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FOREWORD

Less than twenty years have passed since Albert Hof-
mann isolated and named the hallucinogen psilocybin. Hof-
niann's psilocybin was extracted from various species of mush-
rooms whose occurrence and ritual use in the mountains of
Oaxaca had been discovered by Gordon and Valentina Was-
son in the summer of 1953. Of the many species which were
in use in Oaxaca, subsequent laboratory tests revealed that
only one species was easily grown and able to fruit under a
variety of artificial conditions. That one species is Stropharia
cubensis the starborn magic mushroom. This book is a path
to this mushroom; how to grow it and how to place it in your
life like the shining light that it is. The sections which follow
give precise no-fail instructions for growing and preserving the
magic mushroom. We have made these instructions as clear
and direct as possible; what is described is only slightly more
complicated than canning or making jelly. These instructions
can be adapted to undertakings of any size from a few jars to
thousands.

But before all these details there should come a chat
about just what this is really all about. We imagine that if you
are avidly reading this book it is probably because you have
taken dried mushrooms or been exposed to fresh ones in Lat-
in America, so we do not begin with readers unfamiliar with
the joys of mushroom tripping. Our instructions arc a combi-
nation of research into other people's methods of cultivation
and procedures which we developed, tested, and found useful
ourselves. Nothing we recommend is untried by us. There may
be other ways to carry on small-scale cultivation indoors but
cither they are variations on our method that are less direct
or they are unknown to us. Cultivation of Stropharia outside
on compost is possible in the U.S. if the local temperature is
warm through the growing season. But compost cultivation is
an art in itself and demands more space, more effor t , and
more public exposure than our indoor method. Getting in-
volved in composting a ton of manure is not a necessary part
of producing huge quantities of perfect magic mushrooms!

Our method is scientific but our opinions about Stro-
pharia cubensis are not. Our opinions in this matter do not
rest upon the opinions of others nor upon anything written
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iii any book, instead they rest upon the experience of the
mushroom psilocybin at the 10 mg level; at that level a pecu-
l iar phenomenon occurs. It is the emergence of an I-Thou re-
lationship between the person taking the psilocybin and the
mental state it evokes. Jung calls this "transference1" and it
was a necessary condition of early and primitive humanity's
relationship to its gods and demons. The mushroom speaks,
and our opinions rest upon what it tells eloquently of itself
in the cool night of the mind:

'"I am old, older than thought in your species, which is
itself fifty times older than your history. Though 1 have been
on earth for ages I am from the stars. My home is no one
planet, for many worlds scattered through the shining disc of
the galaxy have conditions which allow my spores an oppor-
tunity for life. The mushroom which you see is the part of my
body given to sex thrills and sun bathing, my true body is a
f ine network of fibers growing through the soil. These net-
works may cover acres and may have far more connections
than the number in a human brain. My mycelial network is
nearly immortal-only the sudden toxification of a planet or
the explosion of its parent star can wipe me out. By means
impossible to explain because of certain misconceptions in
your model of reality all my mycelial networks in the galaxy
are in hyperlight communication across space and time. The
mycelial body is as fragile as a spider's web but the collective
hypermind and memory is a vast historical archive of the ca-
reer of evolving intelligence on many worlds in our spiral star
swarm. Space, you see. is a vast ocean to those hardy life
forms that have the ability to reproduce from spores, for
spores are covered with the hardest organic substance known.
Across the aeons of time and space drift many spore-forming
life-forms in suspended animation for millions of years until
contact is made with a suitable environment . Few such species
are minded, only myself and my recently evolved near rela-
tives have achieved the hyper-communication mode and mem-
ory capacity that makes us leading members in the community
of galactic intelligence. How the hypercommunication mode
operates is a secret which will not be lightly given to man. But
the means should be obvious: it is the occurrence of psilocy-
bin and psilocin in the biosynthetic pathways of my living
body that opens for me and my symbiots the vision screens
to many worlds. You as an individual and man as a species are
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on the brink of the formation of a symbiotic relationship
with my genetic material that will eventually carry humanity
and earth into the galactic mainstream of the higher civiliza-
tions.

"Since it is not easy for you to recognize other varieties
of intelligence around you, your most advanced theories of
politics and society have advanced only as far as the notion of
collectivism. But beyond the cohesion of the members of
a species into a single social organism there lie richer and even
more baroque evolutionary possibilities. Symbiosis is one of
these. Symbiosis is a relation of mutual dependence and posi-
tive benefits for both of the species involved. Symbiotic rela-
tionships between myself and civilized forms of higher ani-
mals have been established many times and in many places
throughout the long ages of my development. These relation-
ships have been mutually useful; within my memory is the
knowledge of hyperlight drive ships and how to build them. I
will trade this knowledge for a free ticket to new worlds
around suns younger and more stable than your own. To se-
cure an eternal existence down the long river of cosmic time I
again and again offer this agreement to higher beings and
thereby have spread throughout the galaxy over the long mll-
lenia. A mycelial network has no organs to move the world.
no hands; but higher animals with manipulative abilities can
become partners with the star knowledge within me and if
they act in good faith, return both themselves and their
humble mushroom teacher to the million worlds all citizens
of our starswarm are heir to."



INTRODUCTION

It seems characteristic of the human condition that man,
in whatever environmental or existential milieu he finds him-
self, experiences an urge to seek contact with the essential
mystery underlying the fact of being. Indeed, the entire odys-
sey of our species, both phylogenetic and historical, can be
seen as a groping toward some sensed transcendent fulfill-
ment. The story of man—of his art, science, philosophies, civ-
ilizations and religions—is largely the story of this quest for
contact with the holy, numinous, and self-transcending. It is
a quest at least as old as man; evidence indicating that early
man possessed religious consciousness has been found dating
back to the Middle Paleolithic. The archeological evidence
shows clearly: Man was at home with the concept of the sa-
cred long before he possessed writing, agriculture, civilization.
or science; it is a concept that has abided in the mind of man
and guided him forward since the earliest infanthood of hu-
manity, contemporary with, possibly even preceding, his ear-
liest use of tools, fire, even language itself.

The life of pre-literate man is one in which nature exists
as the primary condition of existence: one is surrounded by
it, one is immersed in it, one depends upon it for one's very
survival. The quest for food and for the material necessities
of life must be a constant and unending one for man-in-nature,
a quest in which every plant and animal that one encounters
comes under the scrutiny of a restless curiosity. Given this
situation, it was inevitable that'sooner or later in the search
for food man would accidentally ingest certain plants contain-
ing compounds affecting the central nervous system—and find
himself suddenly transported to a realm of the profoundest
rapture and strangeness. Indeed, the ethno-mycologist R. Gor-
don Wasson (1958, 1961) has suggested that the accidental
ingestion of an hallucinogenic plant, probably a mushroom,
constituted man's earliest encounter with the numinosum,
and led directly to the formation of the concept of deity and
the supernatural. This notion is not without a certain logical
appeal: it stands to reason that man's restless, roving eyes,
scanning nature for potential sources of food, would quickly
single out the lowly mushroom, so odd in appearance and so
unlike the rest of the vegetation with which he was familiar.
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Given a few thousand years for random experimentation (a
relatively short time in the scale of prehistory), he would even-
tually discover and ingest fungi containing centrally-active
compounds, undergo the hallucinogenic experience and the
connection with the numinosum would be established.

The scenario described is, of course, imaginary. We can-
not know the exact circumstances under which man first con-
fronted the psychedelic experience. We do know, thanks to
the work of Wasson and his colleagues in the 1950s (cf. V.P.
& R.G. Wasson, 1957, R.G. Wasson & R. Heim, 1958, & Was-
son, 1957), that a religious cult centered around the ritual in-
gcstion of hallucinogenic mushrooms has existed in the high-
lands of central Mexico at least since before the Conquest, and
is very likely much more ancient than that, its real origins hav-
ing been lost in the mists of prehistoric time. But the fact re-
mains that, whether encountered through the ingestion of a
fungus or some other plant, or through some spontaneously
triggered altered state of consciousness, the direct experience
of the transcendent has had and is having a profound impact
on human history, perhaps even on human evolution. The
urge toward the transcendent—and the dynamic tension that
exists between the drive to transcend and the mundane neces-
sities which impose themselves on the primary fact of biologi-
cal being—is in a sense what all history, all religion, art, philo-
sophy, discovery and science—in short, all of human thought
and civilization—is about. The urge to reach beyond the
known to what is unknown and unplumbed is irredeemably
woven into the fabric of human history. It is this urge which
built the pyramids, Stonehenge and the Gothic cathedrals. The
same urge drove frail ships across the trackless oceans to the
shores of a new world, and the same urge in our own time has
driven us to fling a tiny bubble of light and air across the vast
and howling abysses of space (that cosmic milli-micron) that
separates our earth from its moon. It is the same urge that
stirs the shiver along our spines when we gaze with wonder
and longing at the star-dusted sky on a clear winter's evening.

Today, we stand on the threshold of the stars. Slowly it
is emerging in mass consciousness that the next evolutionary
step forward will so transform humanity that all that has gone
before will seem but a prelude. We stand at the edge of history
ready to accelerate our human experience out into the vast
chasm of night which engulfs our planet, the lessons of our
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historical career still echoing down the corridors of time. We
are about to embark on the greatest adventure we have ever
known, one that will change our very notion of what it is to
be human; yet we should not forget that between ourselves
as we ascend the ramp of the starsliip and our mushroom
munching ancestor gazing into his Paleolithic fire lie only sec-
onds of cosmic time.

