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INTRODUCTION.
Since the issue of my "Studies and Illustrations of Mushrooms,"
as Bulletins I 38 and I68 of the Cornell University Agricultural experiment Station, there have been so many inquiries for them and
for literature dealing with a larger number of species, it seemed
desirable to publish in book form a selection from the number of illustrations of these plants which I have accumulated during the past six
or seven year . The selection ha been made of those species representing the more important genera, and also for the purpose of illustrating, as far as possible, all the genera of agarics found in the United
States. This has been accomplished except in a few cases of the
more unimportant ones. There have been added, also, illu trative
higher fungi, in
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and call all others toadstools. It is becoming customary with some
students to apply the term mushroom to the entire group of higher
fungi to which the mushroom belongs (BasidiOII!J'teles), and toadstool is regarded as a synonymous term, since there is, strictly
speaking, no distinction between a mushroom and a toadstool.
There are, then, edible and poisonous mushrooms, or edible and
poisonous toadstools, as one chooses to employ the word.
A more pertinent question to ask is how to distinguish the edible
from the poisonous mushroom . There is no single test or criterion,
like the "silver spoon" test, or the criterion of a scaly cap, or
the presence of a "poison cup " or " death cup," which will serve
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Since the issue of my "Studies and Illustrations of Mushrooms,"
as Bulletins I 38 and 168 of the Cornell University Agricultural Experiment Station, there have been so many inquiries for them and
for literature dealing with a larger number of species, it seemed
desirable to publish in book form a selection from the number of illustrations of these plants which I have accumulated during the past six
or seven years. The selection has been made of those species represen ting the more important genera, and also for the purpose of illustrating, as far as possible, all the genera of agarics found in the United
States. This has been accomplished except in a few cases of the
more unimportant ones. There have been added, also, illustrative
genera and species of all the other orders of the higher fungi, in
which are included many of the edible forms.
The photographs have been made with great care after con iderable experience in determining the best means for reproducing
individual, specific, and generic characters, so important and difficult
to preserve in these plants, and so impossible in many cases to
accurately portray by former methods of illustration.
One is often asked the question: "How do you tell the mushrooms from the toadstools ? " This implies that mushrooms are edible
and that toadstools are poisonous, and this l1elief is very widespread
in the public mind. The fact is that many of the toadstools are
edible, the common belief that all of them are poisonous being due
to unfamiliarity with the plants or their characteristics.
Some apply the term mushroom to a single species, the one in
cultivation, and which grows also in fields (Agariws campestris),
and call all others toadstools. It is becoming customary with some
students to apply the term mushroom to the entire group of higher
fungi to which the mushroom belongs (Bast'diOIII)'Cetes), and toadstool is regarded as a synonymous term, since there is, strictly
speaking, no distinction between a mushroom and a toadstool.
There are, then, edible and poisonous mushroom , or edible and
poisonous toadstools, as one chooses to employ the word.
A more pertinent question to ask is how to distinguish the edible
from the poisonous mushrooms. There is no single test or criterion,
like the "silver spoon" test, or the criterion of a scaly cap, or
the presence of a "poison cup" or "death cup," which will serve
Iii
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in all cases to di tinguish the edible from the poisonous. Two
plants may possess identical characters in this respect, i. e., each
may have the "death cup," and one is edible while the other is
poisonous, as in Amanita ca:saria, edible, and A. pballoides, poi onous. There are additional characters, however, in these two plants
which show that the two differ, and we recognize them as two
different species.
To know several different kinds of edible mushrooms, which
occur in greater or less quantity through the different seasons,
would enable those interested in these plants to provide a palatable
food at the expense only of the time required to co llect them. To
know several of the poisonous ones also is important, in order certainly to avoid them.
The purpose of this book is to present the important characters
which it is necessary to observe, in an interesting and intelligible
way, to present life-size photographic reproductions accompanied
with plain and accurate descriptions. By careful observation of the
plant, and comparison with the illu trations and text, one will be
able to add many species to the list of edible ones, where now perhaps is collected "only the one which is pink underneath." The
chapters 17 to 2I should also be carefully read.
The number of people in America who interest themselves in the
collection of mushrooms for the table is small compared to those in
some European countries. The number, however, is increasing,
and if a little more attention were given to the observation of these
plants and the discrimination of the more common kinds, many persons could add greatly to the variety of their foods and relishes with
comparatively no cost. The quest for these plants in the fields and
woods would also afford a most delightful and needed recreation to
many, and there is no ·u bject in nature more fa cinating to engage
one's interest and powers of observation.
There are also many important problems for the student in this
group of plants. Many of our species and the names of the plants
are still in great confusion, owing to the very careless w<ty in which
these plants have usually been preserved, and the meagerness of
recorded observations on the characters of the fresh plants, or of the
different stages of development. The study has also an important
relation to agriculture and forestry, for there are numerous species
which cause decay of valuable timber, or by causing "heart rot"
entail immense losses through the annual decretion occurring in
standing timber.
If this book contributes to the general interest in these plants as
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objects of nature worthy of observation, if it succeeds in aiding those
who are seeking information of the edible kinds, and stimulates
some students to undertake the advancement of our knowledge of
this group, it will serve the purpose the author had in mind in its
preparation.
I wish here to express my sincere thanks to Mrs. Sarah Tyson
Rorer for her kindness in writing a chapter on recipes for cooking
mushrooms, especially for this book; to Professor I. P. Roberts,
Director of the Cornell University Agricultural experiment Station,
for permission to use certain of the illustrations (Figs. I 7, I2- 14, 31
43) from Bulletins I 38 and I68, Studies and Illustrations of Mushrooms; to Mr. F. R. Rathbun, for the charts from which the colored
plates were made; to Mr. J. F. Clark and Mr. H. Hasselbring, for
the chapters on Chemistry and Toxicology of Mushrooms, and Characters of Mushrooms, to which their names are appended, and also to
Dr. Chas. Peck, of Albany, N. Y., and Dr. G. Bresadola, of
Austria-Hungary, to whom some of the specimens have been
submitted .
GEO. F. ATKINSON,

Ithaca,

. Y., October, 1<)00.

Cornell University.
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FORM AND CHARACTERS OF TH E MUSHROOM.
Value of Form and Characters.- The different kinds of mushrooms
vary in form. Some are quite striking!) different from others, so
that no one would have difficulty in recognizing the difference in
shape. For example, an umbrella-shaped mushroom like the one
shown in Fig. I or 8I is easily distinguished from a ·helving one
like that in Fig. 9 or 183 . But in many cases different specie vary
only slightly in form, so that it becomes <t more or less difficult
matter to distinguish them.
In those plant (for the mushroom is a plant) where the different
ki nds are nearly alike in form, there are other characters than mere
general form which enable one to tell them apart. These, it is true,
require close observation on our part, as well as some experience in
judging of the value of such characters; the same habit of observation and discrimination we apply to everyday affairs and to all
departments of knowledge. But so few people give their attention
to the discrimination of these plants that few know the value of their
cha racters, or can even recognize them .
It is by a study of these especial char,tctt'rs of form peculiar to
the mushrooms that one acquires the power of discrimination among
the different kinds. For this reason one should become familiar with
the parts of the mu ·broom, as well as those characters and markings
peculiar to them which have been found to stamp them specifically.
Parts of the Mushroom.- To serve as a means of com pari on, the
common pa ture. mushroom, or cultivated form (Auc1ricus carnpestris),
is first described. Figure I illustrates well the principal parts of the
plant; the cap, the radiating plates or gills on the under side, the
stem, and the collar or ring around its upper end.
The Cap.- The cap (technically the pileus) is the expanded part
of the mushroom . It is quite thick, and tleshy in consistency,
more or less rounded or convex on the upper side, and usually white
in color. It is from I -2 em. thick at the center and 5-10 em. in
diameter. The surface is generally smooth, but sometimes it is
torn up more or less into triangular scales . When these scales are
prominent they are often of a dark color. This gives quite a different a ·pect to the plant, and has led to the enumeration of several
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varieties, or may be species, among forms accredited by some to the
one species.
The Gills.-On the under side of the pileus are radiating plates,
the gills, or lamella; (sing. lamella). These in shape resemble somewhat a knife blade. They are very thin and delicate. When
young they are pink in color, but in age change to a dark purple
brown, or nearly black color, due to the immense number of spores
that are borne on their surfaces. The gills do not quite reach the
stem, but are rounded at this end and so curve up to the cap. The
triangular spaces between the longer ones are occupied by successively shorter gills, so that the combined surface of all the gills i
very great.

FtGt RE

1.-Agaricus campe~tri~. View of under side showing ~tern, annulus,
gills, and margin of pileus. ( atural size.)

The Stem or Stipe.-The stem in this plant, as in many other
kinds, is attached to the pileus in the center. The purpose of the
stem seems quite surely to be that of lifting the cap and the gills up
above the ground, so that the spores can t1oat in the currents of air
and be readily scattered. The stem varies in length from 2-10 em.,
and is about I-I 1 2 em. in diameter. It is cylindrical in form, and
even, quite firm and compact, though sometimes there is a central
core where the thread are looser. The stem is a! o white and
fleshy, and is usually smooth.
The Ring.- There is usually present in the mature plant of Agaricus
~·,1mpestris a thin collar (a11nulus) or ring around the upper end of the
tem. It is not a movable ring, but is joined to the stem. It is very
delicate, easily rubbed off, or may be even washed off during rains.
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Parts Present in Other Mushrooms-The Yolva.-Some other mushrooms, like the deadly Amanita (Amanit,z plzalloides) and other species
of the genus Amanita, have, in addition to the cap, gills, stem, and
ring, a more or less well formed cup-like structure attached to the
lower end of the stem, and from which the stem appears to spring.
(Figs. 55, 72, etc.) This is the valva, sometimes popularly called
the "death cup," or "poison cup." This structure is a very
important one to observe, though its presence by no means indicates
in all cases that the plant is poi onous. It will be described more in
detail in treating of
the genus Amanita,
where the illustrations should also be
consulted .
Presence or Absence
of Ring or Volva.Of the mushrooms
which have stems
there are four types
with respect to the
presence or absence
of the r i n g a n d
valva. In the first
type both the ring
and valva are abs e n t, as i n t h e
common fairy ring
mushroom, Marasmius oreades; in
the genus Lactarius, FIGURE 2 . - Agaricu campestris. "Buttons" just appearing

Russula, Trichoioma, Clitocybe, and

through the sod. Some spawn at the left lower
removed from the front. (Natural size.)

corn~r.

others. In the second type the ring is present while the valva is
absent, as in the common mushroom, Agaricus campestris, and its
close allies; in the genus Lcpiota, Armillaria, and others. In the
third type the volva is present, but the ring is absent, as in the
genus Volvaria, or Amanitopsis. In the fourth type both the ring
and valva are present, as in the genus Amanita.
The Stem is Absent in Some Mushrooms.-There are also quite a
large number of mushrooms which lack a stem. These usually
grow on stumps, logs, or tree trunks, etc., and one side of the cap
is attached directly to the wood on which the fungus is growing.

Soil

4

T DIES OF A.\\ERICA

FU Gl.

The pileus in such cases is lateral and she! ving, that is, it stands
out more or less like a shelf from the trunk or log, or in other cases
i spread out flat on the surface of the wood. The shelving form is
well shown in
the beaut if u I

b.O

"0

"

>.

Claudopus nidulans, sometimes
called Pleurotus
nidulans, and in
other species of
the genus Pleuro-

tus, Crepidotus,
etc.
These
plants w iII be
described later,
and no further
description of the
p e c u Jiarities in
form of the mushrooms w iII be
now attempted,
since these will
be b e s t d e a I t
with when discussing species
fully under their
appropriate genus. But the
brief general description of form
given above will
be found useful
<F.
u
"·~
merely as an
0.0
introduction to
<
the more deI
,.;..,
tailed treatment.
Chapter XXI
should also be
studied. For
those who wish the use of a glossary, one is appended at the close
of the book, dealing only with the more technical terms employed
here.

CHAPTER II.
DEVELOPMENT OF THE MUSHROOM.
When the stems of the mushrooms are pulled or dug from the
ground, white strands are often clinging to the lower end. These
strands are often seen by removing some of the earth from the young
plant, a · shown in Fig. 2. This is known among gardeners as
"spawn." It is through the growth and increase of this pawn
that gardeners propagate the cultivated mu hroom. Fine specimens
of the spawn of the cultivated mushroom can be seen by digging
up from a bed a group of very young plants, such a group as is

l'H:t

4.- Agaricus campcstrb. Sections of "buttons "' at dttierent stage~.
showing formation of gills and veil covering them. ( ' atur.tl size. )
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shown in Fig. 3· Here the white strands are more numerous than
can readily be found in the lawns and pastures where the plant
grows in the feral state.
Nature of Mushroom Spawn.- This spawn, it should be clearly
understood, is not spawn in the sense in which that word is used in
fish culture; though it may be employed so readily in propagation of
mushrooms. The spawn is nothing more than the\ egetative portion
of the plant. It is made up of countless numbers of delicate, tiny,
white, jointed threads, the II{J'Cdium.
Mycelium of a Mold.-A good example of mycelium which is familiar
to nearly e\ ery one occurs in the form of a white mold on bread or
;,

STUDJES OF AMERICAN FUNGI .

DEVELOPMENT OF THE MUSHROOM.

on vegetables. One of the molds, so common on bread, forms at
first a white cottony mass of loosely interwoven threads. Later the
mold becomes black in color because of numerous small fruit cases
containing dark spores. This last stage is the fruiting stage of the
mold. The earlier stage is the growing, or vegetative, stage . The
white mycelium threads grow in the bread and absorb food substances
for the mold .
Mushroom Spawn is in the Form of Strands of Mycelium.-Now in the
mushrooms the threads of mycelium are usually interlaced into
definite strands or cords, especially when the mycelium is well
developed . In some species these strands become very long, and

begin by the threads of mycelium growing in great numbers out
from the side of the cords. These enlarge and elongate and make
their way toward the urface of the ground. They are at first very
minute and grow from the size of a pinhead to that of a pea, and
larger . Now they begin to elongate somewhat and the end enlarges
as shown in the larger button in the figure. Here the two main
parts of the mushroom are outlined, the stem and the cap. At this
stage also the other parts of the mushroom begin to be outlined.
The gills appear on the under side of this enlargement at the end of
the button, next the stem . They form by the growth of fungus
threads downward in radiating lines which correspond in position to

6.-Agaricus campestris. Under view of two plant" just after rupture
of the veil, fragments of the latter clinging both to margin of the pileus and
to stem. (Natural size.)

FIGURE
FIGURE

5.-Agaricus campestris. Nearly mature plants, showing veil
tretched across gill cavity. (Natural size. )

are dark brown in color . Each thread of mycelium grows, or increases in length, at the end. Each one of the threads grows independently, though all are intertwined in the strand . In this way
the strand of mycelium increases in length . It even branches as it
extends itself through the soil.
The Button Stage of the Mushroom. - The "spawn" stage, or
strands of mycelium, is the vegetative or growing stage of the mushroom. These strands grow through the substance on which the
fungus feeds. When the fruiting stage, or the mushroom, begins
there appear small knobs or enlargements at these strands, and
these are the beginnings of the button stage, as it is properly called.
These knobs or young buttons are well shown in Fig. 3· T hey

the position of the gills . At the same time a veil is formed over the
gills by threads which grow from the stem upward to the side of the
button, and from the side of the button down toward the stem to
meet them. This covers the gills up at an early period.
From the Button Stage to the Mushroom.- If we plit several of the
buttons of different sizes down through the middle, we shall be able
to see the position of the gills covered by the veil during their formation . These stages are illustrated in Fig . 4·
As the cap grows in size the gills elongate, and the veil becomes
broader. But when the plant is nearly grown the vei l ceases to grow,
and then the expanding cap pulls so strongly on it that it is torn.
Figure 5 shows the veil in a stretched condition just before it is rup-
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tured, and in Fig. 6 the veil
has just been torn apart.
The veil of the common
mushroom is ve ry delicate
and fragile, as the illustration shows, and when it is
ruptured it often breaks
irregularly, sometime portions of it clinging to the
margin of the cap and portions clinging to the stem,
or all of it may cling to the
cap at times; but usuall y
most of it remains clin ging
for a short while on the '
stem. Here it forms the
FIGURE j.-Agaricus c.mpestri~. Plant in
annulus or ring.
natural position just after rupture of veil,
showing tendenc} to double annulus on the
The Color of the Gills.- The
stem. Portion of the veil also dripping
color of the gill of the com from margin of pileus. ( Xatural :,ize.)
mon mushroom varies in
different stage· of development. When very young the gills are
white. But very soon the gills become pink in color, and during
the button stage if the veil is broken this pink color is usually
present unless the button is
very small. The pink color
soon changes to dark brown
after the veil becomes
ruptured, and when the
plants are quite old they
are nearly black.
This
dark color of the gill · is due
to the dark color of the
spores, which are formed
in such great number on
the surface of the gills .
Structure of a Gill. -

In

Fig. 8 is shown a portion
of a section acros one of
the gills, and it is ea y to
ee in what manner the
pores are borne. The gill
i. made up, a the illu ·tra-

8.-Agaricus campestris. Section of
gill showing /r= trama; .rh= subhymenium; b- basidium, the basidia make up
the hymenium ; .rl >terij!ma; .f.' ·spore.
(Magnified.)

FI<;l' RE

9

FU GJ.

tion shows, of mycelium threads. T he center of the gill is called
the trama. The trama in the case of this plant is made up of threads
with rather long cells. T oward the outside of the trama the cells
branch into short ce ll s, which make a thin layer. This forms the
sublrymmittm. The subhymenium in turn gives rise to long clubshaped cell s which
stand parallel to each
other at right angles
to the surface of the
gi ll. The entire surface of the gill is
covered with these
club-shaped cell s
called basidia (sing.
basidium) . Each of
these c l u b- shaped
cells bears either two
or four spinous processes called ster/gmata
(sing. sta{gma), and
these in turn each bear
a spore . All these
points are we ll shown
in Fig. 8 . The basidia
together make up the

hymen ium.
Wood Destroying

Fungi.-Many of the
mushrooms, and their
kind, grow on wood.
FIGURE 9·- Polyporu> borealis, showing wound at base of
hemlock >pruce caused by falling tree. Bracket fruit
A visit to the damp
form of Polyporus borealis gro";ng from ·wound. (I fr5
forest during the sum natural size.)
mer months, or during
the autumn, will reveal large numbers of these plants growing
on logs, stumps, from buried roots or rotten wood, on standing
dead trunks, or even on living trees.
In the latter case the
mushroom usually grows from some knothole or wound in the
tree (Fig. g ). Many of the forms which appear on the trunks of
dead or living trees are plants of tough or woody consistency. They
are known as shelving or bracket fungi, or popularly as" fungoids"
or "fungos." Both these latter words are very unfortunate and
inappropriate . Many of these shelving or bracket fungi are perennial
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and live from year to year. They may therefore be found during the
winter as well as in the summer . The writer has found specimen
over eighty years old. The shelves or brackets are the fruit bodies,
and consist of the pileus with the fruiting surface below. The fruiting surface is either in the form of gills like Agaricus, or it is honeycombed, or spinous, or entirely smooth.
Mycelium of the Wood Destroying Fungi.-While the fruit bodies are
on the outside of the trunk, the mycelium, or vegetative part of the
fungus, is within the wood or bark. By stripping off the bark from

Fu;uRF 10.-Polyporus boreali . Strands of mycelium extending radially in
the wood of the ,arne living hemlock .pruce shown in Fig. 9· (Natural
~ize.)

decaying logs where these fungi are growing, the mycelium is often
found in great abundance. By tearing open the rotting wood it can
be traced all through the decaying parts . In fact, the mycelium is
largely if not wholly responsible for the rapid disintegration of the
wood. In living trees the mycelium of certain bracket fungi enters
through a wound and grow · into the heart wood.
ow the heart
wood is dead and cannot long resist the entrance and destructive
action of the mycelium. The mycelium spreads through the heart
of the tree, cau ing it to rot (Fig. 10). When it has spread over a
large feeding area it can then grow out through a wound or old knot-
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hole and form the bracket fruit body, in case the knothole or wound
has not completely healed over so as to imprison the fungus
mycelium.
Fungi in Abandoned Coal Mines.-Mushrooms and bracket fungi
grow in great profusion on the wood props or doors in abandoned
coal mines, cement mines, etc. There is here an abundance of
moisture, and the temperature conditions are more equable the year
around. The conditions of environment then are very favorable for
the rapid growth of these plants. They develop in mid-winter as
well as in summer.
Mycelium of Coal Mine Fungi.- The mycelium of the mushrooms
and bracket fungi grows in wonderful profusion in these abandoned
coal mines. So far down in the moist earth the air in the tunnels
or passages where the coal or rock has been removed is at all times
nearly saturated with moisture. This abundance of moisture, with
the favorable temperature, permits the mycelium to grow on the
surface of the wood struc.tures as readily as within the wood .
In the forest, while the air is damp at times, it soon dries out to
such a degree that the mycelium can not exist to any great extent
on the outer surface of the trunks and stumps, for it needs a great
percentage of moisture for growth. The moisture, however, is
abundant within the stumps or tree trunks, and the mycelium
develops abundantly there.
So one can understand how it is that deep down in these abandoned mines the mycelium grows profusely on the surface of doors
and wood props. Figure I I is from a flashlight photograph, taken
by the writer, of a beautiful growth on the surface of one of the
doors in an abandoned coal mine at Wilkesbarre, Pa., during September, I8<)6. The specimen covered an area eight by ten feet on the
surface of the door. The illustration shows very well the habit of
growth of the mycelium. At the right is the advancing zone of
growth, marked by several fan-shaped areas. At the extreme edge
of growth the mycelium presents a delicate fringe of the growing
ends where the threads are interlaced uniformly over the entire
area. But a little distance back from the edge, where the mycelium
is older, the threads are growing in a different way. They are now
uniting into definite strands. Still further back and covering the
larger part of the sheet of mycelium lying on the surface of the door,
are numerous long, delicate tassels hanging downward. These were
formed by the attempt on the part of the mycelium at numerous
places to develop strands at right angles to the surface of the door.
There being nothing to support them in their attempted aerial flight,
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they dangle downward in exquisite fashion. The mycelium in this
condition is very soft and perishable. It disappears almost at touch.
On the posts or wood props used to support the rock roof above,
the mycelium grows in great profusion also, often covering them
with a thick white mantle, or draping them with a fabric of elegant
texture. From the upper ends of the props it spreads out over the
rock roof above for several feet in circumference, and beautiful white
pendulous tassels remind one of stalactites.
Direction in Growth of Mushrooms.-The direction of growth which
these fungi take forms an interesting question for study. The common mushroom, the
Agaricus, the arnanitas, and other central
stemmed species grow
usually in an upright
fashion ; that is, the
stem is erect. The
cap then, when it expands, stands so that
it is parallel with the
surface of the earth.
Where the cap does
not fully expand, as
in the carnpanulate
forms, the pileus is
still oriented horizontally, that is, with the
gills downward. Even
in such species, where
the stems are ascending, the upper end of
12.-Agaricus campestris. Spore print. ( 'atural size.)
the stern curves so
that the cap occupies the usual position with reference to the surface
of the earth. This is beautifully shown in the case of those plants
which grow on the side of trunks or stumps, where the sterns could
not well grow directly upward without hugging close to the side of
the trunk, and then there would not be room for the expansion of
the cap. This is well shown in a number of species of Mycena.
In those species where the stem is subcentral, i. e., set toward
one side of the pileus, or where it is definitely lateral, the pileus is
also expanded in a horizontal direction. From these lateral stemmed
species there is an easy transition to the stemless forms which are
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sessile, that is, the shelving forms where the pileus is itself attached
to the trunk, or other object of support on which it grows.
Where there is such uniformity in the position of a member or
part of a plant under a variety of conditions, it is an indication that
there is some underlying cause, and also, what is more important,
that this position serves some useful purpose in the life and well
being of the plant. We may cut the stem of a mushroom, say of
the Agaricus campestris, close to the cap, and place the latter, gills
downward, or. a piece of white paper. It should now be covered
securely with a small bell jar, or other vessel, so that no currents of
air can get underneath.
In the course of a few
hours myriads of the
brown spores will have
fallen from the surface
of the gills, where
they are borne. They
will pile up in long
lines along on either
side of all the gills and
so give us an impression, or spore print,
of the arrangement of
the gills on the under
side of the cap as
shown in Fig. 12. A
white pore print from
the smooth lepiota
(L. naucilz,7) is shown
in Fig. I 3· This horizontal position of the
cap then favors the
FuarRK 1J.-Lepiota naucina. Spore print. ( atural size.)
falling of the spores,
o that currents of air can scatter them and aid in the distribution of
the fungus.
But some may enquire how we know that there is any design in
the horizontal position of the cap, and that there is some cause which
brings about this uniformity of position with such entire harmony
~mong such dissimilar forms. When a mushroom with a comparatJ~ely long stem, not quite fully matured or expanded, is pulled and
la1d on its side, or held in a horizontal position for a time, the upper
part of the stern where growth is still taking place will curve upward
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so that the pileus is again brought more or less in a horizontal
position.
In collecting these plants they are often placed on their side in
the collecting basket, or on a table when in the study. In a few
hours the younger, long stemmed ones have turned upward again.
The plant shown in Fig. 14 (Amanita p!wl!oides) was placed on its
side in a basket for about an hour. At the end of the hour it had not
turned. It was then stood upright in a glass, and in the course of a
few hours had turned nearly at right angles. The stimulus it
received while lying in a horizontal position for only an hour was
sufficient to produce the change in direction of growth even after the
upright position had been restored. This is often the case. Some of

FIGURE 14.-Amanita phalloides. Plant turned to one side by directive force of
gravity, after having been placed in a horizontal position. {Natural size.)

the more sensitive of the slender species are disturbed if they lie for
only ten or fifteen minutes on the side. It is necessary, therefore,
when collecting, if one wishes to keep the plants in the natural position for photographing, to support them in an upright position when
they are being carried home from the woods.
The cau e of this turning of the stem from the horizontal position,
so that the pileus will be brought parallel with the surface of the
earth, is the stimulu from the force of gravity, which has been well
demonstrated in the case of the higher plants. That is, the force
which causes the stems of the higher plants to grow upward also
regulates the position of the cap of the pileated fungi. The reason
for this is to be seen in the perfection with which the spores are shed
from the urface of the gills by falling downward and out from the
crevice between. The same i- true with the shelving fungi on trees,
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etc., where the spores readily fall out from the pores of the honeycombed surface or from between the teeth of those sorts with a spiny
under surface. If the caps were so arranged that the fruiting surface
came to be on the upper side, the larger number of the spores would
lodge in the crevices between the extensions of the fruiting surface.
Singularly, this position of the fruiting surface does occur in the case
of one genus with a few small species.
Interesting examples of the operation of this law are sometimes
met with in abandoned coal mines, or more frequently in the wood -.
In abandoned mines the mushrooms sometimes grow from the
mycelium which spread out on the rock roof overhead. The rock

FIGURE 15.-Polyporus applanatm•. From this de\~ the larger_ cap is in the
normal position in which it grew on the stand•ng tree. 1 urn one·fourth
way round to the right for position of the plant after the tree fell. { 1 (i
natural ize.)

roof prevents the plant from growing upright, and in growing laterally the weight of the plant togetfler with the slight hold it can obtain
on the solid rock causes it to hang downward. The end of the stem
then curves upward so that the pileu is brought 111 a horizontal position. I have seen this in the case of Coprinus micaccus several times.
In the woods, especially in the ca e of the perennial shelving
fungi, interesting ca -e · are met with. Figure I 5 illustrates one of
these peculiar forms of Pv£J'j1oms (Fames) ,zpp!anatus. This is the
species so often collected as <l "curio," and on account of its very
white under surface i much used for etching various figures. In the
figure the larger cap which is horizontal represents the position of
the plant when on the standing maple trunk. When the tree fell
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the shelf was brought into a perpendicular position. The fungus
continued to grow, but its substance being ha rd and woody it cannot
turn as the mushroom can . Instead, it now grows in such a way as
to form several new caps, all horizontal, i.e . , parallel with the sur-

Another very interesting case is shown in the ambiguous
trametes ( Trarnetes ambigua), a white shelving fungus which occurs
in the Southern States. It is shown in Fig. r6. At the upper right
hand is shown the normal plant in the normal position . At the upper
left hand is shown an abnormal one with the large and first formed
cap also in the normal position as it grew when the tree was standing. When the tree fell the shelf was on the upper side of the log.
Now numerous new caps grew out from the edge as shown in the
lower figure, forming a series of steps, as it were, up one side and
down the other .

CHAPTER III.
GILL BEARING FUNGI: AGARICACEAE.*

3, FIGURE 16.-Da:dalea ambigua. Upper right-hand ·hows normal plant in
normal position when on tree. Upper left-hand hows abnormal plant with the
large cap in normal position when growing on standing tree. Lower plant shows
same plant in position after the tree fell, w;th new caps growing out in horizontal
direction. (Lower plant 1/ 2 natural size.)

PLATF.

face of the earth, but perpendicular to the old shelf. If the page is
turned one-fourth way round the figure will be brought in the
position of the plant when it was growing on the fallen log.

The gill bearing fungi are known under the family Agaricacae,
or popularly the agarics. They are distinguished by the fruiting
area being distributed over the surface of plate-like or knife-like
extensions or folds, usually from the under surface of the cap .
These are known as the gi lls, or lamellre, and they usually radiate
from a common point, as from or near the stem, when the stem is
present ; or from the point of attachment of the pileus when the
stem is a bsent. The plants vary widely in for m and consistency ,
some being very soft and soon decaying, others turning into an inky
tluid, others being tough and leathery, and some more or less woody
or corky. The spores when seen in mass possess certain colors,
white, rosy, brow n or purple brown, black or ochraceous . W hile a
more natural division of the agarics can be made on the basis of
structure and consistency, the treatment here followed is based on
the color of the spores, the method in vogue with the older botanists .
While this method is more artificial, it is believed to be better for the
beginner, especially for a popular treatment. The sections will be
treated in the following order :
r. The purple-brown-spored agarics.
2.
The black-spored agarics.
3· The white-spored agarics.
4· The ochre-spored agarics.
5· The rosy-spored agarics .
*For analytical keys to the families and genera see Chapter XXII.

P RPLE-BROWN-SPORED AGARIC .

CHAPTER IV.
THE PU RPLE-B ROWN-SPOR ED AGARIC S. ·
The members of thi subdivision are recognized at maturity by
the purple-brown, dark brown or nearly black spores when seen in
mass. A· they ripen on the surface of the gills the large number
give the characteristic color to the lamella>. Even on the gills the
purple tinge of the brown spores can often be seen. The color is
more satisfactorily obtained when the spores are caught in mass by
placing the cap, gills downward, on white paper.

lfl

quite prominent and dark brown in color. Sometimes the color is
brownish before the scales appear . The tlesh is white. The gills
in the young button stage are white. They soon become pink in
color and after the cap is expanded they quickly become purple
brown, dark brown, and nearly black from the large number of spores
on their surfaces. The gills are free from the stem and rounded
behind ( near the stem). The stem is white, nearly cylindrical, or it
tapers a little toward the lower end. The flesh is solid, though the
central core is less firm . The veil is thin, white, silky, and very frail.

AGA RI CUS Linn. ( PSALLIOTA Fr.)
In the genus Agaricus the spores at maturity are either purple
brown in mass or blackish with a purple tinge. The annulus is
present on the stem, though disappearing soon in some species, and
the stem is easily separated from the substance of the pileus. The
gills are free from the stem, or only slightly adnexed. The genus is
closely related to Strop!taria and the species of the two genera are
by some united under one genus (Psal!iota, Hennings). Peck, 36th
Report, N. Y. tate Mus., p. 41-49, describes 7 species. Lloyd
Mycol. otes, No.4, describes 8 species. C. 0. Smith, Rhodora, I:
161 164, 1899, describes 8 species.
Agaricus ( Psalliota) campestri Linn. Edible.- This plant has been
quite fully described in the treatment of the parts of the mushroom,
and a recapitulation will be sufficient here. It grows in lawns,
pastures, by roadsides, and even in gardens and cultivated fields.
A few pecimens begin to appear in July, it is more plentiful in
August, and abundantly so in September and October. It is 5-8 em.
high (2 3 inches), the cap is 5-12 em. broad, and the stem 8-12 mm.
in thickness.
The pileus is first rounded, then convex and more or less
expanded. The surface at first is nearly smooth, presenting a soft,
silky appearance from numerous loo e fibrils. The surface is ornetimes more or less torn into triangular scales, especially as the plants
become old. The color is usually white, but varies more or less to
light brown, especially in the scaly forms, where the scales may be
*For analytical key to the genera see Chapter XXII.
1'

FIGURE

17.-Agaricus rodmani. Entirely white, showing double \'eil or ring.
(Natural size.) Copyright 1900.

It is stretched as the cap expands and finally torn so that it clings
either as an annulus around the stem, or fragments cling around the
margin of the cap . Since the annulus is so frail it shrivels as the
plant ages and becomes quite inconspicuou or disappears entirely
(see Figs. 1-7).
Variations in the surface characters of the cap and stem have led
some to recognize several varieties . This is known as the common
mushroom and is more widely known and collected for food than any
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Agaricus ( Psalliota ) arvensis Schaeff. Edible.- The field mushroom,
or horse mushroom, Aoariws anensis, grows in fields or pastures,
sometimes under trees and in borders of woods. One form is often
white, or yellowish white, and often shows the yellow color when
dried . The plant sometimes occurs in the form of a fairy ring as

other. It is also cultivated in mushroom houses, ce llars, caves,
abandoned mines, etc.
Agaricus (Psalliota ) rodmani Pk . Edible. -Rodman's mushroom,
A!{aricus rodmani, grows in grassy places along streets of cities, either
between the curbing and the walk, or between the curbing and the
pavement. It is entirely white or whitish and sometimes tinged
with yellowish at the center of the pileus . The plants are 4- 8 em.
high, the cap 5- 8 em. broad and the stem I - 2 em . in thickness.
The pileus is rounded, and then convex, very firm, compact and
thick, with white flesh . The gills are crowded, first white, then
pink, and in age blackish brown. The stem is very short, solid,

FIGt RE 18.-Agaricus arvensis, fairy ring.

Copyright 18go.

nearly cylindrical, not bulbous. The annulus is quite characteristic,
being very thick, with a short limb, and double, so that it often
appears as two distinct rings on the middle or lower part of the stem
as shown in Fig. 17. This form of the annulus is probably due to
the fact that the thick part of the margin of the pileus during the
young stage rests between the lower and upper part of the annulus,
i. e., the thick veil is attached both to the inner and outer surface of
the margin of the cap, and when it is freed by the expansion of the
pileus it remains as a double ring. It is eagerly sought and mu ch
relished by several persons at Ithaca familiar with its edible qualities.
The plant closely resembles A. campestris var., edulis, Vittad .
(See Plate 54, Bresadola, I Funghi Mangerecci e Velenosi, 1899) and
is probably the same.

:.n
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FIGURE 19.- Aga•icus bilvicola. \Vhit e to cream co lor, or yellow stain~.
(Natural size.} Copyright 1900.

shown in Fig. r8. It is 5-12 em. high, the cap from 5- r 5 em. broad
and the stem 8-r 5 mm. in thickness .
The pileus is smooth, quite thick and firm, convex to expanded.
The gills are first white, then tinged with pink and finally blackish
brown. The stem is stout, nearly cylindrical, hollow, bulbous. The
veil is double like that of Agarims p!acon~l'CL'S, the upper or inner
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layer remaining as a membrane, while the lower or outer layer is
split radially and remains in large patches on the lower surface of
the upper membrane.
Agaricus (Psalliota) silvicola Yittad. Edible.-The Agaricus silvicola
grows in woods, groves, etc., on the ground, and has been found also
in a newly made garden in the vicinity of trees near the woods. It
is an attractive plant because of its graceful habit and the delicate
shades of yellow and
white . It ranges from
1o-2o em. high, the
cap is 5- 12 em. broad
and the stem 6-IO
mm. in thickness.
The pileus becomes
convex, and expanded
or nearly flat, and
often with an elevation
or umbo in the center.
It is thin, smooth,
whitish and often
tinged more or less
deeply with yellow
(sulfur or ochraceous)
and is so m e tim e s
tinged with pink in the
center. The flesh is
FIGURE 20.- Agaricus silvicola, showing radiately
torn lower part of veil. (Natural size.) Copy- whitish or tinged with
right 1900.
pink. The gills when
very young are whitish, then pink, and finally dark brown or
blackish brown, much crowded, and distant from the stem. The
stem is long, nearly cylindrical, whitish, abruptly enlarged below
into a bulb . It is often yellowish below, and especially in drying
becomes stained with yellow. The ring is thin, membranaceous,
delicate, sometimes with broad, soft, floccose patches on the under
side. The ring usually appears single, but sometimes the veil is
seen to be double, and the outer or lower portion tends to split
radially as in A. arvensis or A. placomyces. This is well shown in
large specimens, and especially as the veil is stretched over the gills
as shown in Fig. 20.
From the form of the plant as well as the peculiarities of the veil
in the larger specimens, it is related to A. arvensis and p!acomyces
(silvaticus), more closely to the former. It occurs during mid-sum-
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mer and early autumn . Figure 10 is from plants (No. 1986 C. U.
herbarium) collected in open woods at Ithaca.
Agaricus (Psalliota) subrufescens Pk . Edible.- The Agaricus subrufescens was described by Dr. Peck from specimens collected on a
compost heap composed chiefly of leaves, at Glen Cove, Long
Island . It occurs sometimes in greenhouses. In one case reported
by Peck it appeared in soil prepared for forcing cucumbers in a
greenhouse in Washington, D. C.
According to the description the pileus becomes convex or broadly
expanded, is covered with silky hairs and numerous minute scales.
The color is whitish, grayish or dull reddish brown, the center being
usually smooth and darker, while the flesh is white.
The gill s
change from white to pinkish and blackish brown in age. The stem
is long, nearly cylindrical or somewhat enlarged or bulbous at the
base, first stuffed, then hollow, white . The annulus is thick, and the
under side marked by loose threads or scales.
This plant is said to differ from the common mushroom (A. campestris) in the more deeply hemispherical cap of the young plant, the
hollow and somewhat bulbous stem, and in the scales on the under
side of the annulus . In fresh plants the flesh has also a flavor of
almonds. It is closely related to A. silvaticus Schaeff., p . 62, T. 242,
leones Fung. Bav . etc., 1770, if not identical with it. A . silvatiws
has light ochraceous or subrufescent scales on the cap, a strong odor,
and occurs in gardens as well as in the woods.
Agaricus (Psalliota ) fabaceus Berk., was described in Hooker's
London Journal of Botany, 6 : 314, I 847, from specimens collected in
Ohio. The plant is white and is said to have a strong but not
unpleasant odor. Agaricus amygdalinus Curt., from North Carolina,
and of which no description was published, was so named on account
of the almond-like flavor of the plant. Dr. Farlow suggests ( Proc.
Bost. Soc. Nat. Hist. 26 : 356-358, 1894) that A. fabaceus, amygdalinus, and subrufescens are identical.
Agaricus ( Psalliota) placomyces Pk. Edible.- The flat-cap mushroom,
Agaricus placomyces Pk., occurs in borders of woods or under trees
from June to September. According to Peck it occurs in borders of
hemlock woods, or under hemlock trees . At Ithaca it is not always
associated with hemlock trees. The largest specimens found here
were in the border of mixed woods where hemlock was a constituent.
It has been found near and under white pine trees in lawns, around
the Norway spruce and under the Norway spruce. The plants are
from 5- 15 em. high, the cap from 5- 12 em. in diameter, and the
stem 6--8 mm . in thickness.
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The pileus when young is broadly ovate, then becomes convex or
fully expanded and flat in age, and is quite thin. The ground color
is whitish, often with a yellowish tinge, while the surface is ornamented with numerous minute brownish scales which are scattered
over a large part of the cap, but crowded or conjoined at the center
into a large circular patch. This gives to the plant with its shapely
form a beautiful appearance. In the young stage the entire surface
of the pileus is quite evenly brown. As it expands the outer brown
portion is torn asunder into numerous scales because the surface
threads composing this brown layer cease to grow. These scales are
farther apart toward the margin of the cap, because this portion of
the cap always expands more than the center, in all mushrooms.
The gills are at first white, or very soon pink in color, and in age are
blackish brown. Spores s-8 X 3- 4 fl·
The stem is nearly cylindrical, hollow or stuffed, white or whitish,
smooth, bulbous, and the bulb is sometimes tinged with yellow,
The veil is very handsome, and the way in which the annulus is
formed from it is very interesting. The veil is quite broad, and it
is double, that is, it consists of two layers which are loosely joined
by threads. In the young stage the veil lies between the gills and
the lower two-thirds of the stem. As the pileus expands the lower
(outer part) layer of the veil is torn, often in quite regular radiating
portions, as shown in Fig. 22. An interesting condition of the veil is
shown in the middle plant in Fig. 23. Here the outer or lower layer
of the veil did not split radially, but remained as a tube surrounding
the stem, while the two layers were separated, the inner one being
still stretched over the gills. It is customary to speak of the lower
part of the veil as the outer part when the cap is expanded and the
veil is still stretched across over the gills, while the upper portion is
spoken of as the inner layer or part. It is closely related to A.
arvmsis, and may represent a wood inhabiting variety of that species.
Agaricus ( Psalliota) comtulus Fr.-This pretty Iittle agaric seems to
be rather rare. It was found sparingly on several occasions in open
woods under pines at Ithaca, N. Y., during October, r8g8. Lloyd
reports it from Ohio (Mycolog. Notes, No. 56, Nov. 1899), and
Smith from Vermont (Rhodora I, 1899). Fries' description (Epicrisis,
No. 877) runs as follows: "Pileus slightly fleshy, convex, plane,
obtuse, nearly smooth, with appressed silky hairs, stem hollow, subattenuate, smooth, white to yellowish, annulus fugacious; gills free,
crowded, broad in front, from flesh to rose color. In damp grassy
places. Stem 2 inches by 2 lines, at first floccose stuffed. Pileus
1-1 Yz inch diameter.
Color from white to yellowish."
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The plants collected at Ithaca are illustrated in Fig. 24 from a
photograph of plants (No. 2879 C. U. herbarium). My notes on
these specimens run as follows: Plant 3-6 em. high, pileus r. 5-3 em.
broad, stem 3-4 mm. in thickness. Pileus convex to expanded,
tleshy, thin on the margin, margin at first incurved, creamy white
with egg yellow stains, darker on the center, in age somewhat darker
to umber or fuliginous, moist when fresh, surface soon dry, flesh
tinged with yellow. The gills are white when young, then grayish
to pale rose, and finally light purple brown, rounded in front, tapering behind (next the stem) and rounded, free from the stem, 4- 5
mm. broad. Basidia clavate, 25-30 x 5-6 fl. Spores small, oval,

FIGUR~;

24.-Agaricus comtulus (natural size, sometimes larger).
Cap creamy
white with egg-yellow stains, smoky when older. Stem same color; gills grayish,
then rose, then purple-brown. Copyright 1900.

3- 4 x 2- 3 )A, in mass light purple brown. The stem tapers above,
is sub-bulbous below, yellowish and stained with darker yellowish
threads below the annulus, hollow, fibrous, fleshy. Thf' veil whitish
stained with yellow, delicate, rupturing irregularly, portions of it
clinging to margin of the pileus and portions forming a delicate ring.
When parts of the plant come in contact with white paper a blue
stain is apt to be imparted to the paper, resembling the reaction of
iodine on starch. This peculiarity has been observed also in the
case of another species of Agarirus. The species is regarded with
suspicion by some. I collected the plant also at Blowing Rock, N.C.,
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growth. The veil is thin and only manifested in the young stage of
the plant as a loose weft of threads. As the cap expands the veil is
torn and adheres to the margin, but soon disappears.
The flesh of this plant is said by European writers to be bitter to
the taste, and it is regarded there as poisonous. This character
seems to be the only distinguishing one between the Hypholoma sublateritium Schaeff . , of Europe, and the Hypholoma perplexum Pk.,
of this country which is edible, and probably is identical with H.
sublateritium. If the plant in hand agrees with this description in
other respects, and is not bitter, there should be no danger in its use.
According to Bresadola, the bitter taste is not pronounced in H. sublateritium. The taste probably varies as it does in other plants.
For example, in Plloliota praxox, an edible species, I detected a
decided bitter taste in plants collected in June, I<)OO. Four other
persons were requested to taste the plants. Two of them pronounced
them bitter, while two did not detect the bitter taste.
There is a variety of Hypholoma sublateritium, with delicate
floccose scales in concentric rows near the margin of the cap, called
var. squamosum Cooke. This is the plant illustrated in Fig. 25, from
specimens collected on rotting wood in the Cascadilla woods, Ithaca,
N. Y. It occurs from spring to autumn.
Hypholoma epixanthum Fr., is near the former species, but
has a yellow pileus, and the light yellow gills become gray, not
purple.
Hypholoma appendiculatum Bull. Edible.- This species is common
during late spring and in the summer. It grows on old stumps and
logs, and often on the ground, especially where there are dead roots.
It is scattered or clustered, but large tufts are not formed as in H.
sublateritium. The plants are 6-8 em. high, the cap 5- 7 em. broad,
and the stem 4-6 mm. in thickness.
The pileus is ovate, convex to expanded, and often the margin
elevated, and then the cap appears depressed. It is fleshy, thin,
whitish or brown, tawny, or with a tinge of ochre, and becoming
pale in age and when dry. As the plant becomes old the pileus
often cracks in variOus ways, sometimes plitting radially into several
Jobes, and then in other cases cracking into irregular areas, showing
the white flesh underneath. The surface of the pileus when young
is sometimes sprinkled with whitish particles giving it a mealy
appearance. The gills are attached to the stem, c:rowded, becoming
more or less free by breaking away from the stem, especially in old
plants. They are white, then flesh colored, brownish with a slight
purple tinge. The stem is white, smooth, or with numerous small
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white particles at the apex, becoming hollow. The veil is very delicate, white, and only seen in quite young plants when they are fresh.
It clings to the margin of the cap for a short period, and then soon
disappears.
Sometimes the pileus is covered with numerous white, delicate
floccose scales, which give it a beautiful appearance, as in Fig. 26,
from specimens (No. 3185 C. U. herbarium), collected on the campus
of Cornell University among grass. The entire plant is very brittle,

FIGURE
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The pileus is convex to expanded, sometimes broadly umbonate in
age, and usually with radiating wrinkles extending irregularly. On
the surface are silky or tomentose threads not much elevated from
the surface, and as the plant ages these are drawn into triangular
scales which are easily washed apart by the rains. The color is
tawny or light yellowish with intermediate shades, darker on the
umbo and becoming darker in age, sometimes umber colored, and
stained with black, especially after rains where the spores are washed
on the pileus. The flesh is tinged with light yellow, or tawny, or

27.-Hypholoma appendiculatum (natural size), showing
appendiculate veil. Copyright H)OO.
28.-Hypholoma lacrymabundum (natural size). Cap and stem tawny or
light yellowish, with intermediate shades or shades of umber, surface with soft
floccose scales. Copyright 1900.

FIGURE

and easily broken. It is tender and excellent for food. I often eat
the caps raw.
Hypholoma caodolleaoum Fr., occurs in woods on the ground, or on
very rotten wood. It is not so fragile as H. appendiculatum and the
gills are said to be dark violaceous, not flesh color as they are in
H. appendiculatum when they begin to turn.
Hypboloma lacrymabuodum Fr.-This plant was found during September and October in wet grassy places in a shallow ditch by the
roadside, and in borders of woods, Ithaca, N. Y., 1898. The plants
are scattered or clu tered, several often joined at the base of the
stem . They are 4-8 em. high, the cap 2-5 em. broad, and the stem
4-8 mm. in thickness .
,.

. ..

,.

brown, soft, and easily broken . T he gills are sinuate, adnate, somewhat ventricose, very rarely in abnor mal specimens anastomosing
near the margin of the pileus, at first light yellowish, then shading
to umber and spotted with black and rusty brown as the spores
mature, easily breaking away from the stipe, whitish on the edge.
Drops of moisture sometimes are formed on the gills. Basidia abruptly
clavate, 30-35 x I0-12)1, Cystidia hyaline, thin walled, projecting
above the hymenium 40J1, and 14-1 5J1 broad. Spores black, purple
tinged, broadly elliptical and somewhat curved, 9-11 x 7-8)1.
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The stem is fleshy to fibrous, the same color as the pileus, floccose
scaly more or less up to the veil, smooth or white pruinose above
the veil, straight or curved, somewhat striate below .
The veil in young plants is hairy, of the same texture as the surface
of the pileus, torn and mostly clinging to the margin of the pileus,
and disappearing with age.
The general habit and different stages of development as well as
some of the characters of the plant are shown in Fig. 28 (No. 4620
Cornell University herbarium). The edible qualities of this plant
have not been tested.
Hypboloma rugocepbalum Atkinson.-This interesting species grows
in damp places in woods. The plants are tufted or occur singly.
They are 8- 12 em. high, the cap 6-10 em . broad, and the stem 6- 10
mm. in thickness.
The pileus is convex to expanded, and the margin at last revolute
(upturned). The surface is marked by strong wrinkles (rug<E),
which radiate irregularly from the center toward the margin . The
pileus is broadly umbonate, fleshy at the center and thinner toward
the margin, the flesh tinged with yellow, the surface slightly viscid,
but not markedly so even when moist, smooth, not hairy or scaly,
the thin margin extending little beyond ends of the gills. The color
is tawny (near fulvus). The gills are adnate, slightly sinuate, 5- 7
mm. broad, in age easily breaking away from the stem and then
rounded at this end, spotted with the black spores, lighter on the
edge. The spores are black in mass (with a suggestion of a purple
tinge), oval to broadly elliptical, inequilateral, pointed at each end,
echinulate, or minutely tuberculate, 8- 11 x 6- 8 fl. The basidia
are short, cylindrical ; cystidia cylindrical, somewhat enlarged at the
free end, hyaline, delicate, thin-walled, in groups of two to six or
more (perhaps this is partly responsible for the black spotted condition of the gills). The stem is cylindrical, even, somewhat bulbous,
of the same color as the pileus, but lighter above the annulus,
irregular, smooth, fleshy, hollow, continuous with the substance of
the pileus. The annulus is formed of a few threads, remnants of the
veil, which are stained black by the spores. Figure 29 is from plants
(No. 3202 C. U. herbarium) collected near Ithaca, July 18, 1899.
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STROPHARIA Fr.
The genus Stropltaria has purple-brown spores, the gills are
attached to the stem, and the veil forms a ring on the stem.
Stropbaria semiglobata Batsch .- This species is rather common
and widely distributed, occurring in grassy places recently manured,
or on dung. The plants are scattered or clustered, rarely two or

FIGURE 30.-Stropharia semiglobata (natural size). ~ap and stem light
yellow, vi cid; gills brownish-purple. Copynght 1900.

three joined at the base. They are 5-12 em. high, the cap I- 3 em.
broad, and the stems 2- 4 mm. in thickness. The entire plant is
light yellow, and viscid when moist, the gills becoming purplish
brown, or nearly black.
Stevenson says it is regarded as
poisonous.
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The pileus is rounded, then hemispherical (semiglobate), smooth,
fleshy at the center, thinner toward the margin, even, very viscid
or viscous when moist, light yellow. The gills are squarely set
against the stem (adnate), broad, smooth, in age purplish brown to
blackish, the color more or less clouded. The spores in mass, are
brownish purple. The stem is slender, cylindrical, becoming hollow,
straight, even or bulbous below, yellowish, but paler at the apex
where there are often parallel strire, marks from the gills in the
young stage. The stem is often viscid and smeared with the glutinous substance which envelopes the plant when young, and from the
more or less glutinous veil. The ring is glutinous when moist.
Figure 30 is from plants (No . 4613 C. U. herbarium) collected on
one of the streets of Ithaca.
Stropharia stercoraria Fr., is a closely related plant, about the
same size, but the pileus, first hemispherical, then becoming expanded and sometimes striate on the margin, while the stem is
stuffed . The gills are said to be of one color and the ring floccose,
viscose, and evanescent in drying. It occurs on dung, or in grassy
places recently manured.
Stropbaria reruginosa Curt., the greenish Stropharia, is from 6-8
em. high, and the pileus 5- 7 em. broad. The ground color is yellowish, but the plant is covered with a greenish slime which tends to
disappear with age . It is found in woods and open places during
late summer and in autumn. According to Stevenson it is poisonous.
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smaller species the gills do not wholly diliquesce, but the cap splits
on top along the line of the longer gills, this split passing down
through the gill, dividing it into two thin laminre, which, however,
remain united at the lower edge . This gives a fluted appearance to
the margin of the pileus, which is very thin and membranaceous.
The plants vary in size, from tiny ones to those which are several
inches high and more than an inch broad. Their habitat (that is,
the place where they grow) is peculiar. A number of the species

CHAPTER V.
FIGURE

31.-Coprinus comatus, ·'shaggy mane," in lawn.

THE BLA CK-SPOR ED AGA RI CS.
The spores are black in mass, not purple tinged.
keys to the genera see Chapter XXII.

For analytical

COPRI NU S Pers.
The species of Coprinus are readily recognized from the black
spores in addition to the fact that the gills, at maturity, dissolve into
a black or inky fluid. The larger species especially form in this way
an a.bundance of the black fluid, so that it drops from the pileus and
blackens the grass, etc., underneath the plant. In some of the

grow on dung or recently manured ground. From this peculiarity
the genus received the name Coprinus from the Greek word 1wpvo,,
meaning dung. Some of the species, however, grow on decaying
Jogs, on the ground, on leaves, etc.
Coprinus comatus Fr . Edible.-One of the finest species in this
genus is the shaggy -mane, or horse-tail mushroom, as it is popularly
called. It occurs in lawns and other grassy places, especially in
richly manured ground. The plants sometimes occur singly, or a
few together, but often quite large number of them appear in a
small area. They occur most abundantly during quite wet weather,
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or after heavy rains, in late spring or during the autumn, and also
in the summer. From the rapid growth of many of the mushrooms we are apt to be taken by surprise to see them all up some
day, when the day before there were none. The shaggy-mane
often furnishes a surprise of this kind. In our lawns we are accustomed to a pretty bit of greensward with clumps of shrubbery, and
here and there the overhanging branches of some shade tree. On
some fine morning when we find a whole flock of these shaggymanes, which have sprung up during the night, we can imagine that

FIGURE

BLACK-SPORED AGARICS.
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In Fig. 32 are shown two buttons of the size when they are just
ready to break through the soil. They appear mottled with dark
and white, for the outer layer of fungus threads, which are dark
brown, is torn and separated into patches or scales, showing between
the delicate meshes of white threads which lie beneath. The upper

32.-Coprinus comatus. "Buttons," some in section showing gill slits
and hollow stem; colors white and black. (Natural size.)

some such kind of a surprise must have come to Browning when he
wrote these words :
"By the rose flesh mushroom undivulged
Last evening. Nay, in to-day's first dew
Yon sudden coral nipple bulged,
Where a freaked, fawn colored, flaky crew
Of toadstools peep indulged."

The plant is called shaggy-mane because of the very shaggy
appearance of the cap, due to the surface being torn up into long
locks. The illustrations of the shaggy-mane shown here represent
the different stages of development, and the account here given is
largely taken from the account written by me in Bulletin 168 of the
Cornell University Agr. Exp. Station.

FIGURE

33-Coprinus comatus (natural size).

part of the button is already forming the cap, and the slight constriction about midway shows the lower boundary or margin of the
pileus where it is still connected with the undeveloped stem.
At the right of each of these buttons in the figure is shown a section of a plant of the same age . Here the parts of the plant, though
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still undeveloped, are quite well marked out. Just underneath the
pileus layer are the gills. In the section one gill is exposed to view
on either side. In the section of the larger button the free edge of
the gill is still closely applied to the
stem, while in the small one the gills
are separated a short distance from
the stems showing "gill slits." Here,
too, the connection of the margin of
the pileus with the stem is still shown,
and forms the veil. This kind of a
veil is a marginal veil.
The stem is hollow even at this
young stage, and a slender cord of
mycelium extends down the center of
the tube thus formed, as is shown in
the sections.
The plants are nearly all white
when full grown. The brown scales,
so close together on the buttons, are
widely separated except at the top or
center of the pileus, where they remain
close together and form a broad cap.
A study of the different stages,
which appear from the button stage
to the mature plant, reveals the cause
of this change in color and the wide
separation of the dark brown scales.
The threads of the outer layer of the
pileus, and especially those in the
brown patches seen on the buttons,
soon cease to grow, though they are
firmly entangled with the inner layers.
Now the threads underneath and all
through the plant, in the gills and in
the upper part of the stem, grow and
elongate rapidly. This pulls on the
outer layer, tearing it in the first place
into small patches, and causing them
later to be more widely separated on
the
mature plant. Some of these
FIGURE 34·- Coprinus comatus
(natural size). This one entirely
scales remain quite large, while others
white, none of the scales black
are torn up into quite small tufts.
tipped.

BLACK-SPORED AGARICS.

