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PREFACE BY T HE EDI T OR.

As my name appears on the title - page Of this volume , it is

necessary that I should exactly state w hat part I had in its

preparation . I had no doubt originally engaged to undertake

the w ork myself ; b ut finding, from multiplicity Of engagem ents

and my uncertain health, that I could not accomplish it satis

factorily, I thought the be st course I cou ld take w as to recom

m end Mr. Cooke to the publishers ; a gentleman w ell know n ,

not only in thi s country
,
b u t in the United State s . T he w hole

of the w ork has therefore been prepared by him self, the m anu

script and proof sheets being subm itted to m e from time to

time , in which I m erely suggested such additions as seemed

needful, subj oining occasionally a few notes. As the w ork is

intended for students
,
the author has had no hesitation in
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repeating what has been stated in former chapters w here it

has been thought to prove u seful . I have no doubt that

the sam e high character w ill ju stly apply to this as to Mr.

Cooke ’s former publications
,
and especially to his “ Handbook

of British Fungi .

M . J. BERKELEY.

SI BBERT OFT ,

N ovember 23, 1874.
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F U N G I

T HE IR NATURE , USES ,
INFLUENCES, ET C.

NATURE OF FUNGI .

T HE m ost casual observer of Nature recogn iz es in alm os t every
instance that com es under hi s notice in every - day life

, w ithout
the aid of logical definition , the broad di stinctions betw een an

anim al
,
a plant

,
and a stone . T o him

,
the old definition that an

anim al is possessed of life and locom otion , a plant of life w ith
out locom otion

,
and a m ineral deficient in both

,
seem s to b e

‘

sufii cient , until som e day he travel s beyond the C ircui t of
diurnal routine

,
and encounters a sponge or a Z oophyte

,
w hich

possesses only on e of his supposed attributes of anim al life , b u t

which he is assured is nevertheless a m ember of the anima l
kingdom . Such an encoun ter

'

usually perplexe s the neophyte
at first

, b u t rather than confess his generaliz ations to have
been too gross

,
he w ill tenaciously contend that the Sponge

must b e a plant, until the evidence produ ced i s so strong that
he is compelled to desert his position , and seek refuge in the
declaration that on e kingdom runs into the other so imper
ceptib ly that no line of dem arcation can b e draw n betw een
them . B etw een these tw o extrem e s of broad distinction

,
and

no distinction
,
lies the ground occupied by the scientific student,

w ho
,
w hilst adm itting that logical defin ition fails in assigning

briefly and tersely the bounds of the three kingdom s , contends
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that such lim its exist so positive ly, that the universal scientific
m ind accepts the recogniz ed lim it w ithou t controversy or con
tradiction .

In like manner, if one kingdom b e made the subj ect of in
quiry

,
the sam e difficulties w ill ari se . A flow ering plant, as

represented by a rose or a lily
,
w ill b e recogniz ed as distinct

from a fern, a seaw eed
,
or a fungus. Yet there are some flow er

ing plants w hich
,
at first sight

,
and w ithout exam ination

,
simu

late cryptogams
,
as

,
for example

,
many B a lancp lzorce , which

the unscientific w ou ld at once class w ith fungi . ‘

I t i s never
theless true that even the incipient botanist w ill accurately
separate the phanerogam s from the cryptogam s

,
and by m eans

of a little m ore , b ut still elem entary know ledge
,
distribute the

latter amongst ferns, m osse s, fungi , l ichens, and algae
,
w ith

comparatively few exceptions . I t is true that betw een fungi
and lichens there exists so close an affinity that diffi cultie s arise

,

and doubts, and disputations, regarding certain sm all groups or
a few Species ; b ut these are the exception , and not the ru le .

B otanists generally are agreed in recogniz in g the fi v e principal
groups of Cryptogam ia

,
as n atural and distinct . In proportion

as w e advance from com parison of m embers of the three king
dom s

,
through that of the primary groups in one kingdom

,
to

a comparison of tribes, alliances, and orders
,
we shall require

closer observation , and m ore and m ore education of the eye to
see , and the m ind to appreciate , relationships and distinctions.

We have already assum ed that fungi are duly and universally
adm itted , as plants, into the vegetable kingdom . B ut of this
fact som e have even ventured to doubt . T his doubt

,
how ever

,

has been confined to one order of fungi
, except

,
perhaps

,

am ongst the m ost illiterate
,
although n ow the anim al nature of

the Jlfg/xoyasz
‘
res has scarcely a seriou s advocate left . In thi s

order the early condition of the plant is pulpy and gelatinous
,

and consists of a substance m ore allied to sarcode than cellulose .

De B ary insinuated afi in i ties w ith Amerba
,

i t w hilst T ulasne

De Bary, “ Des Myxomycetes,
”
in Ann . des Sci . Nat . 4 sér. x i . p . 153 ;

Bot. Zeit .

”
xv i . p . 357. De Bary

‘

s v iews are controv e i ted byM. Wigand in
Ann. des Sci . Nat . 4 sér. (Bot ) xv i . p. 255 , &C.
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afiirmed that the outer coat in some of these productions con
tained so much carbonate of lime that strong effervescence took
place on the application of sulphuric acid . Dr . Henry Carter
is w ell known as an old and experienced w orker am ongst
amoeboid form s of animal life, and, w hen in B ombay, he devoted
himself to the exam ination of the Myxogastres in their early
stage , and the resu lt of his exam ination s has been a firm
conviction that there i s no relationship w hatever betw een the
Myxogastres and the low er form s of animal l ife . De Bary has
him self very much m odified

,
if not w holly abandoned

,
the view s

‘

once propounded by him on this subj ect. When mature , and
the dusty Spore s, m ixed w ith threads , sometime s spiral

, are

produced, the Myxogastres are so evident ly close allies of the
Lycop erdons, or Puffball s, as to leave no doubt of the ir affinities.

I t i s scarcely necessary to remark that the presence of z oospores
is no proof of animal nature

,
for not only do they occur in the

white ru st (Cystopus) , and in such m oulds as P eronosp oraf b ut

are common in algae, the vegetable nature of which has never
been disputed.

T here is another equally important
, b ut m ore complicated

subject to which w e mu st allude in this connection . T his is
the probability of m inute fungi being deve loped w ithout the
intervention of germ s , from certain solu tions . T he observations
of M . T ré cul, in a paper laid before the French Academy, have
thus been summ ariz ed —1. Yeast cel ls may b e formed in the

mu st of beer w ithout spores being previously sown . 2. Cells of
the same form as those of yeast, b ut w ith different contents

,

arise Spontaneously in simple solution of sugar, or to w hich a

l ittle tartrate of amm onia has been added , and these cells are

capable of producing fermentation in certain liqu ids under
favourable conditions . 3 . T he cell s thu s formed produce P eni

cilliwm like the cells of yeast. 4 . On the other hand , the spores
of P enicillium are capable of be ing transform ed into yeastfll

"

T he interpretation of thi s is, that the m ould P enicillium m ay b e

De Bary, “ Recherches sur le Dev eloppement de quelques Champignons
Parasites,

”
in “

Ann . des Sci . Nat . 4 ser. (Bot .) xx. 5.

1
‘ “ Popular Science Review,

”
v ol. v ii i . p. 96.
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produced from a sugar Solution by
“ spontaneou s generation

and w ithout Spore or germ of any kind . T he theory is , that a

m olecular m ass w hich is developed in certain solutions or infu

sions , m ay, under the influence of different circum stances, pro
duce e ither animalcules or fungi . In all these cases , no kind
of animalcule or fungus is ever seen to originate from pre

existing cell s or larger bodies , b ut alw ays from m olecules ” ?