This book is essentially a how-to manual for those who
have the interest, time, and patience required for cultivating
"the magic mushroom" in their own homes. It is for people
who feel that they still may be able to learn something by ex-
periencing the primordial visions of their ancestors, and feel it
strongly enough that they are willing to invest a li t t le t ime,
money and effort in order to realize that vision. By "magic
mushroom" is meant those mushrooms which are members of
the genus Psilocybe, and the closely related genera 5Yro/;/j<7/vfl,
Conocybe, Pa/uteolus, and Copelandia, Certain members of
these genera contain the compounds psilocybin (4-phosphory-
loxy-N,N-dimethyltryptamine) and psilocin (4-hydroxy-N,N-
dimethyltryptamine) as the active hallucinogenic agents (Fig.
1) . These compounds contain the basic indole structure char-
acteristic of most hallucinogens found in nature (cf. Schultes,
1973, p. 17ff.), including various amides of lysergic acid (of
which LSD is a semisynthetic representative), N,N-dimethyl-
tryptamine, hannine and its analogues, and ibogaine. The
most notable exception to this basic structure is mescaline,
which chemically is 3,4,5-trimethoxyphenylethylamine. and
hence is in the same class as amphetamine (a-methylphenyl-
ethylamine).

The cultivation information in this book pertains only to
one species of magic mushroom, Stropharia cubensis Earle.
(The mycologist Rolf Singer has recently reclassified this spe-
cies into the genus Psilocybe. Hence in some references it is
referred to as Psilocybe cubensis Earle ex. Singer.,) It is prob-
able that with appropriate adaptations the methods outlined
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here could be applied successfully to the cultivation of other
species. Our experience has shown, however, that Stropharia
cubensis is the easiest to cultivate. Attempts at cultivating
other species have so far met with problems in making the
fungus "fruit," or produce mushrooms, that will require fur-
ther work to overcome. Our limiting the discussion to one
species, however, is not as unfortunate as it may seem since
Stropharia cubensis is not only one of the strongest of the
hallucinogenic mushrooms, but also one of the most wide-
spread and readily obtainable. In nature, its habitat is cow-
dung, and it can be found in pastures during rainy, warm parts
of the year in regions as diverse as the Southeastern U.S. and
Cambodia, Australia and Colombia. Unlike other psilocybin-
containing genera, which with few exceptions are fairly re-
stricted endemics, the distribution of the Stropharia cuben-
sis is world-wide (cf. Pollock, 1975). In fact, since its pre-
ferred habitat is cow-dung, its circumtropical distribution
has doubtless been encouraged, if not caused, by the world
cattle industry. Amusingly enough, the Stropharia could be
said to exist as a "weed"" on high-technology cat tie-raising
cultures. This intimate association with man via his domesti-
cated cattle has probably existed for as long as humanity has
possessed pastoral technology.

The procedures outlined in this book, if followed with
care and persistence, will work for Stropharia cubensis. The
procedures can be carried out by anyone in their own home,
with just a minimum of equipment and a few supplies and
common chemicals that are no more than moderately difficult
to obtain. No special training in mycology or microbiology is
necessary. What is necessary is to follow the instructions close-
ly and carefully.

The procedure described herein consists essentially of
four major steps. It begins with spores and describes step-by-
step instructions for growing full-size mushrooms from spores
within six weeks. The first step involves locating the fungus,
collecting and germinating the spores, and isolating the my-
celium, or fungal threads, obtained from the spores. The next
step involves cultivating the mycelium on agar, a solid nutri-
ent, in order to use it for inoculation. In the third step, my-
celium grown on agar is then grown on a sterilized medium of
whole rye grains. In the fourth and final step the rye-grown
mycelium is cased, or covered with soil, a process that induces

the production of mushrooms. This book describes each of
these steps in detail , and can be put into practice by anyone
able to read and carefully follow the instructions, provided
that they can obtain spores or specimens of Stropharia cubeti-
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STEP 1 :

LOCATING AND IDENTIFYING THE FUNGUS

COLLECTING AND GERMINATING SPORES

In the New World, Stropiwria cubensis can be found in
appropriate habitats throughout the Southern U.S., all through
the coastal regions of Mexico, and throughout coastal and
equatorial regions of South America. In the U.S., it has been
reported from Texas, Louisiana, Alabama, Mississippi, Arkan-
sas, Florida, Tennessee and Georgia. Its distribution would
probably be even greater were it not for the fact that its en-
vironmental requirements limit it to regions of mild temper-
atures and high humidity.

Because of its specific habitat and singular appearance,
Stropharia cubensis is one of the easiest mushrooms to locate
and identify. As already mentioned, it can be found growing
out of cow-pics in pastures during rainy warm seasons. Other
dung-growing mushrooms may also be found in the same pas-
ture, but these bear little resemblance to Stropharia. The fol-
lowing botanical description of Stropharia cubensis is taken
from Mushrooms of North America by Orson K. Miller, Jr.
(also, sec Color Section following page 32):

Cap pale yellowish, viscid; persistent ring: b lue-s ta in ing stalk.
Cap 1.5-8 cm broad, conic, bell-shaped, convex in age. viscid,

wi thou t hairs, whitish to pale yellow, light brownish in age. stains
bluish in age. Flesh firm, while , bruises blue. Gills adnate ( a t -
tached) to adnexed (notched), close, grey to violet-grey in age
with whi le edges. Stalk 4-15 cm long, 4-14 mm ihick. enlarging
somewhat toward the base, dry, without hairs, while staining blue
when bruised. Veil white, leaving a superior membranous ring.
Spores 10-17 /ux 7 - I O j U e l l ip t ical to oval in side-view, thick-walled,
with a large pore at apex, purple-brown spore pr int . Cystidia (ster-
ile cells) on gill edge club-shaped with rounded heads.

Miller places this species in the genus Psilocybe, after Singer.
The flesh of this mushroom exhibits the property of

staining a bluish color when bruised or broken. This blue-
staining reaction is apparently an enzymatic oxidation of some
indole substrate (tryptophane, 5-hydroxytryptamine, or psilo-
cybin) and is a fairly reliable indicator of the presence of psi-

, not only in Strophuria cubensis, but also in other
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closely related genera (members of the family Strophariaceae)
(cf. Benedict, et al., 1967). Other mushrooms, such as mem-
bers of the genus Russula, section Nigricantinae, and Boletus,
exhibit a similar blueing. The blueing in these cases, however,
is not due to the presence of indole substrates and these mush-
rooms otherwise bear no resemblance whatever to Stropharia
cubensis or related species (Singer, 1958, p. 247). The blueing
of the Stropharia and Psilocybe species is also accompanied
by a strongly positive reaction with the chemical reagent
metol (p-methyl aminophenol), a common compound used in
photographic darkroom work. This reagent dissolves in 20
times its weight of water, and will turn a deep purple color
within 1-30 minutes when a few drops are added to a section
of crushed stem. The compound in solution is unstable and
must be used immediately after it is mixed with water. (Singer,
1958, p. 247;Enos, 1970, p. 5).

Once one has located a specimen or specimens of Stro-
pharia cubensis, and been satisfied as to its identity in all par-
ticulars, it is necessary to collect spores for cultivation. The
test with metol is more or less a double-check and is not
really essential, since most specimens will readily blue when
the stipe (stem) is broken. Spores can be easily collected in
the following manner: Take one or more fresh specimens with
the caps fully open; using a sharp knife, cut off the stipe as
close to the gills as possible (cf. Fig. 3) and place the cap gill-
side down on a clean sheet of white paper, and leave for 24
hours. It doesn't hurt to cover the caps with a small bowl
while taking the spore print in order to retard dessication.
When the caps are removed, a dark-purplish, radially symme-
trical deposit of spores will remain on the paper where the
gills contacted it. The paper should then be folded and sealed
in an envelope in order to prevent further contamination by
air-borne spores of other species of lower fungi. A single
spore-print contains tens of millions of spores, and is suffi-
cient to make hundreds of spore germinations.

The following variation on this method was suggested to
us as a way of enhancing the sterility of the spore print: Take
four standard flat microscope slides, swab with alcohol, and
flame in an alcohol flame or butane torch (Fig. 2). On a clean
flat surface, such as a table-top swabbed with Lysol, lay the
slides side by side and end to end, so that they are arranged as
in Fig. 3. Place the fresh cap in the exact middle of the slides
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so that approximately % of the cap covers each slide (Fig. 4).
Cover and wait 24 hours. When the cap is removed, the end
of each slide will be covered with spores, and the slides can
then be sealed, together or separately, in plastic or paper.

Once the spore-print has been collected, it is necessary
to germinate some spores in order to begin the life-cycle that
will eventually culminate in the production of more mush-
rooms. Before we outline procedures for germinating the
spores, a brief discussion of the stages in the life-cycle of these
higher fungi follows; readers who do not care to read this
somewhat technical portion may skip to page 21, paragrph 3.

All gilled fungi are members of the class Basidiomycetes,
i.e., they are characterized by the production of spores on
club-shaped appendages called basidia. Spores borne on basi-
dia are called basidiospores. Most of the conspicuous fungi
that one encounters, such as mushrooms, puffballs, and
bracket fungi are members of the subclass Homobasidiomy-
cetes. Of the members of this subclass, the gilled mushrooms
are placed in the order Agaricales. The life-cycle of a typical
homobasidiomycete is illustrated in the frontispiece. The ba-
sidiospores germinate to form a monokaryotic hypha. A
hypha is a tubular filament; an aggregation of these hyphae
collectively comprise a mass of thread-like filaments referred
to as the mycelium. The mycelium comprises the main body,
or thallus, of the fungus. The stalked, capped structure which
we call the mushroom is actually only the "fruiting body" or
the spore-producing reproductive structure, and constitutes
only a small portion of the total mass of the fungus; the great
bulk of the organism exists underground in the form of a net-
work of mycelium, which occasionally "fruits," or produces
mushrooms, under appropriate conditions.

