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OUTLINES
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BRITISH FUNGOLOGY.

Jntroductory fMatter,

CHAPTER I
PRELIMINARY OBSERVATIONS.

Every one is more or less acquainted with the soft, fugitive,
variously coloured, succulent plants, which abound every-
where in our woods and meadows, and which are known
under the common names of Toadstools, Mushrooms, or
Champignons, according as they are objects of disgust or ad-
miration, from their real or supposed poisonous or nutritious
qualities. While therefore the former are, in general, kicked
on one side, or trodden down, the latter, in proportion to
the degree of knowledge possessed, are carefully gathered and
turned to use. There is, however, no general word in our
language which will comprehend even the whole of this group,
much less the vast tribe of plants which are classed with them
in every Natural botanical arrangement. Popular knowledge,
indeed, goes sometimes far enough to associate with them
some of the Fungi which grow on the trunks of trees, as the
nearly smooth Polyporus of the birch, and the sealy species of
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PRELIMINARY OBSERVATIONS. 3

What then, generally speaking, are the plants comprehended
under this denomination? Now it is very difficult to give a strict
definition which will comprise every individual genus and spe-
cies of the whole group. It would lead me into discussions
far too deep at present, to enter into the reasons of this diffi-
culty ; mor could they be understood without some previous
knowledge of the neighbouring tribes of Lichens and Algze,
which I am not at liberty to assume,* or indeed of the inti-
mate relations which exist generally between contiguous groups
of organized beings, insomuch that it is often extremely diffi-
cult to distinguish even a plant from an amimal. It is prin-
cipally amongst microscopical objects that such perplexities
occur, thongh a few cases of difficulty arise where the true
position of a plant cannot at once be obtained from the mere
habit, without attention to the nature of the fruit.+

Without any strict definition then at present, T shall pro-
ceed to call attention to a few of the various plants comprised
in the study of Mycology, from which something like a gene-
ral notion of the subject-matter may be gathered.

If we take the common Mushroom (Plate 10, fig. 2) as our
point of departure, we have the type of an enormous group,
characterized by a hat or bonnet-shaped receptacle (pileus),
supported by a stem, and furnished beneath with a num-
ber of gill-like plates (lamelle), which deposit, when placed
on paper, a vast quantity of dust-like bodies, to which, though
reproductive, the name of Spores (Plate 1, fig. 1. a.) has been
given, to distinguish them from seeds which contain an embryo,
while these consist of a two-coated cell, without the slightest
trace of an embryo. These spores are of different colours in

® The whole question is discussed in Berkeley's ¢ Introduction {o Crypto-
gamic Botany.'

t As in the gelatinous matter so common on gravel walks after rain, called
Nostoe, which has the habit at once of a Lichen, Alga, or Fungus.
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PRELIMINARY OBSERVATIONS. o

pileus presents various forms, as fan-shaped, kidney-shaped,
semiorbicular (dimidiate), and occasionally becomes attached
by the surface of the pileus ; so that the gills are superior in-
stead of inferior, and the pileus is then said to be resupinate
* (Plate 10, fig. 1).

The Gill-bearing Fungi are generally of a soft substance,
but they are not all so. According to the density with which
the cells or threads of which they are composed are packed,
they present various degrees of hardness, till they assume
even a corky substance, and are more or less persistent. The
common fairy ring Champignon, Marasmius Oreades (Plate 14,
fig. 5), 1s a familiar example of the first departure from the
common Mushroom type, and in consequence of its less watery
character, it is easily preserved in a dry state for culinary pur-
poses. The Deedalea of the birch, Lenzites betulina (Plate 15,
fig. 3), a widely distributed species, gives a good example of
a still further hardening of the gills, while in that of the oalk,
Dedalea quercina (Plate 19, fig. 5), the substance is as firm
as cork, or, in parts, as hard as wood.

There are a few Fungi in which the gills assume the form
of folds or veins, departing thus from the more common type.
The Chantarelle, for instance, Cantharellus cibarius, which is
such an ornament of our woods from its bright melon-like
colour and grateful odour, is a good example. The folds in
some species pass into mere veins, and in the very lowest the
fruit-bearing surface (hymenium) is all but even, thus paving
the way to a group which we shall have to speak of presently.

In a few species there is a gelatinous stratum either exter-
nal to the pileus or inserted in the midst of the general mass
of its tissue; but in general this element, which is so impor-
tant in one group, is but slightly developed, and never cnu3t1~
tutes the whole or major part of the tissue.






PRELIMINARY OBSERVATIONS, i

All the true species of Boletus are fleshy, but they are
closely connected with one of the largest genera of Fungi, the
Polypori (Plate 16, fig. 1-6), which exhibit every gradation,
from great succulence to the hardness of wood, in their mul-
titudinous species. The scaly Polyporus (P. squamosus), so
common on ash; the hispid, ferruginous P. hispidus, which
abounds on apple-trees ; the coriaceous P. versicolor, with its
velvety pileus and many-coloured zones, so common on stumps
and felled wood ; and the hard, hoof-shaped P.igniarius, to be
found everywhere in plum-orchards,—are examples of different
conditions familiar to us all. Multitudes of other forms
occur, distinguished by the presence or absence of a stem,
the complete attachment of the pileus to the substance on
which it grows, so that the whole plant consists of resupi-
nate pores, by the clothing of the pileus, by the nature of the
pores, ete. Many of these are extremely common, and others
as rare, and some run so closely into each other that the spe-
cies are very difficult to distingnish. In a few foreign species
the pores are so large that they very closely resemble a honey-
comb, and in others, almost the whole plant is of a gelatinous
texture. Such’also is the case in a rarve British species of
the genus Merulius, which contains the well-known Dry-rot,
Merulius lacrymans (Plate 2, fig. 1), so destructive to our
ships and domestic buildings. The walls of the pores are here
mere veins, and there is a close connection with some of the
lower forms of the Gill-bearing Fungi. The Pore-bearing
Fungi are included under the common name of Polyporei.

Occasionally the walls of the tubes or pores are broken up ;
and as this takes place in an early stage of growth, the whole
surface of these processes is covered with the fructifying cells,
or, in other words, with the hymenium,

This paves the way to a third group of some importance,






PRELIMINARY OBSERVATIONS. 9

are scarcely ever fleshy, but for the most part coriaceous, with
an admixture of waxy, membranous, or gelatinous species.
As in the former instances, many are resupinate; but in ge-
neral, the stem is less common than in the other groups, and
when present, not very distinet from the pileus, but confluent
with it. In the genus Thelephora (Plate 17, fig. 4, 5, 6) there
are slight traces of folds, and in a few species of Stereum there
are bristles or bristle-shaped processes, which on a careless
view might confound them with the species of the Tooth-
bearing Fungi. They vary extremely in colour, and sometimes
assume the brightest blue, the most brilliant vermilion, and
other vivid tints. The group is called Auricularini, from some
of the most characteristic being ear-shaped.

We have hitherto seen, at least in the higher forms, some-
thing like a pileus, which indeed may:gradually be attached
by its upper surface, so as to present to the eye nothing more
than the hymenium. There is however a group in which the
pileus vanishes altogether, so that the club-shaped receptacle
is covered with the fructifying surface. If the stem is branched,
we may have every variety of tree-like form. The yellow Cla-
varia fastigiata of our meadows, or the white, candle-like
bundles, Clavaria vermiculata, so common on our lawns in
autumn, are examples familiar to every observer of Nature.
(See Plate 18, fig. 2, 3, 4, 5.) In the one case, each plant is
simple ; in the other, the whole presents a strongly branched
and closely packed mass. Here, again, we have the most
beautiful colouring, though several of the finest European spe-
cies have not yet been noticed in our woods. One or two
common species oceur on sticks or fallen trunks, which are
decidedly gelatinous in point of texture and consistence. These
Fungi are named Clavati, from their club-like form.

There yet remains another group of allied Fungi, distin-






PRELIMINARY OBSERVATIONE. 11

cealed, till the sac in which it is contained is ruptured for the
dispersion of the spores. This division has received the com-
mon name of Gasteromycetes, The Puff-balls are the most ge-
nerally known example. Some of the most curious and typical
genera in this division do not occur in this country.

Very few of my readers will probably have observed the
underground species which constitute the first British group
of this second division. They abound however in many parts
of England, and may be detected like little tubers by simply
raking the surface. One of the largest, Melanogaster Broo-
meianus is commonly sold as a substitute for Truffles in the
market at Bath, and may be familiar to some. They differ,
however, materially in structure from real Truffles, as will be
seen hereafter. If the stem of a Boletus were removed, and
the pileus contracted into a ball, so as to conceal the hyme-
nium entirely, we should have a tolerable representation of one
of one of these tubers, especially if the tubes should become
complicated and sinuous and constantly cross one another,
Indeed, so much is this the ecase, that the beautiful orange-
coloured species, Hydnangium carotecolor, was first taken for a
diseased Boletus, and on the contrary, a badly dried diseased
Boletus has been inserted in my own herbarium as an Hydnan-
gium.* This first group is called Hypogei, from the subterra-
neous growth of the species which it comprises.

A very curious group of Fungi is closely connected with
these, though the similarity is visible only in a young state ;
I mean the Phalli (Plate 20, fig. 3). We have but few spe-
cies in this country ; but one is the pest of pleasure-grounds,
as at Kew, from its odious smell. In a young state they re-
semble eggs. The pileus (if it may so be called) is closely

* Weo have no British representative of the Pedazinei, which resemble in
many respects Boleti and Agarics, '






PRELIMINARY OBSERVATIONS. 13

The Puff-balls, it was remarked, were in their first condi-
tion cellular, though so dusty when mature. A large group of
Fungi, containing multitudes of the most exquisite micro-
scopic objects, is distinguished by the early condition being
creamy, or mucilaginous. They differ in many respects from
other Fungi, and especially because they seem often quite inde-
pendent of the substance on which they are developed. One
species, for instance, was discovered by Schweinitz, in America,
growing on iron which had been red-hot only a few hours be-
fore. I can myself answer for the true nature of the produc-
tion, as 1 possess a portion of the original specimen. I have
seen specimens again of another species, growing on a leaden
cistern at Kew, from which it could derive no nutriment.
Another was found by Sowerby, on cinders, on the outside of
the dome of St. Paul’s. In consequence of this and of some
peculiarities in the substance of which they are formed, re-
sembling that of which certain Infusoria are composed, a very
excellent observer, Dr. de Bary, has lately expressed a formal
opinion that they are animals; but a sufficient answer to this
is the fact that some of the species contain spiral vessels, and
have their spores surrounded by a distinct sac, exactly as in
an abnormal condition of Hymenangium (Plate 1, fig. 8, 6).
The most familiar example is that of the yellow, frothy, and
ultimately dusty substance which is so common on the tan of
stoves, and which is the plague of cultivators. Some species
of Reticularia also are so large as to attract notice, especially
R. mawzima, which sometimes runs over cucumber-beds, over-
whelming everything in its path, and choking the plants.
Spumaria mucilago 1s another conspicuous Fungus of the
group, which is far from uncommon on the stems of grasses.
Most however of the species are too small to attract general
notice, thongh from the elegance of their form and brilliancy
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case the spores are usually simple, in the latter they are often
arranged in necklace-like threads of greater or less tenacity.
The general name of the division is Coniomycefes, from the
dust-like nature of the spores. The four first groups are known
under the names of Spheronemei, Melanconiet, Phragmotri-
chacei, and Torulacei, the characters of which will be given in
the systematic portion of the work. I can point out no popu-
lar representatives of these subdivisions. My more immediate
object is simply to give some general notion of the plants
comprised in the term Fungi, avoiding as much as possible all
miecroscopic characters.

There is still another important group, consisting of two
divisions, Pucciniei and Ceomacei, of which a few species have
been long observed, though their real nature is often mis-
taken,—I mean the Rust, Smut, and Mildew so prevalent and
injurious to our corn-crops, besides a host of species which
infest other plants while still in a living state. In two genera
of this group the parasites obtain such large dimensions, and
are of so bright a colour, that they can scarcely escape notice
where they abound. To this are referable the jelly-like masses
on the different species of Juniper (Tab. 2, fig. 4, 5), which
not only resemble the gelatinous Tremelle in outward aspect,
but in some points of structure, proving clearly the connection
of the whole group of parasites with the higher Fungi, and
stultifying the views of those who regard these productions as
mere states of the cellular tissue of the plants on which they
are developed. Of these Fungi there are two groups. The
Pucciniei, to which the Wheat Mildew belongs, distingnished
by their articulate spores (Plate 1, fig. 4), and Ceomacei,
containing the Bunt, Rust, and other simple-spored, truly
parasitic, dust-like Fungi (Plate 1, fig. 5).

Every one is acquainted with the large division of Fﬁngi






PRELIMINARY OBSERVATIONS. 17

is necessary however to remark, that these productions, instead
of naked spores, have fructifying bodies (sporidia) enclosed in
sacs (asci or sporangia). (Plate 1, fig. 2.)