As the plant ages, the next inner layers of the pileus grow less
rapidly, so that the white layer beneath the brown is torn up into an
intricate tangle of locks and tufts, or is frazzled into a delicate pile
which exists here and there between well formed tufts. While all

FIGURE 35.-Coprinus comatus, sections of the plants in Fig. 33 (natural siLe).

present the same general characters there is considerable individual
variation, as one can see by comparing a number of different plants.
Figure 34 shows one of the interesting conditions. There is little of
the brown color, and the outer portion of the pileus is torn into long
Jocks, quite evenly distributed and curled up at the ends in an inter-
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esting fashion which merits well the term "shaggy." In others the
threads are looped up quite regularly into triangular tresses which
appear to be knotted at the ends where the tangle of brown threads
holds them together.
There is one curious feature about the expansion of the pileus of
the shaggy -m ane which could not escape our attention. The pileus
has become very
long while comparatively little lateral
expansion has
taken place. The
pileus has remained
cylindrical or barrel-shaped, while in
the case of the com mon mushroom the
pileus expands into
the form of an umbrella.
The cylindrical
or barre 1- shape d
pileus is characteri tic of the shaggymane mushroom.
As the pileus elongates the stem does
also, but more
rapidly. Thistears
apart the connection of the margin
of the pileus with
the base of the
stem, as is plainly
shown in Fig. 33·
In breaking away,
the connecting portion or veil is freed
both from the stem
and from the margin
of the pileus, and i ·
left as a free, or
FIGURE 36.-Coprinu comatus, early stages of deliquesloo e, ring around
cence; the ring is lying on the hOd (natural size).
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the stem. In th e shaggy-mane the veil does not form a thin, expanded curtain. It is really an annular outer layer of the button
lying between the margin of the cap and the base of the stem. It
becomes free from the stern. As the stem elongates more rapidly
than the cap, the latter is lifted up away from the base of the stem.
Sometimes the free
ring is left as a
co llar around the
base of the stem,
still loosely adherent to the
superficial layer of
the same,
or it remains
for a time
more or less
adherent
to the margin
of the pileus

the left hand in Fig. 33·
as shown in the plant at
up on the stem before it
It is often lifted higher
cap,
and is then left
becomes free from the
the stem, or it may
dangling somewhere on
the sod. In other inbreak and fall down on
stances it may remain
quite firmly adherent to
the margin of the pileus
so that it breaks apart
as the pileus in age expand somewhat.
In
such cases one often
searche · for some time
to discover it clinging
as a sterile margin of
the cap. It is interesting to observe a section
of the plants at this
stage. These sectioncan be made by splitting the pileus and stem
lengthwise through the
middle line with a sharp
knife, as shown in Fig. FIGURE 37 _-Coprinus 35· H.~re, in the_ pla~t
at the right hand, the
comatus, later stage of "cord of mycellum IS
lainly seen running
diliquescence, pileusthrouah the hollow
becoming more ex'='
.
P
stem. The gills form
panded (natural size). a large portiOn of the
plant, for they are very
broad and lie closely
packed side by side. They are nowhere attached to the stem, but
at the upper end round off to the cap, leaving a well defined space
between their ends and the stem . The cap, while it is rather thick
at the center, i.e., where it joins the tern, becomes comparatively
thin where it spread out over the gills. At this age of the plant
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the gills are of a rich salmon color, i. e., before the spores are ripe,
and the taste when raw is a pleasant nutty flavor, reminding one of
the meat of fresh green hickory nuts. In a somewhat earlier stage
the edges of all the gills are closely applied to the stem which they
surround. So closely are they applied to the stem in most cases that
threads of mycelium pass from the stem to the edge of the gills. As
the cap expands slightly in ageing, these threads are torn asunder
and the stem is covered with a very delicate down or with flocculent
particles which easily disappear on handling or by the washing of the
rains. The edges of the gills are also left in a frazzled condition, as
one can see by examining them with a good hand lens .
The spores now begin to ripen and as they become black the color
of the gills changes. At the same time the gills and the cap begin to
dissolve into an inky fluid, first becoming dark and then melting into
a black liquid. As this accumulates it forms into drops which dangle
from the cap until they fall away. This change takes place on the
margin of the cap fir t, and advances toward the center, and the contrast of color, as the blackening invades the rich salmon, is very
striking. The cap now begins to expand outward more, so that it
becomes somewhat umbrella shaped. The extreme outer surface
does not dissolve so freely, and the thin remnant curls upward and
becomes enrolled on the upper side as the cap with wasted gills
becomes nearly flat.
Coprinus atramentarius (Bull.) Fr. Edible. - The ink-cap (Coprinus atramentarius) occurs under much the same conditions as the
shaggy-mane, and i sometimes found accompanying it. It is usually
more common and more abundant. It springs up in old or newly
made lawns which have been richly manured, or it occur in other
grassy places. Sometimes the plants are scattered, sometimes two
or three in a cluster, but usually large clusters are formed where ten
to twenty or more are crowded closely together (Fig. 39). The
stems are shorter than those of the shaggy-mane and the cap is different in shape and color. The cap is egg-shaped or oval. It varies
in color from a silvery grey, in some forms, to a dark ashen grey, or
smoky brown color in others. Sometimes the cap is entirely smooth,
as I have seen it in some of the silvery grey forms, where the delicate fibres coursing down in lines on the outer surface cast a beautiful silvery sheen in the light. Other forms present numerous small
scales on the top or center of the cap which are formed by the
cleavage of ~he outer surface here into large numbers of pointed
tufts. In others, the delicate tufts cover more or less the entire
surface, giving the plant a coarsely granular aspect. This is perhaps

PLATE

9,

FIGURE

38.-Coprinus comatus, drops of inky fluid about to fall from
wasted pileus (natural size).
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the more common appearance, at least so far as my observation
goes. But not infrequently one finds forms which have the entire
outer surface of the cap torn into quite a large number of coarse
scales, and these are often more prominent over the upper portion.
Fine lines or striations mark also the entire surface of all the forms,
especially toward the margin, where the scales are not so prominent.
The marginal half of the cap is also frequently furrowed more or
less irregularly, and this forms a crenate or uneven edge.

FIGURE 40.-Coprinus atramentarius, scaly form (natural size).

The annulus or ring on the stem of the ink-cap is very different
from that of the shaggy-mane. It forms an irregularly zigzag
elevated line of threads which extend around the stem near the base.
It is well shown in Fig. 41 as a border line between the lower scaly
end of the stem and the smooth white upper part. It is formed at
the time of the separation of the margin of the cap from the stem,
the connecting fibres being pulled outward and left to mark the line
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of junction, while others below give the scaly appearance. It is
easily effaced by rough handling or by the washing of the rains. A
section of a plant is illustrated by a photograph in Fig. 42. On
either side of the stem is shown the layer of fibres which form the
annulus, and this layer is of a different texture from that of the stem.
The stem is hollow as seen here also. In this figure one can see
the change in color of the gills just at the time when they begin
to diliquesce. This diliquescence proceed much in the same way

Coprinus atramentariu~, showing annulus as border line between scaly
and smooth part of the stem (natural size).

as in the shaggy-mane, and sometimes the thin remnant of the cap
expands and the margin is inrolled over the top.
Coprinus micaceus (Bull.) Fr. Edible. - The glistening coprinus
received its name because of the very delicate scales which often
cover the surface of the cap, and glisten in the light like particles of
mica . This plant i very common during the pring and early summer, though' it does appear during the autumn . It occurs about the
bases of tumps or trees or in grassy or denuded places, from dead
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roots, etc., buried in the soil. It occurs in dense tufts of ten to thirty
or more individuals; sometimes as many as everal hundred pring
up from the roots of a dead tree or stump along the street or in
lawns, forming large mas es. More rarely it occur on logs in the
woods, and sometimes the plants are scattered in lawns. From the
different habits of the plant it is sometimes difficult to determine
e pecially where the individuals are more or less scattered. How-'
ever, the color, and
the m a r k i n g s on
the cap, especially
the presence of the
small shining scales
when not effaced,
characterize the
plant so that little
difficulty is experienced in determining it when one has
once carefully noted
these peculiarities.
Figure 43 is
from a g r o u p of
three young indiv i d u a I s p h o t ographed just as the
margin of the pileus
is breaking a way
from the lower part
of the stem, showing the delicate
fibrous ring which
is formed in the
arne way as in

Coprinus atramentarius. The ring is

Fi<:t' RE .p.-Comprinus .ttramentarius, section of one of the plants
in Fig. 41 (natural size).

much more delicate
and is rarely seen except in very young pecimen which are
carefully collected and which have not been washed by rains. The
mature plants are 8 IO em. high ( 3-4 inches), and the cap varies
from 2-4 em . in diameter. The stem i quite .lender and the cap
and gills quite thin as compared with the shaggy-mane and ink-cap.
The gills are not nearly so crowded as they are in the two other
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species. The cap is tan color, or
light buff, or yellowish brown.
Except near the center it is marked
with quite prominent striations
which radiate to the margin.
These striations are minute furrows or depressed lines, and form
one of the characters of the species,
being much more prominent than
on the cap of the ink-cap.
In wet weather this coprinus
melts down into an inky fluid also,
but in quite dry weather it remains
FIGURE 43.-Coprinus micaceus, young
more or less firm, and sometimes it
stage showing annulus, on the cap
does not diliquesce at all, but dries
the "mica" partjcles (natural size).
with all parts well preserved, though
much shrunken of course, as is the case with all the very fleshy fungi.

44.-Coprinus micaceus, plants natural size, from floor of coal
mine at \\' ilkesbarre. Caps tan color. Copyright 1900.
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PANA EO LUS Fr.

, etiru is group of plants from lawn along street,

Frc;u RE 45.-Panreoluo r fe£; which breaks into V-shaped loops and
showing veil in young plants aCt t 1
led rk' smoky color at first, becoming grayish

PLATE 11,

clings to marg1n of the cap. . ap a
in ~ge (natural size). Copynght 1 9° 0 ·

In Panmolus the pileus is somewhat fleshy, or thin, the margin
even, that is, not striate. The margin extends beyond the gills, and
the gills are not uniform in color, being clouded or spotted with black
and brown colors, the edge of the gills often white in contrast. The
spores are black . The stem is usually smooth, sometimes floccose
scaly, often long, firm, generally hollow. The veil is of interwoven
threads, sometimes quite compact, especially when the plants are
young. Peck, 23rd Report N. Y. State Mus., p. ro et seq., gives a
synopsis of five species.
Panreolus retirugis Fr .- The color of this plant is not attractive,
but it is one of the most beautiful species I have studied if one
·regards form and the general features in its development. It is said
to occur on dung. I have found it in lawns or grassy places,
especially freshly made lawns or greenswards which have been
heavily manured. The illustrations in Figs. 45-48 were made from
photographs of plants which grew in a newly made boulevard along
Buffalo street, Ithaca, N. Y. (No. 2356 C. U. herbarium). The
plants are from 7-15 em. high, the cap from 1-3 em. in diameter, and
the stem is 3-4 mm. in thickness. The size of the plants varies
greatly according to the environment, being larger in moist oil and
wet weather and smaller in dry soil and dry weather. It occurs in
late spring and during the summer.
The pileus is oval to ovate and conic, and in some cases it
becomes more or less expanded, but never, so far as I have observed,
does it become depressed or even plane. In wet weather it is usually
at first dark smoky in color, viscid, becoming grayish in age, and as
the pileus dries it becomes shining. In lighter colored forms the
pileus is at first light leather color to cream color. Toward the
center of the pileus are irregular wrinkles or shallow pits, the
wrinkles anastomosing more or less, and it is because of this character of the surface of the pileus that the plant receives its specific
name. During dry weather there is a tendency for the pileus to
crack, separating the dark color of the surface into patches showing
the white flesh beneath. The pileus is often umbonate or gibbous,
and the center is often darker than the margin. The pileus in rare
cases is entirely white. The gills are adnate, broad in the middle,
and in the more expanded forms as the gills eparate more and more
from the stem there is a tendency for them to become somewhat
triangular. The spores are black in mass, are elliptical or short
fusiform, and measure from 10-12 x 15-I8)1. The stem is cylin-
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prominent and stout when the plant is young, and extends from the
margin of the pileus to the stem when the plant is very young and
the stem has not elongated. As the stipe elongates the veil separates from the stipe as a ring, and then, as the pileus expands, it is
broken quite regularly into short segments which become arranged
regularly around the margin of the pileus in the form of the letter V,
which gives a beautiful appearance to this stage of the plant. It is
only when the plants are fresh and moist that this condition of the
FlGURE

46.-Panreolus retirugis, section of caps sho";ng form and position of
gills (natural size).

drical, sometimes tortuous, smoky gray, light reddish brown, or
paler, sometimes entirely white, the lighter f01;ms of the stem
accompanying the light forms of the pileus ; cartilaginous in texture,
becoming hollow, always darker below and paler above, smooth,
granulate with minute darker points, bulbous. The veil is very

48.-Panreolus retirugis, showing cracked surface of cap in the lefthand plant, also in same plant the ring mark of black spores which lodged
before veil ruptured; in other plants showing well the Y-shaped loops of veil
on margin of cap (natural size). Copyright 1900.

FIGURE

FIGURE

47.-Panreolus retirugis, sho\\;ng rugose character of cap in lefthancf plant (natural size). Copyright 1900.

veil can be seen, for on drying the veil collapses. Water is sometimes caught under the veil before the pileus separates far from the
stem, and the spores falling thus float against the stem at this point
and make a dark ring around the stem, which, however, should not
be mistaken for the annulus. In no case was the veil observed to
cling to the stem, and many plants have been observed to see if
this variation might present itself.
This peculiarity of the veil in clinging to the margin of the pileus.
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has led Hennings to place the plant in Karsten's genus (Engler and
Prantl, Pt1anzenfamilien) Chalymotta, as Chalymotta retirugis. The
plants have several times been eaten raw by me, and while they
have a nutty flavor and odor, the taste is not entirely agreeable in
this condition, because of the accompanying slimy sensation.
A number of smaller species, among them P. fimicola Fr., and P.
papilionaceus Fr., occur in similar places. Panreolus solidi pes Pk., is a
large specie with a long, solid stem, growing on dung. Psilocybe
frenisecii, abundant in lawns and grassy places during late spring and
summer, resembles a Pan::eolus. The cap shows zones of light and
dark color, due to different amounts of water, which disappear as
the plant matures. It belongs to the purple-brown-spored agarics.

PSA THYRELLA Fr.

FIGURE

The pileus is thin, membranaceous, striate, the margin not extending beyond the edge of the gills, and when young the margin
of the pileus lies straight against the stem. The gills are black to
fuliginous, of a
uniform color, i.e.,
not spotted as in
Panceolus and Annella ria. The
spores are black.
The plants are all
fragile. Only one
species is mentioned here. In
a p pea ranee the
species are like
Psathyra of the
pur pI e- b r ownspored agarics,
but much thinner.
Peck describes
three species in
the 2 3d Report N.
Y. State Mus., p.
102 et seq. Only
49· - Psathyrella di-.seminata (natural size), cap whitish,
grayi~h. or grayish-brown. Copyright 1900.
one species is described here.
Psatbyrella disseminata Pers.-This is a very common and widely
distributed species, appearing from late spring until late autumn. It
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sometimes appears in greenhouses throughout the year. The plants
are 2-3 em. high, and the caps 6-10 mm. broad. The plants are
crowded in large tufts, often growing on decaying wood, but also on
the ground, especially about much decayed stumps, but also in lawns
and similar places, where buried roots, etc., are decaying. They
resemble small specimens of a Coprinus.
The pileus is whitish or gray, or grayish brown, very thin, oval,
then bell-shaped, minutely scaly, becoming smooth, prominently
sulcate or plicate, plaited. The gills are adnate, broad, white, gray,
then black. The spores are black, oblong, 8 x 6 fl . The stem is
very slender, becoming hollow, often curved. The entire plant is
very fragile, and in age becomes so soft as to suggest a Coprinus in
addition to the general appearance. Figure 49 is from plants collected
on decaying logs at Ithaca.

GOMPHIDIUS Fr.
The genus Gomphidius has a slimy or glutinous universal veil
enveloping the entire plant when young, and for a time is stretched
over the gills as the pileus is expanding. The gills are somewhat
mucilaginous in consistency, are distant and decurrent on the stem.
The gil ls are easily removed from the under surface of the pileus in
some species by peeling off in strips, showing the imprint of the gills
beneath the projecting portions of the pileus, which extended part
way between the laminre of the gills. The spores in some species
are blackish, and for this reason the genus has been placed by many
with the black spored agarics, while its true relationship is probably
with the genus Hygrophortts or Paxillus.
Gompbidius nigricans Pk.-The description given by Peck for this
plant in the 48th Report, p. 12, 1895, reads as follows:
" Pileus convex, or nearly plane, pale, brownish red, covered
with a tough gluten, which becomes black in drying, flesh firm,
whitish ; lamellre distant, decurrent, some of them forked, white,
becoming smoky brown, black in the dried plant; stem subequal,
longer than the diameter of the pileus, glutinous, solid, at first
whitish, especially at the top, soon blackish by the drying of the
gluten, whitish within, slightly tinged with red toward the base;
spores oblong fusoid, 15-25 Jilong, 6-7 fl broad. Pileus 1-2 inches
broad; stem I. 5-2.5 inches long, 2-4 lines thick."
" This species is easily known by the blackening gluten which
smears both pileus and stem, and even forms a veil by which the
lamell::e in the young plant are concealed. In the dried state the
whole plant is black.''
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Under pine trees, Westport, September.
What appears to be the same plant was collected by me at
Blowing Rock, N. C.,
~
under a pine tree, in
~ . September, I899 (No .
0 0
ill§- 3979 C. U. herbari..c

~

f.o

)

urn .
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The notes taken
~ 5" on the fresh plant are
]-U
0 . as follows :
~ ]"
Very viscid, with
~ ~ a thick, tough viscid
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-~ ~

cuticle, cortina or veil

. . "'

viscid, and collapsing
on the stem, forming
coarse, walnut-brown
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li
g~
~~
v :.-

or

dark
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phore which extended between the lamin<.e of the lamellre. Pileus
7 em. in diameter; stem 4 · 5 em. long by 2 em. diameter.
In drying, the entire plant as well as the gluten becomes black,
on the pileus a shining black.
The spores are rusty to dark brown, or nearly black, fusoid or
fl·
oblong, and measure I S-22 X
In Fig. 50 a side and under view of the plant are given, and
in Fig. 5I a view after a portion of the lamell<.e have been peeled off,

s-6

vinaceous

"" reticulations, term i~-5
~'"

nating abruptly near
the gills, or reaching
"''" them .
"'~ .z:"'
The stem is white
"'c
underneath the slimy veil covering, tough,
fibrous, continuous,
and not s epa r a b I e
from the hymenophore, tapering below.
The pileus is convex, the very thin
margin somewhat inmO..
curved, disk ex:§U
"''"
-g_ . panded, uneven, near
~ B the center cracked
into numerous small
o " viscid brownish areLr)E
~ ~ oles; pileus flesh color,
g flesh same color ex, ~
cept toward the gills.
t.G:D
.;:; <=
o...c=o..
·;;:

Q)

'f g

Gills dark drab gray, arcuate, distant, decurrent, ~any ?f them
forked separating easily from the hymenophore,. peeling off m broad
sheets: and leaving. behind corresponding elevatwns of the hymeno-

51.-Gomphidius nigricans. Under view with portion of gills
stripped off from hymenophore, showing forked character of gills
(natural size). Copyright 1900.

FIGURE

showing how nicely the separation takes place, as well as showing
the forked character of the Iamell<.e and the processes of the pileus,
which extend between the lamin<.e of the lamell<.e.
This plant seems to be very near Gomphidius glutinosus ( Schaeff.),
Fr., if not identical with it, though the illustrations cited in Schaeffer
and in Krombholz seem to indicate a stouter plant. The descriptions
say nothing as to the appearance of the dried plant.

CHAPTER VI.
THE WHITE-S POR ED AG ARIC S.
The spores are white in mass, or sometimes with a faint yellowish or lilac tinge. For analytical keys to the genera see Chapter

XXII.
AMA N ITA Pers.
The genus Amanita has both a volva and a veil ; the spores are
white, and the stem is easily separable from the cap. In the young
stage the volva forms a universal veil, that is, a layer of fungus
tissue which entirely envelopes the young plant. In the button
stage, where this envelope runs over the cap, it is more or less free
from it, that is, it is not "concrete" with the surface of the pileus.
As the pileus expands and the stem elongates, the volva is ruptured
in different ways according to the species. In some the volva splits
at the apex and is left as a "cup" at the base of the stem. In
others it splits circularly, that is, transversely across the middle, tl)e
lower half forming a shallow cup with a very narrow rim, or in other
cases it is closely fitted against the stem, while the upper half
remains on the cap and is broken up into patches or warts. In still
other cases the volva breaks very irregularly, and only remnants of
it may be found on either the base of the stem or on the pileus. For
the various conditions one must consult the descriptions of the
species. The genus is closely related to Lepiota, from which it is
separated by the volva being separate from the pileus. This genus
contains some of the most deadly poisonous mushrooms, and also
some of the species are edible. Morgan, Jour. Mycol. 3 : 25-33,
describes 28 species. Peck, 33d Report N.Y. State Mus., pp. 38-49,
describes r4 species. Lloyd, A Compilation of the Volvre of the U.
S., Cincinnati, 1898, gives a brief synopsis of our species.
Amanita muscaria Linn. Poisonous.- This plant in some places is
popularly known as the tly agaric, since infusions of it are used as a
fly poison. It occurs during the summer and early autumn. It grows
along roadsides near trees, or in groves, and in woods, according to
some preferring a rather poor gravelly soil. It attains its typical
form usually under these conditions in groves or rather open woods
where the sofl is poor. It is a handsome and striking plant because
52
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of the usually brilliant coloring of the cap in contrast with the white
stems and gills, and the usually white scales on the surface. It
usually ranges from ro-1 5 em. high, and the cap from 8-12 em.
broad, while the stem is 1-1.5 em. in thickness, or the plant may
be considerably larger.
The pileus passes from convex to expanded and nearly flat in age,
the margin when mature is marked by depressed lines forming parallel striations, and on the surface are numbers of scattered floccose
or rather compact scales, formed from the fragments of the upper
part of the volva or outer veil. These scales are usually white in
color and are quite easily removed, so that old plants are sometimes
quite free from them. The scales are sometimes yellowish in color.
The color of the pileus varies from yellow to orange, or even red,
the yellow color being more common. Late in the season the color
is paler, and in old plants also the color fades out, so that white
forms are sometimes found. The flesh is white, sometimes yellowish
underneath the cuticle. The gills in typical forms are white, in
some forms accredited to this species they are yellowish. The stem
is cylindrical, hollow, or stuffed when young, and enlarged below
into a prominent bulb. It is white, covered with loose floccose
scales, or more or less lacerate or torn, and the lower part of the
stem and upper part of the bulb are marked usually by prominent
concentric scales forming interrupted rings. These are formed by
the splitting of the outer veil or volva, and form the remnants of the
volva present on the base of the stem.
The main features in the development of the plant are shown in
Figs. 52-54, where a series from the button stage to the mature
plant is represented. In the youngest specimens the outline of the
bulb and the young convex or nearly globose cap are only seen,
and these are covered with the more or less floccose outer veil or
volva. The fungus threads composing this layer cease to grow, and
with the expansion of the cap and the elongation of the stem, the
volva is torn into patches. The upper and lower surface of the inner
veil is attached to the edge of the gills and to the outer surface of
the stem by loose threads, which are torn asunder as the pileus
expands. Floccose scales are thus left on the surface of the stem
below the annulus, as in the left hand plant of Fig. 53· The veil
remains attached longer to the gills and is first separated from the
stem . Again, as in the right hand plant, it may first be separated
from the gills when it is later ripped up from the stem.
The fly agaric is one of the well known poisonous species and is
very widely distributed in this country, as well as in other parts of
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the world. In well developed forms there should be no difficulty in
distinguishing it from the common mushroom by even a novice. Nor
should there be difficulty in distinguishing it from the royal agaric,
or Cresar's agaric (Amanita ccesarea), by one who has become
reasonably familiar with the characters and appearance of the two.
But small and depauperate specimens of the two species run so
nearly together in form, color, and surface characters, that it
becomes a matter of some difficulty for even an expert to distinguish
them .

FIGURE 54.-Arnanita rnuscaria. View of upper side of cap (natural size).
as in Fig. 53· Copyright 1900.

Colors

Figures 52-54 are from plants ( o. 2o65 C. U. herbarium) collected in an open woods near Ithaca. For the poisonous property
of the plant see Chapter XX.
Amanita frostiana Pk. Poisonous.-According to Dr. Peck, who
published the first description of this plant, it grows in company
with Amanita muscaria, but seems to prefer more dense woods,
especially mixed or hemlock woods, and occurs from June to
October. The plant is 5-8 em. high, the caps 2-5 em . broad, and
the stems 3-6 mm. in thickness.
The pileus is "convex to expanded, bright orange or yellow,
warty, sometimes nearly or quite smooth, striate on the margin;
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Jamellre white or tinged with yellow; stem white or yellow, stuffed,
bearing a slight, sometimes evanescent annulus, bulbous at the
base, the bulb slightly margined by the volva; spores globose,"
7. 5-10 fl in diameter. He notes that it appears like a small form of
A. muscaria, to which it was first referred as var. minor,-" The
only characters for distinguishing it are its small size and its globose
spores." It is near A . muscaria var. puel!a Pers.
I have several times found this plant in the Adirondack mountains, N. Y., and Ithaca, and also at Blowing Rock, N. C. The
volva is often yellowish, so that the warts on the pileus are also
yellow, and sometimes the only remnants of the volva on the base
of the stem are yellow or orange particles. The annulus is also
frequently yellow. In our plants, which seem to be typical, the
spores are nearly globose, varying to oval, and with the minute
point where the spore was attached to the sterigma at the smaller
end, the spores usually being finely granular, 6-9 Jl in diameter,
and rarely varying towards short elliptical, showing a tendency to
approach the shape of the spores of A . muscaria. The species as 1
have seen it is a very variable one, large forms being difficult to
separate from A. muscaria, on the one hand, and others difficult to
separate from the depauperate forms of A. ca:sarea. In the latter,
however, the stria= are coarser, though the yellow color may be
present only on portions of the pileus. The spores of A . ca:-sarea
are from globose to oval, ovate or short elliptical, the globose ones
often agreeing in size with the spores of A. jrostiana, but they
usually contain a prominent oil drop or "nucleus," often nearly
filling the spore. In some specimens of A. jrostiana the spores are
quite variable, being nearly globose, ovate to elliptical, approaching
the spores of A . muscaria . These intermediate forms should not in
themselves lead one to regard all these three species as representing
variations in a single variable species. With observations in the
field I should think it possible to separate them.
Amanita phalloides Fr. Deadly Poisonous.- The Amanita phalloides
and its various forms, or closely related species, are the most
dangerous of the poisonous mushrooms. For this reason the A.
pballoides is known as the deadly agaric, or deadly amanita. The
plant is very variable in color, the forms being pure white, or
yellowish, green, or olive to umber. Variations also occur in the
way in which the volva ruptures, as well as in the surface characters
of the stem, and thus it is often a difficult matter to determine
whether all these forms represent a single variable species or whether
there are several species, and if so, what are the limits of these
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species. Whether these are recognized as different forms of one
species or as different species, they are all very poisonous. The
plant usually occurs in woods
or along the borders of woods.
It does, however, sometimes
occur in lawns. It varies from
6-20 em. high, the cap from
3-ro em. broad, and the stem
6-ro mm. in thickness.
The pileus is tleshy, viscid
or slimy when moist, smooth,
that is, not striate, orbicular
to bell-shaped, convex and
finally expanded, and in old
specimens more or less depressed by the elevation of
the margin. The cap is often
free from any remnants of the
volva, while in other cases
portions of the vol va or outer
veil appear on the surface of
the cap in rather broad patches,
or it may be broken up into a
number of smaller ones quite
evenly distributed over the
surface of the cap. The presence or absence of these scales
on the cap depends entirely on
the
way in which the volva
FIGURE 55.-Amanita phalloides, white
form, showing cap, stem, ring, and cupruptures. When there is a
like volva with a free, prominent limb
clean rupture at the apex the
(natural size).
pileus is free from scales, but
are
torn away they are apt to
if portions of the apex of the valva
remain on the cap.
The white form is common in this country, and so is the olive or
umber form. The yellow form is rarer. Sometimes there is only a
tinge of yellow at the center of the white pileus, while in other cases
a large part of the pileus may be yellow, a deeper shade usually on
the center. The green form is probably more common in Europe
than in this country. The olive form varies considerably also in the
depth of the color, usually darker on the center and fading out to
light olive or gray, or whitish, on the margin. In other cases the

WHITE-SPORED AGARICS.

5i

entire pileus may be dark olive or umber color.
The gills in
all the forms are white, and free from the stem or only joined
by a narrow line. The stem is stuffed when young, but in :1ge
is nearly or quite hollow. It is cylindrical, 6-20 em. long x 6-12
mm. in thickness . In the larger specimens the bulb is quite prominent and abrupt,
while in the smaller
specimens it is not
always proportionally
so large. The stem is
usually smooth and
the color is white, except in the dark forms,
when it is dingy or
partakes more or less
of the color of the
pileus, though much
lighter in - shade.
There is a tendency
in these forms to a
discoloration of the
stem where handled
or bruised, and this
should caution one in
comparing such forms
with the edible A.

rubescens.
Perhaps no part of
the plant is more variable than the outer
veil or volva. Where
the volva is quite thick
and stout it usually
FIGURE 57.-Amanita phalloides, volva "circumsissle," cap
splits at the apex, and
scaly, limb of volva not prominent, cap dark, scales white
there is a prominent
(natural size). Copyright 1900.
free limb, as shown in
Fig. 55. Sometimes thin portions of the vol va are caught, and remain
on the surface of the pileus. But when the volva is thinner and of a
looser texture, it splits transversely about the middle (circumsissle),
and all or a large part of the upper half of the volva then clings to the
cap, and is separated into patches. Between this and the former
condition th.ere seem to be all gradations. Some of these are shown
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in Fig. 56, which is irom a photograph of dark olive and umber
forms, from plants collected in the Blue Ridge mountains, at Blowing
Rock, N.C., during September, 1899. In the very young plant the
volva split transversely (in a
circumsissle fashion) quite
clearly, and the free limb is
quite short and distant from
the stem on the margin of the
saucer-like bulb. In the large
and fully expanded plant at
the center, the volva ruptured
irregularly at the apex, and
portions of the thin upper half
remain as patches on the cap
while the larger part remains
as the free limb, attached at
the margin of the broad saucershaped bulb, and collapsed up
against the base of the stem.
Figure 58 and the small
plant in Fig. 56, both from
photographs of the sooty form
of Amanita phatloides, show in
a striking manner the typical
condition of the circumsissle
volva margining the broad
saucer-like bulb as described for Amanita mappa. The color
of A. mappa is usually said to
be straw color, but Fries even
says that the color is as in A.
pballoides, "now white, now
green, now yellow, now dark
brown" (Epicrisis, page 6).
According to this, Fig. 58
would represent A. mappa.
The variable condition in
this one species A. phalloides,
now splitting at the apex, now
tearing
up irregularly, now
FIGURE 58.-Amanita phalloides, volva "circumsissle,"
splitting in a definitely circoncave bulb margined by definite short limb of
volva; upper part of volva has disappeared from
cumsissle manner, seems to
cap; cap whitish, tinged with brown.
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bid defiance to any attempt to separate the species of Ama11ita into
groups based on the manner in which the volva ruptures. While it
seems to be quite fixed and
characteristic in certain species,
it is so extremely variable in
others as to lead to the suspicion
that it is responsible in some
cases for the multiplication and
confusion of species. At the
same time, the occurrence of
some of these forms at certain
seasons of the year suggests
the desirability of prolonged and
careful study of fresh material,
and the search for additional
evidence of the unity of these
forms, or of their definite segregation.
Since the Amanita pballoides
occurs usually in woods, or along
borders of woods, there is little
danger of confounding it with
edible mushrooms collected in
lawns distant from the woods,
and in open fields. However,
it does occur in lawns bordering
on woods, and in the summer of
1899 I found several of the white
forms of this species in a lawn
distant from the woods. This
should cause beginners and
those not thoroughly familiar
with the appearance of the plant
to be extremely cautious against
eating mushrooms simply because they were not collected in
or near the woods. Furthermore, sometimes the white form
of the deadly amanita possesses
a faint tinge of pink in the gills,
which might lead the novice FIG URE 59·- Amanita verna, white (natural size}.
Copyright 1900.
to mistake it for the common
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mushroom. The bulb of the deadly amanita is usually inserted
quite deep in the soil or leaf mold, and specimens are often picked
leaving the very important character of the volva in the ground, and
then the plant might easily be taken for the common mushroom, or
more likely for the smooth lepiota, Lepiota naucina, which is entirely
whit~, the gills only in age showing a faint pink tinge. It is very
important, therefore, that, until one has such familiarity with these
plants that they are easily recognized in the absence of some of
these characters, the stem should be carefully dug from the soil.
In the case of the specimens of the deadly amanita growing in the
lawn on the campus of Cornell University, the stems were sunk to
three to four inches in the quite hard ground .
Amanita verna Bull. Deadly Poisonous.-The Amanita verna is by
some considered as only a white form of the Amanita phaltoides.
It is of a pure white color,
and this in addition to its
very poisonous property
has led to its designation
as the " d e s tr o y i n g
angel."
The pileus is smooth
and viscid when moist;
the gills free ; the stem
stuffed or hollow in age;
the annulus forms a broad
collar, and the volva is
split at the apex, and
being quite stout, the
free limb is prominent,
and it hugs more or less
closely to the base of the
stem.
Figure 59 repre~
FtGURE 6o.-Amanita verna, "buttons," cap bursting through
the volva; left-hand plant in section (natural size). Copysents the form of the
right 1900.
plant which Gillet recognizes as A. verna; the pileus convex, the annulus broad and entire,
and the stem scaly. These floccose scales are formed as a result of
the separation of the annulus from the outer layer of the stem.
The characters presented in the formation of the veil and annulus
in this species are very interesting, and sometimes present two of
the types in the formation of the veil and annulus found in the genus
Amanita. In the very young plant, in the button stage, as the
young gills lie with their edges close against the side of the stem,
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loose threads extend from the edges of the gills to the outer layer of
the stem. This outer layer of the stem forms the veil, and is more
or less loosely conn:cted with the firmer portion of the stem by loose
threads. As the pileus expands, the threads connecting the edges
of_ the gills with the veil are stronger than those which unite the veil
with th~ surface of the stem. The veil is separated from the stem
then, simultaneously, or nearly
so, throughout its entire extent,
and is not ripped up from below
as in Amanita velatipes.
As the pileus expands, then,
the veil lies closely over the edges
of the gills until finally it is freed
from them and from the margin
of the pileus . As the veil is split
off from the surface of the stem
'
the latter is torn into numerous
floccose scales, as shown in Fig.

59·

In other cases, in addition to
the primary veil which is separated from the stem in the manner described above, there is a
secondary veil formed in exactly
the same way as that described
for Amanita velatipes.
In such cases there are two
veils, or a double veil, each attached to the margin of the pileus,
the upper one ascending over the
edges of the gills and attached
above on the stem, while the
lower one descends and is attached below as it is being ripped
FIGURE 61.-Amanita verna small form, white
up from a second layer of the
(natural size). Copyright r9oo.
stem. Figures 59--61 are from
plants c~llect.ed at Blowing Rock, N. C., in September, 1899.
Amantta vtrosa Fr. Deadly Poisonous.- This plant also by some is
regarded as on!~ a f~rm ?f Amanita phalloides. It is a pure white
plant and the _pileus IS v1scid as in the A. verna and A. phalloides.
~he_ volva s~ltt: at the apex as i_n A. verna, but the veil is very
f1 ag1le and to1n mto shreds as the p1leus expands, portions of it cling-

ing to the margin of the cap as
well as to the stem, as shown in
Fig. 62. The stem is also adorned
with soft floccose scales . Gillet
further states that the pileus is
conic to campanulate, not becoming convex as in A. verna and A.
phalloides.
The variability presented in
the character of the veil and in
the shape of the pileus suggests,
as some believe, th at a ll these
are but forms of a single variable
species. On the other hand, we
need a more careful and extended
field study of these variations .
Doubtless different interpretations of the specific limits by
different students will lead some
to recognize several species where
othe rs would recognize but one .
Since species are not distinct
creations there may be tolerably
good grounds for both of these
views.
Amanita floccocephala Atkinson
Probably Poisonous.- This species
occurs in woods and groves at
Ithaca during the autumn . The
plants are medium sized , 6-8 em .
high, the cap 3-6 em. broad, ana
the stems 4-6 em . in thickness.
The pileus is hemispherical to
convex, and expanded, smooth,
whitish, with a tinge of straw
color, and covered with torn,
thin floccose patches of the upper
half of the circumsissle volva.
The gills are white and adnexed .
The spores are globose, 7-IOJA-.
The stem is cylindrical or slightly
tapering above, hollow or stuffed,
FI<:l . RE

62.- Amanita virosa, white (natural sizt ).
Copyright 19 00.
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floccose scaly and abruptly bulbous below. The annulus is superior,
that is, near the upper end of the stem, membranaceous, thin, sometimes tearing, as in A. virosa. The volva is circumsissle, the margin
of the bulb not being clear cut and prominent, because there is much
refuse matter and soil interwoven with the lower portion of the volva.
The bulb closely resembles those in Cooke's figure (Illustrations, 4)
of A. mappa. Figure 63 shows these characters well.

FIGURE

63.-Amanita floccocepala (natural size).

Copyright

1900.

Amanita velatipes Atkinson. Properties Unknown.- This plant is very
interesting since it shows in a striking manner the peculiar way
in which the veil is formed in some of the species of Amanita.
Though not possessing brilliant colors, it is handsome in its form and
in the peculiar setting of the volva fragments on the rich brown or
faint yellow of the pileus. It has been found on several occasions
during the month of July in a beech woods on one of the old flood
plains of Si x-mile creek, one of the gorges in the vicinity of Ithaca,
N. Y. The mature plant is from 15-20 em. high, the cap from
8-IO em. broad, and the stem I-I.S em. in thickness.
The pileus is viscid when moist, rounded, then broadly oval and
convex to expanded, striate on the margin, sometimes in old

64

STUDIES OF AMERICAN FUNGI.

plants the margin is elevated. It is smooth throughout, and of a
soft, rich hair brQwn, or umber brown color, darker in the center.
Sometimes there is a decided but dull maize yellow tinge over the
larger part of the pileus, but even then the center is often brown
in color, shading into the yellow color toward the margin; the light
yellow forms in age, often thinning out to a cream color. The flesh
of the pileus is rather thin, even in the center, and becomes very
thin toward the margin, as shown in Fig. 67. The scales on the
pileus are more or less flattened, rather thin, clearly separated from
the pileus, and easily removed. They are more or less angular, and
while elongated tran versely at first, become nearly isodiametric as

FIGURE 65.-Amanita velatipes. Different stages of "buttons," in the right-hand
plant the upper part of the volva separating to form the scales (natural size).
Copyright 1900.
-

the pileus becomes fully expanded, passing from an elongated form
to rectangular, or sinuous in outline, the margin more or less upturned,
especially in age, when they begin to loosen and "peel" from the
surface of the cap. They are lighter in color than the pileus and I
have never observed the yellow tint in them. The gills are white,
broad at the middle, about 1 em., and taper gradually toward each
end. The spores are usually inequilaterally oval, 8-ro x 6-7 Jl,
granular when young, when mature with a large oil drop.
The stem is cylindrical, somewhat bulbous, the bulb often tapering abruptly, as shown in Figs. 64, 66. The stem is white, smooth,
or floccose scaly where the veil has been ripped off from it. It is

15, FIGURE 64.-.Amanita ve!atipes (3 /4 natural size). Cap hair-brown, or
umber-br_own, somet1mes w1th tmge of lemon-yellow, or entirely maize-yellow.
Scales, gills, and ·tern white. Copyright 1900.

PLATE
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hollow and stuffed with loose cottony threads, as shown in Fig. 67.
The veil is formed by the ripping up of the outer layer of the stem
as the latter elongates and as the pileus expands. When it is freed
from the margin of the cap it collapses and hangs downward as a
broad collar (Fig . 64). The annulus is inferior, its position on the
stem being due to the peculiar way in which it is formed.

66.- Amanita velatipes. Three plants natural size, the left-hand one
sectioned, showing stuffed center of stem. Others shmv how veil is ripped up
from the stem. For other details see text. Copyright 1900.

FIGURE

Some of the stages of development are illustrated in Figs. 64-67.
The buttons are queer looking objects, the bulb being the most
prominent part. It tapers abruptly below, and on the upper side is
the small rounded young cap seated in the center. The volva is
present as a rough floccose layer, covering the upper part of the bulb
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and the young cap. As the stem elongates and the pileus enlarges
and expands, the volva is torn into areolate patches. The lower
patches, those adjoining the margin of the cap and the upper part of
the bulb, are separated in a more or less concentric manner. One or
more of them lie on the upper part of the bulb, forming the " limb "
of the " ocreate " volva. Others lie around the margin of the pileus.
Sometimes an annular one bordering the pileus and bulb is left clinging part way up on the stem, as shown in Fig. 66. The concentric
arrangement on the pi leus is sometimes shown for a considerable
time, as in Fig. 67, the elongated areas being present in greater number at this age of the pileus. However, as the pileus expands more,
these are separated into smaller areas and their connection with the
surface of the pileus becomes less firm .
The formation of the veil and annulus can be easily followed in
these figures . The margin of the cap in the button stage is firmly
connected with the outer layer of the stem at its lower end. This
probably occurs by the intermingling growth of the threads from the
lower end of the stem and the margin of the cap, while the edges of
the gills are quite free from the stem . Now as the stem elongates
and the cap expands the veil is "ripped " up from the outer part of
the stem . This is very clearly shown in Fig. 66, especially where
two strips on the stem have become disconnected from the margin
of the cap and are therefore left in position on the outside of the stem.
This species is related to A. excelsa Fr., which is said to have a
superior ring.
Amanita cotburoata Atkinson. Probably Poisonous.- The booted
amanita, Amanita cothurnata, I have found in two different years in
the Blue Ridge mountains at Blowing Rock, N. C., once in 1888,
during the first week of September, and again during the three first
weeks in September, 1899. It occurs sparingly during the first week
or so of September, and during the middle of the month is very
abundant. The species seems to be clearly distinct from other
species of Amanita, and there are certain characters so persistent as
to make it easily recognizable. It ranges in height from 7-12 em.
and the caps are 3-7 em. or more broad, while the stems are 4-10
mm. in thickness .. The entire plant is usually white, but in some
specimens the cap has a tinge of citron yellow, or in others tawny
olive, in the center.
The pileus is fleshy, and passes, in its development, from nearly
globose to hemispherical, convex, expanded, and when specimens
are very old sometimes the margin is elevated. It is usually white,
though specimens are found with a tinge of citron yellow in the

PLATE 16, FIGURE 67.-Amanita velatipes. The right-hand plant shows how the
veil is ripped up from the stem, and also shows the transversely elongate
scales on the cap. For details see text (natural size). Copyright 1900.
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center, or of tawny olive in the center of other specimens. The
pileus is viscid, strongly so when moist. It is finely striate on the
margin, and covered with numerous, white, floccose scales from the
upper half of the volva, forming more or less dense patches, which
may wash off in heavy rains. The gills are rounded next the stem,
and quite remote from it. The edge of the gills is often eroded or
frazzly from the torn out threads with which they were loosely connected to the upper side of the veil in the young or button stage.
The spores are globose
or nearly so, with a
large "nucleus" nearly
filling the spore.
The stem is cylindrical, even, and expanded below into quite
a large oval bulb, the
stem just above the
bulb being margihed by
a close fitting roll of the
volva, and the upper
edge of this presenting
the appearance of having been sewed at the
top like the rolled edge
of a garment or buskin .
The surface of the stem
_ is minutely floccose
scaly or strongly so,
and decidedly h o II ow
FIGURE 69.-Amanita cothurnata. Different stages opening up
even from a very young
of plant, the two center ones showing veil being ripped from
stem, but veil narrow. The right-band illustration has been
stage, or_sometimes
scratched transversely, these marks not being characteristic
when young with loose
of the plant (natural size). Copyright 1900.
threads in the cavity.
Figures 68-70, from plants (No. 3JIS, C . U. herbarium) collected
at Blowing Rock, N. C., during September, 1899, illustrate certain
of the features in the form and development of this plant.
In Amanita jrostiana the remains of the volva sometimes form a
similar collar, but not so stout, on the base of the stem. The variations in A . jrostiana where the stem, annulus and gills are white
might suggest that there is a close relationship between A. frostiana
and A. cothurnata, and that the latter is only a form of the former.
From a careful study of the two plants growing side by side the
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evidence is convincing that the two are distinct. Amanita jrostiana
occurs also at Blowing Rock, appearing earlier in the season than
A. cothumata, and also being contemporary with it. A. frostiana is
more variable, not nearly so viscid, nor nearly so abundant, the
stem is solid or stuffed, the annulus is more frail and evolved from
the stem in a different manner. The volva does not leave such a
constant and well defined roll where it separated on the stem transvers<:'ly, and the pileus is yellow or orange. When A. cothumata is
yellowish at all it is a
different tint of yellow
and then only a tinge
of yellow at the center.
Albino or faded forms
of A. jrostiana might
occur, but we would
not expect them to appear at a definite
season of the year in
great abundance while
the normal form, showing no intergrading
specimens in the same
locality, continued to
appear in the same
abundance and with
the same characters
as before. The dried
plants of A. cothurnata
are apt to be co me
tinged with yellow on
the gills, the upper
FIGURE 70.-Amanita cothurnata.
Two plants in section showing clearly hollow stem, \'eil attachment, etc. (natural size).
part of the stem and
Copyright 1900.
upper part of the annulus during the processes of drying, but the pileus does not change
in like manner, nor do these plants show traces of yellow on these
parts when fresh. The spores are also decidedly different, though
the shape and size do not differ to any great extent. In A.jrostiana
and the pale forms of the species the spores are nearly globose or
oval, rarely with a tendency to become elliptical, but the content is
quite constantly finely granular, while the spores of A. cothurnata are
perhaps more constantly globose or nearly so, but the spore is nearly
filled with a highly refractive oil globule or '' nucleus.'' The pileus of
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A. jrostiana is also thinner than that of A. cotlzumata. It is nearer,
in some respects, to specimens of Amanita pantherina received from
Bresadola, of Austria-Hungary.
Amanita spreta Pk. Said to be Poisonous.-According to Peck this
species grows in open or bushy places. The specimens illustrated
in Fig. 71 grew in sandy ground by the roadside near trees in the
edge of an open field at Blowing Rock, . C., and others were found
in a grove. The plants are 10-15 em. high, the caps 6-12 em.
broad, and the stems 8-12 mm. in thickne s. The pileus is convex

FIGURE 7 I.-Amanita spreta. The two outside plants show the free limb of the
volva lying close against the stem (natural size, often larger). Copyright 1900.

to expanded, gray or light drab, and darker on the center, or
according to Dr. Peck it may be white. It is smooth, or with only
a few remnants of the volva, striate on the margin, and 1-.5 em.
thick at the center. The gills are white, adnexed, that is they reach
the stem by their upper angle . The stem is of the same color as the
pileus but somewhat lighter, white to light gray or light drab,
cylindrical, not bulbous, hollow or stuffed. The annulus is thin and
attached above the middle of the stem. The volva is sordid white,
and sheathes the stem with a long free limb of 3-5 lobes. It splits at
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the apex, but portions sometimes cling to the surface of the pileus.
Figure 71 is from plants (No. 3707, C. U.) collected at Blowing
Rock, N. C., September, 18gg.
Amanita cresarea Scop. Edible, but use great caution.- This plant
is known as the orange amanita, royal agaric, Cresar's agaric, etc.
It is one of the most beautiful of all the agarics, and is well distributed over the earth. With us it is more common in the Southern
States. It occurs in the summer and early autumn in the woods.
It is easily recognized by its usually large size, yellow or orange
color of the cap, gills, stem and ring, and the prominent, white,
sac-like volva at the base of the stem. It is usually 12-20 em. high,
the cap s-ro em . broad, and the stems 6-ro mm. in thickness,
though it may exceed this size, and depauperate forms are met with
which are much smaller.
The pileus is ovate to bell-shaped, convex, and finally more or less
expanded, when the surface may be nearly flat or the center may be
somewhat elevated or umbonate and the margin curved downward.
The surface is smooth except at the margin, where it is prominently
striate. The color varies from orange to reddish or yellow, usually
the well developed and larger specimens have the deeper and richer
colors, while the smaller specimens have the lighter colors, and the
color is usually deeper on the center of the pil~us. The gills are
yellow, and free from the stem. The stem is hollow, even in young
plants, when it may be stuffed with loose threads. It is often very
floccose scaly below the annulus . It is cylindrical, only slightly
enlarged below, where it is covered by the large, fleshy, sac-like
white volva. The annulus is membranaceous, large, and hangs like
a broad collar from the upper part of the stem. The stem and ring
are orange or yellow, the depth of the color varying more with the
size of the plant than is the case with the color of the cap. In small
specimens the stem is often white, especially in depauperate specimens are the stem and annulus white, and even the gills are white
when the volva may be so reduced as to make it difficult to distinguish
the specimens from similar specimens of the poisonous fly agaric.
In the button stage the plant is ovate and the white color of the
volva, which at this time entirely surrounds the plants, presents an
appearance not unlike that of an egg. The volva splits open at the
apex as the stem elongates . The veil is often connected by loose
threads with the outer portion of the stem and as the pileus expands this
is torn away, leaving coarse floccose scales on the stem. Some of the
different stages in the opening of the plant are shown in Fig. 72.
This illustration is taken from a photograph of plants (No. 3726, C.
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Fig. I.-Amanita rubescens.
Copyright Igoo.

Fig. 2.-A. ccesaria.
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U. herbarium) collected at Blowing Rock, N.C., September, 1899.
The plant is said to be one of the best esculents, and has been prized
as an article of food from
ancient times. Great caution hould be used in distinguishing it from the fly
agaric and from other amanitas.
Amanita rube sc en s Fr.
Edible, but use great caution.- The reddish amanita,
Amanita rubescens, is so
called because of the sordid
reddish color diffused over
the entire plant, and especially because bruised portions quickly change to a
reddish color. The plant
is often quite large, from
12-20 em. high, the cap
8-12 em . broad and the
stem 8-12 mm. in thickness, but it is sometimes
much smaller. It occurs
during the latter part of
the summer and in early
autumn, in woods and open
places.
The pileus is oval to
convex, and becoming expanded when old. It is
smooth or faintly striate on
the margin, and covered
with numerous scattered,
thin, floccose, grayish
scales, forming remnants of
FIGURE 73.-Amanita rubescens.
Plant partly expanded.
the larger part of the volva
Dull reddish brown, stains reddish where bruised ; for
other details see text (natural size). Copyright 1900.
or outer veil. The color of
the cap varies correspondingly, but is always tinged more or less distinctly with pink,
red, or brownish red hues. The gills are white or whitish and
free from the stem. The stem is nearly cylindrical, tapering some
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above, and with a prominent bulb which often tapers abruptly below.
In addition to the suffused dull reddish color the stem is often stained
with red, especially where handled or touched by some object. There
are very few evidences of the volva on the stem since the volva is so
floccose and torn into loose fragments, most of which remain on the
surface of the cap. Sometimes a few of these loose fragments are seen
on the upper portion of the bulb, but they are easily removed by
handling or by rains. The annulus is membranous, broad, and fragile .
Sin<;e the plant has become well known it is regarded as excellent and wholesome for food and pleasant to the taste. In case of
the larger specimens there should be no difficulty in distinguishing it
from others by those who care to compare the descriptions closely
with the fresh specimens. But as in all cases beginners should use
extreme caution in eating plants they have not become thoroughly
familiar with . Small specimens of this species sometimes show but
little of the reddish color, and are therefore difficult to determine.
Figures 73 and 74 are from plants (No. 3727 C . U. herbarium)
collected at Blowing Rock, N. C ., during September, 1899.
Amanita solitaria Bull. Edible, but use caution. - The solitary
amanita, like many other plants, is not alvvays true to its name.
While it often occurs solitary, it does occur sometimes in groups . It
is one of the largest of the amanitas . Its large size, together with its
chalky white or grayish white color, and ragged or shaggy appearance, makes it a striking object in the woods, or along roadsides in
woods where it grows. Frequently parts of the cap, the entire stem
and the gills are covered with a white, crumbly, floccose substance
of a mealy consistency which often sticks to the hands or other objects. The plant ranges from 15-20 em . or more high, the cap from
8-15 em. broad, and the stems are 1-2 em. or more in thickness .
In form the pileus ranges from nearly globose in the button stage,
to hemispherical, convex and expanded, when quite old the margin
becoming more or less elevated . It is covered either with flaky or
floccose portions of the volva, or with more or less distinct conic
white scales, especially toward the center. The conic scales are
easily rubbed off in handling or are easily washed off by rains.
Many of them are loosened and fall because of the tension produced
by the expanding pileus on the surface of which they rest. These
scales vary in size from quite small ones, appearing like granules, to
those fewer in number and larger, 3 mm . high and nearly as broad
at the base. In other cases the scales are harder and stouter and
dark colored. These forms will be discussed after the description of
the other parts of the plant.
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The gills are free, or are only attached by the upper inner angle;
the edges are often floccose where they are torn from the slight union
with the upper surface of the veil. The stem is cylindrical, solid or
stuffed when old, enlarged usually below into a prominent bulb which
then tapers into a more or less elongated root-like process, sometimes
extending 5-10 em. in the ground below the bulb. In rare cases the
bulb is not present, but the cylindrical stem extends for a considerable distance into the ground. The veil is a very interesting part of
the plant and the manner in which it forms and disappears as the
cap expands is worth a careful study. This is well shown in Figs.
75, 76, from photographs of plants (No. 3731 C. U. herbarium) made
at Blowing Rock, N. C., during September, 1899.
During the latter part of August and the first three weeks of September the plants were quite common in the mountain woods at
Blowing Rock. In certain features there was close agreement in the
case of all the specimens examined, especially in the long rooting
character of the base of the stem . The veil and annulus were also
quite constant in their characters, though sometimes a tendency was
manifested to split up more irregularly than at other times. In the
character of the warts of the pileus there was great variation, showing typical forms of Amanita solitaria and grading into forms which
might be taken for typical Amanita strobiliformis. Especially is this
so in the case of some of my specimens (No. 3733), where the scales
are pyramidal, dark brown, surrounded by a sordid buff or grayish
area, and these latter areas separated by narrow chinks whitish in
color . The scales in this specimen are fixed quite firmly to the surface of the pileus. In other specimens (No. 3732) these hard scales
remove quite easily, while in still another the pileus is almost smooth,
even the floccose scales having been obliterated, while a very few of
the hard angular warts are still present. In another half expanded
plant (of No. 3732) the warts are pyramidal, 4-6 mm. long at the center of the pileus and rather closely imbricated, hard, and firmly joined
to the surface of the cap. In Nos. 3733 and 3731 the spores measure 7-9 x 4-6 JA. In 3732 they are longer, varying from 7-II JA.
The specimens with the long hard scales suggest Amanita strobiliformis Vittad., but the long rooting base of the stem does not agree
with the description of that plant, but does clearly agree with Amanita
solitaria Bull. A study of the variations in these plants suggests
that Amanita solitaria and strobiliformis Vittad., represent only variations in a single species as Bulliard interpreted the species more than
a century ago. Forms of the plant are also found which suggest that
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A. polypyramis B. & C., collected in North Carolina, is but one of the
variations of A. solitaria.
Figures 75, 76 show well certain stages in the development of
this plant. The conical or pyramidal warts are formed in a very
young stage of the plant by the primary separation of the outer part
of the volva, and as the pileus expands more, and the cessation of
growth of the outer veil proceeds inward, the scales become more
widely separated at the apex and broader at the base. In some
cases the volva is probably thinner than in others, and with the
rapid expansion of the pileus in wet weather the scales would be
smaller, or more floccose. But with different conditions, when it is
not so wet, the plant expands less rapidly, the surface of the pileus
becomes drier, the volva layer does not separate so readily and the
fissures between the scales proceed deeper, and sometimes probably
enter the surface of the pileus, so that the size of the warts is augmented. A similar state of things sometimes takes place on the
base of the stem at the upper margin of the bulb, where the concentric fissures may extend to some distance in the stem, making the
scales here more prominent in some specimens than in others. A
simi lar variation in the character of the scales on the bulb of Amanita
muscaria is sometimes presented.
The veil is often loosely attached to the edges of the gills, and so
is stripped off from the stem quite early. Sometimes it is more
strongly adherent to the stem, or portions of it may be, when it is
very irregularly ruptured as it is peeled off from the stem, as
shown in the plant near the left side in Fig. 7 5. The veil is very
fragile and often tears a little distance from the margin of the cap,
while the portion attached to the stem forms the annulus. This
condition is shown in the case of three plants in Fig. 75. The plant
is said to be edible .

AMANITOPSIS Roze.
This genus has white spores, and a volva, but the annulus and
inner veil ar.: wanting. In other respects it agrees with Amanita.
It is considered as a subgenus of Amanita by some.
Amanitopsis vaginata (Bull.) Roz. Edible.-The sheathed amanitopsis, A. vaginata, is a quite common and widely distributed plant
in woods. It is well named since the prominent volva forms a large
sheath to the cylindrical base of the stem. The plant occurs in
several forms, a gray or mouse colored form, and a brownish or
fulvns form, and sometimes nearly white. These forms are recog-

PLATE 22, FIGURE

76.-Amanita solitaria. Three plants, 3/4 natural size.
Copyright 1900.
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nized by some as varieties, and by others as species. The plants
are 8-I 5 em. high, the caps 3-7 em. broad, and the stems 5-8 mm.
in thickness.
The pileus is from ovate to bell-shaped, then convex and expanded,
smooth, rarely with fragments of the volva on the surface. The
margin is thin and marked by deep furrows and ridges, so that it is
deeply striate, or the terms sulcate or pectinate sulcate are used to
express the character of the margin. The term pectinate sulcate is
employed on account of a series of small elevations on the ridges,
giving them a pectinate, or comb-like, appearance. The color varies
from gray to mouse color, brown, or ochraceous brown. The flesh
is white. The gills are white or nearly so, and free. The s pores
are globose, 7-10 )A in diameter. The stem is cylindrical, even, or
slightly tapering upward, hollow or stuffed, not bulbous, smooth, or
with mealy particles or prominent floccose scales. These scales are
formed by the separation of the edges of the gills from the surface .of
the stem, to which they are closely applied before the pileus begins
to expand. Threads of mycelium growing from the edge of the
lamella: and from the stem intermingle . When the pileus expands
these are torn asunder, or by their pull tear up the outer surface of
the stem . The volva forms a prominent sheath which is usually
quite soft and easily collapses (Fig. 77) .
The entire plant" is very brittle and fragile. It is considered an
excellent one for food. I often eat it raw when collecting.
Authors differ as to the number of species recognized in the plant
as described above. Secretan recognized as many as ten species.
The two prominent color forms are quite often recognized as two
species, or by others as varieties; the gray or mouse colored form
as A. livida Pers ., and the tawny form as A. spadicea Pers. According to Fries and others the livida appears earlier in the season
than spadicea, and this fact is recognized by some as entitling the two
to specific rank . Plowright (Trans. Brit. Mycol. Soc., p. 40,
1897-98) points out that in European forms of spadicea there is a
second volva inside the outer, and in livida there :ue "folds or
wrinkles of considerable size on the inner surface of the volva."
He thinks the. two entitled to specific rank. At Ithaca and in the
mountains of North Carolina I have found both forms appearing at
the same season, and thus far have been unable to detect the differences noted by Plowright in the volva. But I have never found
intergrading color forms, and have not yet satisfied myself as to
whether or not the two should be entitled to specific rank.
Some of the other species of Amanitopsis found in this country
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are A. nivalis Grev., an entirely white plant regarded by some as
only a white form of A. vaginata. Another white plant is A. volvata
Pk., which has elliptical spores, and is striate on the margin instead
of sulcate.
Amanitopsis farinosa Schw.-The mealy agaric, or powdery amanita, is a pretty little species. It was first collected and described
from North Carolina oy de Schweinitz (Synop. fung Car. No. 552,
1822 ), and the specimens illustrated in Fig. 78 were collected by me
at Blowing Rock, N. C, during September, 1899. Peck has given
in the 33rd Report N. Y. State Mus., p. 49, an excellent description

FIGURE

78.-Amanitopsis farinosa.

Cap grayish {natural size).

Copyright

1900.

of the plant, though it often exceeds somewhat the height given by
him. It ranges from 5-8 or IO em . high, the cap from 2-3 em. broad,
and the stem 3-6 mm. in thickness.
The pileus is from subglobose to convex and expanded, becoming
nearly plane or even depressed by the elevation of the margin in old
specimens. The color is gray or grayish brown, or mouse colored.
The pileus is thin, and deeply striate on the margin, covered with a
grayish floccose, powdery or mealy substance, the remnant of the
evanescent volva. This substance is denser at the center and is
easily rubbed off. The gills are white and free from the stem. The
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Since the plant occurs in the same situations as the Agaricus
campestris it might be mistaken for it, especially for white forms.