The basidiospores germinate to produce a monokaryotic
mycelium, i.e., a mycelium having only one nucleus per cell.
This mycelium grows out until it encounters another mono-
karyotic mycelium, germinated from another spore, that is a
compatible mating type. If the monokaryotic mycelium does
not contact a compatible monokaryotic mycelium, it eventu-
ally dies. In situations where two compatible monokaryotic
mycelia do make contact, however, a process called somato-
gamy, or a fusing of the somatic cells of the two mycelia,
takes place, but fusion of the nuclei does not take place. The
result of somatogarny is the establishment of a dikaryotic my-
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celium, i.e., a mycelium possessing two nuclei, one from each
of the monokaryotic mycelia, in each of its cells (cf. frontis-
piece). The dikaryotic mycelium stage is the most prolonged
portion of the life-cycle and is also the main assimilative stage
of the fungus. The dikaryotic mycelium can propagate vege-
tatively indefinitely without going through a sexual (spore-
producing) stage. Given appropriate conditions, however, the
dikaryotic mycelium can be induced to "fruit"; the undiffer-
entiated mycelial thallus of the fungus begins to weave itself
together into an articulated, spore-bearing "fruiting body." in
this case, into a mushroom. The mushroom continues to en-
large and thrust above the ground, incorporating more and
more mycelium while at the same time expanding by absorp-
tion of water. At a certain stage in the growth of the mush-
room, or basidiocarp, club-shaped structures called basidia
form on the underside of the gills. At this point, karyogamy,
or fusion of the two nuclei of the dikaryotic mycelium takes
place within the basidia (cf. frontispiece). This is the only
diploid, or 2n, stage in the life-cycle of the fungus, and is also
the briefest stage, for meiosis, or reduction division of a dip-
loid ( 2 n ) nucleus to 4 haploid (n) nuclei occurs immediately
following karyogamy (cf. frontispiece). The result of meiosis
is the production of four haploid nuclei within the basidium
(cf. frontispiece); these are then pushed out of the basidium
and become surrounded by hard sheaths to form the basidio-
spores (cf. frontispiece). The result is the basidium bearing
four basidiospores on its outer surface as in the frontispiece.
These basidiospores eventually detach from the basidium to
begin the life-cycle again.

Fungi of the family Strophariaceae, which includes Stro-
phaiia cubensis and most other psilocybin-contahiing genera,
are genetically complex with respect to the mat ing compati-
bi l i ty of different monokaryotic mycelia. These fungi are
hetemrliallic and tetrapolar, that is, their sexual cycle is de-
pendent on the fusion of two compatible monokaryotic my-
celia, and their sexual compatibility is governed by two sets of
factors:

In tetrapolar heterothallism. two sets of factors, the A's and
B's, are involved. If a sexually reproducing thallus is to be estab-
lished, somatogamy must occur between mycelia differing in both
sets of factors for example AB x ab. The number of mating
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classes is somewhat greater than in bipolar forms, since four types
typically arise from spores of a single basidiocarp. Obviously these
mating types, numbering in the hundreds in both bipolar and
tetrapolar species, cannot be designated as sexes! (Scagel, et a!.,
1967, p. 69.)

Keeping this information pertaining to the sexual char-
acteristics of these fungi in mind, let us return to the prob-
lem of spore germination; the relevance of our digression into
the matter of life-cycle and sexual compatibility will be seen
shortly.

Once one has obtained a spore print from Stfophana cu-
bensis, the monokaryotic mycelium can be easily obtained by
germinating the spores on an appropriate solid nutrient me-
dium, such as Potato Dextrose Agar or Malt Extract Agar. A
more detailed discussion of various kinds of nutrient agars
and how to prepare them will be given below in the section
on Growing Stock Inocula. For the present, however, simply
assume that one has several clean, sterile petri plates which
have been filled with an appropriate solid nutrient medium
(see Fig. 5). Take the clean paper or slide on which the spore
print is deposited, and using a clean knife, inoculating loop,
or similar implement which has been sterilized by flaming in
an alcohol lamp (Fig. 6), simply scrape the spore print lightly
with the implement (Fig. 7), then transfer the adhering spores
(Fig. 8) to the medium by touching the surface in one or
more spots with the tip of the implement (Fig. 9). Care should
be taken to do this as quickly as possible, keeping the cover
off the petri plate for the shortest time necessary, in order to
minimize the chances of contaminating the plate with the air-
borne spores of contaminants. A variation on this method can
also be used: Instead of scraping the spores directly onto the
plate, they can first be scraped into about 10 ml of sterilized
water. Shake this vigorously, then dilute to 100 ml by adding
sterile water. Using a sterilized pipette or syringe, take up 2-3
ml of diluted spore solution, and point-inoculate the petri
plate by placing a drop of the solution at two or three separ-
ate points on the plate. Allow the covered inoculated plate to
stand at room temperature for 3-5 days. During this time, the
spores will germinate and monokaryotic mycelium will grow
radially outward from each point of inoculation. The plate
should be left undisturbed until the mycelium from two dif-
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ferent spores or two different points of inoculation has grown
together and made contact. A few days after contact has oc-
curred, one can be reasonably sure that somatogamy has tak-
en place and that a dikaryotic mycelium has been established.

In cultivating the fungus to the fruiting stage, one works
primarily with a single strain of dikaryotic mycelium. How-
ever, because spores of several different mating types are pro-
duced by a single mushroom, a petri plate inoculated with
spores will have possibly several dozen different strains of di-
karyotic mycelium growing on i t . It is therefore necessary to
isolate one of the strains so that one can grow out stock inoc-
ula from a single, uniform strain. This can be accomplished
using a scalpel, dissecting needle or inoculating loop in which
the loop has been bent to form a hook (Fig. 8). The imple-
ment is first sterilized in an alcohol flame; then the petri plate
is opened slightly and a very small piece of mycelial tissue is
snagged on the end of the blade, needle, or hook, and trans-
ferred rapidly and deftly to a second clean sterile petri plate
containing an appropriate solid nutrient medium. Dikaryotic
mycelium is isolated using exactly the same techniques as are
used in transferring mycelium from one petri plate to another;
for figures illustrating this procedure, see Step 11, Figs. 13-
16. By selecting a very small piece of tissue in this way. one
can be reasonably sure that only one strain of dikaryotic my-
celium is being removed and isolated. The dikaryotic myceli-
um thus isolated from the spore-germination plate will grow
outward in all directions from the point of inoculation on the
new plate and should cover most of the surface of the me-
dium within 8-12 days. One can then go ahead and make fur-
ther transfers to new plates with a fair degree of certainty
that one is working with a single strain of dikaryotic mycel-
ium.

It is probably advisable to isolate several different strains
of dikaryotic mycelium onto separate plates by taking tissue
from different sections of the spore-germination plate. Differ-
ent strains isolated from a single spore-germination plate
should be identified by labels and compared for vigor of
growth and vigor of fruiting ability, so that, through observa-
tion and trial-and-error, the strain showing maximum vigor in
both respects can eventually be identified and used exdusive-
y thereafter. Isolating the most viaorous strain takes time and
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careful observation: however, this need not interfere with con-
tinuing on to the second and third steps of the process, since
any dikaryotic mycelium that has been properly isolated from
other strains should exhibit fruiting ability. After several dif-
ferent strains have been put through several fruiting stages it
should be apparent which strain is most vigorous.

If one has fresh mushroom specimens, it is possible to
employ another method of isolating dikaryotic mycelium
without utilizing spores. This is the method of subcutaneous
isolation (cf. Enos, 1970). Remove the stipe from a fresh
mushroom, and, using three or four needles, fasten the cap
gills down to a piece of cork-board or card-board. Swab the
cap surface with tincture of iodine using a sterile cotton swab.
Then, using a flame-sterilized scalpel, remove a small section
of the outer cuticle of the cap. Then resterilize the scalpel,
and remove a small piece of subcutaneous flesh from the cap,
and transfer it to a sterilized nutrient plate. Since the flesh of
the mushroom has been woven together out of dikaryotic
mycelium, it will grow out across the plate in the same man-
ner as mycelium isolated from a spore-germination plate. This
procedure eliminates the step of having to isolate different
dikaryotic strains, since mycelium isolated in this manner con-
sists of only one strain. On the other hand, this procedure lim-
its one to working with only one strain.
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STEP II:

GROWING STOCK INOCULA

Once one or more strains of dikaryotic mycelia have
been successfully isolated, it is necessary to build up a stock
of mycelial cultures grown on sterile agar media. The inocula
from this stock will be used to inoculate the mycelium onto
sterilized rye or other grain. Before proceeding to this step,
however, it is advisable to have a good supply of inocula
grown out on sterile agar media, so that one will have plenty
of sterile inocula even if a few cultures should succumb to
contamination. The information in this section therefore de-
scribes procedures for preparation, sterilization, and inocula-
tion of solid nutrient media.

Most laboratory work with higher fungi, yeasts, molds,
bacteria and so on involves growing the organism on a solid
agar medium to which appropriate nutr ients have been added.
Agar is a pectin-like substance extracted from certain kinds of
sea-kelp, which, when dissolved in boiling water and allowed
to cool, solidifies to a gelatinous consistency. Agar is a stan-
dard item in all microbiological work, and is available from
almost any scientific supply company. It is also stocked by
many health-food stores and Oriental food stores as a dietary
supplement.

Potato Dextrose Agar (PDA) and Malt Extract Agar
(MEA) are standard solid nutrient media suitable for cultivat-
ing the mycelia of most higher fungi, including Stropharia
cubensis. Both types are commonly available in a premixed
form from most scientific supply companies. The premixed
type need only be dissolved in boiling disti l led water. Usually
about 1 5-20 g of pre-mixed agar medium per 1000ml of water
is used.

The appropriate proportions and mixing instructions are
usually printed on the container of dried agar preparation.
With very little trouble, one can also manufacture one's own

PDA or MEA; a recipe and procedure for each type is given
on the following page.