In those Fungi of the second series which have asci, the
receptacle which bears the fructifying stratum, whether exposed
or concealed from view, is more or less complicated in struc-
ture, while in those which have sporangia, it is loosely fila-
mentous, as in Mucedines. In a few instances however the
sporangia themselves are cellular; but in such cases the true
nature of the productions is often somewhat doubtful. On
these grounds we have two primary divisions,—Ascomyceles
and Physomycetes, whose names are indicative of their distinct
characters of ascus-bearing and sporangium-bearing Fungi.

The first group, of Ascomycetes, which meets us, is that which
is best known, as it includes such productions as the Morel,
and the large Pezize (Plate 22, fig. 4, 5, 6), or cup-shaped
Fungi, which attract admiration from their form and colours.
The scarlet Peziza, common in some districts on sticks, the
orange Peziza of wood, the vesicular Peziza of hot-beds, are
all well-known examples, and there are many others of va-
riable size and beauty which will reward researches in our
woods. One of the most® curious, Peziza venosa (Plate 22,
fig. 6), is a common inhabitant of the naked soil in woods or
gardens in spring, some inches in breadth, and remarkable for
its wrinkled hymenium and nitrous odour. The leading spe-
cies of the group are mitre-shaped or club-shaped; but the
hymenium, and the receptacle on which it is spread, by va-
rious gradations, at length form a perfect enp, which in the
higher species is borne upon a stem, but in others is perfectly
sessile or expanded, in which case it resembles eclosely those
Fungi of the Gill-bearing division, which present a smooth,
even hymenium (Auricularini). These 'ungi are called collec-

¢






PRELIMINARY OBSERVATIONS., 19

species are distinguished from Clavaria by their having their
fruit contained in perithecia, which are very conspicuous be-
neath the cuticle when the plant is divided,

A very distinet division contains some of the productions
which are commonly known under the name of Mildew. These
in a young state are white and mealy, and are known as Hop
Mildew, Rose Mildew, etc. ; but as they grow, they form first
yellow, then black, speck-like sacs, which contain a different
form of fruit. These sacs are attached to abundant filaments, and
therefore approach somewhat in appearance to Moulds. They
are called Perisporiacei, from the typical genus Perisporium.

There 1s yet another small group, of which one genus con-
sists of Fungi which grow principally on animal substances, as
decaying hoofs, horns, feathers, etc. These, however, are not
very common, and arve therefore little known. The group is
called Onygenei, a name alluding to the growth of one of the
species on hoofs of animals,

We have still another set of productions which rank amongst
Fungi, some of which are popularly known. They are the
Sporangium-bearing Fungi noticed above, p. 17. They consist
of two groups only, the first of which comprises the dark felt-
like Fungi, which run over the leaves of living trees. They are
uncommon in Great Britain, and it is probable that they are,
in general, conditions of other Fungi. They are called Anten-
nariei, from the threads of some of them when magnified re-
sembling the antennwe of beetles. The other contains those
Moulds which have distinet sacs on their threads, and not
naked spores. The common Moulds of paste and of rotting
pears are well-known instances. The finest British example
is Mucor nitens, which grows on fatty substances, and attains
a considerable size. Most of the species, however, are merely
microscopic objects.

(o












NATURE OF FUNGI. 25

of corals; but it is now perfectly certain that such notions
were ill-founded, and that these bodies agree in the main
principles of growth and structure with other vegetables. In
several species the complete progress from the minute spore
to the perfect plant has been traced step by step, till the
circle has been complete, and the new spore ready again for
reproduction. In one group alone, as stated above (p. 13),
doubts exist as to the real nature of the objects it contains,
because the general mass does not usunally counsist of real fila-
ments or cells, and the substance of which they are composed
is of a different chemical nature from that which forms the
framework of all known vegetables.® Ultimately, however,
true cells are always prodnced, and in one genus spiral vessels;
and both Mr. Broome and myself have in certain genera ob-
served distinet saes growing from the fundamental framework
and not from the mere slimy mass which it encloses, in which
the spores are developed, and sometimes from a specific point,
as in the higher Fungi (Plate 1, fig. 6), the free portion of the
spore being rough with granules, while the inner portion, from
its contact with other spores, is smooth.+ Besides, in Lyco-
gala terrestris there is as distinet a fibrillose spawn penetra-
ting the soil as in any Lycoperdon (see Corda, fase. 6, t. 2,
fig. 37 ; and text, p. 15). Fries, moreover, in a letter received
while writing this, calls my attention to the early stage of
the fructiferous cells in the genus Polysaccum, and to the
amorphous, unctuous, semiliquid state of young Polyporus
Sehweinitzii, resembling closely that of an infant Athalium.
Though, however, I have myself little doubt as to these pro-
ductions being vegetables, as well as other Fungi, and T am

# Tt is something like the “sarcode™ of Dujardin, and not ¢ cellulose,”
+ Exactly as in the achenin of many Composite, as, for example, in those of
Rhagadiolus,
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if kinds not hitherto detected present themselves, they are
either such as are well known in other districts, or species
which have been overlooked, and which are found on better
experience to be widely diffused. There is nothing like chance
about their characters or growth. It is quite astonishing how
few new species have been met with in Sweden since the pub-
lication of the ¢ Epicrisis’ of Fries in 1838, though acute bo-
tanists have studied them most accurately in the course of
the last twenty years, and especial attention has been lately
paid to them with a view to making as complete a collection
as possible of drawings of the fleshy or softer Fungi for the
Musenm at Stockholm, and of the few novelties which have
turned up, some have already occurred elsewhere.®

It is therefore almost useless to advert to the third notion,
though a very common one, which would regard these pro-
ductions as the creatures of chance, or of a happy concurrence
of circumstances favourable to their growth from inorganic
elements. It is true that they often occur in unexpected
situations, and from their extreme rapidity of development,
sometimes seem as if they could not have originated from
anything like seed ; but as accurate inquiries have now thrown
light upon much of the mystery in which the origin of intes-
tinal worms was but lately involved, so the phenomena which
attend the growth of Fungi are gradually receiving light, and
they are found to follow essentially the same laws as more
perfect vegetables.

The notion of equivocal or spontancous generation, indeed,
is now all but exploded amongst scientific men, The most
careful experiments show that, without pre-existent germs,

* Copies of many of these drawings have been forwarded to me by the kind-
ness of Fries, and from these 1 have already been enabled to recognize one of
the very few new species (Agaricus gliodermus) as British.






CHAPTER III.
“HABITATS OF FUNGI.

Ir is difficult to point out any substance or situation where
conditions exist capable of supporting vegetation, in which
Fungi, in one or other of their forms, may not be developed.
The general notion is that Fungi are essentially the ereatures
of decay ; but this notion arises only from a very limited ap-
prehension of the objects comprised under the name ; for not
only do we find them on putrescent logs or vegetables, but
they occur sometimes on bare flints, on glass,—as on our
window-panes and the lenses of microscopes,—or even on
smooth metallic surfaces; but they establish themselves also
in the most poisonous solutions, and in fluids where no de-
composition has at present taken place. But more than this,
they are found on living structures, whether animal or vege-
table, at whose expense they grow. About fifteen years since,
when so much was said and written about Fungi in conse-
quence of the interest which was attached to the potato mur-
rain, it was a favourite dictum, even amongst men of some
pretensions to science, that Fungi could not grow upon healthy
substances. It is, however, now a well-established fact that
the most healthy fissues may be affected by Fungi, though
they rapidly become diseased under their influence. Deferring
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truncorum, so remarkable for shooting out its long thread-
like sporidia under the influence of the sun, is found on im-
mersed logs or sticks. A fine Spheria, not yet observed in
this country, is found in Algiers on submarine ph®nogams,
and other instances occur where the daily wash of salt-water
has not prevented the growth of Fungi. The ubiquitous
Spheeria herbarum flourishes even on seaweed thrown up by
the waves. ,

I am not at liberty to reckon as Fungi the curious Moulds
which grow on dead fish, making them conspicuous as they
float on the surface of the water by the foggy halo which sur-
rounds them. These productions differ so essentially in their
mode of reproduction from Fungi in general, that at present
it would be rash to speak too positively about them; but, in-
asmuch as their peculiar characters seem to depend entirely
upon the degree of moisture to which they are exposed, there
1s some reason to hesitate and to wait for further information.
I have no doubt that the Mould which is so common on flies
in autumn, oozing out as it were between their abdominal
rings, is a mere condition of one of these anomalous produc-
tions. Nay, it was known long since that the same animal
which, when immersed in water, produced one of these
puzzling plants, when exposed to a slight degree of moisture

gave birth to a true Mucor, or Mould.

A gigantic Mould, of a dark shining green when dry, ap-
pears frequently on casks, or on the walls in oil-mills. The
same species oceurs sometimes in great abundance on casks
of grease, flourishing in the most wonderful degree, and ulti-
mately exhausting to a great depth the substance in which it
grows. As it is far larger than any of the common species
of Mucor which grow on fruit or decaying vegetables, it was
long considered as belonging to a distinet genus, under the
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and colour (Anfennaria cellaris) is peculiarly attached to
wine-cellars, where it is the pride of the merchant when it
hangs about the walls in black powdery tufts. It is not, how-
ever, the only occupant of wine-cellars. There is a Fungus,
whose exact character is unknown, which first attacks the
corks of wine-bottles, destroying their texture, and at length im-
pregnates the wine with such an unpleasant taste and odour
that it is perfectly unfit for use; while another, equally ob-
scure as to its kindred, after preying upon the corks, sends down
branched threads into the liquid, at length rendering it a mere
caput mortuwm. Dry-rot, again, is peculiarly attached to cel-
lars, to the destruction of wine-shelves ; and an instance is on
record in which this or some other Fungus attacked a cask of
wine, and increased to such an extent as to completely block
up the entrance. The wood of the cask was the first object of
attack, but the wine supplied a great portion of the sus-
tenance of this enormous monster, which is only equalled by
the great curtain of Dry-rot which lately covered the walls of
a sandstone railway tunnel in the north of England.

Perhaps the most curious circumstance under which Fungi
are developed is when they are found in situations apparently
completely excluded from the external air, as the Potato
Mould, in the cavities of the fruit of Tomato, Dactylivim
roseum in the hazel-nut, or a red Penicillium in an egg. The
spawn of Fungi, however, is capable of making its way, and
that very rapidly, through the closest structures. In some
cases its progress from without is casily traced, in others it
is wholly obscure, and yet in multitudes of instances, as in
a large proportion of the Spheriacei, it is quite certain that
it must have penetrated at some period into the matrix,
whether in a living or a dead condition, A few minute
species, indeed, have never been found in any other sitnation












GEOGRAPHICAL DISTRIBUTION OF FUNGI. 35

113 British, 20 European species which may be expected to
occur in this country, 95 Tasmanian species of European type,
19 subtropical, with 28 of extra-European type—Chilian, Ant-
arctic, and Tasmanian. If New Zealand be the point of com-
parison, we have in 158 species 48 British species, 6 European,
3 cosmopolites, 19 tropical and subtropical, with a few from
various localities, 42 new species of European forms, 5 Aus-
tralian forms and 28 subtropical, or, in other words, 58 tropical
and subtropical types, including all that are not European, and
100 European. The proportion of European types is, there-
fore, much larger in Tasmania than New Zealand, though we
have still a large proportion in the latter locality. Even in
tropical countries—that is, tropical not only as to latitude but
as to climate, for with high elevations we may have alpine
seasons—we always find a certain though variable proportion
of European species. In Cuba, for instance, there is a fourth,
in Java a third, while in the Philippine Islands there is only
a twentieth of such species. Amongst these are a few species
found in every part of the globe.

The scope of this work does not admit of any closer com-
putation, thongh materials are not wanting for fuller compa-
risons than have yet been made. Still much yet remains to
be done amongst tropical Fungi. Those of the greater part
of India, for instance, except as regards the Himalayas, are
almost unknown. It must be remembered, however, that alti-
tude has more to do with the presence of particular species
than latitude. As regards the Sikkim Himalayas, for ex-
ample, we have in the hissing hot valleys towards their base,
truly tropical species; higher up are subtropical species of
Ceylon and Java; then those of southern Europe; while as
you ascend, multitudes of species either identical with or
closely allied to northern European species make their ap-
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nonyms which appear in the works even of the best Fungo-
logists. Much remains also to be done in the south of Eu-
rope, notwithstanding the labours of such trustworthy autho-
rities as Vittadini, and till the Southern Fungi are worked out
in the same spirit and with the same accuracy with which
he has attacked a portion of the Fungi of Italy, it will be
impossible to ascertain correctly the limits of species.

It is requisite, however, not only to study their limits in
latitude, but the geological limits also. These will probably
prove far more striking. The predominance of Truffles in
limestone formations above other strata 1s a well-known fact,
and there is little doubt that a comparison of lists belonging
to different formations would give equally striking results in
other groups. The subject is well worth attention, and will
be found highly interesting to those who have facilities of
visiting different districts for comparison. It must be re-
membered, in considering this subject, that species cannot
become permanent inhabitants of any district if extremes
exist destructive to their spawn. Excessive drought, or mois-
ture, extreme heat or cold at certain times of the year, may
prevent the establishment of a species, especially where that
species is a long time before it sends up perfect fruit from
its spawn. It is probable that few ever make their appear-
ance which are not able to exist permanently. The Vine Mil-
dew and Potato Mould are at present examples in favour of
this notion, but it is to be hoped that, under some peculiar
concurrence of circumstances fatal to their growth, they also
may at length entirely disappear.

