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STERILE CULTURE TECHNIQUE

Food for mushrooms (properly known as its substrate) is much like
food for humans: a nutritious mixture containing a balance of
carbohydrates, protein, minerals, and vitamins. Also like our food, it
is quite delectable to a variety of microorganisms, as a loaf of bread
left out on the kitchen counter for more than a few days will quickly
prove. However, unlike humans, fungi are microorganisms too, and
have to compete for food with any other microorganisms in the
neighborhood. Here bacteria and molds have the competitive edge,
since they are able to reproduce thousands, even millions of times
faster than the average mushroom species can. Any substrate
containing even a single mold spore or bacterium is likely to end up
a moldy or mushy mess.

In addition, the average cubic centimeter of air in the average
room contains more than 100,000 particles. An invisible, silent rain of
mold spores, dust particles, and pollen grains constantly settles upon
every horizontal surface in your home, no matter how scrupulously
clean you think it is.

The only way to keep these critters from hijacking your mushroom
cultures is to make sure they never get onto them in the first place.
There are two basic ways to do this: thoroughly kill whatever molds
or bacteria are there to begin with, and exclude any others by
working in a truly clean (i.e., sterile) environment. We eliminate
contaminants from our materials by sterilizing, or autoclaving, them
in a pressure cooker, where virtually no living thing can survive the
high temperatures (121˚ C/ 255˚ F) and pressures (15 psi) within.We
then create a sterile work environment by filtering the air in our
workspace and/or sterilizing it with chemical disinfectants.



These two methods constitute sterile or aseptic culture
technique, which is by far the most important thing you need to
learn in order to succeed in mushroom cultivation. Let me reiterate
this for emphasis: sterile culture technique is the most important
thing you can learn from this book. If you don’t figure this one out,
none of the cultivation methods will work, no matter how closely you
follow the instructions. If you are really, really lucky, you might
harvest a mushroom or two, but mostly you will have grown a
dazzling array of blue, green, and black molds and a slimy, stinky
collection of bacteria. Many would-be mushroom cultivators have
failed right here, and those who have succeeded (your humble
authors included) learned the hard way how and why to use sterile
culture technique. It is our hope that the methods described in this
chapter will show you the easy way, saving you a lot of time and
heartache.20

So, one more time: sterile culture technique is really really really
important.

Cleaning Your Work Area

The first task is preparing a clean workspace. Ideally, you can devote
a room or space solely to your mushroom projects, such as a spare
bedroom or an unused walk-in closet. If no such space is available,
then much of the lab work can be completed in an average-sized
kitchen, but this requires you to establish and maintain a pristine
level of cleanliness. The kitchen competes with the bathroom for
being the messiest and most biologically active room in the house,
and mold counts tend to be very high there. On the other hand,
working in a kitchen provides convenient access to a water source
and a stovetop. If you plan to devote a separate space to mushroom
work, make sure it’s close to the kitchen. There’s no point in
sterilizing your materials only to carry them through a dirty house to
your lab.



The workspace should have a good-sized table, preferably one
with a continuous, easily cleaned upper surface. Formica or enamel
is ideal, since you will need to wipe the workbench with alcohol
before each use. If you have a wooden table, consider laying a piece
of thin plywood with a plastic laminate surface or a piece of heavy,
thick vinyl on top of it when you work. Similarly, the workspace floor
should be easy to clean (linoleum or tile) and easy to inspect for
cleanliness. Carpets are repositories of spores and dust, millions of
which are kicked up into the air with each and every footstep, and
should be avoided if at all possible. The walls should be clean (a
fresh coat of paint wouldn’t hurt), and any other spaces and surfaces
in the room should be thoroughly cleaned. Use a disinfecting solution
if practical (orange-oil based products are good, since they are mild
but effective biocides and environmentally benign). Obviously if you
are working in your kitchen, you can’t disinfect every surface each
time you plan to use it, but you should still give it a periodic deep
cleaning and disinfect as much of it as you can before each use.

The space should be free of drafts to keep air movement around
your cultures to a minimum. Windows should be closed tightly,
heating or air conditioning ducts should be covered, and doors
should be shut long before you begin your work.

Eliminate other sources of contamination from the room whenever
possible. Potted plants, fish tanks, pets’ food dishes, litter boxes: get
’em all out of there.

Running an air-filtration device in the space is helpful too.
Nowadays, good ones cost less than $100, and they are quiet and
efficient enough to run continuously. Make sure the unit you buy is
HEPA-rated. HEPA stands for High Efficiency Particulate Air. It is an
official filter rating, which means that it captures particles 0.1 microns
(1/100th of a millimeter) and larger, or 99.97% of the solid matter that
is in the air.We keep our filter on low at all times, and run it on high
for at least an hour before working in the lab to give the air in the
room a thorough scrubbing.