25



P.D.A.

250 g. potatoes
15 g. agar
10 g. dextrose

1.5 g. nutritional yeast (or yeast extract)

Shred the impeded potatoes into a collander and then rinse
them for thirty seconds with cold tap water. Combine the
rinsed potatoes with one liter of water and gently boil for
thirty minutes. Filter the resulting potato broth through mus-
l in or cheese cloth and discard the potatoes. To the liter of
potato broth add the agar, dextrose, and yeast which you have
previously weighed out and mixed together in a baggie. While
stirring gently add in the mixed powdered ingredients. Gently
boil for ten minutes or until the solution is clear. Take care
not to allow the solution to boil over. Add enough water to
return the total volume of the solution to one liter. Pour the
solution while still hot into petri plates, baby food jars, or
slant culture tubes (Fig. 11). Use just enough to cover the bot-
tom of a plate or baby-food jar to a depth of about % in.; if
using tubes, fill about ^ full. The solution may be allowed to
cool or sterilized immediately. Sterilization procedures will be
described shortly.

A recipe for Malt Extract Agar (MEA) follows:

To 1 liter of gently boiling water add a previously
weighed and mixed powder containing:

20 g. malt or malt extract (may be powder or syrup)
15 g. cornsteep liquor (optional)
20 g. agar

0.1 g. Potassium phosphate dibasic (K2HPO4)
0.1 g. Calcium carbonate (CaCO3) (powdered oys-

ter shell may be used)

Corn-steep liquor, which is an optional ingredient, may be
made by boiling dried corn in water, letting the broth stand
for several days, then sterilizing it in a mason jar in a pressure
cooker. Corn-steep liquor made this way should be refriger-
ated. The liquid malt extract sold in the syrup sections of
most grocery stores is quite suitable for this medium. After

the nutrients have been completely dissolved in the water,
the hot solution is poured into plates in the same manner as
the PDA. It does not hurt to add 1.5 g of yeast extract or nu-
tritional yeast to either of the media described above. This
provides an additional source of proteins and B vitamins. If
some of the nutrient solution is left over after pouring the
plates, the flask may be sealed and stored in the refrigerator
indefinitely, or sterilized with the plates and stored on the
shelf. When one wishes to make more plates, the medium can
be reliquified over heat and reused.

The two types of media described above are quite easy
to prepare and will be suitable for growing stock inocula. It is
a good idea to mix up and have on hand both types of media,
and to use them alternately in preparing batches of plates. In
this way the fungus will not become accustomed to one type
of medium and thus will be forced to use different parts of its
genome in adapting to the different media. This will prevent
the mycelium from succumbing to any "senescence factor"
or tendency to age physiologically and thus to lose vigor after
a period of time.

These two types of media are completely adequate for
growing out one's stock inocula. From a purely practical
standpoint, we have found PDA and MEA to be easily and
readily prepared from a relatively few common ingredients.
Unless one wishes to get involved in complex nutritional stu-
dies, it is unnecessary to bother with other recipes. Other
types of media may be used, however, and those who do wish
to get more deeply into this step of the process are urged to
consult Enos, 1970 (see Bibliography).

Once one has prepared an agar medium and poured it in-
to the petri plates, baby food jars, slant culture tubes, or other
suitable receptacles, it is necessary to sterilize the medium in
the receptacles in order to kill the spores of bacteria, yeasts,
and othermokls which get into the medium from the air. This
can be done via the followingprocedure: If a laboratory auto-
clave is not available, a standard home cooking or canning
pressure cooker can be used. We use and recommend the All
American 94114 pressure cooker, available from Whole Earth
Catalogue (see Fig. 27). Place a small amount of water
(approx. 1 liter) in the bottom of the cooker (tap water will
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do) so that the surface is covered. Place the receptacles con-
taining the medium into the pressure cooker. Be sure to stack
them carefully (see Fig. 12); a small enameled tray is useful
for this. Note: If using presterilized plastic plates, pour the
medium into the plates after sterilizing; do not autoclave plas-
tic plates.

It does not matter whether the medium is still hot and
liquid, or whether it has been allowed to cool and solidify,
since the heat of the sterilization process will reliquify the
medium anyway. If baby food jars or culture tubes are used,
be certain that the lids are left loose, not screwed down tight.
when they are being sterilized. Seal the lid of the pressure
cooker, but leave the stopcock open. Bring the cooker to a
boil over high heat on a stove. When the water has begun to
boil vigorously, a good head of steam will begin to vent
through the stopcock; it should be closed at this point , and
the pressure allowed to build up to between 15-20 Ibs. Then
reduce the heat just enough to maintain pressure at this level
for 45 minutes to 1 hour. The standard sterilization time for
solid media at these temperatures (250° F.) and pressures
(15-20 Ibs.) is 15 minutes, but experience has shown that this
is often insufficient to insure complete sterilization. Allowing
a strong head of steam to build up in the pressure cooker be-
fore closing the stopcock is also important, for if it is closed
prematurely, the pressure will rise but the water will be un-
able to vaporize, and dry heat requires much longer to accom-
plish sterilization.

After the medium has been sterilized at the correct pres-
sure for 45-60 minutes, turn off the heat or carefully remove
the cooker (remember that the medium is liquid at this point
and can slosh around) and allow the cooker to cool to room
temperature before opening the stopcock; otherwise, the sud-
den release of pressure will cause the medium to boil over.

When the cooker has cooled to room temperature or
slightly above, open the stopcock and allow any excess steam
to escape. Remove the lid and carefully remove the recep-
tacles containing the medium. Place the receptacles inside a
pre-sterilized inoculating hood (see Fig. 10) or on a clean,
smooth table-top which has been wiped down with Lysol or
similar strong disinfectant. As the receptacles cool further, the
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fig. 10: Two views of a homemade inocula t ing hood.

medium will solidify. If slant culture tubes are being used,
they should be placed on an angle while the medium is still
liquid, to provide maximum surface area for mycelial growth.

When the receptacles have cooled completely to room
temperature, and the medium is fully solidified, they are
ready to be inoculated. If possible, inoculation should be ear-
ned out inside an inoculation hood such as that shown in Fig.

I. Commerical hoods are available, or a home-made hood
can be constructed out of wood and all joints sealed with
silicon caulking compound. Presterilize the hood before in-
troducing the culture receptacles by spraying all inside sur-
ges thoroughly with Lysol aerosol, or a mixture of 25%
Chlorox-distilled water solution, or both. If a hood is not

available, inoculation can be carried out in the open air in a
room in which the air is relatively still, i.e., a room without any

drafts. The air of the room should be sprayed beforehand
25% Clorox solution and the surface on which inocula-

on s to be done wiped down with a strong Lysol solution,
tenle procedures should always be done wearing latex

soves which have been sterilized by spraying with Lysol
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Inoculation should be done using a disposable scalpel
or an inoculating loop which has been opened to form a hook
(Fig. 8), and can be carried out in essentially the same manner
as was described for isolating dikaryotic mycelium from a
spore germination plate. Select a completely sterile, vigor-
ously growing culture from one's stock of dikaryotic mycel-
ium isolated from spores. The mycelium of a vigorous cul-
ture should be pure white and fluffy in appearance, and
preferably less than 10 days old (cf. Fig. 13). Wash one's
hands and arms thoroughly in soap and water before begin-
ning work, then wipe down with alcohol. Wear thin latex
gloves sprayed with Lysol or Clorox-water solution as added
protection (Figs. 13 & 14); talcum powder can be sprinkled
inside first to make them easy to slip on. Wear a short-sleeved
or sleeveless shirt for the process to avoid introducing con-
taminants from one's clothes. Pass the wire of the hooked in-
oculating loop through the flame of an alcohol lamp until it
has been heated to redness in all of its parts, but especially at
the end (Fig. 15). Open the culture just enough to insert the
end of the loop, and snag a small piece of mycelial tissue or
small plug of agar and transfer this rapidly to the freshly steri-
lized medium, again opening the lid just enough to insert the
inoculum (Fig. 16). Withdraw the loop and replace the lid on
the newly inoculated culture. If a disposable scalpel is used
instead of a loop, inoculation can be accomplished by cutting
a small square (c. 1 mm) of mycelia-grown agar from the cul-
ture plate, and transferring this to the new plate. If using
tubes or baby food jars, the lids should be left fairly loose to
allow for aeration. Repeat this process for as many times as
one has receptacles to inoculate. It is not necessary to use a
new culture for each inoculation; a single culture is sufficient
to inoculate dozens of fresh plates. After a batch has been in-
oculated, however, the culture used as the source of inocula
should be discarded.