But little can be said of the occurrence of Fungi in earlier
periods of the earth, before the introduction of man into the
universe. No certain traces of Fungi are to be met with till
very recent periods, though a few anomalous productions have
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CHAPTER V.
- GROWTH OF FUNGI.

Funer consist of two principal parts, the vegetative and the
fructifying. If we take for instance a common Mushroom,
the vegetative is represented by the spawn, which for a time
carries on all the existing functions of the plant; the fructi-
fying by the stem with its cap and gills, which bears nearly
the same relation to the spawn, as the flower with its various
organs to the stem on which it grows. The spawn may flou-
rish for years without ever bearing any fruit, but fruit can
never be produced without spawn. This fact is generally
overlooked, because the fruit bears usually so very large a
proportion to the spawn ; but the proportion is not greater
than in many parasitic plants—as, for instance, in the Raf-
flesia, which grows on the roots of Cissus, with but a very
slight apparatus between the flowers and the matrix ; and the
same may be said of Balanophore, of which one is represented
in Plate 2, fig. 8.

The spawn of Fungi, whether in a cellular or filamentous
condition,—for it undergoes an infinite variety of modifica-
tions,—is developed in various situations, and even when pre-
sent beyond a doubt amongst the tissues of plants at whose
expense it lives, 1s very difficult to detect, in consequence of
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common in autumn on pears, apples, and other fruit, and fre-
quently while yet hanging on the tree.

In the fields we see this tendency illustrated by the forma-
tion of fairy rings, which have for a long time puzzled philo-
sophers, and are not without their difficulties now. These
rings are sometimes of very ancient date, and attain enormous
dimensions, so as to be distinctly visible on a hillside from a
considerable distance. It is believed that they originate from
a single Fungus, whose growth renders the soil immediately
beneath unfit for its reproduction. The spawn, however,
spreads all round, and in the second year produces a crop,
whose spawn spreads again, the soil behind forbidding its
return in that direction. Thus the circle is continually in-
creased, and extends indefinitely till some cause intervenes to
destroy it. If the spawn did not spread on all sides at first,
an arc of a circle only 1s produced, The manure arising from
the dead Fungi of the former years makes the grass pecu-
liarly vigorous around, so as to render the circle visible even
when there is no external appearance of the Fungus, and
the contrast is often the stronger from that behind being
killed by the old spawn. This mode of growth is far more
common than is supposed, and may be ohserved constantly in
our woods, where the spawn can spread only in the soil or
amongst the leaves and decaying fragments which cover it.

The rapidity with which spawn penetrates, and the depth
to which it enters, is often quite surprising. The most solid
timber, in a few months, when exposed to the weather and
in a damp situation favourable to the development of Fungi,
will sometimes show unequivocal traces of spawn. I have
seen, for instance, elm trunks which were perfectly sound
when felled, penetrated by the end of the second year with
spawn to within a few inches of the centre; and in this case
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Wheat Mildew, for instance, often arrives at a certain stage
of growth without perfecting its fruit, a fact which suffi-
ciently accounts for the apparently sudden appearance which
it makes in seasons favourable to its full development amongst
our crops.

As regards the growth of individual Fungi, it takes place
essentially in a direction from the centre to the circumference,
or, in other words, it is centrifugal. Hence a Polyporus, such
as P. frawzineus, involves every stick and blade of grass in its
way as it increases in diameter. The mode of growth is ad-
mirably illustrated by a section of Polyporus hispidus, so
common on apple-trees, in which the threads of which it is
composed are seen to radiate in one direction towards the
pileus, where their free ends form the hispid fascicles on the
surface, and in another direction towards the hymenium,
where they form the walls of the tubes and sporophores. It
is not indeed intimated that no growth takes place in any
other direction, but that the main direction is centrifugal.

Fungi are in general of short duration, but some go on
increasing for years. Polyporus frawineus, though only a few
inches across, the first year, attains at length a breadth of as
many feet. Some of the stipitate Polypori scarcely attain
their full characters till the second year, and a few even of the
softer species, if they get through the winter, sprout again
from the portion of tissue which remains sound. In such
case, though at first the nutriment was derived from the
matrix, by means of the spawn which performs the funetions
of roots, life is carried on by the absorption of surrounding
moisture, and perhaps partly at the expense of the dead
Fungi. Even some Agarics, as 4. fusipes (Plate 5, fig. 5),
seem sometimes to sprout from the decayed stumps of the
previous year, without any fresh mycelium,
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threads or of their ramifications, when they are called Spores
(Plate 1, fig. 1 @). Hence when Fungi are reduced to the
very simplest forms under which they can appear, we have on
the one hand the genus Gymnosporium (Plate 1, fig. 8), which
consists of an almost rudimentary base or spawn, for no
Fungus ‘can grow without* some cells or threads, however
obscure, from which the fruit may spring. On the other hand,
we have the genus Ascomyces (Plate 1, fig. 9), consisting in
like manner of asci filled with sporidia.

In these cases the reproductive organs predominate to the
almost total exclusion of the vegetative. In almost every
case, however, the parts which bear those organs are the most
conspicuous, and often the only ones which attract general
notice. The pileus of an Agarie, for instance, with its stem
and gills, or, speaking collectively, the fruit, is far more pro-
minent than the spawn or mycelium. The largest Agaric,
however, admits of close comparison with the simplest Mould.
Let us take as an example Bofrytis (Plate 1, fig. 7). We
have three evident parts: the horizontal threads which creep
amongst the loose tissue of the under side of the leaves, which
answers to the spawn of the Mushroom; the erect threads
which spring from it, bursting through the stomates, which
are represented in the Mushroom by the threads or cellular
tissne of which the stem of the Mushroom is composed, and
which, branching in every direction, pass into the eap, and
from thence into the gills,+ where their free extremities

* The Yeast-plant may seem an exception. It must be remembered, how-
ever, that it is originally derived from a Mould or Moulds, which have two dis-
tinct parts, the spawn, or, as it is called in this case, Aypha, and the fruit-
bearing threads. ;

+ According to Bonorden, in some casea the external cells of the stem form
the fructifying portion of the gills, but this is exceptional, the fructifying tissue
of those organs being in general derived from the cells of the cap or pileus.
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tions of species in the former group—is formed, seems at first
sight totally different from that of other Fungi. But the gra-
dations are very gentle, and every intermediate condition may
be found. In these as much as in the Fungi of the primary
group, there is a distinction of spawn and fruit, though the
difference is in this case even more highly exaggerated, espe-
cially in those instances where a distinet receptacle occurs,
in which the perithecia are lodged, as in Xylaria (Plate 24,
fig. 1, 2), and Cordiceps (Plate 23, fig. 4, 5, 6, 7).

Beside the general tissue of which Fungi are composed, in
a few species, as the Lactarii (Plate 13, fig. 2, 3, 4), or milky
Agarics, there are distinet vessels like the vessels of the latex
in pheenogams, which contain a milky fluid. They exist in
all parts of the plant, especially in the gills, where they part
with their contents on the slightest touch. This fluid is of
various ml{:-'urs, mild or extremely acrid, and often changes
colour when exposed to the air. When dry it forms an unc-
tuous mass, which burns with a brilliant flame. In some
Russule (Plate 13, fig. 5, 6, 7, 8), though probably not in the
species represented in the Plate, these vessels exist, but con-
tain a watery fluid only.

In many Fungi, something at first sight quite distinet from
the cellular tissue seems to exist, in the shape of a viseid flud
which clothes the surface, or which occupies in a more or less
condensed form portions of the plant. In every case, however,
in which T have examined this under the microscope, the
slime appears to be formed of extremely delicate gelatinous
threads, while the firmer gelatine is formed either of similar
threads or of threads with extremely thick external walls and
a very slender cavity.

The soft pulpy mass of which the Myazogastres ave com-
posed, destitute as it is of cells, and hardening into threads
and peridia equally destitute apparently of organie structure,
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CHAPTER VII.

PROPAGATION OF FUNGI.

Funer are propagated by cells, which either separate by
" means of a constriction from privileged portions of their
tissue (spores) (Plate 1, fig. 1), or are produced freely (spo-
ridia) within certain sacs called asci (Plate 1, fig. 2) or spo-
rangia. In a few exceptional cases, thongh attached to the
tips of the fruit-bearing threads, they are surrounded by a
common membrane (Plate 1, fig. 8, 6). Whether the repro-
ductive bodies, however, be called spores or sporidia, they
have a singular tendency to appear in definite numbers, either
in twos, fours, or multiples of four. Amongst the lower
sporiferous Fungi there is seldom any attempt at arrange-
ment; but in the higher, the sporophores almost uniformly
have four spicules, and each of these is surmounted by a
single spore. Very rarely there are but two, and still more
rarely, as in Phallus, the number exceeds four. Amongst the
sporidiiferons Fungi, the most common number of sporidia in
each ascus is eight; where they are very large, this is some-
times reduced to four, and, on the contrary, sometimes in-
creased to sixteen, thirty-two, ete. In some cases the num-
ber is indefinite, and, as far as T know, amongst the Vesi-
culiferi always so. The same law does not hold good when

I
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Besides these propagative bodies, other extremely minute
bodies are produced either on threads or in distinet perithecia
or cells in certain Fungi, as Bulgaria inguinans, Hysterium
Rubi, ete., which from analogy are supposed to have some-
thing to do with the impregnation of the normal fruit. In
this case the organs which contained them are called anthe-
ridia, or spermogonia, and the bodies themselves spermato-
zoids. It is very doubtful at present whether the cells which
project from the gills in Agaricus, Coprinus, Boletus, ete.,
are of the same nature, but it must be remembered that in
many cryptogams the mode of impregnation far more closely
resembles that in animals than that in phenogams, and
therefore it does not follow that a more perfect type may not
exist amongst the lower than amongst the higher Fungi.
Sometimes amongst the ascigerous Fungi, as in Neclria
inaurata, there are asei containing, the one eight sporidia, the
other a multitude of minute granules. These secondary asci
may perhaps with as much justice be considered antheridia as
the bodies mentioned above. It is observable, however, that
in the other cases the spermatozoids are always produced at
the tips of delicate threads or their branchlets, while these
little bodies are produced freely in the saes like sporidia. Tt
1s fo the Messieurs Tulasne that we are chiefly indebted for
this knowledge, as also for the curious facts which I am about
to mention.

In many of the parasitic Fungi, belonging to the same sec-
tion as the Wheat Mildew and Bunt, a very curious process
takes place. The reproductive organs, which from analogy
are commonly called spores, do not directly propagate the
plant. These bodies however germinate, and often at definite
points, exactly after the fashion of pollen-grains, and after a
time produce on their threads secondary and sometimes ter-
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yeast Fungus, which may be reproduced for centuries without
ever throwing up the true fructifying threads, exactly as among
Mosses, a species may exist age after age, though never bear-
ing froit. -

In some instances undoubtedly when a plant is once tho-
roughly traversed by the spawn, even though it dies or is cut
down by cold every year, a Fungus may be propagated for a cer-
tain time by that portion which remains in the perennial root.
Plants for instance of Achillea Ptarmica, which I brought
from Lille strongly infested with Labrella Ptarmice, yielded
for a year or two scanty crops of the Fungus, till it ceased to
appear altogether, and the same circumstance took place in
my garden with FViola odorata, which was distorted with Poly-
cystis Viole. Similar instances have been observed at Paris.
It is curious that so few of these parasites appear in our
stoves. Graphiole Phenicis, on one or two kinds of Palm, is
almost the only one which has been observed, but whether
1imported or not it is difficult to say.

If those Moulds which infest fish or aguatic vegetables, as
Leptomitus, Saprolegnia, ete., when immersed in water, be
truly Fungi, we should have a more perfect type of impregna-
tion than is presented by the supposed antheridia—at least
one more nearly resembling that in animals; but we are not
at liberty to assume their affinity to Fungi, and for the pre-
sent they must be left amongst the Aige, to which they ap-
proximate closely as regards their reproductive organs. For
a history of these I must again refer to the ¢ Introduction to
Cryptogamic Botany.’
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Tricholoma from one of the subgenus Clitecybe, because, though
one 1s distinguished by having the gills emarginate or sinuated
behind before their attachment to the stem takes place, and
the other has the gills acutely adnate without any emargina-
tion, modifications occur on either side; while in Clifocybe,
in an early stage, there may be a decided emargination, in
Tricholoma, from the depression of the pileus, the gills may
become decurrent. And yet these characters are founded in
nature, and are satisfactory enough when the variations to
which they are subject are properly appreciated. Still more,
changes of outward foum may ocecasionally take place, incon-
sistent with the character of the species. Thus we may have
umbonate individuals where the pileus ought simply to be
obtuse, while a stemless Agaric may exhibit a stem or the
contrary. The fact, however, is, that as in phenogamic
botany the sum of characters must be looked to, while it is
remembered that no definitions in natural history can be
strictly mathematical. Where species are very difficult to
distinguish, it is in general because forms are separated which
are too closely allied, an evil which is familiar enough to every
practical botanist, though apt to be overlooked or completely
ignored by the inexperienced or mere localists. The essential
characters are often the least superficial, and hence the young
botanist is apt to make mistakes, from confounding mere ana-
logies with affinities. Some Agaries of the subgenus Pratella,
for istance, would never be separated from others of the
subgenus Lepiota, without examining the nature of the spores,
These organs, moreover, sometimes differ in closely allied
apecies of such similar external characters, that it would be
impossible to distinguish them without having recourse to the
microscope.

