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INTRODUCTION
The purpose of this guidebook is to be a resource for people interested 

in growing oyster mushrooms. The methods used are low tech with 

minimal cost. Cultivating oyster mushrooms on straw can be done 

with little up front investment. Oyster cultivation on straw is much 

faster than cultivation of shiitake or oyster on logs. 

Straw cultivation can be done indoors allowing for consistent year 

round production. This method allows a potential mushroom farmer to 

gain experience and grow a customer base with minimal investment. 

Oyster mushroom cultivation on straw may also be a great choice 

for a diversified vegetable grower looking to add a new item to their 

CSA or farmers market booth. A typical farm can generate about 60 

pounds of mushrooms with 20 hours of work, $80 in materials and 

some unused space in a barn or other non-insulated building from 

April to October. (Figure 1) 

Table 1: 

Cost for growing 60 lbs oyster mushrooms a week

ITEM				      AMOUNT			   COST

Straw				      6 bales			   $30

Spawn			      10 lbs			   $40

Plastic bags			      100 ft			   $10

Labor				      20 hours			   $200

Harvest with 100% B.E.	    60 lbs @ $10/lb		 $600







From 2013-2015 production of specialty mushrooms increased 

by 37%.  Mushroom consumers are starting to understand that 

mushrooms can bring many different flavors and textures to a meal. 

Oyster mushrooms are particularly well suited for the small to medium 

mushroom producer. (Figure 2)

(Figure 3)

The common name oyster refers to multiple species of mushrooms 

including but not limited to Pleurotus pulmonarius, Pleurotus 

salmonostraminus, Pleurotus djamor, Pleurotus citrinopileatus, 

Pleurotus ostreatus, Hypsizgus ulmarius, and others. These mushrooms 

cover a range of sizes, colors, and textures. Oyster mushrooms can 

come in brown, pink, yellow, blue, white or other colors. This allows 

the small scale grower to offer 4 or 5 different products while only 

growing oyster mushrooms.

Oyster mushrooms are native 

to Northeastern US, the most 

common being the species 

Pleurotus ostreatus. 

(Figure 3) 
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The mycelium continually exudes enzymes into its growing medium to 

break down food, create barriers, claim territory, and communicate with 

its surroundings. The mycelium is readily available physically to attack. 

The chemical enzymes contain antimicrobial compounds to create a 

protective barrier around the mycelial network. Fungi digest externally 

and then absorb the nutrients that have been broken down into their 

body. The enzymes exuded around the mycelium break down food 

like lignin and cellulose into simpler building blocks. These sugars are 

used for continued mycelial growth. It is important to be familiar with 

mycelium because this is what mushrooms fruit from. Without healthy 

vibrant mycelium, fruiting bodies will not occur. A mushroom grower 

first grows mycelium and then needs to create and maintain the right 

conditions for a mushroom to form. Paying close attention to the health 

and growth of the mycelium will help to increase yields.

{Fig.7}





{Fig.8}

3. STRAIN & SPAWN
The strain used and spawn source is crucial to the success of any grower. 

Strains are different individuals of a certain species. Similar to how all 

people are Homo sapiens but each of us has a unique set of genetic 

information, which results in a unique expression of traits. In a mushroom 

the expression of different traits can mean a variety of things important 

to the cultivator. Morphology, yield, preference and ability to grow on 

certain substrates, storability, speed of colonization, environmental 

parameters for fruiting and ability to withstand competing organisms all 

can be determined by strain. (Figure 8)



Strains can be discovered or developed through two approaches.  

The first is through finding and isolating a fruiting body in the wild. (Figure 

8) These strains need to be trialed and observed to learn their particular 

expression of different traits. Some of these traits can be observed when 

the wild mushroom is found. Recording data like the substrate found on, 

fruiting temperature, region, fruit body shape and color, size of fruiting 

is very valuable. Strains can also be developed and selected for certain 

traits through sexual reproduction in a laboratory. Certain desired traits 

like high yield and wide fruiting temperature can be encouraged through 

breeding. Strains with a history of use and distinct recorded traits are 

highly valuable to every grower. A list of recommended strains is below

1) Blue Oyster Amycel 3015- A high yielding oyster mushroom with fast 

mycelial growth. Fruiting is at a wide range of temperatures about 50-75. 

Fruiting clusters are large with large caps that range in color from blue to 

white depending on the temperature grown in and the stage harvested.

2) Blue Oyster Lambert 123- Similar to above, high yielding and fast 

mycelial growth. Mushrooms are better and yield best when fruited at 

temperatures between 50-70. Clusters are small and dense which can 

make packaging easier.

3) Blue Oyster Pearl- A beautiful blue oyster mushroom. Best grown at 

lower temperatures 50-65. Caps tend to be large, thick when grown at 

low temperatures, and a beautiful frosty color.