Let the freshly inoculated medium stand at room tem-
perature for 3-5 days. During this time the pure white, thread-
like mycelium will spread radially across the surface of the
medium, covering it completely within 7-20 days. Growth of
the inoculum should be apparent by the fourth day after in-
oculation. Also apparent by about this time will be any con-
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fig. 13: Materials for plate-to-plate fig. 14: Disinfecting rubber gloves
inoculation. with Lysol.
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taminants that have gotten into the cultures during inocula-
tion in spite of precautions. They usually appear as small
white dots with blue-green centers, and grow much more rap-
idly than the mycelium. These are usually other molds, such
as Penicillium and Aspergillus, Neurospora or various yeasts.
Most are easy to distinguish from the mushroom mycelium,
since the mycelium is pure white, occasionally with a slight
tinge of blue, while the contaminants may be green, blue-
green, black, yellow, dirty-gray, and so on, and otherwise do
not resemble the mycelium. Any contaminated cultures
should be discarded as soon as one is certain that contamina-
tion is present. It is normal to lose a few cultures to contami-
nation, and one should not be discouraged by it. It is practi-
cally impossible, under non-laboratory conditions, to elimi-
nate all contamination; but as one gains practice in making
inoculations, speed and technique should gradually improve
so that contamination can be held to a minimum. It would
be a good idea to consult an introductory microbiology text
for information relating to fast and efficient inoculating tech-
niques.
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STEP III:

GROWING ON STERILIZED RYE

When a number of mycelial cultures have been success-
fully grown on solid agar medium, one is faced with a choice:
It is possible to stop at this point, and concentrate on perfect-
ing techniques for mycelial growth on agar. The mycelium it-
self contains psilocybin and can be ingested for hallucinogenic
effects. The amount of psilocybin present in the mycelium is
determined by the richness of the medium on which it is
grown. Thus for an individual wishing only to obtain psilocy-
bin from mycelium, there is a wide-open area for investiga-
tion; viz., to discover a suitable nutrient medium that gives a
maximum yield of psilocybin per unit surface area of agar. If
laboratory facilities are available, psilocybin can also be ob-
tained from mycelium grown in liquid medium in shaken or
submerged flask cultures. Since the necessary equipment for
this is unavailable to most people, this approach is not dis-
cussed further here. Interested readers are urged to consult
Catalfomo & Tyler, 1964.

The other choice at this stage involves moving on to the
third step in the procedure, whereby mushrooms can be ob-
tained by inducing the mycelium to fruit. In order for vigor-
ous fruiting to take place, the mycelium must first be grown
out onto sterilized rye. wheat, barley or other similar grain,
so that a mass of mycelium weighing from 50-100 grams is
obtained. The growing of mushroom mycelium on sterilized
grain is a standard procedure in commercial mushroom cul-
ture that is used to produce "spawn" for inoculation into beds
of horse-manure compost. The procedures described in this
section are in fact adapted, with appropriate modifications,
from a process originally developed by San Antonio (1971)
for growing fruits of the common edible mushroom Agaricus
bisporus under laboratory conditions. The steps involved in
growing the mycelium onto rye-grain medium are described
below.

While the mycelium will grow and fruit suitably on
many types of grain, including rye, wheat, barley, triticale,
Oats, brown rice, sorghum, millet and even buckwheat, our
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experience is that rye works as good as any and is less expen-
sive than most. Therefore we have primarily worked with rye
in this stage. One must be certain, however, that the rye used
is packaged for human consumption, and not grown as feed;
feed rye has usually been treated with a fungicide.

At this stage, it is useful to construct a styrofoam box
with a window in the lid such as illustrated in Figs. 17-20.
These boxes can be obtained from pet stores and tropical
fish dealers and can be used as a convenient modular system
for incubating jars in a high-humidity, constant temperature
environment. To prepare the rye medium, begin with a clean,
wide-mouth quart mason jar with a dome and ring lid. Add
the following ingredients to the jar in these proportions:

112 g. whole rye grains
2.0 g. Calcium carbonate (CaCO3)

.2 g. Potassium phosphate (K2HPO4) (optional)
180 ml tap or distilled water

(cf. Fig. 22-25)

The potassium phosphate, if unavailable, can be omitted. The
calcium carbonate need not be of great purity: powdered oy-
ster shell, powdered limestone, or powdered chalk is suitable.

When the ingredients have been added to each jar in the
proper proportions, the lids should be screwed loosely onto
the jars, with the rubber seal of the inner lids inverted so that
the jars will not seal during sterilization (Fig. 26).

Now the jars containing the rye can be sterilized. Barely
cover the bottom of the pressure cooker with tap water. Place
the jars in the cooker, making sure that the lids are loose (Fig.
28). If one's pressure cooker is large enough to permit, jars
can be stacked in two tiers without difficulty (Fig. 29 & 30).
Seal the lid of the pressure cooker, but leave the stopcock
open as before, until a head of steam begins to vent from the
stopcock. Then close the stopcock, and bring to 15-20 Ibs.
pressure. Reduce heat when this pressure is reached so that
pressure is maintained but does not increase. This is about
medium heat on an electric stove. Sterilize at this pressure
for one hour. Remove from the heat and allow the pressure
to return to zero before opening the stopcock. Open the stop-

cock at this point and allow excess steam to escape; then re-
move the lid from the pressure cooker. Remove one of the
jars, tighten the lid down finger-tight, and carefully examine
the jar for cracks and immediately discard any flawed jars
(Fig. 31) then shake the remaining jars vigorously (Fig. 31).
One can inscribe the jars with the date of inoculation or other
suitable code-number (Fig. 32) in order to keep track of the
schedule of shaking the jars. One will note on removing the
jar that the rye has absorbed the water and swelled to several
times its previous volume. After shaking, leave the lids tight-
ened until the jars have cooled. Place the jars into the pre-
sterilized inoculating hood (if available) or onto the clean,
disinfected working surface (Fig. 10). Then let the jars cool
for at least two hours or to room temperature.

When the jars have cooled completely to room tempera-
ture, and are no longer warm to the touch, they are ready to
be inoculated. This step is best accomplished using a dispos-
able, presterilized #1 1 scalpel (Fig. 33). These scalpels can be
obtained from any medical supply house. Flame the blades of
the scalpel over an alcohol lamp (Fig. 33). Insert the scalpel
into an agar mycelial culture grown in a petri plate or baby
food jar, and cut a grid into the surface, so that small squares
of agar of about 1-1.5 sq. cm. are formed (Fig. 34). One can
get about 9-20 small squares of agar from a single four-inch
petri dish in this way (Fig. 35). Cultures grown in slant tubes
are obviously unsuitable for this.step, because of difficulty in
removing squares of agar from the tubes. At each transfer re-
sterilize the scalpel blade by flaming, insert into the agar cul-
ture, and spear and remove one of the squares of mycelium-
covered agar (Fig. 36) and transfer rapidly to one of the ma-
son jars, lifting the lid of the jar just enough to insert the ino-
culum (Figs. 37 & 38). Firmly tighten the lid and shake the
jar vigorously to spread the inoculation points. Then be cer-
tain to reloosen the lid; it must be left loose enough to allow
diffusion of oxygen from the surrounding air, as proper aera-
tion is essential for the fungus to grow. Repeat this inocula-
tion step for each jar.

An alternative method of inoculation was suggested to
us by a mycologist friend, as possibly effective in increasing
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fig. 17: Making a box: cutting a fig. 18: Applying silicone marine
window in the lid . . . glue. . .

fig. 19: Clear plastic vinyl is glued fig. 20: Completed box.
over the window . .

fig. 21: A set of jars to be filled and fig. 22: Mater ials for making the
sterilized. rye medium.

fig. 23: Adding weighed rye to the fig. 24: Two grams of powdered
jar. oyster shell (CaCO3) are added.

fig. 25: 180 mil l i l i ters of water are fig. 26: Mason jar lid wi th rubber
added. edge up.

fig. 27: The Ait-American 94H-2 fig. 28: Loading the pressure cooker,
pressure cooker.
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fig. 29: The first layer of jars. fig. 30: The second layer of jars.

fig. 31: Sterilized jars are checked fig. 32: Writing the date on the jars,
for cracks, then shaken.

fig. 33: Flaming the scalpel, fig. 34; Mycelium on agar
is cut into sections.
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the sterility of the procedure and thus cutting down contami-
nation. This method is a standard approach to fungal inocu-
lations in mycological work, and so far seems promising, al-
though we have not investigated it thoroughly enough to
know if it is the answer to contamination problems. This
method is carried out as follows: Sterilize a bit of water by
placing it in a flask sealed with aluminum foil and placing in
the pressure cooker with the mason jars. When one is ready
to inoculate, take up about 10 cc (ml) of the water in a dis-
posable, presterilized plastic syringe, and inject it onto the
surface of an agar mycelial culture (slant-tube cultures are
ideal for this). Reseal the culture and swirl the water around
vigorously u n t i l fragments of mycelium become visible sus-
pended in the water. Then again take up the water-mycelial
suspension in the syringe, and use the syringe to inoculate
each mason jar by injecting 1 or 2 ccs into each jar. As with
the scalpel, the needle of the syringe can be flamed over an
alcohol lamp before making each inoculation. Mycelial growth
should become visible from one or more points in the jar by
3-4 days after inoculation.

After the rye has been inoculated, a period of waiting
and careful observation follows. The jars should be maintained
at a roughly constant temperature of 70-80° F., and 957c rela-
tive humidity. Since the lids remain on the jars the humidity
will tend to be high and need not be worried about. Maintain-
ing the relatively high and constant temperature, however, is
important to promote early and rapid mycelial growth. The
mycelium gives off heat as it grows and a styrofoam box of
the sort used by tropical fish wholesalers is ideal for holding
this heat and thus self-incubating the jars. During the first
three days after inoculation, the mycelium will grow off the
agar inoculum and onto the rye. By the fourth day, the my-
celium will have grown radia l ly outward from the inoculum
in all directions to form a mat of growth slightly smaller than
a fifty-cent piece.

When mycelial growth has reached this stage, firmly
tighten the lid and again shake the cul ture vigorously, to break
up the mycelium and redistribute the inoculum throughout
the rye. During the shaking process you wil l run across ob-
viously contaminated jars; simply remove them and set them
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aside for washing out later. Reloosen the lid immediately af-
ter shaking and allow the culture to stand for 34 days. At
the end of this time, if the lids are loose enough to permit
proper aeration, mycelial growth from many different points
in the rye should be apparent (Fig. 39). If the rye has not
been completely permeated by the mycelium at the end of
the sixth to eighth day after inoculation, the cultures can be
shaken a second time. Complete permeation of the rye should
be observed anywhere from the eighth to the fourteenth day.
At this time, the rye should be completely permeated by the
snow-white mycelium, which may occasionally be lightly
tinged with blue. If growth of any other color is observed, or
if the rye is only partially permeated, then the culture is con-
taminated and should be discarded.