If there is difficulty about species, there is often far more
about genera. The characters in so natural a group are
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those instances in which it is accidentally formed on the upper
surface, how much it is modified. There are, however, many
“of the lower species in which it is superior, in which case the
hymenium is said to be resupinate. This character is not
however constant, for when the substance on which the
Fungus grows is placed in peculiar condiiions, the edge of the
patch will become detached, and will follow the common law
of turning its hymenium away from the light, and thus from
a resupinate will have become a reflected, or even a dimidi-
ate Fungus. The contrary process sometimes takes place, by
which dimidiate species become resupinate, insomuch that a
vast quantity of resupinate Polypori are referable, when pro-
perly understood, to higher species. Even some Agarics are
resupinate, but these oceasionally turn away their hymenium
from the light, or on the contrary the pileus which was at first
shortly stipitate becomes gradually excentric and turns over,
exposing the hymenium. The tendency amongst the higher
Hymenomycetes is so strong to produce the hymenium on the
lower side, that in some cases, especially in the genus Poly-
porus, if the plant be accidentally reversed, the hymenium is
gradually obliterated, and a new hymenium formed on the
other surface. In consequence, where Polypori are in very
vigorous growth, it is often difficult to preserve them in a
natural state. A little change of situation completely oblite-
rates the orifices of the pores, and if an hymenium be formed
above, the whole characters of the plant are altered.

Not only do many Fungi remain long in the state of spawn
without forming fruit, but they give rise occasionally to pro-
ductions quite at variance with the characters of the perfect
plant. Tence a number of spurious genera and species ori-
ginate which are justly struck out of every scientific Flora.
The genus Rhizomorpha, for instance (as mentioned above,
p. 42), where it is really fungoid, consists, except in a solitary
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in some exotic Polypori. As regards the former case, Len-
tinus lepideus and Polyporus squamosus sometimes produce
little more than stems, and in the latter the stem becomes
so branched as to resemble a stag’s-horn. Agaricus osirea-
tus als=o, when grown in a vault, assumes sometimes a most
beautiful appearance, like that of a cauliflower, without any
definite pilei. Sometimes even in the open air the stem
swells above and forms a sort of club, without any pileus.
This is the case in dgaricus popinalis and the North Ameri-
can 4. abortivus. In some cases, again, the pileus, though de-
veloped, is never perfected, as in a curious form of Lentinus
tigrinus not uncommon in the United States, where the
whole forms a firm mass, suggesting, with its intricate abor-
tive gills, some new genus, rather than that to which it really
belongs.

I may mention here that a strange transformation takes
place in a portion of the fruit of dgaricus racemosus. The
stem bears little pilel on its sides, as well as one which is
terminal. This latter has gills like a common Agarie, but
the lateral pilei are spurious, and have the structure of a
Stilbum. A somewhat analogous circumstance takes place
in some species of Ascophora, where the lower vesicles con-
tain very different sporidia from that which is terminal,
though in other respects the difference is not so striking as
in the Agaric just mentioned. Species of Nyctalis, when at-
tacked by Asterophora, become nearly abortive, though there
is still some trace of gills.

The spores of Agarics, though apparently perfect, are
sometimes deficient as to their internal structure, and there-
fore abortive ; and I have observed the sporidia in Spheria
to become diseased from the conversion of their cnllﬂents
into a dark solid mass.
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species as are firm and easily preserved are collected almost
indiscriminately, the vinegar in which they are kept in all
probability neutralizing the poisonous alkali which all of them
contain in a greater or less proportion. The use, however, of
fresh Fungi is not always unattended with danger. Some
species seem to be uniformly poisonous, while others,—and
amongst these even the common Mushroom,—though usually
safe, occasionally lead to mischief. This, in all probability,
depends upon the varying quantity of poisonous alkali which
enters into their composition. Inecredible as it may seem to
us, who never seruple to eat the true Mushroom, that species
is most carefully excluded from Italian markets; while, on
the contrary, with the exception of the Truffle and Morel, it is
almost the only one which is allowed to be exposed for sale
in Paris.

In countries where the consumption of Fungi is large, ac-
cidents constantly happen, notwithstanding the pains which
are taken to exclude doubtful species from the markets, in
consequence of mistakes as to species, though it is probable
that the peasantry are far better acquainted with their distine-
tions than ourselves. In our own country, the prejudice
against the use of anything except the common Mushroom is
very strong. We are, however, surrounded by a great deal of
wholesome and pleasant food, of which we cannot avail our-
selves from mere ignorance. The common fairy-ring Cham-
pignon (Plate 14, fig. 5), for example, is the very best of all
our Fungi, and yet there is scarcely one person in a thonsand
who dare venture to use it. With common observation, no
mistake need he made, though another species of Marasmius,
M. urens (Plate 14, fig. 8), possessing highly acrid qualities,
sometimes accompanies it, and might pass muster, if attention
be not paid to the narrower gills and their darker colour,
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induce dysentery here, is taken with impunity. Willdenow
informs us that for some weeks he lived on Fungi and coarse
bread, and enjoyed during the time the most excellent health.
It is, however, certain that if the species were consumed indis-
eriminately, without the use of neutralizing condiments, there
would be many fatal accidents. Even with care and know-
ledge, disasters may occur. Dr. Badham once suffered vio-
lently from simply tasting some of the spores of one of the
milky Agarics which he had collected ; and a fatal accident
was nearly happening to one of his friends from eating acci-
dentally a small piece of some Fly Agaries which had been sent
by him with a view of making a decoction to poison flies. The
schoolmaster in his parish was extremely i1ll on one occasion
from mistaking the tarragon-scented Agaricus FEuosmus for
A, ostreatus, a species, it may be observed, scarcely worthy of
being the subject of experiment.

Few species, however, have such virulent properties, and in
general the taste or texture of dangerous species is such as
render them unacceptable. The safest plan, where persons
venture on experiments, is never to try any which have a dis-
agreeable or forbidding smell, while those with a sweet or fa-
rinaceous odour are generally safe; never to use any species
except when perfectly sound, and to take care that they are
cooked in such a way as to secure their being tender and easy
of digestion ; and, above all, be their qualities what they may,
always to partake of them with moderation. If these rules
are attended to, and plenty of bread is eaten, there will be no
fatal accidents; for it is presumed that those persons will
abstain altogether from their use, with whose constitutions
they never agree.

The ecommon Mushroom, the Truffle, and Morel, are im-
portant articles of commerce, but more especially the first,
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whether in a fresh state or in the form of ketchup. The extent
to which this latter article is prepared is quite astonishing. A
single ketchup-merchant has, at the moment at which I write,
in consequence of the enormous produce of Mushrooms du-
ring the present season, no less than eight hundred gallons on
hand, and that collected within a radius of some three or four
miles. The price of Mushrooms for ketchup in country dis-
tricts varies very greatly in different years. In the present
year it has not reached, at least in the district in which I
write, one penny per pound, while in some years as much as
fivepence is readily given. In years of scarcity, almost any
species that will yield a dark juice is without scruple mixed
with the common Mushroom, and it should seem without any
bad consequence, except the deterioration of the ketchup.
The best ketchup, however, is made undoubtedly from the
common Mushroom (4. campestris), and especially from that
variety which changes to a bright red when bruised. That
from A. arvensis (Plate 10, fig. 4) is far inferior. Good ketch-
up may be made from 4. procerus and some others, and that
from. the Champignon is excellent, but so strong that it re-
quires to be used with caution. Morels also, when abundant,
yield, treated in the same way as Mushrooms for ketchup, an .
admirable condiment,

An important use is made of a particular condition of cer-
tain species of Mould in the preparation of fermented liquors,
under the form of yeast. This consists, as is well known,
of more or less oval bodies, which continually give off joints,
50 as to produce short, branched, necklace-like threads. These
Joints soon fall off, and give rise rapidly to a new generation,
which is successively propagated till the substance is produced
known under the name of yeast. When placed under proper
conditions, the joints undergo a further change, and give rise



USES OF FUNGI. 65

to two or three species of Mould. The effect of yeast seems to
depend upon the fact that whenever there is an interchange
of fluids on two sides of a living membrane, chemical change
takes place, and thus there are millions of points, when the
yeast-globules are diffused in the wort, at which fermentation
18 carried on. The same observation applies to bread. The
different kinds of fermentation depend upon the degree of
temperature to which the fermenting body is exposed. The
globules of which yeast is composed retain their power of ve-
getation for months, and are capable of being preserved in a
dry state, in which form they are largely imported under the
name of German yeast. This compound is, however, some-
what capricious in its deportment. A sudden blow, for in-
stance, is said to destroy its powers of germination. The
spawn of Moulds assumes sometimes a fleecy form, and in-
stead of globules consists of matted threads. In this state
it is the well-known Vinegar-plant, which has an extraor-
dinary effect in promoting acetic fermentation under proper
conditions of temperature. Little at present is known of
putrefactive ferments, but there is reason to believe that a
third condition of Moulds, consisting of extremely minute
bodies endowed with molecular motion, is conducive to the
process.

The other uses to which Fungi are put are few, and mostly
of little importance. The German tinder, or Amadou of
commerce, so familiar to cigar-smokers, is made from the
pileus of Polyporus fomentarius, beaten out and steeped in
a solution of saltpetre. The pieces are often of consider-
able size, and when sewn together are sometimes fashioned
into coarse garments. It is also used for Moxa, Polyporus
officinalis was once extensively used in medicine as a purga-
tive, but it is seldom employed now. The Jew’s-eap (Plate

F
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coction to destroy bugs and flies.® Polyporus betulinus, when
dressed, makes excellent razor-strops, probably from contain-
ing minute crystals hard enough to act upon the steel. When
wood is impregnated with the spawn of Peziza @ruginosa, it
assumes a beautiful green tint. This is applied to various
ornamental uses by the turners at Tunbridge Wells. Few
people who admire it when manufactured, are probably aware
to what it owes its attraction.

IFrom the bright green produced in fairy-rings by the de-
cayed Fungi of the last year’s growth, it has been suggested
that Fungi might form a valuable manure where they occur
in great abundance. If collected for this purpose, they should
be piled up with alternate layers of sand or light soil, to
absorb their abundant moisture, exactly as is done in some
districts with seaweed. It is, however, to be feared, that the
result would not pay the expense, as the solid parts bear so
small a proportion to the fluid. Water-weeds have been col-
lected as manure within my own experience, but the waste
was so great that they did not pay the expense of ecarting,
though, from the quantity of animal matter which accom-
panies them, they promised well; and for the same reason it
is to be feared, notwithstanding their richness in fertilizing
matter, that Fungi may prove equally unprofitable.

* For a singular account of its application to the purposes of intoxication,
and the effects it produces, see Lindley's © Vegetable Kingdom,' p. 38. A still
worse abuse is made by the people in West Africa of the magnificent Polyporus
sacer, who worship it, like some other natural objects, as a god.
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these cases Fungi originate disease, though it is pretty certain
that they frequently aggravate it. The spores of our common
Moulds float about everywhere, and, as they grow with great
rapidity, they are able to establish themselves on any surface
where the secretion is not sufficiently active or healthy to
throw off the intruder. Where the spores are very abundant,
they may sometimes, like other minute bodies, obstruct the
minute cells of the lungs, but there is no reason to believe
that they induce epidemic diseases, such as cholera or influ-
enza, accnrcling‘to an opinion once somewhat prevalent, what-
ever their abundance may be, or however easily they may
be collected, as some assert, at the mouths of sewers, or in
other situations likely to produce miasma.

One very curious production, known under the name of
Sarcina, from its resembling minute woolpacks, is a pretty
constant attendant on cancerous affections of the stomach,
though not confined to them. Not only has it been found
in certain secretions, but Dr. W. Tilbury Fox has discovered
bodies which he cannot distinguish in severe cases of the skin
affection called Tinea tonsurans. Dr. H. O. Stephens found
an organism of precisely the same structure, though of a
bright-orange, on imported bones, at Bristol; and Dr. Lowe
found Sarcina in profusion in water in which he had placed
some crystals of cholesterine. It is probable that this is a
mere condition of some common Mould, but every attempt to
make it germinate and produce its proper fruit has at present
failed.

