieldforest.net) or Fungi Perfecti (www.fungi.com). 

Decide where your mushrooms will grow.  Most mushrooms need 70-80% shade in order to 
maintain proper moisture levels.    

 

 



Oyster mushrooms (Pleurotus ostreatus) are adaptable, easy to grow, and mild in 
flavor.  There are many varieties and colors of oyster mushrooms.  Oysters grow well on 
cottonwood, willow, box elder, elm, or maple logs or in woodchip and straw beds. 

 

Growing oyster mushrooms on stacks 

What you’ll need: 

1 large black plastic bag 

Large rubber bands to tie the bag 

Newspaper or cardboard 

6 Logs 8-15” in diameter and 12-18” 
long 

3 cookies (logs 1-2” in long and 8-15” in 
diameter) 

One 2.5lb bag of oyster sawdust spawn 

 

Obtain fresh logs 6-12” in diameter and 12-18” long any time of year except 2 weeks before 
and 4 weeks after trees leaf out. Allow logs to rest for about 2 weeks so that the natural 
antifungal properties of the tree are no longer active.  Open a large black garbage bag and 
sprinkle a couple handfuls of sawdust spawn in the bottom of the bag.  On top of that 
spawn, place your first, fattest log vertically.  Sprinkle another ¼” of spawn on top of that 
log, then place the second largest log on top of the first.  After another layer of spawn is laid 
on top of the log surface, cap the totem with a “cookie” (1-3” cut of wood similar in 
diameter to the other logs) on top.  A few sheets of newspaper or cardboard can be used 
instead of a cookie.  Pull the garbage bag up around the totem and tie it closed.  Store your 
totem in place for 2-3 months incubation period.  When colonization is successful, you will 
open your bag to find a totem with plenty of white mycelium surrounding the log.  Place the 
totem outdoors to fruit.  One 2.5 lb bag of sawdust spawn will inoculate 6 log sections or 3 
totems.   

 

 

 

 

 

 

 

 

 



 

Shiitake mushrooms (Lentinula edodes) are one of the more valuable edible 
mushrooms, with health benefits, and a beautiful form.  Shiitakes grow best on oak logs.   

 

Growing shiitake mushrooms on logs (drill and fill method) 

What you’ll need: 

Oak logs 4-8” in diameter and 36-40” long 

1 bag of plug spawn or sawdust spawn (if using 
sawdust spawn, an inoculation tool is also needed) 

8.5mm (for sawdust spawn) or 5/16in drill bit (for 
plug spawn) 

5/16 in stop collar (tape the drill bit to this length 
otherwise) 

Cordless drill or high speed inoculation tool 

Food-grade wax (2.5lb for every 25 logs) 

Paint sponges or wax daubers for applying wax 

Aluminum tags 

Obtain fresh logs of the appropriate size any time of year 
except 2 weeks before and 4 weeks after trees leaf out. Allow logs to rest for about 2 weeks 
so that the natural antifungal properties of the tree are no longer active.  Drill holes in a 
diamond pattern all the way around the outside of the log. Holes should be 5-6” apart along 
rows and 3-4” apart between rows.  Fill the drilled holes with either sawdust spawn or plug 
spawn just to the edge of the bark.  Heat food-grade wax until it sizzles a little when applied 
on top of the spawn.  The wax protects the spawn from insects and birds, and keeps 
moisture in the log, which will help the mycelium to colonize successfully.  Once inoculated, 
incubate logs in a protected, shaded area 1 year.  In dry years, watering may be needed.  
After logs fruit naturally, they may be “force fruited” once every 6-8 weeks by submerging 
them in cold water overnight. Mushrooms will emerge within a few days after soaking.   

 

 

 

 

 

 

 

 



Winecap mushrooms (Stropharia rugosoannulata) are abundant producers that 
grow quickly; even the stems of this mushroom are delicious, and they can be easily 
propagated from mycelium masses.  Winecaps grow best in woodchip and straw beds.   

 

Growing winecap mushrooms in woodchip and straw beds 

What you’ll need: 

Aged hardwood tree woodchips and/or 
straw bales 

Stock tank or large bin for soaking growing 
medium 

1 bag of sawdust spawn 

Tarp or extra dry straw bale 

 

 

Obtain slightly aged hardwood tree woodchips (these can be easily acquired from tree 
pruning companies or city utility workers) and straw.  Submerge straw and/or chips in a 
stock tank or large tub of water for 1-3 days.  Winecap mushrooms need soil contact, so 
clear your growing site before spreading a few inches of woodchips. Spring sawdust spawn 
over the area generously and cover with an additional 2 inches of chips or straw. Sprinkle 
another layer of spawn over the growing medium and continue to layer with soaked straw 
and chips.  Cover the bed with a thick layer of straw to prevent it from drying out.  A tarp 
can also work for this, but remember to water as no rain will penetrate the tarp.  One 5.5 lb 
bag of spawn will cover a 30-50ft2 area 4-6 inches deep.   

 

 
 

*Note* 

All mushrooms (with few exceptions) must be cooked prior to consumption.  You can learn 
about many of Missouri’s wild mushrooms, both edible and poisonous, and find recipes in 
the Missouri Department of Conservation book Missouri’s Wild Mushrooms by Maxine 
Stone, available to order online or at any MDC office.   

https://www.mdcnatureshop.com/product.php?productid=359  

When you order mushroom spawn, complete instructions specific to that strain will be 
included with your supplies.  The wonderful staff at Field and Forest and Fungi Perfecti are 
very helpful and will be able to assist with any questions you have.   

www.FieldForest.net 

www.Fungi.com 