4) Yellow Oyster AM1- A vibrant yellow oyster mushroom. Likes to 

fruit at higher temperatures between 60-80. Caps are typically small 

and numerous, large stem mass develops which can be eaten. Yields are 

medium to high.



5) White Oyster Elm A- Not truly an elm oyster in the hysizgus genus 

rather in the pleurotus genus. A white oyster with aggressive colonization 

and ability to combat contaminants. Fruiting in temperature ranges of 

55-80. Caps are large, it can fruit singularly or in clusters with large 

individual mushrooms.

6) Pink Oyster VDE-1- Pink to red fruiting bodies, fruiting at temperatures 

from 60-85. This mushroom cannot survive temperatures below 40. 

Extremely fast colonization and ability to grow on wide range of substrates. 

Clusters and cap size are smaller than blue oysters mentioned above. 

Yield is medium. Storage and shelf life of this mushroom is limited. A 

good mushroom for farmers market or CSA but not for the wholesale 

market. (Figure 9)

{Fig.9}









4) INCUBATE

Incubation should ideally occur at 75 degrees for about 3 weeks 

depending on the inoculation rate. Bags should be placed with at least a 

palm distance between them to limit overheating.

5) FRUIT

There are 4 parameters to be aware of when fruiting. They are light, 

humidity, temperature, and CO2 level. For most oyster mushrooms a well-lit 

room at 85-90% humidity, 65 degrees, and CO2 below 800 PPM is ideal. 

6) HARVEST

Harvesting typically occurs about 5-10 days after the substrate is moved 

into fruiting conditions. Mushrooms should be harvested before the caps 

completely flatten out.



4.1 STRAW TREATMENT

1) Hot water pasteurization

Using a 55 gallon drum raised up on cinder blocks and a turkey burner 

below about 30 gallons of water is brought up to 180 degrees F. Two 

burlap sacks of straw are then submerged in the barrel and the heat is 

turned off. A top is placed on top of the barrel and the water is maintained 

above 145 for two hours. We did not need to turn the heat on after 

submerging the straw in 180 degree F water. (figure 10)

2) Hydrated lime soak

2-3 burlap sacks of straw are placed in a 55 gallon barrel. 1 Gallon 

of hydrated lime is mixed with water in a 5 gallon bucket, the lime is 

dissolved and slowly added to the 55 gallon drum as it is filled with 

water. The barrel is filled until the straw is completely under water and 

the solution is at a pH of 12-13. The straw is left to soak for 16 hours. It 

is critical to use hydrated lime with magnesium content below 10%

 

3) Cold fermentation

Straw is submerged in a 55 gallon barrel of water for 5-8 days until the 

smell of fermentation is apparent.

 

4) Wood ash soak

This method is the same as the hydrated lime soak but instead of using 

lime wood ashes are used. We found it difficult to bring the pH to the 

necessary level using wood ashes. Close to 4 gallons of ashes was used 

for a 55 gallon barrel raising the pH to about 11. The straw was allowed 

to soak for 16 hours.



In pasteurization, which is the standard for straw treatment, the 

temperature is raised to kill all of the mesophilic organisms but not 

reach temperatures to activate the thermophilic organisms. By killing the 

mesophilic organisms the mushroom mycelium has a clean substrate to 

grow onto.  With the lime soak and wood ash treatment the pH spikes 

and bursts the cell walls of the microorganisms. Once the straw is drained 

the pH lowers back to 7 a suitable place for mycelial growth. 

To kill the microorganisms using fermentation an anaerobic environment 

is created by submerging the straw for five days. All aerobic organisms 

die and the anaerobic ones come alive. Once the straw is removed from 

the water the anaerobic organisms die as well. All four of these treatments 

in theory leave the straw free of competing organisms for the mushroom 

mycelium to grow uninhibited. In practice the lime and heat treatments 

were much more effective at doing this than the fermentation or wood 

ash soak. (Figure 11)

{Fig.10}







1) Spawn

Spawn was produced in a laboratory that was not customized for the 

production of mushroom mycelium. There may have been contamination 

in the grain spawn that would not have allowed for maximum yields. If 

repeating this study spawn would be grown in a lab designed for growing 

mushroom mycelium.

2) Fruiting parameters

Fruiting was done in a simple structure created in a tobacco barn. The 

humidity was controlled by daily watering and a humidistat hooked up to 

a commercial humidifier. The humidity was typically held in an appropriate 

range. Temperature was not modified at all. The temperature was typically 

5 degrees cooler than outdoor temperature, which meant in the summer 

grow room temperatures fluctuated between 75-95 degrees. This is 

extremely hot for most mushrooms to fruit in and was likely part of the 

reason for poor yields of the yellow oyster. 

New growers should source spawn from an outside spawn producer and if 

they would like to grow in the summer have a system in place for cooling 

the grow room environment.