The influence of Fungi in the production of certain cuta-
neous disorders is now placed beyond all doubt. A few spores
rubbed into the skin, or inserted in it, soon produce the dis-
ease known by the name of Porrigo lupinosa, and experiments
have lately been made which tend to show that this imme-
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staple food of man., Most of the Fungi which attack living
vegetables belong to the lower Orders of the tribe. The
spawn, however, of higher species is often fatal to trees and
herbaceous plants, by running over the roots and inducing
decay. It has been long known that trees would not in ge-
neral flonrish where others had grown before, and this was
attributed to exhaustion of the soil ; it is now, however, ascer-
tained that the evil arises from spawn attached to old decay-
ing roots. A most striking instance occurred lately in the
Gardens at Kew. Two Deodaras were planted before the di-
rector’s house, within a few yards of each other, under appa-
rently similar circumstances. After a time, one of these
hecame unhealthy, and it was suggested that the roots should
be examined. A scrutiny in consequence took place, when it
was found that an old cherry-tree formerly stood on the
same spot, that its roots were covered with spawn, and that
this had extended to the roots of the Deodara, The remains
of the old cherry-tree were accordingly grubbed up, and the
diseased portions of the Deodara removed, and now it bids
fair to thrive without any further check. The effect is some-
times apparently so sudden, that it is attributed to lightning,
the fact being that the exigencies of the plant have been sup-
plied by a small portion of the roots which remained in a
sufficiently healthy condition to convey nutriment. Herba-
ceous plants—as, for instance, strawberries—suffer from the
same cause, and it is mow matter of certainty, that wher-
ever fragments of wood or sticks exist in manure, whether
in the garden or field, there is considerable danger. The
formidable Larch-rot, which converts the trunks of larches
so frequently into hollow pipes, is often attributable to this
cause.

Several 'ungi, as Polyporus squamosus, and other species,
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nated with spawn before it is used. This, indeed, is almost
always the case where trees are grown from old stools, and
not from seed. The foxy oak, so common in some distriets,
is almost entirely due to this cause; and I have seen such
timber after a few years covered with Fungi to such an ex-
tent as to necessitate extensive repairs.

A large quantity of Fungi prey on the tissues of living
leaves ; the spawn of some of these runs over the surface ; of
some it creeps amongst the loose tissue of the under side of
leaves ; while in others it is more intimately incorporated with
the firmer cells.

It is not easy to deseribe the two first apart, as different
species of the same genus have different habits. The same,
indeed, may be said occasionally of different individuals of the
same species, but in either case they are capable of inflict-
ing great injury. The Hop Mould, the Rose Mildew, the
Vine Mildew, and a multitude of other allied Fungi, partly
by feeding on the proper juices of the plant, and partly by
clogging up the breathing pores, exhaust the plant and im-
pede its circulation and respiration. Most of these will yield
to sublimated sulphur, if timely and judiciously applied. The
conditions under which these Fungi appear is very different.
Some of them never perfect their true fruit, being propagated
by a secondary fruit analogous to the reproductive buds of
certain Phenogams, as Begonie. In some there are four or
five distinct modes of propagation, and in consequence they
spread with frightful rapidity. The cultivation of the Vine in
Madeira has almost entirely ceased from this cause, and is
very precarious everywhere. It is curious that this Fungus
has never been found on the American Vines, or their nume-
rous varieties, even when cultivated in Europe. The Tsabella,
for instance, a grape of American origin, has been always frec
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jurious. Some of these, as Smut and Bunt, attack the tissues
of the seeds, their floral envelopes, or the receptacle in which
the flowers grow, or, in rarer instances, the leaves and stems,
converting them into a mass of loathsome, sometimes fetid
dust ; others, as Mildew and Rust, attack the leaves and
stalks more especially, forming little rusty spots or streaks,
and exhausting the plant by the growth of their spores and
spawn at its expense. Sometimes they exercise a specific
action upon the tissues, and cause the plant to assume vari-
ous thickened or distorted forms analogous to those which
are produced by the punctures of inseets, Some of these, as
Bunt, admit of easy extirpation,® as the spores will not grow
when treated by various chemical substances, and, as they are
lighter than water, are in great measure removed by simply
washing the seed. The others, as far as is at present known,
admit of no remedy, though several nostrums are exten-
sively sold under the pretence of preventing their growth.

There remains another Fungus productive of disease in the
grains of rye, barley, wheat, and many field grasses, under
the name of Ergot. The white substance of the seed is con-
verted by this Fungus into a firm mass, withont any appear-
ance of meal, and when the Ergoted grain is sown, it produces
a small species of Cordiceps (Plate 23, fig. 7), not unlike the
species which attack insects.

# Steeping the wheat in solutions of mineral salts, puddling it with guick-
lime stirred up in boiling water, and plain washing with water or brine, are
amongst the means employed. The most efficacious, perhaps, 18 one used in
France—rviz. steeping the grain in a strong solution of Glauber's salt (sul-
phate of soda), and thén dusting it with quicklime, the effect of whieh is to coat
the seeds with sulphate of lime or gypsum, and to set free caustic soda for the
destruction of the Bunt spores. Where solutions are used, the Bunted grains
which have not been broken in threshing are skimmed off, and it is probable
from the other practices, where the contents of the unbroken Bunts can scarcely

be affected, that those spores of the Bunt only are injurious which are scattered
over the Wheat.
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CHAPTER XI.
CULTIVATION OF FUNGI.

Were Fungi objects of more general interest, there is little
doubt that in skilful hands a great many species would admit
of cultivation, At present, however, except under the care of
a few inquirers into their mode of growth and fruetification,
attempts have been made to propagate a very few kinds only.
The three to which attention has been directed most are the
Truffle* (Plate 23, fig. 2), Boletus edulis (Plate 15, fig. 6),
and the common Mushroom (Plate 10, fig. 2). A good deal
has been written respecting the cultivation of Truffles, and
one person even professed that he should soon have Truffle
spawn for sale; but the treatises which have appeared have
been, for the most part, mere catchpenny productions, while
the experiments instituted have been generally ill-directed.
In one case which promised a good deal, and of which T was
invited to witness the result, it was found on inquiry that ex-
periments had been made with the refuse Truffles of one of
the Italian shops in London, which had been artificially dried,
and which had therefore for the most part lost their powers
of vegetation. But even in this case there were signs of the

* These attempts have been confined principally to Tuber melanosporum,
astivum, and perhaps mesenlericun.
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straw which has been thoroughly trodden underfoot in the
stable or riding-school. When this is placed in a heap, it is
soon penetrated in every direction with spawn, and may be
used in several ways for the production of Mushrooms,
Splendid erops may be obtained from it, from Asparagus-
beds, from mould in spent Cucumber and Melon-frames,
either covered with green turf or exposed, as well as from
the ordinary Mushroom-shed.

It has been questioned whether Mushrooms might not be
raised successfully on lawns, and there is no doubt that
this sort of cultivation would succeed. But even supposing
it should, it must more or less interfere with the nice keeping
of the surface, a point of so much consequence to English
gardeners, which would inevitably exhibit here and there
dead patches, the effects of the last year’s growth. And if
A. arvensis (Plate 10, fig. 4) should be chosen, which would
probably be more easy of cultivation in such situations than
any other species, the extent of dead surface would be consi-
derable. There is another very great objection to the culti-
vation of this species, which is that the spawn at times gives
out a most oppressive smell. During the last summer I was
astonished at the very powerful odour which arose from the
large rings of Agaricus arvensis, creating at once a sense of
nausea. This, indeed, was so annoying, that even the labour-
ers, whose perceptions of such matters are not in general
very delicate, observed it. This observation applies also to
the Champignon (Plate 14, fig. 5), which is one of the most
eligible in other respects for lawn cultivation. The spawn
of A. arvensis penetrates to a great depth, and Mrs. Hussey*
relates an instance where the scent was so overpowering,

* The reader should refer to the article Fairy Rings, in Mrs. Hussey's

‘ Tllustrations of British Myecology,” appended to her account of Agaricus
(reades.
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As regards matters of science or curiosity, the reproductive
bodies of many Fungi can be made to germinate very readily
by placing them in fluid in an insulated cell, or by simply
putting them upon a slip of glass under an air-tight bell-glass.
In cases where they do not germinate, there is some fault in
general either in the temperature or degree of moisture; or
sometimes because mere water is not sufficient, without an
admixture of sugar or some other organic matter. Many
species of Mould may be raised very easily upon paste made
with ground rice under a bell-glass, and some Fungi may be
brought to perfection on rotten wood in the same condition.
The well-known Ergot may be induced to produce its very
curious perfect form (Plate 23, fig. 7), by simply sowing the
infected grains in a garden-pot, and avoiding extremes of dry-
ness or moisture.* Even some of the species which are para-
sites on living leaves may be propagated either by direct sow-
ing of the spores on the young leaves, or watering the soil in
which the plant proposed to bear the parasite grows, as in the
case of the yellow Rose Rust, with water in which infected
leaves have been duly steeped.

It may be stated, in conclusion of this Chapter, that Poly-
porus igniarius has been artificially raised in Germany, by
merely collecting trunks impregnated with spawn, or likely to
be so, and keeping them properly irrigated. Several crops
have been obtained by this method in the course of the year.

* Mr. Currey has induced the Ergot of the common Reed to fructify by
keeping the stem immersed in water,
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to compare one with another. One great drawback which
attends on the study of Fungi is the difficulty of preserving
most of the larger and more important species in a state fit
for examination. The difficulty is, however, not insurmount-
able, and with a little practice useful specimens may readily
be prepared.

The harder species, such as the Polypori, ete., according to
their size, may be dried between bibulous paper after the
fashion of other plants, care being taken that the papers are
changed with sufficient frequency. The larger species, which
do not admit of this treatment except in the form of sections,
may be simply placed in a warm, dry place, and when the
moisture is well evaporated, the larvae of any insects which
may remain in them may be destroyed by a few minutes’
submission to the heat of an oven, taking care, however, that
it is not so hot as to scorch the specimens.

As regards the fleshy Fungi, it is better generally to adopt
two plans :—first, to dry a few specimens between sheets of pa-
per, made principally of cloth, after a little of their moisture
has been evaporated by contact with the air. This, however,
requires some care, to prevent decay from superabundant
moisture. The other is to form careful sections of the different
parts, so as to exhibit the several characters, removing from
the pileus and stem the greater part of the substance. If too
many species are not put together in the drying-papers, ex-
cellent specimens may be made in this way, The spores may
be collected on white or black paper by merely placing a por-
tion of the pileus with its hymenium upon it, and covering
the whole for a few hours with a bell-glass.

The specimens, when dry, must be washed carefully with a
solution of corrosive sublimate in pyroligneous naphtha, or
some other solvent, taking care that it is such as will not

G 2
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formed is secarcely distinguishable from a spore, and we may
then have a passage from the ascigerous Fungi to the sporiferous.
It 1s thus that we have sometimes the two forms of fruit in the
same hymenium, as in Tympanis (Plate 1, fig. 13).

I do not enter into the question of the affinities of Fungi
with other groups, because it supposes a knowledge of those
groups. I must refer, therefore, to what is said upon the
subject in the ¢ Introduction to Cryptogamic Botany.’

As regards the affinities which exist between one group and
another, we must take care that species are not placed together
merely from similarity of external form. Nothing can be more
close, for instance, than the external resemblance between a
simple Clavaria and a Geoglossum (Plate 22, fig. 23), and yet
no Fungi are more essentially distinet. So long as the true
structure of the hymenium in the higher Fungi was unknown,
they might be associated, but to associate them now would be
to substitute analogy for affinity. Again, under similar cir-
cumstances, a Psilopezia and Corticium might be placed in the
same genus, but the asei of the former indicate its alliance with
Peziza, and not with Awricularini. On the contrary, the re-
lation of Hysterangium to Phallus, though apparently so distant
when the latter is expanded, is most evident if the young plant
in the egg state be examined. And in the same way the rela-
tions of Tremellini to Uredines are clear, if the large, often
lobed or septate cells from which the long threads which bear
the spores are developed, be compared with the primary spores
of Podisoma, while it is remembered that these spores give
rise to little buds, whatever be their nature, from their sides,
which are at the very least analogous with the tertiary spores
of some Uredinee. The transition from Tremella to Thele-
phora through such species as 7' sebacea (Plate 17, fig. 6) is
almost perfect.
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Fayminy L.—_HYMENOMYCETES.

Hymeninm at length exposed, inferior in the higher spe-
cies, consisting of closely packed cells, of which the fertile
ones (sporophores) bear naked, mostly quaternate spores, on
distinct spicules. Vegetation centrifugal.

OrpEr 1. AGARICINI.

Hymenium inferior, spread over the surface of distinct
gill-like processes, which are easily divisible into two plates,

1. AGARICUS, L.

Gills membranaceous, persistent (not melting) ; trama fila-
mentous, continuous with the substance of the pileus; edge
acute. Fleshy putrescent Fungi.

Series 1. Levcosrort.—Spores white.

Subgenus 1. AyMantra.—Veil universal, distinet from the cuticle
of the pileus. Hymenophorum distinet from the stem.
* Ring distinet.

1. A. (Amanita) vernus, Bull.; white ; pileus at first ovate,
viscid, margin even; stem bulbous, closely embraced by the
free limb of the volva; gills free.—Bull. {. 108,

In woods, early in the summer. Poisonous.

2. A. (Amanita) Phalloides, Fr.; pileus at first campanu-
late, viscid when moist; margin even, regular; volva free
above, bulbous; gills rounded, ventricose. (Plate 3, fig. 1.)