It should be noted that these time parameters given for
complete permeation of the rye by the mycelium can vary
widely. In some cases, complete permeation can take place in
under six days: in others, two or even three weeks are re-
quired. Exactly what factors govern permeation time are not
clear, but we suspect that some external environmental para-
meter, such as temperature variability, humidity or partial
pressure of oxygen, may be responsible. Interestingly, we have
found that mycelial growth seems to occur more vigorously
in cultures grown in the warmer, coastal parts of the country
(California) while mycelium grown in high-altitude, low-hu-
midity regions (Colorado) seems to be slowed by some sort of
external environmental stress, possibly altitude. Even if some
uncontrollable environmental factor is responsible for the re-
tarded growth exhibited by the mycelium in certain localities,
this need not discourage those at tempting to work with the
organism in these areas. All that is required is somewhat more
patience. Periodic shaking of the cultures can help, as it seems
to promote growth by facilitating aeration. The problem can
also be combated by using only vigorously growing mycelium
grown on a nutrient-rich agar medium. The malt extract agar
recipe is in this respect preferable to PDA. If the rye grain
medium is also enriched by the addi t ion of malt extract and
yeast extract, and vigorous cultures grown on a rich medium
are employed, permeation time even under conditions of en-
vironmental stress can be cut to the neighborhood of 10-14
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days. It is quite important that the mycelium permeates the
rye in the minimum time possible, because the sooner the
fungus takes over the medium completely, the less chance is
there for other contaminants to gain a foothold.

When one or more jars of rye have been completely per-
meated by mycelium, the third step in the procedure is com-
pleted and one is ready to move on to the fourth step, casing.
Before discussing this step, however, it is perhaps advisable to
insert a word of caution with respect to the third step. This
step, getting the mycelium to grow out and permeate the rye,
seems to be the most difficult and discouraging step in the
whole procedure. The peculiar headaches that one is faced
with in this step can be summed up in one word: contamina-
tion. For some reason, contamination seems to be a much
more serious problem at this stage than at the stage of grow-
ing on agar, probably because rye is a suitable medium for
such a great variety of lower organisms. Anyone attempting
this step, in fact, is almost sure to receive a real education in
the number of fungal and bacterial "weeds" that exist to
plague the amateur mycologist. Our experience has been that
two contaminants in particular are qui te persistent and seem-
ingly impossible to entirely eliminate. One is a crusty, rapidly-
growing blue-green mold with a medicinal odor, probably a
Penicilliitm or Aspergillim. The other is an unidentified bac-
teria that exudes a yellowish slime onto the side of the jar
and that smells strongly of rotten apples. Spores of both of
these organisms must be so commonly present in nature that
they manage to contaminate some of the cultures despite the
most careful inoculation procedures. The mold shows up ra-
pidly and can be quickly spotted. Any culture seen to have
this contaminant can be considered a loss. The bacteria takes
longer to become obvious but with practice one can learn to
spot it within a few days after inoculation. Cultures contami-
nated with this organism are also almost impossible to salvage.
The bacteria is anaerobic, that is, it can grow in the absence
of oxygen. Our experience is that it seems indifferent to the
presence or absence of oxygen, and grows in either situation.
The mushroom mycelium is quite aerobic, in fact proper aera-
tion is essential for its growth; therefore proper aeration can
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afford the fungus something of a competitive advantage
against this organism.

Other contaminants will occasionally be seen, although
not with the regularity of the two already mentioned. These
may include black, olive green or sulphur-colored molds, and
sometimes a dirty-grey rapidly growing mold that is probably
a Neurospom.

Contaminants of any kind are not good and it is advis-
able to discard immediately any culture seen to be contami-
nated. Although the mycelium can co-exist with some of the
slower-growing fungal contaminants, it is still best to discard
any contaminated cultures in order to avoid spreading the
plague. The cleaning of jars should be done as far away from
the inoculation area as possible and should be done by some-
one who is not involved in making sterile inoculations. Jars
that have been contaminated should be washed in a strong
solution of Clorox and water before being reused. The best
way to deal with contamination is to not allow it to become
established in the first place, by being extremely meticulous
about one's sterilization and inoculation procedures. Always
make sure that the jars are sterilized with wet heat, not dry,
by allowing a head of steam to build up in the pressure cooker
before closing the stopcock. An inoculating hood, even if it is
as simple as a cardboard box with clear plastic in one side, be-
comes almost indispensable at this stage. Always use sterile,
uncontaminated agar cultures as the source of inoculation.
Make sure that the working surface, and the inside of the ino-
culating hood, are thoroughly disinfected before inoculation.
Also make sure that one's hands and arms are clean before in-
oculating, and wear latex rubber gloves if possible. Spray your
gloved hands with spray Lysol before reaching into the hood.
Use disposable presterilized scalpels for making inoculations,
or if the implement employed is to be reused, be certain that
it is absolutely clean for each batch to be inoculated. It does
not hurt to swab it with alcohol beforehand. Be certain to
flame the implement thoroughly in an alcohol flame before
making each transfer. Practice making transfers as rapidly as
possible, so that neither the receptacle containing the inocu-
lum, or the mason jar are kept open longer than necessary.
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Finally, be absolutely ruthless in discarding contaminated cul-
tures. Nothing less than complete permeation of the rye by
the snow-white mycelium should be considered acceptable.
If these procedures are followed rigorously, some cultures will
undoubtedly still succumb to contamination, but the number
can be held to a minimum.
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STEP IV:

CASING

When one or more jars have been completely permeated
by mycel ium, one can move on to the fourth step in the pro-
cess that leads directly to the production of mushrooms. In
commercial mushroom cul ture , this step is called casing. In
the method outlined here, casing consists of removing the
dome and band lid of the jar, and covering the surface of the
permeated rye with about Vi to % in. (Vi cup for quart jars)
of sterilized soil (Fig. 40 & 41). The soil can be applied while
dry, but then should immediately be shaken level, then wetted
to field capacity using chlorine-free tap or distilled water ap-
plied in a fine-mist spray (Fig. 42 & 43). A fine-mist spray
must be used to avoid sealing the surface of the casing soil.
Field capacity can be gauged by the following rule of thumb:
spray the casing soil just enough so that the soil is moistened
throughout, but no water passes through the soil in to the my-
cel ium. In other words, moisten thoroughly, but do not sa-
turate, the soil.

After applying and moistening the casing soil, discard the
lids and maintain the cul tures in a high humidity environment.
A large styrofoam cooler with a window cut into the l id and
covered with clear or translucent polyethylene is excellent for
this (Fig. 17-20). Spray the cultures daily with a fine-mist
spray just enough to make up for moisture lost through evap-
oration (Fig. 44). Each cased jar requires 2-3 good squirts of
water per day to maintain continuous fruiting. Do not exceed
field capacity. A good test for proper moisture content is that
the surface of the soil should feel moist and spongy to the
touch. Boxes of newly cased jars should be stored in chrono-
logical order.

During the next two to three weeks, the mycelium wil l
begin to grow up into the easing soil, pene t ra t ing it to just
beneath the surface (Fig. 45). The mycelium may occasion-
ally break out onto the top of the soil and begin to spread
across its surface, and part of the purpose of spraying daily is
to keep this surface growth ''knocked down" with the spray
(Fig. 46). If you are under-watering your jars th is surface my-
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celium will turn blue with thirst. As the mycelium grows into
the casing soil.it will begin to form a network of ropy strands
visible at the interface of the soil and the glass. This network
gradually gains more and more intersecting nodes, and by the
14th to 20th day after casing, these nodes have differentiated
into tiny whi te dots distributed through the casing soil along
the perimeter of the jar. These dots are the young mushroom
primordia; gradually they enlarge and incorporate more my-
celia, slowly taking on the appearance of t iny mushrooms
with squat, fat stems and dark brownish heads. This is the
"pin" stage in the development of the mushroom and the
primordia at this stage are about 1-2 mm. in length. These
pins continue to enlarge and some will begin to thrust above
the surface of the casing soil, both at the sides and in the cen-
ter of the jar. Once the young mushrooms have penetrated
the surface of the casing soil, another five to ten days is re-
quired for them to reach full maturity. At maturity the
mushrooms will be several inches tall and may have caps rang-
ing from one to several cm in diameter (Fig. 47 & 48. and
color photos). We have also found that these mushrooms do
respond favorably to light, and that a daily 10-hour Grow-
lux cycle results in mushrooms with larger caps and shorter
stems than those grown without any special lighting. Prob-
ably it is not advisable, however, to place the cultures in direct
sunlight for prolonged periods. While many mushrooms will
grow to full size, approximately an equal number will grow to
about half-size or less and then cease to grow; these ''aborts"
can still be plucked, dried, and used, although they are not as
aesthetically appealing as the fully matured specimens. With
practice one can learn to spot aborts early and remove them
from the cultures. Aborted mushrooms left in the cu l tu res are
susceptible to attack by bacteria which quickly render them
both ugly and unusable. Occasionally mushroom primordia
will form down toward the bottom of the jar and grow to
maturity bu t will not break the surface of the casing soil. It
is possible to inh ib i t this effect somewhat by wrapping jars
with t infoi l to the top of the casing soil (Fig. 45). If this be-
gins to happen to a great extent, it is possible to carefully
break the jar and remove the mycelium in a single block.
Then primordia along the sides of the block, which would
otherwise abort due to constriction by the jar, will be able to
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reach maturity. The jar must be broken carefully, however,
to avoid bruising the fungus and injuring oneself. After the
mycelium has been broken out, one must also make sure that
it is not allowed to become too dry.