But of course no harm could come by eating it by mistake for the
common mushroom, for it is valued just as highly for food by some
who have eaten it. If one should look at the gills, however, they
would not likely mistake it for the common mushroom because the
gills become pink only when the plant is well expanded and quite
old. There is much more danger in mistaking it for the white
amanitas, A. phalloides, A. verna, or A . virosa, since the gills of these
deadly plants are white, and they do sometimes grow in lawns and

FIGl' RE

8o.-Lepiota naucina.-Section of three plants, different ages.

other grassy places where the smooth lepiota and the common
mushroom grow. For this reason one should study the descriptions
and illustrations of these amanitas given on preceding pages, and
especially should the suggestions given there about care in collecting
plants be followed, until one is so certainly familiar with the
characters that the plants would be known " on sight."
The pink color of the gills of this lepiota has led certain students
of the fungi into mistakes of another kind. This pink color of the
gills has led some to place the plant among the rosy spored agarics
in the genus Annularia, where it was named Annularia la:vis by
Krombholtz (vide Bresadola Funghi Mangerecci e velenosi, p. 29,
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l'LATE 25, FIGURE

81.-Lepiota procera. Grayish brown to reddish brown, gill and flesh
white (3 /4 natural size). Copyright H)OO.

1899). It fits the description of that plant exactly. The pink color
of the gills, as well as the fact that the gills turn brownish when dry,
has led to a confusion in some cases of the Lepiota naucina with the
chalky agaric, Agariws cretaceus. The external resemblance of the
plants, as shown in various illustrations, is very striking, and in the
chalky agaric the gills remain pink very late, only becoming brown
when very old.
Lepiota procera Scop. Edible.- The parasol mushroom, Lepiota
procera, grows in pastures, lawns, gardens, along roadsides, or in thin
woods, or in gardens. It is a large and handsome plant and when
expanded seems not inappropriately named. It is from 12-20 em. or
more high, the cap expands from 5- 12 em., while the stem is 4- 7 mm.
in thickness. It occurs during summer and in early autumn.
The pileus is oval, then bell-shaped, convex and nearly expanded,
with usually a more or less prominent elevation (umbo) at the
center. Sometimes it is depressed at the center. It is grayish
brown or reddish brown in color on the surface and the flesh is
whitish . As the cap expands the surface layer ceases to grow and
is therefore cracked, first narrow chinks appearing, showing white or
grayish threads underneath. As the cap becomes more expanded
the brown surface is torn into scales, which give the cap a more or
less shaggy appearance except on the umbo, where the color is more
uniform. The -torn surface of the pileus shows numerous radiating
fibres, and it is soft and yielding to the touch. The gills are remote
from the stem, broad, and crowded. The spores are long, elliptical,
12-17 fl long. The stem is cylindrical, hollow, or stuffed, even,
enlarged below into a prominent bulb, of the same color as the pileus,
though paler, especially above the annulus. The surface is usually
cracked into numerous small scales, the chinks between showing the
white inner portion of .the stem. The ring is stout, narrow, usually
quite free from the stem, so that it can be moved up and down on
the stem, and is called a movable ring.
Figure 81 is from plants (No. 3842, C. U. herbarium) collected
in a garden at Blowing Rock, N. C., during September, 1899.
A closely related plant, Lepiota racbodes Vitt., has smaller spores,
9- 12 x 7-9 Jl. It is also edible, and by some considered only a variety
of L. prow·a. It is rare in this country, but appears about Boston
in considerable quantities "in or near greenhouses or in enriched
soil out of doors," where it has the appearance of an introduced
plant (Webster, Rhodora, 1: 226, 1899). It is a much stouter plant
than L. procera, the pileus usually depressed, much more coarsely
scaly, and usually grows in dense clusters, while L. procera usually
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occurs singly or scattered, is more slender, often umbonate . L.
racbodes has a veil with a double edge, the edges more or less fringed.
The veil is fixed to the stem until the plant is quite mature, when it
becomes movable. T he flesh of the plant on exposure to t he air
becomes a brownish orange tint.
Lepiota morgani P k. -This plant occurs from Ohio, southwa rd and
west. It grows in grassy places, especially in wet pastu res . It is

em . high, the cap 4-10 em . broad, and the stem 4-10 mm. in thickness. The cap is adorned with reddish or reddish brown scales
except on the center, where the color is uniform because the surface
is not broken up into scales. The flesh is white, but changes to
reddish when cut or bruised , and the whole plant becomes reddish
on drying.
Figu re 82 is from plants ( No. 2718, C. U. herbarium) collected
at Ithaca.
T he European plant, L. badhami, also reported in this country,
changes to a brownish red . It is believed by some to be identical
with L. america11a.

FIGURIC

FrGt•RE 82.-Lepiota americana.

Scales and center of cap reddish or
reddish brown. Entire plant turns reddish on drying (natural ize).
Copyright 1900.

one of the largest of the Iepiotas, ranging from 2o-40 em . high, the
cap 2o-3o em. broad, and the stem about 2 em. in thickness. The
pileus, when fully expanded, is whiti h, with large dark scales,
especially toward the center. The ring is large, sometimes movable,
and the gills and spores are greenish. Some report the plant as
edible, while others say illness results from eating it.
Lepiota americana Pk. Edible. -This plant is widely distributed in
the United States. The plants occur ingly or are clustered, 6-12

83.- Lepiota cristata. Entirely white, but scales grayish or pinkish brown,
stem often flesh color (natural size). Copyright 1900.

Lepiota acutesquamosa W einm . -T his is a medium or small sized
plant with a floccose pileus adorned with small, acute, erect scales,
and has a loose, hairy or wooly veil which is often torn irregularly.
The erect scales fal l away from the pileus and leave little scars
where they were attached .
Lepiota cristata A. & S. Edible.- The crested Iepiota, Lepiota cristata, occu rs in grassy places and borders of woods, in groves, etc.,
from May to September, and is widely distributed . The plant is
small, 3-5 em. high, the cap 1-4 em. broad, and the stem 2-5 mm. in
thickness . It grows in clusters or is scattered.
The pileus is ovate, bell-shaped, then convex and expanded, and
thin . The surface is at first enti rely dull reddish or reddish brown,
but soon cracks into numerous scales of the same color arranged in a
crested manner, more numerous between the margin and the center,
and often arranged in a concentric manner. The center of the cap
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often preserves the uniform reddish brown color because the pileus
at this point does not expand so much and therefore the surface does
not crack, while the margin often becomes white because of the disappearance of the brown covering here. The gills are free from the
stem, narrow, crowded, and close to the stem. The spores are more
or less angular, elongated, more narrowed at one end, and measure
s-8 X 3-4 JA. The stem is slender, cylindrical, hollow, whitish,
smooth . The ring is small, white, and easily breaks up and disappears.
The characters of the plant are well shown in Fig. 83 from plants
collected at Ith aca. Lepiota angustana Britz. is identical, and according to Morgan L. miamensis Morgan is a white form of L. angustana .
Lepiota asperula Atkinson.-This lepiota resembles A. asper in some
respects, but it is smaller and the spores are much smaller, being very
minute. The plant is 5-8 em . high, the pileus 2-4 ern . broad, and the
stern 4-6 mrn. in thickness. It grows in leaf mould in the woods
and has been found at Ithaca, N. Y., twice during July and September, 1897·
The pileus is convex and bell-shaped, becoming nearly or quite
expanded . It is hair brown to olive brown in color. The surface is
dry, made up of interwoven threads, and is adorned with numerous
small, erect, pointed scales resembling in this respect A. asper Fr.
The gills are white or yellowish, free, but rather close to the stem,
narrow, often eroded on the edge, sometimes forked near the stern,
and some of them arranged in pairs. The spores are oblong, smooth,
and very minute, measuring 5 x 2 JA. The stem is the same color as
the pileus, cylindrical, hollow, with loose threads in the cavity, enlarged into a rounded bulb below, minutely downy to pubescent.
The outer portion of the bulb is formed of intricately interwoven
threads, among which are entangled soil and humus particles. The
veil is white, silky, hairy, separating from the stem like a dense cortina, the threads stretched both above and below as shown in Fig.
84 from plants (No. 3157 C. U. herbarium), collected at Ithaca.
In some specimens, as the pileus expands, the spaces between
the pointed scales are torn, thus forming quite coarse scales which
are often arranged in more or less concentric rows, showing the
yellow-tinged flesh in the cracks, and the coarse scales bearing the
fine point at the center. A layer connecting the margin of the pileus
with the base of the stern and covered with fine brown points, sometimes separates from the edge of the cap and the base of the stem,
and clings partly to the cortina and partly to the stern in much the
same way that portions of the volva cling to the stem of certain
species of Amanita, as seen in A. velatipes (Fig. 66) . Sometimes
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this is left on the base of the stem and then resembles a short, free
limb of a valva, and suggests a species of Amanita. The scales,
however, are concrete with the pileus, and the species appears to
show a closer relationship with Lepiota.

ARMI LLARIA Fr.
In the genus Armillaria the inner veil which forms a ring on the
stem is present. The stem is fibrous, or the outer portion cartilaginous in some species, and not easily separable from the substance of the
pileus (continuous with the hymenophore), and the gills are attached
to the stem, sinuate, or decurrent, spores white. Peck, 43rd Report
N. Y. State Mus., p. 40-45, describes 6 species.
Some of the species resemble very closely certain species of Amanita or Lepiota, but can be distinguished by the firm continuity of
the substance of the stem and cap .
Armillaria mellea Vahl. Edible.- This is one of the most common of
the late summer and autumn fungi, and is widely distributed over
the world . It grows about the bases of old stumps or dead trees, or
from buried roots. Sometimes it is found attached to the living roots
of trees. The plant occurs in tufts or clusters, several to many individuals growing together, the bases of their stems connected with a
black rope-like strand from which they arise. The entire plant is
often more or less honey colored, from which the plant gets its specific
name. Its clustered habit, the usually prominent ring on the stems
and the sharp, blackish, erect scales which usually adorn the center
of the cap, mark it as an easy plant to determine in most cases.
The colors and markings, however, vary greatly, so that some of the
forms are very puzzling. The plant varies in height from 10-15 em.
the cap from 5-10 em. broad, and the stem 4-10 mm. in thickness.
The pileus is oval to convex and expanded, sometimes with a slight
umbo or elevation at the center. The color varies from honey color
to nearly white, or yellowish brown to dull reddish brown, usually
darker on the center. In typical forms the pileus is adorned with
pointed dark brown, or blackish, erect, scales especially abundant
over the center, while the margin is often free from them, but may
be marked with looser floccose, brownish, or yellowish scales. Sometimes there are no blackish pointed scales anywhere on the cap, only
loos.e floccose colored scales, or in some forms the cap is entirely
smooth. The margin in old specimens is often striate. The pileus
is usually dry, but Webster cites an instance in which it was viscid
in wet weather.
The gills are attached to the stem squarely (adnate) or they are
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decurrent (extend downward on the stem), are white, or whitish,
becoming in age more or less dingy or stained. The spores are
rounded or elliptical, 6-.{j JA· The stem is elastic, spongy within and
sometimes hollow. It is smooth or often floccose scaly below the
ring, ·sometimes with prominent transverse bands of a hairy substance. It is usually whitish near the upper end, but dull brown or
reddish brown below the annulus, sometimes distinctly yellowish .
The veil varies greatly also. It may be membranaceous and thin, or
quite thick, or in other cases may be absent entirely. The ring of
course varies in a corresponding manner. As shown in Fig. 85 it is
quite thick, so that it appears double on the edge, where it broke
away from the inner and outer surfaces of the margin of the cap. It
is frequently fixed to the stem, that is, not movable, but when very
thin and frail it often disappears.
The honey colored agaric is said by nearly all writers to be edible,
though some condemn it. It is not one of the best since it is of rather
tough consistency. It is a species of considerable economic importance and interest, since it is a parasite on certain coniferous trees,
and perhaps also on certain of the broad-leaved trees. It attacks the
roots of these trees, the mycelium making its way through the outer
layer, and then it grows beneath the bark. Here it forms fan -l ike
sheets of mycelium which advance along both away from the tree
and towards the trunk. It disorganizes and breaks down the tissues
of the root here, providing a space for a thicker growth of the mycelium as it becomes older. In places the mycelium forms rope-like
trands, at first white in color, but later becoming dark brown and
shining. These cords or strands, known as rhizomorphs, extend for
long distances underneath the bark of the root. They are also found
growing in the hollow trunks of trees sometime . In time enough
of the roots are injured to kill the tree, or the roots are so weakened
that heavy winds will blow the trees over.
The fruiting plants always arise from these rhizomorphs, and by
digging carefully around the bases of the stems one can find these
cords with the stems attached, though the attachment is frail and
the stems are easily separated from the cords. Often these cords
grow for years without forming any fruit bodies. In this condition
they are often found by stripping off the bark from dead and rotting
logs in the woods. These cords were once supposed to be separate
fungi, and they were known under the name Rhizomorpha subcor-

ticalis.
Armillaria aurantia Schaeff. ( Tricholoma peckii Howe) Suspected.This is a very pretty species and rare in the United States. The
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plants are 6-8 em. high, the cap 4-7 em. broad, and the stem 6-8
mm . in thickness. It occurs in woods. It is known by its viscid
pileus, the orange brown or ochraceous rufus color of the pileus and
stem, and the color of the stem being confined to the superficial layer,
which becomes torn into concentric floccose scales, forming numerous
minute floccose irregular rings of color around the stem.
The pileus is convex to expanded, with an umbo, and the edge
inrolled, fleshy, thin, viscid, ochraceous rufus (in specimens collected

!16.-Armillaria aurantia Schaeff. (=Tricholoma peckii Howe). Cap
orange-brown or ochraceous rufus, viscid; floccose scales on stem same
color (natural size). Copyright 1900.

FIGURE

by myself), darker on the umbo, and minutely scaly from tufts of
hairs, and the viscid cuticle easily peeling off. The gills are narrow,
crowded, slightly adnexed, or many free, white, becoming brown discolored where bruised, and in drying brownish or rufus. The spores
are minute, globose to ovoid, or rarely sub-elliptical when a little
longer, with a prominent oil globule usually, 3-3.5 x 3-5 fl, sometimes a little longer when the elliptical forms are presented. The
stem is straight or ascending, even, very floccose scaly as the pileus
is unrolled from it, scales same color as the pileus, the scales running
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transversely, beirlg separated perhaps by the elongation of the stem
so that numerous floccose rings are formed, showing the white flesh
of the stem between. The upper part of the stem, that above the
annulus, is white, but the upper part floccose.
This plant has been long known in Europe. There is a rather
poor figure of it in Schaeffer Table 37, and a better one in Gillet
Champignons de France, Hymenomycetes, I, opposite page 76, but
a very good one in Bresadola Funghi Mangerecci e Velenosi, Tavel
18, 1899. A good figure is also given by Barla, Les Champignons
des Alpes-Maritimes, Pl. 19, Figs .
1-6. The plant was
first reported from
America in the 41st
Report, State Museum, N. Y., p. 82,
1888, under the name

Tric holoma peckii
Howe, from the
Catskill Mountains,
N. Y. Figure 86 is
from plants (No.
3991, C . U. herbarium) collected in the
Blue Ridge moun tains, at B I owing
Rock, N. C., during
Sept em be r, I 899.
The European and
FIGl" RE 87.-Tricholoma persona tum.
Entire plant grayish brown,
tinged with lilac or purple, spores light ochraceous (natural
American description
size, often larger).
both ascribe a bitter
taste to the flesh of the pileus, and it is regarded as suspicious.
There does not seem to be a well formed annulus, the veil only
being present in a rather young stage, as the inrolled margin of the
pileus is unrolling from the surface of the stem. It seems to be more
in the form of a universal veil resembling the veil of some of the
lepiotas. It shows a relationship with Tricho!oma which possesses in
typical forms a delicate veil present only in the young stage. Perhaps for this reason it was referred by Howe to T1·icholoma as an
undescribed species when it was named T. peckii. If its affinities
should prove to be with Tricholoma rather than with Armillaria, it
would then be known as Tricholoma aumntia.

TRICHOLOMA Fr.
In the genus Tricboloma the volva and annulus are both wanting,
the spores are white, and the gills are attached to the stem, but are
more or less strongly notched or sinuate at the stem. Sometimes
the notch is very slight. The stem is fleshy -fibrous, attached to the
center of the pileus, and is usually short and stout. In some specimens when young there is a slight cobwebby veil which very soon
disappears. The genus is a very large one. Some species are said
to be poisonous and a few are known to be edible. Peck, 44th Report, N. Y. State Mus., pp . 38-64, describes 46 species.
Tricboloma per s on a=
tum Fr. Edible. - This
plant occurs during the
autumn and persists up
to the winter months.
It grows on the ground
in open places and in
The stem is
woods.
short, usually 3-7 em .
long x 1-2 em. in thickness, and the cap is
from 5-10 em. or more
broad . The entire plant
often has a lilac or purple tint.
T he pileus is convex, expanded, moist,
smooth, g r ayish to
brownish tinged with
FIGURE 88.-Tricholoma personatum.
Section (natural
lilac or purple, especially when young, fading out in age. When young the pileus is
sometimes adorned with white mealy particles, and when old the
margin may be more or less upturned and wavy. The gills are
crowded, rounded next the stem, and nearly free but close to the
stem, violet or lilac when young, changing to dull reddish brown
when old. The spores when caught in mass are dull pink or salmon
They measure 7-9 fl. long.
The stem is solid, fibrous,
color.
smooth deep lilac when young and retaining the lilac color longer
than the pileus. Sometimes the base is bulbous as in Fig. 87.
This plant is regarded by all writers as one of the best of the
edible fungi. Sometimes the pileus is water soaked and then the
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flavor is not so fine. The position of the plant is regarded as doubtful by some because of the more or less russety pink color of the
spores when seen in mass, and the ease with which the gills separate from the pileus, characters which show its relationship to the
genus Paxillus.
Tricboloma sejunctum Sower b. Edible.- This plant occurs on the
ground in rather open woods during late summer and in the autumn.
It is 8-12 em. high, the cap 5-8 em. broad, and the stem Io-I 5 mm.
in thickness.

89-Tricholoma sejunctum. Cap light yellow, streaked with dark
threads on the surface, viscid. Stem and gills white (natural size, often
larger). Copyright 1900.

FIG PRE

The pileus is convex to expanded, umbonate, viscid when moist,
light yellow in color and streaked with dark threads in the surface.
The flesh is white, and very fragile, differing in this respect from T.
equestre, which it resembles in general form. The gills are broad,
rather distant, broadly notched near the stem, and easily separating
from the stem. The stem is solid, smooth and shining white . Figure
89 is from plants collected at Ithaca. It is said to be edible .
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CLITOCYBE Fr.
Th e volva and annulus are wanting in this genus, and the spores
are white. The stem is elastic, spongy within, the outside being
elastic or fibrous, so that the fibres hold together well when the stem
is twisted or broken, as in Tricholoma. The stem does not separate
readily from the pileus, but the rather strong fibres are continuous
with the substance of the pileus. The gills are narrowed toward the
stem, joined squarely or decurrent (running down on the stem), very
rarely some of them notched at the stem while others of the same
plant are decurrent. In one species at least (C. laccata, by some
placed in the genus Laccaria), the gills are often strongly notched or
sinuate. The cap is usually plane, depressed, or funnel-shaped,
many of the species having the latter form. The plants grow chiefly
on the ground, though a number of species occur on dead wood. The
genus contains a very large number of species. Peck describes ten
species in the 23rd Report, N.Y. State Mus., p. 76, et seq ., also 48th
Report, p. 172, several species. Morgan, Jour. Cinn. Soc. Nat. Hist.
6: 70-73, describes 12 species.
Clitocybe candida Bres. Edible.- This is one of the large species of
the genus. It occurs in late autumn in Europe. It has been found
on several occasions during late autumn at Ithaca, N. Y., on the
ground in open woods, during wet weather. It occurs in clusters,
though the specimens are usually not crowded. The stem is usually
very short, -2-4 em . long, and 2-3 em. in thickness, while the cap is
up to 10-18 em. broad.
The pileus is sometimes regular, but often very irregular and
produced much more strongly on one side than on the other. It is
convex, then expanded, the margin first incurved and finally wavy
and often somewhat lobed. The color is white or light buff in age.
The flesh is thick and white. The gills are white, stout, broad,
somewhat decurrent, some adnate.
The taste is not unpleasant when raw, and when cooked it is
agreeable. I have eaten it on several occasions. Figures <)0, 91 are
from plants (No. 4612 C. U. herbarium) collected at Ithaca.
Clitocybe laccata Scop. Edible.- This plant is a very common and
widely distributed one, growing in woods, fields, roadsides and other
waste places. It is usually quite easily recognized from the whitish
scurfy hp, the pink or purplish gills, though the spores are white,
from the gills being either decurrent, adnate, or more or less strongly
notched, and the stem fibrous and whitish or of a pale pink color.
When the plants are mature the pale red or pink gills appear
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mealy from being covered with the numerous white spores.
The pileus is thin, convex or later expanded, of a watery appearance, nearly smooth or scurfy or slightly squamulose . The spores are
rounded, and possess spine-like processes, or are prominently roughened. In the warty character of the spores this species differs from
most of the species of the genus Clitocybe, and some writers place it in a
different genus erected to accommodate the species of Clitocybe which
have warty or spiny spores . The species with spi ny spores are few .
The genus in which this plant is placed by some is Laccaria, and
then the plant is called Laccaria laccata . There are several other
species of Clitocybe which are common and which one is apt to run
across often, especially in the woods. These are of the funnel form
type, the cap being more or Jess funnel -shaped. Clitocybe infundibuli·
formis Schaeffer is one of these. The cap, when mature, is pale red
or tan color, fading out in age . It is 5-7 em. high, and the cap 2-4
em . broad . It is considered delicious. Clitocybe cyatbiformis, as its
name indicates, is similar in form, and occurs in woods. T he pil eus
is of a darker color, dark brown or smoky in color .
Clitocybe illudens Schw. Not Edible. -This species is distributed
through the Eastern United States and sometimes is very abundant.
It occurs from July to October about the bases of old stumps, dead
trees, or from underground roots. It is one of the large species, the
cap being 15-20 em. broad, the stem 12-20 em. long, and 8-12 mm .
in thickness. It occurs in large clusters, several or many joined at
their bases. From the rich saffron yellow color of all pa rts of the
plant, and especially by its strong phosphorescence, so evident in t he
dark, it is an easy plant to recognize . Because of it phosphorescence
it is sometimes called "Jack-my-lantern. "
The pileus is convex, then expanded, and depressed, sometimes
with a small umbo, smooth, often irregular or eccentric from its
crowded habit, and in age the margin of the pileus is wavy. The
flesh is thick at the center and thin toward the margin . In old plants
the color becomes sordid or brownish . The gills are broad, not
crowded, decurrent, some extending for a considerable distance down
on the stem while others for a Jess distance. The stem is solid, firm,
smooth, and tapers toward the base.
While the plant is not a dangerously poisonous one, it has
occasioned serious cases of illness, acting as a violent emetic, and of
course should be avoided. Its phosphorescence has often been
observed . Another and much smaller plant, widely distributed in
this country as well as in Europe, and belonging to another genus, is
also phosphoresce nt. It is Panns stipticus, a small white plant with
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a short lateral stem, growing on branches, stumps, trunks, etc.
When fres hl y developed the phosphorescence is marked, but when
the plants become old they often fail to show it.

92-Clitocybe illudens. Entire plant rich saffron yellow, old plants become
sordid brown sometimes; when fresh shows phosphorescence at night ( 2/J natural
size, often much larger). Copytight 1900.

FIGURE

COLLYBIA Fr.
In the genus Col!rbia the annulus and volva are both wanting, the
spores are white, the gills are free or notched, or sinuate . The stem is
either e ntirely cartilaginous or has a cartilaginou rind, while the
central portion of the stem is fibrous, or fleshy, stuffed or fistulose.
The pileus is fleshy and when the plants are young the margin of
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the pileus is incurved or inrolled, i. e., it does not lie straight against
the stem as in M.J'tL'Il<l.
Many of the species of Coi(J'biL7 are quite firm and will revive
somewhat after drying when moistened, but they are not coriaceous
as in Marasmius, nor do they revive so thoroughly. It is difficult,
however, to draw the line between the two genera. Twenty-five
of the ew York species of Collybia are de cribed by Peck in the
49th Report
. Y. State Mus., p. 32 et seq. Morgan describes
twelve species in Jour. Cinn. Soc. at. Hist., 6: 70-73 .
Collybia radicata Rehl. Edible. -This is one of the common and
wide I y dis t r i but e d
species of the genus .
It occurs on the ground
in the woods or groves
or borders of woods. It
is quite easily recognized by the more or
less flattened cap, the
long striate stem somewhat enlarged be I ow
and then tapering off
into a long, s I e n de r
root-like process in the
ground . It is from this
"rooting" character
that the plant gets its
· pecific name.
It is
ro-20 em . high, the cap
I
3-7 em. broad and the
FIGURE 93·- Collybia radicata.
Cap graybh
brown to grayish and white in some small form .
tern 4-8 mm . in thickness.
The pileus IS tleshy, thin, convex to nearly plane, or even with
the margin upturned in old plants, and the center sometimes
umbonate . It is smooth, viscid when moist, and often with wrinkles
on the surface which extend radially. The color varie from nearly
white in some small specimens to grayish, grayish brown or umber.
The flesh is white. The gills are white, broad, rather distant,
adnexed, i. e., joined to the stem by the upper angle . The spores
are elliptical and about I 5 x IO J.l.. The stem is the same color as the
pileus though paler, and usually white above, taper gradually above,
is often striate or grooved, or sometimes only mealy. The long
tapering "root" is often attached to some underground dead root.
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I have no photograph of thi plant, and the pen sketch here
presented was made by Mr . Rathbun from one of his water color
drawing .
Collybia longipes Bull., is a closely related plant. It i· much
larger, has a velvety, to hairy, stem, and a much longer root-like
proce s to the stem . It has been sometimes considered to be merely
a variety of C. radicata, and may be only a large form of that species.
I have found a few specimen in the Adirondack mountains, and one
in the Blue Ridge mountains, which seem to belong to this pecie .
Collybia platyphylla Fr. Edible.- This i a much larger and stouter
plant than Colf)•bia radicata, though it is not so tall as the larger
specimens of that species. It occurs on rotten logs or on the ground
about rotten logs and stumps in the woods from June to September.
It is 8-12 em . high, the cap ro-1 5 em . broad, and the tern about 2
em . in thickness.
The pileus is convex becoming expanded, plane, and even the
margin upturned in age. It is whitish, varying to grayish brown or
dark brown, the center sometimes darker than the margin, as is
u ual in many plants . The surface of the pileus is often marked in
radiating streaks by fine dark hairs. The gills are white, very
broad, adnexed, and usually deeply and broadly notched next the
stem. In age they are more or less broken and cracked. The spore
are white, elliptical, 7-10 x 6-7J.I. ·
T he plant resembles somewhat certain specie of TndJoloma and
care should be used in electing it in order to a void the suspected
species of Tricho!oma.

MYCENA Fr.
T he genus Mycena is closely related to Coi(J'bi£1. The plant · are
usually smaller, many of them being of small size, the cap i · usually
bell-shaped, rarely umbilicate, but what is a more important character the margin of the cap in the young tage is straight as it is applied
against the stem, and not at first incurved as it is in Collybia, when
the gills and marain of the pileus lie again t the stem. The stem is
cartilaginous as in Collybia, and is usually hollow or fistula e. The
gi ll s a re not decurrent, or only lightly so by a tooth-like process.
Some of the species are apt to be confused with certain species of
Ompbalia in which the gill are but slightly decurrent, but in Ompbalia
the pileus is umbilicate in such species, while in MJ•Ce1Ia it i - blunt
or umbonate. The spores are white. A large number of the plant
grow on leaves and wood, few on the ground. Some of tho e which
grow on leaves might be mistaken for specie of M<~rasmius, but in
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MaraS'mius the plants are of a tough consistency, and when dried will

for it. It is easily distinguished by its peculiar bright, shining, longitudinally striate to sulcate stem. It usually grows on wood, but
does occur on the ground, when it often has a very long stem. In
this condition it was described by Peck in the 23rd Report, N. Y.
State Mus., p. 8r, as Mycena prcelo11ga, from plants collected in a
sphagnum moor during the month of June. This form was also collected at Ithaca several times during late autumn in a woods near
Ithaca, in r898. The plants are from 12-20 em. high, the cap 1-2
em . broad, and the stem 2-3 mm. in thickness.
The pileus is first nearly cylindrical, then conic, becoming bellshaped and finally nearly expanded, when it is umbonate. It is
smooth, striate on the margin, of a dark brown color with a leaden
tint. The gills are narrow, white, adnate and slightly decurrent on
the stem by a tooth. The very long stem is smooth, but marked
with parallel grooves too fine to show in the photograph, firm, hollow,
somewhat paler than the pileus, usually tinged with · red, and hairy
at the base. Figure 94 is from plants (No. 3113 C. U. herbarium),
collected in a woods near Ithaca in damp places among leaves. A
number of the specimens collected were attacked by a parasitic mucor
of the genus Spinellus. Two species, S.fusiger (Link.) van Tiegh.,
and 5. macrocarpus (Corda) Karst., were found, sometimes both on
the same plant. The long-stalked sporangia bristle in all directions

94.-Mycena polygramma, long-stemmed
form growing on ground (=M. pnelonga l'k.).
Cap dark brown with a leaden tint, striate on
margin; stem finely and beautifully longitudinally striate (natural size). Copyright 1900.

FIGURE
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revive again if moistened with
water.
Some of the plants have distinct odors, as alkaline, or the
odor of radishes, and in collecting
them notes should be made on
all these characters which usually
disappear in drying. A few of
the plants exude a colored or
watery juice when bruised, and
should not be confounded with
species of Lactarius.
Mycena galericulata Scop. Edible.
-Mycena galericulata grows on
dead logs, stumps, branches, etc .,
in woods. It is a very common
and very wide I y distributed
species.
It occurs from I ate
spring to autumn. The plants
are clustered, many growing in
a compact group, the hairy bases
closely joined and the stems usually ascending. The plants are
from s-rz em. high, the caps from
1-3 em . broad, and the slender
stems 2-3 mm. in thickness.
The pileus is conic to bellshaped, sometimes umbonate,
striate to near the center, and in
color some shade of brown or
gray, but variable.
The gills
are decurrent by a tooth, not
crowded, connected by veins over
the interspaces, white or flesh
colored . The slender stems are
firm, hollow, and hairy at the
base.
Mycena polygramma Bull.-This
plant is very closely related toM.
ualericulata, and has the same
habit. It might be easily mistaken

from the cap.
Mycena pura Pers.-This plant is quite common and very widely
distributed, and occurs in woods and '
grassy open places,
during late summer
and in the autumn.
The entire plant is
nearly of a uniform
color, and the color
varies from rose, to
rose purple, violet,
or lilac. Plants from
the Blue Ridge
mountains of North
Carolina were chiefly
rose purple, very
young plants of a
FIGURE 95.-Mycena pura. Entire plant rose, rose-purple,
much deeper color
violet, or lilac. Striate on margin of pileus (natural
size, often much larger).
(auricula purple of
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Ridgeway), while those collected at Ithaca were violet. The
plants vary from 5-8 em. high, the cap 2-3 em. broad, and the
stem 2-4 mm. stout. The plants are scattered or somewhat clustered, sometimes occurring singly, and again many covering a small
area of ground.
The pileus is thin, conic, bell-shaped to
convex and nearly expanded, sometimes
with a small umbo, smooth, and finely
striate on the margin, in age the strire sometimes rugulose from the upturning of the
margin . Sometimes the pileus is rugose on
the center. The gills vary from white to
violet, rose, etc., they are adnate to sinuate,
and in age sometimes become free by breaking away from the stem. They are broad
in the middle, connected by vein-like elevations over the surface, and sometimes wavy
and crenate on the edge, the edge of the
gills sometimes white. The spores are white,
oblong, 2. 5-3.5 x 6-7 fl, smooth . The
basidia are cylindrical, 20-25 x 3-4 fl, fourspored . There are a few cystidia in the
hymenium, colorless, thin walled, clavate,
the portion above the hymenium cy lindrical,
and 30-40 x 10-12 JA.
The stem is sometimes white when young,
but later becomes of the same color as the
pileus, often a lighter shade above . It is
straight, or ascending, cylindrical, even,
smooth, hollow, with a few white threads
at the base.
FIGURtc 96.- Mycena
epipterygia.
Sometimes on drying the pileus becomes
Cap viscid, grayish, often tinged
with yellowish or reddish in age, gills
deeper in color than when fresh . The gill ·
white, sometimes tinged with blue
also become deeper in color in drying, though
or red, stem yellowish, or same color
as cap (natural size). Copyright
the edge remains white if white when fresh .
19CO.
Figure 95 is from plants (No. 3946, C. U.
herbarium), collected at Blowing Rock, N. C., in August, 1899.
The plants are often considerably larger than shown in the figure.
Mycena epipterygia Scop .- This pretty little species is quite readily
distinguished by the gray, conic or bell-shaped cap, the long, hollow,
slender stem, and the viscid pellicle or skin which is quite easily
peeled off from the stem or cap when moist. It grows in woods or
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grassy places, or among moss, etc., on the ground or on very rotten
wood. The plants are from 5-10 em. high, the cap 1-2 em. broad,
and the stem about 2 mm. in thickness. It is widely distributed in
Europe, America, and other North temperate countries.
The pileus is viscid when moist, ovate to conic or campanulate,
and later more or less expanded, obtuse, the margin striate, and sometimes minutely toothed. The usual color is grayish, but in age it often
becomes reddish. The gills are decurrent by a small tooth, and quite
variable in color, whitish, then gray, or tinged with blue or red.
The stem is very slender, flexuous, or straight, fistulose, tough,
with soft hairs at the base, usually yellowish, sometimes the same
color as the cap, and viscid like the cap when moist. Figure g6 is
from plants (No. 4547, C. U. herbarium) collected at Ithaca in
August, 1899.
Mycena vulgaris Pers.-This common and pretty specie is easily
recognized by its smoky or grayish color, the umbilicate pileus and
very slimy stem. It grows on decaying leaves, sticks, etc., in woods.
It occurs in clusters. The plants are small, 3- 5 em. high, the cap
4-7 mm. broad, and the stem about I. 5 mm. in thickness.
The pileus is thin, bell-shaped, then convex, and depressed
at the center, with a papilla usually in the center, finely striate on
the margin, and slightly viscid . The gills are white, thin, and finally
decurrent, so that from
the form of the cap and
the decurrent gills the
plant has much the appearance of an Omphalia. The stem is very
viscid, grayish in color,
often rooting at the
base, and with white
fibrils at the base, becoming hollow.
Figure 97 is from
plants collected in woods
near Ithaca, during
August, 1899.
My c ena acicula
Schaeff.- This is one
of the very small myFIGURE 97.-Mycena vulgaris. Entirely white, center
cenas, and with the
of cap grayish, entire plant very slimy when moist
(natural size). Copyright 1900.
brilliant red pileus and
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yellow gills and stem it makes a very pretty object growing on
leaves, twig·, or rotten wood in the forest. It occurs during sum mer and autumn. It is 2- 5 em. high, the cap 2- 4 mm. broad, and
the stem is thread-like.

red juice, the hollow stem, and the crenate or denticulate sterile
margin of the cap. Numbers of the plant occur usually in a single
cluster, and their bases are closely joined and hairy. The stems are
more or less ascending according to the position of the plant on the
wood. The plants are 5-10 em. high, the cap is 1-2.5 em. broad,
and the stem 2-3 mm. in thickness.
The pileus is conic, then bell-shaped, and as the margin of the cap

The pileus is very thin, membr.anaceous, bell-shaped, then convex, when the pointed apex appears
as a small umbo. It is smooth, striate
on the margin, and of a rich vermil}, . .' ·. .. ...'· . . . ·, ~.\ \
lion or orange color. The gills are
art..~
•:
. ., '
~rounded at the stem and adnexed,
. ' ~ .y
~- .
t
rather broad in the middle, distant,
yellow, the edge white, or sometimes
the gills are entirely white.
The
stem
is
very
slender,
with
a
root-like
FIG U RE 98 - ~fycena acicula. Cap
brilliant red, gill and stem yelprocess entering the rotten wood,
lowish (natural size). Copyright
smooth
except the hairs on the root1900.
like process, yellow.
Figure 98 is from plants ( o. 2780, C. U. herbarium) collected
in a woods near Ithaca. It has been found here several times.
Mycena cyanothrix Atkinson.-This is a very pretty plant growing
on rotting wood in clusters, often two or three joined at the base, the
base of the stem inserted in the rotten wood for 1-2 em., and the
base is clothed with blue, hair-like thread . The plants are 6--9 em.
high, the cap 1-2 em. broad, and the stem not quite 2 mm. in
diameter.

~~
\
\ ~.-· ·. ·, :- ...... .
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The pileus is ovate to convex, viscid when young. The color is
bright blue when young, becoming pale and whitish in age, with a
tendency to fuscous on the center. The cap is smooth and the
margin finely striate . After the plants have dried the color is nearly
uniform ochraceous or tawny. The gills are close, free, narrow,
white, then grayish white, the edge finely toothed or fimbriate.
The spores are globo·e, smooth, 6--<JJA.. The stem i slender, hollow,
faintly purple when young, becoming whitish or flesh color, flexuous,
or nearly straight, even, often two united at the base into a root-like
extension which enters the rotten wood. The base of the stem is
covered with deep blue mycelium which retains its color in age, but
disappears on drying after a time. Figure 99 is from plants (No.
2382, C. U. herbarium) collected at Ithaca, in woods, June 16, 1898.
Mycena hrematopa Pers.-This is one of the species of M_ycena with
a red juice which exudes in drops where wounds occur on the plant.
It is easily recognized by its dense cespitose habit, the deep blood

99.-Mycena cyanothrix. Cap viscid when young, blue, becomiug pale and whitish in age, and fuscous in center ; gills white ;
stem faintly purple when young, then flesh color or white, blue,
clothed with blue hairs at base (natural size). Copyright 1900.

FIGURE

expands more appears umbonate, obtuse, smooth, even or ·omewhat
striate on the margin. The color varies from whitish to flesh color,
or dull red, and appears more or less saturated with a red juice.
Th e thin margin extends a short distance beyond the ends of the
gills, and the margin is then beautifully crenate.
The gills are
adnate, and often extend down on the stem a short distance by a
little tooth. The stem is firm, sometimes smooth, ometimes with
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minute hairs, at the base with long hairs, hollow, in color the same
as that of the pileus .
The color varies somewhat, being darker in some
plants than in others. In
some plants the juice is more
abundant and they bleed
profusely when wounded,
while in other cases there
is but little of the juice,
sometimes wounds only
showing a change in color
to a deep red without any
free drops exuding. Figure
roo is from plants collected
at Ithaca, in August, 1899.
It is widely distributed in
Europe and North America.
Mycena s u c cos a P k.,
another species of Mycena
with a juice, occurs on very
rotten wood in the woods.
It is a small plant, dull
white at first, but soon
spotted with b I a c k, and
turning black in handling
or where bruised, and when
dried.
Wounds exude a
"serum -like juice," and the
wounds soon become black .
It
was described by Peck
FIGURE 100.-Mycena h:ematopa. Dull red or flesh color,
or whitish, a dull red juice exudes where broken or cut,
under Col!ybia in the 25th
margin of cap serrate with thin sterile flaps (natural
Report, p. 74·
size). Copyright 1900.

OMPHALIA Fr.
The genus Omplzalia is closely related to Mycma and Collybia.
It differs from these mainly in the decurrent gills. In the small
species of Myce11a where the gills are slightly decurrent, the pileus is
not umbilicate as it is in corre ponding species of Omphalia. In some
of the species of Omphalia the pileus is not umbilicate, but here the
gills are plainly decurrent. The stem is cartilaginous.
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Ompbalia campanella Batsch .-One of the most common and widely
distributed species of the genus is
the little bell-omphalia, Omphalia
campanella. It occurs throughout
the summer and autumn on dead
or rotten logs, stumps, branches,
etc., in woods. It is often clustered,
large numbers covering a considerable surface of the decaying log.
It is 1-3 em. high, the cap 8.-20
mm. broad, and the stem very
slender.
The pileus is convex, umbilicate,
faintly striate, du ll redd ish yellow,
in damp weather with a watery appearance.
The gills are nar row,
yellow, connected by veins, strongly
curved because of the form of the
pileus, and then being decurrent on
the stem . T he stem is slender, often "'
3
0
ascending, brownish hairy toward
:>;"
'<
the base, and pa ler above.
0
....
Ompbalia epicbysium Pers.- This
plant occurs during the autumn in
woods, growing usuall y on much
decayed wood, or sometimes appar0
ently on the ground . T he smoky,
§'
or dull gray color of the entire
plant, the depressed or fun n e !shaped pileus, and short, slender
stem, serve to distinguish it. The
cap is 2-4 em. broad, the plant is
n
3-5 em . high, and the stem 2-4 mm.
0
-o
in thickness.
'!;
The pileus is convex, becoming ~
expanded, umbi licate or depressed -o
0
at the center or nearly fun n e 1- 9
shaped, smooth , smoky or gray
with a saturated watery appearance,
light gray or near ly white when dry.
The gills are narrow, crowded, or a little decurrent. The slender
stem is smooth, hollow, equal. Figure ror is from plants (No. 3373,
(")
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C. U. herbarium) collected in woods near Ithaca, N. Y., in the
autumn of 1899.

because it is often found growing on dead elm branches or trunks, or
from wounds in living trees, but it is not confined to the elm. It is a
large species, easily distinguished from the oyster agaric and the
other related species by its long stem attached usually near the center
of the cap, and by the gills being rounded or notched at their inner

PLEUROTUS Fr.
The genus Pleurotus is usually recognized without difficulty among
the fleshy, white-spored agarics, because of the eccentric (not quite
in the center of the pileus) or lateral stem, or by the pileus being
attached at one side in a more or less shelving position, or in some
species where the upper side of the pileus lies directly against the
wood on which the plant is growing, and is then said to be resupinate.
The gills are
either decurrent
(extending
downward) on
the stem, or in
some species
they are rounded
or notched at the
junction with the
stem. There is
no annulus,
tho u g h s o m etimes a veil, and
the g e n u s res e m b I e s both
Tricboloma and
Clitocybe, except
for the position
FIGURE 102.-Pieurotus ulmarius. Cap white, or with shades of yellow
or brown near the center (natural size). Copyright 1900.
of the stem on
the pileus.
In
'
Tricboloma and Clitocybe the stem is usually attached at the center,
and the majority of the species grow on the ground, while the species
of Pleurotus are especially characterized by growing on wood. Some
species, at least, appear to grow from the ground, as in Pleurotus
petaloides, which is sometimes found growing on buried roots or
portions of decayed stumps which no longer show above ground.
On the other hand, species of Clitocybe, as in C. candida (Fig. 91 ),
often have an eccentric stem. This presents to us one of the many
difficulties which students, especially beginners, of this group of
fungi meet, and also suggests how unsatisfactory any arrangement
of genera as yet proposed is.
Pleurotus ulmarius Bull. Edible.- The elm pleurotus is so called

FIGURE

103

IOJ.-Pleurotus ulmarius. Under view and ection (natural size).
Copyright 1900.

extremity . The cap is 5-12 em. broad, the stem 5-10 em. long, and
1-2 em. in thickness.
The pileus is convex, the margin incurved, then nearly expanded,
smooth, firm, white or whitish, or with shades of yellow or brown on
the center, and the flesh is white. The gills are broad, rather distant,
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sinuate, white or nearly so . The spores are globose, 5-8 #- in diameter . The stem is firm, eccentric, usually curved because of its lateral attachment on the side of the tree, and the horizontal position of
the pileus.
The elm pleurotus has been long known as an edible fungus, and
is regarded as an excellent one for food on account of its flavor and
because of its large size . It occurs abundantly during the late
autumn, and at this season of the year is usually well protected from
the attacks by insects. It occurs in the woods, or fields, more fre quently on dead trees . On shade trees which have been severely
pruned, and are nearly or quite dead it sometimes appears at the
wounds where limbs have been removed in great abundance . In the
plants shown in Fig. 102 the stems are strongly curved because the
weight of the cap bore the plant downward. Sometimes when the
plant is growing directly on the upper side of a branch or log, the
stem may be central.
Pleurotus ostreatus Jacq. Edible.- This plant is known as the oyster
agaric, because the form of the plant sometimes suggests the outline
of an oyster shell, as is seen in Fig. 104. It grows on dead trunks
and branches, usually in crowded clusters, the caps often overlapping
or imbricated. It is large, measuring 8-20 em. or more broad.
The pileus is elongated and attached at one side by being sessile,
or it is narrowed into a very short stem . It is broadest at the outer
extremity, where it becomes quite thin toward the margin . It is
more or less curved in outline as seen from the side, being depressed
usually on the upper side near the point of attachment, and toward
the margin convex and the margin incurved . The color is white,
light gray, buff or dark gray, often becoming yellowish on drying.
, The gills are white, broad, not much crowded, and run down on the
stem in long elevated lines resembling veins, which anastomose
often in a recticulate fashion. T he spores are white, oblong, 7-10 #long. The stem when present is very short, and often hairy at the
base.
The oyster agaric has long been known as an edible mushroom,
but it is not ranked among the best, because, like most Pleuroti, it is
rather tough, especially in age. It is well to select young plants.
Figure 104 is from plants (No. 2097, C . U. herbarium) collected at
Ithaca, N. Y.
Pleurotus sapidus Kalchb. Edible. - This plant usually grows in large
clusters from dead trunks or branches or from dead portions of living
trees. It grows on a number of different kinds oftrees. The stems are
often joined at the base, but sometimes the plants are scattered over a
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depending on the depth of the insertion of the stem in a hollow portion of the trunk. The plant is white or whitish, and the substance
is quite firm, drying quite hard.
The pileus is convex to expanded, more or less depressed in the
center, the margin involute, and the surface at first floccose, becoming in age floccose scaly, since the surface breaks up into triangular
scales more prominent in and near the center, smaller and inconspicuous toward the margin . The prevailing color is white, but in age
the scales become cream color or buff (in European plants said to
become tuscous). The pileus is either definitely lateral (Fig. Io6)
or eccentric when the stem is attached near the center as in Fig. 107.
The gills are white, becoming tinged with yellow in age, decurrent
(running down on the stem) in strice for short distances, 4-5 mm.
broad, not crowded. The stem is nearly central (Fig. 107), or
definitely lateral (Fig. 106), the length varying according to conditions as stated above . It is firm, tough, fibrous. The veil is prominent in young and medium plants, floccose, tearing irregularly as the
pileus expands.
Figure 107 is from plants (No. 2478a C. U. herbarium) growing
from knothole in living hickory tree, and Fig. w6 from plants (No.
2478b) growing on a dead stump, near Ithaca .
According to the descriptions of P. dryinus as given by Persoon,
and as followed by Fries and most later writers, the pileus is definitely lateral, and more or less dimidiate, while in P. corticatus Fr.,
the pileus is entire and the stem rather long and eccentric. Stevenson suggests (p. -I66) that corticatus is perhaps too closely allied to
dryinus. The plants in our Fig. 108 agree in all respects with P. corticatus, except that possibly the lamellce do not anastomose on the
stem as they are said to in corticatus. According to the usual descrip' tions corticatus is given as the larger species, while Fig. Io6 of our
plant, possessing the typical characters of dryinus, is the larger. The
form of the pileus, the length and position of the stem, depends, as we
know, to a large extent on the position of the plant on the tree.
When growing from the upper side, so that there is room above for
the expansion of the cap, the pileus is apt to be more regular, just as
is the case in Pleurotus ulmarius, and the stem more nearly central.
When the plant grows from a hollow place in the trunk as those
shown in Fig. 107 did, then there is an opportunity for them to grow
more or less erect, at least until they emerge from the hollow, and
then the pileus is more nearly equal in its expansion and the stem is
longer. Berkeley describes specimens of P. dryinus with long stems
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growing from a hollow in an ash, and Stevenson (p. 167) reports the
same condition.
Pleurotus sulphuroides Pk.-This rare species, first collected in the
Catskill Mountains r869, and described by Peck in the z6th Report,
N.Y. State Mus., p. 86, 1870, was found by me on two different
occasions at Ithaca, N. Y., during the autumn of 1898, on rotting
logs, Ithaca Flats, and again in Enfield Gorge, six miles from Ithaca.
The plants are from s-8 em. high, the cap 3-5 em. broad, and the
stem 5-7 mm. in thickness, and the entire plant is of a dull, or pale,
yellow.
The pileus is nearly regular, fleshy, thin toward the margin, convex, umbonate, smooth or with a few small scales. The gills are

FIGURE 108.-Pleurotus sulphuroides. Entire plant dull or pale yellow (natural
size). Copyright 1900.

PLATE 33, FIGURE 107.-Pleurotus dryinus, form corticatus. Entire
plant white, scales cream or buff in age sometimes The ruptured
veil shows in the small plant below (natural size). Copyright 1900.

rather crowded, broad, rounded or notched at the stem, pale yellow.
The spores are elliptical, 7-9 X s-6 JA. The stem is ascending and
curved, nearly or quite central in some specimens in its attachment
to the pileus, whitish or yellowish, mealy or slightly tomentose at
the apex.
Figure 108 is from plants (No . 2953, C . U. herbarium) on rotting log, Ithaca Flats, October, r898 .
Pleurotus petaloides Bull. Edible.- The petal-like agaric is so called
from the fancied resemblance of the plant to the petal of a flower.
The plant usually grows in a nearly upright or more or less ascending position, or when it grows from the side of a trunk it is somewhat
shelving. It is somewhat spathulate in form, i. e., broad at the free
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end and tapering downward into the short stem in a wedge-shaped

FIGURE 109.-Pleurotus petaloides. Color pale reddish brown or brown,
sometimes entirely white; gills white (natural size). Copyright 1900.

manner, and varies from 2-10 em. long and 1-5 em. in breadth. It
grows on fallen branches or trunks, on stumps, and often apparently
from the ground,
but in reality
from underground roots or
buried portions of
decayed stumps,
etc.
The pileu s
varies from a
regular wedgeshape to spathulate, or more or
less irregularly
petaloid, or
conchoid forms,
the extremes of
size and form being shown in
Figs. IO<), I IO.
The
margin is at
FIGURE r 10.-Pleurotus petaloides. More irregular form than that
shown in figure 109; color same as there described {natural size).
first involute,
Copyright 1900.
finally fully expanded, and the upper surface is nearly plane or somewhat depressed.
The color is often a pale, reddish brown, or brown, and sometimes
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pure white . The margin is sometimes marked with fine striations
when moist. The upper portion near the union with the stem is
sometimes tomentose, sometimes smooth. The gills are narrow,
white, or yellowish, crowded and strongly decurrent. While the
plant varies greatly in form and size, it is easily recognized by the
presence of numerous short whitish cystidia in the hymenium, which
bristle over the surface of fhe hymenium and under a pocket lens
present a "fuzzy " appearance to the lamell<:e. They are 70-80 x
I0-I2 ft.
The spores are white.
Figures I IO, I I I are from plants collected at Ithaca.
Pleurotus serotinus Schrad .- This is an interesting plant and occurs
during the autumn on dead trunks, branches, etc., in the woods.
The stem is wanting, and the cap is
shelving, dimidiate, reniform or
suborbicu lar. The
plants occur singly
or are clustered
and overlapping,
about the same
size and position
as Claudopus 'f!idulans, from
which it is readily
told by its white
gills and spores.
FIGURE I 11.-Pleurotus applicatus. Color gray to dark bluish gray
The color varies
or black with a bluish tinge {natural size). Copyright , 900.
'
from dull yellow to brownish, often with shades of olive or green.
Pleurotus applicatus Batsch.-This is a pretty little species and
usually occurs on much decayed wood, lying close to the ground so
that it is usually directly on the under side of the log or branch. It
does occur, however, on the side of the log when it is more or less
shelving, because of the tendency of the pileus always to be more
or less horizontal.
The pileus is 4--6 mm. broad, its upper surface closely applied to
the wood ~r bark on which it is growing when it appears directly on
the under side. The margin is sometimes free and involute. Sometimes it is attached only by the center of the pileus. There is then
often a short process. When it grows on the side of the log it is
attached laterally, or on the upper side of one margin, while the greater
portion of the pileus is free and shelving. The surface is smooth or
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somewhat hairy. The color varies from gray to dark bluish gray,
or black with a bluish tinge. The gills are thick, broad in proportion to the size of the cap, di tant, and are said by some to be paler
than the pileus. In plants collected at Ithaca, the gills are often as
dark as the pileus. The entire plant is rather tough, and revives
after being dried if placed in water, resembling in this respect Marasmius, Panus, or Trogia, and it may be more nearly related to one of
these. Figure I I I is from plants ( o. 4599, C. U. herbarium) collected at Ithaca.

HYGROPHOR US Fries.
The genus Hygropborus is one which presents some difficulties in
the case of some of the species, especially to beginners, and plants
need to be studied in the fresh condition to understand the most im-

FIGURE I I 2.-Hygrophorus

chrysodon. Entirely white with golden yellow granules on
cap and stem (natural ize). Copyright H)OO.

' portant character which separates it from certain of the other white
spored agarics. The substance of the pileus is continuous with that
of the stem, that is, the stem is not easily eparated from the cap at
the point of junction, but is more or less tenacious . The gills may
be adnexed, adnate, sinuate, or decurrent, but what is important
they are usually rather distant, the edge is acute or sharp, and grad ually thickened toward the junction with the cap, o that a section
of the gill is more or less triangular. This i brought about by the
fact that the substance of the cap extends downward into the gill
between the lamince or surfaces of the gill. But the most important
character for determining the genus is the fact that the surfaces of the
gills become rather of a waxy consistency at maturity, so that they
appear to be full of a watery substance though they do not bleed,
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and the surface of the gill can be rather easily removed, leaving the
projecting line of the trama. This is more marked in some species
than in others . The waxy consistency of the gills then, with the
gills acute at the edge, broad at the point of attachment to the pileus,
and the gills being rather widely eparated are the important characters in determining the species which belong to this genus. The
nearest related genus i Cantharellus, which, however, has blunt
and forked gills . A number of the plants are brilliantly colored.
Hygrophorus chrysodon (Batsch.) Fries. Edible. - This plant has
about the same range a Hygroplzoms ebumeus though it is said to be
rare. It is a very pretty plant and one quite easily recognized
because of the uniform white ground color of the entire plant when
fresh, and the numerous golden floccules or squamules scattered over
the cap and the stem. The name cluysodon means golden tooth, and
refers to these numerous golden flecks on the plant. A form of the
plant, variety ll'llcodon, is said to occur in which these granules are
white. The plant is 4-7 em. high, the cap 4-7 em. broad, and the
stem 6-10 mm. in thickness. The plants grow on the ground in the
woods, or rather open places during late summer and autumn.
The pileus is convex, then expanded, the margin strongly involute
when young, and unrolling as the cap expands, very viscid, so that
particles of dirt and portions of leaves, etc., cling to it in drying.
The golden or light yellow granules on the surface are rather numerous near the margin of the pileus, but are scattered over the entire
surface. On the margin they sometimes stand in concentric rows
close together. The gills are white, distant, decurrent, 3-6 mm.
broad, white, somewhat yellowish in age and in drying, and connected by veins. The spores white, oval to ovate, the longer ones
approaching elliptical, 6-IO x 5-6 fl·
The stem is soft, spongy within, nearly equal, white, the yellowish granules scattered over the surface, but more numerous toward
the apex, where they are often arranged in the form of a ring.
When the plant is young these yellow granules or squamules on the
stem and the upper surface of the inrolled margin of the pileus meet
forming a continuous layer in the form of a veil, which becomes
spread out in the form of separated granule as the pileus expands,
and no free collar is left on the stem.
Figure 112 is from plants ( o. 3108, C. U. herbarium) collected
in October, 1898, in woods, and by roadsides, Ithaca, N.Y.
Hygropborus eburneus (Bulliard) Frie . Edible. - This plant i widely
distributed in Europe and America. It is entirely white, of medium
size, very viscid or glutinous, being entirely covered with a coating
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of gluten, which makes it very slippery in handling. The ?dor is
mild and not unpleasant like that of a closely related spec1es, H.
cossus. T he plants are 6-15 em. high, the cap is from 3-8 em. broad,
and the stem 3-8
mm. in thickness. It
grows on the ground
in woods, or in open
grassy places.
T he pileus is
f1 e s h y, moderate! y
thick, sometimes
thin, convex to ex;>,
panded, t he margin
""'a0
<flo uneven or sometimes
... 0
ocrwavy, smooth, and
s hi n i n g. W h e n
young the margin of
the cap is incurved.
Th e gills are strongly
decurrent, distant,
with vein-like elevations near the stem.
Spores rather long,
oval, 6-IO X 5-6 J-1,
granular. T he stem
varies in length, it is
spongy to stuffed
within, sometimes
hollow and t ape r s
below . T he slime
which envelops the
plant is sometimes so
abundant as to form
a veil covering the
entire plant and extending across from
the margin of the cap
to the stem, covering
the gills .
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As the plant dries this disappears, and does not leave an

annulus on the stem.
Fiuure 1 13 is from a photograph of plants ( No. 2534, C . U. herbariu;) collected in Enfield Gorge near Ithaca, . Y. , Nov . 5th, 1898.

Hygrophorus fuligineus Frost. Edible. -The smoky hygrophoru was
described in the 35th Report of the N. Y. State Museum, p. r 34· It
is an American plant, and was first collected at West Albany, during the month of November. It is one of the larger species of the
genus, and grows on the ground in woods. in late autumn. The
plants are 5-10 em. high, the cap from 3-10 em. broad, and the stem
r-2 em. in thickness . The large size of the plant together with the
smoky, brown, viscid cap aid in the recognition of the plant.
The pileus is convex, becoming expanded, smooth, very viscid,
dull reddish brown or smoky brown, darker on the center ; the margin of the pileus is even in young specimens, becoming irregular in
others ; and in age often elevated more or less. The gills are broad,
distant, usually decurrent, often connected by veins, white, with yellowish tinge in drying. The spores oval to elliptical, 8-12 x 5-7 Jl-.
The stem is stout, sometimes ascending, equal, or enlarged in the
middle, or tapering toward the base, solid, viscid like the pileus,
usually white, sometimes tinged with the same color as pileus, somewhat yellowish tinged in drying .
Figure 114 is from plants (No. 2546, C. U. herbarium) collected
in Enfield Gorge near Ithaca, Nov. 5, 1898 .
Hygrophorus pratensis (Pers.) Fr. Edible.- This hygrophorus grows
on the ground in pastures, old fields, or in waste places, or in thin
and open woods, from mid-summer to late autumn. The plants are
3-5 em . high. the cap 2-5 em. or more broad, and the stem 6-12 mm.
in thickness. The cap being thick at the center, and the stem being
usually stouter at the apex, often gives to the plant a shape like that
of a top.
The pileus is hemispherical, then convex, then nearly or quite
expanded, white, or with various shades of yellow or tawny, or buff,
not viscid, often cracking in dry weather. Flesh very thick at the
center, thinner at the margin . The flesh is firm and white. The
gills are stout, distant, long decurrent, white or yellowish, and
arcuate when the margin of the pileus is incurved in the young
state, then ascending as the pileus takes the shape of an inverted
-cone . The gills are connected across the interspaces by vein -like
folds, or elevations. The spores are nearly globose to ovate or nearly
elliptical, white, 6-8 x 5-6 J-1. The stem is smooth, firm outside
and spongy within, tapering downward.
Hygrophorus miniatus Fr. The vermilion hygrophorus, is a very
common plant in the woods during the summer . The cap and stem
are bright red, sometimes vermilion. The gills are yellow and often
tinged with red . The gills are adnate or sinuate. The plant is a
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small one but ofteA abundant, and measures from 3-5 em. high, and
the cap 2-4 em. broad. Hygrophorus coccioeus (Schaeff.) Fr., is a somewhat larger plant and with a scarlet cap, which becomes yellowish
in age, and the gills are adnate. Hygropborus conicus (Scop,) Fr., is
another bright red plant with a remarkable conical pileus, and the
gills are adnexed to free.
Hygrophorus psittacious Fr., is a remarkably pretty plant, the cap
being from bell·shaped to expanded, umbilicate, striate, and covered
with a greenish slime. It occurs in woods and open places . The prevailing color is yellow, tinged with green, but it varies greatly, sometimes yellow, red, white, etc., but nearly always is marked by the
presence of the greenish slime, the color of this disappearing as the
plant dries. It occurs in pasture , open woods, etc., from mid-summer to autumn.
Hygrophorus hypothejus Fr., is another very variable plant in color
as well as in size, varying from yellow, orange, reddi h, sometimes
paler, usually first grayish when covered with the olive colored slime.
The gills are decurrent, white, then yellow. It occurs in autumn.