Finally, you need to clean the air in your immediate work area.You
can do this by working inside a glove box, an enclosed space that



can be thoroughly disinfected and is draft-free, or in front of a flow
hood, a large HEPA filter unit that blows a steady stream of pure
sterile air over your workspace, excluding all contaminants. A glove
box can be built easily and cheaply, but is less efficient, since air
from the room can find its way inside. A flow hood costs considerably
more, but is money well spent, since it allows you to work out in the
open while still maintaining aseptic technique. Instructions for
building both devices can be found in appendix B.

Personal Hygiene

Now that you have cleaned and prepared your space, it is time to
consider the other primary source of contamination in your makeshift
lab: you. Your body, hair, and clothes are an Amazon jungle of
bacteria, viruses, and fungi, all invisible to your eyes and mostly
harmless to you or others, but deadly to mushroom cultures. In order
to keep this nasty horde to a minimum, you should be as clean as
possible before each work session. This means showering, drying off
with a freshly laundered towel, and dressing in a clean set of clothes
immediately before working.

Your choice of clothing is important too; don’t wear long-sleeved
shirts or loose fitting items that might flop around as you work. If you
have long hair, tie it back on your head. Wipe your hands and lower
arms with isopropyl (rubbing) alcohol and always wear disposable
surgical gloves while you work (wipe the outside of the gloves with
alcohol too).

Mental Hygiene

Just as you have prepared your workspace and your body, make
sure you also attend to your state of mind before you work. Mental
hygiene is as important as personal hygiene, since your state of



mind will affect how you work, and if you are distracted or hurried,
you will likely make mistakes or introduce contamination into your
cultures. Your movements in the lab should be careful, measured,
and deliberate. Avoid unnecessary fast or jerky motions, as they only
create unwanted air currents. Take your time. If you are rushed, slow
down, or save the project for a day when you have more time.
Similarly, ask your spouse, children, dog, or cat not to enter the room
or disturb you while you work and disconnect the phone. Play
soothing, uplifting music if you like, but avoid Stockhausen or speed
metal, unless you happen to find them relaxing to your ears.

Record Keeping

Keeping thorough and detailed records of all experiments is
essential to any effective lab technique. Most steps in mushroom
cultivation expand upon previous ones; for instance, each agar plate
can be used to inoculate 10 new plates or 6 jars, each jar can
inoculate 6 bags, and so on. It is easy to generate hundreds, even
thousands of individual cultures. Having a way to identify each
culture quickly and easily will save you loads of time and effort in the
long run. It will also allow you to judge the progress of your work,
helping you identify successes and failures and track each of them
back to the source.

We mark each culture container with a coded numbering system,
and record lab work and codes in a lab notebook. Any notebook will
do, though lined or graph-ruled pages are helpful for separating data
and making tables or diagrams. If the pages of the book are not
already numbered, add page numbers at the top of each page.

Every time you create a new set of experiments (for simplicity’s
sake, any individual culture container should be considered one
experiment), start on a blank page. At the top of the page, write the
date and a note about what experiments you performed (“MYA
plates” or “rye grain jars”) including any pertinent information, such
as specific recipes followed or unusual methods used. Under this,



create three basic columns titled from left to right: the originating
cultures, that day’s experiment numbers, and notes.

We use a series of hyphenated numbers to systematically label
experiments. They follow the format: XX-YY, with XX being the
current page number, and YY designating each individual
experiment, in ascending order. In the column to the left of each
number, we write the species name or an appropriate abbreviation,
followed by a hyphen and a number referring to the specific strain in
question (“PC-1” for Psilocybe cubensis, strain 1, “AZ-3” for
Psilocybe azurescens, strain 3, for example). Below the species and
strain code, we note the experiment number of the originating culture
in parentheses (e.g., “(14-2)”). Since each originating culture is
generally used to inoculate a number of new ones, each set of
experiments can be grouped together by placing a solid line after the
last new culture, and bracketed so that the original culture
information only needs to be recorded once.

Two example pages from the record-keeping system.



A grain jar culture of P. subaeruginosa marked appropriately
using this record-keeping system.

The right-hand column is used to record notes about each culture
as it grows out over time. Date each note, so elapsed time is tracked
as well. Meanwhile, the actual cultures you generate are marked
with corresponding labels using a permanent marker on the edge of
the plate or the outside of the jar. This includes the species/strain
code (e.g., “PC-2”), the originating experiment in parentheses (e.g.,
“(14-2)”), and the new experiment number (“15-21”).

It is easier to perform record keeping duties all at once, after the
experiments have been completed for the day. Instead of writing in
the notebook as you work, simply record the originating culture and
strain code on the outside of the containers. Then when you are
done with all of your experiments, fill in the notebook pages and add
the new experiment numbers to the containers.