T he m olecules are said to form small m asses , w hich soon m elt
together to constitute a globular body, from w hich a process
juts out on one Side . T hese are the so - called T orulwf l” which
give off buds which are soon transform ed into j ointed tubes
of variou s diameters , term inating in row s of Sporu les , P enicil

Zium,
or capsules contai ni ng num erous globu lar seeds, Asp ergil

lus (sic) .
T his is b ut another m ode of stating the sam e thing as above

referred to byM . T ré cul, that certain cells , resembling yeast cells

( Torula ) , are developed Spontaneously
,
and that these u ltimately

pass through the form of m ou ld called P enicillium to the m ore
complex Jlf ucor (which the w riter evidently has confounded w ith
Asp ergillus, unle ss he alludes to the ascigerou s form of Asp er

gillus, long know n as E urotium) . From what i s n ow know n
of the polymorphism of fungi , there w oul d b e little diffi culty
in believing that ce ll s re sembling yeast cells w ou l d develop
into P enicillium,

as they do infact in what i s called the vine
gar plant

,

” and that the capsuliferous
,
or higher condition of

this m ould m ay b e a Jlfuoor, in w hich the sporu les are produced
in capsu les. T he diffi culty arises earlier, in the supposed spon
taneous origination of yeast cells from m olecules, which result
from the peculiar conditions of light, temperature , &c .

,
in w hich

certain solutions are placed . I t w ould b e impossible to review
all the arguments , or tabulate all the experiments, w hich have
been employed for and against this theory. I t cou ld not b e
passed over in silence , since it has been one of the stirring que s
tions of the day . T he great problem how to exclude all germ s

Dr. J. H . Bennett
“ On the Molecular Origin of Infusoria

, p . 56 .

f Theyhave, howev er, no close relation w ith real T oru lce
,
such as T . mom

'

Zioidcs, &c.
—CooxE

’

s H andbook
, p. 477.
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as distinct as in the flowering plants . In fact
,
there i s still no

reason to dissent
, except to a very lim ited extent, from w hat

w as w ri tten before polym orphism w as accredited, that,
“
w ith. a

few excepti ons only
,
it m ayw ithou t doubt b e asserted that m ore

certain Species do not exist in any part of the organiz ed w orld
than am ongst fungi . T he sam e specie s constantly recur in the
sam e places

,
and if kinds not hitherto detected present them

selve s
,
they are e ither such as are w ell know n in other districts,

or specie s w hich have been overlooked, and w hich are found on
b etter experience to b e w idely diffused . T here is nothing like
chance abou t their characters or grow th .

”

T he parasitism of num erou s m inu te species on living and
grow ing plants has its parallel even am ongst phanerogam s in
the m istletoe and broom - rape and sim ilar species . Am ongst
fungi a large number are thu s parasitic , distorting, and in m any
cases u ltimately destroying, their host, burrow ing w ithin the

tissues
,
and cau sing rust and smut in corn and grasses

,
or even

m ore destructive and injurious in such m oulds as those of the
potato disease and its allies. A still larger number of fungi
are developed from decayed or decaying vegetable m atter.
T hese are found in w inter on dead leaves, tw igs, branches ,
rotten w ood

,
the rem ains of herbaceou s plants

,
and soil largely

charged w ith disintegrated vegetables. AS soon as a plant
begins to decay it becom es the source of a new vege tation ,
w hich has tens its destruction

,
and a n ew cycle of life oom

m enees . In these instances , w hether parasitic on livin g plants
or developed on dead ones

,
the source is s till vegetable . B ut

this i s not always the case, so that it cannot b e predicated that
fungi are w holly epiphytal . Som e species are alw ays found on
animal m atter

,
leather

,
horn

,
bone

,
&c . ,

and som e affect such
unprom ising substance s as m inerals

,
from w hich it w ould b e

supposed that no nourishm ent cou ld b e obtained , not only hard
gravel stones , fragments of rock

,
b ut also m etals

,
such as iron

and lead , of w hich m ore m ay b e said when w e com e to treat of
the habitats of fungi . Although in general term s fungi m ay

b e described as hysterophytal or epiphytal mycetals deriving

Berkeley
’

s
“ Outlines of British Fungology, p. 24.
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nourishment by means of a mycelium from the m atrix,
” there

are exceptions to this rule w ith which the m aj ority accord.

Of the fungi found on animal substances
,
none are m ore

extraordinary than those specie s w hich attack insects . T he

white m ould which in autumn proves so de stru ctive to the

comm on hou se - fly may for the present b e om itted, as it is
probab ly a condition of one of the Saprolegm

’

e i
,
which som e

authors include w ith fungi
,
and others w ith algae . Wasps,

spiders
,
m oths

,
and butterflies become enveloped in a k ind of

mould named I saria , w hich constitutes the conidia of T orm b ia ,
a genus of club - shaped Spkaarice afterwards developed . Some

species of I saria and T orrubia also afl
f
ect the larvae and pupae

of m oths and butterflies , converting the w hole interior into a
m ass of mycelium

,
and fructifying in a clavate head . It has

been subject for discussion w hether in such instance s the
fungus comm enced its developm ent during the life of the in

sect
,
and thus hastened its death

,
or whether it resulted after

death
,
and w as subsequent to the commencement of decay t

T he position in which certain large m oths are found standing
on leave s w hen infe sted w ith I sam

’

a resembles so closely that

of the hou se - fly when succumbing to Sporendonenm M asow,

w ould lead to the conclusion that certainly in som e case s the

insect w as attacked by the fungus w hilst still living ; w hilst in
the case of buried caterpillars

,
such as the New Z ealand

’

or
B ritish H epialus, i t is difficu lt to decide . Whether in life or
death in these instances

,
it is clear that the silk - w orm disease

M uscardz
'

ne
r

attacks the living insect, and cau ses death . In the

ease of the Guép es Cégémntes, the w asp is said to fly about w ith
the fungus partially developed .

In all fungi we may recogni z e a vegetative and a reproductive
system : som etim e s the fi rst only becom e s developed, and then
the fungus is imperfect, and som etimes the latter is far m ore
prom inent than the form er . T here is usually an agglomeration
of delicate threads, either j ointed or not

,
which are somewhat

analogous to the roots of higher plants . T hese delicate threads

Berkeley
’

s
“ Introduction to Cryptogamic Botany,” p. 235 .

T Gray, “ Notices of Insects which form the Basis of Fungoid Parasites.
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perm eate the tissues of plants attacked by parasitic fungi , or
they run over dead leaves form ing w hitened patches, form erly
bearing the nam e of H imcmtia

,
b ut really the mycelium of som e

species of JVI am smius. I f checked or disturbed
,
the process

stops here
,
and only a mycelium of interw oven threads i s

produced.

‘ In this condition the mycelium of one Specie s so
m uch re sembles that of another, that no accurate determ ination
can b e made . I f the process goes on , this mycelium gives rise
to the Stem and cap of an agaricoid fungu s

,
completing the

vegetative system . T his in tu rn give s origin to a Spore - bearing
surface

,
and ultimately the fru it is formed

,
and then the fungu s

i s complete no fungu s can b e regarded as perfect or complete
w ithou t its reprodu ctive System being developed . I n som e this is
very simple

,
in others it is as com plex . In m any of the m ou lds w e

have m iniature representatives of higher plants in the mycelium

or roots
,
stem

,
branches

,
and at length capsules bearing Sporidia,

w hich correspond to seeds . I t is true that leave s are absent,
b ut these are som etim es compensated by lateral processes or
abortive branchlets . A tuft of m ould i s in m iniature a forest of
trees . Although such a definition m ay b e deem ed m ore poeti c
than accurate

,
m ore figurative than literal , yet few cOuld believe

in the m arv ellous beauty of a tuft of m ould if they never saw it
as exhibited under the m icroscope. In su ch a condition no doubt
cou ld b e entertained of i ts vegetable character. But there is a
low er phase in w hich these plants are som etim e s encountered ;
they m ay consist only of single cells, or strings of cells , or threads

of Simple structure floating in flu ids . In su ch conditions only
the vegetative system is probably developed , and that im perfectly,

yet som e have ventured to give nam e s to i solated cells, or
strings of cells

,
or threads of mycel ium ,

w hich really in them

selves possess none of the e lem ents of correct classifi cation— the

vegetative System
,
even

,
being im perfect

,
and consequ ently the

reprodu ctive is absent. As already observed, no fungus is per

feet w ithou t fru it of som e kind
,
and the peculiarities of stru cture

and deve lopm ent of fru it form one of the m ost important elem ents
in classification . T o attempt

,
therefore , to give nam es to such

imperfect fragments of undeveloped plants i s almost as absurd
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as to name a flow ering plant from a stray fragment of a root
fi b ril accidentally cast ou t of the ground— nay

,
even w orse , for

identification w ould probably b e easier . I t i s w ell to protest
at all tim es against attempts to push science to the verge of
absurdity ; and such must b e the verdict upon endeavours to
determ ine positive ly such incomplete organism s as floating cells ,
or hyalinethreads which m ay belong to any one of fifty Species
of m oulds

,
or after all to an alga. T his leads us to remark, in

passing
,
that there are form s and conditions under w hich fungir

may b e found when , fructifi cation being absent— that is , the
vegetative system alone developed— they approximate so closely
to algae that it i s almost impossible to say to w hich group the
organism s belong.