LACTARI US Fr.
The genus Lactarius is easily distinguished from nearly all the
other agarics by the presence of a milky or colored juice which exudes
from wounded, cut, or broken places on the fresh plant. There are
a few of the species of the genus Myct!1la which exude a watery or
colored juice where wounded, but these are easily told from Lactarius
because of their small size, more slender habit, and bell-shaped cap .
By careful observation of these characters it is quite an easy matter
to tell whether or not the plant at hand is a Lactarius. In addition
to the presence of this juice or milk as it is commonly termed, the
entire plant while firm is quite brittle, especially the gills. There are
groups of rounded or vesiculose cells intermingled with thread-like
cells in the substance of the cap. This latter character can only be
seen on examination with the microscope . The brittleness of the plant
as well as the presence of these groups of vesiculose cells is shared
by the genus Russula which is at once separated from Lactarius by
the absence of a juice which exudes in drops.
In determining the species it is a very important thing to know
the taste of the juice or of the fresh plant, whether it is peppery, or
bitter, or mild, that is, tasteless. If one is careful not to swallow
any of the juice or flesh of the plant no harm results from tasting any
of the plants, provided they are not tasted too often during a short
time, beyond the unpleasant sen ation resulting from tasting some
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of the very " hot" kinds.
the milk when it first
exudes from wounds and
if it changes color on exposure to the air . These
tests of the plant should
be made of course while
it is fresh . The spores
are white, globose or
nearly so in all species,
and usually covered with
minute spiny processes.
There are a large number
of species. Peck, 38th
Report, . Y. State Mus.,
pp. 111-133 describes4o
American species.
Lactarius volemus Fr.
Edible. - This species is
by some t e r me d the
orange brown lactarius
because of its usual color.
It was probably termed
Lactarius ·volemus because of the voluminous
quantity of milk which
exudes where the plant is
broken or bruised, though
it is not the only species
having this character.
In fresh, young plants, a
mere crack or bruise will
set loose quantities of the
milky juice which drops
rapidly from the plant.
The plant is about the
size of Lactarius deliciostts and occurs in damp
wood , where it grows
in considerable a bun dance from July to September, several usually
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growing_ near each other.
The pileus is convex, then expanded,
often With a small elevation (umbo) at the center, or sometimes
plane, and when old a little depressed in the center smooth or
somewh_at w_rinkled. The cap is dull orange or tawny, 'the shade of
color bemg hghter in some plants and darker in others. The flesh
is white and quite firm. The gills are white, often tinged with the
s~me color as the pileus, but much lighter; they are adnate or
slightly decurrent.
The stem is usually short, but varies from
3-IO x 1-2 em. It is colored like the pileus, but a lighter shade.
The milk is white, abundant, mild, not unpleasant to the taste
but sticky as it drie . This plant has also long been known as on:
of the excellent mushrooms for food both in Europe and America.
Peck states that there are everal plants which resemble Lactarius
·volemus in color and in the milk, but that no harm could come from
eat~ng them. There is one with a more reddish brown pileus, Lactarws rufus, found sparingly in the wood but which has a very peppery taste. It is said by orne to be poisonous.
Lactarius corrugis Pk. Edible.- This pecies occurs with Lactarius
vo!~mus and very closely resembles it, but it is of a darker color, and
the pileus i more often marked by prominent wrinkles, from which
~haracter the plant has derived its specific name. It is perhaps a
little stouter plant than L. ·volemus, and with a thicker cap . The
surface of th~ pile~s seems to be covered with a very fine velvety
tomentum which glisten as the cap is turned in the light. The gills
are much darker than in L. volemus. The plants are usually clearly
~eparated on account of these characters, yet there are occasionally
l1ght colored forms of L. corrugis which are difficult to distinguish from
dark forms of L. ·voiemus, and this fact has aroused the suspicion that
corrugis is only a form of vo/emus.
The milk is very abundant and in every respect agrees with that
of L. voiemus. I do not know that any one has tested L. corruuis for
food. But since it is so closely related to L. ·volemus I tested
during the summer of 1899 in the North Carolina mountains. 1 consider
it excellent. The methods of cooking there were rather primitive.
It wa sliced and fried with butter and alt. It should be well cooked
for when not well done the partially raw taste is not plea ant. Th~
plant was very abundant in the woods, and for three weeks an
~bundance _was served twice a day for a table of twelve persons.
fhe only disagreeable feature about it i the sticky character of the
milk which adhere in quantity to the hand and becomes black.
This make the preparation of the plant for the broiler a rather unpleasant task.
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Figure I I 5 is from plants (No. 3910, C. U. herbarium) collected
in the woods at Blowing Rock, during September, 1899. Just before
the exposure was made to get the photograph several of the plants
were wounded with a pin to cau e the drops of milk to exude, as is
well shown in the illustration.
The dark color of the lamellre in L. corrugis is due to the number
of brown cystidia or setre, in the hymenium, which project above the
surface of the gills, and they are especially abundant on the edge of
the gills. These setre are long fusoid, 8o-120 x 1o-12 fl. The variations in the color of the gills, in some plants the gills being much
darker than in other , i due to the variations either in the number
of these setre or to the variation in their color. Where the cystidia
are fewer in number or are lighter in color the lamellre are lighter
colored . Typical forms of Lactarius volemus have similar setre, but
they are very pale in color and not o abundant over the surface of
the gills. In the darker forms of L. vo!cmus the setre are more abundant and darker in color approaching those found in L. corrugis.
These facts supported by the variation in the color of the pileus in
the two species
and the variations in the rugosities of the
pileus seem to
indicate that
the two pecies
are very closely
related.
Lactarius Jig·
nyot us Fr.This is known
as the ooty
I acta rius and
occurs in woods
along with the
smoky lactarius. It is distinguished from
the latter by
FIGURE 1 16.- Lactarius lignyotus. Cap and stem sooty, cap wrinkled,
gills white, then tinged with ochre (natural ize, sometime ' larger).
the dark brown
Copyright 1900.
color of the pileus and by the presence u ually of rugose wrinkle over the center
of the cap. In size it agrees with the moky lactarius.
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The pileus is convex, then plane, or somewhat depressed in the
center, dry, sometimes with a small umbo, dark brown or sooty
(chocolate to seal brown as given in Ridgeway's nomenclature of
colors), covered with a very fine tomentum which has the appearance of a bloom. The margin of the cap, especially in old plants is
somewhat wavy or plicate as in Lactarius fuliginosus. The gills are
moderately crowded when young, becoming distant in older plants,
white, then cream color or yellow, changing to reddish or salmon
color where bruised. The spores are yellowish in mass, faintly so
under the microscope, globose, strongly echinulate, 6-10 fl. The
taste is mild, or sometimes slowly and slightly acrid. The plants
from North Carolina showed distinctly the change to reddish or salmon color when the gills were bruised, and the taste was noted as
mild.
Figure 116 is from plants (No . 3864, C . U. herbarium ) collected
in the Blue Ridge Mountains, at Blowing Rock, N. C., September,
189<).
Lactarius fuliginosus Fr.The smoky or dingy lactarius
occurs in woods and open
grassy places. It is widely
distributed . The plants are
4-7 em. high, the cap 3-5 em.
broad, and the stem 6-10
mm. in thickness. The light
smoky color of the cap and
stem, the dull yellowish
white color of the gills, and
in old plants the wavy margin of the cap make it com paratively easy to recognize
the species.
The pileus is thin, at first
firm, becoming soft, convex,
then plane and often someFIGURE 1 17.-Lactarius fuliginosus.
Cap and stem
what depressed in the center,
smoky, cap usually not wrinkled; gills white, then
usually even, dry, the marlight ochre, distant (natural size). Copyright 1900.
gin in old plants crenately
wavy, dull gray or smoky gray in color, with a fine down or
tomentum. The gills are adnate, distant, more so in old plants,
white, then yellowish, sometimes changing to salmon color or reddish
where bruised. The spores are yellowish in mass, faintly yellow
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under the microscope, strongly echinulate or tuberculate, globose,
6-IO fA-· The stem is usually paler than the pileus, firm, stuffed.
The milk is white, slowly acrid to the taste.
Figure 117 is from plants (No. 3867, C. U. herbarium) collected
at Blowing Rock, N. C., during September, 1899.
Lactarius gerardii Pk.-This plant was described by Dr. Peck in
the 26th Report, N. Y. State Mus., p. 65, and in the 28th Rept. p.
129. According to the descriptions it differs from Lactarius juligi110SIIS only in the
spores being white, the gills
more distant, and the taste
being constantly mild. Since
the taste in L. fuliginosus is
sometimes mild, or slowly
acrid, and the lamellc:e in the
older plants are more distant,
the spores sometimes only
tinged with yellow, there
does not seem to be a very
marked difference between
the two species. In fact all
three of these species, fuliginosus, liguy6tis and gerardii
seem to be very closely related. Forms of fuliginosus
approach Lignyotus in color,
and the pileus sometimes is
rugose wrinkled, while in lig11:)10fus pale forms occur, and
the pileus is not always
rugose wrinkled. The color
of the bruised lamellc:e is the
same in the two last species
g.
~
and sometimes the change in
~
color is not marked.
Lactarius torminosus (Schaeff.) Fr.-This plant is widely distributed in Europe, Asia, as well as in America. It is easily recognized
by the uneven mixture of pink and ochraceous colors, and the v.ery
hairy or tomentose margin of the cap. The plants are 5-10 em. h1gh,
the cap about the same breadth, and the stem 1-2 em. in thickness.
It occurs in woods on the ground during late summer and autumn.
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The pileus is convex, depressed in the center, and the margin
strongly incurved when young, the abundant hairs on the margin
forming an apparent veil at this time which covers up the gills. The
upper surface of the pileus is smooth, or sometimes more or less covered with a tomentum similar to that on the margin. The co lor is
an admixture of ochraceous and pink hues, sometimes with concentric zones of darker shades. The gills are crowded, narrow, whitish,
with a tinge of yellowish flesh color. The stem is cylindrical, even,
hollow, whitish.
The milk is white, unchangeable, acrid to the taste. Figure r r8,
left hand plants is from plants (No. 3911, C. U. herbarium) collected
in the Blue Ridge Mountains, N. C., in September, 1899, and the
right hand plant (No. 2<)6o, C. U. herbarium) collected at Ithaca, . Y.
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are white, very narrow, very much crowded, and some of them
forked, arcuate and then ascending because of the funnel- haped
pileus. The spores are smootb, oval, with a small point, 5-7 x 4-5 p.
The stem is equal or tapering below, short, solid.
The milk is white, unchangeable, very acrid to the taste and
abundant. The plant is reported as edible. A closely related species is L. pergamenus (Swartz) Fr., which resembles it very closely,
but has a longer, stuffed stem, and thinner, more pliant pileus which
is more frequently irregular and eccentric, and not at first umbilicate.
Figure 119 is from plants (No. 3887, C. U. herbarium) collected at
Blowing Rock, . C., during September, 1899.

Fret RE 1 19.-Lactariu

piperatus.
Entirely white, milk very peppery (natural
size, often larger). Copyright 1900.

Lactarius piperatus (Scop.) Fr.-This species is very hot and peppery to the taste, is of medium size, entirely white, depressed at the
center, or funnel-shaped, with a short stem, and very narrow and
crowded gills, and abundant white milk. The plants are 3-7 em.
high, the cap 8-12 em. broad, and the stem 1-2 em . in thickness.
It grows in woods on the ground and is quite common, sometimes
very common in late summer and autumn.
The pileus is fleshy, thick, firm, convex, umbilicate, and then
depressed in the center, becoming finally more or less funnel-shaped
by the elevation of the margin. It is white, smooth when young, in
age sometimes becoming sordid and somewhat roughened. The gills

Frct' RE r zo.-Lactarius re imus.

Entire plant white, in age scales
on cap dull ochraceous (natural size). Copyright 1900.

Laclarius resimus Fr. ?-This plant is very common in the woods
bordering a sphagnum moor at Malloryville, N. Y., ten miles from
Ithaca, during July to September. I have found it at thi place
every summer for the past three years . It occurs also in the woods
of the damp ravines in the vicinity of Ithaca. It was also abundant
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in the Blue Ridge Mountains of North Carolina, during September,
1899. The plants are large, the caps 10-15 em. broad, the stem 5-8
em. long, and 2-3 em. in thickness.
The pileus is convex, umbilicate, then depressed and more or less
funnel-shaped in age, white, in the center roughened with fibrous
scales as the plant ages, the scales becoming quite stout in old plants.
The scales are tinged with dull ochraceous or are light brownish in
the older plants. The ochre colored scales are sometimes evident
over the entire cap, even in young plants. In young plants the
margin is strongly involute or inrolled, and a loose but thick veil of
interwoven threads extends from the surface
of the roll to the stem.
This disappears as the
margin of the cap unrolls with the expanding
pileus. The margin of
the pileus is often sterile, that is, it ·extends
beyond the ends of the
gills. The g iII s a r e
white, stout, and broad,
decurrent, some of them
forked near the stem.
When bruised, the gills
after several hours become ochraceous brown.
The spores are subglobose, minutely
FJGU RE 121.-Lactarius resimus. Section of young
plant showing inrolled margin of cap, and the
spiny, 8-12fl. The stem
veil (natural size). Copyright 1900.
is s 0 1i d, cylindrical,

grows in woods and groves during late summer and autumn.
The pileus is fleshy, of medium thickness, convex and depressed
in the center from the young condition, and as the pileus expands
the margin becomes more and more upturned and the depression
deeper, so that eventually it is more or less broadly funnel-form.
The color varies from white to flesh color, tinged with yellow sometimes in spots, and marked usually with faint zones of brighter yellow.
The zones are sometimes very indistinct or entirely wanting. The
gills are crowded, white then yellow, where bruised becoming yellowish, then dull reddish. The stem is equal or tapering below, hollow

minutely tomentose, spongy within when old.
The taste is very acrid, and the white milk not changing to yellow. While the milk does not change to yellow, broken portions of
the plant slowly change to flesh color, then ochraceous brown. Figures 120, 121 are from plants collected in one of the damp gorges
near Ithaca, during September, 18g6. The forked gills, the strongly
inrolled margin of the cap and veil of the young plants are well shown
in the illustration.
Lactarius chrysorrheus Fr.-This is a common and widely distributed species, from small to medium size. The plants are 5-8 em. high,
the cap 5-10 em. broad, and the stem 1-1.5 em. in thickness. It

FIGURE 122.-Lactarius chrysorrheus. Cap white or Aesh color, often tinged with yellowish,
and with darker zones (natural size). Copyright 1900. J

or stuffed, paler than the pileus, smooth (sometimes pitted as shown
in the Fig. 122).
The plant is acrid to the taste, the milk white changing to citron
yellow on exposure . Figure 122 is from plants (No. 3875, C. U. herbarium) collected in the Blue Ridge Mountains at Blowing Rock, N.
C., September, 1899. The species was quite abundant in this locality during August and September, in chestnut groves, mixed woods,
and borders of woods.
Lactarius deliciosus (L.) Fr. Edible.-Lactarius deliciosus grows in
damp woods, is widely distributed and sometimes is quite common.
It occurs from July to October. It is one of the medium or large
sized species, being 3-10 em. high, the cap 5-12 em. broad, and the
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Lactarius indigo (Schw.) Fr.-The indigo blue lactarius is a very
striking and easily recognized plant because of the rich indigo blue
color so predominent in the entire plant. It is not very abundant,
but is widely distributed in North America. The plant is 5-7 em.
high, the cap 5-12 em. broad, and the stem is 1- 2 em. in thickne s.
The plants occur during late summer and in the autumn.
The pileus when young is umbilicate, the margin involute, and in
age the margin becomes elevated and then the pileus is more or less
funnel-shaped. The indigo blue color is deeply seated, and the surface of the pileus has a silvery gray appearance through which the
indigo blue color is seen. The surface is marked by concentric zones
of a darker shade. In age the color i apt to be less uniformly distributed, it i paler, and the zones are fainter. The gills are crowded,
and when bruised, or in age, the indigo blue color changes ·omewhat
to greenish. The milk is dark blue.

RUSS U LA Pers.
The pecies of Russula are very characteristic, and the genus i
easily recognized in most cases after a little experience. In the very
brittle texture of the plants the genus resembles Lactarius, and many
of them are more brittle than the species of this genus. A section
of the pileus shows under the microscope a similar vesicular condition, that is the grouping of large rounded cells together, with threads
between. But the species of Russula are at once separated from
those of Lactarius by the absence of a juice which exudes in drops
from bruised parts of Lacfarius. While some of the species are white
and others have dull or sombre colors, many of the species of Russula
have bright, or even brilliant colors, as red, purple, violet, pink, blue,
yellow, green. In determining many of the species, however, it is
necessary to know the taste, whether mild, bitter, acrid, etc., and in
this respect the genus again resembles Lactarius. The color of the
gills as well as the color of the spores in mass ·hould also be determined. The genus is quite a large one, and the American species
are not well known, the genus being a difficult one. In Jour. Mycolog., 5: s8·64, I 889, the characters of the tribes of Rus ula with
descriptions of 25 species are quoted from Stevenson, with notes on
their distribution in N. A. by MacAdam.
R.ussula alutacea Fr. Edible.- This hand orne Russula differ from
the others described here in the color of the gills and spores. The
plant is common and occurs in mixed woods during the summer and
early autumn. It is 5-10 em . high, the cap 5-12 em. broad, and the
stem I. 5- 2.5 em . in thickness.

126

STUDIES OF AMERICA ' FUNGI.

The pileus is fleshy, oval to bell-shaped, becoming plane, and
sometimes umbilicate . It is red or blood red in color, sometimes
purple, and becoming pale in age, especially at the center. It is viscid when moist, the margin thin and striate-tuberculate. The gills
are free from the stem, stout, broad, first white, becoming yellow,
and in age ochraceous . The gills are all of the same length, not
crowded, and they are connected by vein-like elevations over the
surface . T he stem is stout, solid, even, white, portions of the stem
are red, sometimes pu rple .
T he taste is mild, and the plant is regarded as one of the very
good ones for food .
~ussula lepida Fr. Edible.- Thi - elegant Russula occurs in birch
woods or in mixed woods during late summer and autumn . It is 5-8
em. high, the cap 6-8 em. broad, and the stem 1-2 em . in thickness.
T he pileus is fleshy, convex, then expanded, obtuse, not shining,
deep red, becoming pale in age, often whitish at the center, silky, in
age the surface cracking, the margin blunt and not striate. The gills
are rounded next the stem, thick, rather crowded, and somet imes
forked, white, sometimes red on the edge near the ma rgin of the
pileus . T he gills are often connected by vein -like elevations over
the surface . T he stem is equal, white or rose color. The taste is
mild.
Russula virescens ( Schaeff.) Fr. Edible. -This plant grows on the
ground in woods or in grassy place in groves from July to September .
The stem is short, 2 - 7 em . long x 1-2 em. thick, and the cap is 5-10
em . broad . The plant is well known by the green color of the pileus,
and by the surface of the pileus being separated into numerous, quite
regular, somewhat angular areas or patches, where the green color
is more pronounced .
The pileus is first rounded, then convex and expanded, and when
old somewhat depressed in the center. It is quite firm, dry, green ish, and the surface with numerous angular floccose areas or patches
of usually a deeper green . Sometimes the pileus is said to be tinged
with yellow. The gills are adnate, nearly free from the stem, and
crowded. The stem is white and firm .
The greenish Russula, Russula 1:iresccns, like a number of other
plants, has long been recommended for food, both in Europe and in
this country. There are several species of Russula in which the
pi leus is green, but this species is readily distinguished from them by
the greenish floccose patches on the surface of the pileus . ~ussula
furcata is a common species in similar situations, with forked gills,
and the cap very variable in col or, ometimes reddish, purple, purple
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Pl ate 36. Fig. 1 ·-:-Russu!a virescens. ~ig . 2.-:-R. alutacea.
Fig. 3.-R. lepida . Fi g. 4.-R . emet1~a. Fig. s.-Yellow
Russul a . F ig. 6.-R. adusta . Copynght 1900.
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brown, or in one form green. I know of the Russula jurcata having
been eaten in rather small quantities, and while in this case no harm
resulted the taste was not agreeable .
Russula fragilis (Pers.) Fr.- This plant is very common in damp
woods, or during wet weather from July to September . It is a
small plant and very fragile, as its name suggests, much more so
than most other species. It is 2-4 em. high, the cap 2-5 em. broad,
and the stem about r em. in thickness.
The pileus is convex, sometimes slightly umbonate, then plane,
and in age somewhat depressed. The cuticle peels off very easily.
The color is often a bright red, or pink, sometimes purple or violet,
and becomes paler in age. It is somewhat viscid when moist, and
the margin is very thin and strongly striate and tuberculate, i. e., the
ridges between the marginal furrows are tuberculate. The gills are
lightly adnexed, thin, crowded, broad, all of the same length, white.
The stem is usually white, sometimes more or less pink colored,
spongy within, becoming hollow. The taste is very acrid.
Russula emetica Fr . Poisonous.- This Russula has a very wide distribution and occurs on the ground in woods or open places during
summer and autumn. It is a beautiful species and very fragile . The
plants are s-w em . high, the cap s-ro em. broad, and the stem r-2
em. in thickness . The pileus is oval to bell-shaped when young,
becoming plane, and in age depressed. It is mooth, shining, the
margin furrowed and tuberculate . The color is from pink or rosy
when young to dark red when older, and fading to tawny or sometimes yellowish in age. The cuticle is easily separable as in R.jragilis, the flesh white, but reddish just beneath the cuticle. The gills
are nearly free, broad, not crowded, white. The stem is stout,
spongy within, white or reddish, fragile when old.
The plant is very acrid to the taste and is said to be poisonous,
and to act as an emetic.
Russula adusta ( Pers.) Fr.-This plant occurs on the ground in
woods during late summer and in autumn. It is 3-6 em. high, the
cap
em. broad, and the stem is
em. in thickness.
The pileus is fleshy, firm, convex, depressed at the center, and
when old more or less funnel-shaped from the upturning of the margin, which is at first incurved and smooth. It varies from white to
gray and smoky color. The gills are ad nate, or decurrent, thin,
crowded, of unequal lengths, white, then becoming dark. The stem
is colored like the pileus. The entire plant becomes darker in drying, sometimes almost black. It is near Russula nigricans, but is
smaller, and does not have a red juice as R. nigricans has.
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CANTHARELLUS Adanson.
From the other white-spored agarics of a fleshy consistency CanThe gills are generally forked, once or several times, in a dichotomous manner,
though sometimes irregularly. They are blunt on the edge, not
acute as in most of the other genera . The gills are usually narrow

tharel!us is distinguished by the form of the gil ls.

and in many species
look like veins, folds,
or wrinkles, but in
some species, as in

Cantl1arellus aurantiaclls, they are rather
thin and broad.
Cantharellus cibarius
Fr. Edible.- This plant
is known as the cliantere/!e. It has a very
wide distribution and
has long been regarded
as one of the best of
the edible mushrooms.
Many of the writers on
fungi speak of it in
terms of high praise.
The entire plant is a
uniform rich chrome
y e II ow. Sometimes
it is symmetrical in
form, but usually it is
more or less irregular
and unsymmetrical in
form. The plants are
5-10 em. high, the cap
FH:URE 123 - Cantharellus cibarius.
Under view showing
4-8 em . broad, and the
forked gills with veins connecting them . Entire plant rich
stem short and rather
chrome yellow (natural size).
thick.
The pileus is tleshy, rather thick, the margin thick and blunt and
at first inrolled. It is convex, becoming expanded or sometimes
depressed by the margin of the cap becomina elevated. The margin
is often wavy or repand, and in irregular forms it is only produced at
one side, or more at one side than at the other, or the cap is irregu-
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Iarly lobed. The gills are very narrow, stout, distant, more or less
sinuous, forked or anastomosing irregularly, and because of the pileus
being something like an inverted cone the gills appear to run down
on the stem. The spores are faintly yellowish, elliptical, 7-10 fl·
Figure 123 represents but a single specimen, and this one with a
nearly lateral pileus .
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FIG U RE

125.-Cantharellus aurantiacus, under view, enlarged nearly twice, showing regularly
forked gills.

Caotharellus auraotiacus Fr.-This orange cantharellus is very
common, and occurs on the ground or on very rotten wood, logs,
branches, etc., from summer to very late autumn. It is widely distributed in Europe and America . It is easily known by its dull orange
or brownish pileus, yellow gills, which are thin and regularly forked,
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and by the pileus being more or less depressed or funnel-shaped.
The plants are from 5- 8 em. high, the cap from 2-7 em. broad, and
the stem about 4-8 mm. in thi ck ness.
The pileus is fleshy, soft, flexible, co nvex, to expanded, or obconic,
plane or depressed, or funnel-shaped, the margin strongly inrolled
when young, in age simply incurved, the margin plane or repand and
undulate. The color varies from ochre yellow to dull orange, or
orange ochraceous, raw sienna, and tawny, in different specimens.
It is often brownish at the center. The surface of the pileus is
minut~ly tomentose with silky hairs, especially toward the center, and
sometimes smooth toward the margin. The flesh is 3- 5 mm. at the
center, and thin toward the margin. The gills are arcuate, decurrent, thin, the edge blunt, but not so much so as in a number of
other species, crowded, regularly forked several times, at length
ascending when the pileus is elevated at the margin. The color of
the gills is orange to cadmium orange, or sometimes paler, cadmium
yellow or deep chrome. The stem is clay color to ochre yellow, enlarged below, spongy, stuffed, fistulose, soft, fibrous, more or less
ascending at the base.
The taste is somewhat nutty, sometimes bitterish. The plants
in Fig. 124 (No. 3272, C. U. herbarium) were collected near Ithaca,
October 7, I 899.
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center. The species are very numerous. Peck, 23rd Report, . Y.
State Mus., p. 124-126, describes 8 species. Morgan Jour. Cinn.
Soc. Nat. Hist. 6: 189- 194, describes 17 species.
Marasmius oreades Fr. Edible.- This is the well known " fairy ring''
mushroom. It grows during the summer and autumn in grassy
places, as in lawns, by roadsides, in pastures, etc. It appears most
abundantly during wet weather or following heavy rains. It is found
usually in circles, or in the arc of a circle, though few scattered
plants not arranged in this way often occur. The plant are 7-10
em. high, the cap 2-4 em. broad, and the stem 3- 4 mm. in thickness.
The pileus is convex to expanded, sometimes the center elevated,
fleshy, rather thin, tough, smooth, buff color, or tawny or reddish,
in age, or in drying, paler. When moist the pileus may be striate

MA RASMIUS Fr.
In this genus the plants are tough and fleshy or membranaceu~,
leathery and dry. They do not easily decay, but shrivel up in dry
weather, and revive in wet weather, or when placed in water. This
is an important character in distinguishing the genus. It is closely
related to Collybia, from which it is difficult to separate certain species. On the other hand, it is closely related to Lentinus and ?anus,
both of which are tough and pliant. In Marasmius, however, the
substance of the pileus is separate from that of the stem, while in
Lentinus and Panus it is continuous, a character rather difficult for
the beginner to understand. The species of Marasmius, however,
are generally much smaller than those of Le11tinus and ?anus, especially those which grow on wood. The stem in Marasmius is in
nearly all species central, while in Lentinus and ?anus it is generally
more or less eccentric. Many of the species of the genus Marasmius
have an odor of garlic when fresh. Besides the fairy ring (M. areades) which grows on the ground, M. rotula, is a very common species on wood and leaves. It has a slender, black, shining stem, and
a brownish pileus usually with a black spot in the depression in the

FIGl'RE 126. -Marasmius oreades.

Caps buff, tawny, or reddish.

on the margin. The gills are broad, free or adnexed, rounded near
the stem, white or dull yellowish. The spores are elliptical, 7-8 f!
long. The stem is tough, solid, whitish.
This widely distributed fungus is much prized eve rywhere by
those who know it. It is not the only fungus which appears in rings,
so that this habit is not peculiar to this plant. Several different
kinds are known to appear in rings at times. The appearance of the
fungus in rings is due to the mode of growth of the mycelium or
spawn in the soil.
Having started at a given pot the mycelium consumes the food
material in the soil suitable for it, and the plants for the first year
appear in a group. In the center of this spot the mycelium, having
co nsumed all the a vail able food, probably dies after producing the
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crop of mushrooms. But around the edge qf the spot the mycelium
or spawn still exists, and at the beginning of the next season it starts
into growth and feeds on the available food in a zone surrounding
the spot where it grew the previous year. This second year, then,
the plants appear in a small ring. So in succeeding years it advances
outward, the ring each year becomes larger . Where the plants
appear only in the arc of a circle, something has happened to check
or destroy the mycelium in the remaining arc of the circle.
It has been noted by several observers that the grass in the ring
occupied by the mushrooms is often greener than that adjoining.
This is perhaps due to some stimulus exerted by the mycelium of the
fungus on the grass, or possibly the mycelium may in some way
make certain foods available for the grass which gives an additional
supply to it at this point. I have as yet no photograph of the fairy
ring mushroom, and the few plants illustrated here (Fig. 126) are
from pen drawings by Mr. Rathbun from some of his color sketches.
Illustrations of some fine large rings formed by this fungus appeared
in circular No . I 3 by Mr. Coville, of the Division of Botany in the
U. S. Dept. Agr.
Marasmius cohrerens (Fr.) Bres. ( Mycena cohcerens Fr. Col!ybia lachnophylla Berk. Collybia spimtlifera Pk. )-This plant grows in dense
clusters, ten to twenty individuals with their stems closely joined
below and fastened together by the abundant growth of threads from
the lower ends. From this character the name cobcerens was derived .
The plants grow on the ground or on very rotten wood in woods during late spring and in the summer. The plant is not very common
in this country, but appears to be widely distributed both in Europe
and here, having been collected in Ca rolina, Ohio, Vermont, New
York, etc. The plants are 12-20 em. high, the cap 2-2.5 em. broad,
and the stem 4-7 mm . in thickness.
The pileus is fleshy, tough, convex or bell-shaped, then expanded,
sometimes umbonate, or in age sometimes the margin upturned and
more or less wavy, not viscid, but finely striate when damp, thin.
The color varies from vinaceous cinnamon to chestnut or light leather
color, or tawny, paler in age, and sometimes darker on the center.
The gills are sometimes more or less crowded, narrow, 5-6 mm . broad,
adnate, but notched, and sometimes becoming free from the stem.
The color is light leather color, brick red or bay, the color and color
variations being due to numbers of colored cystidia or spicules scattered over the surface of the gills and on the edge. The cystidia are
fulvous, fusoid, 75---90 fA-long. The spores are oval, white, small, 6x 3/A-·
The stem is long and slender, nearly cylindrical, tapering some-
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what above, slightly enlarged below, and rooting. The color is the
same as that of the pileus or dark bay brown, and shining, and
seems to be due to large numbers of spicules similar to those on the
gills . The color
is paler below in
some cases, or
gradually darker
below in others.
The stems a r e
b o u n d together
below by numerous threads .
Figure 127 is
from plants (No.
2373, C . U. herbarium ) collected in woods
near Freeville,
N . Y.
The
plants have been
co II e c ted near
Ithaca on three
different occasions, twice near
Freeville about
nine miles from
Ithaca, and once
in the woods at
Ithaca . It is
easily disti ngu ish e d by its FIGURE 127. Marasmius cohaerens (Fr.) Bres. ( = Mycena cohaerens
Fr. = Collybia lachnophylla Berk. = C. spinulifera Pk.) Color
color and the
chestnut, light leather color, tawny or vinaceous cinnamon, darker
presence of the
in center; stems dark, shining; gills leather color, or fulvou , or
wine color, brick red or bay, varying in different specimens (natural
peculiar setce or
size). Copyright r9oo.
cystidia.
Although the plant has been collected on several different occasions in America, it does not seem to have been recognized under
this name until recently, save the record of it from Carolina by
de Schweinitz (Synop. tung. Car. No. 6o6, p. 81).
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LENTINUS Fr.
The plants of this genus are tough and pliant, becoming hard
when old, unless very watery, and when dry . The genus differs
from the other tough and pliant ones by the peculiarity of the gills,
the gills being notched or serrate on the edges . Sometimes this
appearance is intensified by the cracking of the gills in age or in
drying. The nearest ally of the genus is ?anus, which is on ly separated from Lentinus by the edge of the gills being plane . This does
not seem a very good character on which to separate the species of
the two genera, since it is often difficult to tell whether the gills are
naturally serrate or whether they have become so by certain tensions
which exist on the lamell::e during the expansion and drying of the
pileus . Schra:ter unites ?anus with Lentinus (Cohn's Krypt. Flora,
Schlesien, J, I; 554, 1889) . The plants are usually very irregular
and many of them shelving, only a few grow upright and have regular caps .
Lentinus vulpinus Fr.-This is a large and handsome species, having
a wide distribution in Europe and in this country, but it does not
seem to be common. It grows on trunks, logs, stumps, etc., in the
woods . It was quite abundant during late summer and in the autumn
on fallen logs, in a woods near Ithaca. The caps are shelving, closely
overlapping in shingled fashion (imbricated), and joined at the narrowed base. The surface is convex, and the margin is strongly
incurved, so that each of ·the individual caps is shell -shaped (con chate) . The surface of the pileus is coarsely hairy or hispid, the
surface becoming more rough with age. Many coarse hairs unite to
form coarse tufts which are stouter and nearly erect toward the base of
the cap, and give the surface a tuberculate appearance. Toward the
margin of the cap these coarse hairs are arranged in nearly parallel
lines, making rows or ridges, which are very rough. The hairs and
tubercules are dark in color, being nearly black toward the base,
especially in old plants, and sometimes pale or of a smoky hue, especially in young plants. The pileus is flesh color when young, becoming darker when old, and the flesh is quite thin, whitish toward the
gills and darker toward the surface. The gills are broad, nearly
white, flesh color toward the base, coarsely serrate, becoming cracked
in age and in drying, narrowed toward the base of the pileus, not
forked, crowded, 4- 6 mm. broad. The cap and gills are tough even
when fresh. The plant has an intensely pungent taste.
Figures 128, 129 represent an upper, front, and under view of
the pilei (No. 3315, C. U. herbarium).
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Leoti nus lecomtei Fr., is a very common and widely distributed
species growing on woo d.
W hen it grows on the upper
side of logs the pileus is sometimes regular and f u n n e !shaped (cyathiform), but it is
often irregular and produced
on one side, especially if it
grows on the side of the substratum. In most cases, however, there is a funnel-shaped
depression above the attach- ~
ment of the stem. The pileus ·1
1:"""'
is tough, reddi h or reddish "'
=
brown or leather color, hairy :;·
r::
or sometimes trigose, the
margin incurved. The stem is
usually short, hairy, or in age
it may become more or less
smooth. The gills are narrow,
crowded, the spores s m a II,
ovate to elliptical 5 6 x 2-3 Jl.
According to Bresadola this is
the same as Pauus rudis Fr.
It resembles very closely also
?anus cyat hiformis ( Schaeff.)
Fr., and P. strigosus B. & C .
Leoti nus lepideus Fr., [ L.
squamosus ( Schaeff.) Schroet.]
is another common and widely (')
0
distributed species . It is much ~
larger than L. ll'comtei, whitish a;;·
;:!"
with coarse brown scales on
the cap . It i 12 20 em. high,
and the cap is often as broad .
The stem is 2- 8 em. long and
1-2
em. in thickness.
It
grows on wood.
Lentious s tipti c us (Bull.)
Schroet. (?anus stipticus Bull.)
is a very small species compared with the three named
Ul
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above. It is, however, a very common and widely distributed one,
growing on wood, and may be found the year around . The pileus
is 1-3 em . in diameter, whitish
or grayish, very tough, expanded in wet weather, and
curled up in dry weather. The
stem is very short, and attached to one side of the cap.
When freshly developed the
plant is phosphorescent.

SCHIZOPHYLLUM Fr.

IJO.-Schizophyllum alneum (=S.
commune). View of under side (natural
size). Copyright 1900.

FIGURE

This is a very interesting
genus, but the species are very
few.
The plants are tough,
pliant when fresh, and dry.
The gills are very characteristic, being split along the edge
and generally strongly revolute,
that is, the split edges curve
around against the side of the
gill.
This character can be
seen sometimes with the aid of
a hand lens, but is very evident
when a section of the cap and
gills is made and then examined
with a microscope. The spores
are white .
Schizopbyllum a In e u m ( L.)
Schroet.-This species usually
goes by the name of Schizopll:J'llum commune, but the earlier
name is 5. alneum. It is a very
common plant and is world wide
in its distribution, growing on
wood, as on branches, trunks,
etc. It is white, and the pileus
is very hairy or tomentose, with
coarse white hairs. It is 1- 3
em . in diameter, and the cap is
sessi le, either attached at one
side when the cap is more pro-
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duced on one side than on the other, or it may be attached at or
near the center of the top, when the cap is more evenly developed
on all sides. It is often crenate or lobed on the margin, the
larger plants showing this character more prominently. The margin
is incurved . The gills are white, wooly, branched and extend out
toward the margin of the cap like the radiations of a fan. The gills
are deeply split along the edge, and strongly revolute. It is a very
pretty plant, but one becomes rather tired of collecting it because it
is so common. It may be found at all seasons of the year on dead
sticks and branches, either in the woods or elsewhere, if the branches
are present. It is very coriaceous, and tough. During dry weather
it is much shrunken and curled up, but during rains it expands
quickly and then it is seen in its beauty.
Figure 130 shows the plant in the expanded condition, from the
under side. The plants were growing on a hickory branch, and
were dry and shrunke n when brought in the laboratory. The branch
and the fungus were placed in water for a few hours, when the fungus expanded, and was then photographed in this condition.

TROGIA Fr.

PLATE 39, FIGURE IJI.-Trogia crispa. Large cluster of caps, view
of underside (natural size). Copyright 1900.

This genus is characterized, according to Fries, by the gills being
channeled along the edge, but singularly the only species attributed
to the genus in Europe and in our country has not channeled gills,
but only somewhat crisped along the edges. It is usually, therefore,
a difficult matter for a beginner to determine the plant simply from
this description. The gills are furthermore narrow, irregular, and
the plants are somewhat soft and flabby when wet, but brittle and
persistent when dry, so that when moistened they revive and appear
as if fresh.
Trogia crispa Fr.-This species is the principal if not only one in
Europe and America. It is widely distributed, and sometimes not
very uncommon. It occurs on trunks, branches, etc., often on the
birch . The plants are from 0.5-1 em. broad, usually sessile. The
upper surface is whitish or reddish yellow toward the attachment,
sometimes t~n color, and when young it is sometimes covered with
whitish hairs. The gills are very narrow, vein-like, irregular, interrupted or continuous, and often more or less branched. The gills are
very much crisped, hence the name, blunt at the edge and white or
bluish gray. The caps are usually much crowded and overlapped in
an imbricated fashion as shown in Fig. 131; a photograph of a fine
specimen after being moistened.

ROSY-SPORED AGARICS.

CHAPTER VII.
TH E ROSY-SPORED AG ARICS.
The spores are rose, pink, salmon colored, flesh colored or reddish. For analytical keys to the genera see Chapter XXII.'
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varies considerably in size and appearance. It is 7-15 em. high, the
cap 5-10 em . broad, and the stem 6-12 mm. in thickness. It occurs
on the ground from underground roots or rotten wood, or grows on
decaying stumps, logs, etc., from spring until late autumn. Sometimes it is found growing in sawdust .
The pileus is fleshy, bell-shaped, then convex, and becoming
expanded, the surface usually smooth, but showing radiating fibrils,
grayish brown, or sometimes sooty, sometimes more or less scaly.
The gills are not crowded, broad, free from the stem, white, then

PL UT EUS Fr.
. In the genus Pluteus the volva and annulus are both wanting, the
gills are usually free from the stem, and the stem is easily broken

IJJ.-Pluteus tomentosulsus. Cap and stem entirely white, gills flesh
color, stem furroweu and tomentose (natural size). Copyright 1900.

FIGURE
FIGU~E

IJ2.-Pluteus cervinus. Cap grayish brown, or sooty, smooth or sometlmes scaly, rarely \~·hite, stem same color, but paler; gills first white, then
flesh color (natural stze, often larger). Copyright 1900.

out from the substance of the cap, reminding one in some cases of a
ball and socket joint. The substance of the cap is thus said to be
not continuous with that of the stem. The spores seen in mass are
flesh colored as in other genera of this subdivision of the agarics.
Pluteus cervi ous Schaeff. Edible. -This is one of the very common
species of the higher fungi, and is also very widely distributed. It
l 3R

becoming- flesh color with the maturity of the spores . One very
characteristic feature of the plant is the presence of cystidia in the
hymenium on the gills . These are stout, colorless, elliptical, thickwalled, and terminate in two or three blunt, short prongs.
The stem is nearly equal, solid, the color much the same as that
of the pileus, but often paler above, smooth or sometimes sealy .
In some forms the plant is entirely white, except the gills. In
addition to the white forms occurring in the woods, I have found them
in an old abandoned cement mine growing on wood props.
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Pluteus tomentosulsus Pk .- This plant was described by Peck in the
32d Report, N. Y. State Mus., page 28, 1879. It grows on decaying wood in the woods during July and August. The plants are 5- 12
em. high, the cap 3- 7 em. broad, and the stem 4- 8 mm. in thickness.
The description given by Peck is as follows: " Pileus thin, convex
or expanded, subumbonate, dry, minutely squamulose-tomentose,
white, sometimes pinkish on the margin; lamella= rather broad,
rounded behind, free, crowded, white then t1esh colored; stem equal,
solid, striate, slightly pubescent or subtomentose, white; spores subglobose, 7 JAin diameter, generally containing a large single nucleus."
From the plant collected at Ithaca the following notes were made.
The pileus and stem are entirely white, the gills flesh color. The
pileus is expanded, umbonate, thin except at the umbo, minutely
floccose squamulose, no pinkish tinge noted ; the t1esh is white, but
on the umbo changing to t1esh color where wounded. The gills are
free, with a clear white space between stem and rounded edges,
crowded, narrow (about 3-4 mm. broad) edge finely fimbriate, probably formed by numerous bottle- · haped cystidia on the edge, and
which extend up a little distance on the side of the gills, but are not
distributed in numbers over the surface of the gills; cystidia thin
walled, hyaline. The spores are flesh colored, subglobose, 5- 7 JA·
Stem cylindrical, even, twisted somewhat, white, striate and minutely
squamulose like the pileus, but with coarser scales, especially toward
the base, solid, flesh white . ·
The species received its name from the tomentose, striate character of the stem. The plants ( No. 3219, C. U. herbarium) illustrated
in Fig. 133 were collected in Enfield Gorge, vicinity of Ithaca, July

28, 1899.

VOLVARIA Fr.

This genus takes its name from the volva, which means a wrapper, and which, as we know from our studies of Amanita, entirely
envelopes the plant at a young stage . The genus is characterized
then by the rosy or reddish spores, the presence of a volva, and the
annulus is wanting. The stem is easily separable from the pileus at
its junction, in this respect being similar to Amanita, Am,witvpsis,
Lepiota and others. The gills are usually, also, free from the stem.
The species grow on rotting wood, on leaf mould and on richly manured ground, etc . They are of a very soft texture and usually soon
decay .
Volvaria bombycina ( Pers.) Fr. Edible.- The silky volvaria is so
called because of the beautiful silky texture of the surface of the cap .
It is not very common, but is world wide in its distribution, and occurs
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on decayed wood of logs, stumps, etc., during late summer and
in autumn. It is usually of a beautiful white color, large, the volva
large and thick, reminding one of a bag, and the stem is ascending when
the plant grows on the side of the
trunk, or erect when it grows on
the upper side of a log or stump.
The plant is from 8-16 em. high,
the cap 6-20 em. broad, and the
stem 1-1.5 em. in thickness.
The pileus is globose, then bellshaped, and finally convex and
somewhat umbonate, white, according to some becoming somewhat reddish. The entire surface is silky,
and numerous hairs stand out in the
form of soft down, when older the
surface becoming more or less scaly,
or rarely becoming smooth at the
apex. The flesh is white. The
gills are crowded, very broad along
the middle, flesh colored, the edge
sometimes ragged. The spores are
rosy in mass, oval to broadly elliptical, 6-9 X s-6 }A, smooth . The
stem tapers from the base to the
apex, is solid, smooth. The volva
is large and bag-like. The plant
is considered edible by some. Figure 134 i from a plant (No. 3096,
C . U. herbarium) collected on a log
of Acer rubrum in Cascadilla woods,
Ithaca, on August wth, 1898.
Volvaria speciosa Fr.-This plant
seems to be rare, but it has a wide
distribution in Europe and the
United States. It occurs on richly
manured ground, on dung, etc. FIGURE 134.- Volvaria bombycina. Cap stem
and volva entirely white, gills flesh color (natThe plants are 1o-2o em. high, the
ural size). Copyright 1900.
cap 6-rz em . broad, and the stem
1-2 em. in thickness. The entire plant is white or whitish, sometimes grayish, especially at the center, where it is also sometimes
darker and of a smoky color.
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The pileus is globose when young, then bell-shaped, and finally
more or less expanded, and umbonate, smooth, very viscid, so that
earth, leaves, etc., cling to it. The flesh is white and very soft.
The gills are free, flesh colored to reddish or fulvous, from the deeply
colored spores. The spores are broadly elliptical, or oval, I 2-18 x
8-IO fA . The stem is nearly cylindrical, or tapering evenly from the
base, when young more or less hairy, becoming smooth. The volva
is large, edge free, but fitting very close, flabby and irregularly torn .
The species is reported from California by McClatchie, and from
Wisconsin by Bundy .
Specimens were received in June, 1898, from Dr. Post of Lansing,
Mich., which were collected there in a potato patch. It was abundant
during May and June. Plants which were sent in a fresh condition
were badly decayed by the time they reached Ithaca, and the odor
was very disagreeable. It is remarkable that the odor was that of
rotting potatoes! In this connection might be mentioned Dr. Peck's
observation (Bull . Torr. Bot. Club 26: p. 67, 1899,) that Agaricus
maritimus Pk., which grows near the seashore, possessed "a taste
and odor suggestive of the sea."
McClatchie reports that it is common in cultivated soil, especially
grain fields and along roads, and that it is "a fine edible agaric and
our most abundant one in California."

CLITOPILUS Fr.
In the rosy-spored agarics belonging to this genus the gills are
decurrent, that is, extend for some distance down on the stem. The
stem is fleshy. The gills are white at first and become pink or sal mon color as the plants mature, and the spores take on their characteristic color. The plants should thus not be confused with any of
the species of Agaricus to which the common mushroom belongs,
since in those species the gills become dark brown or blackish when
mature . The genus corresponds with Clitocybe among the white
spored ones.
Clitopilus prunulus Scop. Edible.- This species grows on the ground
in the woods from mid-summer to autumn. It is not very common,
but sometimes appears in considerable quantities at one place .
During the autumn of 1898 quite a large number of specimens were
found in a woods near Ithaca, growing on the ground around an old
stump. The plants are 3-8 em. high, the cap 5- 10 em. broad, and
stem I 2 em. in thickness.
The pileus is fleshy, firm, convex and becoming nearly plane, and
sometimes as the plants become old the center may be slightly de-
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pressed. It is whitish in color, or dark gray, or with a leaden tint,
dry, sometimes with a distinct bloom on the surface, and the margin
is often wavy. The cap is sometimes produced more on one side than
on the other. The gills are not close, at first whitish, then salmon
colored as the spores mature, and they are decurrent as is characteristic of the genus . The spores are elliptical or nearly so, and measure 10-12 fA- long.
Figure I 35 is from plants collected near Ithaca, in the autumn of
I8g8 . This species is considered to be one of the excellent mushrooms for food . When fresh it has a mealy odor and taste, as do
several of the species of this genus . It is known as the prune
mushroom.
Clitopilus orcella Bull. Edible.- This plant is sometimes spoken of
as the sweet-bread mushroom. It is much like the prune mushroom
just described, in odor and taste, and sometimes resembles it in form
and other characters. It is white in color, and the plants are usually
considerably sma ll er, and the pileus is, according to my observations,
sometimes more irregular, lobed and wavy on the margin. The tlesh
is also softer, and the cap is said to be slightly viscid in wet weather.
The plant grows in the woods, and sometimes in open tields .

ENTOLOMA Fr.
The vo lva and annulus are absent in this genus, the spores are
rosy, the gills adnate to sinuate or adnexed, easily separating from
the stem in some pecies. The stem is fleshy or fibrous, sometimes
waxy, and the pileus is fleshy with the margin incurved, especially when young. T he spores are prominently angular. The genus
corresponds with Tricl!oloma of the white-spored agarics, and also
with Hebeloma and lnocybc of the ochre-spored ones . Entoloma repandum Bul l. , is an Jnocybc [I. repandmn (Bull.) Bres.] and has
.?ngular spores resembling t hose of an E11toloma, but the spores are
not rosy. ( See Fig. 223 . )
Entoloma jubatum Fr.-Growing on the ground in woods . The
plants are 5-10 em . high, the cap 3-6 em . broad , and the stem 3-6
mm . in thickness.
The pileus is conic in some plants, to convex and umbonate, thin,
minutely scaly with blackish hairy scales, dull he liotrope purple ,
darke r on the umbo. The gills are vinaceous rufus to deep flesh
color, strongly sinuate, and irregularly notched along the edge. The
spores are irregular ly oval to short oblong, coarsely angular, with an
oil drop, 5-7 angled, 7-I I x 6-7 fl . T he stem is of the same color as
the pi leus, ometimes deeply rooting, hollow. Figure 136 is from
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plants (No. 4000, C. U. herbarium) collected at Blowing Rock, N. C.,
during September, 1899.
Entoloma grayanum Pk .- This plant grows on the ground in woods.
It is from 6- 8 em. high, the cap is 3-6 em . broad, and the stem 4-6
mm. in thickness.

The spores on paper are very light salmon color. They are globose
or rounded in outline, 5- 7 angled, with an oil globule, 8-w,u in diameter. The stem is the same color as the pileus, but lighter, striate,
hollow, somewhat twisted, and enlarged below. Figure 1 37 is from
plants (No. 3998, C. U. herbarium) collected at Blowing Rock, N.C.,
during September, 1899.

FIGUR~:

FIGL'RE

IJ6.-Entoloma jubatum. Entire plant dull heliotrope purple, gills later
flesh color (natural size). Copyright 1900.

The pileus is convex to expanded, sometimes broadly umbonate,
drab in color, the surface wrinkled or rugose, and watery in appearance. The flesh is thin and the margin incurved. The gills are first
drab in color, but lighter than the pileus, becoming pinkish in age.

IJ?.-Entoloma grayanum.
size).
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Cap and stem drab, gills flesh color (natural
Copyright 1900.

Entoloma strictius Pk.-The plants grow in grassy places, pa tures,
etc. They are clustered, sometimes two or three joined at the base
of the stem . They are 7- 10 em. high, the caps 2-4 em. broad, and
the stems 3--6 mm. in thickness.
The pileus is convex, the disk expanded, and the margin incurved
and more or less wavy or repand on the extreme edge. It is umbonate at the center with usually a slight depression around the umbo,
smooth, watery (hygrophanous) in appearance, not viscid, of an
umber color, shining, faintly and closely striate on the margin.

]J(:i
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In drying the surface of the pileus loses some of its dark umber color
and presents a silvery sheen . The flesh is fibrous and umber color
al so. The gills are grayish white, then tinged with flesh color, slightly
sinuate, the longer ones somewhat broader in the middle (ventricose),
rather distant, and quite thick as seen in cross section, the center of
the gill (trama) presenting parallel threads. The subhymenium
is very thin and composed of small cells; the basidia are clavate,
25-30 x 9- 10ft, and four-spored. The spores are dull rose color on
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LEPTONIA Fr.
In Leptonia the stem is cartilaginous, hollow or stuffed, smooth
and somewhat shining. The pileus is thin, umbilicate or with the
center darker, the surface hairy or scaly, and the margin at first
incurved. The gills are adnate or adnexed at first, and easily
separating from the stem in age . Many of the species are bright
colored .
Leptonia asprella

'

FTGFRF. TJ8.- Entoloma stri ctius. Cap umber or smoky, stem paler, gills grayish,
then flesh color (natural size). Copyright 1900.

paper, subglobose, s-8 fl in diameter, angular with s-6 angles as
seen from one side. Th e stem is the same color as the pileus, but
considerably lighter. It is hollow with white fibers within, fibrous
striate on the surface, twisted, brittle, and somewhat cartil aginous,
partly snapping, but holding by fibers in places, cylindrical, even,
ascending, with delicate white fibers covering the lower end .
Figure 138 is from plants (N o. 2461, C. U. herbarium) collected
near Ithaca, October, 1898.

Fr.-This species
occurs on the
ground in woods
or in open grassy
pI aces.
The
plants are 3-5 em.
high, the cap 2-4
em. broad, and
the stem 2-3 mm.
in thickness.
The pileus is
convex, then more
or less expanded,
umbilicate, rarely
umbonate, hair
b r own (m ouse
co l ored), with
dark scales on the
FrG u RE '39· - Leptonia asprella. Cap hair brown (mouse
center and minute
colored), minute dark scales at center, stem same
color, but sometimes reddish brown , green or blue,
scales over the
gills flesh color.
surface, striate .
The gills are sinuate to adnexed.
The spores are strongly 5-6
angled, 10-12 x 8-IOJ-l. The stem is smooth, even, usually the same
color as the cap, but sometimes it is reddish brown, green, or blue.
Figure I 39 is from plants (No. 3996, C. U. herbarium) collected
at Bl owing Rock, N. C., during September, 1899.
Lepton is incana Fr., is a more common species, and is characterized by an odor of mice.
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ECCILIA Fr.
The genus Eccilia corresponds with Omphalia of the whitespored agarics. The stem is cartilaginous, hollow or stuffed. The
pileus is thin and somewhat membranaceous, plane or depressed at
the center, and the
margin at first incurved. The gills are
more or less decurrent.
Eccilia polita Pers.
-This plant occurs
on the g r o u n d in
woods. It is 6-10 em.
high, the cap 2-4 em.
broad, and the stem
is 3-4 mm. in thickness.
The pileus is convex and umbilicate,
somewhat membranaceous, smooth,
watery in appearance,
finely striate on the
margin, hair brown to
olive in color. The
gills are decurrent. In
the specimens illustrated in Fig. 140 the
gills are very irregular
and many of them appear sinuate. The
FIGURE 140.-Eccilia polita.
Cap hair brown to olive, spores are strongly 4-5
stem lighter, gills flesh color, notched and irregular
angled, some of them
(natural size). Copyright 1900.
square, 1o-12 fl in
diameter, with a prominent mucro at one angle . The stem is
cartilaginous, becoming hollow, li ghter in color than the pileus, and
somewhat enlarged below. Figure 140 is from plants (No. 3999,
C. U. herbarium) collected at Blowing Rock, N. C., during September, 1899.
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CLAU DOPUS W. Smith.
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In the genus Claudopus, recognized by some, the pileus is eccentric or lateral, that is, the stem is attached near the side of the cap,
or the cap is sessile and attached by one side to the wood on which
the plant is growing; or the plants are resupinate, that is, they may
be spread over the surface of the wood.
The genus is perhaps not well separated from some of the species
of Pleurotus with lilac spores like P. sapidus: In fact, a number of the
species were formerly placed in Pleurotus, while others were placed
in Crepidotus among the ochre-spored agarics. Several species are
reported from America. Peck in 39th Report N.Y. State Mus., p.
67, et seq., r886, describes five species.
Claudopus nidulans ( Pers.) Pk.-This is one of the very pretty
agarics growing on dead branches and trunks during the autumn, and
is widely distributed. It has, however, been placed in the genus Pleurotus, as P. nidulans. But because of the pink color of the spores in
mass, Peck places it in the genus Claudopus, where Fries suggested
it should go if removed from Pleurotus. It seems to be identical with
Panus dorsalis Bose. It is usually sessile and attached to the side of
dead branches, logs, etc., in a shelving manner, or sometimes it is
resupinate . .
The pileus is sessile, or sometimes narrowed at the base into a
short stem, the caps often numerous and crowded together in an overlapping or imbricate manner. It is nearly orbicular, or reniform,
and 1-5 em. broad. The margin is at first involute. The surface is
coarsely hairy or tomentose, or scaly toward the margin, of a rich
yellow or buff color. It is soft, but rather tough in consistency. The
gills are broad, orange yellow. The spores, pink in mass, are smooth,
elongated, somewhat curved, 6-8p long.
Figure 141 is from plants (No. 266o, C. U. herbarium) collected
in woods near Ithaca.

CHAPTER VIII.
THE OCHRE-SPORED AGARICS.
The spores are ochre yellow, rusty, rusty-brown, or some shade
of yellow. For analytical keys to the genera see Chapter XXII.