4.2 INOCULATION

When growing on straw inoculation does not need to happen in aseptic 

conditions. The straw does not have high amounts of nutrients readily avail-

able so contamination can be prevented by effective treatment and clean 

inoculation practices. Spawn and all materials needed should be organized 

close to the inoculation site and readily accessible. A dedicated table and 

area should be created for inoculation. Steel or plastic tables work best for 

the inoculation area as they can be cleaned. 





4.3 INCUBATION

Incubation is the time when the mushroom mycelium grows out through 

the straw. Incubation can be done at ambient temperatures or humidity. It 

is best done indoors but can also be done outside in a barn or shady area. 

Temperature is one of the most important things to monitor and control 

during incubation. The substrate is typically 5-10 degrees warmer than the 

ambient temperature. Ideally the core of the substrate will be around 75-80 

degrees. This allows for fast colonization without heat dieback or compet-

ing organisms taking over. If the temperature goes higher the mycelium can 

die and composting organisms can take over. When there are issues of the 

core of the substrate not colonizing or overheating a smaller bag diameter 

should be used. When incubating keep space between the bags to allow 

air circulation around the entire outside surface. This allows for uniform 

growth and limits the potential for the substrate to overheat. Having fans 

on the incubating bags can help speed colonization by getting rid of the 

CO2 rich air and bringing in fresh oxygen. Incubation usually lasts for 2-4 

weeks depending on the inoculation rate. It is good to use several clear 

bags if using tubing so mycelial growth can be visually inspected.



5. FRUITING

The most exciting and visually stimulating part of mushroom cultivation is 

the fruiting of mushrooms. Once the mycelium reaches full colonization, 

meaning it has grown over the available substrate, the bag is moved into 

the fruiting room. A basement where temperatures are stable is the ideal 

place for a fruiting room. Barns, warehouses, tunnels, greenhouses, and 

other structures can work well as a fruiting room. Not much space is 

needed to fruit a large amount of mushrooms. A 10x18 space can easily 

grow 100 pounds per week. A simple greenhouse like structure can be 

erected to act as a fruiting room. Use 2x4’s to create a frame and staple 

6 mil plastic around the inside. This creates a durable, cheap, easy to 

clean room for growing mushrooms in. Corrugated plastic can also be a 

great building material to use for the walls of a fruiting room. Once the 

structure is complete there are four environmental conditions that need 

to be monitored and controlled. These four conditions are humidity, light, 

CO2, and temperature. (Figure 13)

{Fig.13}









Once the harvest is complete the mushrooms should be stored at 36-38 

degrees. To minimize drying a cover or towel should be placed over the 

mushrooms but some holes in the container or a paper box/bag are needed 

to allow air exchange. If the mushrooms are stored in a sealed container 

the water cannot evaporate and will rot within 1-2 days. If properly stored 

mushrooms can keep for about 10 days. (Figure 16)

When selling mushrooms it is great to have consistent customers that are 

willing to purchase every week. Restaurants, CSA’s, farmers markets, co-

ops, grocery stores, and distributors all make for good selling outlets. At 

Farmers markets it can be good to sell by the pint instead of by the pound. 

Many consumers find a $5 pint of mushrooms more reasonable than mush-

rooms for $15/lb. This way a predetermined amount is given to the cus-

tomer making it faster and easier to sell. In packaging it is vital the mush-

rooms have ventilation in the package. (Figure 17)

{Fig.17}



7. GETTING STARTED

The best way to learn about mushroom cultivation is to dive into produc-

tion. Using the methods outlined in this guidebook mushrooms can be 

grown from start to finish in one month.

Straw- local farmer or feed store

Building materials- Hardware store

Spawn- fungially.com, alohaculturebank.com, lambert

Tubing- uline.com/BL_2106/3-Mil-Poly-Tubing

Hydrated lime- fungially.com

Cultures- alohaculturebank.com

Brand of fans for fruiting-  canfilters.com, fantech.com

Humidifiers- jaybird-mfg.com, hydrofogger.com, thehouseofhydro.com

For onsite consultations or purchase of ready to fruit blocks 

contact Willie Crosby at: fungially@gmail.com  /  www.fungially.com

• Mushrooms can transform unused 

spaces and materials into a profitable 

food source.

• The by-product of mushroom pro-

duction is mycelium, which is great for 

building soils.

• For both the hobbyist and the com-

mercial farmer mushroom cultivation 

is great to include in a food production 

system.

• To get started growing mushrooms 

first pick out a space for fruiting and 

incubation. Once these sites are se-

lected and prepared begin ordering 

materials. Below is a list of resources 

where some of the materials can be 

found.

• After sourcing the materials follow 

one of the methods for treatment and 

inoculate the straw. Mushrooms will 

be fruiting about 1 month after inocu-

lation. Refine and perfect your system 

on a small scale and then expand as 

demand increases.