Finally
,
it i s a great characteristic of fungi in general that

they are very rapid in grow th , and rapid in decay . In a night

a puffball w ill grow prodigiously
,
and in the sam e Short period

a mass of paste may b e covered w ith m ould . In a few hours a

gelatinou s m ass of Reticularia w ill pass into a bladder of dust,
or a Coprinus w ill b e dripping into decay. Rem embering this ,
mycophagists w ill take note that a fleshy fungus which m ay b e

good eating at noon may undergo such changes in a few hours
as to b e anything b ut good eating at night. Many instance s
have been recorded of the rapidity of grow th in fungi ; it m ay

also b e accepted as an axiom that they are, in m any instances
,

equally as rapid in decay .

T he afli nity betw een lichens and fungi has long been re

cogniz ed to its full and legitim ate extent by lichenologists and
mycologistsfi

“ In the Introduction to Cryptogam i c Botany,
”
i t

On the relation or connect ion between fungi and lichens, H. C. Sorby
has some pertinent remarks in his communication to the Royal Society on

“ Comparative Vegetable Chromatology” (Proceedings Royal Society, v ol. xxi .

1873, p . as one result of his spectroscopic examinations. He says,
“ Such being the relations between the organs of reproduction and the foliage,
i t is to some extent possible to understand the connection between parasitic
plants like fungi, which do not deri ve their support from the constructive
energy of their fronds

,
and those which are self- supporting and possess true

fronds. In the highest classes of plants the flowers are connected w ith the

leaves, more especially by means of xanthophyll and yellow xanthophyll,
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w as proposed to unite them in one alliance, under the name of

111ycetales, in the sam em anner as the late Dr. Lindley had united
allied orders under alliances in his “ Vegetable K ingdom b ut,

b eyond thi s
,
there w as no predisposition tow ards the theory

since propounded
,
and w hich

,
like al l new theories , has collected

a small b ut z ealous circle of adherents . I t w ill b e necessary
briefly to summ ariz e this theory and the arguments by which it
is supported and Opposed

,
inasmuch as it i s intimately connected

w ith our subj ect.
AS recently as 1868

,
Professor Schwendener first propounded

his view s
,

* and then briefly and vaguely, that all and every
individual lichen was b ut an algal

,
w hich had

i

collected about it
a parasitic fungal grow th , and that those pecul iar bodies w hich ,

under the nam e ofgonia
’ia

,
w ere considered as Special organs of

lichens
,
w ere only imprisoned algae . In language which the

Rev . J . M . Crombie -l describes as
“ pictorial

,

” this author gave
the general conclusion at which he had arrived

,
as follow s

As the result of myresearches , all these grow ths are not simple
plants

,
not indivi duals in the u sual sense of the term ; they

are rather colonie s , w hich consist of hundreds and thousands
o f individuals

,
of w hich, how ever

,
only one acts as m aster

,
w hile

the others
,
in perpetual captivity

,
provide nourishm ent for them

selve s and the ir m aster . T his m aster i s a fungu s of the order

Ascomycez
‘
es

,
a parasite w hich is accu stomed to live upon the w ork

of others ; its slaves are green algae , w hich it has sought out , or
indeed caught hold of, and forced into i ts service . I t surrounds

whereas in the case of lichens the apothecia contain very li ttle, i f any, of these

substances
,
b ut a large amount of the lichenoxanthines so characterist ic of the

class. Look ing upon fungi from this chromatological point of v iew
,
they hear

something like the same relat ion to lichens that the petals of a leafless parasit ic
plant w ould bear to the foliage of one of normal character— that is to say, t hey

are
,
as i t were, the coloured organs of reproduction of parasitic plants of a type

closely approaching that of li chens, which, of course
,
is in very close

,
if not in

absolute agreement w ith the conclusions drawn by botanists from entirely
d i fferent data.

”

Schwendener, Untersuchungen u ber den Flechtenthallus.
Crombie (J. M . ) On the Lichen - Gonidia Question

,

”
in “ Popular Science

Rev iew ”
for July, 1874.
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them
,
as a Spider does itsprey, w ith a fibrou s net of narrow

m eshe s
, which is gradually converted into an impenetrable

covering. While , how ever,
'

the spider su cks its prey and leav es
it lying dead, the fungus incites the algae taken in its net to
more rapid activity ; nay, to m ore vigorou s increase .

”
T his

hypothesis, u shered upon the w orld w ith all the prestige of the

Profes sor’s nam e
,
w as not long in m eeting w ith adherents, and

the cardinal points insisted upon w ere— 1st. T hat the generic
re lationship of the coloured gonidia ” to the colourless fi la

ments w hich compose the lichen thallus , had only been assumed ,
and not proved ; 2nd. T hat the m em brane of the gonidia w as

chem ically different from the m embrane of the other tissues,
inasmu ch as the first had a reaction corresponding to that of

a lgae
,
w hilst the second had that of fungi ; 3rd. T hat the

different form s and varieties of gonidia corresponded w ith
parallel types of algae ; 4th . T hat as the germ ination of the
spore had not been follow ed further than the development of a
hypothallu s

,
it m ight b e accounted for by the absence of the

essential algal on which the
‘
new organism should become para

sitic ; 5 th . T hat there i s a striking correspondence betw een the

developm ent o f the fru it in lichens and in some of the sporidi i

ferous fungi
T hese fi v e points have been combated incessantly by lichen

ologists
, who w ould really b e supposed by ordinary m inds to b e

the m ost practically acquainted w ith the stru cture and develop
m en t of the se plants

,
in opposition to the theorists . I t i s a fact

w hich should have some w eight
,
that no lichenologist of repute

has as yet accepted the theory . In 1873 Dr. E . Bornet ie cam e

to the aid of Schw endener
,
and alm ost exhau sted the subj ect,

b ut failed to convince e ither the practised lichenologist or
mycologist. T he two great points sought to b e established are

these , that what w e call lichens are compound organisms , not
Simple , independent vegetable entities and that this compound
organism consists of unicellular algae, w ith a fungu s parasitic
Upon them . T he coloured gonidia w hich are found in the

Bornet, (E ), Recherches sur les Gonidies
‘

des Lichens, in “ Ann. des Sci.

Nat . 1873 , 5 sér. v ol. xvii .
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substance, or thallus of lichens, are the supposed algae and the
cellular Structure which surrounds

, enclose s, and imprisons the
gonidia is the parasitic fungus

, w hich is parasiti c on som ething
infinitely smaller than itself

,
and which it entire ly and absolu tely

isolates from all external influences .

Dr. B ornet bel ieved him self to have established that every
gonidium of a lichen m ay b e referred to a Species of algae, and
that the connection betw een the hypha and gonidia i s of such a
nature as to exclude all possibility of the one organ being pro
duced by the other. T his he thinks is the only w ay in w hich it
can b e accounted for that the gonidia of diverse lichens shou ld
b e almost identical .
Dr. Nylander, in referring to this hypothesis of an imprisoned

algalfi
t w rites T he absurdity of such an hypothe sis is evident

from the very consideration that it cannot b e the case that an
organ (gonidia) Shou ld at the sam e time b e a parasite on the
body of w hich it exercises vital functions for w ith equal

propriety it m ight b e contended that the liver or the spleen
constitute s parasites of the m amm i ferae . Parasite existence i s
autonom ou s, living upon a foreign body

,
of w hich nature

prohibits it from being at the sam e time an organ. T his i s
an e lementary axiom of general physiology . But observation
directly m ade teaches that the green matter originally arises

w ithin the prim ary chlorophyll or phycochrom - bearing cellule ,
and consequently i s not intruded from any external quarter, nor
arise s in any w ay from any parasitism of any kind . T he cellule
at first i s observed to b e empty

,
and then

,
by the aid of secretion ,

green matter is gradually produced in the cavity and assumes a
definite form . I t can

,
therefore

,
b e very easily and evidently

dem onstrated that the origin of green m atter in lichens is en

tirely the sam e as in other plants.” On another occasion ,
and in

another place, the same em inent lichenologist remarksd
‘ as to

the supposed algoid nature of gonidia that su ch an unnatural

existence as they w ould thus pass , enclosed in a prison and

Nylander,
“ On the Algo

- Lichen Hypothesis, &c.