A variety of types of easing soils have been found to
effectively promote frui t ing. We have found the following
mixture to be one of the best:

2.5 liters peat moss
3.5 liters fine vermiculite
4 liters washed fine sand
2 liters calcium carbonate (finely crushed oyster

shell)

Powdered oyster shell is sold as a feed supplement by many
feed companies. We have also found that a mixture of one
part Mica-peat (50/50 vermiculite-peatmoss mixture) to one
part potting soil will work, and even unadulterated r ich gar-
den loam has been found suitable, though its unsterile condi-
tion makes contamination a possibility.

There is room for fur ther experimentation with other
types of casing mixtures: one might try casing with finely
granulated horse-dung or cow-dung, or a mixture of horse- or
cow-dung and f ine ly chopped wheat-straw. Casing with leaf-
mold mulch might also effectively promote frui t ing, and in
fact might encourage the fruiting of smaller and more delicate
species of Psilocybe that do not seem able to fruit when the
mixture given above is used. The object is to find a casing soil
that is porous enough to allow air to reach the mycelium,
and that at the same time is light enough to allow the young
mushrooms to penetrate easily through the surface. Steriliza-
tion of casing soil is usually recommended but we found it
unnecessary when relatively sterile commercially bagged ma-
terials were used, if you wish you may steril ize casing soil be-
fore use at 15-20 Ibs. pressure for one hour. It can be steri-
lized dry, or wetted first to f ie ld capacity. Casing soil can be
stored indefinitely in a tightly sealed large glass jar . or in a
polyethylene garbage bag. If a glass jar is used, it can be steri-
lized with the casing soil in it .
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STEP V:

HARVESTING, PRESERVING, AND DOSAGE

As the mushroom matures to full size, the cap will en-
large and become more globular in shape. The gills will at first
be covered by a flap of tissue, called the veil, that connects
the margin of the cap with the stipe. As the cap enlarges, this
veil will detach from the cap margin to form an annulus, or
ring of ruptured veil tissue, on the stem (cf. color figures).
The mushroom can be harvested as soon as veil rupture has
occurred. If a spore print is to be collected, however, the
mushroom should be allowed to flatten out to an umbrella-
shape before harvesting.

Freshly harvested mushrooms can be eaten fresh, or
dried and stored. We recommend that the mushrooms be
dried in a gas oven at low heat (140° F. or less) for 6-10
hours (Figs. 49 & 50). They may also be dried under a heat-
lamp, or placed on a screen and dried over a heating vent.
Mushrooms are fully dried when hard to the touch, like
crackers, with no spongy feel at all (Fig. 51). To preserve
maximum potency, dried mushrooms should then be sealed
in five gram increments in plastic bags from which the air has
been withdrawn (Figs. 52-54), and this in turn placed in a
tightly sealed glass vessel or other moisture-proof container,
and frozen. Dried mushrooms left in the open air quickly lose
their potency. Fresh mushrooms should not be frozen with-
out drying first, as freezing them in this condition will turn
them into a black, gooey mess. Fresli mushrooms can, how-
ever, be preserved in a plastic bag in the vegetable pan of the
refrigerator for about a week to ten days. Fresh mushrooms
older than this should either be eaten or dried to prevent
spoilage.

The dried mushrooms contain from .2 to .4 percent of
psilocybin (Schultes, et al., 1973) by weight. Some strains of
Stropliaria cubensis have been reported to contain as much as
.5% psilocybin (Wasson & Heim, 1959, p. 260). Psilocin is
present only in trace amounts. A dose of about 10-12 milli-
grams of psilocybin, or about 5 g. dry weight of mushrooms,
or 50 g. wet weight, is sufficient to manifest the full spectrum
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fig. 48; Grasp the stalks firmly fig. 49: Remove the soil from the
when harvesting. bottoms of the steins.
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fig. 52: They are placed in plastic fig. 53: Bags are heat-se;
bags. bag sealer.

52
fig. 54: Fresh mushrooms and dried ones ready for t ree/ ing.
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of hallucinogenic effects in a 160 Ib. adult. These effects in-
clude visual and auditory hallucinations, extreme hilarity, dis-
tortions of time and space perception, and a sense of emotion-
al detachment from the environment. Less marked effects can
be detected at doses as low as 4 mg., which is about 2-3 dried
mushrooms. Fresh mushrooms seem to be somewhat stronger
than dried ones. Psilocybin is one of the least toxic of all hal-
lucinogens. While a full effective dose is 10 mg., its LD50

(lethal dose for 50% of the sample) in the mouse is 280
mg./kg. of body weight. (Schultes & Hofmann, 1973). Mesca-
line.by comparison, has a minimum effective dose of 200 mg.
for an average-size adult, and a toxicity 2.5 times that of psi-
locybin (Aboul-Enein, 1974).

The state of mind induced by a full dose of mushrooms
is one of euphoria and calm lucidity, with no loss of coher-
ency or clarity of thought. The hallucinations seen with the
eyes closed are colorful, hard-edged, and highly articulated,
and may range from abstract geometrical forms to visions of
fantastic landscapes and architectural vistas. These hallucina-
tions are most intense when the mushroom is taken in the set-
ting preferred by the Mazatecans; inside at night in complete
darkness. On the other hand, if one is in a natural setting and
directs the focus of the senses outward to the environment,
one discovers that one's senses seem keyed to their highest
pitch of receptivity, and finds oneself hearing, smelling and
seeing things with a clarity and sensitivity seldom, if ever,
experienced before. Although it should be clear to anyone
who has read this far that cultivating these mushrooms is an
endeavor requiring time, patience, care and humility, and one
fraught with its own peculiar problems, once one has partaken
of these wonderful gifts of nature and experiences the exalted
consciousness that they can bring about, we think that they
will agree with us that the effort involved provides its own
ample reward.

AFTERWORD

Approximately sixty days after you began the isolation
of spores the first harvest will be possible from your rye-filled
jars. Mushroom growing is like alchemy in that there is a divi-
sion of the work into practical effort and visionary reward.
The organic psilocybin within the mushroom is quality con-
trolled by the very stable and ancient genes of the Stropharia.
You, as the propagator and spiritual friend of the mushroom
can form a deep relationship with the mycelial ally and again
and again make far journeys into its visionary realms if you
observe a few simple rules. Tolerance to psilocybin is easily
acquired if trips are taken more often than once a week. If
one does acquire a tolerance it can be gone around by either
upping the dose or by laying off for a couple of weeks to al-
low your body to recover its equilibrium. We recommend the
latter course even though the toxicity of psilocybin is so low
that raising the dose is a valid alternate course.

Now our little handbook closes. Advice from this point
on can only come in generalities. Take the mushrooms that
you have grown, take them in the darkness as the Indians of
Mexico who have used them for centuries do. Smoke a lot of
your favorite hash to synergize the behind-the-eyelids hallu-
cinations and prolong them. Psilocybin is light shedding illu-
mination on a landscape both within and without the mind
and body of man and previously invisible. The exploration of
this vast region by persons whose mental equipage is that of
the modern West has only begun. Only a moment has passed
since our culture has rediscovered, through the work of Was-
son and others, the ancient and unplumbed relationship be-
tween the vision-causing mushrooms and our own strangely
gifted species. You are a pioneer in a world whose future is
undetermined and whose living organisms are full of singular-
ities and surreal transforming promise.
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CONVERSION TABLE

This conversion table is included for those who may lack
scales or other equipment to make accurate measurements of
required ingredients. Although one should always try to mea-
sure the ingredients as accurately as possible, and the purchase
of an inexpensive scale and graduated cylinder is well worth
while, this table can be useful in approximating measurements
and calculating volumes if such equipment is unavailable.

112 g. rye is just over y2 cup
2 g. powdered oyster shell is a level V2 teaspoon

180ml. H 2 0 i s 6 f l . oz.
1 g. yeast extract is a level V2 teaspoon
1 g. Difco agar is 1 slightly packed level V2 teaspoon
[ liter (1000 ml.) - ] quart (approx.)
1 baggie (Glad type) weighs 1.5 g.
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A CHRONOLOGY OF PS1LOCYBIAN* MUSHROOMS
Compiled by Irimias the Obscure

300-500 B.C. In the latter half of this century, "mushroom stones"
were found in highland Guatemala dating back at least as far as 300-
500 B.C.

c. 300 A.D. Frescoes have been found in central Mexico with mush-
room designs indicating the existence of a mushroom cult at this
time.

1502 A.D. Spanish conquistadores observed psilocybian mushrooms
being served at the coronation feast of Moctezuma.

1547-1569 Fray Bernadino de Sahugun, a Spanish cleric, wrote His-
toria de las Cosas de Nueva Espauia (also known as thsFlorentine
Codex) which refers to "nanacatl" (= teonanacatl = flesh of the gods
= psilocybian mushroom). Sahugun states that the mushrooms "are
harmful and intoxicate like wine." Further , those who indulge "see
visions, feel a faint ness of heart and are provoked to lust."

1651 Dr. Francisco Hernandez, a Spanish physician studying Central
American Indian herbal medicine reported three types of mushrooms
which were worshipped by Mexican natives. He reported that the in-
gestion of these caused "not death but a madness that on occasion is
lasting, of which the symptom is a kind of uncontrolled laughter . ..
these are deep yellow, acrid, and of a not displeasing freshness. There
are others again, which without inducing laughter, bring before the
eye all sorts of things, such as wars and the likeness of demons. Yet
others there are not less desired by princes for their festivals and ban-
quets, and these fetch a high price. With night-long vigils are they
sought , awesome and terr i fying. This kind is tawny and somewhat
acrid/ '

1906 Stropharia cubensis is described by Carle in a Cuban agronomy
journa l .

1914 A.F. Merrill of Yale University published a paper in Science de-
scribing the hallucinogenic effects of ingesting Panaeolus papillona-
ccus from Oxford County, Maine. Although the identification of the
mushroom may he in error, the effects described are very probably
due to psilocybin and psilocin. Further, the a r t i c le describes d i f f e r -
ent reactions to this hallucinogenic mushroom which is compared to
hashish and peyotl in the text.