In woods. Variously coloured, often greenish,



90 OUTLINES OF BRITISH FUNGOLOGY,

3. A. (Amanita) muscarius, L.; pileus convex, at length
expanded, clothed with scattered warts, the remains of the
adnate volva; flesh beneath the viscid cuticle yellow ; margin
striate ; stem bulbous, scaly at the tuberous base, stuffed with
cottony threads ; gills reaching the stem and forming decur-
rent lines upon it.—Grev. ¢. 54; Huss. 1. ¢. 1.

In woods, especially of birch. Mostly of a bright scarlet,
but sometimes umber, ete. Warts white or yellow. Poisonous.

4, A. (Amanita) pantherinus, DC. ; pileus convex, then
expanded, margin striate; flesh white beneath the viscid cu-
ticle; stem nearly smooth, furnished at the hase with a volva
the extreme entire obtuse margin of which alone is free.—
Kromb. £. 29. f. 10-13.

In woods or in pastures, near trees. Supposed to be poi-
sonous. Brownish, not red or reddish-brown like the last.

5. A. (Amanita) strobiliformis, Fy,; pilens convex, then
expanded, studded with persistent warts ; flesh compact, white ;
margin even ; stem bulbous, the base subterrancous, rough
with the remains of the volva; ring torn; gills rounded be-
hind and free. (Plate 3, fig. 2.)

Borders of woods. Rare, attaining a large size. Esculent.

6. A. (Amanita) Mappa, Batsch.; pileus convex, at length
plane, without any separable cuticle ; margin nearly even ; flesh
white ; stem nearly smooth, bulbous below ; free edge of volva
acute and narrow ; gills adnexed.—Vitt. . 11.

Under trees. Colour various. Habit like that of a small
A. Phalloides ; edge of volva somewhat like that of A. pan-
therinus. Polsonous.

7. A. (Amanita) rubescens, P.; pileus convex, then ex-
panded, at first clothed with scattered mealy warts; margin
striate ; whole plant becoming red when bruised ; ring entire ;
stem attenuated upwards, squamulose ; gills reaching the stem
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and forming decurrent lines upon it ; volva obliterated.— Huss.
i. £, 23. '

In woods, very common. Known by its reddish colour
when rubbed. Quality doubtful,

8. A. (Amanita) excelsus, Fr.; pileus convex, at length
plane, at first innato-fibrillose, clothed with irregular mealy
warts, which soon vanish ; margin nearly even; flesh white;
stem bulbous, scaly below ; gills free, rounded behind ; volva
evanescent. (Plate 3, fig. 3.)

In woods. Supposed to be poisonous. Margin sometimes
sulcate. Brownish,

9. A. (Amanita) asper, P.; pileus at first convex, rough
with minute subpersistent warts; flesh brownish beneath the
cuticle ; margin even ; gills rounded behind, free.— Vif¢. ¢. 43.

In woods. Resembling in many respects 4. rubescens.

10. A. (Amanita) megalodactylus, Berk. and Br.; strong-
scented ; pileus soft, convex, smooth, reddish-grey ; cuticle en-
tire ; margin even; stem somewhat bulbous, solid, fibrillose ;
ring very large, placed near the top of the stem ; gills mode-
rately broad, free, pallid, at length tinged with red.

In a wood at Wothorp, near Stamford. Pileus 81 inches
across, stem 5 inches high. Allied to A. lenticularis, but the

solid stem is not squamulose, and the gills do not assume an
olive tint. .

*% Ring none.

11. A. (Amanita) vaginatus, Bull.; pileus thin, at first
campanulate, then nearly plane ; margin deeply sulcate ; stem
flocculoso-squamose, fistulose; volva sheathing, loose; gills
free, at first white. (Plate 1, fig. 4.)—Huss. ii. £, 34,

In woods and under trees; very common. Varying greatly
" in colour, size, and breadth of the volva. 4. mivalis, Grev.
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bulbous ; ring moveable ; gills rather remote.—Scheff. t. 18,
19.

In pastures. Far smaller than the two foregoing.

16. A. (Lepiota) gracilentus, Kromb.; pileus somewhat
fleshy, obtusely umbonate ; cuticle thin, breaking up into
adpressed persistent patches; stem hollow, elongated, slightly
bulbous ; ring thin, free, evanescent; gills remote, at length
pallid.—Krombd. . 24. f. 13, 14.

In pastures, Laxton, Northamptonshire, Resembling A.
procerus, but more delicate.

17. A. (Lepiota) mastoideus, Fr.; pileuns somewhat fleshy,
strongly and acutely umbonate; cuticle thin, breaking up
into scattered papillze ; stem hollow, equally attenuated from
the bulb, weak; ring evanescent, moveable; gills very re-
mote, pallid.—Berk. in Mag. of Zool. and Bot. 1. . 2. f. 1.

In woods, King’s Cliffe. In my plant the stem is minutely
villoso-squamose. Fries describes it as smooth and even.

b. Ring fixed.

18. A. (Lepiota) acutesquamosus, Weinm. ; pileus obtuse,
fleshy, rough with erect acute squarrose scales; stem below
the ring rough like the pileus, or silky, bulbous, pruinose
above ; gills lanceolate, approximate.—Huss. 11, ¢. 5; Kromb.
t.1. f. 18, 20. A, Marie, Eng. FI. A. asper, Abbildungen
der Schaw.

On soil in gardens. Generally of a tawny tint; very beau-
tiful.

19. A. (Lepiota) Badhami, Berk. and Br.; pileus at first
campanulate, obtuse, then expanded or depressed and umbo-
nate hispid, with minute velvety ermine-like scales; stem
bulbous, white, silky, stuffed with cottony threads; ring firm,
slightly moveable; gills remote, ventricose; whole plant,
when wounded, of a saffron-red,
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24. A. (Lepiota) cepeestipes, Sow.; pileus submembrana-
ceous, at first ovate, then expanded, mealy and scaly, widely
umbonate ; margin plicate ; stem hollow, floccose, thicker in
the middle or at the base; ring evanesccnt; gills at length
remote.—Grev. {. 333; Sow. {. 2.

On tan and leaves in hothouses. White or yellow; the
stem varies in form. Sowerby’s plant has white spores, like
Greville’s. The species is probably of exotic origin, as it
never grows in the open air. It is uncertain whether the
plant with an equal stem which often grows in similar situa-
tions is the same species.

95. A. (Lepiota) granulosus, Batsch. ; pileus fleshy, at
first convex, then expanded, mealy with innate granules;
stem rough, like the pileus below the narrow ring; gills
cerowded, free, white.—Grev. {. 104:; Huss. 1. £. 45.

In woods and on heaths. White, pink, vermilion, yellow,
etc. Always easily istinguished by its mealy, granular
aspect.

R6. A. (Lepiota) polystictus, Berk.; inodorous, fleshy;
cuticle continuous or broken into scales; stem attenuated
downwards, stuffed with cottony threads, scaly below the fuga-
cious ring, silky above; gills erowded, rounded before and be-
hind, free, white, with a pale-yellow tinge.

Amongst short grass, by roadsides. Northamptonshire and
Denbighshire. Stem pinkish above the ring ; pileus 14 inch
across,

*% Pileus viscid,

27. A. (Lepiota) gliodermus, I'r, ; pileus thin, soft, cam-
panulate, convex, smooth, even, rufous, viseid ; stem whitish,
floceoso-squamose, stuffed with cottony threads; ring torn;
gills free, white, approximate.
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deflexed, with the margin erect; gills rounded, distant, striato-
decurrent, white.

On beech. Southern counties. Pure white, or with a ci-
nereous tinge. Very beautiful. Two inches or more across.

Subgenus 4. Tricmonoyma.—Stem fleshy; gills with a sinus be-
hind. Veil obsolete, or, if present, floccose, and adhering to
the margin of the pileus.

* Pileus either viscid, squamulose, fibrillose, or pubescent.

82. A. (Tricholoma) equestris, Linn. ; pileus yellow, in-
clining to reddish, fleshy, compact, obtuse, squamulose, viseid ;
stem solid, blunt, sulphur-coloured, as well as the free crowded
gills. (Plate 4, fig. 2.)

Amongst fir-leaves. Rare. East Bergholt, Dr. Badham.

33. A. (Tricholoma) sejunctus, Sow. ; pileus fleshy, con-
vex, at length expanded, umbonate, unequal, slightly viscid,
streaked with black fibres ; stem stout, solid, ventricose, sub-
squamulose ; gills emarginate, rather distant, broad, white.—
Sow. t. 126.

Pileus several inches across. I am not acquainted with
this species.

34. A. (Tricholoma) portentosus, Fr.; pilens fleshy, con-
vex at first, subumbonate, unequal, viseid, streaked with black
innate lines ; stem stout, solid, equal, striate ; gills very broad,
emarginate, white, at length distant and pallid.

In woods. King’s Cliffe. Closely resembling the last,

35. A. (Tricholoma) fucatus, Fr.; pileus thin, at first co-
nical, then convex and expanded, viscid, streaked with innate
lines; disc fleshy ; stem solid, somewhat bulbous, squamu-
lose ; gills emarginate, rather crowded, tinged with yellow.

In pine-groves. Closely allied to 4. porfentosus. Pileus
shining when dry, often dingy. The thin pileus, squamulose

H
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white, and squamulose above; gills emarginate, crowded,
white, at length tinged with brown.—Sew. ¢. 416.

In woods. Not uncommon. Smell like that of new meal.*

40. A. (Tricholoma) rutilans, Scheff. ; pileus fleshy, dry, va-
riegated as well as the stem with purple down ; gills rounded,
crowded, yellow, edge thickened, villous.—Sow. ¢. 31.

On pine-stumps. Very common. Easily distinguished by
its yellow gills and purple down. Often extremely beautiful.

41. A. (Tricholoma) luridus, Scheff.; pileus fleshy, dry,
smooth, undulated, at length breaking up into little fibres;
stem stout, stuffed, unequal, smooth ; gills emarginate, crowd-
ed, dirty white.—Scheff. ¢. 69. .

In woods. Common. Smell like that of new meal. (See
description in ¢ English Flora.’) Distinguished from 34 and
35 by its dry pileus, and other notes.

42, A. (Tricholoma) Columbetta, Fr. ; white ; pileus fleshy,
at first ovate, moist, obtuse, rigid, at first smooth, then more
or less silky or squamulose ; margin involute, at first downy ;
stem stout, solid, unequal, striate, nearly smooth ; gills crowd-
ed, emarginate, thin, somewhat serrated.—Kromb. ¢. 25. f. 6, 7.

In woods. Coed Coch, Oct. 1859. Edgbaston, Withering.
Very like 4. albus, but that has a smooth pileus.

43. A. (Tricholoma) imbricatus, Fr. ; pileus fleshy, com-
pact, at first convex, obtuse, dry, innato-squamulose ; margin
at first inflexed, pubescent ; stem stout, solid, pruinose above ;

gills emarginate, adnexed, rather erowded, at length rufous.
(Plate 4, fig. 3.)

* Besides the above Nos. 88, 89, T find a species on the borders of fir-woods
without the scent of new meal, with the following characters. Pileus umbo-
nate, dark red-brown, sometimes minutely squamulose, but scarvcely streaked ;
stem solid at first, then hollow, mealy and white above, fibrillose below ; gills

emarginate, with a decurrent tooth., Further study will alone show whether
this is a distinct species,
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48. A. (Tricholoma) scalpturatus, F7r.; pileus fleshy, at
first subeconical, broken up into floccose, umber or rufous
scales ; stem stuffed, unequal, white, fibrillose; gills emargi-
nate, rather crowded, quite entire, white, becoming yellowish.
—A. argyraceus, Eng. FI. (pro parte.)

Fir plantations, borders of woods, ete.

49. A. (Tricholoma) saponaceus, Fr.; strong-scented,
firm; pileus rather compact, at first convex, obtuse, dry,
smooth, then rimoso-squamose or dotted; margin from the
first naked ; stem solid, unequal; gills uncinato-emarginate,
distant, thin, quite entire, changing from white to pallid,
sometimes greenish.—A. argyraceus, Eng. Fl. in part ; Bull.
f. 602.

In woods. This species, 4. scalpturatus, and A. ramentaceus,
which latter differs in the presence of a ring, are all included
in the ¢English Flora’ under the name of A. argyraceus.
A. graveolens, Sow., must be sought for under 4. gambosus.

50. A. (Tricholoma) meleagris, Sow.; pileus fleshy, thin,
convex, then plane ; cuticle broken up into black secales ; flesh
turning red; stem solid, squamulose, thickened downwards,
and black, solid ; root reticulated ; gills nearly free.—Sow. ¢.
Ll

On hotbeds. Not sufficiently known. Intermediate- in
characters between Lepiota and Tricholoma, but apparently
destitute of a veil. -

51. A. (Tricholoma) cartilagineus, Bull.; cartilaginous,
elastie, rather brittle; pilens fleshy, convex, gibbous, undu-
lated, smooth; cuticle rimulose, finely dotted with black ;
stem stuffed, equal, stout, lineato-striate, somewhat mealy ;
gills slightly emarginate, adnexed, crowded, pallid.—Bull. ¢
589. f. 2. '

In grassy spots. East Bergholt, Or. Badham. Nov. 1855.
Smell like that of new flour,
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In woods. Not uncommon. Pileus white, with a slight
tinge of ochre, often minutely cracked. Stem not always
rooting. Smell like that of the last.