PHOLIOTA Fr.
The genus Plzoliota has ferruginous or ferruginous brown pores.
It lacks a volva, but has an annulus; the gills are attached to the
stem . It then corresponds to Armillaria among white-spored agarics,
and Stroplzaria among the purple-brown-spored ones. There is one
genus in the ochre or yellow-spored plants with which it is liable to
be confused on account of the veil, namely Cortinarius, but in the latter the veil is in the form of loose threads, and is called an arachnoid
veil, that is, the veil is spider-web-like. Many of the species of
Pholiota grow on trunks, stumps and branches of trees, some grow
on the ground.
Pboliota prrecox Per . Edible.-(Agaricus candicans Bull. T. 217.
I 770: Pholiota candicans Schroeter, Krypt, Flora, Schlesien, p. 6o8,
1889.) This plant occurs during late spring and in the summer, in
pastures, lawns and grassy places, roadsides, open woods, etc. Sometimes it is very common, especially during or after prolonged or heavy
rains. The plants are 6-IO em. high, the cap from s-8 em. broad,
and the stem 3-5 mm. in thickness. The plants are scattered or a
few sometimes clustered.
The pileus is convex, then expanded, whitish to cream color or
yellowish, then leather color, fleshy, the margin at fir t incurved,
moist, not viscid. Sometimes the pileus is umbonate. The surface is sometimes uneven from numerous crowded hallow pits, giving
it a frothy appearance. In age the margin often becomes upturned
and fluted. The gills are adnate or slightly decurrent by a tooth, 3-4
mm. broad, a little broader at or near the middle, crowded, white,
then ferruginous brown, edge sometimes whitish. There i often a
prominent angle in the gills at their broadest diameter, not far from
the stem, which give to them, when the plants are young or middle age, a sinuate appearance. The spores are ferruginou · brown,
elliptical. Cystidia abruptly club-shaped, with a broad apiculus. The
1!">0
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stem is stuffed, later fistulose, even, fragile, striate often above the
annulus . The stem is whitish or sometimes flesh color. The veil is
whitish, large, frail, and ·ometimes breaks away from the stem and
clings in shreds to the margin of the cap.
Figure 142 is from plants (No. 2362, C. U. herbarium) collected
on the campus of Cornell University, June, 1898. The taste is often
slightly bitter.
Pholiota marginata Batsch.-This is one of the very common species,
a small one, occurring all during the autumn, on decaying trunks, etc.,
in the woods. The plants are usually clustered, though appearing
also singly . They are from 4-10 em. high, the cap 3-4 em. broad,
and the stem 3-SIA. in thickness.
The pileus is convex, then plane, tan
or leather colored,
darker when dry. It
has a watery appearance (hygrophanus),
somewhat fleshy,
smooth, striate on
the margin . The
gill s are joined
squarelyto the stem,
crowded, at maturity
FIGURE 14].-Pholiota marginata.
Cap and stem tan or
dark reddish brown
leather color, gills dark reddish brown when mature (natural
from the spores.
size). Copyright 1900.
The stem is cylindrical, equal, smooth, fistulose, of the same color as the pileus,
becoming darker, and often with whiti h fibrils at the base. The
annulus is distant from the apex of the stem, and often disappears
soon after the expansion of the pileus. Figure 14 3 is from plants
( No. 2743, C. U. herbarium) collected near Ithaca .
Pholiota unicolor Vahl, is a smaller plant which grows in similar
situations. The plants are usually clustered, 3-5 em. high, and the
caps 6-rz mm. in diameter, the annulus is thin but entire and persistent. The entire plant is bay brown, becoming ochraceous in
color, and the margin of the cap in age is striate, first bell-shaped,
then convex and somewhat umbonate.
The gills are lightly
adnexed .
Pholiota adiposa Fr.-The fatty pholiota usually forms large clusters during the autumn, on the trunks of trees, stumps, etc. It is
sometimes of large size, measuring up to r 5 em . and the pileus up to
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r7 em. broad. Specimens collected at Ithaca during October, 1899,
were 8-10 em. high, the pileus 4-8 em. broad, and the stem 5-9 mm.
in thickness. The plants grow eight to ten in a cluster and the bases
of the stems were closely crowded and loosely joined.
The pileus is convex, than expanded, the margin more or less in rolled, then incurved, prominently umbonate, very viscid when moist,
the ground color a saffron yellow or in the center burnt umber to wood
brown. The cuticle of the pileus is plain or torn into scales which
are wood brown, or when close together they are often darker, sometimes nearly black . The flesh is saffron yellow, thick at the center
of the cap, thinning out toward the margin, spongy and almost tasteless. The gills are adnate, and sometimes a little notched, brown
( mars brown), and the edge yellow, 6-7 mm. broad. The spores are
8 x 5/A-· The stem tapers downward, is compact, whitish then yellow,
saffron yellow, flesh vinaceous, viscid, and clothed more or less with
reflexed (pointing downward) scales. The stem is somewhat cartilaginous, tough, but snapping off in places . The veil is thin floccose
and sometimes with coarse scales, soon disappearing.
Figure 144 is from plants (No . 3295, C. U. herbarium) col lected on the Ithaca flats from a willow trunk, Oct. 10, 1899.
Pholiota aurivella Batsch, which has been found in the United
States, is closely related to P. adiposa.
Pholiota squarrosa Mull., widely distributed and common in the
autumn, both in Europe and America, on stumps and trunks, is a
large, clustered, scaly plant, the scales "squarrose", and abundant
over the pileus and on the stem below the annulus. It is brownish
or ferruginous in color .
Pholiota squarrosoides Pk., as its name indicates, is closely related
to P. squarrosa. It has erect, pointed, persistent scales, especially
when young, and has a similar habit to squarrosa, but differs chiefly
in the pileus being viscid, while that of P. squarrosa is dry. P.
subsquarrosa Fr ., occurring in Europe, and also closely related toP.
squarrosa, is viscid, the scales are closely appressed to the surface of
the cap, while in squarrosa they are prominent and revolute.
Pholiota cerasina Pk., occurs on decaying trunks of trees during
late summer. The plants grow in tufts. They are 5-12 em . high,
the caps 5-10 em. in diameter, and the stems 4-8 mm. in thickness.
The pileus is smooth, watery when damp, cinnamon in color when
fresh, becoming yellowish in drying, and the flesh is yellowish.
The stem is solid, and equal, the apex mealy. The annulus is not
persistent, and the gills are crowded and notched. The spores are
elliptical, and rugose, 5 x 8 p.
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much broader than the thickness of the pileus, pale, then reddish
brown. Tl1e stem is tough, slender, smooth, even, pale reddish
brown, shining, stuffed with a whitish pith. Peck says that the
plants have an oily flavor resembling beechnuts.
Naucoria vernalis Pk.-Naucoria vernalis was described by Peck in
23rd Report N.Y. State Mus . , p. 91, from plants collected in May.
The plants described here appeared in woods in late autumn. The
specimens from which this description is drawn were found growing
from the under side of a very rotten beech log, usually from deep
crevices in the log, so that only the pileus is visible or exposed well
to the view. The plants are 4-8 em. high, the cap 2-3 em . broad,
and the stem 4-5 mm . in thickness. The taste is bitter.

when very damp, breaking out from the pileus easily though with
fragments of the gills remaining attached, not strongly continuous
with the substance of the pileus. The color is buff to pale clay color;
the stem being even, not bulbous but somewhat enlarged below,
mealy over the entire length, which may be washed off by rains,
striate at apex either from marks left by the gills or remnants of the
gills as they become freed from the stem . Base of stem sometimes
with white cottony threads, especially in damp situations. In the
original description the stem is said to be "striate sulcate." Figure
1 46 is from plants (No. 3242, C. U. herbarium) collected in woods
near Ithaca, October I, I 899.
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F 1r.uRE 146.-Nauc01ia vernalis. Cap hair brown to clay color; gills grayish
brown to wood brown; stem clay col01 (natural size). Copyright 1900.

The pileus is convex, then the center is nearly or quite expanded,
the margin at first inrolled and never fully expanded, hygrophanus,
smooth (not striate nor rugose), flesh about 5-6 mm. thick at center,
thin toward the margin . The color changes during growth, it is from
ochraceous rufus when young (1-2 mm. broad), then clove brown to
hair brown and clay color in age . The gills are grayish hrown to
wood brown, at first adnate to slightly sinuate, then easily breaking
away and appearing adnexed. The spores are wood brown in color,
oval to short elliptical and inequilateral, 6-8 x 4- 5J.I · Cystidia hyaline, bottle shaped, 40-50 x 8- 12)-1. The stem is somewhat hollow
and stuffed, rather cartilaginous, though somewhat brittle, especially

Calera with ochraceous ( ochraceous ferruginous) spores corresponds to Mycena among the white-spored agarics. The pileus is
usually bell -shaped, and when young the margin fits straight against
the stem . The stem is somewhat cartilaginous, but often very
fragile . The genus does not contain many species . Peck gives a
synopsis of five American species in the 2yd Report N. Y. State
Mus., p. 93, et seq ., and of twelve species in the 46th Report,
p. 6I, et seq . One of the common species is Galera tenera Schaeff.
It occurs in grassy fields or in manured places. The plants are
5-8 em. high, the cap 8-16 mm . broad, and the stem 2-3. mm. in
thickness. The pileus is oval to bell-shaped, and tawny 111 color,
thin, smooth, finely striate, becoming paler when dry. The gills
are crowded, reddish-brown, adnexed and easily separating. The
stem is smooth, colored like the pileus but a little paler, sometimes
striate, and with mealy whitish particles above . Galera lateritia is
a related species, somewhat larger, and growing on dung heaps
and in fields and lawns. Galera ovalis Fr., is also a larger plant,
somewhat shorter than the latter, and with a prominent ovate cap
when young. Galera antipoda Lasch., similar in general appearance
to G. tenera, has a rooting base by which it is easily known. Galera
flava Pk., occurs among vegetable mold in woods. The pileus is
membraneous, ovate or companulate, moist or somewhat watery,
obtuse, plicate striate on the margin, yellow. The plants are 5-:-8
em. high, the caps 12- 25 mm. broad, and the stem 2- 3 mm. In
thickness . The plant is recognized by the pale yellow color of the
caps and the plicate striate character of the margin. ~he plica:e
striate character of the cap is singular among the species of this
rrenus and is shared by another species, G. coprinoides Pk .
0
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FLAMMULA Fr.

touched. In the young plants the color of the delicate hairy surface
is deeper, often phlox-purple, the color becoming thinner as the cap
expands .
The gills are notched (sinuate) at the stem, or adnate, sometimes
slightly decurrent, crowded. Before exposure by the rupture of the
veil they are cream-buff in color, then taking on darker shades, drab
to hair brown or sepia with a purple tinge. The stem is yellowish,
nearly or quite the color of the cap, often with a purplish tinge at
the base. It is covered with numerous small punctate scales of the
same color, or su lphur yellow above where they are more crowded
and larger. The scales do not extend on the stem above the point
where the veil is attached. Th e stem is slightly striate above the
attachment of the veil. It is somewhat tough and carti laginous, solid,
or in age stuffed , or nearly hollow. The veil is floccose and quite thick
when the plant is young. It is scaly on the under side, clinging to
the margin of the pileus in triangular remnants, appearing like a
crow n. Th e color of the veil and of its remnants is the same as the
color of the sca les of the cap .
Th e spores in mass are light brown, and when fresh with a slight
purple tinge . (The color of the spores on white paper is near walnut brown or h air brown of Ridgeway's colors.) Under the microscope they are yellowish, oval or short oblong, often inequilateral,
6-8 x 4-s,u.
Figu re 147 is from plants (N o. 4016, C. U. herbarium) collected
at Blowing Rock , N. C., September, 1899, on a fallen maple
log. Tne plants sometimes occu r singly . It has been collected at
Ith aca , N. Y., and was first described from plants collected at
W aynesvi lle, Ohio.
Flammula sapinea Fr., is a common plant growing on dead coniferous wood . It is dull yellow, the pileus 1-4 em . in diameter, and
with numerous small scales.

In the genus Ftammuta, the pileus is fleshy, stem tleshy-fibrous,
and the gills adnate to decurrent.
Flammula polycbroa Berk. -This is a beautiful plant with tints of
violet, lavender, lilac and purple, especially on the scales of the pileus, on the veil and on the stem . It occurs in clusters during late
summer and autumn, on logs, branches, etc., in the woods. The
plants occur singly, but more often in clusters of three to eight or

FIGURE 147.-Flammula polychroa, under view. Cap vinaceous buff to orange buff,
scales lilac, purple or lavender; gills drab to hair brown {natural size}. Copyright
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more. The plants are 4-7 em. high, the cap 3-5 em . broad, and the
stem 4-6 mm. in thickness.
The pileus is convex, and in the young stage the margin strongly
incurved, later the cap becomes expanded and has a very broad umbo.
It is very viscid. The surface is covered with delicate hairs which
form scales, more prominent during mid-age of the plant, and on the
margin of the cap . These scales are very delicate and vary in color
from vinaceous-buff, lilac, wine-purple, or lavender. The ground
color of the pileus is vinaceous-buff or orange-buff, and toward the
margin often with shades of beryl-green, especially where it has been

HEBELOMA Fr.
In Hebeloma th e gills are either squarely set against the stem
( adnate ) or they are notched ( sinuate ), a nd the spores are clay-colored. The edge of the gi ll s is usually whitish, the surface clay-colored . The veil is only seen in the young stage, and then is very
delicate and fibrillose. The stem is fleshy and fibrous, and somewhat mealy at the apex . The genus corresponds with Tricboloma
of the white-spored agarics. All the species are regarded as unwholesome, and some a re considered poisonous. The species largely
occur during the autumn. Few have been studied in America.
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Hebeloma crustinuliforme Bull.-This plant is usually common in
some of th~ lawns, during the autumn, at Ith aca, . Y. It often
forms rings as it grows on the ground . It is from 5-7 em . high, the
cap 4-8 em . in diameter, and the stem is 4--6 mm. in thickness.
The pileus is convex and expanded, somewhat umbonate, viscid
when moist, whitish or tan color, darker over the center, where it is
often reddish -brown. The gills are adnexed and rounded near the
stem, crowded, whitish, then clay color and reddish-brown, the edge

48.-Hebeloma crustin~liforme, var. minor. <;ap whitish _or tan color, or
reddish brown at center; g•lls clay color (natural s1ze). Copynght •9oo.

FIGl'RE ,

whitish and irregular. The gills are said to exude watery drops
in wet weather. The stem is stuffed, later hollow, somewhat enlarged at the base, white, and mealy at the apex . Figure 148 is from
plants ( o. 2713, C. U. herbarium) collected in lawns on the Cornell
University campus. The plants in this figure seem to represent
the variety minor.

INOCYBE Fr.
In the genus Inocybe there is a universal veil which is fibrillose in
character, and more or Jess clo ely joined with the cuticle of the
pileus, and the surface of the pileus is therefore marked with fibrils
or is more or Jess scaly . Sometimes the margin of the pileus possesses remnants of a veil which is quite prominent in a few species.
The gills are adnate, or sinuate, rarely decurrent, and in one ·pecies
they are free. It is thus seen that the species vary widely, and
there may be, after a careful study of the species, grou nd s for the
separation of the species into several genera . One of the most
remarkable species is hzocybe ecliinata Roth . This plant is cove red
with universal veil of a ooty color and powdery in nature. The
gills are reddish purple, and the stem is of the same color, the s~or~s
on white paper of a faint purplish red color. Some place It m
Psalliota. Collected at Ithaca in August, 1900.

a
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TUBARIA W. Smith.
In the genus Tubaria the spores are rust-red, or ru ty brown
(ferruginous or fuscus-ferruginous), the stem is somewhat cartilaginous, hollow, and, what is more important, the gills are more or Jess
decmrent, broad next to the stem, and thus more or less triangular
in outline . It is related to Naucoria and Calera, but differs in the
decurrent gills . The pileus is convex, or with an umbilicus.
Tubaria pellucida Bull.-This species grows by roadsides in grassy
places .
The
plants are from
3-4 em . high, and
the cap 1-2 em.
in di:tmeter, and
the stem 2-3 mm.
in thickness.
The pileus i s
conic, then bell·haped, often expanded and with
a ·light umbo ;
the color is dull,
reddish brown,
and it has a watery
FIGURE '49·
Tubaria pellucida. Dull reddish brown (natural size).
appearance . The
plant is ometimes enveloped with a loose and delicate universal
or outer veil, whicl) remains on the margin of the cap in the form
of silky squamu les as shown in the figure. The margin of the pileus
is faintly striate. The gills are only li ghtly decurrent. Figure 149
is from plants ( o. 236o C. U. herbarium) collected along a street
in Ithaca.
The stem is at first solid, becoming hollow, tapering above, and
the apex is mealy.

CREPIDOTUS Fr.
In Crepidotus the pileus is lateral, or eccentric, and thus more or
less shelving, or it is resupinate, that is, lying flat or nearly so on
the wood . The species are usually of small size, thin, soft and
fleshy. The spores are reddish brown (ferruginous). The genus
corresponds to Pleurotus among the white- · pored agarics, or to Claudopus among the rosy-spored ones. Peck describes eleven species
in the 39th Report, . Y. State Mus., p. 6g et seq., 1886.
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Crepido\us versutus Pk.-This little Crepidotus has a pure white
pileus which is covered with a soft, whitish down. The plants grow
usually on the underside of rotten wood or bark, and then the upper
side of the cap lies against the wood, and is said to be resupinate.
Sometimes where they grow toward the side of the log the cap has a
tendency to be shelving. In the resupinate forms the cap is attached
usually near one ide, and then is produced more at the opposite side,
so that it is more or less lateral or eccentric. As the plant becomes
mature the edge is free from the wood for some distance, only being
attached over a small area. The cap is somewhat reniform, thin,
and from 6-12 em. in diameter. The gills radiate from the point

FIGURE

150.-Crepidotus versutus. Cap white, downy; gills whitish, then
rusty (twice natural size). Copyright 1900.

where the cap is attached to the substratum, are not crowded,
rounded behind, that is, at the lateral part of the cap where they converge. They are whitish, then ferruginous from the spores. The
spores are sub-elliptical, sometimes inequilateral, and measure from
8-12 X 4-6 fl.
Crepidotus herbarum Pk., is a closely related species, separated on
account of the smaller spores. Both species grow either on herbs or
decaying wood. As suggested by Peck they are both closely related
to C. chimonophiius Berk., which has "oblong elliptical" spores.
The shape of the spores does not seem to differ from the specimen which I have taken to be C. 7Jersutus.
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Crepidotus applanatus Fr., is a larger specie-, shelving and often
imbricated. Crepidotus fulvotomentosus Pk., is a pretty species with a
tomentose cap and tawny scales, usually occurring singly. It is
closely related to C. calo!epis Fr.
Figure 150 is from plants of Crepidoflls nnutus Pk., ( o. 2732
C. U. herbarium) collected on rotting wood at Freeville, N.Y., eight
miles from Ithaca. The plants are represented twice natural size.

CORTINARIUS Fr.
The genus Cortinarius is chiefly distinguished from the other
genera of the ochre-spored agarics by the presence of a spider-weblike (arachnoid) veil which is separate from the cuticle of the pileus,
that is, superficial. The gills are powderetl by the spores, that is,
the spores fall away with difficulty and thus give the gills a pulverulent appearance. The plants are tleshy and decay easily. It is
necessary to have plants in the young as well as the old state to
properly get at the characters, and the character of the veil is only
seen in young or half-developed specimens . The species are to be
distinguished from other ochre-spored agarics with a cobwebby veil
by the fact that the veil in Cortinarius i - superficial and the gills powdery. The number of species i - very large, and they are difficult
to determine. They mo tly occur in orthern countries and in the
autumn or late summer; some species, however, occur during early
summer. Peck, 23d Report, . Y. State Mus., p. I05-II2, describes
21 species.
Cortinarius (lnoloma) violaceus (L.) Fr. Edible.- This species is known
by the violet or dark violet color which pervades all parts of the
plant. The plants are 8-10 em. high, the pileus 7-15 em . broad, and
the tern is bulbous, 6-8 mm. in thickness. The veil is single. It
occurs in woods and open places during late summer and in the
autumn. The flesh of the plant is also violet, and this color is
imparted to the liquid when the plant is cooked. The flavor is said
to be something li~<e that of Ag,lriws campestris.
Cortinarius (Myxacium) collinitus (Pers.) Fr. Edible.- This is known as
the smeared cortinarius becau e of the abundant glutinous substance
with which the plant is smeared during moist or wet weather. It grows
in woods. The plants are 7-10 em . high, the cap s-8 em . in diameter,
and the stem i 8-12 mm. in thickness. It is u ually known by the
smooth, even, tawny cap, the great abundance of slimy substance
covering the entire plant when moist, and when dry the cracking of
the gluten on the stem into annular patches.
The pileus is convex to expanded, mooth, even, glutinous when
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wet, shining when dry, tawny. The gills are ad nate with a peculiar
bluish gray tinge when young, and clay color to cinnamon when old.
The spores are nearly elliptical, and 12-15 x 6-7 JA. The stem is
cylindrical, even, and with patches of the cracked gluten when
dry.
Cortinarius (Dermocybe) cinnamomeus (L.) Fr. Edible.- The cinnamon cortinarius is so called
because of the cinnamon color
of the entire plant, especially
It
of the cap and stem.
grows in the woods during
summer and autumn. It is a
very pretty plant, and varies
from s-8 em. high, the cap
from 2 - 10 em. broad, and the
stem 4- 6 mm. in thickness.
The pileus is conic, or convex, and nearly expanded,
sometimes nearly plane, and
again with a prominent blunt
or conic umbo. Sometimes
the pileus is abruptly bent
downward near the margin
as shown in the plants in
"'~
"'0
Fig. 151, giving the appears~
0 8
ance
of a "hip-roof." The
8-o
<'!
surface
is smooth, silky, with
."5 "';j...
u 0
innate fib r i Is. Sometimes
CJJ 0
·c: .0 there are cinnabar stains on
<'!
parts of the pileus, and often
.§
5
there are concentric rows of
u
scales near the margin. The
I.
flesh is light yellowish and
with stains of cinnabar. The
gills are adnate, slightly sinuate, and decurrent by a tooth,
easily separating from the
stem, rather crowded, slightly ventricose. The color of the gills
varies greatly; sometimes they are the same color as the pileus,
sometimes reddish brown, sometimes blood red color, etc. This
latter form is a very pretty plant, and is var . semi-sangttineus Fr.
Figure I 51 is from plants (No. 2883 C. U. herbarium) collected
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at Ithaca. The species is widely distributed in this country as well
as in Europe.
Cortinarius ( Dermocybe ) ochroleucus (Schaeff.) Fr.- This is a
very beautiful plant because of the soft, silky appearance of the surface of pileus -and stem, and the delicate yellowish white color.
It occurs in woods, on the ground among decaying leaves. The
plants are 4-12 em. high, the cap 4-7 em. broad, and the stem above
is 6-10 mm . in thickness, and below from 2-3 em. in thickness.
The pileus is convex to nearly expanded, and sometimes a little
depressed, usually, however, remaining convex at the top. It is dry,
on the center finely tomentose to minutely squamulose, sometimes
the scales splitting up into concentric rows around the cap. The cap
is fleshy at the center, and thin at the margin, the color is from cream
buff to buff, darker on the center. The gills are sinuate or adnate,
slightly broader in the middle (ventricose) in age, pale at first, then
becoming ochre yellow, and darker when the plant dries. The spores
are tawny in mass, oval, elliptical, minutely tuberculate when mature,
6-g x 4-6 fA· The stem is clavate, pale cream buff in color, solid,
becoming irregularly fistulose in age, bulbous or somewhat ventricose below, the bulb often large and abrupt, 1.5- 3 em. in diameter.
The veil is prominent and attached to the upper part of the stem, the
abundant threads attached over an area I em. in extent and forming
a beautiful cortina of the same color as the pileus and stem, but becoming tawny when the spores fall on it. The stem varies considerably in length and shape, being rarely ventricose, and then only
at the base; the bulbous forms predominate and the bulb is often very
large.
Figures I 52, 15 3 are from plants ( o. 3674 C. U. herbarium)
collected at Blowing Rock, N. C ., during September, I89<).
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The genus Bolbitius contains a few species with yellowish or yellowish brown spores. The plants are very fragile, more or less
mucilaginous when moist, usually with yellowish colors, and, what is
the most characteristic feature beside the yellowish color of the
spores, the gills are very soft, and at maturity tend to dissolve into
a mucilaginous consistency, though they do not diliquesce, or only
rarely dissolve so far as to form drops. The surface of the gills at
maturity becomes covered with the spores so that they appear powdery, as in the genus Cortinarius, which they also resemble in the
color of the spores. In the mucilaginous condition of the gills the
genus approaches Coprinus. It is believed to occupy an intermediate

164

STUDIES OF AMERICAN FUNGI.

position between Coprinus and Cortinarius. The species usually
grow on dung or in manured ground, and in this respect resemble
many of the species of Coprinus. Some of the species are, however,
not always confined to such a substratum, but grow on decaying
leaves, etc.
Bolbitius variicolor Atkinson.-This plant was found abundantly
during May and June, 1898, in a freshly manured grass plat between
the sidewalk and the pavement along Buffalo street, Ithaca, N. Y.
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In expand in g the cap becomes convex, then expanded, and finally
many of. the plants with the margin elevated and with a broad umbo,
and finely striate for one-half to two-thirds the way from the margin
to the center. When young the pileus has a very viscid cuticle,
which easily peels from the surface, showing the yellow flesh.
The cuticle is smoky olive to fuliginous, darker when young, becoming paler as the pileus expands, but always darker on the umbo.
Sometimes the fibres on the surface of the cap are drawn into strands
which anastomose into coarse reticulations, giving the appearance of
elevated veins which have a general radiate direction from the center
of the cap. As the pileus expands the yellow color of the flesh shows
through the cuticle more and more, especially when young, but
becoming light olive to fuliginous in age . In dry weather the surface
of the pileus sometimes cracks into patches as the pileus expands.
The gills are rounded next the stem, adnate to adnexed, becoming
free, first yellow, then ferruginous. The basidia are abruptly clubshaped, rather distant and separated regularly by rounded cells, four
spored . The spores are ferruginous, elliptical, 10-15 x 6- 8 fl, smooth.
The stem is cylindrical to terete, tapering above, sulphur and ochre
yellow, becoming paler and even with a light brown tinge in age.
The stem is hollow, and covered with numerous small yellow floccose
scales which point upward and are formed by the tearing away of the
edges of the gills, which are loosely united with the surface of the stem
in the young stage. The edges of the gills are thus sometimes finely
fimbriate.
At maturity the gills become more or less mucilaginous, depending on the weather. Plants placed in a moist chamber change to a
mucilaginous mass. When the plants dry the pileus is from a drab
to hair brown or sepia color (Ridgeway's colors). Figure 154 is
from plants (No. 2355 C. U. herbarium).

PAXILLUS Fr.
FIGURE

r 54.-Bolbitius variicolor. Cap viscid, various shades of yellow, or smoky
olive; gills yellowish, then rusty (natural size).

The season was rainy, and the plants appeared each day during
quite a long period, sometimes large numbers of them covering a
small area, but they were not clustered nor cespitose. They vary
in height from 4- 10 em. the pileus from 2-4 em. broad, and the stem
is 3-8 mm. in thickness. The colors vary from smoky to fuliginous,
olive and yellow, and the spores are ferruginous.
The pileus is from ovate to conic when young, the margin not at
all incurved, but lies straight against the stem, somewhat unequal.

In the genu- Paxillus the gills are usually easily separated from
the pileus, though there are some species accredited to the genus that
do not seem to possess this character in a marked degree. The
spores are ochre or ochre brown. Often the gills are forked near
the stem or anastomose, or they are connected by veins which themselves anastomose in a reticulate fashion so that the meshes resemble
the pores of certain species of the family Polyporacem. The pileus
may be viscid or dry in certain species, but the plant lacks a viscid
universal veil. The genus is closely related to Gomphidius, where
the gills are often forked and easily separate from the pileus, but
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Gomphidius possesses a viscid or glutinous universal veil.

Peck in the
Bull. N. Y. State Mus. Nat. Hist. 2: 29-33, describes five species .
Paxillus involutus ( Batsch.) Fr. Edible.- This plant is quite common
in some places and is widely distributed. It occurs on the ground in
grassy places, in the open, or in woods, and on decaying logs or
stumps. The stem is central, or nearly so, when growing on the
ground, or eccentric when growing on wood, especially if growing
from the side of a log or stump. The plants are 5- 7 em. high, the
cap 3-7 em. broad, and the stem 1-2 em. in thickness. The plant
occurs from August to October.
The pileus is convex to expanded, and depressed in the center.
In the young plant the margin is strongly inrolled, and as the pileus

(
~

FIGURE

155--Paxillus involutus. Cap and stern gray, olive-brown, reddish
brown or tawny (natural size). Copyright 1900,

expands it unrolls in a very pretty manner. The young plant is
covered with a grayish, downy substance, and when the inrolled
margin of the cap comes in contact with the gills, as it does, it presses
the gills against this down, and the unrolling margin is thus marked
quite prominently, sometimes with furrows where the pressure of the
gills was applied. The color of the pileus varies greatly. In the
case of plants collected at Ithaca and in North Carolina mountains
the young plant when fresh is often olive umber, becoming reddish
or tawny when older, the margin with a lighter shade. As Dr. Peck
states, "it often presents a strange admixture of gray, ochraceous,
ferruginous, and brown hues." The flesh is yellowish and changes
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to reddish or brownish where bruised. The gills are decurrent, when
young arcuate, then ascending, and are more or less reticulated on
the stem . They are grayish, then greenish yellow changing to
brown where bruised . The spores are oval, 7--9 x 4-5 fl · The stem
is short, even, and of the same color as the cap .
At Ithaca, N.Y., the plant is sometimes abundant in late autumn
in grassy places near or in groves. The Figure I 55 is from plants
(No . 2508 C. U. herbarium) growing in such a place in the suburbs
of Ithaca . At Blowing Rock, N . C . , the plant is often very abundant along the roadsides on the ground during August and September.
Pax ill us rhodoxantbus ( Schw. )-This species was first described by
de Schweinitz as Agaricus rhodoxantbus, p. 83 No. 640, Synopsis fungorum Carolina: superioris, in Schriften der Naturforschenden Gesellschaft I: I9-I3I, 1822. It was described under his third section
of Agaricus under the sub-genus Gymnopus, in which are mainly species now distributed in Clitocybe and Hygrophorus. He remarks on
the elegant appearance of the plant and the fact that it so nearly
resembles Boletus subtomentosus as to deceive one. The resemblance
to Boletus subtome11tosus as one looks upon the pileus when the
plant is growing on the ground is certainly striking, because of the
reddish yellow, ochraceous rufus or chestnut brown color of the cap
together with the minute tomentum covering the surface. The suggestion is aided also by the color of the gills, which one is apt to get
a ~·mpse of from above without being aware that the fruiting surfac has gills instead of tubes. But as soon as the plant is picked
an we look at the under surface, all suggestion of a Boletus vanishes,
unless one looks carefully at the venation of the surface of the gills
and the spaces between them. The plant grows on the ground in
woods. At Blowing Rock, N. C., where it is not uncommon, I have
always found it along the mountain roads on the banks. It is 5- 10
em. high, the cap from 3-8 em . broad, and the stem 6-IO mm. in
thickness.
The pileus is convex, then expanded, plane or convex, and when
mature more or less top-shaped because it is so thick at the middle.
In age the surface of the cap often becomes cracked into small areas,
showing the yellow tlesh in the cracks. The flesh is yellowish and
the. surface is dry. The gills are not very distant, they are stout,
chrome yellow to lemon yellow, and strongly decurrent. A few. of
them are forked toward the base, and the surface and the space
between them is marked by anastomosing veins forming a reticulum
suggestive of the hymenium of the Po!yporacem. This character is
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not evident without the use of a hand lens. The surface of the gills
as well as the edges is provided with clavate cystidia which are filled
with a yellow pigment, giving to the gills the bright yellow color so
characteristic. These cystidia extend above the basidia, and the
ends are rounded so that sometimes they appear capitate. The
yellow color is not confined to the cystidia, for the sub-hymenium is
also colored in a similar way. The spores are yellowish, oblong to
elliptical or spindle-shaped, and measure 8-12 x 3-5 J1. The stem
is the same color as the pileus, but paler, and more yellow at the base.
It is marked with numerous minute dots of a darker color than the
ground color, formed of numerous small erect tufts of mycelium.
Figure I s6 is from plants (No. 3977 c. u. herbarium) collected
at Blowing Rock, N.C., during September, 1899. As stated above,
the plant was first described by de Schweinitz as Agariws rhodoxanthus in I822. In I834 (Synop. fung. Am. Bor. p. I 5I, I834) he
listed it under the genus Gomphus Fries (Syst. Mycolog. 3I9, I82I).
Since Fries changed Gomphus to Gomphidius (Epicrisis, 3I9, I8361838) the species has usually been written Gomphidius ·rhodoxanthus
Schweinitz . The species lacks one very important characteristic of
the genus Gomphidius, namely, the slimy veil which envelopes the
entire plant. Its relationship seems rather to be with the genus
Paxillus, though the gills do not readily separate from the pileus, one
of the characters ascribed to this genus, and possessed by certain
species of Gomphidius in even a better degree. (In Paxillus involutus the gills do not separate so readily as they do in certain species
of Gomphidius.) Berkeley (Decades N. A. Fungi, u6) has described
a plant from Ohio under the name Paxittus jlavidus. It has been
suggested by some (see Peck, 29th Report, p. 36; Lloyd, Mycolog.
Notes, where he writes it as Flammula rlzodoxanthus !) that
Paxillus jlavidus Berk., is identical with Agaricus rhodoxanthus
Schw.
Paxillus rhodoxanthus seems also to be very near if not identical
with Clitocybe pelletieri Lev. (Gillet, Hymenomycetes I: 170), and
Schroeter (Cohn's Krypt, Flora Schlesien, J, I: SI6, I88g) transfers this species to Paxillus as Paxillus pelletieri. He is followed by
Hennings, who, under the same section of the genus, lists P. jlavidus
Berk., from N. A. The figure of Clitocybe pelletieri in Gillet Hymenomycetes, etc., resembles our plant very closely, and Saccardo
(Syll. Fung. 5: 192) says that it has the aspect of Boletus subtomentosus, a remark similar to the one made by de Schweinitz in the original
description of Agaricus rhodoxanthus. Flammula paradoxa Kalch.
(Fung. Hung. Tab. XVII, Fig. I) seems to be the same plant, as

OCHRE-SPORED AGARICS.

169

well as F. tmnnzii Fr., with which Patouillard (Tab. Anal. N , 35 4 )
places F. paradoxa and Clitocybe pelletieri.
Paxillus atro=tomentosus (Batsch) Fr.-This plant is not very common. It is often of quite large size, 6-I 5 em. high, and the cap 5- IO
em . broad, the stem very short or sometimes long, from 1-2.5 em.
in thickness. The plant is quite easily recognized by the stout and
black hairy stem, and the dark brown or blackish, irregular and
sometimes lateral cap, with the margin incurved. It grows on wood,
logs, stumps, etc., during late summer and autumn.
The pileus is convex, expanded, sometimes somewhat depressed,

r

I57,-Paxillus atro-tomentosus, form hirsutus, Cap and stem
brownish or blackish (natural size, small specimens they are often
larger). Copyright 1900.
'
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lateral, irregular, or sometimes with the stem nearly in the center,
brownish or blackish, dry, sometimes with a brownish or blackish
tomentum on the surface . The margin is inrolled and later incurved.
The flesh is white, and the plant is tough. The gills are adnate, often
decurrent on the stem, and easily separable from the pileus, forked
at the base and sometimes reticulate, forming pores. Spores yellowish, oval, 4-6 x 3-4 p. Stevenson says that the gills do not form
pores like those of P. involutus, but Fig. I57 (No. 3362 C. U. herbarium) from plants collected at Ithaca, shows them well. There is,
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as it seems, some variation in this respect. The stem is solid, tough
and elastic, curved or straight, covered with a dense black tomentum, sometimes with violet shades. On drying the plant becomes
quite hard, and the gills blackish olive.
Paxillus panuoides Fr.-This species was coll ected during August,
1900, on a side-wal k and on a log at Ith aca . The specimens coll ected
were sessile and the pileus lateral, somewhat broadened at the free
end, or petaloid. The entire plant is pale or dull yellow, the surface
of the pileus fibrous and somewhat uneven but not scaly . The plants
are 2-12 em . long by 1-8 em. broad, often many crowded t ogether
in an imbricated manner. The gills are pale yellow, and the
spores are of the same color when caught on white paper, and they
measure 4- 5 x 3-4 fl, the size given for European specimens of
this species . The gill s are forked, somewhat anastomosing at the
base, and sinuous in outline, though not markedly corrugated as in
the next form. From descriptions of the European specime ns the
plants are sometimes larger than these here described, and it is very
variable in form and often imbricated as in the following species.
Paxillus corrugatus Atkinson-This very interesting species was
collected at Ithaca, N.Y., on decaying wood, August 4, 1899. The
pileus is lateral, shelving, the stem being entirely absent in the
specimens found. The pileus is 2-5 em. broad, narrowed down in an
irregular wedge form to the sessile base, convex, then expanded,
the margin incurved (involute). The co lor of the cap is ye ll ow,
maize yellow to canary yellow, with a reddish brown tinge near the
base. It is nearly smooth, or very slightly tomentose. The flesh
is pale ye ll ow, spongy . The gills are orange yellow, 2-3 mm. broad,
not crowded, regularly forked several times, thin, blunt, very wavy
and crenulate, easily separating from the hymenophore when fresh;
the entire breadth of the gills is fluted, giving a corrugated appearance to the side. The spores in these specimens are faintly yellow,
minute, oblong, broadly elliptical, short, sometimes nearly oval,
3 X I. s-2 fl· The basidia are also very minute. The spores are
olive yellow on white paper. The plant has a characteristic and
disagreeable odor . This odor persists in the dried plant for several
months.
Figure 158 is from the plants (No. 3332 C. U. herbarium) collected
as noted above on decaying hemlock logs in woods . A side and
under view is shown in the figure, and the larger figure is the underview, from a photograph made a little more than twice natural size,
in order to show clearly the character of the gills. The two smaller
plants are natural size. When dry the plant is quite hard.

48, FlGLI RE 158.-Paxillus corrugatus.
brown near the base; gills orange yellow.
2 1 / 2 times natural size. Copyright 1900.
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Plate 49·

Fig. I.- Boletus felleus .

Fig. 2.-B. edulis.

Copyright 1900.
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POLYPORACEAE.

The plants belonging to this family are characterized especially
by a honeycombed fruiting surface, that is, the under surface of the
plants possesses numerous tnbes or pores which stand close together
side by side, and except in a very few forms these tubes are joined
by their sides to each other. In Fisf11li11a the tubes are free from
each other though sta nding closely side by side. In Merulius distinct tubes are not present, but the surface is more or less irregularly pitted, the pits being separated from each other by folds which
anastomo e, forming a network. These pits correspond to shallow
tubes.
The plants vary greatly in consi ·tency, some are very fleshy and
soft and putrify readily. Others are soft when young and become
firmer as they age, and some are quite hard and woody. Many of
the latter are perennial and live for several or many years, adding a
new layer in growth each year. The larger number of the species
grow on wood, but some grow on the ground; especially in the genus
Boletus, which has many species, the majority grow on the ground.
Some of the plants have a cap and stem, in others the stem is absent and the cap attached to the tree or log, etc., forms a shelf, or
the plant may be thin and spread over the surface of the wood in a
thin patch.
In the genus Dcedalea the tubes become more or less elongated
horizontally and thus approach the form of the gills, while in orne
species the tubes are more or less toothed or split and approach the
spine-bearing fungi at least in appearance of the fruit-bearing surface. Only a few of the genera and species will be described.
The following key is not complete, but may aid in separating ome
of the larger plants :
Tubes or pores free from each other, though standFistuli11t1.
ing closely side by side, . . . . . . . .
Tubes or pores not free, joined side by side . ~ . I.
r-Piant soft and fleshy, soon decaying, . . . . . 2.
Plants oft when young, becoming firm, some
woody or corky, stipitate, shelving, or spread
over the wood, . . . . . . . . . . . . . . Polypoms.
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Tubes or pores shallow, formed by a network of
folds or wrinkles, plants thin, sometimes spread
over the wood, and somewhat gelatinous, . . Merulius.
2-Mass (stratum) of tubes easily separating from the
cap when peeled off, cap not with coarse scales,
tubes in some species in radiating lines, . . . . Boletus.
Stratum of tubes separating, but not easily, cap
with coarse, prominent scales, . . . . . . . . Strobilo111:J'Ces.
Stratum of tubes separating, but not easily, tubes
arranged in distinct radiating lines. In one
species (B. porosus) the tubes do not separate
from the cap, . . . . . . . . . . . . . . . Boletimts.
Thts last genus is apt to be confused with certain species of Boletus which have a distinct radiate arrangement of the tubes . It is
questionable whether it is clearly distinguished from the genus
Boletus.

BOLETU S D ill.
Of the few genera in the Polyporacea which are fleshy and putrescent, Boletus contains by far the largest number of species. The
entire plant is soft and fleshy, and decays soon after maturity. The
stratum of tubes on the under side of the cap is easily peeled off and
separates as shown in the portion of a cap near the right hand side of
Fig. 164. In the genus Polypoms the stratum of tubes cannot thus
be separated. In the genera Strobilomyces and Boletimts, two other
fleshy genera of this family, the separation is said to be more difficult than in Boletus, but it has many times seemed to me a "distinction without a difference. "
The larger number of the species of Boletus grow on the ground.
Some change color when bruised or cut, so that it is important to
note this character when the plant is fresh, and the taste should be
noted as well.
Boletus edulis Bull . Edible. [Ag . bu!bosus Schaeff. Tab . 134, 1763.
Boletus bulbosus (Schaeff. ) Schroeter. Cohn's Krypt, Flora. Schlesien, p . 499, 1889].-This plant, which, as its name implies, is edible,
grows in open woods or their borders, in groves and in open places,
on the ground. It occurs in warm, wet weather from July to September. It is one of the largest of the Boleti, and varys from 5-12
em . high, the cap from 8-25 em. broad, and the stem 2-4 em. in
thickness.
The pileus is convex to expanded, smooth, firm, quite hard when
young and becoming soft in age. The color varies greatly, from
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buff to dull reddish, to reddish-brown, tawny-brown, often yellowi h
over a portion of the cap, usually paler on the margin. The flesh is
white or tinged with yellow, sometimes reddish under the cuticle.
The tubes are white when young and the mouths are closed (stuffed),
the lower surface of the tubes is convex from the margin of the cap to
the stern, and depressed around the stern, sometimes separating from
the stem. While the tubes are white when young, they become
greenish or greenish-yellow, or entirely yellow when mature. The
spores when caught on paper are greenish -yellow, or yellow. They
are oblong to fusiform, 12-15 J1- long. The stem is stout, even, or
much enlarged at the base so that it is clavate. The surface usually
shows prominent reticulations on mature plants near the tubes,
sometimes over the entire stem . This is well shown in Fig. 159 from
plants (No. 2886, C. U. herbarium) collected at Ithaca, N. Y.
Figure 16o represents plants (No. 4134, C. U. herbarium) collected
at Blowing Rock, N. C., in September, 1899. The plant is widely
distributed and has long been prized as an esculent in Europe and
America. When raw the plant has an agreeable nutty taste, sometimes sweet. T he caps are sometimes sliced and dried for future use.
It is usually recommended to discard the stems and remove the tubes
since the latter a re apt to form a slimy mass on cooking.
Boletus felleus Bull. Bitter. -This is known a the bitter boletus,
because of a bitter taste of the flesh. It usually grows on or near
much decayed logs or stumps of hemlock spruce. It is said to be
,--ttasily recognized by its bitter taste. I have found specimens of a
plant which seems to have all the characters of this one growing at
the base of hemlock spruce trees, except that the taste was not bitter. At Ithaca, however, the plant occurs and the ta te is bitter.
It is one of the large species of the genus, being from 8-12 em. high,
the cap 7 - 20 em. broad, and the stem 1-2.5 em. in thicknes .
The pileus is convex becoming nearly plane, firm, and in age soft,
smooth, the color varying from pale yellow to various shades of
brown to chestnut. The flesh is white, and where wounded often
changes to a pink color, but not always . The tubes are adnate, long,
the under surface convex and with a depression around the stem.
The tubes are at first white, but become flesh color or tinged with
tlesh color, and the mouths are angular . The stem is stout, tapering
upward, sometimes enlarged at the base, usually reticulated at the
upper end, and sometimes with the reticulations over the entire surface (Fig. 161). T he color is paler than that of the cap. The spores
are oblong to spindle-shaped, flesh color in mass, and single ones
measure 12-18 x 4-5 J-1.
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The general appearance of the plant is somewhat like that of the
Boletus edulis, and beginners shou ld be cautioned not to confuse the
two species. It is known by its bitter taste and the flesh-colored
tubes, while the taste of the B. eduiis is sweet, and the tubes are
greenish-yellow, or yellowish or light ochre.
Plate 49 represents three specimens in color.
Boletus scaber Fr. Edible.- This species is named the rough-stemmed
boletus, in allusion to the rough appearance given to the stem from
numerous dark brown or reddi h dots or scales. This is a characteristic feature, and aid· one greatly in determining the species, since
the color of the cap varie much. The cap is sometimes whitish,
orange red, brown, or smoky in color . The plant is 6-15 em. high,
the cap 3-7 em. broad, and the stem 8-12 mm. in thickness.
The pileus is rounded, becoming convex, smooth, or nearly so,
sometimes scaly, and the flesh is soft and white, sometimes turning
slightly to a r ddish or dark color where bruised. The tubes are
small, long, the urface formed by their free ends is convex in outline, and the tubes are depressed around the stem. They are first
white, becoming darker, and somewhat brownish. The stem is solid,
tapering somewhat upward, and roughened as described above.
The plant is one of the common species of the genus Boletus. It
occurs in the woods on the ground or in groves or borders of woods
in grassy places. Writers differ as to the excellence of this species
for food ; some consider it excellent, while others regard it as less
agreeable than ·orne other species. It is, at any rate safe, and Peck
consider it "first class."
Boletus retipes B. & C.-This species was first collected in North
Carolina by Curtis, and described by Berkeley. It has since been
reported from Ohio, Wi consin, and ew England (Peck, Boleti of
the U. S.) Peck reported it from New York in the 2 3d Report,
Y. State Mus., p. I p. Later he recognized the ew York plant as
a new species which he called B. ornatipes (29th Report, N. Y. State
Mus., p. 67). I collected the species in the mountains of orth
Carolina, at Blowing Rock, in August, 1888. During the latter part
of August and in September, 1899, I had an opportunity of seeing
quite a large number of specimens in the same locality, for it is
not uncommon there, and two specimens were photographed and are
represented here in Fig. 162. The original description published in
Grevillea I : 36, should be modified, especially in regard to the size
of the plant, its habit, and the pulverulent condition of the pileus.
The plants are 6-I 5 em. high, the cap 5-10 em. broad, and the stem
o.s-1.5 em. in thicl<ness.

I61.-Boletus felleus. Cap light bro\\n, tube flesh color
stem in this specimen entirely reticulate (natural size, often larger):
Copyright 1900.

PLATE 52, FIGURE
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The pileus is convex, thick, soft and somewhat spongy, especially
in large plants . The cap is dry and sometimes, especially when
young, it is powdery; at other times, and in a majority of cases
according to my observations, it is not powdery. It is smooth or
minutely tomentose, sometimes the surface cracked into small patches,

162.-Boletus retipes. Cap yellowish brown, to olive-brown or nearly black,
stem yellow, beautifully reticulate,. tubes yellow (natural size). Copyright 1900.

FJGURE

but usually even . The color varies greatly between yellowish
brown to olive brown, fuliginous or nearly black. The tubes are
yellow, adnate, the tube surface plane or convex. The spores are
yellowish or ochraceous, varying somewhat in tint in different specimens . The stem is yellow, yellow also within, and beautifully retic-
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ulate, usually to the base, but sometimes only toward the apex . It
is usually more strongly reticulate over the upper half. The stem is
erect or ascending.
The plant grows in woods, in leaf mould or in grassy places. It
is usually single, that is, o far as my observations have gone at
Blowing Rock. Berkeley and Curtis report it as cespitose . I have
never seen it cespitose, never more than two specimen growing near
each other.
Boletus oroatipes Pk., does not seem to be essentially different from
B. retipes. Peck say · (Boleti U.S., p. 126) that" the tufted mode
of growth, the pulverulent pileus and paler spores separate this species" (retipes) "from the preceding one" (ornatipes). Inasmuch as I
have never found B. retipes tufted, and the fact that the pileus is not
always pulverulent (the majority of specimens I collected were not),
and since the tint of the spores varies as it does in some other species,
the evidence is strong that the two names represent two different habits of the same specie . The tufted habit of the plants collected by
Curtis, or at least described by Berkeley, would eem to be a rather
unusual condition for this species, and this would account for the
smaller ize· given to the plants in the original description, where the
pileus does not exceed 5 em . in diameter, and the stem is only 5 em .
long, and 6-12 mm . in thickness . Plants which norma lly occur
singly do on some occasion occur tufted, and then the habit as well
as the size of the plant is often changed.
A good illustration of this I found in the case of Boletus edults
during my stay in the North Carolina mountains . The plant usually
occurs singly and more or less scattered. I found one case where
there were 6 8 plants in a tuft, the cap · were smaller and the stems
in this case con iderably longer than in normal specimens. A plant
which agrees with the orth Carolina specimens I have collected at
Ithaca, and so I judge that B. retipes occurs in New York.
Boletus chromapes Frost.-This is a pretty boletu · , and has been
reported from New England and from New York State. During the
·ummer of 1899 it was quite common in the Blue H.idge mountains,
North Carolina. The plant grows on the ground in woods. It is
6 10 em. high, the cap 5 10 em. in diameter, and the stem is 8 - 12
mm. in thickness. It is known by the yellowish stem covered with
reddi h glandular dot .
The pileu is convex to nearly expanded, pale red, rose pink to
vinaceous pink in color, and sometimes slightly tomentose. The
tlesh is white, and does not change when cut or bruised. The tube
surface is convex, and the tube are attached slightly to the tern,
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or free. They are white, then flesh color, and in age become brown.
The stem is even, or it tapers slightly upward, straight or ascending,
whitish or yellow above, or below, sometime yellowish the entire
length. The flesh is also yellowish, especially at the base. The
entire surface is marked with reddish or pinkish dots.
Figure 163 is from plants (No . 4085 C. U. herbarium) collected
at Blowing Rock, N. C., during September, 1899.
Boletus vermiculosus Pk.-This species was named B. 1:ermiculosus
because it is sometimes very "wormy . " This is not always the
case, however. It grows in woods on the ground, in the Eastern
United States. It is from 6-12 em. high, the cap from 7 12 em.
broad, and the stem 1-2 em. in thickness.
The pileus is thick, convex, firm, smooth, and varies in color from
brown to yellowish brown, or drab gray to buff, and is minutely
tomentose. The flesh quickly changes to blue where wounded,
and the bruised portion, sometimes, changing to yellowish. The
tubes are yellowish, with reddish-brown mouths, the tube surface
being rounded, free or nearly so, and the tubes changing to blue
where wounded. The stem is paler than the pileus, often dotted with
short, small, dark tufts below, and above near the tubes abruptly
paler, ard sometimes the two colors separated by a brownish line.
The ste;n is not reticulated. Figure 164 is from a photograph of
plants (No. 4132 C . U. herbarium) collected at Blowing Rock, N.C.,
during September, 1899.
Boletus obsonium (Paul.) Fr.-This species was not uncommon in
the woods at Blowing Rock, . C., during the latter part of August
and during September, 1899. It grows on the ground, the plants
usually appearing singly. It is from IO 15 em. high, the cap 8 I 3
em. broad, and the stem 1-2 em. in thickness, con iderably broader
at the base than at the apex.
The pileus is convex to expanded, vinaceous cinnamon, to pinki h
vinaceous or hazel 111 color. It is soft. slightly tomenta e, and when
old the surface frequently crack into fine patches showing the pink
flesh beneath. The thin margin extends slightly beyond the tube ,
so that it is sterile: The flesh does not change color on exposure to
the air. The tubes are plane, ad nate, very slightly de pre sed around
the stem or nearly free, yellowish white when young, becoming dark
olive green in age from the color of the spores. The tube mouth
are small and rotund. The spore caught on white paper are dark
olive green . They are elliptical usually, with rounded ends, 12-15
x 4-5 p. The stem is white when young, with a tinge of yellow
ochre, and pale flesh color below. It is marked with somewhat par-
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aile I elevated lines, or rug:I:", below, where it i enlarged and nearly
hulbou . In age it become · tle ·h color the entire length and i more
plainly striate rugo e with a yellowi h tinge at the ba e. The tern
tapers gradually and strongly from the ba e to the apex, o that it
often appears long coni.:.
The plant is often badly eaten by ·nail·, ·o that it i sometimes
difficult to obtain perfect specimen . Figure 165 i from a photograph of plants (1 o. 4092 C. U. herb rium) from Blowing Rock,

N.C.
Boletus americanus Pk.-This specie occur in wooJ: and open
places, growing on the ground in wet weather. It occur tngly or
clustered, sometime· two or three joined by their ba es, but u ·ually
more cattered. It i · usually found under or near pine tree . The
plant is 3-6 em. high, the cap 2- 7 em. broad, and the stem i 4mm. in thickness. It is very limy in wet weather, the cap is yellow,
streaked or potted with faint red, and the tern i. co\·ered with numerou · brown or reddi ·h brown dots.
The pileus is rounded, then eonvt-x, becoming nearly expanded
and sometime with an umbo. It i · soft, very ·limy or vi cid when
moist, yellow. When young the :urfaee gluten L often mixed with
loose thread·, more abundant on the margin, • nd continuou with
the veil, which can only be .·een in the very young sta e. As the
pileu expand:; the margin is ometimes caly trom remnant of the
veil and of loose hairs on the surfaLe. The cap lose. it bri,ht color
as it ages, and is then sometime. ·treaked or :potted with red. The
tube surface is nearly plane, and the tube. join .:quarely again ·t the
tern. The tubes are rather large, angular, ydlowi ·h, becoming dull
ochraceou ·. The tern L nearly equal, yellow, and covered with
numerous brownish or reddLh brown glandular ot ·.
'o ring i ·
present.
This species grows in the ·arne ituation. a the B. rrramtf,llus,
sometimes both specie· are common over the ·arne area. Figure 166
is from plants ( o. 3991 C. U. herbarium ) coli cted at Blowing Rod.;,
. C., eptember, I 99· The ·pecie.· i clo.·ely related to B.Jl.nt~fus
Fr., and according to some it i - identical with it.
Boletu granulatu L. Edible.- Thi · ~ p cies i one of th very common and widely distributed one . It grow. in woods and open
places on the ground. Like B. unt•ri(·,wus, it i. u ually found under
or near pines. It occurs during the summer and autumn, :ometime appearing very late in the ea. on. The plant are 3-6 em. high, the
cap i- 4- 10 em. broad, and the ·tern i - 12 mm. in thickne:. . The
plants usually are clu tered, though not often \ery · rowJed.
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T he pileus i convex to
very viscid and reddish
brown, paler and yellowish when it is dry, but
very variable in color,
pink, red, yellow, tawny,
and brown shades. The
flesh is pale yellow.
The 1ubes are j o in e d
squarely to the stem,
short, yellowish, and the
edges of the tubes, that
is, at the open end (often
called the mouth), are
dotted or gran u I ate d.
The stem is dotted in the
same way above. The
spores in mass are pale
yellow ; singly they are
spind le-shaped.
T he pecie is edible,
tho.ggh some say it should
be regarded with su picion. Peck ha tried
it, and I have eaten it,
but the viscid cha racter
of the plant did not make
it a relish for me. There
are sever a I species
close ly related to the
granulated Boletus . B.
brevipes P k., is one,
chiefly distinguished by
the hort stem, which
entirely lacks the glandular dot . It grows in
sandy oil, in pine grove
and in woods.
Boletu puoctipes Pk.This species has been reported from
ew York
State by Peel<. During

nearly expanded, flat.
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September, 1899, I found it quite common in the Blue Ridge
mountains of North Carolina, at an elevation of between 4000 and
5000 feet. It grows on the ground in mixed woods . The plants
are 5- 8 em . high, the caps 5- 7 em. broad, and the stem 6-10 mm. in
thickness.
The pileus is convex, sometimes becoming nearly plane, and it is
quite thick in the center, more s;o than the granulated boletus, while
the margin is thin, and when young with a minute gray powder.
The margin often becomes upturned when old; the cap is viscid when

Boletus luteus Linn. (B. subluteus Pk.) This species is widely distributed in Europe and America, and grows in sandy soil, in pine or
mixed woods or groves . The plants are s- 8 em. high, the cap 3-12
em. in diameter, and the stem 6- 10 mm. in thickness. The general
colo r is dull brown or yellowish brown, and the
plants are slimy in moist
weather, the stem and
tubes more or less dotted "' ~
with dark points. These ;;;3 c;I
characters vary greatly ] ~
under different con d i- 1>'~~
tions, and the fact has led ;:;; a
to some confusion in the ;;..·
8" ~
discrimination of species.
The pileus is convex,
becoming nearly plane,
viscid or glutinous when
moist, dull yellowish to
reddish brown, sometimes with the color irregukrty distributed in
streaks. Th e flesh is
whitish or dull yellowish.
The tube surface is plane
or convex, the tubes set
squarely against the stem
(adnate), while the tubes
are small, with small,
nearly rounded, or
slightly angular mouths.
The- color of the tubes is ov0 c
yellowish or ochre col- . "''"
ored, becoming darker in
age, and sometimes
nearly brown or quite
dark. The stem is pale
yellowish, reddish or brownish, and more or less covered with
glandular dots, which when dry give a black dotted appearance to
the stem . In the case of descriptions of B. luteus the stem is said
to be dotted only above the annulus, while the description of B.
subltdeus gives the stem as dotted both above and below the annulus.

Boletus punctipes. Cap viscid when moist, reddish brown, pink, yellow,
tawny, etc., tubes yellowish, stem dark punctate (natural size). Copyright 19co.

FIGURE 167.-

-o~

moist, dull yellow. The tubes are short, their lower surface plane,
and they are set squarely against the stem . They are small, the
mouths rounded, brownish, then dull ochraceous, and dotted with
glandules. The stem is rather long, proportionately more so than in
the granulated boletus. It distinctly tapers upwards, is "rhubarb
yellow," and dotted with glandules. This character of the stem suggested the name of the species. The spores are 8- 10 x 4- 5 J1. Figure
167 is from plants (No. 4o67 C. U. herbarium) collected at Blowing
Rock, N. C. It is closely related to B. granulatus and by some is
considered the same.
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small, angular, somewhat as in B. granulatus, but smaller, and they
are granulated with reddish or brownish dots. The spores are walnut brown, oblong to elliptical, 8-IO X 2-3 j1.
T he stem is cylindrical,
even, olive yellow above,
and black dotted both
above and be I ow the
annulus.
Boletinus pictus Pk.This very beautiful plant
is quite common in damp
pine woods. It is easily
recognized by the reddish cottony layer of
mycelium threads which
cover the entire plant
when young, and form a
veil which · covers the
gills atfthis time. As the
plant ~xpands the reddish outer layer is torn
into scales of the same
color, showing the yellowish, or pinkish, flesh
beneath, and the flesh
often changes to pink or
reddish where wounded.
The tubes are first pale
yellow, but become
darker- in age, often
changing to pinkish, with
a brown tinge . where
brused . The stem is
solid, and is thus different from a closely related
species,B. cavipes Kalchb .
The stem is covered with
a coat like that on the
pileus and is similarly
colored, though often
paler. The spores are
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ochraceous, I s-r8 X 6-8}1. The plants are s-8 em . high, the caps
s-8 em. broad, and the stems 6-12 mm. in thickness.
Figure 170 is from plants collected in the Blue Ridge mountains,
Blowing Rock, N. C., September, r899.
Boletinus porosus (Berk.) Pk.- This very interesting species is
widely distributed in the Eastern United States. It resembles a Po!yporus, though it is very soft like a Boletus, but quite tenacious. The
plants are dull reddish -brown, viscid when moist, and shining. The
cap is more or less irregular and the stem eccentric, the cap being
sometimes mo.re or less lobed. The plants are 4-6 em. high, the
cap 5-12 em. broad, and the short stem 8 - 12 mm. in thickness. It
occurs in damp ground in woods.
The pileus is fleshy, thick at the middle, and thin at the margin.
The tubes are arranged in prominently radiating rows, the partitions ,
often running radiately in the form of lamellae, certain ones of them
being more prominentthan others as shown in Fig. 171. These branch
and are connected by cross partitions of less prominence . This character of the hymenium led Berkeley to place the plant in the genus
Paxillus, with which it does not seem to be so closely related as with
the genus Boletus. The stratum of tubes, though very soft, is very
tenacious, and does not separate from the flesh of the pileus, thus
resembling certain species of Po!yporus . Figure 171 is from plants
collected at Ithaca.
Strobilomyces strobilaceus Berk. Edible.- This plant has a peculiar
name, both the genus and the species referring to the cone-like appearance of the cap with its coarse, crowded, dark brown scales,
bearing a fancied resemblance to a pine cone. It is very easily distinguished from other species of Boletus because of this character of
the cap. The plant has a very wide distribution though it is not
usually very common. The plant is 8-14 em. high, the cap 5-10
em. broad, and the stem 1-2 em. in thickness .
The pileus is hemispherical to convex, shaggy from numerous large
blackish, coarse, hairy, projecting scales. The margin of the cap is
fringed with scales and fragments of the veil which covers the tubes
in the young plants. The flesh is whitish, but soon changes to reddish color, and later to black where wounded or cut. The tubes are
adnate, whitish, becoming brown and blackish in the older plants.
The mouths of the tubes are large and angular, and change color
where bruised, as does the flesh of the cap. The stem is even, or
sometimes tapers upward, often grooved near the apex, very tomentose or scaly with soft scales of the same color as the cap. The
spores are in mass dark brown, nearly globose, roughened, and
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FIGURE I7J.- Strobilomyces strobilaceus.