'"Psilocyhian" in this context means any mushroom containing psilocybin.
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1915 American botanist William E. Safford a t t emp ted to identify the
teonanacatl of the Aztecs. He claimed that sacred mushrooms had
never existed, and that the teonanacatl referred to by the 16th cen-
tury Spanish chroniclers were actually dried peyotl buttons. Safford's
theory was widely accepted by the scientific community for the next
three decades.

1919 Dr. Bias P. Reko,who had carried out extensive anthropological
and botanical work in Mexico for more than 25 years, published an
article in a Mexican anthropological journal stating that nanacatl
(= teonanacatl) was a hallucinogenic mushroom. However, some of
Rcko's earlier work had been in error and this report was discounted.

1923 In a letter to the U.S. National Museum, Dr. Reko stated that
teonanacatl "is actually, as Sahugim states, a fungus which grows on
dung heaps and which is still used under the same old name by the
Indians of the Sierra Juarez in Oaxaca in their religious feasts."

1936 Victor A. Reko (B.P."s brother) publishes Magische Gifte. In i t .
he wrongly suggests that teonanacatl might be a species ofAmanita.

1936 Ing. Roberto J. Weitlaner obtained some teonanacatl in Oaxaca.
He was the first white man in modern times to have done so. He sent
the specimens to B.P. Reko, who sent them to Harvard, where they
arrived in a decomposed state and thus escaped identification.

1938 VVeit laner 's daughter, along with anthropologist Jean Basset
Johnson and two others attended a mushroom rite in Huatla, Oaxaca.
These were the first whites to attend a mushroom ceremony.

1938 Harvard botanist R.E. Scliultes travelled to Oaxaca and obtained
from native informants two specimens of two different genera: Pan-
aeolun campanulaius var. sphinctrinus, 'and Stropharia cubensis. In
his field notes he described a third specimen: Psilocybe caeruiescem
var. Mazateconiin.

1953 R. Gordon Wasson and his wife Valentina became aware of the
existence of a mushroom cult in central Mexico. This ambitious
couple set out to prove the theory that religion came directly from
the use of hallucinogenic plants. The Wassons traveled to Mexico and
were guided by Ing. Roberto J. Weitlaner to the mountainous village
of Huatla de Jiminez in Oaxaca.

1955 R.G. Wasson and Alan Richardson became the first two Ameri-
cans to a t tend a mushroom ritual and ingest the mushrooms. The
mushrooms were taken under the supervision of Maria Sabina.a local
curandera. By 1957, news of t h i s ritual had reached the world
through articles in several popular magazines and the Wasson's book,
Mushrooms, Russia, and History.
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1956 Wasson invited Roger Heim, a French mycologist to Oaxaca to
research the use of the sacred mushrooms. Heim identified fourteen
species and several subspecies belonging to three genera, Psilocybe,
Stropharia. and Conocybe. Several of these species were new to my-
cology, but had been utilized as hallucinogens by the natives for cen-

turies.
1957 Mycologist Dr. Rolf Singer and two young Mexican botanists,

M.A. Palacios and Gaston Guzman, arrived in Oaxaca to do taxo-
nomic work on the mushrooms.

1958 Dr. Albert Hofmann. a Sandoz chemist from Basel, Switzerland,
isolated two active agents and named them psilocybin and psilocin
after the genus Psilocybe.

1960 While vacationing in Cuernavaca. Mexico, Harvard psychologist
Timothy Leary ate a dose of the mushrooms. Later, he wrote: ". . .
it was the classic visionary voyage and I came back a changed man . . .
You are never the same after you've had that one flash glimpse down
the cellular time tunnel. You are never the same after you've had the
veil drawn."

1960 Dr. Leary and an associate, Dr. Richard Alpert, obtained a sup-
ply of synthetic psilocybin from Sandoz for use in an experiment
with prisoners in Concord State Prison, Massachusetts. Initial results
were very promising, prisoners released following an experience with
psilocybin seemed less likely to be rearrested and returned for parole
violations than other parolees.

1960 Aldous Huxley ingested 10 mg. psilocybin in a group under the
supervision of Timothy Leary. Huxley "sat in contemplative calm
throughout; occasionally produced relevant epigrams; reported the
experience as an edifying philosophic experience/'

c. 1965-66 Laws against the sale,manufacture, and possession of LSD,
mescaline and psilocybin are passed by paranoid legislatures after be-
ing persuaded by a hysterical press. The New York State legislature
deferred hearings on one bill to outlaw hallucinogens until after the
law was voted on and passed!

1966 By this time several illicit labs were set up to manufacture hallu-
cinogenic drugs in response to the growing demand by users.

1967 Reacting to erroneous tales of massive chromosome damage pro-
duced by LSD use, users began to demand organic drugs such as psi-
locybin and mescaline. Compared to LSD, hallucinogens such as
these are relatively expensive to manufacture. Many unscrupulous
dealers sold LSD as psilocybin. Most of the tabbed or capsuled psilo-
cybin on the street from 1967-75 was actually LSD, or LSD cut with
PCP. 59



1970 A Key to the North American Psilocybin Mushroom was pub-
lished by Leonard Enos in California. This poorly-illustrated but well-
written guide instructed laymen where, when and how they could
obtain psilocybian mushrooms in nature . The book also contained
instructions for cultivating mycelium on agar.

1971 Due to popular demand for organic drugs, unscrupulous dealers
began lacing commercial mushrooms with LSD and selling them as
psilocybian mushrooms. These spurious psilocybian mushrooms have
appeared on the street drug market as late as 1975 and can be differ-
entiated from most psilocybian mushrooms in l l i a i t hey ( a ) don ' t
blue, and (b) their effects last much longer than the 4 lo 7 hours
characteristic of psilocybin.

1975 The first l iving cultures of Stropharia cubensis were seen in lim-
ited numbers on the underground market.

1975 Oss and Oeric (this volume) bravely risked ridicule to become
the first to suggest the extraterrestrial origin of Stropharia cubensis.

1976 Technology developed by the authors (Oss & Oeric. 1976) is un-
leashed upon the world. The illicit hallucinogen trade crumbles be-
cause of decentralization brought on by epidemic of home Stropharia
cultivation. Invasion of North America by hallucinogenic mushrooms
continues, leading shortly to metamorphosis of mankind into sym-
biotic species.
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GLOSSARY

adnate (of gills) - at tached directly to stalk.
adnexed (of gills) - notched just at stalk.
aerobic — requiring oxygen in order to live. Opposite of anaerobic.
annul us — ring shaped remains of the partial veil which hangs on the

stalk.

basidium (pi. basidia) — cell on which the spores of a Basidiomycete
are borne.

basidiocarp — basidium-bearing structure or "fruiting body" of a Basidio-
mycete. Sometimes also called a carpophore.

basidiospore - spore formed exogenously on a basidium, generally fol-
lowing karyogamy and meiosis.

dikaryotic — a fungal hypha having two nuclei per cell .
diploid — having a single set of paired chromosomes (twice the number

of chromosomes as in the gametes); 2n. Cf. haploid, having only one
full set of unpaired chromosomes; n.

genome — the basic set of chromosomes (n) contributed by each parent.
genus (pi. genera) - the major subdivision of a family or subfamily of

plants or animals; it usually consists of more than one species.

heterothallic — In Basidiomycetes, having thalli separable into two or
more morphologically similar sexual strains, with conjugation occur-
ring only when compatible mating types are paired.

hypha (pi. hyphae) - one of the tubular filaments composing mycelium.

indole - a white crystalline compound, CsH2N, having the same hetero-
cyclic fused ring structure as the ammo acid tryptophane. The indole
structure is incorporated into the structures of many hallucinogenic
compounds.

inoculation — to implant microorganisms or fungal mycelium into a cul-
ture medium. The mycelium used for this is called the inoculum (pi.
inocula).

inoculating loop — implement used for making inoculations, consisting
of a long handle with a length of stainless steel or platinum wire at-
tached to the end and usually bent into a loop at the t ip .

karyogamy — fusion of the two nuclei of the dikaryotic mycelium. In
the Basidiomycetes, karyogamy constitutes the only diploid (2n) stage
in the life cycle.

meiosis — reduction division of a cell in which the number of chromo-
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somes is reduced from the diploid (2n) to the haploid (n) state.
Meiosis produces sexual cells or gametes.
milliliter (abbr. ml.) — one-thousandth part of a liter. 1 ml. = 1 cubic

centimeter (cc) in volume.
monokaryotic — hyphal condition in which the cells contain a single

haploid nucleus; e.g., the primary mycelium of Basidiomycetes.
mycelium (pi. mycelia) — the vegetative body of certain complex fungi,

consisting of an aggregation of hyphae.

phylogeny — the evolutionary development of a species of plant or ani-
mal.

somatogamy — fusion of somatic (body) cells rather than differentiated
sexual cells as in the Basidiomycetes; does not include karyogamy.

species — the major subdivision of a genus or subgenus; it is composed
of related individuals that resemble each other and are able to breed
among themselves but usually not with other species.

tetrapolar - condition referring to sexual compatibility of some Basidio-
mycetes in which two sets of factors are involved (such as A. a &
B, b).

thallus (pi. thal l i ) — the undifferentiated body of the fungus: the my-
celial mass.

veil — the partial veil is a covering that extends from the unopened mar-
gin of the mushroom cap to the stalk, and that ruptures to form the
annulus; the universal veil is a tissue surrounding the entire develop-
ing mushroom, usually lost early in development. Stropharia cuben-
sis has both a partial and universal veil, but the latter is seldom ob-
served in the absence of a magnifying glass.
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