,
in “ Grev illea, v ol. I I .

No. 22
, p . 146 .

1‘ In Regensburg “ Flora
,
1870, p. 92.
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genera, must
,
however

,
b e considered as connecting Triclzogastres

w ith lichens , and the question cannot b e considered as satis
factorily decided till a serie s of experim ents has been m ade on
the germ ination of lichen spores and their relation to free algae
considered identical w ith gonidia . Mr. T hw aites w as the first
to point ou t * the relation of the gonidia in the different sections
of lichens to different types of supposed algae. T he question
cannot b e settled by m ere (2prior?) notions. I t is , perhaps,
w orthy of rem ark that in Olzionyp b e Curfew: the threads grow
over the cysts exactly as the hypha of lichens i s represented as
grow ing over the gonidia .

Recently, Dr. T hw aites has comm unicated his view s on one

phase of this controv ersy,
'

l
'

which w ill serve to illustrate the

question as seen from the mycological side . As i s w ell know n
,

this w riter has had considerable experience in the study of the
anatomy and physiology of all the low er cryptogam ia

,
and any

suggestion of his on such a subj ect w ill at least comm end itself
to a patient consideration .

“ According to our experience
,
he writes, “ I think parasitic

fungi invariably produce a sad effect upon the tis sues they fix
themselve s upon or in . T hese tissu es becom e pale in colour

,

and in every respect sickly in appearance . B ut who has ever
seen the gonidia of lichens the w orse for hav ing the ‘ hypha ’

grow ing am ongst them ? T hese gonidia are alw ays in the

plumpe st state , and w ith the freshest , healthiest colour possible .

Cannot it enter into the heads of these m ost patient and ex

cellent observers
,
that a cryptogam i c plant m ay have tw o kinds

of tissue grow ing side by side , w ithout the n ecessity of one

being parasitic upon the other, ju st as one of the higher plants
m ay have half a doz en kinds of tissue m aking up its organi z a
tion T he beautifully symm etrical grow th of the sam e lichens

has seemed to m e a suffi cient argum ent against one portion
be ing parasitic upon another, b ut w hen w e see all harm ony and
robu st health

,
the idea that one portion is subsisting parasitically

Upon another appears to m e to b e a perfect absurdity .

”

“ Annals andMagaz ine of Natural History, April, 1849.

1‘ In Gardener’s Chronicle for 1873 , p . 13 41.
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I t appears to us that a great deal of confusion and a large
number of errors w hich creep into our m odern generaliz ations
and hypothe ses

,
m ay b e traced to the acceptance of analogies

for identities . How many ca ses of m istaken identity has the
improvement of m icroscopes revealed during the past quarter
of a century. T his should at least serve as a caution for the
fu ture .

Apart
,
how ever

,
from the gonidia

,
w hatever they m ay b e ,

is the rem ainder of the lichen a genuine fungus ? Nylander
writes,

“ T he anatom ical fi lamen tose elem ents of lichen s are

di stinguished by various characters from the hyphae of fungi .
T hey are firmer, elastic , and at once present them selve s in the

texture of lichens . On the other hand, the hyphae of fungi are
very soft

,
they possess a thin w all, and are not at all gelatinous

,

while they are immediately dissolved hy ~ the application of
hydrate of potash ,

&c.

*

Our own experience i s som ewhat to the effect
,
that there are

som e few lichens w hich are doubtful as to whether they are

fungi or lichens, b ut, in by far the m aj ority of cases
,
there i s

not the slighte st difficulty in determining, from the peculiar
firmness and elasticity of the tissues, m inu te peculiaritie s w hich
the practised hand can detect rather than describe

,
and even

the general character of the fru it that they differ m aterially
from

,
though closely allied to fungi. We have only experience

to gu ide us in these m atters, b ut that is something
,
and w e hav e

no experience in fungi of anything like a Oladonia
,
how ever

much it may resemble a T OM
‘

ZLb ia or Olavaria . We have P ez iz ae

w ith a subiculum in the section T ap esia , b ut the verie st tyro
w ould not confound them w ith Species of P armelz

’

a . I t is true
that a great number of lichens

,
at first sight

,
and casually

,

resemble specie s of the Hystem
'

acéi
,
b ut it i s no less strange

than true
,
that l ichenologists and mycologists know their own

sufficiently not to comm it depredations on each other.

Contributions are daily being m ade to this controversy
,
and

already the principal argum ents on both Sides have appeared in

Gre villea, v ol. II. p. 147, in 7lot
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an English dressfi“ hence i t w ill b e unnecessary to repeat those
which are m odifications only of the view s already stated

,
our

own conclusions being capable of a very brief summary : that
lichens and fungi are closely related the one to the other

,
b ut

that they are not identical ; that the gon idia ” of lichens
are part of the lichen - organiz ation

,
and consequently are not

algae, or any introduced bodies ; that there i s no parasitism ;

and that the lichen thallus
,

exclusive of gonidia
,
i s wholly

unknow n am ongst fungi.
T he Rev . J . M . Crom bie has therefore our sympathies in the

rem ark w ith w hich his summ ary of the gonidia controversy
closes, in w hich he characteriz es i t as a sensational rom ance of
lichenology,

” of the unnatural union betw een a captive algal
dam sel and a tyrant fungal m aster .

”

W. Archer, in Quart . Journ. Micr. Sci .” v ol. x i ii . p . 217 ; v ol. xi v .

p . 115. Translation of Schw endener
’

s
“ Nature of the Gonid ia of Lichens

,

”

in

same journal, vol. xii i. p. 235 .



STRUCTURE

WITHOUT some know ledge of the structure of fungi, it is scarcely
possible to comprehend the principles of classification, or to
appreciate the curious phenom ena of polym orphism . Yet there
i s so great a variety in the stru cture of the diflb rent groups,
that this subject cannot b e compressed w ithin a few paragraphs,
neither do w e think that this w ou ld b e desired if practicable ,
seeing that the anatomy and physiology of plants is, in itself,
sufficiently important and interesting to w arrant a rather ex

tended and explicit survey. In order to im part as much prac
tical u tility as possible to this chapter

,
it seem s advisable to

treat some of the m ost important and typical orders and sub

orders separately, giving prom inence to the features which are

chiefly characteristic of those sections
,
follow ing the order of

system atists as mu ch as possib le
, whilst endeavouring to render

each section independent to a considerable extent, and complete
in itself. Som e groups naturally present m ore notew orthy
feature s than others

,
and w ill consequ ently seem to receive

m ore than their proportional share o f attention
,
b ut this seem

ing inequality cou ld scarcely have been avoided
,
inasmuch as

hitherto som e groups have been m ore closely inve stigated than
others

,
are m ore intimate ly associated w ith other que stions

,
or

are m ore readily and satisfactorily exam ined under different
aspects of the ir life - history .

AGARICIN1. —For the structure that prevails in the order to
which the mushroom belongs

,
an exam ination of that species

w ill b e almost suffi cient. Here w e shall . at once recogni z e
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three distinct parts requiring elucidation , v i z . the rooting
Slender fib res that traverse the soil

,
and termed the mycelium,

or spawn , the stem and cap or pileu s
,
w hich together con

stitute what is called the laymenopkore , and the plate s or gills
on the under surface of the cap

,
w hich bear the laymem

'

um.

T he earliest condition in w hich the mushroom can b e recogniz ed
as a vegetable entity is in that o f the spaw n ” or mycelium

,

w hich is essentially an agglom eration of vegetating spores . I ts

norm al form is that of branched , slender, entangled
,
auaste

m osing, hyaline threads . At certain privileged points of the my
celi um ,

the threads seem to b e aggregated, and becom e cen tres
of verti cal extension . At first only a sm all nearly globose b ud

FIG . 1.
- Agaric in Process of Grow th .

ding, like a grain of mu stard seed
,
i s visible

, b ut thi s a fte
w ards increase s rapidly, and other Sim ilar buddings or sw ellings
appear at the base .