Sections of plants.

Copyright 1900.

1o-12 J.1- long.
Figs. 172-174 are from plants collected at Ithaca,
N.Y. Another European plant, S. floccopus Vahl, is said by Peck to
occur in the United States, but it is much more rare. The only dif-

FIGURE I 74.-Strobilomyces strobilaceus.

Under view.

Copyright 1900.

terence in the two noted by Peck in the case of the American plants
is that the tubes are depressed around the stem in S. jloaopus.
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FISTULINA Bull.
In the genus Fistulina the tubes, or pores, are crowded together,
but stand separately, that is, they are not connected together, or
grown together into a stratum as in Boletus and other genera of the
family Polyporacece. When the plant is young the tubes are very
short, but they elongate with age .
Fistulina hepatica Fr. Edible.- This is one of the largest of the
species in the genus and is the most widely distributed and common
one. It is of a dark red color, very soft and juicy . It has usually a
short stem which expands out into the broad and thick cap. When
young the upper side of the cap is marked by minute elevations of a
different color, which suggest the papillae on the tongue ; in age
the tubes on the under surface have also some such suggestive appearance. The form, as it stands outward in a shelving fashion
from stumps or trees, together with the color and surface characters,
has suggested several common names, as beef tongue, beef-steak fungus, oak or chestnut tongue. The plant is ro-20 em . long, and 8-r 5
em . broad, the stem very short and thick, sometimes almost wanting,
and again quite long. I have seen some specimens growing from a
hollow log in which the stems were 12-r 5 em. long.
The pileus is very thick, 2 em. or more in thickness, fleshy, soft,
very juicy, and in wet weather very clammy and somewhat sticky
to the touch. When mature there are lines of color of different shades
extending out radially on the upper surface, and in making a longitudinal section of the cap there are quite prominent, alternating, dark
and light red lines present in the flesh. The tubes, short at first,
become 2-3 mm. long, they are yellowish or tinged with flesh color,
becoming soiled in age. The spores are elliptical, yellowish, and
s-6 JA- long.
The plant occurs on dead trunks or stumps of oak, chestnut, etc .,
in wet weather from June to September. I have usually found it on
chestnut.
The beef-steak fungus is highly recommended by some, while
others are not pleased with it as an article of food.
It has an
acid flavor which is disagreeable to some, but this is more marked in
young specimens and in those not well cooked . When it is sliced
thin and well broiled or fried, the acid taste is not marked. ·
Fistulina pallida B. & Rav. (Fistulina firma Pk. )-This rare and
interesting species was collected by Mrs. A. M. Hadley, near Manchester, New Hampshire, October, 1898, and was described by Dr.
Peck in the Bulletin of the Torrey Botanical Club, Z6: 70, 1899, as
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Plate 59·

Fig . 1.-Fistulina hepatica.
Copyright 1900.

Fig. 2-F. pallida.
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PLATE

6o, FIGURE ~75.-Fistulina pallida ... Cap wood-brown to fawn or clay color, tubes
and lo\\er part of the stem wh1t1sh (natural size). Copyright H)OO.
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Fistulina .firma. But two plants were then found, and these were
connected at the base. During August and September it was quite
common in a small woods near Ithaca, . Y., and was first collected
growing from the roots of a dead oak stump, August 4 (No. 3227
C . U. herbarium), and afterward during October. During September I collected it at Blowing Rock, N. C., in the Blue Ridge mountains, at an elevation of nearly 5000 feet, growing from the roots of
a dead white oak tree . It was collected during September, 1899, by
Mr. Frank Rathbun at Auburn, . Y. It was collected by Ravenel
in the mount ains of South Ca rolina, around a white oak stump by
Peters in Alabama, and was first described by Berkeley in 1872, in
urev. I: 71, Notices of N. A. F. No. 173· Growing from roots or
wood underneath the surface of the ground, the plant has an erect
stem, the length of the stem depending on the depth at which the
root is buried, just as in the case of Polyporus radicatus, which has
a similar habitat. The plants are 5-12 em. high, the cap is 3- 7 em,
broad, and the stem 6-8 mm . in thickness.
The pileus is wood brown to fawn, clay color or isabelline color.
It is nearly semi-circular to reniform in outline, and the margin
broadly crenate, or sometimes lobed. The stem is attached at the concave margin, where the cap is auriculate and has a prominent boss or
elevation, and bent at right angles with a characteristic curve. The
pi leus is firm, tlexible, to ugh and fibrous, flesh white . The surface
is covered with a ftne and dense tomentum. The pileus is 5- 8 mm.
th ick at the base, thinning out toward the margin. The tubes are
whitish , 2 3 mm . long and 5-6 in the space of a millimeter. They
are very slender, tubular, the mouth somewhat enlarged, the margin
of the tubes pale cream color and minutely mealy or furfuraceous,
with numerous irregular, roughened threads. The tubes often stand
somewhat separated, areas being undeveloped or younger, so that
the surface of the under side is not regular . The tubes are not so
crowded as is usual in the Fistulina bepatic.7. They are not decurrent,
but end abruptly near the stem. T he spores are subglobose, 3JA. in
diameter. T he stem tapers downward, is whitish below, and near
the pileus the color changes rather abruptly to the same tint as the
pileus. The stem is sometimes branched, and two or three caps
present, or the caps themselves may be joined, as well as the stems,
so that occasionally very irregular forms are developed, but there i
always the peculiar character of the attachment of the stem to the
side of the cap.
Figure 175 is from plants ( o. 3676, C. U. herbarium) collected
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at Blowing Rock, . C., September, 1899. Figures on the colored
plate represent this plant.
Polyporus frondosus Fr. Edible.- This plant occurs in both Europe
and America, and while not very common seems to be widely distributed. It grows about old stumps or dead trees, from roots, often
arising from the roots below the surface of the ground, and also is
found on logs The plant represents a section of the genus Polypoms,
in which the body, both the stem and the cap, are very much
branched. In this species the stem is stout at the base, but it
branches into numerous smaller trunks, which continue to branch
until finally the branches terminate in the expanded and leaf-like
caps as shown in Figs. 176, 177. The plants appear usually during
late summer and in the autumn. This species is often found about
oak stumps . Some of the specimens are very large, and weigh IO
to 20 pounds, and the mass is sometimes 30 to 6o em. (1-2 feet) in ·
diameter .
The plant, when young and growing, is quite soft and tender,
though it is quite firm. It never becomes very hard, as many of the
other species of this family. When mature, insects begin to attack
it, and not being tough it soon succumbs to the ravages of insects and
decay, as do a number of the softer species of the Polyporacece. The
caps are very irregular in shape, curved, repand, radiately furrowed,
sometimes zoned; gray, or hair-brown, in color, with a perceptibly
hairy surface, the hairs running in lines on the surface. Som etimes
they are quite broad and not so numerous as in Plate 61, and in
other plants they are narrow and more numerous, as in Plate 62.
The tubes are more or less irregular, whitish, with a yellowish tinge
when old. From the under side of the cap they extend down on the
stem. When the spores are mature they are sometimes so numerous
that they cover the lower caps and the grass for quite a distance
around as if with a white powder.
This species is edible, and because of the large size which it often
attains, the few plants which are usually found make up in quantity
what they lack in numbers. Since the plant is quite firm it will
keep several days after being picked, in a cool place, and will serve
for several meals. A specimen which I gathered was divided
between two families, and was served at several meals on successive
days. When stewed the plant has for me a rather objectionable
taste, but the stewing makes the substance more tender, and when
this is followed by broiling or frying the objectionable taste is
removed and it is quite palatable. The plants represented in Plates
61 and 62 were collected at Ithaca.
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never tried it. Figure 178 is from a plant (No. 1930, C. U. herbarium) collected in Cascadilla woods, Ithaca.
Polyporus sulphureus (Bull.) Fr. Edible. (Boletus caudicinus
Schaeff. T. 131, 132: Polyporus caudicinus Schroeter, Cohn's Krypt.
Flora, Schlesien, p. 47 I, 1 899). - The sulphur polyporus is so-called
because of the bright sulphur color of the entire plant. If is one of
the widely distributed species, and grows on dead oak, birch, and
other trunks, and is also often found growing from wounds or knotholes of living trees of the oak, apple, walnut, etc. The mycelium
enters at wounds where limbs are broken off, and grows for years in
the heart wood, disorganizing it and causing it to decay. In time the
mycelium has spread over a considerable area, from which nutriment
enough is supplied for the formation of the fruiting condition. The
caps then appear from an open wound when such an exit is present.
The color of the plant is quite constant, but varies of course in
shades of yellow to some extent. In form, however, it varies greatly.
The caps are usually clustered and imbricated, that is, they overlap.
They may all arise separately from the wood, and yet be overlapping, though oftener several of them are closely joined or united at
the base, so that the mass of caps arises from a common outgrowth
from the wood as shown in Fig. 179. The individual caps are flattened, elongate, and more or less fan-shaped. When mature there
are radiating furrows and ridges which often increase the fan-like
appearance of the upper surface of the cap. Sometimes also there
are more or less marked concentric furrows. The caps may be convex, or the margin may be more or less upturned so that the central
portion is depressed. When young the margin is thick and blunt
and of course lighter in color, but as the plant matures the edge is
usually thinner.
In some forms of the plant the caps are so closely united as to
form a large rounded or tubercular mass, only the blunt tips of the
individual caps being free. This is well represented in Fig. 180, from
a photograph of a large specimen growing from a wound in a butternut tree in Central New York. The plant was 30 em. in diameter.
The plants represented in Plate 63 grew on an oak stump. The
tree was affected by the fungus while it was alive, and the heart
wood became so weakened that the tree broke, and later the fruit
form of the fungus appeared from the dead stump .
The tubes are small, and the walls thin and delicate, and are
sometimes much torn, lacerated, and irregular. When the mycelium
has grown in the interior of a log for a number of years it tends to
grow in sheets along the line of the medullary rays of the wood or

PLATE

63,

179--Polyporus sulphureus, on oak stump.
sulphur-yellow ( I/ 6 natural size). Copyright 1900.

FIGURE

Entirely

PLATE

64,
FIGURE

J8o.-Polyporus sulphureus.

Caps joined in a massive tubercle ( I / 2 natural size).
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PLATE 65, FIGURE !81.-Polyporus brumalis. Cap and st~m brown, t';lbes white.
Lower three plants natural size, upper one enlarged twtce natural stze. Copyright 1900.
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across in concentric layers corresponding to the summer wood. Also
as the wood becomes more decomposed, cracks and rifts appear along
these same lines . The mycelium then grows in abundance in these
rifts and forms broad and extensive sheets which resemble somewhat
chamois skin and is called "punk." Similar punk is sometimes
formed in conifers from the mycelium of Fames pinicola.
Polyporus sulpbureus has long been known as an edible fungus,
but from its rather firm and fibrous texture it requires a different
preparation from the fleshy fungi to prepare it for the table, and this
may be one reason why it is not employed more frequently as an
article of food . It is common enough during the summer and especially during the autumn to provide this kind of food in considerable
quantities.
Polyporus brumalis (Pers .) Fr.-This pretty plant is found at all seasons of the year, and from its frequency during the winter was named
brumalis, from bruma, which means winter. It grows on sticks and
branches, or on trunks. It usually occurs singly, sometimes two or
three close together, The plants are 3- 6 em. high, the cap 2--6
em . in diameter, and the stem is 3--6 mm. in thickness.
The cap is convex, then plane, and sometimes depressed at the
center or umbilicate. When young it is somewhat fleshy and pliant,
then it becomes tough, coriaceous, and hard when dry . During wet
.weather it becomes pliant again. Being hard and firm, and tough,
it preserves long after mature, so that it may be found at any season
of the year . The cap is smoky in color, va rying in shade, sometimes very dark, almost black, and other specimens being quite light
in color. The surface is hairy and the margin is often fimbriate with
coarse hairs . The stem is lighter, hairy or strigose. The tubes are
first white, then become yellowish. The tubes are very regular in
arrangement.
Figure r8r represents well this species, three plants being grouped
rather closely on the same stick; two show the under surface and
one gives a side view. The upper portion of the plate represents
two of the -plants enlarged, the three lower ones. being natural size.
The plant is yery common and widely distributed over the world .
Those illustrated in the plate were collected at Ithaca . This species
is too tough for food .
Many of the thin and pliant species of Po!yporus are separated by
some into the genus Polystictus. The species are very numerous, as
well as some of the individuals of certain species. They grow on
wood or on the ground, some have a central stem, and others are
shelving, while some are spread out on the surface of the wood. One
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very pretty species is the Polystictus perennis Fr. This grows on the
ground and has a central stem. The plant .is 2- 3 em. high, and the
cap 1-4 em. broad. The pileus is thin, pliant when fresh and somewhat brittle when dry. It is minutely velvety on the upper surface,
reddish brown or cinnamon in color, expanded or umbilicate to nearly
funnel-shaped. The surface is marked beautifully by radiations and
fine concentric zones. The stem is also velvety . The tubes are
minute, the walls thin and acute, and the mouths angular and at last
more or less torn. The margin of the cap is finely fimbriate, but in
old specimens these hairs are apt to become rubbed off. The left
hand plant in Fi,g. 182 is Polyporus perennis.
Polystictus cinnamomeus (Jacq.) Sacc., (P. obtectans Berk. Hook.
Jour. p. 51, 1845, Dec. N. A. F . No. 35: P. splendens Pk., 26th
Report N. Y. State Mus., p. 26) is a closely related species with the

182.-Left-hand plant Polystictus perennis; right-hand three
plants Polystictus cinnamomeus. All natural size. Copyright 1900.

FIGURE

same habit, color, and often is found growing side by side with P.
The margin of the cap is deeply and beautifully lacerate,
as shown in the three other plants in Fig. 182. Polystictus connatus
Schw., grows in similar situations and one sometimes finds all three
of these plants near each other on the ground by roadsides. P. connatus has much larger pores than either of the other two, and it is a
somewhat larger plant. Figure 182 is from a photograph of plants
collected at Blowing Rock, N. C., during September, 1899.
Polystictus versicolor ( L.) Fr., is a very common plant growing on
trunks and branches. It is more or less shelving, with a leaf-like
pileus, marked by concentric bands of different colors. P. hirsutus
Fr., is a somewhat thicker and more spongy plant, whitish or grayish in color, with the upper surface tomentose with coarse hairs. P.
cinnabarious (Jacq.) Fr., is shelving, spongy, pliant, rather thick,
cinnabar colored. It grows on dead logs and branches. It is some-

perennis.
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times placed in the genus Trametes under the same specific name.
Polystictus pergamenus Fr., is another common one growing on wood of
various trees . It is thin and very pliant when fresh, somewhat
tomentose above when young, with faint bands, and the tubes are
often violet or purple color, and they soon become deeply torn and
lacerate so that they resemble the teeth of certain of the hedgehog
fungi.
Polyporus lucidus ( Leys . ) Fr. [Fames lucidtts ( Leys.) Fr.] This species is a very striking one because of the bright red or chestnut color, the hard and brittle crust over the surface of the cap, which
has usually the appearance of having been varnished. It grows on
trunks, logs, stumps, etc., in woods or groves. The cap is 5-20 em.
in diameter, and the stem is 5-20 em. long and r - 2 em. in thickness.
The stem is attached to one side of the pileus so that the pileus is
lateral, though the stem is more or less ascending.
The cap is first yellowish when young, then it becomes blood red,
then chestnut color. The stem is the same color, and the tubes are
not so bright in color, being a dull brown. The substance of the
plant is quite woody and tough when mature. When dry it is soon
attacked and eaten by certain insects, which are fond of a number of
fungi, so that they are difficult to preserve in good condition in herbaria without great care.
T he surface of the pileus is quite uneven, wrinkled, and coarsely
grooved, the margin sometimes crenate, especially in large specimens . Figure r83 represents the plant growing on a large hemlock
spruce stump in the woods. The surface character of the caps and
the general form can be seen. This photograph was taken near
Ithaca, N. Y .
Polyporus applanatus (Pers.) Fr. [Fames app!anatus (Pers. ) Wallr.]
-This plant is also one of the very common woody Palyporacea:.
It - grows on dead trunks, etc., and sometimes is found growing from the wounds of living trees. It is very hard and woody. It
. has a hard crust, much harder than that of the Palyparus lucidus.
The surface is more or less marked by concentric zones which mark
off the different years' growth, for this plant is perennial. At certain seasons of the year the upper surface is covered with a powdery
substance of a reddish brown color, made up of numerous colored
spores or conidia which are developed on the upper surface of this
plant in addition to the smaller spores developed in the tubes on the
under surface.
The plant varies in size from 5-20 em. or more in diameter, and
r - IO em . in thickness, according to the rapidity of growth and the age
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of the fungus. The fruiting surface is white, and the tubes are very
minute. They scarcely can be seen with the unaided eye. Bruises
of the tubes turn brown, and certain "artists " often collect these
plants and sketch with a pointed instrument on the tube surface.
For other peculiarities of this plant see page I 5. The age of the
plant can usually be told by counting the number of the broader
zones on the upper surface, or by making a section through the plant
and counting the number of tube strata on the lower surface of the
cap at its base.
Polyporus leucophreus Mont. , is said to differ from this species in
being more strongly zonate, and in the crust being whitish instead of
reddish brown .
Polyporus fomentarius ( L.) Fr. [Fames jamentariu s ( L.) Fr.,] is
hoof-shaped, smoky in color, or gray, and of various shades of dull
brown. It is strongly zoned and sulcate, ma rking off each year's
growth. The margin is thick and blunt, and the tube surface concave, the tubes having quite large mouths so that they can be readily
seen, the color when mature being reddish brown. Sections of the
plant show that the tubes are very long, the different years' growth
not being marked off so distinctly as in P. applanatus and leucaphams.
The plant grows on birch, beech, maple, etc. The inner portion was
once used as tinder.
Polyporus pinicola (Swartz.) Fr. [Fames pinicala (Swartz.) Fr.] occurs
on dead pine, spruce, balsam, hemlock spruce, and other conifers . The
cap is about the width of the F. applanatus, but it is stouter, and does
not have the same hard crust. The young growth at the margin,
which is very thick, is whitish yellow, while the old zones are reddish. The tubes are yellowish, and sections show that they are in
strata corresponding to the years' growth. Polyporus igniarius ( L.)
Fr. [Fames igniarius (L.) Fr.] is a black species, more or less triangular, or sometimes hoof-shaped. The yearly zones are smaller,
become much cracked, and the tubes are dark brown . One of these
plants which I found on a birch tree in the Adirondacks was over 8o
years old.

CHAPTER X.
HEDGEHOG FUNGI: HYDN ACEAE.
The plants belonging to this family vary greatly in size, form,
and consistency . Some of them are very large, some quite small,
some are fleshy in consistency, some are woody, corky; some membranaceous; and if we include plants formerly classed here, some are
gelatinous, though there is a tendency in recent years on the part of
some to place the gelatinous ones among the trembling fungi. The
special character which marks the members of this family is the pecu liarity of the fruiting surface, just as a number of the other families are distinguished by some peculiarity of the fruiting surface. In
the Hydnacea; it covers the surface of numerous processes in the form
of spines, teeth, warts, coarse granules, or folds which are interrupted at short intervals. These spines or teeth always are directed
toward the earth when the plant is in the position in which it grew.
In this way the members of the family can be distinguished from certain members of the club fungi belonging to the family Clavariacem,
for in the latter the branches or free parts of the plant are erect.
In form the Hydnacece are shelving, growing on trees; or growing
on the ground they often have a central or eccentric stem, and a
more or less circula r cap; some of them are rounded masses, growing from trees, with very long spines extending downward; others
have ascending branches from which the spines depend; and still
others form thin sheets which are spread over the surface of logs and
sticks, the spines hanging down from the surface, or roughened with
granules _or warts, or interrupted folds . In one genus there is no
fruit body, but the spines themselves extend downward from the
rotten wood, the genus Mucranetla. This is only distinguished, so
far as its family posi.tion is concerned, from such a species as Clavaria
mucida by the fact that the plant grows downward from the wood,
while in C. 1nttcida it grows erect.

HYDN UM Linn.
The only species of the Hydnacea; described here are in the genus
In this genus the fruiting surface is on spine, or awlshaped processes, which are either simple, or in some cases the tips
are more or less branched. The plants grow on the ground or on

Hydnum.
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wood. The species vary greatly in form. Some are provided with
a more or less regular cap and a stem, while others are shelving or
bracket shaped, and still others are spread out over the surface of
the wood (resupinate).
Hydnum coralloides Scop. Edible.-Among the very beautiful species
of the genus Hydnum is the coral one, Hydnttm coralloides. It grows
in woods forming large, beautiful, pure white tufts on rotten logs,
branches, etc. The appearance of one of these tufts is shown in

FrGURE r84.-Hydnum coralloides.

Entirely white (natural size).

Copyright
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Fig. 184. There is a common stem which arises from the wood,
and this branches successively into long, ascending, graceful shoots .
The spines are scattered over the entire under side of these branches
and hang down for 3-6 mm. They are not clustered at the ends of the
branches, as in the bear's head hydnum, and the species can be easily
distinguished by giving attention to the form of the branching and
the distribution of the spines on the under side of the branches.
Figure 184 represents a plant collected at Ithaca, and it is natural
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size. They grow, however, much larger than this specimen. The
species is widely distributed, and not uncommon. It is excellent for
food.
Hydnum caput-ursi Fr. Edible.- This plant is also a beautiful one.
It is more common than the coral hydnum so far as my observation
goes. It is known by the popular name of " bear's head hydnum "
in allusion to the groups of spines at the ends of the branches. It

FIGURE

r86.-Hydnum erinaccus.

Entirely white (natural size, often larger).

occurs in woods with a similar habit of growing on trunks, branches,
etc. This plant also arises from the wood with a single stout stem,
which then branches successively, the ends of the branches having
groups of long pendant spines ·appearing like numerous heads.
Sometimes the spines on the top of the group are twisted or curled
in a peculiar way . Large tufts are sometimes formed, varying from
12-20 or more centimeters in diameter.
Figure 185 is from a plant
collected at Ithaca.
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Hydoum caput·medusre Bull. Edible.- The medusa's head hydnum is
a rarer species than either of the above in this country. It forms a
large, tubercular mass which does not branch like the coral hydnum
or the bear's head, but more like the Satyr's beard hydnum, though
the character of the spines will easily separate it from the latter.
The spines cover a large part of this large tubercle, and hang downward. The plant is known by the additional character, that, on the
upper part of the tubercle, the spines are twisted and interwoven in
a peculiar fashion.
Hydoum erioaceus Bull. Edible.- This plant is sometimes called
"Satyr's beard." It grows on dead trunks in the woods or groves,
and is often found growing from wounds in living trees. It forms a
large, tubercular mass which does not branch. The spines are very
long and straight and hang downward in straight, parallel lines from
the sides of the mass. The spines are from r-2 em . or more long.
Figure r86 represents one of the plants, showing the long spines .
Hydoum repaodum L. Edible.- This plant is not uncommon, and it is
widely distributed. It grows usually in woods, on the ground. It
varies greatly in size, from very small specimens, 1-2 em. high to
others ro-r2 em. high. The cap is 2-18 em. broad, and the stem
6-12 mm. in thickness.
It is entirely white or the cap varies to buff, dull yellow reddish
or dull brown. It is very brittle, and must be handled with the
utmost care if one wishes to preserve the specimen intact. The
pileus is more or less irregular, the stem being generally eccentric,
so that the pileus is produced more on one side than on the other,
sometimes entirely lateral at the end of the stem. The margin is
, more or less wavy or repand. The spines are white, straight, and
very brittle. The stem is even or clavate. Figure 187 is from plants
collected at Ithaca during August, 1899, and represents one of the
large specimens of the species . In one plant the pileus is entirely
lateral on the end of the long clavate stem, and is somewhat reniform, the stem being attached at the sinus. In the other plant the
stem is attached nearer the center. This species is considered one
of the best mushrooms for the table.
Hydoum imbricatum L. Edible.- This is a very variable species both
in size and in the surface characters of the pileus. It occurs in woods,
groves, or in open places under trees. The plants are 3-7 em. high,
and the pileus varies from 5-IS em. broad, the stem from ·5-2·5 em.
in thickness. The pileus is convex and nearly expanded, fleshy,
thinner at the margin, regular or very irregular. The color is grayish in the younger and smaller plants to umber or quite dark in the

68, FIGURE r87 .-Hydnum repandum. Cap whitish or yellowish, or pale yellowish
brown; spines whitish or yellowish (natural size, often smaller). Copyright 1900.
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larger and older ones . The surface is cracked and torn into triangular scales, showing the whitish color of the flesh between the scales.
The scales are small in the younger plants and larger in the older
ones . Figure 189 is from plants collected at Ithaca, and the pileus
in these specimens is irregular. The species is edible, but bitter to
the taste.

FIGURE

189.-Hydnum imbricatum. Caps brownish, spines whitish (natural size,
often larger).

Hydnum putidum Atkinson . -This plant grows on the ground in
woods, and was collected in the Bl ue Ridge mountains at Blowing
Rock, N. C., at an elevation of about 4000 feet. It is remarkable
for its peculiar odor, resembling, when fresh, that of an Ethiopian;
for its tough, zonate pileus with a prominent white edge, and the
stout irregular stem, resembling the stem of Hydnurn velutinum .
The plants are 8-12 em. high, the cap 8-12 em. broad, and the stem
2-4 em. in thickness. The plants grow singly, or sometimes a few
close together, and then two or more may be conjoined .
The pileus is first umbilicate or depressed, becoming depressed or
infundibuliform, irregular, eccentric, the margin repand, and sometimes lobed, an d lobes appearing at times on the upper surface of the
cap. The surface is first tomentose or pubescent, becoming smooth,
with prominent concentric zones probably marked off by periodical
growth; the color is first white, so that the edge is white, becoming
cream color to buff, and in age dull brown and sometimes blackish
brown in the center of the old plants. The pubescence disappears
from the old portions of the cap, so that it is smooth . The pubescence or tomentum is more prominent on the intermediate zones.
The margin is rather thick, somewhat acute or blunt, the upper por -
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tion of the flesh is spongy and the middle portion tough and coriaceous, and darker in color. The pileus is somewhat pliant when
moist or wet, and firm when dry, the dark inner stratum hard.
The spines are first white or cream color, in age changing through
salmon color, or directly into grayish or grayish brown. The spines
when mature are long, slender, crowded, and decurrent on the upper
part of the stem . The spores are white, globose, echinulate, 3- 4 fl·
The stem is stout and irregular, very closely resembling the stem of
Hydnum velutimtm, with a thick, spongy, outer layer and a central
hard core .
The odor, which resembles that of a perspiring darkey, before the
plant is dry, disappears after drying, and then the plant has the same
agreeable odor presented by several different species of Hydnum.
The odor suggests H. graveolens, but the characters of the stem and
surface of the pileus separate it from that species, while the tough
and pliant character of the cap separates it from H. fragile. Figure
188 is from plants (No. 4334, C . U. herbarium) collected at Blowing
Rock, N. C . , during September, 1899.

CHAPTER XI.
CORAL FU NGI: C LAVA RI ACEAE.
This family is a very characteristic one, and very interesting
from the large number of beautiful species in one genus, the genus
Clavaria. The ·plants all are more or less erect, or at least stand out
from the substratum, that is, the substance on which they are growing. The fruiting surface covers the entire upper part of the plant,
all but the bases of the stems. Some of the branched species of the
Tlzelepboracece resemble the branched species of the Clavariacece, but
in the former there is a more or less well defined upper portion on
the tips of the branches which is flat, or truncate, and sterile, that is,
lacks the fruiting surface. Some of the species are simple, elongate
and clavate bodies. Some stand singly, others are clustered, or
others are joined by their bases, and others still are very much
branched. All of the species are said to be edible, that is, they are
not poisonous. A few are rather tough, but they are mostly the
small species which would not be thought of for food. The spores
are borne on club-shaped basidia, as in the common mushrooms.
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CLAVARIA Vaill.

.s

The genus Clavaria is one of the most common ones in the family,
and is one of the most attractive from the variety and beauty of several of the species . All of the plants are more or less erect, and at
least stand out from the substratum on which they grow. They are
either long and simple and more or less club-shaped, as the name
implies, or they are branched, some but a few times, while others are
very profusely branched. The plants vary in color, some are white,
some yellow, some red, and some are red-tipped, while others are
brownish in color.
Clavaria formosa Pers. Edible.- This is one of the handsomest of
the genus . It is found in different parts of the world, and has been
collected in New England and in the Carolinas in this country. It is
usually from 15-20 em. high, and because of the great number of
branches is often broader in extent. There is a stout stem from 2-4

FIGURE

rgi.-Clavaria botrytes.

Branches red tipped (natural size).

em. in diameter, deep in the ground. This branches into a few stout
trunks, which then rapidly branch into slender and longer branches,
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terminating into numerous tips. The entire plant is very brittle,
and great care is necessary to prevent its breaking, both before drying and afterward. When the plant is young and is just pushing out
of the ground, the branches, especially the tips, are bright colored,
red, pink, or orange, the color usually brighter when young in the
younger plants. As the
plant becomes older the
color fades out, until at
maturity the pink or red
color has in many cases
disappeared, and then the
entire plant is of a light
yellowish, or of a cream
buff color . The spores are
in mass light yellow, and
the spores on the surface
of the plant probably give
the color to the plant at
this stage. The spores
are long, oval or oblong,
Io- I 5 x 2. S-3fl, and are
minutely spiny.
Figure
190 is from a plant (No.
4343, C. U. herbarium)
collected at Blowing Rock,
. C., in September, 1899.
The plant is very common
in the mountain woods of
North Carolina.
Specimens of this Ciavaria were several times
prepared for table use during my stay in the mountains, but the flavor was
not an agreeable one, possibly due to the fact that
it needs some special
FIG URE 192.- Cia varia pistillaris. Dull whiti h, tan or
preparation and seasonreddish (natural size).
in g.
Clavaria botrytes Pers. Edible. -This plant is much smaller than C.
formosa, but has much the same general habit and color, especially
when C. formosa is young. The plant has a stout stem which soon
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dissolves into numerous branches, which are red tipped . The spores
are white, and in this way it may be distinguished from C. formosa,
or from Clavaria aurea ( Schaeff. ), which has yellow or ochre spores,
and which has also much the same habit as C. botrytes, and is nearer
in size.
Clavaria pistillaris Linn. Edible.- T his plant is a characteristic one
because of its usually large size and simple form. It is merely a
club-shaped body, growing from the ground. It has a wide range,
both in Europe and North America, but does not seem to be common,
though I have found it more common in the mountain woods of North
Carolina than in New York. The plant is 5-20 em. high, and 1-3
em . thick at the upper end . It is smooth, though often irregularly
grooved and furrowed, due probably to unequal tensions in growth.
The apex in typical specimens is rounded and blunt . It is dull white

FIGURE I9J.- Ciavaria mucida.

White (natural size).

Copyright 1900.

or tan color or rufescent. The tlesh is white, and very spongy, especially in age, when it is apt to be irregularly fistulose. Figure 192
is from plants collected at Blowing Rock, N. C., during September,
1899.
There is what seems to be an abnormal form of this species figured
by Schaeffer, Table 290, which Fries separated as a distinct species
and placed in the genus Craterelltts, one of the Tlzdepl10racea;, and
called by h im Cratereflus pist1llaris. · This plant has been found at
Ithaca, and the only difference between this and the Clavaria pistillaris L., seems to be in the fact that in Craterellus pistillaris the end
is t runcate or in some specimens more or less concave. The spores
seem to be the same , and the color and general habit of the two
plants are the same. It is probably only a form of Cla·varia pistillaris.
Clavaria mucida P ers .- This is one of the smallest species of the
genus Cla·varia. It grows on rotten wood, and appears throughout
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the year. It is usually simple and cia vate, but sometimes branched.
The plant is white, or yellowish, or sometimes rose color, and measures from 0.5 to 2 em. in height, though I have usually found itfrom
o. 5-1 em. in height. It is soft and watery. Figure 193 is from
plants ( o. 4998, C. U. herbarium) collected at Ithaca in October,
1899.

Tremella Iutescens Pers.-This plant is entirely yellow, and occurs
on branches. It is 2-5 em. in diameter, and is strongly folded, somewhat like the folds of a brain (gyrose). It is very soft and inclined
to be watery and fluid, and is of a bright yellow color, spread out on
the surface of rotten wood. It is of world-wide distribution, and
appears from midsummer to I ate
autumn.
Tremella my c e •
tophila Pk. - This
plant is interesting
from the fact that
it is parasitic on a
mushroom, Collybia
dryophila. It grows
on the stem or on
0
the top of the cap of
g_
0
the Collybia, and it
"'!"
is white, or yellowish, very much contorted (gyrose-plicate ), nearly
rounded, and 8-r6
mm. in diameter.
...0
Figure 194 represents this Tremella
growing on the Collybia dryopbila, from
plants collected at
F r e e v i II e woods
near Ithaca.
Tremella frondosa
Fr.-This is said to
be the largest species of the genus.
It grows on rotten
wood. It occurs in
Europe, has been collected in New York State, and the Fig. 19~ is
from a plant (No. 4339, C. U. herbarium) collected at Blowmg
Rock, N. C., in September, 1899. The plant figured here was IO
em . long and about 8 em. high. It is very much _twisted a~d contorted, leaf-like, and the middle and base all umted. It IS of a

CHAPTER XI I.
THE TREMBLING FUNGI: TREMELLINEAE.
These fungi are called the trembling fungi because of their gelatinous consistency. The colors vary from white, yellow, orange,
reddish, brownish, etc., and the form is various, often very irregular, leaf-like, or strongly folded and uneven. They are when fresh
usually very soft, clammy to the touch, and yielding like a mass of
gelatine. They usually grow on wood, but some pecies grow on
the ground, and some are parasitic. The fruit surface usually covers
the entire outer surface of the plant, but in some it is confined to one
side of the plant. The basidia are peculiar to the order, are deeply
seated in the substance of the plant, rounded or globose, and divided
mto four cells in a cruciate manner. From each one of these cells of
the basidium a long slender process (sterigma) grows out to the
surface of the plant and
bears the spore. A few
species only are treated
of here.

TREMELLA Dill.

Ft<:t

RE

194.-Tremella mycetophila, on Collybia
dryophila (natural size).

In this genus the
plants are gelatinous or
cart i I a gino us. The
form of the plant is usually very much contorted, fold-like or leaflike, and very much
branched . The fruiting urface extends over
the entire upper surface
of the plant.

-
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pinkish yellow color, one plant being vinaceous pink and another
cream buff in color. When young the leaf-like lobes do not show.
well, but as it expands they become very prominent.
Several other species of Tremella are probably more common
than the ones illustrated here. One of the commonest of the Tremellinea probably is the Exidia glandulosa, which in dry weather
appears as a black incrustation on dead limbs, but during rains it
swells up into a large, black, very soft, gelatinous mass . It is commonly found on fallen limbs of oak, and occurs from autumn until
late spring. It is sometimes called "witch's butter."

FJGI' RE

196.-Tremella fuciformis.

Entirely white (natural size).
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Figure 1g6 is from a plant collected in a woods near Ithaca, in
August, 1897·

GYROCEPHALUS Pers.
The genus Gyrocepbalus differs from the other Tremellinea in having the fruiting surface on the lower side of the fruit body, while the
upper side is sterile.

Copyright 1900.
FIGURK

Tremella fuciformis Berk .- This is a very beautiful white tremella
growing in woods on leaf mold close to the ground. It forms a large
white tubercular mass resting on the ground, from the upper surface of
which numerous stout, short, white processes arise which branch a few
times in a dichotomous manner. The masses are 10-15 em. in diam eter, and nearly or quite as high . The flesh is very soft, and the
parts are more or less hollow. The basidia are like those of the
genus, globose, sunk in the substance of the plant, and terminate
with four long, slender, sterigmata which rise to the surface and bear
the spores. The spores are white, nearly ovoid, but inequilateral
and somewhat reniform, continuous, 7-9 x 5--6 p.

'97.-Gyrocephalus rufus. Reddish or reddish yellow (natural size).
Copyright 1900.

Gyrocephalus rufus ( Jacq .) Bref.-This species is sometimes very
abundant. It grows on the ground, generally from buried wood, or
from dead roots. It is erect, stout at the base, and the upper end flattened and thinner . It is more or less spatulate, the upper side somewhat concave, and the lower somewhat convex. In some plants the
pileus is more regular and there is then a tendency to the funnel
form . It is reddish, or reddish yellow in color, smooth, clammy,
watery, and quite gelatinous. When dry it is very hard. Figure
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197 represents the form of the plant well, from plants collected at
Ithaca. The plant is quite common in the damp glens and woods at
Ithaca during the autumn.

CHAPTER XIII.
THELEPHORACEAE.
Many of the species of the Thelephoracere to which the following
two species belong are too tough for food. A large number of these
grow on wood. They are known by their hard or membranaceous
character and by the fruiting surface ( under surface when in the
position in which they grew ) being smooth, or only slightly uneven,
or cracked.
Craterellus cantbarellus ( Schw .) Fr., is an edible species . In general appearance it resembles the Cantharellus cibarius. The color is
the same, and the general shape, except that the former is perhaps
more irregular in form . It may, however, be in most cases easily
distinguished from C. cibaritts by the absence of folds on the under
or fruiting surface, since the fruiting surface is smooth, especially
when the plants are young or middle age. However when the plants
get quite large and old, in some cases the fruiting surface becomes
' very uneven from numerous folds and wrinkles, which, however, are
much more irregular than the folds of C. ciba·rius.
Craterellus cornucopioides ( L.) Pers., is another edible species.
It grows on the ground in woods. It is of a dusky or dark smoky
color, and is deeply funnel -shaped, resembling a " horn of plenty,"
though usually straight . The fruiting surface is somewhat uneven.
The genus Stereum is a very common one on branches, etc.,
either entirely spread out on the wood, or with the margin or a large
part of the pileus free . Hymenochcete is like Stereum but has numerous small black spines in the fruiting surface, giving it a velvety
appearance. Corticium is very thin and spread over the wood in
patches.

CHAPTER XIV.
PUFF-BALLS: LYCOPERDACEAE.
This is not the place for a discussion of the different genera of
the puff-balls, etc., but it might be well to say that in recent years
the old genus LJ•coperdon has been divided into several genera. The
giant puff-ball, and the L. cyathiforme, where the wall or peridium
ruptures irregularly, have been placed in a genus called Calvatia;
certain other species which are nearly globose, and in which th e wall
is of a papery texture at maturity, are placed in the genus Bovista;
others which have several openings over the upper surface instead
of one, in the genus Mycenastrum. There is one genus belonging
to the same family as the lycoperdons, the species of which are very
interesting on account of the peculiar way in which the wall is ruptured. This is the genus Geaster, that is, "earth star." The wall,
or peridium, is quite thick in the members of this genus, and when it
matures it separates into several layers which need not all be discussed here. A thick outer portion which separates from a thinner
inner portion further splits radially into several star-like divisions,
which spread outward and give to the plant the form of a star.
Since the plants lie on the earth the name earth star was applied to
them. This opens out in dry weather, even curving around under
the plant, so that the plant is raised above the ground. Then in wet
weather it closes up again. The inner portion of the wall opens at
the apex in various ways, in the different species, so that the spores
may escape.

LYCOPERDON Tourn.
To this genus belong most of the" puff-balls," as they are commonly called, or, as they are denominated in the South," Devil'ssnuff
box." All, or a large portion, of the inter.ior of the plant at maturity breaks down into a powdery substance, which with the numerous spores is very light, and when the plant is squeezed or pressed,
clouds of this dust burst out at the opening through the wall. The
wall of the plant is termed the peridium. In this genus the wall is
quite thin, and at maturity opens differently in different species. In
severa l spec ies it opens irregularly, the entire wall becoming very
brittle and cracking up into bits, as in the giant puff-ball. In the
209
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remaining species it opens by a distinct perforation at the apex, and
the remainder of the wall is more or less pliant and membranous.
• All of the puff-balls are said to be edible, at least are harmless, if
eaten when the flesh is white. They should not be eaten when the
flesh is dark, or is changing from the white color.
Lycoperdon giganteum Batsch. Edible.-This, the giant puff-ball, is
the largest species of the genus. Sometimes it reaches immense
proportions, two to three or even four feet, but these large sizes are
rare. It is usually 20 to 40 em . (8-16 in.) in diameter. It grows
on the ground in grassy places during late summer and in the autumn.
It is a large rounded mass, r sting on the ground, and near or at the
center of the under side, it is attached to the cords of mycelium in the
ground . It is white in color until it is ripe, that is, when the spores
are mature, and it should be gathered for food before it is thus ripe.
When it is maturing it becomes yellowish, then dusky or smoky in
color . The flesh, which is white when young, changes to greenish
yellow and finally brownish, with usually an olivaceous tinge, as
the spores ripen.
The plant is so large that it may be sliced, and should be sliced
before broiling. A single specimen often forms enough for a meal
for a large family, and some of the larger ones would serve for several meals.
Lycoperdon cyatbiforme Bose. Edible.- This is called the beakershaped puff-ball because the base of the plant, after the spores have
all been scattered, resembles to some extent a beaker, or a broad
with a stout, stem-like base. These old sterile bases of the plant
are often found in the fields long after the spores have disappeared.
The plants are somewhat pear-shaped, rounded above, and tapering
below to the stout base. They are 7-15 em. in diameter, and white
when young. At maturity the spore mass is purplish, and by this
color as well as by the sterile base the plant is easily recognized.
Of course these characters cannot be recognized in the young and
growing plant at the time it is wanted for food, but the white color
of the interior of the plant would be a sufficient guarantee that it was
edible, granted of course that it was a member of the puff-ball family .
Sometimes, long before the spores mature, the outer portion of the
plant changes from white to pinkish, or brownish colors. At maturity
the wall, or peridium, breaks into brittle fragments, which disappear
and the purplish mass of the spores is exposed. The plant grows in
grassy places or even in cultivated fields.
Lycoperdon gemmatum Batsch. Edible.-This puff-ball is widely distributed throughout the world and is very common. It grows in the
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woods, or in open places on the ground, usually. It is known from
its characteristic top shape, the more or Jess erect scales on ~he upper
surface intermingled with smaller ones, the larger ones f~lhng a\~ay
and leaving circular scars over the surface, wl:ich gives 1t a retKulate appearance. The plants are white, becom1ng dark gray or grayish brown when mature. They vary
in size from 3-7 em . high to 2-5 em .
broad. They are more or less topshaped, and the stem, which is stout,
is sometimes longer than the rounded :25
·r
portion, which is the fruiting part. S
The outer part of the wall (outer 8
-o
peridium) when quite young sepa- a_
rates into warts or scales of varying g
size, large ones arranged quite reg- ~
ularly with smaller ones between. g
These warts are well shown in the 2
two plants at the left in Fig. 199, and P
the third plant from the left shows ~
the reticulations formed of numerous ni
scars on the inner peridium where ~
the larger scales have fallen away . :r.
;;
The plant at the extreme right is ~
mature, and the inner peridium has ~
~
ruptured at the apex to permit the :;;
escape of the spores.
The spore ~
mass, together with brownish threads 5::
which are intermingled, are greenish
yellow with an olive tinge, then they ~
become pale brown. The spores are ;
rounded, 3·5-4·5- J.1 in diameter,
smooth or minutely warted.
Another small puff-ball every- ~
where common in woods is the Lyco- ~
perdon pyriforme, so called because of . ~
its pear shape. It grows on very -g
rotten wood or on decaying logs in !'
woods or groves, or in open places
where there is rotting wood.
It is somewhat smaller than the
gem -bearing Iycoperdon, is almost s~ss.ile, someti~es many .cro:vded
very close together, and especially 1s 1~ charactenzed by p10mment
root-like white strands of mycelium wh1ch are attached to the base
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where the plant enters the rotten wood. While these small species
of puff-balls are not injurious to eat, they do not seem to possess an
agreeable flavor.
There are quite a number of species in this
country which cannot be enumerated here.
Related to the puff-balls, and properly classed with them, are the
species of Scleroderma. This nam e is given to the genus because
of the hard peridium, the wall being much firmer and harder than in
Lycoperdon. There are two species which are not uncommon, Scleroderma vulgare and S. vermcoswn. They grow on the ground or on
very rotten wood, and are sessile, often showing the root-like white
strands attached to their base. They vary in size from 2-6 em. and
the outer wall is cracked into numerous coarse areas, or warts, giving
the plant a verrucose appearance, from which one of the species gets
its specific name.
Calostoma cinoabarina Desv .-This is a remarkably beautiful plant
with a general distribution in the Eastern United States. It has often
been referred to in this country under the genus name Mitremyces ,
and sometimes has been confused with a rarer and different species,
Calostoma lutescms (Schw.) Burnap. It grows in damp woods,
usually along the banks of streams ~nd along mountain roads. It is
remarkable for the brilliant vermilion color of the inner surface of the
outer layer of the wall (exoperidium), which is exposed by splitting
into radial strips that curl and twist themselves off, and by the ver milion color of the edges of the teeth at the apex of the inner wall
(endoperidium). The plant is 2-8 em. high, and 1-2 em . in diameter. , When mature the base or stem, which is formed of reticulated
and anastomosing cords, elongates and lifts the rounded or oval fruiting portion to some distance above the surface of the ground, when
the gelatinous volva ruptures and falls to the ground or partly clings
to the stem, exposing the peridium, the outer portion of which then
splits in the mani1er described.
When the plant is first seen above the ground it appears as a globose or rounded body, and in wet weather has a very thick gelatinous layer surrounding it. This is the volva and is formed by the
gelatinization of the outer layer of threads which compose it. This
gelatinous layer is thick and also viscid, and when the plants are
placed on paper to dry, it glues them firmly to the sheet. When the
outer layer of the peridium splits, it does so by splitting from the base
toward the apex, or from the apex toward the base. Of the large
number of specimens which I have seen at Blowing Rock, N.C., the
split more often begins at the apex, or at least, when the slit is complete, the strips usually stand out loosely in a radiate manner, the
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tips being free. At this stage the plant is a very beautiful object
with the crown of vermilion strips radiating outward from the base
of the fruit body at the top of the stem, and the inner peridium rest·
ing in the center and terminated by the four to seven teeth with vermilion edges . At this time also the light yellow spore mass is oozing
out from between the teeth . The spores are oblong to elliptical,
marked with very fine points, and measure I 5-18 x 8-ro Jl.
Figure 200 is from plants collected at Blowing Rock, N. C., in
September, 1899. The Myf1'en'!yces lutescens reported in my list of
"Some Fungi of Blowing Rock, N.C.," in Jour. Elisha Mitchell Sci.
Soc. 9: 95- 107, 1892, is this Calostoma cimtabarina.

CHAPTER XV.
THE STINK-HORN FUNGI : PH ALLOID EA E Fries.
Most of the stink-horn fungi are characterized by a very offensive
odor. Some of them at maturity are in shape not unlike that of a
horn, and the vulgar name is applied because of this form and the
odor. The plants grow in the ground, or in decaying organic matter
tying on the ground. The spawn or mycelium is in the form of ropelike strands which are usually much branched and matted together.
From these cords the fruit form arises. During its period of growth
.and up to the maturity of the spores, the fruit body is oval, that is,
egg form, and because of this form and the quite large size of these
bodies they are often called "eggs." The outer portion of the egg
forms the valva. It is always thick, and has an outer thin coat or
membrane, and an inner membrane, while between the two is a thick
layer of- gelatinous substance, so that the watt of the valva is often
3-6 mm . in thickness, and is very soft. The outline of the volva
can be seen in Fig. 204, which shows sections of three eggs in different stages. Inside of the volva is the short stem (receptacle) which
is in the middle portion, and covering the upper portion and sides of
this short stem is the pileus; the fruit-bearing portion, which is
divided into small chambers, lies on the outside of the pileus. In
the figure there can be seen cross lines extending through thi , part
from the pileus to the wall of the volva. These represent ridges or
crests which anastomose over the pileus, forming reticulations. The
.stem or receptacle is hollow through the center, and this hollow opens
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out at the end so that there is a rounded perforation through the
upper portion of the pileus.
The spores are borne on club-shaped basidia within the chambers
of the fruit-bearing portion (gleba), and at maturity of the spores the
stem or receptacle begins to elongate. This pushes the gleba and
the upper part of the receptacle through the apex of the volva, leaving this as a cup-shaped body at the base, much as in certain species
of Amanita, while the gleba is borne aloft on the much elongated
stem. During this elongation of the receptacle a large part of the
substance of the gleba dissolves into a thick liquid containing the
spores . This runs off and is washed off by the rains, leaving the
inner surface of the g!eba exposed, and showing certain characters
peculiar to the various genera.
Among the stink-horns are a number of genera which are very
interesting from the peculiarities of development; and some of which
are very beautiful and curious objects, although they do possess
offensive odors. In some of the ge nera, the upper part of the plant
expands into leaf-like-or petal-like, bodies, which are highly colored
and resemble flowers. They are sometimes called" fungus flowers."

DICTYOPHORA Desvaux.
Dictyophora means " net bearer," and as one can see from Fig.
it is not an inappropriate name. The stem or receptacle, as one
can see from the illustrations of the two species treated of here, possesses a very coarse mesh, so that not only the surface but the substance within is reticulated, pitted and irregularly perforated. In
the genus Di(tyopbora an outer layer of the receptacle or stem is separated as it elongates, breaks away from the lower part of the stem,
is carried aloft, and hangs as a beautiful veil. This veil is very conspicuous in some species and less so in others.
Dictyophora duplicata (Bose.) Ed. Fischer.-This species is illustrated in Fig. 201, made from plants collected at Ithaca. The plants
are from r 5-22 em . high, the cap about 5 em. in diameter, and the
stem 2-3 em. in thickness. According to Burt (Bot. Gaz. 22: 387,
r896) it is a common species in the Eastern United States. The cap
is more or Jess bell-shaped and the sculptured surface is marked in a
beautiful manner with the reticulations.
201
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zor.-Dictyophora duplicata.
Copyright 1900.

White (natural size).
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Dictyophora ravenelii (B. & C.) Burt.- This plant also has a
wide distribution in the Eastern United States. The stem is more
slender than in the
other species, D.
duplicata, the pileus more near I y
conic, and the surface of the pileus
is merely granular or minutely
wrinkled after the
disappearance of
the gleba, and
does not present
the strong reticulating ridges and
crests which that
species shows.
The plants are
from IO to 18 em.
high . It grows in FIGURE 203.-Dictyophora ravenelii. Egg stage, caps just bursting
through the volva (natural size). Copyright 1900.
woods and fields
about rotting
wood, and in sawdust. The veil is very thin and delicate, form-

74, FIGURE 202.-Dictyophora ravenelii. Mature plants, showing volva at
base; elongated receptacle, cap at the top, and veil surrounding the receptacle
under the cap (natural size). Copyright 1900.

PLATE

FIGURE

204.- Dictyophora ravenelii.
mycelium (natural

Sections of eggs, and showing cords of
ize). Copyright 1900.
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ing simply a membrane, and does not possess the coarse meshes
present in the veil of D. duplicata. The Figs. 203, 204 represent
the different stages in the elongation of the receptacle of this
plant, and the rupture of the volva. This elongation takes place
quite rapidly. While photographing the plant as it was bursting
through the valva, I had considerable difficulty in getting a picture,
since the stem elongated so rapidly that the plant would show that
it had moved perceptibly, and the picture would be blurred .
In a woods near Ithaca a large number of these plants have
appeared from year to year in a pile of sawdust. One of the most
vile smelling plants of this family is the ltll.YPhallus impudicus.

CHAPTER XVI.
MOR ELS , CUP-FUNGI , HELVELLAS, ETC .: DISCOMYCETES.
The remaining fungi to be considered belong to a very different
group of plants than do the mushrooms, puff-balls, etc. Nevertheless, because of the size of several of the species and the fact that
several of them are excellent for food, some attention will be given
to a few. The entire group is sometimes spoken of as Discomycetes
or cup-fungi, because many of the plants belonging here are shaped
something like a disk, or like a cup. The principal way in which
they differ from the mushrooms, the puff-balls, etc., is found in the
manner in which the spores are borne. In the mushrooms, etc., the
spores, we recollect, are borne on the end of a club-shaped body,
usually four spores on one of these. In this group, however, the
spores are borne inside of club-shaped bodies, called sacs or asci
(singular, ascus). These sacs, or asci, are grouped together, lying
side by side, forming the fruiting surface or hymenium, much as the
basidia form the fruiting surface in the mushrooms . In the case of
the cup or disk forms, the upper side of the disk, or the upper and
inner surface of the cup, is covered with these sacs, standing side by
side, so that the free ends of the sacs form the outer surface. In the
case of the morel the entire outer surface of the upper portion of the
plant, that where there are so many pits, is covered with similar
sacs. Since so few of the genera and species of the morels and cupfungi will be treated of here, I shall not attempt to compare the genera
or even to give the characters by which the genera are known. In
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most cases the illustrations will serve this purpose so far as it is desirable to accomplish it in such a work as the present. Certain of the
species will then be described and illustrated.

MORCH ELLA D ill.

PLATE 75, Fwt JRE 205.-Morchella esculenta (natural size).

Copyright 1900.

The morels are all edible and they are u ually easy to recognize.
The plant consists of two distinct, prominent parts, the cap and the
stem. The cap varies in form from rounded, ovate, conic or cylindrical, or bell·shaped, but it is always marked by rather broad pits,
covering the entire outer surface, which are separated from each
other by ridges forming a network. The color of the plants does not
differ to any perceptible extent in our species. The cap is usually
buff or light ochre yellow, becoming darker with age and in drying.
The stem in all our species is usually quite stout, though it varies
to some extent in some of the different species, in proportion to the
thickness of the cap. The stem is marked in some of the species by
large wrinkles or folds extending irregularly but with considerable
uniformity over the surface. The surface is further minutely
roughened by whitish or grayish elevations, giving it a granular
appearance. Sometimes these granules are quite evenly distributed
over the surface, and in some species they are more or less separated
into small areas by narrow lines.
The morels appear early in the season, during May and June.
They grow usually in damp situations, and are more abundant during rainy weather. Three species are illustrated here.
Morchella esculenta Pers. Edible.- The name of this species, the
esculent morel, indicates that it has been long known as an edible
plant, especially since the man who named it lived a century ago.
The plant is from 5-15 em. high, the stem is 1-3 em. in thickness,
and the cap is broader than the stem. The cap is somewhat longer
than- broad, and is more or less oval or rounded in outline. The
arrangement of the pits on the surface of the cap is regarded by some as
being characteristic of certain species. In this species the pits are
irregularly arranged, so that they do not form rows, and so that the
ridges separating them do not run longitudinally from the base toward
the apex of the cap, but run quite irregularly. This arrangement
can be seen in Fig. 205, which is from a photograph of this species.
The stem is hollow.
Morchella conica Pt::rs. Edible.- This species is very closely related
to the preceding one, and is considered by some to be only a form of
the Morcbella esculenta . The size is about the same, the only difference being in the somewhat longer cap and especially in the arrange-
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ment of the pits. These are arranged more or less in distinct rows,
so that the ridges separating them run longitudinally and parallel
from the base of the cap to the apex, with connecting ridges extend-

FJGURE 206.-Morchella conica (natural size).

Copyright rgoo.

ing across between the pits. The cap is also more or less conic, but
not necessarily so. Figure 206 illustrates this species . The plant
shown here is branched, and this should not be taken to be a character of the species, for it is not, this form being rather rare.
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Morcbella crassipes (Vent.) Pers . Edible.- This species differs from
the two preceding in the fact that the stem is nearly equal
in width with the cap. Figure 207 illustrates a handsome specimen which was 17 em. high . The granular surface and the folds
of the stem show very distinctly and beautifully. Collected at
Ithaca.
Morcbella deliciosa Fr. Edible, has the cap cylindrical or nearly so.
It is longer than the stem, and is usually two to three times as long
as it is broad. The plant is smaller than the preceding, though large
ones may equal in size small ones of those two. The plant is from
4-8 em. high.
Morchella semi Iibera DC., and M. bispora Sor., [Verpa bobemica
(Kromb.) Schroet.] occur in this country, and are interesting from
the fact that the cap is bell-shaped, the lower margin being free from
the stem. In the latter species there are only two spores in an ascus.

H ELV ELL A L.

PLATE 76, FwuR" 207- 1otchella crassipes (natural size).

Copyright , 900.