57. A. (Tricholoma) immundus, #. $.; caspitose, fleshy ;
pileus at first convex, dirty white, stained with bistre, mi-
nutely silky; margin inflexed, silky or minutely scabrous and
squamulose ; stem fibrillose, of the same colour as the pileus;
gills subeinereous, with a pinkish tinge, marked with trans-
verse lines, emarginate.

Amongst short grass, on sheep’s dung. On the top of
Moelfre-uchaf, Denbighshire, Oct. 1859. Pileus 2 inches or
mMOre &cross. Ever:,r part blackish when bruised. Border
deflexed ; spores white. Fries, to whom specimens were sent,
compares this with 4. gangrenosus and 4. graveolens, but it
seems distinet from either. The figure of 4. fumosus, Pers.
Ie., gives some notion of its outward appearance.

58. A. (Tricholoma) iomides, Bull. ; pileus fleshy, at first
campanulate, umbonate, even, nearly smooth, changing co-
lour ; margin at first flocculose; stem stuffed, elastic, attenu-
ated, fibrillose; gills erowded, emarginate, with a decurrent
tooth, thin, eroded, white, at length discoloured.—Bull. t. 533.
f- 3. A. purpureus, Bolton, t. 41.

In woods. Not found since the time of Bolton.

59. A. (Tricholoma) earneus, Bull.; pileus slightly fleshy,
obtuse, even, nearly smooth, becoming pallid; stem short,
stuffed, rigid, reddish like the pileus, thickened upwards, prui-
nose; gills very wide behind, rounded, crowded, white.—Bull.
t. 533, f. 1.

In pastures, Not uncommon. Pileus seldom exceeding
1 inch, of a rufous pink. Stem minutely squamulose, often
splitting, at length hollow.
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Not found in Great Britain since the time of Sowerby,
whose specimens—which are connato-ceespitose and convex,
not conical—belong to the smaller variety. Isculent. The
specific character applies to the larger variety. Sowerby’s
plant is simply discoloured when bruised.

63. A. (Tricholoma) albus, Fr.; pileus fleshy, at first con-
vex, obtuse, smooth, even, dry; margin‘ at first involute, at
length repand ; stem firm, solid, elastic, equal, or attenuated
below, smooth; gills rounded behind, fixed, thin, crowded,
broad, white. (Plate 4, fig. 6.)—Bull. {. 536.

In woods. White, or shaded with yellow. Variable in
size.

64. A. (Tricholoma) personatus, Fr.; pileus at first com-
pact, then soft, convex, obtuse, even, smooth, moist ; margin at
first involute, villoso-pruinose ; stem solid, blunt, somewhat
bulbous, villous, stained with lilac ; g-ﬂls rounded behind, at
length free, dirty white. (Plate 3, fig. 1.)—Huss. ii. {. 40,

In pastures, Common. Sold in Covent Garden as eat-
able, but has been supposed to be occasionally dangerous.
Varying a little in colour, but generally cinereous, and some-
times confounded carelessly with Cortinarius violaceus. Bright-
coloured specimens are sometimes difficult to distinguish from
the next.

65. A. (Tricholoma) nudus, Bull. ; pileus rather thin, ob-
tuse, smooth, moist, changing colour; margin inflexed, thin,
naked ; stem stuffed, elastic, rather mealy ; gills rounded be-
hind, then deeurrent, crowded, narrow, violet, stained when
old with reddish-brown. (Plate 4, fig. 7.)

In plantations, woods, ete., especially amongst pines.
Smaller than the last, and brighter-coloured. .

66. A. (Tricholoma) acerbus, Bull.; pileus fleshy, con-
vex, obtuse, smooth, rather spotted ; margin thin, strongly
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78. A. (Clitoeybe) phyllophilus, F'r. ; white; pileus fleshy,
soon depressed and umbilicate, even, dry, marked with a white
lustre round the margin ; stem stuffed, then hollow, spongy,
fibrous ; gills adnate, decurrent, moderately distant, white,
then yellowish.— /. Dan. 1847.

Amongst leaves, in woods. Distinguished from the last by its
umbilicate pileus, and the gills changing at length to yellow.

79. A. (Clitocybe) candicans, P.; white; pileus subcar-
nose, at first convex, then plane or depressed, even, shining,
with a thin dead-white film; stem subfistulose, waxy, shining,
even ; gills adnate, crowded, thin, at length decurrent.

Amongst leaves in woods. When moist white, when dry
dead-white. About 1 inch across. In the nature of the stem
it approaches Omplalia.

80. A. (Clitocybe) dealbatus, P.; white; pileus rather
fleshy, at first convex, even, smooth, rather shining ; stem
stuffed, fibrous, thin, equal, pruinose above; gills adnate,
crowded, thin, white.—Sew, ¢, 123,

In fir plantations. Short, about an inch across, sometimes
cup-shaped, innato-pruinose under a lens.

81. A. (Clitocybe) gallinaceus, Scop.; white, slightly
acrid ; pilens rather fleshy, convex, then depressed, very ob-
tuse, even, dry, opague; stem solid, equal, thin, even; gills
subdecurrent, crowded, thin.— Huss. 1. . 39.

In pastures. Very common. Distinguished from the last
by its opaque pileus and strong fungoid smell. The opacity
arises from minute pubescence. About an inch across.—
Bolton, t. 4, f. 2, is very doubtful.

82. A. (Clitocybe) elixus, Sow.; pileus umbonate, at first
convex, at length variously depressed, dingy, minutely tomen-
tose and streaked ; stem even, nearly of the same colour as
the pileus; gills decurrent, distant, white.—Sow, ¢. 172,
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tened out, at length depressed and revolute, hygrophanous,
finely streaked with little close-pressed sooty fibres; margin
slightly striate; stem rather hollow, elastic, fibrillose; gills
adnate, rather distant, becoming pallid, at length stained with
red.

In meadows. Mossburnford, near Jedburgh, A. Jerdon,
Esg. Pileus honey-coloured; gills mealy with the spores.
Specimens sent from Scotland exactly accord with a figure
forwarded to me by Fries.

95. A. (Clitocybe) bellus, P.; pileus rather fleshy, con-
vex, then depressed, dull-orange, sprinkled with minute darker
scales ; stem stuffed, equal, tough, rivulose, dull yellow, as
well as the rather distant adnate gills, which are connected by
veins, at length reddish-brown,

In fir plantations. East Morden, Dorsetshire. Pileus 21
inches broad, deep orange-brown, becoming gradually pale.
Gills incarnato-ferruginous. Stem 24 inches high. Fries’s
plant has dirty-yellow gills, and so far differs from mine. It
is at once distinguished from A. laccatus by its fetid smell.

96. A. (Clitocybe) laccatus, Scop.; pileus convex, then
mostly umbilicate, variable in form, hygrophanous, mealy,
subsquamulose; stem stuffed, equal, tough, fibrous, bright-
coloured, as well as the thick, broad, distant gills, (Plate 5,
fig. 8.)—Grev. {. 249 ; Huss. i. {. 47.

In woods, etc. Extremely common. Varying much in
size, colour, ete. Sometimes of a bright amethyst-blue, more
frequently of a reddish-brown or grey (Sow. t. 187), some-
times yellowish. Spores globose: a very uncommon character
amongst Agarics. Bolton, t. 41, f. 4, is at present doubtful,
but its peculiar habitat, on the perpendicular sides of turf-
pits, must some day make it easy to recognize. |
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100. A. (Collybia) fusipes, Bull.; pileus fleshy, convex,
smooth, at first even, then frequently cracked ; stem more or
less twisted and split, swollen, sulcate, rooting below, and
spindlc-sh&ped'; gills adnexed, nearly free, at length separa-
ting behind, eonnected by veins, white, then nearly of the
same colour as the pileus. (Plate 5, fig. 5.)—Huss. 1. #. 48.

On stumps. Very common. Pileus 3 inches across. Often
densely ewmspitose, more or less rufous. Gills often spotted.
Very variable in size and form. An early species. 4. wde-
matopus, as far as the English Flora is concerned, rests upon
an imperfeet plant of Dickson. If distinet, the decurrent gills
must be the prineipal charaecter, in which case it could not be
a Collybia. This circumstance may, however, arise from some
peculiar condition of the pileus.

101. A. (Collybia) maculatus, 4. and S.; pilens fleshy,
compact, convex, then plane, obtuse, even, smooth; stem
stout, ventricose, striate, attenuated below, white, as well as
the free gills.—Sow. . 246 ; Huss. ii. . 60.

In fir-woods. Not common. Pileus 2-3 inches across, at
first white, then, like the stem, spotted with reddish-brown.

102. A. (Collybia) butyraceus, Bull. ; pileus fleshy, con-
vex, at length expanded, moist, changing colour; flesh turn-
ing white; stem slightly stuffed, externally cartilaginous, co-
nical, striate, reddish brown; gills nearly free, crowded, cre-
nulate, white.—Bull. . 572.

In woods, especially fir-woods. Ixtremely common. Easily
distinguished by its greasy-looking pileus and cartilaginous
stem. The pileus is at first dark-bay, but as it dies exhibits
various pallid tints. Stem often compressed. A. compressus,
Sow. t. 66, is very doubtful, but I believe it to be Hygro-
phorus ovinus. A, concinnus, Bolt. t. 15, is described as
clothed with a wviscid slippery fluid, and therefore cannot
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Var. pileus convex, obtuse; stem villoso-pulverulent.

In woods. Differs principally from the foregoing in the
gills not leaving a free space round the top of the stem. My
species agrees more closely with the figure in the Stockholm
collection than with Fries’s character, as the whole stem is
more or less pulverulent. The pileus, moreover, is not so
truly campanulate. I have set it down, therefore, as a
variety.

107. A. (Collybia) undatus, Derk.; pileus tough, thin,
radiato-rugose, minutely pulverulent, campanulate, then con-
vex, at length plane; stem minutely velvety, strigose at the
base, fistulose; gills adnate, white, with a yellowish tinge,
connected with veins.

On dead fern-roots. Northamptonshire. Pileus not ex-
ceeding an inch across, dull brown or cinereons. Gills mo-
derately distant.

108. A. (Collybia) conigenus, P.; pileus slightly fleshy,
nearly plane, unequal, somewhat umbonate, smooth ; stem
minutely fistulose, tough, pulverulent, becoming pallid; root
strigose ; gills free, linear, very crowded, pallid. .

On fir-cones. Not very uncommon. Pileus about 1 inch
across, reddish-brown at first, pallid when dry; gills white at
first. This must not be confounded with A. fenacellus.

109. A. (Collybia) cirrhatus, Schum.; white; pileus slight-
ly fleshy, plane, minutely silky, at length umbilicate ; stem
slightly fistulose, flexuose, equal, pallid, pulverulent; root
twisted, fibrillose ; gills adnate, crowded, narrow.

Amongst leaves, ete.; often attached to a little, yellowish,
nodular Selerofium. Very nearly allied to the next.

110. A. (Collybia) tuberosus, Bull.; white, slightly fleshy,
convex, then expanded, umbonate, even, shining with a silky
lustre; stem slightly fistulose, obsoletely pulverulent; root
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seurely fistulose, tough, naked, tawny; root strigose; gills
emarginate, broad, loose, rather distant, snow-white.—Sow.
t. 206.

On fir-cones. Not uncommon. Pileus about an inch
across, tinged with brown ; stem tawny below, white above.
Easily known by its broad, emarginate gills.

115. A. (Collybia) acervatus, fr.; cwespitose; pileus con-
vex, expanded, at length umbonate, smooth, hygrophanous;
margin slightly striate; stem fistulose, smooth, deep red-
brown, rooting and tomentose at the base; gills free,
crowded.

At the base of old fir-stems. Not uncommon. In the Bri-
tish plant the inner walls of the fistulose stem are strigose.
Resembling the next. Pileus at first reddish.

116. A. (Collybia) dryophilus, Bull. ; pileus rather fleshy,
nearly plane, obtuse, somewhat depressed, even, turning pale ;
stem fistulose, smooth, reddish-brown or yellowish; gills sinu-
ated, adnexed (at length with a decurrent tooth), nearly free,
crowded, narrow, white, or pallid. —Sow. £. 127 ; Huss. i. 1. 39.

Amongst leaves, in woods. Extremely common, but va-
riable in colour, form, ete. Pileus 1-2 inches across.

117. A. (Collybia) exsculptus, Fr.; pileus slightly fleshy,
tough; convex, then expanded, nmbilicate, not changing co-
lour, smooth, as well as the fistulose, thin, curved, short
stem ; gills nearly free, with a decurrent tooth, arched, much
crowded, narrow, sulphur-coloured.