* T hese are the young hym enophore . AS

A curious case occurred some years since at BurySt . Edmunds
,
which may b e

ment ioned here in connection w i th the development of these nodules. Two children
had died under suspicious circumstances, and an exam inat ion of the body of

the latter after exhumation was made , a report hav ing arisen that the child d ied
after eatingmushrooms. As certain wh ite nodules appeared on the inner surface
of the intestines, i t was at once hasti ly concluded that the spores of the mush

room had germinated , and that the nodules w ere infant mushrooms. This

appeared to one of us so strange, that application was made for Specimens
,

which w ere k indly forwarded and a cursory glance was enough to convince us

that theyw ere not fungoid . An examination under the microscope further con
firmed the d iagnosis, and the applica tion of n itric acid Showed that the nodules
w ere merely due to chalk mixture, which had been giv en to the child for the
d iarrhetic symptoms under which he succumbed .
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it pushes through the soil, it gradually lose s its globose form ,

becom es m ore or le ss elongated , and in thi s condi tion a longitu
dinal section show s the position o f the future gills in a pair of
opposite cre scent - shaped darker - coloured Spots near the apex .

T he dermal m embrane
,
or outer skin , seem s to b e continuou s

over the stem and the globose head . At pre sent
,
there i s no

external evidence of an expanded pileu s and gills ; a longitu
dinal section at thi s stage show s that the gills are being deve
loped

,
that the pileus is assum ing its cap - like form

,
that the

m em brane stretching from the stem to the edge o f the young
pileus i s separating from the edge of the gills

,
and form i ng a.

v eil, w hich, in course of tim e , w ill separate below and leave the
gills exposed . When , therefore , the mu shroom has arrived
alm ost at m aturity, the pileu s
expands , and in this act the
veil i s torn aw ay from the

m argin of the cap
,
and re

m ains for a tim e like a collar
around the stem . Fragments
of the ve il often rem ain at

tached to the m argin of the
pileus

,
and the collar adhe

rent to the stem falls back
,

and thenceforth is know n as
the annulus or ring. We

have in this stage the fully
developed hymenophore

,

the stem w ith its ring, sup

porting an expanded cap or

pileus
,
w ith gills on the under

surface bearing the hyme fi
F IG . 2.

— Sect ion of Comm on Mushroom .

n ium fi? A longitudinal section cu t through the pileus and down

Ehrenberg compared the whole structure of an Agaric w ith that of a mould
,

the
‘

mycelium corresponding w ith the hyphasma, the stem and pi leus w ith the

flocci
,
and the hymen ium w ith the fructi fying branchlets. The comparison is no

less ingenious than true, and gi ves a lively idea of the connect ion of the more
noble w i th the more humble fungi. —Elirb. de Mycetogcnesi .
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the stem , gives the best notion of the arrangement of the

parts, and the ir relation to the w hole . By this m eans it w ill b e
seen that the pileu s i s continuou s w ith the stem

,
that the sub

stance of the pileus descends into the gills
,
and that relatively

the substance of the stem is m ore fibrous than that of the pileus.

In the comm on mushroom the ring i s very distinct surrounding
the stem , a little above the m iddle, like a collar. I n som e

Agarics the ring is very fugacious
,
or absent altogether. T he

form of the gills , thei r m ode of attachm ent to the stem
,
their

colour , and m ore especially the colour of the spore s
,
are all very

important features to b e attended to in the discrim ination of
species, since they vary in different species. T he w hole
substance of the Agaric i s cellular . A longitudinal slice from
the stem w ill exhib it under the m icroscope delicate tubular
cells, the general direction of which i s lengthw ise, w ith lateral
branches

,
the w hole interlacing so intim ately that it is diffi

cult to trace any individual thread v ery far in its course . I t

w ill b e evident that the stru cture is less com pact as it approaches
the centre of the stem

,
w hich in m any specie s is hollow . T he

fiymenium is the Spore - bearing surface , w hich i s exposed or naked ,
and spread over the gills . T hese plates are co v ered on all sides
w ith a del icate m embrane

,
upon w hich the reproductive organs

are deve loped. If it w ere possible to rem ove this m embrane in
one entire piece and spread it ou t flat , it w ou ld cover an
imm ense surface

,
as compared w ith the siz e of the pileus, for it

is plaited or folded like a lady ’s fan over the w hole of the gill
plates

,
or lam ellte

,
of the fungusfi

f

I f the stem of a mushroom
b e cut off close t o the gills, and the cap l aid upon a sheet of
paper

,
w ith the gills dow nw ards

,
and left there for a few hours

,

w hen rem oved a number of dark radiating lines w ill b e deposited
upon the paper, each line corresponding w ith the interstices
betw een one pair of gills . T hese lines are m ade up of Spore s

w hi ch have fallen from the hym enium ,
and

,
if placed under the

m icroscope
,
their character w il l at once b e m ade evident. I f

a fragm ent of the hym enium b e also subm itted to a sim ilar

exam ination ,
it w il l b e found that the w hole su rface is studded

In P axillus inrolutus the hymenium may b e readily torn off and unfolded.
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serie s of spores i s qu ite possible. B asidia exhausted entirely of
the ir contents

,
and which have becom e qu ite hyaline , m ay often

b e observed .

T he cystidia are u sually larger than the basidia, varying in
si z e and form in different species . T hey present the appearance
of large sterile cells, attenuated upw ards, som etim es into a
slender neck . Corda w as of opinion that these w ere m ale
organs

,
and gave them the nam e of p ollz

'

na ires. Hoffmann has
also described * both these organs under the nam es of p ollinaria
and sp erma tia , b ut doe s not appear to recogniz e in them the

sexual e lem ents w hich those nam e s w oul d indicate w hilst
de Seynes suggests that the cystidia are only organs returned to
vegetative functions by a sort of hypertrophy of the b asidiaft
T his View seem s to b e supported by the fact that, in the se ction
P luteus and som e others, the cystidia are surm ounted by short
horns re sembling sterigm ata . H offm ann has also indicatedi
the passage of cystidia into basidia. T he evidence seem s to he in
favour of regarding the cystidia as barren conditions of basidia .

T here are to b e found upon the hym enium of Agarics a third
kind of elongated cells, called by Corda § basilary cells, and by
H offm ann sterile cells

,

”
w hich are either equal in siz e or smaller

than the basidia , w ith which also their stru cture agrees, except
ing in the developm ent of spicu les. T hese are the “ proper cells
of the hymenium ” of Leve ille

,
and are simply the term inal cells

of the gill structure— cells w hich
,
under vigorous conditions ,

m ight b e developed into basidia
,
b ut w hich are comm only

arrested in their developm ent . As suggested by de Seyn es, the
hym enium seem s to b e reduced to great simplici ty

,

“
one sole

andse lf- sam e organ is the basis of it ; according as it experience s
an arrest of developm ent

,
as it grow s and fruct ifi es, or as it

b ecom e s hypertrophied , it gives us a paraphyse , a basidium ,
or

a cystidium — in other term s
,
atrophied basidium

,
normal basi

“ Die Pollinarien und Spermatien von Agm
‘i cus, in “ Botanische Zeitung,

Feb . 29 andMarch 7, 1856 .

1“ Essai d '

une Flore mycologique de la Région de Montpellier. Paris
,
1863.

i Hoffmann
,

“ Botanische Z eitung,
”

l

1856, p . 139 .

Corda
,

Icones Fungorum hueusquc cognitorum ,

”
i ii . p. 41. P1agi le, 1839 .
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dium ,
and hypertrophied basidium ; these are the three e lements

which form the

T he only reproductive organs hitherto demonstrated in Agarics
are the spores , or, as som etimes called

,
from their m e thod of

produ ction
,
basidz

’

ospores. l T hese are at first colourless
,
b u t

afterw ards acqu ire the colour pecul iar to the species . In siz e
and form they are

,
w ithin certain lim its

,
exceedingly variable

,

although form and siz e are tolerably constan t in the sam e

species. At first al l are globose ; as they m ature , the m aj ority are
ovoid or elliptic some are fu siform ,

w ith regularly attenuated
extremities. In Hygmpkorus they are rather irregular

,
reniform

,

or compressed in the m iddle . Som e tim e s the external surface is
rough w ith m ore or le ss proj ecting w arts . Some mycologists

are of opinion that the covering of the Spore is double
,
consist

ing of an exospore and an endosp ore, the lat ter being very fi ne
and delicate . In other orders the double coating of the spore

has been dem onstrated . When the Spore is coloured , the exter

nal m embrane alone appears to po s
se ss colour, the endospore be ing con

stantlyhyaline . I t mayb e added here ,
that in this order the Spore is simple
and unicellular . In L actarius and

Russula the tram a, or inner sub stance,
i s vesi cu lar . T rue latex vessels occur
occasionally in Agaricus, though n o t

filled w ith m ilk as in L actarius.