The helve! las are pretty and attractive plants. They are smaller
than the morels, usually.
They have a cap and stem,
the cap being very irregular
in shape, often somewhat
lobed or saddle-shaped. It
is smooth, or nearly so, at
least it is not marked by
the large pits present in
the cap of th_e morel, and
this is one of the principal
distinguishing features of
the helvellas as compared
with the morels. In one
species the thin cap has its
lower margin free from the
stem.
This is Hel ve tia
crispa Fr., and it has a
white or whitish cap, and
a deeply fu(rowed stem.
It occurs in woods during
the summer and autumn,
and is known as the white
FIGURE 208.-Helvella lacunosa (natural size).
he! vella.
Copyright 1900.
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Another species which has a wide range is the Helvella la cunosa, so
called because of the deep longitudinal grooves in the stem . The
cap is thin, but differs from the H. crispa in that the lower margin is
connected with the stem. This species is illustrated in Fig. 208 from
plants collected at Blowing Rock, N. C., during September, 1899.
The genus Gyromytra is very closely related to He/vella, and is
only distinguished by the fact that the cap is marked by prominent
folds and convolutions, resembling somewhat the convolutions of the
brain. Its name means convoluted cap. The Gyromytra esculenta Fr.,
is from 5-10 em . high, and the cap from 5-7 em. broad. While this
species has long been reported as an edible one, and has been
employed in many instances as food with no evil results, there are
known cases where it has acted as a poison . In many cases where
poisoning has resulted the plants were quite old and probably in the
incipient stages of decay. However, it is claimed that a poisonous
principle, called lielvellic acid, has been isolated by a certain chemist,
which acts as a violent poison. This principle is very soluble in hot
water, and when
care is us e d to
drain off first
water in which
they have been
cooked, squeezing
the water well
from the plants,
t h e y a r e p r on ounce d harmless. The safer
way would be to
a void such suspicious species.
Spathularia velu=
tipe s Cooke &
Farlow.- This
species represE'nts
another interesting genus of the
Discomycetes. I t
is
in the form of a
209.-Spathularia velutipes (natural size). Copyright 1900.
"spat u I a," and
from this shape of the plant the genus takes its name. There
are several species known in this country, and this one is quite
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common. The stem extends the entire length of the plant, running
right through the cap, or perhaps it would be better to say that
the cap or fruiting portion forms two narrow blades or wings on
opposite sides of the upper part of the stem. These wing-like expansions of the cap on the opposite sides of the stem give the spathulate form to the plant. Figure 209 is from plants collected in the
woods near Ithaca.

FIGURE 210.- Leotia lubrica (natural size).

Copyright 1900.

Leotia lubrica Pers .- The genus Lcotia is quite readily recognized
by its form, and because the plants are usually slimy. This species
is called tubrica because of the slippery character of the entire plant.
It is dull yellowish or olive yellow in color . The cap, as can be seen
from the figore ( 210), is irregularly rounded, and broader than the
- stem. The plant is illustrated natural size from specimens collected
near Ithaca.

TH E TRUE CUP-FUNGI.
By far the larger number of the Discomycetes are cup-shaped, and
are popularly called "cup-fungi." They vary from plants of very
minute size, so small that they can be just seen with the eye, or some
of the larger ones are several inches in breadth. They grow on the
ground, on leave~, wood, etc. The variety of form and color is great.
They may be sessile, that is, the cup ·rests immediately on the
ground or wood, or leaves, or they may possess a short, or rather
long stalk. The only species illustrated here has a comparatively
long stalk, and the cap is deep cup-shaped, almost like a beaker.
This plant is technically known as Sarcoscyplla jloccosa. It i~ repre-
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sented here natural size (Fig. 211). The stem is slender, and the
rim of the cup is beset with long, strigose hai rs. T he inner surface
of the cup is lined w ith
the sacs (asci ) and sterile
threads (paraphyses),
spoken of on a former
page, when treating of
the fruiting character of
the morels and cup-fungi.
In this plant the color of
the inside of the cup is
very beautiful, being a
bright red . Another species, Sa1'coscypba coccinia,
the scarlet sarcoscypha,
is a larger plant which
appears in very ear I y
spring, soon after the frost
is out of the ground . It
grows on rotting logs and
FIGURE 2II.-Sarcoscypha floccosa (natural
WOOd in the WOOdS Or in

One or two oblong or rectangular hand baskets, capacity from
quarts.
Or a rectangular zinc case with a closely fitting top (not the ordinary botanical collecting case) .
Half a dozen or so tall pasteboard boxes, or tins, 3 x 3, or 4 x 4, x 5
inches deep, to hold certain species in an upright position.
A quantity of tissue paper cut 8 x 10 or 6 x 8 inches .
Smaller quantity of waxed tissue paper for wrapping viscid or
sticky plants.
Trowel ; a stout knife ; memorandum pad and pencil.
Collecting.-During the proper season, and when rains are abundant, the mushrooms are to be found in open fields, waste places,
groves and woods. They are usually more abundant in the forests.
Especially in dry weather are specimens more numerous in rather
damp woods, along ravines or streams . In collecting specimens
which grow on the ground the trowel should be used to dig up the
plant carefully, to be sure that no important part of the plant is left
in the ground . After one has become familiar with the habit of the
different kinds the trowel will not be necessary in all cases . For
example, most species of Russula, Lactaritts, Tricholoma, Boletus, etc.,
are not deeply seated in the soil, and careful hand-picking will in
most cases secure specimens properly, especially if one does not
object to digging in the soil with the fingers. But in the case of most
species of Amanita, certain species of Lepiota, Co!lybia, etc., a trowel
is necessary to get up the base of the plant in such a way as to preserve essential characters. Even then it is possible, if the ground is
not too hard, to dig them out with the fingers, or with a stout knife,
but I have often found specimens which could only be taken up with
a trowel or spade.
Species growing on sticks or leaves are easily collected by taking
a portion of the substratum on which they grow. Specimens on the
larger limbs or trunks or stumps can sometimes be " picked," but
until one is accustomed to certain individualities of the plant it is
well to employ the knife and to cut off a portion of the wood if necessary, to a void cutting off the base of the stem.
It is necessary also to handle the specimens with the greatest
care to avoid leaving finger marks where the surface of the stem or
cap is covered with a soft and delicate outer coat, especially if one
wishes to photograph the plant, since rubbed or marked places spoil
the plant for this purpose. Also a little careless handling will remove
such important characters as a frail annulus or volva, which often
are absolutely necessary to recognize the species.

size).

Copyright 1900.

groves. The inside of the
cup in this species is a rich scar let, and from this rich color the
species takes its name .

CHAPTER XVII.
COLLECTION AND PRESERVATION OF THE FLESHY
FUNGI.
In the collection of the higher fungi it is of the utmost importance
that certain precautions be employed in obtaining al l parts of the
plant, and furthermore that care be exercised in handling, in order
not to remove or efface delicate characters. Not only is it important
for the beginner, but in many instances an" expert" may not be able
to determine a specimen which may have lost what undoubtedly seem,
to some, trivial marks . The suggestions given here should enable one
to collect specimens in such a way as to protect these characters
while fresh, to make notes of the important evanescent characters
and to dry and preserve them properly for future study . For collecting a number of specimens under a variety of conditions the follow ing list of " apparatus" is recommended :
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Having collected the pecimens, they should be properly placed in
the basket or collecting case. Those which are quite firm, and not
long and slender, can be wrapped with tissue paper (waxed tissue
paper if they are viscid or sticky), and placed directly in the basket,
with some note or number to indicate habitat or other peculiarity
which it is desirable to make at the time of collection. The smaller,
more slender and fragile, specimens can be wrapped in tissue paper
(a cluster of several individuals can be frequently rolled up together)
made in the form of a narrow funnel and the ends then twisted.
The shape of the paper enables one to wrap them in such a way as
to protect certain delicate characters on the stem or cap. These can
then be stood upright in the small pasteboard boxes which should
occupy a portion of the basket. A number of such wrappers can be
placed in a single box, unless the specimens are of considerable size
and numerou . In these boxes they are prevented from being
crushed by the jostling of the larger specimen in the basket. These
boxes have the additional advantage of preserving certain specimens
entire and upright if one wishes later to photograph them.
Field Notes.- The field notes which may be taken upon the collection will depend on circumstance . If one goes to the sorting room
soon after the c'ollection i made, so that notes can be made there
before the more delicate specimens dry, few notes will answer in the
field, and usually one is so busy collecting or hunting for specimens
there is not much inclination to make extended notes in the field.
But it is quite important to note the habitat and en·vironment, i. e.,
the place where they grow, the kind and character of the soil, in
open field, roadside, grove, woods, on ground, leaves, sticks, stumps,
trunks, rotting wood, or on living tree, etc. It is very important
also that different kinds be kept separate. The student will recognize the importance of this and other suggestions much more than
the new "fungus hunter."
Sorting Room .-When one returns from a collecting trip it is best
to take the plant as soon as possible to a room where they can be
assorted. An hour or so delay usually does not matter, but the
sooner they are attended to the better. Sometimes when they are
carefully placed in the basket, as described above, they may be kept
over night without injury, but this will depend on the /duds in the
collection. Coprini are apt to diliquesce, certain other specimens,
especially in warm weather, are apt to be so infested with larvre
that they will be ruined by morning, when immediate drying might
save them. Other thin and delicate ones, especially in dry weather,
will dry out so completely that one loses the opportunity of taking
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notes on the fresh specimen. Specimens to be photographed
should be attended to at once, unless it is too late in the day,
when they should be set aside in an upright position, and if
necessary under a bell-jar, until the following day. As far as
possible good specimens should be selected for the photograph,
representing different stages of development, and one to show
the fruiting surface.
Sometimes it will be necessary to make
more than one photograph to obtain all the stages.
Also on
different days one is apt to obtain a specimen representing an important stage in development not represented before. The plants
should be arranged close together to economize space, but not usually
touching nor too crowded. They should be placed in their natural
position as far as possible, and means for support, if used, should be
hidden behind the plant. They should be so arranged as to show
individual as well as specific character and should be photographed if
possible natural size, or at least not on a plate smaller than 5 x 7
inches unless the plants are small ; while larger ones are better on
6 x 8 or larger. Some very small ones it may be necessary to
e.nlarge in order to show the character of the fruiting surface, and
even large specimens can sometimes have a portion of the hymenium
enlarged to good advantage if it is desirable to show the characters
clearly. The background should be selected to bring out the characters strongly, and in the exposure and developing it is often necessary to disregard the effect of the background in order to bring out
the detail of texture on the plant itself. The background should be
renewed as often as necessary to have it uniform and neat. There
is much more that might be said under this head, but there is not
space here.
To Obtain Spore Prints.-l n many cases it is desirable to obtain
spores in a mass on paper in order to know the exact tint of color
produced by the species. Often the color of the spores can be satisfactorily determined by an examination of them under the microscope. One cannot always depend on the color of the lamellre since
a number of the species possess colored cystidia or spines in the
hymenium which disguise the color of the spores. The best way
to determine the color of the spores in mass is to catch them as
they fall from the fruiting surface on paper. For the ordinary
purpose of study and reference in the herbarium the spores caught
on unprepared paper, which later may be placed in the packet with
the specimen, will answer.
This method has the advantage of
saving time, and also the danger of injury to the spores from
some of the fixatives on prepared .paper is avoided. If for pur-
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poses of illustration one wishes pretty spore prints, perfect caps
must be cut from the stem and placed fruiting surface downward
on paper prepared with some gum arabic or similar preparation
spread over it, while the paper is sti ll moist with the fixative, and
then the specimen must be covered with a bell-jar or other receiver
to prevent even the slightest draft of air, otherwise the spores will
float around more or less. The spores may be caught on a thin,
absorbent paper, and the paper then be floated on the fixative in
a shallow vessel until it soaks through and comes in contact. with
the spores . I have sometimes used white of egg as a fixative.
These pieces of paper can then be cut out and either glued to cardboards, or onto the herbarium sheet.
Sorting the Plants.-This should be done as soon as possible after
collection. A large table in the sorting room is convenient, upon
which the specimens may be spread, or grouped rather, by species,
the individuals of a species together, on sheets of paper. Surplus
dirt, or wood, leaves, etc., can be removed. A few of the specimens
can be turned so that spores can be caught on the papers. If only
one or a few specimens of a given species have been found, and it is
desirable not to cut off the cap from the stem, the plant can be supported in an upright position, a small piece of paper slit at one side
can be slipped around the stem underneath the cap, on which the
spores will fall. Sometimes it will be necessary to cover the plant
with a bell-jar in order to prevent it from drying before the spores
are shed . Experience with different species will suggest the treatment necessary.
Taking Notes on the Specimens.-Very few probably realize the desirability of making notes of certain characters while the plants are
fresh, for future reference, or for use by those to whom the plants
may be sent for determination. It is some trouble to do this, and
when the different kinds are plentiful the temptation is strong to neglect it. When one has available books for determination of the species, as many as possible shou ld be studied and determined while
fresh. But it is not always possible to satisfactorily determine all.
Some may be too difficult for ready recognition, others may not be
described in the books at hand, or poorly so, and further the number
of kinds may be too great for determination before they will spoil.
On these as well as on some of the interesting ones recognized, it is
important to make a record of certain characters. These notes
should be kept either with the specimen, or a number should be given
the specimen and the notes kept separately with the corresponding
number.

MEMORANDA.
No.

Locality, Date.

Name of collector.

Weather.
Habitat-If on ground, low or high, wet or dry, kind of soil; on fallen
leaves, twigs, branches, logs, stumps, roots, whether dead or
living, kind of tree; in open fields, pastures, etc., woods, groves,
etc ., mixed woods or evergreen, oak, chestnut, etc.
Plants.-Whether solitary, clustered, tufted, whether rooting or not,
taste, odor, color when bruised or cut, and if a change in color
takes place after exposure to the air .
Cap.-Whether dry, moist, watery in appearance (hygrophanus),
slimy, viscid, glutinous; color when young, when old; whether
with fine bloom, powder; kind of scales and arrangement, whether
free from the cuticle and easily rubbed off. Shape of cap.
Margin of Cap.-Whether straight or incurved when young, whethe·r
striate or not when moist.
Stem.-Whether slimy, viscid, glutinous, kind of scales if not smooth,
whether striate, dotted, granular, color; when there are several
specimens test one to see if it is easily broken out from the cap,
also to see if it is fibrous, or fleshy, or cartilaginous (firm on the
outside, partly snapping and partly tough). Shape of the stem.
Gills or Tubes.-Color when young, old, color when bruised, and if
color changes, whether soft, waxy, brittle, or tough ; sharp or
blunt, plane or serrate edge .
Milk:-Color if present, changing after exposure, taste.
Veil.-( Inn er veil.) Whether present or not, character, whether
arachnoid, and if so whether free from cuticle of pileus or attached
only to the edge; whether fragile, persistent, disappearing,
slimy, etc., movable, etc.
R.ing.-Present or absent, fragile, or persistent, whether movable,
viscid, etc.
Volva.-Present or absent, persistent or disappearing, whether it
splits at apex or is circumsissle, or all crumbly and granular or
floccose, whether the part on the pileus forms warts, and then
the kind, distribution, shape, persistence, etc.
Spores.-Color when caught on white paper.
To the close observer additional points of interest will often be
noted.
To Dry the Specimens.-Frequently the smaller sp cimens will dry
well when left in the room, especially in dry weather, or better if
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they are placed where there is a draft of air. Some dry them in the
sun . But often the sun is not shining, and the weather may be rainy
or the air very humid, when it is impossible to dry the specimens
properly except by artificial heat. The latter method is better for
the larger specimens at all times. During the autumn when radiators are heated the fungi dry well when placed on or over them.
One of the best places which I have utilized is the brick work around
a boiler connected with a mountain hotel. Two other methods are,
however, capable of wider application.
Ist.-A tin oven about 2 x 2 feet, and two or several feet high,
with one side hinged as a door, and with several movable shelves of
perforated tin, or of wire netting; a vent at the top, and perforations
around the sides at the bottom to admit air . The object being to provide for a constant current of air from below upwards between the
specimens . This may be heated, if not too large, with a lamp,
though an oil stove or gas jet or heater is better. The specimens
are placed on the shelves with the accompanying notes or numbers.
The height of this box can be extended where the number of specimens is great.
zd .-A very successful method which I employed at a summer
resort at Blowing Rock, N. C., in the mountains of North Carolina,
during September, 1899, was as follows: An old cook stove was set
up in an unoccupied cottage, with two wire screens from 3 x 4 feet,
one above the other, the lower one about one foot above the top of
the stove . Large numbers can be dried on these frames. Care of
course must be taken that the plants are not burned. In all cases
the plants must be so placed that air will circulate under and around
them, otherwise they are apt to blacken.
When the plants are dry they are very brittle and must be
handled carefully. When removed from the drier many kinds soon
absorb enough moisture to become pliant so that they are not easily
broken. Others remain brittle. They may be put away in small
boxes; or pressed out nearly flat, not so as to cruslt the gills, and then
put in paper packets. The plants which do not absorb sufficient
moisture from the air, so that they are pliant enough to press, can be
placed in small boxes or on paper in a large box with peat moss in
the bottom, and the box then closed tightly until they absorb enough
moisture to become flexible. The plants must not get wet, and they
should be examined every half hour or so, for some become limp
much sooner than others. If the plants get too moist the gills crush
together when pressed, and otherwise they do not make such good
specimens . When the specimens are dried and placed in the herba-
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rium they must be protected from insects. Some are already infested
with insects which the process of drying does not kill. They must
be either poisoned with corrosive sublimate in alcohol, or fumigated
with carbon disulphide, and if the latter it must be repeated one or
two times at an interval of a month to catch those which were in the
egg state the first time. When placed ii1 the herbarium or in a box
for storage, naphtha balls can be placed with them to keep out insects,
but it should be understood that the naphtha balls will not kill or drive
away insects already in the specimens. Where there are enough
duplicates, some specimens preserved in 75 per cent. alcohol, under
the same number, are of value for the study of structural characters.

CHAPTER XVII I.
SELECTION AND PREPARATION OF MUSHROOMS
FOR THE TABLE.
In the selection of mushrooms to eat, great caution should be employed by those who are not reasonably familiar with the means of
determination of the species, or those who have not an intimate
acquaintance with certain forms. Rarely should the beginner be
encouraged to eat them upon his own determination. It is best at
first to consult some one who knows, or to send first specimens away
for determination, though in many cases a careful comparison of the
plant with the figures and descriptions given in this book will enable
a novice to recognize it. In taking up a species for the first time it
would be well to experiment cautiously .
No Certain Rule to Distinguish the Poisonous from the Edible.- There is
no certain test, like the "silver spoon test," which will enable one
to tell the poisonous mushroom from the edible ones. Nor is the
presence of the so-called "death cup" a sure sign that the fungus is
poisonous, for the Amanita ccesarea has this cup. For the beginner,
however, there are certain general rules, which, if carefully followed,
will enable him to avoid the poisonous ones, while at the same time
necessarily excluding many edible ones.
lst.-Reject all fungi which have begun to decay, or which are infested with larva:.
Zd.-Reject all fungi when in the button stage, since the characters
are not yet shown which enable one to distinguish the genera
and species. Buttons in pasture lands which are at the surface
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of the ground and not deep-seated in the soil, would very likely
not belong to any of the very poisonous kinds.
Jd. -Reject all fungi which have a cup or sac-like envelope at the
base of the stem, or which have a scaly or closely fitting layer
at the base of the stem, and rather loose warts on the pileus,
especially if the gills are white. Ama11ita aesarea has a sac-like
envelope at the base of the stem, and yellow gills as well as a
yellow cap, and is edible. Amanita rubescms has remnants of a
scaly envelope on the base of the stem and loose warts on the
cap, and the flesh where wounded becomes reddish. It is edible.
(See plate 19. )
4th.-Reject all fungi with a milky juice unless the juice is reddish.
Several species with copious white milk, sweet or mild to the taste,
are edible (see Lactarius volemus and corrugis).
5th.-Reject very brittle fungi with gills nearly all of equal length,
where the flesh of the cap is thin, especially those with bright
caps.
6th.-Reject all Boleti in which the flesh changes color where bruised
or cut, or those in which the tubes have reddish mouths, also
those the taste of which is bitter. Strobitomyces strobitaceus
changes color when cut, and is edible.
7th.-Reject fungi which have a cobwebby veil or ring when young,
and those with slimy caps and clay-colored spores .
In addition, proceed cautiously in all cases, and make it a point
to become very familiar with a few species first, and gradually extend
the range of species, rather than attempt the first season to eat a
large number of different kinds .
All puff-balls are edible so long as they are white inside, though
some are better than others. All coral-like or club fungi are edible.
To Clean and Prepare the Specimens.- The mushrooms having been
collected, all tough stems, the parts to which earth clings, should be
removed. After the specimens are selected, if there is danger
that some of them may be infected with larvre, it is well to cut off
the stem close to the cap, for if the insects are in the stem and have
not yet reached the cap they may thus be cast away. Some recommend that the tubes of all Boleti be removed, since they are apt to
make a slimy mass in cooking.
Where the plants are small they may be cooked entire. Large
ones should be quartered, or cut, or sliced, according to the size and
form of the plant, or method of cooking.

CHAPTER XIX.
REC IPES FOR C OO KI NG MUS HROO MS.
By MRS. SARAH TYSON RORER.

As varieties of mushrooms differ in analysis, texture and density
of flesh, different methods of cooking give best results. For instance,
the Coprinus micaceus, being very delicate, is easily destroyed by
over-cookmg; a dry, quick pan or the "mushroom bells" retain
the best flavor; while the more dense Agariws campesliis requires
long, slow cooking to bring out the flavor, and to be tender and digestible. Simplicity of seasoning, however, must be observed, or the
mushroom flavor will be destroyed. If the mushroom itself has an
objectionable flavor, better let it alone than to add mustard or lemon
juice to overcome it. Mushrooms, like many of the more succulent
vegetables, are largely water, and readily part with their juices on
application of salt or heat; hence it becomes necessary to put the
mushroom over the fire usually without the addition of water, or the
juices will be so diluted that they will lack flavor. They have much
better flavor cooked without peeling, with the exception of puff-balls,
which should always be pared. As they lose their flavor by soaking, wash them quickly, a few at a time; take the mushroom in the
left h_and and with the right hand wash the top or pileus, using either
a very soft brush or a piece of flannel ; shake them well and put
them into a colander to dry.

AGARIC US.
The wild or uncultiva.ted Agaricus campestris, which is usually
picked in open fields, will cook in less time than those grown in cave
and sold in our markets during the winter and spring. Cut the
stems close to the gills; these may be put aside and used for flavoring sauces or soups. Wash the mushrooms carefully, keeping the
gills down; throw them into a colander until drained .
Stewed.- To each pound, allow two ounces of butter. Put the
butter into a saucepan, and when melted, not brown, throw in the
mushrooms either whole or cut into slices; sprinkle over a teaspoonful of salt; cover the saucepan closely to keep in the flavor, and
*The recipes for Agaricus are intended for the several spedes of this genus
( Psalliota).
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cook very slowly for twenty minutes, or until they are tender .
Moisten a rounding tablespoonful of flour in a little cold milk; when
perfectly smooth, add sufficient milk to make one gill ; stir this into
the mushrooms, add a salt-spoon of white pepper, stir carefully until
boiling, and serve at once. This makes a fairly thick sauce. Less
flour is required when they are to be served as a sauce over chicken,
steak, or made dishes.
Broiled.-Cut the stems close to the gills; wash the mushrooms
and dry them with a soft piece of cheesecloth ; put them on the
broiler gills up . Put a piece of butter, the size of a marrowfat pea,
in the center of each ; sprinkle lightly with salt and pepper. Put
the broiler over the fire skin side down; in this way, the butter will
melt and sort of baste the mushrooms . Have ready squares of
neatly toasted bread ; and, as soon as the mushrooms are hot on the
skin side, turn them quickly and broil about two minutes on the gill
side . Five minutes will be sufficient for the entire cooking. Dish
on toast and serve at once.
Panned on Cream Toast.-Cut the stem close to the gills ; wash and
dry as directed for broiling. Put them into a pan, and pour over a very
little melted butter, having gill sides up; dust with salt and pepper,
run into a hot oven for twenty minutes. While these are panning,
toast sufficient bread to hold them nicely; put it onto a hot platter,
and just as the mushrooms are done, cover the bread with hot milk,
being careful not to have too much or the bread will be pasty and
soft. Dish the mushrooms on the toast, putting the skin side up,
pour over the juices from the pan, and serve at once .
These are exceedingly good served on buttered toast without the
milk, and will always take the place of broiled mushrooms.
In the Chafing Dish.- Wash, dry the mushrooms, and cut them into
slices. To each pound allow two ounces of butter . Put the butter
in the chafing dish, when hot put in the mushrooms, sprinkle over
a teaspoonful of salt, cover the dish, and cook slowly for five min utes, stirring the mushrooms frequently; then add one gill of milk.
Cover the dish again, cook for three minutes longer, add the beaten
yolks of two eggs, a dash of pepper, and serve at once. These must
not be boiled after the eggs are added; but the yolk of egg is by far
the most convenient form of thickening when mushrooms are cooked
in the chafing dish .
Under the Glass Cover or " Bell " with Cream.-With a small biscuit
cutter, cut rounds from slices of bread; they should be about two
and a half inches in diameter, and about a half inch in thickness.
Cut the stems close to the gills from fresh mushrooms; wash and
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wipe the mushrooms. Put a tablespoonful of butter in a saucepan;
when hot, throw in the mushrooms, skin side down; cook just a
moment, and sprinkle them with salt and pepper. Arrange the
rounds of bread, which have been slightly toasted, in the bottom of
your " bell " dish ; heap the mushrooms on these ; put a little piece
of butter in the center; cover over the bell, which is either of glass,
china, or silver; stand them in a baking pan, and then in the oven
for twenty minutes . While these are cooking, mix a tablespoonful
of butter and one of flour in a saucepan, add a half pint of milk, or you
may add a gill of milk and a gill of chicken stock; stir until boiling,
add a halfteaspoonful of salt and a dash of pepper. When the mushrooms have been in the oven the allotted time, bring them out; lift
the cover, pour over quickly a little of this sauce, cover again, and
send them at once to the table .
Another Method.-Wash and dry the mushrooms; arrange them at
once on the "bell plate." The usual plates will hold six good sized
ones . Dust with pepper and salt; put in the center of the pile a
teaspoonful of butter; pour over six tablespoonfuls of cream or milk ;
cover with the bell; stand the dish in a baking pan, and then in a
hot oven for twenty minutes.
These are arranged for individual bells. Where one large bell is
used, the mushrooms must be dished on toast before they are served.
The object in covering with the bell is to retain every particle of
the flavor. The bell is then lifted at the table, that the eater may
get full aroma and flavor from the mushroom .
Puree.- Wash carefully a half pound of mushrooms; chop them
fine, put them into a saucepan with a tablespoonful of butter, and,
if you have it, a cup of chicken stock; if not, a cup of water. Cover
the vessel and cook slowly for thirty minutes . In a double boile r,
put one pint of milk. Rub together one tablespoonful of butter and
two tablespoonfuls of tlour; add it to the milk; stir and cook until
thick; add the mushrooms, and press the whole through a sieve;
season to taste with salt and pepper only .
Cream of Mushroom Soup. -This will be made precisely the same as
in the preceding recipe, save that one quart of milk will be used instead of a pint with the same amount of thickening, and the mushrooms will not be pressed through a sieve.
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COPRINUS COMATUS and COPRINUS ATRAMENTARIUS.
As these varieties usually grow together and are sort of companion mushrooms, recipes given for one will answer for the cooking of
the other. Being soft and juicy, they must be handled with care,
and are much better cooked with dry heat. Remove the stems, and
wash them carefully; throw them into a colander until dry; arrange
them in a baking pan; dot here and there with bits of butter, allowing a tablespoonful to each half pound of mushrooms; dust with salt
and pepper, run them into a very hot oven, and bake for thirty minutes; dish in a heated vegetable dish, pouring over the sauce from
the pan.
The C. micaceus may also be cooked afte r the same fashionafter dishing the mushrooms boil down the liquor.
Stewed.-Wash and dry them; put them into a large, flat pan,
allowing a tablespoonful of butter to each half pound of mushrooms ;
sprinkle at once with salt and pepper; cover the pan, and stew for
fifteen minutes. Moisten a tablespoonful of flour in a little cold milk;
when smooth, add a half cup of cream, if you have it; if not, a half
cup of milk. Push the mushrooms to one side; turn in this mixture,
and stir until boiling. Do not stir the mushrooms or they will fall
apart and become unsightly. Dish them; pour over the sauce, and
serve at once. Or they may be served on toast, the dish garnished
with triangular pieces of toast.

COPRINUS MICACEUS.
Wash and dry the mushrooms; put them into a deep saucepan
with a tablespoonful of butter to each quart; stand over a quick fire,
sort of tossing the saucepan. Do not stir, or you will break the
mushrooms. As soon as they have reached the boiling point, push
them to the back part of the stove for five minutes ; serve on toast.
These will be exceedingly dark, are very palatable, and perhaps are
the most easily digested of all the varieties.

LEPIOTA.
These mushrooms, having very thin flesh and deep gills, must be
quickly cooked to be good. Remove the stem, take the mushrooms
in your hand, gill side down, and with a soft rag wash carefully the
top, removing all the little brown scales. Put them into a baking
pan, or on a broiler. Melt a little butter, allow it to settle, take th e
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clear, oily part from the top and baste lightly the mushrooms, gill
sides up; dust with salt and pepper. Place the serving dish to heat.
Put the mushrooms over a quick fire, skins side down, for just a
moment; then turn and boil an instant in the gill side, and serve at
once on the heated plate.
In this way Lepiota procera is most delicious of all mushrooms;
but if cooked in moist heat, it becomes soft, but tough and unpalatable; if baked too long, it becomes dry and leathery. It must be
cooked quickly and eaten at once. All the edible forms may be
cooked after this recipe.
These are perhaps the best of all mushrooms for drying. In this
condition they are easily kept, and add so much to an ordinary meat
sauce.

OYSTER MUSHROOMS ( Pieurotus).
Wash and dry the mushrooms; cut them into strips crosswise of
the gills, trimming off all the woody portion nea r the stem side.
Throw the mushrooms into a saucepan, allowing a tablespoonful of
butter to each pint; sprinkle over a half teaspoonful of salt; cover,
and cook slowly for twenty minutes. Moisten a tablespoonful of
flour in a half cup of milk; when perfectly smooth, add another half
cup; turn this into the mushroom .mixture; bring to boiling point,
add just a grating of nutmeg, a few drops of onion juice, and a dash
of pepper. Serve as you would stewed oysters.
_To make this into a Ia paulette, add the yolks of two eggs just as
you take the mixture from the fire, and serve on toast.
Mock Oysters.-Trim the soft gill portion of the Pleurotus ostreatus
into the shape of an oyster; dust with salt and pepper; dip in beaten
egg, then in bread crumbs, and fry in smoking hot fat as you would
an oyster, and serve at .once. This is, perhaps, the best method of
cooking this variety.

RUSSULA.
While in this group we have a number of varieties, they may all
be cooked after one recipe. The stems will be removed, the mushrooms carefully washed, always holding the gill side down in the
water, drained in a colander; and while they apparently do not contain less water than other mushrooms, the flesh is rather dense, and
they do not so qui ck ly melt upon being exposed to heat. They are
nice broiled or baked, or may be chopped fine and served with mayonnaise dressing, stuffed into peeled tomatoes, or with mayonnaise
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dressing on lettuce leaves, or mixed with cress and served with
French dressing, as salads.
The ''green" or Russula virescens may be peeled, cut into thin
slices, mixed with the leaves of water-cress which have been picked
carefully from the stems, covered with French dressing, and served
on slices of tomato. It is well to peel all mushrooms if they are to
be served raw. To bake, follow recipes given for baking campestris.
In this way they are exceedingly nice over the ordinary broiled steak.
One of the nicest ways, however, of preparing them for steak is
to wash, dry and put them, gills up, in a baking pan, having a goodly
quantity; pour over just a little melted butter; dust with salt and
pepper, and put them into the oven for fifteen minutes. While you
are broiling the steak, put the plate upon which it is to be served
over hot water to heat; put on it a tablespoonful of butter, a little
salt, pepper, and some finely chopped parsley. Take the mushrooms
from the oven, put some in the bottom of the plate, dish the steak on
top, covering the remaining quantity over the steak . Add two tablespoonfuls of stock or water to the pan in which they were baked ;
allow this to boil, era ping all the material from the pan; baste this
over the steak, and serve at once.
Agaricus campestris and many other varieties may also be used
in this same way.

LACTARII.
Remove the stems, and wash the mushrooms. Put them into a
saucepan, allowing a tablespoonful of butter and a half teaspoonful of
salt to each pint. Add four tablespoonfuls of stock to the given
quantity; cover the saucepan, and cook slowly three-quarters of an
hour. At the end of this time you will have a rich, brown sauce to
which you may add a teaspoonful of Worcestershire sauce, and, if
you like, a tablespoonful of sherry . Serve in a vegetable dish.
Lactarius deliciosus Stewed.-Wash the mushrooms; cut them into
slices; put them into a saucepan, allowing a half pint of stock to
each pint of mushrooms; add a half teaspoonful of salt; cover and
stew slowly for three-quarters of an hour. Put a tablespoonful of
butter in another saucepan, mix with it a tablespoonful of flour; add
the mushrooms, stir until they have reached the boiling point; add
a teaspoonful of kitchen bouquet, a dash of pepper, and serve it at
once in a heated vegetable dish .
A nice combination for a steak sauce is made by using a dozen
good sized Lactarius deliciosus with four " beefsteak" mushrooms,
using then the first recipe.
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BEEFSTE AK SMOTH ERED WITH MUSHROOMS.
Wash a dozen good sized mushrooms, either Lactarii or Agarici,
also wash and remove the pores from half a dozen good sized " beefsteak " mushrooms, cutting them into slices. Put all these into a
baking pan, sprinkle over a half teaspoonful of salt, add a tablespoonful of butter, and bake in a moderate oven three-quarters of an hour.
Broil the steak until it is nearly done; then put it into the pan with
the mushrooms, allowing some of the mushrooms to remain under
the steak, and cover with the remaining portion; return it to the
oven for ten minutes; dish, and serve at once.

BOLETI.
These are more palatable baked or fried. Wash the caps and
remove the pores. Dip the caps in beaten egg, then in bread crumbs,
and fry them in smoking hot fat; oil is preferable to butter; even
suet would make a drier fry than butter or lard. Serve at once as
you would egg plant.
Baked.-Wash and remove the pores; put the mushrooms into a
baking pan; baste them with melted butter, dust with salt and pepper, and bake in a moderately quick oven three-quarters of an hour;
dish in a vegetable dish. Put into the pan in which they were baked,
a tablespoonful of butter. Mix carefully with a tablespoonful of flour
and add a half pint of stock, a half teaspoonful of kitchen bouquet or
browning, the same of salt, and a dash of pepper ; pour this over the
mushrooms, and serve.
In Fritter Ba,tter.--Beat the yolk of one egg slightly, and add a half
cup of milk; stir into this .two-thirds of a cup of flour; stir in the
well beaten white of the egg and a teaspoonful of olive oil. Wash
and remove the pores from the boleti. Have ready a good sized shallow pan, the bottom covered with smoking hot oil; dip the mushrooms, one at a time, into this batter, drain for a moment, and drop
them into the hot fat. When brown on one side, turn and brown on
the other. Drain on soft paper and serve at once.
Boleti in Brown Sauce.-Wash and dry the boleti; remove the
pores; cut them into small pieces. To each pound allow a tablespoonful of butter. Put the butter into a saucepan with the mushroo ms; add a half teaspoonful of salt; cover the pan, and stew
slowly for twenty minutes; then dust over a tablespoonful of flour;
add a half cup of good beef stock; cook slowly for ten minutes longer,
and serve.
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HYDNUM.
As these mushrooms are slightly bitter, they must be washed,
drieJ, and thrown into a little boiling water, to boil for just a moment;
drain, and throw away this water, add a tablespoonful of butter, a
·teaspoonfu l Of salt, a dash of pepper, and a half cup of milk or stock;
cover the pan, and cook slowly for twen y minutes. As the milk
scorches easily, cook over a very slow f.re, or in a double boiler.
Pour the mixture over slices of toast, and serve at once . A tablespoonful or two of sherry may be added just as they are removed from
the fire.

CLAVARIA.
Wash, separating the bunches, and chop or cut them rather fine,
measure, and to each quart allow a half pint of Supreme sauce .
Throw the cia varia into a saucepan, cover, and allow it to stew gently
for fifteen minutes while you make the sauce. Put a tablespoonful
of butter and one of flour in the saucepan ; mix, and add a half pint
of milk or chicken stock; or you may add half of one and half of the
other; stir until boiling; take from the fire, add a half teaspoonful of
salt, a saltspoonful of pepper, and the yolks of two eggs . Take the
clavaria from the fire, and when cool stir it into the sauce. Turn
into baking dish, sprinkle the top with crumbs, and brown in a quick
oven . Do not cook too long as it will become watery.
Pickled Clavaria.-Wash the clavaria thoroughly without breaking
it apart; put into a steamer; stand the steamer over a kettle of boiling water, and steam rapidly, that is, keep the water boiling hard
for fifteen minutes. Take from the fire, and cool. Put over the fire
sufficient vinegar to cover the given quantity; to each quart, allow
two bay leaves, six cloves, a teaspoonful of whole mustard, and a
dozen peppercorns, that is, whole peppers. Put the clavaria into
glass jars . Bring the vinegar to boiling point, and pour it over;
seal and put aside.
This may be served alone as any other pickle, or on lettuce leave
with French dressing as a salad .
Escalloped Clavaria.-Wash, separate and cut the cia varia as in first
recipe. To each quart allow a half pint of chicken stock, a teaspoonful of salt, a tablespoonful of chopped parsley. Put a layer of bread
crumbs in the bottom of the dish, then a layer of chopped clavaria,
and so continue until you have the dish filled. Pour over the stock,
which you have seasoned with salt and pepper; dot bits of butter
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here and there over the top, and bake in a moderate oven thirty
minutes.
This recipe is excellent for the young or button Hyplwloma, except
that the time of baking must be forty-five minutes.

PUFF-BALLS.
To be eatable, the pL·ff-balls must be perfectly white to the very
center . Pare off the sk1 ' ; cut them into slices ; dust with salt and
pepper. Have ready in a large, shallow pan a sufficient quantity of
hot oil to cover the bottom. Throw in the slices and, when brown
on one side, turn and brown on the other; serve at once on a heated
dish.
A Ia Poulette.-Pare the puff-balls; cut them into slices and then
into dice; put them into a saucepan, allowing a tablespoonful of butter to each pint of blocks. Cover the saucepan ; stew gently for
fifteen minutes; lift the lid; sprinkle over a teaspoonful of salt and
a dash of pepper. Beat the yolks of three eggs until light; add a
half cup of cream and a half cup of milk; pour this into the hot mixture, and shake until smoking hot. Do not allow them to boil.
Serve in a heated vegetable dish, with blocks of toast over the top.
Puff=Ball Omelet.-Pare and cut into blocks sufficient puff-balls to
make a pint. Put a tablespoonful of butter into a saucepan ; add
the puff-balls, cover and cook for ten minutes. Beat six eggs with out separating, until thoroughly mixed, but not too light; add the
cooked puff-balls, a level teaspoonful of salt and a dash of pepper.
Puf a tablespoonful of butter into your omelet pan ; when hot, turn
in the egg mixture; shake over the hot fire until the bottom has
thoroughly set, then with a limber knife lift the edge, allowing the
soft portion to run underneath; continue this operation until the
omelet is cooked thorough ; fold and turn onto a heated dish. Serve
at once .
Other delicate mushrooms may be used in this same manner.
Puff·Balls with Agaricus Campestris.-As the Agariws carnpestris has
a rather strong flavor and the puff-balls are mild, both are better for
being mixed in the cooking. Take equal quantities of Agariws canzpestris and puff-balls; pare and cut the puff-balls into blocks ; to each
half pound allow a tablespoonful of butter. Pttt the butter in a
saucepan, add the mushrooms, sprinkle over the salt ( allowing a
half teaspoonful always to each pint); cover the saucepan and stew
slowly for twenty minutes. Moisten a tablespoonful of flour in a
half cup of milk, add it to the mixture, stir and cook for just a
moment, add a dash of pepper, and serve in a heated dish.

240

STUDIES OF AMERICAN FUNGI.

This recipe may be changed by omitting the flour and adding the
yolks of a couple of eggs; milk is preferable to stock, for all the
white or light-colored varieties.

MORCHELLA.
Select twelve large-sized morels; cut off the stalks, and throw
them into a saucepan of warm water; let them stand for fifteen minutes; then take them on a skimmer one by one, and drain carefully.
C~1op ~ne s.ufficient cold boiled tongue or chicken to make one cupfu.l ;
mtx th1s wtth an equal quantity of bread crumb , and season with
just a suspicion of onion juice, not more than ten drops, and a dash
of pepper. Fill this into the mushrooms, arrange them neatly in a
baking pan, put in a half cup of stock and a tablespoonful of butter
bake in a moderate oven thirty minutes, basting frequently. Whe~
done, dish neatly. Boil down the sauce that is in the pan until it is
just sufficient to baste them on the dish ; serve at once.
A Second Metbod.-Select large sized morels; cut off the stalk;
wash well through several waters. Put into a frying pan a little
butter, allowing about a tablespoonful to each dozen mushrooms.
When hot, throw in the mushrooms, and toss until they are thoroughly cooked; then add a half pint of milk or stock; cover the
vessel, and cook slowly twenty minutes; dust with salt and pepper,
and serve in a vegetable dish. This method gives an exceedingly
palatable and very sightly dish if garnished with sweet Spanish peppers that have been boiled until tender.
Another Method.- Remove the stems, and wash the morels as
directed in the prtceding recipe. Make a stuffing of bread crumbs
seasoned with salt, pepper, chopped parsley, and sufficient melted
butter to just moisten. Place them in a baking pan; add a little
stock and butter; bake for thirty minutes. When done, dish. Into
the pan in which they were cooked, turn a cupful of strained tomato~s; boil rapidly for fifteen minutes until slightly thickened; pour
th1s over the mushrooms; garnish the dish with triangular pieces of
toasted bread, and serve.

GENERAL RECIPES.
In the following recipes one may use Agaricus campestris, sif'vicola, arvensis, or Pleurotus ostreatus, or sapidus, or Coprinus comatus,
or any kindred mushrooms. The Agaricus campestris, however, are
to be preferred.
To Serve with a Boiled Leg of Mutton, wash well the mushrooms and
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dry them ; dip each into flour, being careful not to get too much on
the gill side. In a saucepan have a little hot butter or oil ; drop these
in, skin side down; dust them lightly with salt and pepper. After
they have browned on this side, turn them quickly and brown the
gills; add a half pint of good stock; let them simmer gently for fifteen
minutes. Take them up with a skimmer, and dish them on a platter around the mutton. Boil the sauce down until it is the proper
consistency; pour it over, and serve at once. These are also good
to serve with roasted beef.
Mushroom Sauce for Oame.-Wash well one pound of fresh mushrooms; dry, and chop them very fine. Put them into a saucepan
with one and a half tablespoonfuls of butter; cover, and cook slowly
for eight minutes; then add a half cup of fresh rubbed bread crumbs,
a half teaspoonful of salt, a saltspoon of white pepper ; cover and
cook again for five minutes; stir, add a tablespoonful of chopped
parsley, and, if you like, two tablespoonfuls of sherry; turn into a
sauce-boat.
A Nice Way to Serve with Fricassee of Cbicken.-Wash and dry the
mushrooms ; sprinkle them with salt and pepper. Put some oil or
butter in a shallow pan; when hot, throw in the mushrooms, skin
side down ; cover the pan, put in the oven for fifteen minutes ; baste
them once during the baking. Lift them carefully and put them on
a heated dish. Add to the fat in the pan two tablespoonfuls of finely
chopped mushrooms, a half cup of good stock; boil carefully for five
~minutes.
Have ready rounds of bread toasted; dish the mushrooms
on these ; put on top a good sized piece of carefully boiled marrow ;
season the sauce with salt, and strain it over. Use these as a garnish around the edge of the plate, or you may simply dish and serve
them for breakfast, or as second course at lunch.
Oysters and Musbrooms.-Wash and remove the stems from a half
pound of fresh mushrooms ; chop them fine; put them into a saucepan with a tablespoonful of butter, a half teaspoonful of salt, and a dash
of pepper; cover closely, and cook over a slow fire for ten minutes.
Have ready, washed and drained, twenty-five good sized fat oysters;
throw them perfectly dry into this mushroom mixture. Pull the
saucepan over a bright fire; boil, stirring carefully, for about five
minutes. Serve on squares of carefully toasted bread.
Tomatoes Stuffed with Musbrooms.-Wash perfectly smooth solid
tomatoes; cut a slice from the stem end, and remove carefully the
seeds and core. To each tomato allow three good sized mushrooms;
wash, dry, chop them fine, and stuff them into the tomatoes; put a
half saltspoon of salt on the top of each and a dusting of pepper. Into a
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bowl put one cup of soft bread crumbs ; season it with a half teaspoonful of salt and a dash of pepper; pour over a tablespoonful of
melted butter; heap this over the top of the tomato, forming a sort
of pyramid, packing in the mushrooms; stand the tomatoes in a baking pan and bake in a moderate oven one hour. Serve at once, lift
ing them carefully to prevent breaking.
Or, the mushrooms may be chopped fine, put with a tablespoon
ful of butter into a saucepan and cooked for five minutes before they
are stuffed into the tomatoes; then the bread crumbs packed over
the top, and the whole baked for twenty minutes . Each recipe will
give you a different flavor.
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By J. F. CLARK.

Regarding the chemical composition of mushrooms, we have in
the past been limited largely to the work of European chemists.
Recently, however, some very careful analyses of American mushrooms have been made. The results of these investigations, while
in general accord with the work already done in Europe, have em phasized the fact that mushrooms are of very variable composition .
That different species should vary greatly was of course to be expected, but we now know that different specimens of the same species
grown under different conditions may be markedly different in chemical com position. The chief factors causing this variation are the
composition, the moisture content, and the temperature of the soil in
which they grow, together with the maturity of the plant. The tern perature, humidity, and movement of the atmosphere and other local
conditions have a further influence on the amount of water present.
The following table, showing the amounts of the more important
constituents in a number of edible American species, has been compiled chiefly from a paper by L. B. Mendel (Amer. Jour. Phy. I :
225-238). This article is one of the most recent and most valuable
contributions to this important study, and anyone wishing to look
into the methods of re earch, or desiring more detailed information
than is here given, is referred to the original paper.
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Water.-Like all growing plants, the mushroom contains a very
large proportion of water. The actual amount present varies greatly
in different species. In the above table it will be seen that Po!yporus
sulplmreus, with over 70 per cent. of water, has the least of any
species mentioned, while the species of Coprinus and Agaricus have
usually fully 90 per cent. water. The amount of water present,
however, varies greatly in the same species at different seasons and
in different localities, and with variations in the moisture content of
soil and atmosphere, also with the age and rapidity of development
of the individual plant.
Total Nitrogen.-The proportion of nitrogen in the dry matter of
different species varies from 2 per cent. to 6 per cent. This com paratively high nitrogen content was formerly taken to indicate an
unusual richness in proteid substances, which in turn led to very
erroneous ideas regarding the nutritive value of these plants. The
nitrogenous substances will be more fully discussed later, when we
consider their nutritive value.
Ether Extract.-This consists of a variety of fatty substances soluble in ether. It varies greatly in quality and quantity in different
species. The amount is usually from 4 per cent. to 8 per cent. of
the total dry matter. It includes, besides various other substances,
several free fatty acids and their glycerides, the acids of a low melting point being most abundant. These fatty substances occur in the
stem, but are much more abundant in the cap, especially in the fruiting portion. Just what nutritive value these fatty matters may
have has never been determined.
Carbohydrates.-The largest part of the dry matter of the mushrooms is made up of various carbohydrates, including cellulose or
fungocellulose, glycogen, mycoinuline, trehalose, mannite, glucose,
and other related substances . The cellulose is present in larger proportion in the stem than in the cap, and in the upper part of the cap
than in the fruiting surface. This is doubtless related to the sustaining and protective functions of the stem and the upper part of
the cap. Starch, so common as a reserve food in the higher plants,
does not occur in the mushrooms. As is the case with the fats, no
determination of the nutritive value of these substances has been
made, but it may be assumed that the soluble cabohydrates of the
mushrooms do not differ greatly from similar compounds in other
plants.
Ash.-The ash of mushrooms varies greatly. Polyporus ojjicinalis
gives but 1 .o8 per cent. of ash in dry matter, Pleurotus ulmarius gives
12.6 per cent., and Clitopilus prunu!us gives 15 per cent. The aver-
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age of twelve edible species gave 7 per cent. ash in the stem and
8.96 per cent. in the cap .
In regard to the constituents of the ash, potassium is by far the
most abundant- the oxide averaging about
per cent. of the total
ash. Phosphoric acid stands next to potassium in abundance and
importance, constituting, on an average, about one-third of the entire
ash . Oxides of manganese and iron are always present; the former
averaging about 3 per cent. and the latter 5 per cent. to 2 per cent.
of the ash. Sodium, calcium, and chlorine are usually present in
small and varying quantities. Sulphuric acid occurs in the ash of all
fungi, and is remarkable for the great variation in quantity present
in different species; e. g., ash of Helvella esculenta contains 1.58 per
cent. H 2 SO 4 while that of Agaricus campestris contains the relatively
enormous amount of 24.29 per cent.
Any discussion of the bare composition of a food is necessarily
incomplete without a consideration of the nu'tritive value of the variou-s
constituents . This is especially desirable in the case of the mushrooms, for while they are frequently overestimated and occasionally
ridiculously overpraised by their friends, they are quite generally
distrusted and sometimes held in veritable abhorrence by those who
are ignorant of their many excellent qualities. On the one hand, we
are told that "gastronomically and chemically considered the flesh
of the mushroom has been proven to be almost identical with meat,
and possesses the same nourishing properties." We frequently hear
them referred to as" vegetable beefsteak," "manna of the poor,"
and other equally extravagant and misleading terms. On the other
hand, we see vast quantities of the most delicious food rotting in the
fields and woods because they are regarded by the vast majority of
the people as "toad-stools" and as such particularly repulsive and
poisonous .
Foods may be divided into three classes according to the functions they perform :
(a) To form the material of the body and repair its wastes .
(b) To supply energy for muscular exertion and for the maintenance of the body heat.
(c) Relishes.
The formation of the body material and the repair of its wastes
is the function of the proteids of foods. It has been found by careful experiment that a man at moderately hard muscular exertion
requires .28 lb. of digestible proteids daily. The chief sources of our
proteid foods are meats, fish, beans, etc. It has been as a proteid
food that mushrooms have been most strongly recommended. Refer-

so
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ring to Table I, it will be seen that nitrogen constituted 5·79 per cent.
of the total dry substance of Coprinus comatus. This high nitrogen
content, which is common to the mushrooms in general, was formerly
taken to indicate a very unusual richness in proteid materials. It is
now known, however, that there were several sources of error in
this assumption.
Much of the nitrogen is present in the form of non-proteid substances of a very low food value. Another and very considerable
portion enters into the composition of a substance closely related to
cellulose. A third source of error was the assumption that all the
proteid material was digestible. It is now known that a very considerable portion is not digestible and hence not available as food.
Thus, notwithstanding the 5·79 per cent. of nitrogen in Coprinus
comatus, we find but .82 per cent. in the form of actually available
(i.e., digestible) proteids, or approximately" one-seventh of what was
formerly supposed to he present.
The digestibility of the proteids varies very greatly with the species. Marner found the common field mushroom, Agaricus campestris, to have a larger amount of proteids available than any other
species studied by him. Unfortunately, the digestibility of the
American plant has not been tested. There is great need for further
work along this line. Enough has been done, however, to demonstrate that mushrooms are no longer to be regarded as a food of the
proteid class.
The energy for the muscular exertion and heat is most economically derived from the foods in which the carbohydrates and fats
predominate.
The common way of comparing foods of the first two classes
scientifically is to compare their heat-giving powers. The unit of
measurement is termed a calorie. It represents the amount of heat
required to raise a kilogram of water r o Centigrade. (This is
approximately the heat required to raise one pound of water 4° Fahrenheit.) A man at moderately hard muscular labor requires daily
enough food to give about 3500 calories or heat-units. The major part
of this food may be most economically derived from the foods of the
second class, any deficiency in the .28 lb. of digestible protein bein g
made up by the addition of some food rich in this substance.
In the following table the value of ten pounds of several food substances of the three classes has been worked out. Especial attention is called to the column headed "proteids" and to the last column
where the number of heat-units which may be purchased for one cent
at current market rates has been worked out.
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CHEMISTRY AND TOXICOLOGY OF MUSHROOlv\S.

The mushrooms have been valued at 25 cents per pound, which
is probably considerably below the average market price for a good
article. It should also be remarked that the amounts given in this
table are the digestible and hence available constituents of the foods.
The only exception to this is in the case of the fats and carbohy drates of the mushrooms, no digestion experiments having been
reported on these constituents. In the absence of data we have
assumed that they were entirely digested.
The beef and beans are typical animal and vegetable foods of the
proteid class . A glance at the table will show how markedly they
differ from the mushrooms. The latter are nearest the cabbage in
composition and nutritive value . The similarity between the cabbage and the Agaricus campestris here analyzed is very striking.
The potato is somewhat poorer in fat, but very much richer than the
mushroom in carbohydrates .
The figures in the last column will vary of course with fluctuations in the market price, but such variation will not interfere at any
time with the demonstration that purchased mushrooms are not a
poor man's food. Here we find that one cent invested in cabbage
at 1 Yz cts. per pound, gives 93 calories of nutrition, while the same
amount invested in Agan'cus campestris-the common mushroom of
our markets- would give but 5· 3 calories, although they are almost
identical so far as nutritive value is concerned .
The same sum invested in wheat flour, with its high carbohydrate
and good proteid content, would yield 658 calories or one-sixth the
amount necessary to sustain a man at work for one day. The amount
of mushrooms necessary for the same result is a matter of simple com putation.
Mushrooms, however, have a distinct and very great value as a
food of the third class, that is, as condiments or food accessories, and
their value as such is beyond the computation of the chemist or the
physiologist, and doubtless varies with different individuals . They
are among the most appetizing of table delicacies and add greatly to
the palatability of many foods when cooked with them. It is su.r~ly
as unfair to decry the mushroom on account of its low nutnt1ve
value, as it is wrong to attribute to it qualities which are nothing
short of absurd in view of its composition . In some respects its place
as a food is not unlike that of the oyster, celery, berries, and other
delicacies. Worked out on the basis of nutritive value alone they
would all be condemned; the oyster for instance presents a showing
but little better than the mushroom, and vastly inferior, so far as
economy is concerned, to the common potato. This, too, for oysters

purchased by the quart. The nutritive value of one cent's worth of
oysters "on the half shell " would be interesting!
The question of the toxicology of the higher fungi is one of very
great theoretical and practical interest. But on account of the great
difficulties in the way of such investigations comparatively little has
yet been accomplished . A few toxic compounds belonging chiefly to
the class termed alkaloids have, however, been definitely isolated.
Choline.- This alkaloid is of wide occurrence in the animal and
vegetable kingdoms. It has been isolated from Amanita muscaria,
A. pantherina, Boletus luridis, and Helvella esculenta. It is not very
toxic, but on uniting with oxygen it passes over to muscarine.
According to Kobert the substance formed from choline on the decay
of the mushrooms containing it is not muscarine, but a very closely
related alkaloid, neurin . This transformation of a comparatively
harmless alkaloid to an extremely deadly one simply by the partial
decay of the plant in which the former is normally found, emphasizes
very much the wisdom of rejecting for table use all specimens which
are not entirely fresh. This advice applies to all kinds of mushrooms, and to worm-eaten and otherwise injured, as well as decayed
ones. Neurin is almost identical in its physiological effects with
muscarine, which is described below.
Muscarine.- This is the most important because the most dangerous alkaloid found in the mushrooms. It is most abundant in Amanita muscaria, it is also found in considerable quantity in Amanita
pantberina, and to a lesser, but still very dangerous extent in Boletus
luridis and Russula emetica. It is quite probably identical with bulbosine, isolated from Amanita pha!loides by Boudier. Muscarine is an
extremely violent poison, .003 to .005 of a gram (.o6 grain) being a
very dangerous dose for a man. Like other constituents of mushrooms, the amount of muscarine' present varies very greatly with
varying conditions of. soil and climate . This, indeed, may account
for the fact that Boletus luridis is regarded as an edible mushroom in
certain parts of Europe, the environment being such that little or no
muscarine is developed.
According to Kobert, Amanita rnuscaria contains, besides choline
and muscarine, a third alkaloid, pi!z-atropin. This alkaloid, like
ordinary atropin, neutralizes to a greater or less extent the muscarine. The amount of pilz-atropin present varies, as other constituents of mushrooms vary, with varying conditions of soil, climate,
etc., and it rna y be that in those localities where the Amanita
muscaria is used for food the conditions are favorable for a large production of pilz-atropin which neutralizes the muscarine, thus making
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the plant harmless. Be this as it may, Amanita muscaria, so deadly
as ordinarily found, is undoubtedly used quite largely as food in parts
of France and Russia, and it has been eaten repeatedly in certain
localities in this country without harm.
/ Fortunately muscarine has a very unpleasant taste. It is interesting in this connection to note that the Amanita muscaria is said to
be used by the inhabitants of Northern Russia- particularly the
Koraks-as a means of inducing intoxication . To overcome the
extremely unpleasant taste of the plant they swallow pieces of the
dried cap without chewing them, or boil them in water and drink the
decoction with other substances which disguise the taste./
.
The symptoms of poisoning with muscarine are not a1 once evident, as is the case with several of the less virulent poisons. They
usually appear in from one-half to two hours. For the symptoms in
detail we shall quote from Mr. Y. K. Chestnut, Dept. of Agr., Washington (Circular No. 13, Div. of Bot.). "Vomiting and diarrhcea
almost always occur, with a pronounced flow of saliva, suppression of
the urine, and various c~rebral phenomena beginning with giddiness,
loss of confidence in one's ability to make ordinary movements, and
derangements of vision . This is succeeded by stupor, cold sweats,
and a very marked weakening of the heart's action . In case of rapid
recovery the stupor is short and usually marked with mild delirium.
In fatal cases the stupor continues from one to two or three days, and
death at last ensues from the gradual weakening and final stoppage
of the heart's action."
The treatment for poisoning by muscarine consists primarily in
removing the unabsorbed portion of the mushroom from the alimentary canal and in counteracting the effect of muscarine on the heart.
The action of this organ should be fortified at once by the subcutaneous injection, by a physician, of atropine in doses of from one
one-hundredth to one-fiftieth of a grain. The strongest emetics, such
as sulphate of zinc or apomorphine, should be used, though in case of
profound stupor even these may not produce the desired action.
Freshly ignited charcoal or two grains of a one per cent. alkaline
solution of permanganate of potash may then be administered, in
order, in the case of the former substance, to absorb the poison, or,
in the case of the latter, to decompose it. This should be followed
by oils or oleaginous purgatives, and the intestines should be cleaned
and washed out with an enema of warm water and turpentine.
Experiments on animals poisoned by Amanita muscaria and with
pure muscarine show very clearly that when the heart has nearly
ceased to beat it may be stimulated to strong action almost instantly
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by the use of atropine. Its use as thus demonstrated has been the
means of saving numerous lives . We have in this alkaloid an almost
perfect physiological antidote for muscarine, and therefore in such
cases of poisoning its use should be pushed as heroically as the symptoms of the case will warrant. The presence of phallin in Amanita
muscaria is possible, and its symptoms should be looked for in the
red color of the blood serum discharged from the intestines.
Phallin.- T he exact chemical nature of this extremely toxic substance is not certainly known, but it is generally conceded to be of
an albuminous nature. That it is an extremely deadly poison is shown
by the fact that .0015 grain per 2 Ibs. weight of the animal is a fatal
dose for cats and dogs. It is the active principle of the most deadly of
all mushrooms, the Amanitaplzalloides, or death-cup fungus. We quote
again from Mr. Chesnut's account of phallin and its treatment :
"The fundamental injury is not due, as in the case of muscarine, to
a paralysis of the nerves controlling the action of the heart, but to a
direct effect on the blood corpuscles. These are quickly dissolved
by phallin, the blood serum escaping from the blood vessels into the
alimentary canal, and the whole system being rapidly drained of its
vitality. No bad taste warns the victim, nor do the preliminary
symptoms begin until nine to fourteen hours after the poisonous
mushrooms are eaten . There is then considerable abdominal pain and
there may be cramps in the legs and other nervous phenomena, such
as convulsions, and even lockjaw or other kinds of tetanic spasms.
The pulse is weak, the abdominal pain is rapidly followed by nausea,
vomiting, and extreme diarrhcea, the intestinal discharges assuming
the " rice-water " condition characteristic of cholera. The latter
symptoms are persistently maintained, generally without loss of consciousness, until death ensues, which happens in from two to four
days. There is !10 known antidote by which the effects of phallin
can be counteracted. The undigested material, if not already vomited, should, however, be removed from the stomach and intestines
by methods similar to those given for cases of poisoning by Amanita
musearia.
"After that the remainder of the poison, if the amount of phallin
already taken up by the system is not too large, may wear itself out on
the blood and the patient may recover. It is suggested that this wearing-out process may be assisted by transfusing into the veins blood
freshly taken from some warm-blooded animal. The depletion of
the blood serum might be remedied by similar transfusions of salt
and warm water."
Helvellic Acid.- This very deadly poison is sometilnes found in
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Helvetia esculenta Persoon, particularly in old or decaying specimens.
It has been studied and named by Boehm. It is quite soluble in hot
water, and in some localities this species of Helvella is always parboiled- the water being thrown away- before it is prepared for the
table. It seems to be quite generally agreed that young and perfectlyfresh specimens are free from the poison. As the poison is very
violent, however, this plant should be carefully avoided .
The symptoms resemble in a very marked degree those of the
deadly phallin, the dissolution of the red corpuscles of the blood being
one of the most marked and most dangerous; this is accompanied by
nausea, vomiting, jaundice, and stoppage of the kidneys. There is
no known antidote for this poison, hence the little that can be done
would be similar to that mentioned under phallin.
When poisoning by mushrooms is suspected, one cannot too
strongly urge that the services of a competent physician should be
secured with the least possible delay.

flesh is very obvious when a thin section of the cap is examined under
the microscope, but in certain genera, as Russula and Ladarius, many
branches of the byphce become greatly enlarged, forming little vesicles or bladders. These vesicles lie in groups all through the flesh
of the pileus, sometimes forming the greater part of its substan_ce.
The filamentous IIJ'Pbce pass around and through these groups, filhng
up the interstices. In cross section this tissue resembles parenchyma,
and appears as if it were made up of rounded cells. Such a trama is
said to be vesicuJose to distinguish it from the ordinary o~ floccose
trama. The threads on the outer surface of the pileus const1tute the

CHAPTER XXI.
DESCRIPTION OF TERMS APPLIED TO CERTAIN
STRUCTURAL CHARACTERS OF MUSHROOMS.
By H. HASSELBRING.