On decayed oak. Suffolk, Dr. Badham, from whom I have
specimens. Size that of the last,

118. A. (Collybia) clavus, Bull.; pileus slightly fleshy,
nearly plane, obtuse, even; stem stuffed, thin, smooth,
straight, white, as well as the free ecrowded gills, which sepa-
rate slightly at the base.—Dwull. t. 148 A-C, 569 F.
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Subgenus 7. MycExa.—Stem externally cartilaginous. Margin
of pileus (which is mostly campanulate) at first straight and
pressed to the stem.

* Margin of gills different in colour from their surface.

122. A. (Mycena) pelianthinus, Fr.; pilens somewhat
fleshy, convex, nearly plane, moist, hygrophanous; margin
striate; stem firm, fibrilloso-striate; gills emarginate, ad-
nexed, beautifully connected by veins, edge darker, somewhat
toothed. (Plate 6, fig: 1.)

Amongst dead leaves, in woods. Not very common. Pileus
at first lilac or ros'e-c:-::-loured, 14-2 inches across; gills pur-
plish, with a darker toothed edge, a character which at once
distinguishes it from 4. purus.

123. A. (Mycena) balaninus, B.; pileus somewhat fleshy,
convex, umbonate, dry, minutely pulverulent, striate when
moist ; stem rooting, villous and dark below, white and prui-
nose above; gills connected by veins, pale, with a purple
edge.—Mayg. of Zool. and DBot. i. t. 15. f. 2.

Amongst oak-leaves, beech-mast, ete. Rare. King’s Cliffe.
An exquisite species. Stem bright brown below, spongy at
the base. Gills sprinkled with purple spicules. Pileus ochra-
ceous, 1 inch or more across.

124. A. (Mycena) elegans, P.; pileus submembranaceous,
campanulate, striate, umbonate; stem even, equal, rigid, to-
mentose at the base, floccoso-fibrillose ; gills linear, adnate,
dirty-white; edge yellow, entire.

In woods. Not uncommon. Pileus half an inch or more
across, greyish or livid-yellow. I have given Fries’s cha-
racter, but find the gills rather broad, thongh scarcely ventri-
cose. The dark tint is often confined to the part nearest the
pileus.
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shining, two-coloured; root hairy, bulbous; gills attenuated,
nearly free, ventricose, white.—Bolt. £. 137.

Amongst moss, about the roots of trees. Not common.

138. A. (Mycena) dissiliens, Fr. ; very brittle ; pileus sub-
membranaceous, conico-campanulate, obtuse, lineato-plicate
halfway up ; stem attennated, somewhat incurved, finely stri-
ate, cinereous, dark, strigose at the base; gills rounded, se-
ceding, at length free, broad, soft, dirty-white, grey at the
base.—Bolt. f. 154.

On trunks of trees. About Halifax. The species takes its
name from the stem, when compressed, breaking up into re-
volute lacinize. Strong-scented.

139. A. (Mycena) alealinus, Fr.; rigid, but brittle, strong-
scented ; pileus submembranaceous, bell-shaped, obtuse, na-
ked, deeply striate, moist, shining when dry; stem smooth,
slightly sticky, shining, villous at the base ; gills adnate, rather
distinet, white, at length tinged with blue.

On trunks of trees. Common. Easily distinguished by its
strong nitrous scent, like that of fermented walnuts. Often
tinged everywhere with yellow or pink. Solitary or cwspitose.

140. A. (Mycena) pauperculus, Berk.; strong-scented ; pi-
leus obtusely conical or hemispherical, minutely innato-fibril-
lose, submembranaceous ; stem smooth, rooting, villous at the
base; gills at first free, then adnexed, white.

Inside of decayed stumps. Not common. Minute, ochra-
ceous-white, at length stained from the wood. Odour fari-
naceous. Gills adnexed, from the growth of the pileus, which
is sometimes striate from translucence. This, perhaps, would
be better placed before No. 157,

141. A. (Mycena) tenuis, Bolf.; very brittle; pileus mem-
branaceous, bell-shaped, convex, obtuse, lineato-striate ; mar-
gin crenate, appendiculate; stem straight, pellucid, membra-
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length depressed ; stem filiform, tough, shining, fibrillose at
the base; gills horizontal, then decurrent, distant, white.

On mossy trunks.

146. A.(Mycena) acicula, Scheff.; pilens membranaceous,
bell-shaped, convex, smooth, scarlet; margin striate; stem
thread-shaped, rooting, tough, shining, yellow, as well as the
rounded, adnexed, ventricose, distant gills.

On leaves, twigs, ete., in woods. Not uncommon. A very
delicate and pretty little species. Stem pruinose above. The
gills are sometimes white, sometimes yellow, with a whitish
edge.

wxruk® Gills and stem milky, or containing colowred fluid.

147. A. (Mycena) cruentus, Fr.; pileus submembranace-
ous, conico-campanulate, striate ; margin quite entire; stem
straight, smooth, villous at the base, and rooting, yielding a
dull-red juice ; gills dirty-white.—Sow. ¢. 385. f. 2, 3.

In pine-groves. Not observed in this country since the
time of Sowerby.

148. A. (Mycena) sanguinolentus, 4. and S.; vinous-red ;
pileus membranaceous, obtusely campanulate, striate; stem
containing red juice ; gills adnate, edge darker.

Amongst leaves, in woods. Not uncommon. The vinous-
red colour of the dark margin of the gills, and the dark juice,
readily distingunish this species.

149. A. (Mycena) crocatus, Schrad.; pileus submembra-
naceous, expanded, slightly striate; stem tall, attenuated,
with a villous rooting base, filled with saffron-coloured juice;
gills adnexed, attenuated behind, ventricose in front,

Amongst leaves. West of England, Mr. Knapp, Figured
in the second edition of the ¢ Journal of a Naturalist.’

150. A. (Mycena) chelidonius, /., ; pileus membranace-
ous, campanulato-convex, nearly even; stem even, smooth,
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length depressed, sulcate, dry; stem dripping with gluten ;
gills decurrent, rather distant, white.

On dead bramble-twigs, etc. Not common. Nottingham-
shire. Springing at once from the twig. Various in colour,
but generally white, with a slight cinereous tinge. After
abundant rain the dripping stem is very striking.

*XRERX%E Stom dry, dilated at the base into o little disc.

156. A. (Mycena) stylobates, P.; pileus obtuse, campa-
nulate or convex, striate, slightly pilose; stem smooth, di-
lated into a radiato-striate villous disc; gills free, distinet,
ventricose. (Plate 6, fig. 5.)

On fern, twigs, ete. Not common. Generally pure white.
Pileus 2 lines across. Very delicate.

157. A. (Mycena) tenerrimus, B.; white, very delicate;
pileus convex, pruinose; stem pilose, adhering by a minute,
pubescent disc; gills free, ventricose. (Plate 6, fig. 6.)

On fir-cones, sticks, ete. Smaller than the last. Pileus
frosted with minute granules; disc not striate. The affinities
of 4. pilipes, Sow., are so doubtful, that i1t 1s omitted.

158. A. (Mycena) pterigenus, Fr.; very delicate, rose-
coloured ; pileus campanulate, obtuse, striate, smooth, as well
as the thread-like stem, which springs from a little strigose
bulb ; gills few, broad, adnate, entire. (Plate 6, fig. 7.)

On dead fern-stems. Rare. A minute, but most elegant
Agaric. The edge of the gills is often of a deeper tint than the
disc. The normal form is found also on dead leaves. A variety
of this occurred at Canterbury on oak-leaves, with a lemon-
coloured stem and more crowded gills. See < English Flora.’

ERRRRRERE Stem very slender, dry, growing on other plants without
any root ; gills adnate, with a decurrent tooth. '

159. A. (Mycena) corticola, Schum.; pileus thin, hemi-
K
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gills decurrent, rather distant, narrow, reddish-grey. (Plate 6,
fig. 8.)

Amongst short grass on lawns, ete. Not uncommon. When
moist of a deep red-grey. Gills at first flesh-coloured. A
small species.

164. A. (Omphalia) hepaticus, Bafsch ; tough, rigid; pi-
leus smooth, rather shining, even ; stem at length compressed,
flesh-coloured, inclining to rufous; gills distant, connected by
veins and forked, rather thick, pallid.—Beaiseh, f. 211.

On lawns. Coed Coch, Denbighshire. Of the same colour
as the last, but rather different in habit, and approaching
A. umbelliferus.

165. A. (Omphalia) sphagnicola, B. ; tough ; pileus infun-
dibuliform, subcarnose, minutely squamulose, moist; stem
fistulose ; gills narrow, dirty-ochraceous.

On Sphagnum acutifolium. Chartley Moss, Staffordshire.
Pileus 1-14 inch across, of a dirty pale-ochre, obscurely stri-
ate ; gills thick ; edge flattish. Stem at first minutely squa-
mulose above, distinguished from A. Philonotis by its tough,
elastic substance, and other points.

166. A. (Omphalia) Oniscus, Fr.; pilens svbmembrana-
ceous, convex, plano-depressed, remotely radiato-striate ;
smooth, hygrophanous, smooth when dry; stem subfistulose,

firm, equal, livid or dirty-white, as well as the adnate, decur-
rent, straight, somewhat distant gills.—Bolt. ¢. 41.

In swamps. Not observed since the time of Bolton.

** Gills very distant, broad, and generally thick ; margin at first
ineurved.

167. A. (Omphalia) muralis, Sow. ; pilens submembrana-
ceous, umbilicate, radiato-striate, smooth ; brownish-rufous,
as well as the short tough stem ; margin crenulate ; gills de-
current, distant, paler.—Sow. . 322.

K 2
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On old walls, amongst moss. Not uncommon.

168. A. (Omphalia) umbelliferus, L.; pilens membrana-
ceous, convexo-plane, obconie, brittle, radiato-striate, when
dry pallid, even, slightly silky ; margin at first inflexed, cre-
nate; stem equal, downy at the base; gills decurrent, thick,
and very distant, extremely broad behind.

In swamps, exposed pastures, etc. Very common. Varying
extremely in colour. A yellow variety, inclining to orange
when growing on high mountains, is geuerally diffused in
alpine countries, and is very beaufiful. Pilens 2-10 lines
across. -

169. A. (Omphalia) Helvelloides, Bull. ; pileus obconie,
umbonate, at length depressed, somewhat funnel-shaped, re-
motely radiato-sulcate ; stem elongated; gills thick, forked,
decurrent, broad in front.—Bull. ¢. 601. f. 3.

On the ground. Navigation House, Monmouthshire. Oect.
27, 1847, C. E. Broome. Far more delicate and graceful
than any form of A. wmbelliferus. Fries considers this the
same with his A4. setipes.

170. A. (Omphalia) rufulus, Berk. and Br.; pilens umbi-
licate, reddish-grey, growing pale, somewhat mealy; stem of
the same colour, shining ; gills decurrent, rather thick, forked,
flesh-coloured.—Ann. of Nat. Hist. Oct. 1848, p. 260.

On an exposed common, amongst Polytrichum aloides.
Hanham, near Bristol. This little species has the habit and
nearly the colours of minute 4. laccatus.

171. A. (Omphalia) stellatus, Sow.; white; pileus slight-
ly fleshy or membranaceous, convex, nmbilicate, smooth, stri-
ate, diaphanous; stem equal, brittle, stuffed, floccoso-radiate
at the base ; gills thin, broad, decurrent, very distant.—Sow.
1. 107.

On sticks, decayed stems of herbaceous plants, ete. Not
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common.  Distinguished by its thin gills from every state of
A. umbelliferus.

WXE At first campanulate, with the margin straight.

172. A. (Omphalia) Campanella, Balsch ;  pileus mem-
branaceous, convex, umbilicate, striate, hygrophanous ; stem
fistulose, dark-brown, attenuated at the base, and clothed
with tawny spongy down or hair; gills decurrent, arcuate,
connected by veins, yellow.—Sow. ¢. 163.

In fir-woods. Not uncommon. Often caespitose. Pileus
ferruginous, yellow. A beautiful species, which oceurs also in
tropical America. The form of the cap 1s variable, but the
dark stem and tawny pubescence at the base readily distin-
guish the species.

173. A. (Omphalia) camptophyllus, B, ; pileus convexo-
plane, deeply striate; stem minutely pubescent, radiato-stri-
gose at the base, minutely fistulose; gills white, ascending,
then suddenly decurrent.—Eng. FI. 1. ¢. p. 62.

On sticks, etec. Rare. Margate. Pileus brown, with a
grey margin, half an inch across. Stem 2 inches high.

174. A. (Dmpila]jajl griseus, [r.; pileus submembranace-
ous, campanulate, then convex, smooth, striate, hygrophanous ;
stem fistulose, rather firm, smooth, self-coloured whitish-grey,
as well as the slightly decurrent, arcuate, thickish, somewhat
distant gills. |

In pine-woods. Sherwood Forest, Notts. A small species.

175. A. (Omphalia) Fibula, Bull.; pileus membranaceous,
turbinate, at first convex, at length somewhat umbilicate,
striate, growing pale, even, dry, orange as well as the slender
stem ; gills deeply decurrent, paler.—Sow. £, 45.

Amongst moss. Very common. There is a variety with a
brown pileus and white gills. Tt is always a neat and pretty
species.
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Plate 7.
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