POLYPOREI .— In this order the gill
plates are replaced by tubes or pores

,

the interior of w hich is lined by the
Fm

hym enium ; indications of this strue duced) .

ture having already been exhibited in some of the l ow e r

Cooke, M: C . ,
Anatomy of a Mushroom

,
i n

“ Popular Science Rev iew,

vol. v i ii . p . 380.

An attempt was made to show that , in Agaricus melleus, d istinct asei were
found

,
in a certain stage, on the gills orlamellae. We have in vain examined the

gills in v arious conditions, and could never detect anything of the k ind . It is

probable that the asci belonged to some species of Hypomyccs, a genus of para
sitic Sphoeriaceous fungi .
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Agarzcmi . In m any cases the stem i s suppre ssed . T he sub

s tance is fleshy in B oletus, b u t in Polyp om s the greater num be r
of species are leathery or corky, and m ore persi stent . T he

basidia
,
spicules

,
and qu aternate spore s agree w ith those of

Agam
'

cin i .* In fact there are no feature s of importance w hich
relate to the hym enium in any order of Hymenomg/cetes (the
T remellini excepted) differing from the sam e organ in Agraria n/i

,

unle ss i t b e the absence of cystidia .

HYDNEI .— Instead of pore s ,
in this order the hym enium
is spread over the surface of

spines
,
prickles

,
or w artsfl

L

AURICULARINI .— T he hym e~

nium is m ore or le ss even ,

and in
CLAVARIEI the w hole fungus

is club - shaped , or m ore or
less intricately branched, w ith

F IG . 5 — Hydn zmt rep andum
the hym enium covering the

outer su rface .

T REMELLINI . - I n this order w e have a great departure from
the character of the substance , external appearance , and internal
structure of the other orders in this fam ily . H ere w e have a
gelatinous substance , and the form i s lobed

,
folded , convolute ,

often resembling the brain of som e animal . T he inte rna l strue

I t is not intended that the spores are always quaternate in Agaricini , though
that number is constant in the more typical species. They sometimes exceed
four

,
and are somet imes reduced to one .

”l‘ The species long known as Hydnum gola tinosum w as exam ined byMr. F.

Currey in 1860 (Journ . Linn. Soc )
,
and he came to the conclusion that it was

not a good Hydnum. Since then i t has been made the type of a new genus

(Hydnoglaea B . and Br. or
,
as called byFries, in the new edit ion of Epicrisis,

”

Tremcllodon
,
Pers. Myc. Run ) , and transferred to the T 'remellz

'

ni . Currey says,

upon exam ining the fructification
,
he was surprised to find that , although in its

external characters i t was a perfect flydnum,
i t here the fruit of a T rcmella .

If one of the teeth b e exam ined w ith the m icroscope, i t w ill b e seen to consist of

threads b ea i i ng four- lobed spomphores, and spores exactly similar to T remella .

I t w ill thus b e seen
,
he adds

,
that the plant is exactly intermed iate between

11ydnci andTremellini , forming, as it were, a stepping
- stone from one to the other.
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ture has been specially illustrated by M . T ulasnefii through the

comm on specie s
,
Tremella qi zesenterica . T his latter is of a

fi ne golden yellow colour
,
and rather

large ‘ siz e . I t is uniform ly composed
throughou t of a colourle ss mu cilage

,

w i th no appreciable texture
,
in w hich

are distributed very fi n e
,
diversely

branched and anastom osing fi laments .

T oward s the su rface
,
the u ltimate

branche s of this filam entou s netw ork
give birth , both at the ir summ i ts and
laterally

,
to globular ce lls

,
which ac

qu ire
”

a comparatively large si z e .
F IG 6 - Ca locera ”

v iscom

T hese cell s are filled w i th a protoplasm
,
to w hich the plant

ow es it s orange co lour . WVhen they have attained their norma l
dimen sions , t hey e longate at the summ it into two

,
three , or

four
'

distinct, thick, obtuse tubes , into w hich the protoplasm
gradually passes . T he development
of these tubes i s unequal and n ot

simultaneou s
,
so that one w ill often

attain i ts fu ll dimension s , equal
, per

haps
,
to three or four time s the dia

m eter of the generative cell , w hilst
the others are only j ust appearing .

By degree s , as each tube attains its
full siz e , it is attenua ted into a fi ne
point

,
the extrem ity of which swells

into a spheroidal cell
,
w hich u lti

mately become s a sp ore . Som etim es these tubes, or spicule s ,
send out one or tw o lateral branches

,
each term inated by a spore .

T he se spores (about
‘

006 to '008 mm. diameter) are sm ooth , and
deposit them selves , like a fi ne white dust, on the surface of the
T remella and on its m atrix . M . Lé v e illé l was of opinion that

FIG . 7.
—Tremella mesen terz

’

ca .

T ulasne
,
L. R. and C . ,

“ Observations on the Organization of the Tremellini,
”

in “ Ann . des Sci . Nat.
”
S
m e

ser. xix. pp. 193
, &c.

1
~ M. Lev eille, in

“ Ann. des Sci . Nat .
”
2me ser. vi ii . p . 328 ; 3

me
ser. ix.

p . 127 ; also Bonorden,
“ Handbuch derMycologie,” p. 151.
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the basidia of the T rem ellin i w ere m onosporous , whilst M .

T ulasne has dem onstrated that they are habitually tetrasporous,
as in other o f the Hym enomycetes. Although agreeing in this ,
they differ in other features

, espe cially in the globose form of
the basidia

,
m ode of production of the Spicu les, and , finally, the

division of the basidia into tw o
,
three , or four cells by septa

w hich out each o ther in the ir axis . T his division precede s the
grow th of the spicules . I t i s not rare to see these cells , form ed
at the expense of an unilocular basidium

,
becom e partly isolated

from each other in certain cases they seem to have separated
very early

,
they then becom e l arger than u sual

,
and are grouped

on the same filam ent so as to represent a kind of buds . T his
phenom enon u sually takes place below the level of the fertile
cells

,
at a certain depth in the mucou s tissue of the T remella .

B esides the reproduc tiv e system here described , T ulasne also
made kn own the existence of a series of filam ents w hich produce
spermatia . T hese filam ents are often scattered and confused
w ith those w hich produce the basidia

,
and not distingu ishable

from them in siz e or any other apparent characteristic , except
the m anner in w hich the ir extrem ities are branched in order to

produce the sperm atia . At other tim e s the spermatia - bearing
surface covers exclusiv ely certain '

portions of the fungus, espe
cially the inferior lobes, imparting thereto a very bright orange
colour

,
which i s communicated by the layer o f Sperm atia

,

unm ixed w ith spores . T hese spots retain the ir bright colour,
while the rem ainder of the plant becom e s pale , or covered w ith
a w hite dust . T he sperm atia are very sm all

, spherical , and

smooth
,
scarcely equalling ‘

002 mm. T hey are sessile , som e

times solitary
,
som etim es three or four together

,
on the

slightly sw ollen extrem itie s of certain filam ents of the w eft of
the fungus .* T ulasne found it impossible to m ake these cor

puscles germ inate , and in all essential particu lars they agre ed
w ith the spermatia found in ascomycetous fungi .
In the genu s D acrymyces, the sam e observer found the structure

T ulasne
,
in “ Ann . (les Sci . Nat . (loc. ci t . ) xix. pl. x. fig. 29 . Tulasne

,

New Notes upon Tremellinous Fungi , in Journ. Linn . Soc. v ol. xii i .

p. 31.