In fungi, as in higher plants, each organ or part of the plant is
subject to a great number of variations which appeal to the eye of
the student, and by which he recognizes relationship among the
various individuals, species, and genera of this group. For the purpose of systematic studies of mushrooms, or even for the recognition
of a few species, it is of primary importance to be acquainted with
terms used in describing different types of variation. Only a few
of the more important terms, such as are employed in this book,
together with diagrams illustrating typical cases to which they are
applied, will be given here.
The pileus.-The pileus or cap is the first part of a mushroom which
attracts the attention of the collector. It is the fleshy fruit body of
the plant. This, like all other parts of the mushroom, is made up,
not of cellular tissue as we find it in flowering plants, but of numerous interwoven threads, called !typlzce, which constitute the flesh or
trama of the pileus. Ordinarily, the filamentous structure of the

FIGURE 212

Portion of vesiculose trama in the pileus of a
Russula.

FIGURE 2IJ·

Portion of a floccose trama.

cortex or cuticle. They are thick walled and often contain coloring
matter which gives the plants their characteristic color. In many
species their walls become gelatinized, covering the outside of _the
pileus with a viscid, slimy, or glutinous layer, often called pe~ltc/e.
In other instances the cortical layer ceases to grow with the pileus.
It is then torn and split by the continued expanding of the rest of the
plant, and remains on the surface in the form of hairs, fibers, scales,
etc.
As an example of the most usual form of the pileus, we may take
that of the common mushroom (Agaricus campestris) when it is nearly
expanded . The pileus is then quite regular in outline and evenly
convex (Fig. 216). Many mushrooms during the early stages of
their development have this form, which is variously change1:i by later
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growth. The convex pileus usually becomes plane or expanded as it
grows. If the convexity is greater it is said to be campanu!ate (Fig.
218), co11ical bemispherical, etc., terms which need no explanation.
The pileus is umbilt'cate when it has an abrupt, sharp depression at
the center (Fig. 214), infundibuliform when the margin is much
higher than the center, so that the cap resembles a funnel (Fig. 217),

of the pileus, radiating from the stem to the margin. When the
pileus is cut in halves the general outline of the gills may be observed.
In outline they may be broad, narrow, lanceolate, triangular, etc.
In respect to their ends they are attenuate when gradually narrowed
to a sharp point, acute when they end in a sharp angle, and obtuse
when the ends are rounded. Again, the gills are arcuate when they
arch from the stem to the edge of the pileus, and ventricose when
they are bellied out vertically toward the earth.
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FIGURE 21 5·
FIGURE 216.
214.-0mphalia campanella, pileus umbilicate, gills decurrent.
215.-Lepiota procera, pileus convex, umbonate; annulus free, movable;
gills free.
FIGURE 2 16.-Agaricus campestris, pileus convex, gills free.

FlGl' RE

FIGURE 217.

FH;UR~: 218.

Clitocybe infundibuliformis, pileus infundibuliform, gills decurrent.

Mycena galericulata, pileus conic to
campanulate, gills decurrent by a
tooth, stem fistulose.

FJGl- RE
FIGURE

and depressed when the center is less, or irregularly, sunken. When
the center of the pileus is raised in the form of a boss or knob it is
umbonate (Fig. 215). The umbo may have the form of a sharp elevation at the center, or it may be rounded or obtuse, occupying a
larger part of the disc. When it is irregular or indis'tinct the pileus
is said to be gibbous (Fig. 219).
The gills.- The gills or lame/lee are thin blades on the under side

The terms given above are often used in descriptive works, but
the most important feature to be noted in the section of the plant is
the relation of the gills to the stem. This relation is represented by
several distinct types which are sometimes used to limit genera or
sub-genera, since the mode of attachment is usually constant in all
species of a group. The principal relations of the gills to the stem
are described as follows: Adnate when they reach the stem and are
set squarely against it (Fig. 220); decurrent when they run down
the stem (Fig. 217); sinuate or ernarginate when they have a notch or
vertical curve at the posterior end (Fig. 219); and free. when they
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are rounded off without reaching the stem (Fig. 216). In all cases
when the lamellre reach the stem and are only attached by the
upper angle they are said to be adnexed. This term is often used in
combination with others, as sinuate-adnexed (Fig. 221, small figure),
or ascendingaduexed (Fig. 221, larger plant). Sometimes the lamellre
are adnate, adnexed, etc., and have a slight decurrent process or
tooth as in lvfycena galeriwlata (Fig. 218). In many plants the gills
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mere veins or ridges. Again, the edge is generally entire, i. e., not
noticeably toothed, but in Lentinus it is often toothed or cut in various
ways. In some other
plants the edges are

serrulate,

crenulate,

In Schizophyllum alneum, a small
whitish plant very
common on dead
sticks, the gills are
split lengthwise
along the edge with
the halves revolute,
i.e., rolled back. In
Coprinus the g i II s
etc.

(}

~:~t ~fte~h: ';;e~:
melt at maturity into
a dark, inky fluid.
Tbe hymeniurn. _

FJGUR~:

219.

FIGURE 220.
FIGURE 221.
219.-Tricholoma, gills sinuate, stipe solid.
FIGURE 220.-Panreolus papilionaceus, gills adnate.
FrcuRE 221.-Left-hand small plant, Hygrophorus, gills sinuate, adnexed.
Right·
hand plant Pameolus retirugis, gills ascending adnexed; veil appendiculate.
FIGURE

separate very readily from the stem when the plants are handled.
Sometimes merely the expansion of the pileus tears them away, so
that it is necessary to use great caution, and often to examine plants
in different stages of development to determine the real condition of
the lamellre.
In certain genera the gills have special characteristics which may
be noted here. Usually the edge of the lamellre is acute or sharp
like the blade of a knife, but in Cantlzarellus and Trogia the edges are
very blunt or obtuse. In extreme forms the lamellc:e are reduced to
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222.-Section of portion of gill of Marasmius
cohrer~ns. t, trama of gill; sh, subhymenium; h,
hymenmm layer. The long, dark cells are brown
cystidia, termed spicules by some to distinguish them
from the colorless cystidia. The long cells bearing
the oval spores are the basidia.

FIGURE

The term hymenium
is a p p 1i e d to the
spore-bearing tissue
of many fungi. In the Agaricacer:x the hymenium covers the entire
surface of the gills and usually the portion of the pileus between
the gills. It originates
in the following manner : the threads forming the trama of the
gills grow out from the
lower side of the pileus
and perpendicular to its
u n d e r s u rf a c e. As
growth advances many
branches of the threads
turn outward toward
.-- either surface of the gill
'-...k .... "'
sJz
t
and finally terminate
in
club-shaped cells.
FIGl' RE 22J.-lnocybe repanda (Bull.) Bres. ( = Entoloma repandum Bull.). t, trama of pileus; sh, sub- These cells, therefore,
hfmenium; ;,, the hymenial layer; the long cells lie side by side perl'enwlth a drop of moisture at the ends are cystidia .
'
f
(sing. cystidium).
d1cular to the sur ace,
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forming a pavement, as it were, over the entire surface of the gills.
Some of them put out four little prongs, on each of which a spore is
borne, while others simply remain as sterile cells (Figs. 222, 223).
The spore-bearing cells are basidia; the others are called paraphyses.
They resemble each other very much, except that the basidia bear
four sterigmata and a spore on each. In a few species the number of
sterigmata is reduced to two and in some low forms the number is
variable. The layer just beneath the basidia is usually more or less
modified, being often composed of small cells different from the rest
of the trama. This is called the sub-bymenial layer or sub-hymenium
(Fig. 223).
Other cells called cystidia occur in the hymenia of various species
distributed through nearly all the genera of the agarics. Cystidia
are large, usually inflated, cells which project above the rest of the
hymenium (Fig. 223). They originate either like the basidia, from
the sub-hymenial cells (Fig 223), or from special hypha= deeper
down in the trama of the gill (Fig. 222). They are scattered over
the entire surface of the hymenium, but become more numerous on
the edge of the lamellce. Their number is much smaller than that of
the basidia, but in some species where they are colored they may
greatly change the appearance of the gills. Cystidia often secrete
moisture which collects in drops at their tips, a phenomenon common
to all free fungous cells.
The stem.- The stem is usually fixed to the center of the pileus,
but it may be eccentric, i. e., fixed to one side of the center, or entirely
lateral. When the stem is wanting the pileus is sessile. With
regard to its interior the stem is solid, when it is evenly fleshy
throughout (Fig. 219), or l10llow when the interior is occupied by a
cavity (Fig. 221) . If the cavity is narrow and tubular the stem
isfistulosc (Fig. 218); and if the center is filled with a pithy substance it is stuffed (Fig. 216). The e terms apply only to the natural condition of the stem, and not the condition brought about by
larvce, which eat out the interior of the stem, causing it to be hollow
or fistulose.
The terms applicable to the con istency of the stem are difficult
to define. In general, stems may be either flesl?J! or carti!agi11ous.
The meaning of these terms can best be learned by careful study of
specimens of each, but a few general characters can be given here.
Fleshy, fibrous stems occur in the genera Clitocybe and Tricboloma,
among the white-spored forms. Their consistency is like that of the
pileus, namely, made up of fleshy, fibrous tissue. They are usually
stout compared with the size of the plant, and when bent or broken
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they seem to be more or less spongy or tough, fibrous, so that they
do not snap readily. Cartilaginous stems have a consistency resembling that of cartilage. Their texture is always different from that
of the pileus, which is fleshy or membranous. In general such stems
are rather slender, in many genera very thin, but firm. When bent
sufficiently they either snap suddenly, or break like a green straw
without separatmg. In regard to their external appearance some
resemble fibrous stems, while others are smooth and polished as in
Mycena and Ompbalia.
Tbe veil.-In the young stages of development the margin of the
pileus lies in close contact with the stipe, the line of separation being
indicated by a kind of furrow which runs around the young button
mushroom. In many genera, as Collybia, Mycena, Omplzalia, etc.,
the pileus simply expands without having its margin ever united to
the stipe by any special structure, but in other forms, which include
by far the greater number of genera of the Agaricacea: and some
Boleti, the interval between the stem and pileus is bridged over by
threads growing from the margin of the pileus and from the outer
layers of the stem. These threads interlace to form a delicate membrane, known as the veil, which closes the gap between the stem
and pileus and covers over the young hymenium.
The veil remains firm for a time, but it is finally torn by the
expanding pileus, and its remnants persist on the cap and tern in the
form of various appendages, whose character depends on the character of the veil. In Cortinarius the veil is made up of delicate threads
extending radially from the stem to the margin of the cap without
forming a true membrane. From its resemblance to a spider's web
such a veil is said to be arachnoid. At maturity mere traces of it
can be found on the stem. In many genera the veil consi ts of a
delicate membrane which tears away from the tern and hangs in
flakes to the margin of the pileus. In these cases the veil is appendiculate (Fig. 221). Frequently it is o delicate that no trace of it
remains on the mature plant. Where the veil is well developed it
usually remains on the stem as a ring or annulus which becomes free
and movable in species of Lepiota (Fig. 21 5) and Coprinus, or forms
a hanging annular curtain in Amanita, or a thick, felty ring in Agaricus, etc. In some plants (species of Lepiota) the annulus is continuous with the outer cortex of the stem, which then appears as if it
were partially enclosed in a sheath, with the annulus forming a
fringe on the upper end of the sheath, from which the apex of the
stem projects.
No reference is here made to the 1:oh ·,1, whi ch encloses the entire
•

•
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plant, and which is described in connection with the genera in which
it occurs .
T he few typical cha racters described here will help the stude nt
to become familiar wit h terms applied to them. In nature, however,
typical cases rarely exist, and it is often necessary to draw distinction betwee n differences so slight that it is almost impossible t o
describe them . Only by patient study and a thorough acquaintance
with the characters af each genus can one hope to become familiar
with the many mushrooms growing in our woods and fields.

CHAPTER XXII.
ANALYTICAL KEYS.
By the Autho r.

CLASS FUNGI.
SU B-CLASS BASIDIOMYCETES.*

Plants of large or medium size; fleshy, membranaceous, leathery, woody or
gelatinous; growing on the ground, on wood or decaying organic matter; usually
saprophytic, more rarely parasitic . Fruiting surface, or hymenium, formed of
numerous crowded perpendicular basidia, the apex of the latter bearing two to six
(usually four) basidiospores, or the basidiospores borne laterally; in many cases
cystidia intermingled with the basidia. Hymenium either free at the beginning,
or enclosed either permanently or temporarily in a more or less perfect peridium
or veil. Basidiospores continuous or rarely septate, globose, obovoid, ellipsoidal
to oblong, smooth or roughened, hyaline or colored, borne singly at the apex of
sterigmata.
Order Gasteromycetes. Plants membranaceous, leathery or fleshy, furnished
with a peridium and gleba, the latter being sometimes supported on a receptacle .
Hymenium on the surface of the gleba.which is enclosed within the peridium up to
the maturity of the spores or longer; spores continuous, sphreroid or ellipsoid,
hyaline or colored. Puff-ball s, etc.
Order Hymenomycetes. Hymeniu m at the beginning, borne on the free outer
surface of the compound sporophore, or if at first enclosed by a pseudo-peridium
or veil it soon becomes exposed before the maturity of the spores, mushrooms, etc.
*The sub-class Ascomycetes includes the morels, helvellas, cup fungi, etc, and
many microscopic forms, in which the spores are borne inside a club-shaped body, the
ascus. Only a few of the genera are described in this book, and the technical diagnosis will be omitted. See page zr6.
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HYMENOMYCETES.
Analytica l Key of the Families.

Plants not gelatinous ; basidia continuous . . . .
Plants gelatinous or sub-gelatinous, basidia forked, or
divided longitudinally or transversely. . . . . . . . . 4
1-Hymenium uneven, i. e., in the form of radiating plates,
or folds ; or a honey-combed surface, or recticulate,
warty, spiny, etc. . . .
. . . . .
. . . . . 2
Hvmenium smooth ( not as in B, though it may be con-v olute and irregular, or ribbed or veined ) . . . . . . · 3
2- Hvmenium usually on the under side, in the form of radi-a ting plates, or strong fo lds. The genus Phlebia in the
Hydnaceae has the hy menium on smooth, somewhat
radiating veins which are interrupted and irregular.
One exotic genus has the hymenium on numerous
irregular obtuse lobes (Rhacophyllus) . . . . . . . . Agaricaceae. .
17
Hvmenium usual ly below (or on the outer surface when
the plant is spread over the substratum ), honey-combed,
porous, tubulose, or reticulate; in one genus with short,
concentric plates. . . .
. . . . . Polyporaceae. 171
Hvmenium usua lly below ( or on the outer surface when
the plant is spread over the substratum ) , wa rted, tubercul ate, or with stout, spinous processes; or with interrupted vein -like folds in resupinate forms. . . . . . Hydoaceae .. . 195
3- Plants somewhat corky or membranaceous, more or less
expanded; hymenium on the under surface ( upper surface sterile) , or on the outer or exposed surface when
the plant is spread over the substratum ( margin may
then sometimes be free, but upper surface, i. e., that
toward the substratum, sterile) . ( Minute slender spines
are sometimes intermingled with the elements of the
hymenium,' and should not be mistaken for the stouter
spinous processes of the Hydnacere) . . . . . . . . . Tbelepboraceae. zo8
3-Pia nts more or less fleshy, upright ( never spread over the
surface of the substratum ) , simple or branched . Hymenium covering both sides and the upper surface. . .
Clavariaceae . . zoo
4-Basidia forked or longitudinally divided; or if continuous
then globose, or bearing numerous spores; or if the
plant is leathery, membranous, or floccose, then basidia
as desc ribed. Hy menium covering the entire free surface or confined to one portion; smooth, gyrose, folded
or lobed; or hymenium lamellate, porous, reticulate or
toothed forms which are gelatinous and provided with
continuous basidia may be sought here . . . . . . . . Tremellineae .. 204
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FAMILY AGARICACEAE.
Pileus more or less expanded, convex, bell-shaped; stipe central or nearly
so ; or the point of attachment lateral, when the stipe may be short or the pileus
sessile and shelving. Fruiting surface usually on the under side and exposed
toward the earth, lamellate, or prominently folded or veined. Lamella' or gills
radiating from the point of attachment of the pileus with the stipe or with the sub·
stratum in the sessile forms; lamellre simple or branched, rarely anastomosing
behind, clothed externally on both surfaces with the basidia, each of which bears
four spores (rarely two), cystidia often present.
Kev to the Norrh American genera.

THE WHITE-SPORED AGARICS.
(Som etimes there is a faint tinge of pink or lilac when the spores are in bulk,
but the color is not seen under the microscope.)
Plants soft, fleshy or nearly so, usually soon decaying;
dried plants do not revive well when moistened. . . .
Plants tough, either fleshy or gelatinous, membranaceous,
corky or woody, persistent, reviving when moistened. 13
1-Gills acute on the edge. . . . . . . . . . . . . . . . 2
Edge of the gills obtuse, or gills fold· like, or vein-like, but
prominent. . . . . . . . . . . . . . . . . . . . . 12
Z-Tram a of the pileus of interwoven threads, not vesiculose. 3
Trama of the pileus vesiculose, plants rigid but quite
fragile. . . . . . . . . . . . . . . . . . . . . . . II
3-0IIIs thin, not much broadened toward the pileus. . . . . 4
Ollis broadened toward the pileus, of waxy consistency. Hygrophorus . . r 10
4- Stipe central or sub-central. (Some species of Pleurotus
are sub-central, but the gills are not decurrent. ) . . . 5
Stipe on one side of the pileus, or none, rarely with the
stipe sub-central. (So me species of Clitocybe are sub·
central.) . . . . . . . . . . . . . . . . . . . . . Pleurotus.
102
5- Stipe fleshy, pileus easily separating from the stipe, gills
usually free. . . . . . . . . . . . . . . . . .
6
Stipe fleshy or fibrous and elastic, pileus confluent with
the stipe and of the same texture. . . . . . . · · · · 7
Stipe cartilaginous, pileus confluent with the stipe, but of
a different texture. . . . . . . . . .
9
6- Volva and annulus present on the stipe.
Amanita.
52
Volva present, annulus wanting.
Amanitopsis. . 74
Volva wanting, annulus present.
Lepiota. .
77
7 -Annulus and volva wanting. . .
8
Annulus usually present (sometimes vague), volva want·
ing, gills attached to the stipe.
Armillaria.
83
8-0IIIs sinuate. . . . . . . . . .
Tricboloma.
87
Ollis decurrent, not sinuate. . . .
Clitocybe. .
&)
9-Gills decurrent, pileus umbilicate.
Ompbalia. .
100
Gills not decurrent. . . . . . . .
1o
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10 - Margin of pileus at tirst involute, pileus flat or nearly so,
somewhat fleshy (so me plants rather tough and tending
toward the consistency of Marasmius. ) . . . . . .
Collybia.
91
Margin of the pileus at first straight, pileus slightly bell·
shaped, thin. . . . .
. . . . . . . . . . .
Mycena.
93
Gills usually free, pileus deeply plicate so that the gills are
split where they are attached to the pileus, pileus mem·
branaceous, very tender but not diffluent. .' . . .
Hiatula.
11 - Piants where bruised exuding a milky or colored juice.
Lactarius. .
114
Plants not exuding a juice where bruised. . . . .
Russula.
r 25
12 -Gills decurrent, dichotomous, edge blunt. . . . .
Cantbarellus.
128
Gills not decurrent, plants parasitic on other mushrooms. Nyctalis.
13 - Edge of gills not split into two lamina>. . . . . . . . . . 14
Edge of gills split into two lamina> and revolute. .
. . Scbizophyllum. 136
14 - Piants leathery, either fleshy, membranaceous, or gelat·
inous. . . . . . . . . . . . . . . . . . . .
rs
Plants corky or woody (p laced by some in Polyporaceae.) Lenzites.
15 -Stipe separate from the pileus (hymenophore), easily
separating.
. . . . . . .
!6
Stipe continuous with hymenophore. . . .
I7
Marasmius.
16 - Plants tough and fleshy, membranaceous or leathery.
130
Heliomyces.
Plants gelatinous and leathery.
17 - Edge of the gills acute.
!8
Edge of the gills obtuse. . .
19
Lentinus.
18 - Edge of gills usually serrate.
Panus. .
Edge of gills entire. . .
Xerotus.
19 - Gills dichotomous. . . . . .
Gills fold· like, irregular. .
Trogia. .
137
There are only a few rare species of Hiatula, Nyctalis, Heliomyces and Xero·
tus in the United States. None are here described.
THE OCHRE-SPORED AGARICS.
(The spores are yellowish brown or rusty brown.)
Gills not separating readily from the pileus. . . . . . .
Gills sometimes separating readily from the pileus, forked
or ana tomosing at the base, or connected with vein ·
like reticulations. . . . . . . . . . . . . . . . . . Paxillus.
!- Universal veil not arachnoid (i.e., not cobwebby) . .
2
Universal veil arachnoid, distinct from the cuticle of the
pileus, gills powdery from the spores.
Cortinarius.
2- Stipe central. . . . . . . . . .
3
Stipe eccentric or none. .
Crepidotus.
3-Volva or annu lus present on stipe.
4
Volva a nd annu lus wanting. . .
5
4- Stipe with an annulus. . . . . .
Pboliota.
Stipe with a volva. Locellina (not reported in U. S.).
5- Gills free from the stem. . . .
. . . . .
Plureolus.
Gills attached. . . . . . . . . . . . . . .
6
6-Gills not dissolving nor becoming powdery.
7
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Gills dissolving into a gelatinous or powdery condition, not
difflue nt as in Coprinus. . . . . . .
Bolbltius.
7- Stipe fleshy . . . . . . . . . . . . .
8
Stipe cartilaginous or sub-carti lagi nous.
10
8-0ills so mewhat sinuate. . . . . . . .
9
Oills adnate or decurrent. . . . . . . .
Flammula.
9- Cuticle of the pileus si lky or bearing fibrils.
Inocybe. .
Cuticle of pileus s mooth, viscid .
Hebeloma.
10 - Oills decurrent. . . . .
Tuba ria.
Oills not decurrent. • . . . .
II
II - Margin of pi leus in flexed . . . .
Naucoria.
Margin of pileus straight, from the fi rst.
Oalera.
No species of Pluteolus are here described .
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THE BROWN-SPORED AGARICS.
(The spo res a re da rk brow n or purplish brow n. )
Pileus easily separating fro m the stem; gills usua lly f ree.
Pileus co ntinuous with the stem ; gi lls attac hed.
2
Agaricus.
Volva wanting, annu lus prese nt. ( Psall iota Fr.)
Cbitonia.
Volva prese nt, annulus wa nting .
Pilosace.
Volva an d annulus wanting.
Veil present. . . . . . .
Veil wanting or obsolete. . .
4
Annulus present, gi lls attached.
Stropharia.
Annulus wan ting, vei l remaining attached to margin of
pileu . . . . . . . . . . . . . . . . . . .
Hypholoma.
Stipe tenaceous, margin of pi leus first incurved.
5
Stipe frag ile, margi n of pi leus at first stra ight. .
Psathyra.

1-
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149
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31

26

sub·triangularly decurrent. . .
. . . . Deconica.
not decurrent. . . . . .
. . . . Psilocybe.
few species of Psathyra, Deconica, Chitonia and Pilosace are reported
United States. None are here described .
THE BLACK-SPORED AGARICS .

rs8

THE ROSY-SPORED AGARICS.
( The spores are rose colo r, pink, flesh or salmon color) .
1
Stipe central. . . . . . . . . . . . . . .
Stipe eccentric or none and pileus lat eral. . . . . . . . . Claudopus.
Pileus easily separating from the stipe, gills free . . . . . 2
Pileus confluent wi th the stipe and of t he same texture,
gills attached, in some becoming almost free.
3
Volva present and di st inct, annulus wanting.
. . . . . Volvaria.
Volva and annulus wa nt ing. .
. . . . . . . . Pluteus.
Stipe fleshy to fibrous, margin of pileus at fi rst incurved. 4
Stipe cartilaginous.
5
0ills sinuate. .
. . . . . .
Entoloma.
Gills decurrent. .
Clitopilus.
Gills no t decu rren t (or if so only by a minute tooth) , easil y
separating from the stipe. . . . . . . . . .
6
Gills decurrent, pileus umbi licate. . . . . .
. . . . . Eccilia.
Pileus slightly convex, margin at first incurved . . . . . Leptonia.
Pileus bel l-shaped, ma rgin at first straight and pressed
close against t he stipe. . . . . . . . .
. . . . . Nolanea.
No species of No lanea are described here .
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Pileus present to w h ich the gil ls are attached. . . . .
Pileus wanting, gi lls attached to a disk at apex of stem
f rom which they radiate. . . . . . . . . . . . . . .
0ills mo re or less dil iq uescing, or pileus thin, membranous
and split ti ng between the lam in~ of t he gi lls and becom ing more or less pl icate.
Gills not di liquesci ng, etc. . .
. . . . . . . . .
Spores globose, ovoid. . . . .
Spores elongate, fusiform (in so me species brown), plants
with a s limy envelope. . . . . . . . . . . . . . . .
Pileus somewhat fles hy, not striate, projecting beyond the
gills at t he margi n ; gil ls variegated in color from groups
of dark spores on the surface. . . . . . . . . . . .
Pileus somewhat fleshy, margin striate, gil ls not variegated.
Annulus wanting, but vei l often present. . . . .
Annulus wanting, vei l appendicu late on margin of cap.
Annulus present. . . . . . . .
. . . . .
(*One American species in Texas. )

Montagnites. *

Coprinus.
z

32

Oomphidius. .

49

4
Psathyrella.
Panaeolus.
Chamylotta.
Annelarla.

45

48
.+8

GLOSSARY OF THE MORE TECHNICAL TERMS USED IN
THIS WORK.
Abb reviat ions :
em. = centimeter (about zY, em . make I inch) .
mm . = mi ll imeter (about 25 mm . make I inch ) .
J-l = one micron ( 10oo }-t = r mm .)
Ad nate, said of the gills when they are a ttached squarely, or broadly, to the stem .
Adn exed, said of gi lls when they are attached only slightly or on ly by the upper
ang le to t he stem.
Anastomose, running together in a net-like manner.
Ann ulus, t he ring or collar- aro und the stem formed f rom the inner or partial veil.
Appendicul ate, said of th e vei l when it clings in fragments to the margin of t he
pileus.
.
Arachnoid said of the veil whe n it is cobwebby, that is, formed of loose threads .
Ascus, th~ club-shaped body wh ich bears the spores inside (characteristic of the
Asco mycetes) .
Basidium (pl . basidia) th e club-shaped body which bears the spores in the Basid·
io mycetes. T hese stand parallel, and together make up t he entire or large
part of t he hymenium or fruiting surface w h ich covers the gills, etc. Paraphyses (sterile cells) and so meti mes cystidia ( longer sterile cells) or spines
are intermingled with th e basidia.
Bu lbous, said of th e enl arged lower end of t he stem in some mushrooms.
Ci rcu ms issle, spli tt ing transversely across the midd le, used to indicate one of the
ways in which t he volva ruptures.
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Cortina, a cobwebby veil.
Cuticle, the skin·like layer on the outside of the pileus.
Decurrent, said of the gills when they extend downward on the stem.
Diffluent, said of gills when they dissolve into a fluid.
Dimidiate, halved, said of a sessile pileus semi-circular in form and attached by
the plane edge directly to the wood.
Echinul_ate, term applied to minute spinous processes, on the spores for example.
Eccentnc, said of a stem when it is attached to some other point than the center
of the pileus.
Fimbriate, in the form of a delicate fringe.
Fistulose, becoming hollow.
Floccose, term applied to indicate delicate and soft threads, cottony extensions
from the surface of any part of the mushroom .
Flocculose, minutely floccose.
Fugacious, disappearing.
Fuliginous (or fuligineus), dark brown, sooty or smokv.
Fulvous, tawny, reddish yellow.
·
Fusiform, spindle·shaped.
Fusoid, like a spindle.
Furfuraceous, with numerous minute scales.
Gleba, the chambered tissue forming the hymenium (fruiting surface) in the puffballs and their allies .
Hygrophanus, appearing to be water soaked.
Hymenium, the fruiting surface of the mushrooms and other fungi.
Hymenomycetes, the subdivision of the Basidiomycetes in which the fruiting surface is exposed before the spores are ripe.
Hymenophore, the portion of the fruit body which bears the hymenium.
Hypha (pl. hyphae), a single mycelium thread.
Imbricate, overlapping like the shingles on a roof.
Involute, folded or rolled inward.
Lamella (pl. lamellre), the gills of the mushroom.
Mycelium, the vegetative or growing portion of the mushrooms, and other fungi,
made up of several or many threads.
Ocreat_e, applied to the valva where it lits the lower part of the stem, as a stockIng does the leg.
Pectinate, like the teeth of a comb.
Peridium, the wall of the puff·balls, etc.
Pileus (pl. pilei), the cap of the mushroom.
Plicate, plaited, or folded like a fan.
Punctate, with minute points .
Pulverulent, with a minute powdery substance.
Repand, wavy.
Resupinate, spread over the matrix, the fruiting surface external and the pileus
next the wood.
Revolute, rolled backward.
Rugose, wrinkled.
Rugulose, with minute wrinkles.
Saprophytic, growing on dead organic matter.
Sessile, where the pileus is attached directly to the matrix without any stem.
Sinuate,· said of the gills when they are notched at their junction with the stem.
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Stipe, the stem.
Sulcate, furrowed.
Squamulose, with minute scales.
Squarrose, with prominent reflexed scales.
Tomentose, with a dense, matted, hairy or woolly surface.
Trama, the interior portion of the gills or pileus.
Umbo, with a prominent boss or elevation, in the center of the pileus.
Umbilicate, with a minute abrupt depression in the center of the cap.
Veil, a layer of threads extending from the margin of the cap to the stem ( partial
veil or marginal veil). A universal veil envelopes the entire plant.
Veins, elevated lines or folds running over the surface of the lamellre in some
species, and often connected so as to form reticulations.
Ventricose, enlarged, or broadened at the middle, bellied.
Vesiculose, full of small rounded vesicles, as the trama of the pi leu of a Russ~a.
Valva, a wrapper or envelope, which in the young stage completely surrounds
the plant, same as universal veil. At maturity of the plant it may be left
in the form of a cup at the base of the stem, or broken up into fragments
and distributed over the cap and base of the stem.

INDEX OF GENERA, AND ILLUSTRATIONS.
Agaricus, r8-z6.
arvensis, zr, fig. 18.
campestris, 1--9, r8, figs. 1-7, 12.
comtulus, 24, fig. 24.
cretaceus, 79·
diminutivus, z6 .
echinatus, 158.
fabaceus, 23 .
maritimus, 142.
placomyces, 23, pl. 4, s, figs. 21,
22, 23 ·
rodmani, zo, fig . '7·
silvaticus, 23 .
silvicola, zo, figs. 19, zo.
subrufescens, 23.
Amanita, 52,
cresaria, 70, pis. r8, 19, fig . 72.
cothurnata, 66--69, pl. 17, f1gs . 6870.
floccocephala, 62, fig. 63.
frostiana, 54, 55, 67, pl. r.
mappa, ;8.
muscaria, 52-54, pis. r, rz, 13, figs .
.521.54·
pantherina, 69.
phalloides, 3. 14, 5s-6r' 78, pl. 14,
figs . 55-58.
polypyramis, 74·
rubescens, 71, 72, pis. 19, 20, figs.
73, 74·
spreta, 69, 70, fig. 71.
solitaria, 72-74, pis. 21, 22, figs. 75,
76.
strobiliformis, 73 ·
velatipes, 63-66, pis. r;, 16, figs.
64-67.
verna, 6o, 61, 78, figs. 59-6r.
virosa, 6r, 62, fig. 62.
Amanitopsis, 74·
farinosa, 76, 77, tig . 78.
livida, 75·
nivalis, 76.
spadicea, 75·
vaginata, 74-76, pl. 23, fig. 77·
volvata, 76.
Armillaria, 83.
aurantia, 84-86, tig . 86.
mellea, 83, 84, pl. 27, fig. 8; .
Annularia lrevis, 78.
Ascomycetes, 216.
Basidiomycetes, 26o.

Black-spored agarics, 32·
Bolbitius, 163.
variicolor, r64, fig . '5-l-·
Boleti nus, 1 72.
pictus, r 83, fig. 170.
porosus, r8.+, pl . 57, fig. 171.
Boletus, 172.
americanus, 178, tig. 16&.
brevipes, 179·
bulbosus, 172.
chromapes, 176, pl. 53, tig. 163.
edulis, 172, 173, 176, pis. 49, so, 51,
figs. 159, r6o.
felleus, 173, pl. 52, fig. 161.
tlavidus, 178.
granulatus, 178.
lutells, 181, r82, pl. 56, tigs. 168, 169.
obsonium, 177, pl. 55, t1g. 16;.
ornatipes, 174, 176.
punctipes, 179, fig. 167.
retipes, 174-176, tig . 162.
scaber, 174.
subluteus, 181, 182.
subtomentosus, ,rq, 168.
vermiculosus, 177, pl. 54, f1g. 16-1-.
Bovista, 209.
Calostoma, 212.
cinnabarina, 212, 213, pl. 72, tig.
zoo.
lutescens, 212.
Calvatia, 209.
Cantharellus, 128.
aurantiacus, 129, qo, pl. 37, tigs.
124, 125.
cibarius, 128, fig. 123.
Chalymotta retirugis, 48.
Cfavaria, 20 1.
botrytes, zoz, tig. 191.
formosa, 201, pl. 70, tig. 190.
mucida, 203, fig. 193.
pistillaris, 203, fig. 192.
Clavariacere, 200.
Coral fungi, 200.
Clitocybe, 89.
candida, 89, pis. 28, 29, figs. 90, 9'·
:2()9
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Clytocibe-continucd.
cyathiformis, 90.
illudens, 90, fig. 92.
infundibuliformis, 90, tig. 217.
laccata, 89.
pelletieri, 168.
Clitopilus, 142.
orcella, 143.
prunulus, 142, pl. 40, fig. 135.
Collybia, 91.
dryophila, 204, fig. 19-+·
longipes, 93·
lachnophylla, 1 32·
platyphylla, 93·
radicata, 92, fig. 93.
spinulifera, 132.
Coprinus, 32.
atramentarius, 40-42, pl. 10, tigs.
39-42.
comatus, 33-40, pl. 9, figs. 31-38.
micaceus, 15, 42-44, figs. 43, 44·
Corticium, 208.
Cortinarius, 16r.
cinnamomeus, r62, fig. 1 5 r.
collinitus, 161.
ochroleucu _, 163, pis. 45, 46, figs.
152, I53·
violaceus, 161.
Craterellus, zo8.
cantharellus, 2oS.
cornucopioides, 2oS.
pistillaris, 203.
Crepidotus, 159.
applanatus, 161.
calolepis, 161.
chimonophilus, 16o.
fulvotomentosus, 161.
herbarum, 160.
versutus, 16o, tig. 150.
D<edalea ambigua, 16, 17, pl. 3, tig.
r6.
Dictyophora, 214.
duplicata, 214, pl. 73, fig. 201.
ravenelii, 215, zr6, pl. 74, figs. 2o2204.
Discomycetes, 216.
Eccilia, 14S.
polita, 148, fig. 140.
Entoloma, 143.
grayanum, 144, 145, fig. 137.
jubatum, 143, 144, fig. 136.
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Entoloma-contimted.
repandum, 143, figs. 223, 257.
strictius, 145, 146, fig. 138.
Exidia glandulosa, 2o6.
Fistulina, 171, 186.
firma, 186.
hepatica, 186, pl. 59·
pallida, IS6, 187, pis. 59, 6o, tig.
173·

Hygrophorus, 110.
chrysodon, III, f1g. 112.
coccineus, 1 14.
conicus, r 14.
eburneus, IT r, pl. 34, frg. 113.
fuligineus, I 13, fig. 114.
hypothejus, 1 14.
miniatus, T13, 114.
pratensis, 1 13.
psittacinus, 114.
Hymenocha;te, zo8.

Flammula, 156.
paradoxa, I68.
polychroa, 156, 157, fig. 147.
rhodoxantha, 16S.
sapinea, 157·
tammii, 169.
Fomes, 193, 194.

H ymenomycetes, 26I.
Hypholoma, 26.
appendiculatum, 27, 28, pl. 7, figs.
26, 27.
candolleanum, 28.
lachrymabundum, 28- 30, tig. 28.
perplexum, 27.
rugocephalum, 30, pl. 8, frg. 29.
sublateritium, 26, pl. l fig. 25.

Galera, ISS·
antipoda, ISS·
coprinoides, ISS·
flava, ISS·
lateritia, I 55·
tenera, 155.

lnocybe, 15S.
echinata, I 58.
repanda, 257, fig. 223.

Geaster, 209.

lthyphallus impudicus, 2I6.

Gomphidius, 49·
glutinuosus, 51.
nigricans, 49-5 I, figs. so,
rhodoxanthus, 16S.

Lactarius, 114.
chelidonium, 124, pl. 35·
chrysorrheus, Izz, fig. 122.
corrugis, 116, frg. I 15.
deliciosus, 123, pl. 35·
fuliginosus, 1 1S, fig. 1I7.
gerardii, 119.
indigo, 125, pl. 35·
lignyotus, 117,f1g.116.
pergamenus, 12!.
piperatus, 120, fig. 119.
resimus, 121, figs. 120, 121.
torminosus, n9, fig. I 18.
volemus, 121.

s1.

Gomphus, 168.
Gyrocephalus, 207.
rufus, 207, fig. 197.
Gyromytra esculenta, 220.
Hebeloma, 157.
crustinuliforme, 158, fig. 148.
Hedgehog fungi, 195.
Helvella, 219.
crispa, 219.
lacunosa, 220, fig. 2oS.

Lentinus, 134.
lecomtei, 135·
lepideus, 135.
stipticus, 135, I 36.
_
vulpinus, 134, pl. 38, t1gs. 1zS, I29.

Hydnace<e, 195.

Leotia lubrica, 221, fig. ·z1o.

Hydnum, 195.
caput-medus<e, 198.
caput-ursi, 197, pl. 67, fig, 1S5.
erinaceus, 19S, fig. I86.
fragile, zoo.
graveolens, 200.
imbricatum, 198, f1g. 189.
repandum, I98, pl. 68, fig. 187.
putidum, 199, pl. GQ, fig. 188.
velutinum, 200.

Lepiota, 77.
acutesquamosa, Sr.
americana So, 81, fig. S2.
asperula,
S3, pl. z6, fig. 84.
badhami, Sr.
cristata, 81. fig. 83.
naucina, 13, 77-79, pl. 24, figs. 79, So.
naucinoides, 77.
procera, 79, pl. 25, figs. Sl, 215.
rachodes, 79·

Bz,

Leptonia, 147.
asprella, 1.+7, rig. 139·
incana, 147.
Lycoperdace<e, 209.
Lycoperdon, 209.
cyathiforme, 207, pl. 71, tig. H)8.
gemmatum, 210, fig. 199.
giganteum, 210.
pyriforme, 2r 1.
Marasmius, 130.
coha:> rens, 132, I 33, tigs. 127, 222.
oreades, 131, fig. 126.
rotula, 13 r.
Merulius, 171, 172.
Mitremyces lutescens, 213.
Morchella 217.
bispora, 219.
conica, 217, fig. 206. _
crassipes, 219, pl. 76, hg. 207.
del iciosa, 219.
esculenta, 217, pl. 75, fig. 205.
semilibera, 219.
Mucronella, 200.
Mycena, 93·
acicula, 97, 98, fig. 98.
cyanothrix, 98, fig. 99·
epipterygia, 96, 97, fig. 96.
galericulata, 94, fig. 218.
hrematopa, 98-1oo, fig. roo.
polygramma, 9-+, tig. 94·
pra·longa, 94, _95·
pura, 95, 96, hg. 95·
succosa, 1oo.
vulgaris, 97, fig. 97 ·
Mycenastrum, 209.
Naucoria, 153.
semiorbicularis, 153, 154·
vernalis, 154, fig. 146.
Ochre-sporeJ agarics, 1so.
Omphalia, roo.
_
campanella, 101, 254, hg. 214.
epichysium, toi,tig. 101.
Panreolus, 45·
fimicola, 48.
papiliohaceus, 48, 1ig. 220.
retirugis, 45-.+8, pl. 1 I, figs. -+s-4S,
221.
solidipes, 48.
Panus, 134.
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Pan us-continued.
cyathiformis, 135·
rudis, 1 35·
strigosus, 135.
stipticus, 135, 136.
Paxillus, 165.
atro·tomentosus, 169, fig. I 57.
corrugatus, 170, pl. 48, fig. 1s8.
flavidus, I68.
involutus, 166, 167, fig. 155.
pan uoides, 170.
rhodoxanthus, 167, 168, pl. 47, tig.
156.
Phalloide[e, 213.

Polystictus-contitzued.
cinnabarinus, 192.
cinnamomeus, I92, fig. I82.
connatus, 192.
hirsutus, 192.
oblectans, 192.
perennis, 192, fig. 182.
pergamenus, 105, I93·
splendens, 192.
versicolor, 192.
Psalliota, !8-26, I s8.
Psathyrella, 48.
disseminata, 48, 49, fig. 49·
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Trembling fungi, 204.

Trogia, 137.
crispa, 137, pl. 39, fig. 131.

Tremelline1e, 204.
Tremella, 204.
frondosa, 205, fig. 195.
fuciformis, 206, fig. 196.
lutescens, 205.
mycetophila, 204, fig. I¢.
Tricholoma, 87.
peckii, 85, 86.
personatum, 87, figs. 87, 88.
sejunctum, 88, f1g. 89.

Tubaria, 159.
pellucida, 159, fig. 149.
Tube-bearing fungi, 171.
Verpa bohemica, 219 .
Volvaria, 140.
bombycina, 140, I4I, tig. 134.
speciosa, 141, 142.
White-spored agarics, 52.

Psilocybe freniscii, 48.
Pholiota, rso.
adiposa, 151, 152, pl. 43, tig. 144.
aurivella, 152.
cerasina, I 52.
johnsoniana, 153, pl. 44, fig. 145.
marginata, ISI, fig. 143.
prrecox, 1so, I 51, pl. 42, fig. 142.
squarrosa, 1 52.
squarrosoides, 152.
subsquarrosa, 152.
unicolor, 151.
Pleurotus, 102.
applicatus, 109, 110, tig. IIr.
corticatus, 1c6, pl. 33, tlg. I07.
dryinus, 105, 106, pl. 32, figs. 106,
107.
ostreatus, Io4, pl. 30, tig. 104.
petaloides, I07-109, figs. 109, 110.
sapidus, 104, Ios,pl. 31,tig. 105.
serotinus, IOQ.
sulphuroides, 107, fig. 108.
ulmarius, 102-IO-l, figs. 102, 103.

Purple-brown- pored agarics, 18.
Rosy-spored agarics, IJ8.
Russula, 125.
adusta, 127, pl. 36.
alutacea, I25, I26, pl. 36.
emetica, 127, pl. 36.
fragilis, 127.
furcata, I27.
lepida, r26, pl. 36.
nigricans, 127.
virescens, 126, pl. 36.
Sarcoscypha floccosa, 221, 222, fig. 211.
Schizophyllum, q6.
alneum, 136, 137, fig. I30.
commune, 136.
Scleroderma, 212.
verrucosum, 212.
vulgare, 212.

Pluteus, 138.
cervinus, 138, I39, fig. 132.
tomentosulsus, I4o, fig. •33·

Spathularia velutipes, 220, tig. 209.

Polyporacere, 17 r.

Spinellus fusiger, 95·
macrocarpus, 95·

Polyporus, I?I, 188-194·
applanatus, 193, fig. 15.
borealis, 9, 10, tigs. 9, Io.
brumalis, 19I, pl. 65, fig. 181.
fomentarius, I94·
frondosus, 188, pis. 61, 62, figs. 176,
177.
igniarius, I9-l·
intybaceus, I84.
leucophreus, 194.
lucidus, 193, pl. 66, fig. 183.
sulphureus, 190, pls. 63, 64, figs.
179, 18o.
umbellatus, 189, tlg. 178.
Polystictus, 191.

Stereum, 208.
Strobilomyces, 184.
floccopus, I85.
strobilaceus, I84, pl. s8, figs. I72I74·
Stropharia, 31 .
a>ruginosa, 32 .
semiglobata, 31, tig. 30.
stercoraria, 32.
Thelephorace1e, 208.
Trametes, 16, 193·
ambigua, 16, 17.
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acicula (Mycena ), 97·
acutesquamosa (Lepiota), 81.
adiposa (Pholiota), 151.
adusta (Russula), 127.
reruginosa (Stropharia), p.
alneum (Schizophyllum), 136.
alutacea (Russu la), 125.
ambigua (Dredalea), r6.
ambigua (Trametes), I6.
americana (Lepiota), So.
americanus (Boletus), I78.
antipoda (Galera), 155,
applanatus (Crepidotus), 16t.
applanatus (Polyporus), I93·
appendiculatum ( Hypholom a), 27.
applicatus (Pleurotus), 109.
arvensis (Agaricus), 20.
asperula (Lepiota), 82.
asprella (Leptonia), I47·
atramentarius (Coprinus), 40.
atro-tomentosus ( Paxillus), 16Q.
aurantia (Armillari a), 84.
aurantiacus (Cantharellus), 129.
aurivella (Pho_liota) 152.
badhami (Lepiota), Sr.
bispora (Morchella), 219.
bohemica (Verpa), 219.
bombycina (Volvaria), 140.·
botrytes (C iavaria), 202.
brevipes (Boletus), 179.
brumalis (Polyporus), 191.
bulbo us (Boletus), 172.
cresaria (Amanita), 70.
calolepis (Crepidotus), 161.
campestris (Agaricus), r8.
campanella (Omphalia), 101.
candida (Clitocybe ), SQ.
candolleanum ( Hypholoma ), z8.
cantharellus (Craterellus), 208.

caput-medusa> ( Hydnum ), 198.
caput·ursi (Hydnum), 197.
caudicinus (Polyporus), 190.
cerasina (Pholiota), 152.
cervinus (Pluteus), 138.
chelidonium (Lactarius), 124.
chimonophilus (Crepidotus), 16o.
chromapes (Boletus), 176.
chrysodon (Hygrophorus), III.
chrysorrheus (Lactarius), 122.
cibarius (Cantharellus), 128.
cinnabarina (Calostomal, 212.
cinnabarinus (Polystictus), 192.
cinnamomeus (Cortinarius), 162.
cinnamomeus (Polystictus), I92.
coccinea (Sarcoscypha), 222.
coccineus (Hygrophorus), n2.
coh1erens (Marasmius), 132.
coh1erens (Mycena), IJ2.
collinitus (Cortinarius), 161.
comatus (Coprinus), 33·
commune (Schizophyllum), 136.
comtulus (Agaricus), 24.
conica (MorchellaJ, 217.
conicus ( Hygrophorus), 114.
connatus (Polystictus ), 192.
coprinoides (Galera), I55·
coralloides (Hydnum), 196.
cornucopioides (Craterellus), 208.
corrugatus (Paxillus), 170.
corrugis (Lactarius), 116.
corticatus ( Pleurotus), 106.
cothurnata (Amanita), 66.
cretaceus (Agaricus), 79·
crassipes (Morchella), 219.
aispa (Helvella), 2I9.
crispa (Trogia), 137·
cristata (Lepiota), 81.
crustinuliforme (Hebeloma)' I s8.
cyanothrix ( Mycena), 98.
cyathiforme (Lycoperdon), 209.
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cyathiformis (Ciitocybe), 90.
cyathifonnis (Panus), 135.
. deliciosa (Morchella), 219.
deliciosus (Lactarius), 123.
diminutivus (Agaricus) 26.
disseminata (Psathyrella), 48.
dryinus (Pleurotus), 105.
dryophila (Collybia), 204.
duplicata (Dictyophora), 214.
eburneus (Hygrophorus), 1 1 1.
echinata (lnocybe), 158.
edulus (Boletus), I72.
emetica (Russula), 127.
epichysium (Omphalia), 101.
epipterygia (Mycena), 96.
erinaceus (Hydnum), 198.
esculenta (Gyromytra), 220.
esculenta (Morchella), 217.
farinosa (Amanitopsis), 76.
felleus (Boletus), 173.
timicola (Pan::eolus), 48.
firma (Fistulina), 186.
flava (Galera), 155.
flavidus (Boletus), 178.
flavidus (Paxillus), 168.
floccocephala (Amanita), 62.
floccopus (Strobilomycesl, 185.
floccosa (Sarcoscypha), 221 .
freniscii (Psilocybe), 48.
fomentarius (Polyporus), 194.
formosa (Ciavaria), 2or.
fragile (Hydnum), 200.
fragilis (Russula), 127.
frondosa (Tremella), 205.
frondosus ( Polyporus), 188.
frostiana (Amanita), 54·
fuciformis (Tremella), 206.
fuligineus (Hygrophorus), 113.
fuliginosus (Lactarius), I 18.
fulvo-tomentosus (Crepidotus), 16r.
furcata (Russula), 127.
fusiger (Spinellus), 95·
galericulata (Mycena), 94·
gemmatum (Lycoperdon), 210.
gerardii ( Lactarius), II9.
giganteum (Lycoperdon), 210.
glandulosa (Exidia), 206.
glutinosus ( Gomphidius), 51.
granulatus (Boletus), 178.
graveolens (Hydnum), 200.
grayanum (Entoloma), 144.
h::ematopa (Mycena), 98.
hepatica ( F istuli na), 186.
herbarum (Crepidotus), r6o.
hirsutus (Polystictus), 192.
hypotht>jus (Hygrophorus), 114.
igniarius (Polyporus), 194.

illudens (Ciitocybe), 90.
imbricatum (Hydnum), 198.
impudicus (lthyphallus), 216.
incana (Leptonia), I47·
indigo (Lactarius), 125.
infundibuliform is ( Clitocybe ), 90.
intybaceus (Polyporus), 189.
involutus (Paxillus), 166.
johnsoniana (Pholiota), 153.
jubatum ( Entoloma), 143·
laccata ( Clitocybe), 89.
lachnophylla ( Collybia), q2.
lachrymabundum (Hypholoma),
lacunosa ( Helvella ), 220.
l::evis (Annularia), 78.
lateritia ( Galera ), I 55·
lecomtei (Lentinus), 135.
lepida (Russula), I26.
lepideus ( Lentinus), 135·
lignyotus (Lactarius), 117.
livida (Amanitopsis), 75·
longipes (Collybia), 93·
lubrica (Leotia), 221.
lucidus (Polyporus), 193·
leucoph::eus (Pol yporus), 194.
lutescens (Calostoma), 212.
lutescens (Mitremyces), 213.
lutescens (Tremella), 205.
luteus (Boletus), 181.
macrocarpus (Spinellus), 95·
mappa (Amanita), 58.
marginata (Pholiota), 15r.
maritimus (Agaricus), 142.
mellea (Armillaria), 83.
micaceus (Coprinus), 42.
miniatus ( Hygrophorus ), 113.
morgani ( Lepiota), So.
mucida (Ciavaria), 203.
muscaria (Amanita), 52.
mycetophila (Tremella), 205.
naucina ( Lepiota), 77.
nigricans ( Gomphidius ), 49nigricans (Russula), 127.
nivalis (Amanitopsis), 76.
oblectans (Polystictus), 192.
obsonium (Boletus), 177.
ochroleucus ( Cortinarius ), 163.
orcella (Ciitopilus), 143.
oreades ( Marasm ius ) , 1 3 I.
ornatipes (Boletus), 174.
ostreatus ( Pleurotus ), 104.
pal !ida ( Fistulina), 186.
pantherina (Amanita), 69panuoides (Paxillus), 170.
papilionaceus ( Panreolus ), 48.
paradoxa (Flam mula ), 168.
peckii ( Tricholoma), 85.

28.

pelletieri (Clitocybe), 168.
pellucida ( Tubaria), I 59·
perennis ( Polystictus), 192.
pergamenus (Lactarius), 121.
pergamenus ( Polystictus), 193.
perplexum (Hypholoma), 27.
personatum (Tricoloma), 87.
petaloides ( Pleurotus), 107.
phalloides (Amanita), 55·
pictus (Boletinus), 183.
pinicola ( Polyporus ), 194.
piperatus ( Lactarius ), 120.
pistillaris ( Clavaria ), 203.
pistillaris ( Craterellus), 203.
placomyces ( Agaricus), 19.
platyphylla ( Collybia), 93·
pol ita ( Eccilia), I48.
polychroa (Flammula), 156.
polygramma (Mycena), 94polypyramis (Amanita), 74porosus ( Boletinu ), 184.
prrecox (Pholiota), I5o.
prrelonga (Mycena), 94·
pratensis ( Hygrophorus ), I 13.
procera ( Lepiota), 79·
prunulus ( Ciitopilus), 142.
psittacinus ( Hygrophorus), 114.
punctipes (Boletus). 179.
pura ( Mycena), 95·
putidum (Hydnum), 199.
pyriforme (Lycoperdon), 21 1.
rachodes ( Lepiota), 79·
radicata (Collybia), 93·
ravenelii (Dictyophora), 215.
repanda (lnocybe), 257.
repandum ( Entoloma), I43·
repandum (Hydnum), I98.
resi m us ( Lactari us), 121.
retirugis (Chalymotta), 48.
retirugis ( Pan::eolus), 45·
rhodoxantha (Flammula), 168.
rhodoxanthus (Gomphidius), 168.
rhodoxanthus (Paxillus), 167.
rodmani (Agaricus), 20.
rotula ( Marasmius), 130.
rubescens (Amanita), 71.
-rudis (Panus), 135·
rufus (Gyrocephalus), 207.
rugocephalum (Hypholoma), 30:
sapid us ( Pleurotus), 104.
sapinea (Flam mula), r 57·
scaber (Boletus), 174.
sejunctum (Tricholoma), 88.
semiglobata (Stropharia), 31.
semilibera ( Morchella), 219.

semiorbicularis ( Naucoria), 153.
serotinus ( Pleurotus), '09·
silvaticus (Agaricus), 2r.
silvicola (Agaricus), 22.
solidipes (Panreolus), 48.
solitaria (Amanita), 72.
spadicea (Amanitopsis), 75·
speciosa (Volvaria), 141.
spinulifera ( Collybia ), I 32.
splendens ( Polystictus), 192.
squarrosa ( Pholiota), I 52.
squarrosoides (Pholiota), r 52.
spreta (Amanita), 69.
stercoraria (Stropharia), 32.
stipticus (Lentinus), 135.
stipticus (Pan us), I 35·
strictius (Entoloma), 145.
strigosus (Panus), 135.
strobilaceus ( Strobilomyces), I 8.+.
strobiliformis (Amanita), 73·
sublateritium (Hypholoma), 26.
subluteus (Boletus), 181.
subrufescens (Agaricus), 23.
subsquarrosa (Pholiota), 152.
subtomentosus (Boletus), I67.
succosa (Mycena), 100.
sulphureus ( Polyporus), 190.
sulphuroides (Pleurotus), 107.
tammii (Fiammula), 179.
tenera (Galera), I 55·
tomentosulsus ( Pluteus ), qo.
tonninosus (Lactarius), 1 19.
ulmarius (Pieurotus), 102.
umbellatus (Polyporus), r8g.
unicolor (Pholiota), 151.
vagi nata ( Amanitopsis), 7.+·
variicolor (Bolbitius), 164.
velutinum (Hydnum). 200.
velatipes (Amanita), 63.
velutipes (Spathularia), 220.
vermiculosus (Boletus), 177.
verna (Amanita), 6o.
vernalis (Naucoria), 154.
verrucosum (Scleroderma), 212.
versicolor ( Polystictus), 192.
versutus (Crepidotus), 16o.
violaceus (Cortinarius), 161.
virescens (Russula), 126.
virosa (Amanita), 61.
volemus (Lactarius), I 15.
volvata (Amanitopsis), 76.
vulgare (Scleroderma), 212.
vulgaris (Mycena), 97·
vulpinus ( Lentinus ), I34-
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State College Library
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1. All pupils in the school are entitled to use
the library and to draw books.
2. Reference books, such as encyclopaedias and
dictionaries, are to be used only in the library.
3. Reserved books may he borrowed for one
period, or at the close of school, and should
he returned before the first class the following
school day.

4. All other books may be retained for one
week.
5. Two cents a day is charged for each hook
kept overtime.
6. Injury to books beyond reasonable wear
and all losses shall he paid for.
7. No books may be taken from the library
without being chargcJ.