STRUCT URE . 7

to have great affinity w ith that of Tremella . T he spores in the
species exam ined w ere of a different form ,

be ing ob long, very
obtuse

,
slightly curved (018 — 019 004 — 006 mm ) , at first

unilocu lar
, b u t afterwards triseptate . T he basidia are cylin

drical or clavate
,
filled w ith coloured granu lar matter ; each of

these bifurcates at the summ it
,
and gradually e longate s into tw o

very Open branche s
,
w hich are attenuated above , and u ltimately

each is crowned by a Spore. T here are to b e found al so in the
specie s of this genu s globose bodies

,
designated sporidioles

by M . Leveille
,
w hich T ulasne took considerable care to trace to

the ir source . H e thu s accounts for them — Each of the cells of
the spore em its exteriorly one or several of these corpuscles ,
supported on very short and very slender pedicels, w hich rem ain
after the corpuscle s are detached from them ,

n ew corpu scle s
succeeding the first as long as there remains any plastic m atter
w ithin the spore . T he pedicels are not all on the sam e plane ;
they are often implanted all on the sam e

,
and oftene st on the

convex side of the reproductive body . T hese corpuscles , though
placed under the m ost favourable conditions

,
ne v er gave the

least sign of vegetation
,
and T ulasn e concludes that they are

sperm atia
,
analogou s to those produced in T remella . T he spore s

w hich produce spermatia are not at all apt to germ inate, w hilst
those which did not produce spermatia germ inated fre ely. Hence
it w ou ld appear that

,
although all spores seem to b e perfectly iden

tical
,
they have not all the sam e function . T he sam e observer

detected also am ongst specim ens of the D acrymz/ces som e of a
darker and reddish tint

,
always bare of spores or spermatia on

the surface
,
and these presented a som ewhat different stru cture .

Where the tissue had turned red it w as sterile
,
the constituent

filaments
,
ordinarily colourless

,
and almost empty of solid m atter,

w ere filled w ith a highly - coloured protoplasm they w ere of less
tenu ity, m ore irregularly thick , and instead of only rarely pre
senting partitions

,
and remaining continu ous, as in other parts

of the plant
,
w ere parcelled ou t into an infinity of straight or

curved pieces, angu lar and of irregu lar form ,
especially tow ards

the surface of the fungus, w here they compose a sort of pulp
,

varying in cohesion according to the dry or m oist condition of
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the atm osphere . All parts of these reddish individuals seemed
m ore or less infected w ith this disintegration

,
the basidia divided

by transverse diaphragm s into several cylindrical or oblong
pieces

,
w hich finally b econte free . T ransitional conditions w ere

also observed in m ixed individual s . T his sterile condition is

called by T ulasn e gemm iparous
,

” and he believe s that it has
ere n ow given origin to one or m ore spuriou s species , and m isled
mycologists as to the real structure of perfect and fruitfu l
Dacrymyces.

PHALLO IDEI .
— In this order the hymenium i s at first enclosed

w ithin a sort of peridium or universal volva
,
m aintaining a

som ewhat globose or egg
- shape . T his enve lope consists of an

outer and inner coat of som ewhat sim ilar texture
,
and an inter

m ediate gelatinou s layer
,
often of considerable thickne ss. When

a section is m ade of the fungus
,
w hilst still enclosed in the

volva
,
the hym enium is found to present numerous cavities, in

w hich basidia are devel oped
,
each surm ounted by Spicules (four

to six) bearing oval or oblong spore s .* I t i s
very difficu lt to observe the structure of the hy
m en ium in this order

,
on account of i ts deliques

cent nature . As the
‘

hym enium approaches m a

turity, the volva is ruptured , and the plant rapidly
enlarges. In P hallus, a long erect cellular stem

bears the cap
,

o v er w hich the hym enium is

anfl
‘

gifi gfi
a

fijfffi spread, and this expands enorm ou sly after e scap
ing the restraint of the vol v a . Soon after expo

sure
,
the hym enium deliquesce s into a dark m ucilage , coloured

by the m inute Spores
,
w hich drips from the pileus, often diffus

ing a m ost loathsom e odour for a considerable distan ce . In

Olaflzrus
,
the receptacle form s a kind of netw ork . In Aserb

’

e
,

the pileus is beautifully stellate . In m any the attractive form s

w ou ld b e considered obj ects o f beau ty
,
w ere i t not for their

delique scence , and often foetid odour.1
l

Berkeley, M. J. ,

“ On the Fructi ficat ion of Lycoperdon. Phallus, &c. ,
in

“ Ann . Nat . Hist. 1840
,
v ol. iv . p. 158, pl. 5 . Berkeley, M . J.

,

“
Introduc

tion Crypt . Bot .
”

p . 346.

1
‘ Tulasne, L. R. and C.

“ Fungi Hypogoei . Paris. Berkeley and Broome
,
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perforated in every direction w ith m inute elongated, reti culated,
anastomosing, labyrinthiform cav itie s . T he resemblan ce of these
to the tubes of B oleti in an early stage of grow th, fi rst led me to
suspect that there must b e some very close conne ction betw een
them . If a very thin slice now b e taken ,

w hile the m ass i s ye t
fi rm ,

and before there is the sl ightest indication of a change of
colour

,
the outer stratum of the w alls of these cavities is found

to consist of pellucid obtuse cells
,
placed parallel to each other

like the pile of velve t, exactly as in the young hymenium of an

Agaric or B oletus. Occasionally one or tw o filaments cross from
one w all to an othe r, and once I have seen these anastom ose .

At a m ore advanced stage o f grow th , four little Spicules are

developed at the tip s of the spore

phores, all of w hich
,
as far as I have

been able to observe , are fertile and of
equal height, and on each of the se
Spicule s a globose spore is seated . I t

is clear that w e have here a stru cture
identical w ith that o f the true Hy
menomycetes, a circum stance w hich
accords w e ll w i th the fle shy habit and
m ode of grow th . T here is some difli

culty in ascertaining the exact struc

Fm 9 _ Basid i,, and Spo res ture of the Specie s just noticed , as

Of Lycofi erdo’z‘ the fru it - bearing cell s
,
or Sporophores

,

are very sm all
,
and when the Spicu les are developed the substance

become s so flaccid that it i s difli cult to cut a proper slice , even
w ith the sharpest lancet. I have

,
how ever satisfied myse l f as

to the true structure by repeated observations . B ut shoul d any
difficu lty arise in verifying i t in the species in question ,

there

w ill b e none in doing so in Lycop errion giganteum. In this

Specie s the fructifying m ass consists of the sam e sinuou s cavities
,

w hich are
,
how ever, sm aller

,
so that the substance is m ore com

pact
,
and I have not seen them traversed by any fi lam en t-s. In

an early stage of grow th ,
the surface of the hym enium

,
that is of

the w alls of the cavities, consists of short threads composed of

tw o or three articulations, which are slightly constricted at the
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joints , from w hich
,
especially from the last

,
Spring short branch

lets , often
' consisting of a single cell . Som etim e s tw o or m ore

branchlets spring from the sam e point. Occasionally the threads
are constricted w ithout any dissepim ents

,
the term inal articula

tions are obtuse , and soon sw ell very much
,
so as greatly to

exceed in diam eter those on w hich they are seated . t en arrived
at their full grow th

,
they are somewhat obovate , and produce

four spicule s , w hich at length are surm ounted each w ith a glo
bose spore . t en the spores are fully developed , the sporophores
w ither

,
and if a solution of iodine b e applied , w hich change s

the spores to a rich brown , they w ill b e seen still adhering by
their spicu les to the faded sporophores . T he spore s soon
becom e free

,
b ut the Spicu le often still adhere s to them

b ut they are not attached to the interm ingled fi lam ents.

In B ov z
'

sz
‘

a p lumbed , the spores have v ery long peduncles.

’le As

in the flymenomg/cetes, the prevai ling type of reprodu ctive organs
consisted of quaternary spore s borne on spicules so in Gastero

mycetes, the prevailing type , in so far as it i s yet known, i s very
Sim ilar

,
in som e case s nearly identical, consisting of a definite

number of m inute spore s borne on Spicules seated on basidia.

In a very large number of genera , the m inute stru cture and
deve lopm ent of the fructifi cation (beyond the m ature spores)
is almost unknow n

,
b ut from analogy it may b e concluded that

a m ethod prevails m a large group like the JlIg/xogash es w hich
does not differ i n essential particulars from that w hich 1S know n
to exist 1n other g .10ups T he difficu ltie s i n the w ay of studying
the developm ent of the Spore s in thi s are far greater than in the
previous order.
MYXOGASTRES.

— At one tim e that celebrated mycologist
,
Pro

fesser De Bary
,
seem ed disposed to exclude this group from the

vegetable kingdom altogether
,
and relegate them to a com panion

ship w ith amoeboid form s . But in m ore recent w orks he seem s
to have reconsidered , and alm ost, if not entirely

,
abandoned,

that disposition . T hese fungi
,
m ostly m inu te

,
are characteriz ed

in their early stages by their gelatinou s nature . T he substance

Berkeley, “ On the
_

Fructification of Lycoperdon, &c.

,
in “ Annals of

Natural History iv . 155 .
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of w hich they are then composed bears considerable resemblance
to sarcode , and , did they never change from this

,
there m ight b e

som e excuse for doubting as to their vegetable nature b ut as the

species proceed tow ards m aturity they lose their mu cilaginou s
texture , and becom e a ma s s of spores, interm ixed w ith threads ,
surrounded by a cellul ar peridium . T ake

,
for instance

,
the genu s

Trichia
,
and w e have in the m atured Specimens a somewhat

globose peridium , not larger than a mu stard seed, and some

tim e s nearly of the sam e col our ; this ultimately rup ture s and

exposes a m ass of m inute yel low spherical spore s
,
interm ixed

w ith threads of the sam e colour .

* T hese threads
, when highly

m agnified , exhibit in them selves a spiral arrangem ent, w hich
has been the basis of som e controversy, and in som e species
these threads are externally spinu lose . T he chief controversy

a .

FIG . 10.
— a . T hreads of Tmchia . b . Portion further magn ified , w i th spores. c. Por

t ion of sp inulose th i ead.

on these threads has been w hether the spiral m arkings are

external or internal , w hether cau sed by tw isting of the thread
or by the presence of an external or internal fibre . T he spiral
appearance has never been called in qu estion , only

‘

the stru cture
from whence it arises, and this , l ike the striae of diatoms

,
i s

very m u ch an open question . Mr. Currey held that the Spira l

9"Wigand , “ Morphologie des Genres Trichia et Arcyria, i n Ann , deg Sci .

Nat.
”
4me

se
’

r. xvi . p . 223 .
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appearance m ay b e accounted for by supposing the existence
of an accurate elevation in the w all of the ce ll , follow ing a
Spiral direction from one end of the thread to the other . T his
supposition w ould

,
he thinks

,
accord w ell w ith the Optical

appearances
,
and it w ou ld account exactly for the undulations

of outline to which he alludes . He states that he had in
his posse ssion a thread of T richia ckrysoszaerma

,
in w hich the

Spiral appearance w as so m anifestly cau sed by an elevation of
this nature

,
in w hich it is so clear that no internal Spiral fibre

exists , that he did,
not think there cou l d b e a doub t in the m ind

of any person carefully exam in ing it w ith a pow er of 500
diam eters that the cau se of the spiral appearance w as not a
spiral fibre . In Arcyria, threads of a different kind are pre sent ;

FIG. 11.
—Arcy9

' ia incam a ta
,
w ith portion of threads and Spore, magnifi ed.

they m ostly branch and anastom ose
,
and are externally furnished

w ith prom inent w arts or Spines , w hich Mr. Currey * holds are

also arranged in a spiral m anner around the threads . In other
Myxogastre s

,
threads are also present w ithout any appreciable

spiral m arkings or Spines . In the m ature condition of these
fungi , they so clearly resemble , and have such close affinities
w ith

,
the T richogastres that one is led alm ost to doubt whether

it w as not on hasty grounds, w ithout due exam ination or
consideration

,
that proposals w ere m ade to remove them from

the society of the ir kindred .

Very little is know n of the developm ent of the Spores in
this group ; in the early stage s the w hole substance is so pulpy,
and in the latter so dusty

,
whilst the transition from one to

Currey, “ On Spiral Threads of Trichia
,

in Quart. Journ. Micr
Science i ii . p . 17.
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the other is so rapid , that the relation betw een the spores and

threads
,
and the ir m ode of attachment

,
has never been definitely

m ade out . It has been supposed that the spinu lose proj e ctions
from the capillitium in som e specie s are the rem ains
of pedicel s from w hich the spore s have fallen

,
b u t

there is no evidence beyond thi s supposition in i ts
favou r

,
w hilst on the other hand

,
in Stemom

'

tis, for
instance

,
there i s a profu se interlacing capillitium ,

and no spines have been detected . In order to
strengthen the supposition

,
spines should b e m ore

comm only present. T he thre ads
,
or capillitium , form

a beau tiful reticulated netw ork in Stemoni tz
'

s
,
Cribm

T ia
,
D iarrhe a

,
D ing/diam,

& c . In Spmnaria , Reticu

Zaria
,
Lycoyala , & c .

,
they are alm ost obsolete .

”g In

n o group i s the exam ination of the developm ent of
structure more difficult, for the reasons already
alleged

,
than in the Myxogastre s .

N IDULARIACEI .
— T his small group departs in som e

Fro ” r p m“ important particulars from the general type of strue
ture present in the rest of the Gasteromycetesrl

”

T he plants here included m ay b e described under three parts ,
the mycelium

,
the peridium

,
and the sporangia . T he mycelium

is often plentifu l , stout, rigid, interlacing, and
coloured

,
running over the surface of the soil , or

amongst the vegetable débris on w hich the fungi
e stablish them selves. T he peridia are seated upon
this mycelium

,
and in m ost instances are at length

open above , taking the form of cups
,
or beakers .

F T hese organs consist of three strata of tissue v ai y
1G . 13 — Cya thus

verni cosus. ing in stru cture
,
the ex te1nal be ing fi b 1 o

,
us and

sometim es hairy, the interior cellular and delicate , the inter
m ediate thick and at length tough

,
coriaceous , and resistant.

In some of the genera, as
,
for instance

,
in B adhamia

,
Encrflzcnema

,
and

Reticularia
, the spores are produced w ithin d elicate cells or cysts, which are

afterwards absorbed .

Tulasne
,

“ Essai d ’

une Monographie des Nidulari ees, in “ Ann. des Sci .

Nat. i . 41 and 64.
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When first formed , the peridia are spherical , they then elongate
and expand

,
the m outh being for some time closed by a ve il ,

or diaphragm
,
w hich u ltimately disappears . Within the cups

lentil - shap ed bodies are attached to the base and sides by elastic
cords . T hese are the sporangia . Each of these has a com

plicated structure ; externally there i s a filam entou s tunic
,

composed of interlaced fibres
,
sometimes called the peridiole ;

beneath this i s the cortex
,
of compact hom ogenous structure ,

then follow s a cellular thicker stratum , bearing, tow ards the

centre of the sporangia
,
delicate branched threads, or sporo

phores, 011 w hich , at the ir extrem itie s ,
the ovate Spore s are generated, som e

tim e s in pairs
,
b ut normally

,
it w ou ld

seem that they are quaternary on spicule s,
the threads being true basidia. T he w hole
structure is exceedingly interesting and
pecu liar, and m ay b e studied in detail in
T ulasne

’

s m emoir on this group .

SPHE RONEMEI . — Tu this very large and
,

w ithin certain limits
,
variable order, there

i s but little of interest as regards strue
ture, which is not better i llustrated else
w here ; as , for instance , som e sort of peri

giffii
; “

5 825251
7

33
3

.

o

f} :
s

&2n
thecium is always present

, b ut this can phore d. Spores.

b e better studied in the Sp lzwriace i . T he Spores are m ostly very
m inute, borne on delicate sporophores, w hich originate from the

inner surface of the perithecia
,
b ut the m aj ority of se - called

species are undoubtedly conditions of Sphaeriaceous fungi , e ither
Sperm atogonia or pycnidia

,
and are of m uch m ore interest

w hen studied in connection w i th the higher form s to w hich they
belong .

* Probably the number of complete and autonom ou s
species are very few .

M ELANCONIEI .— Here
,
again, are associated together a great

number of w hat form erly w ere considered good species of fungi ,
b ut which are now know n to b e b ut conditions o f other form s .

Berkeley, M. I
,

“ Introduction
,
Crypt. Bot . p. 330.
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One great point of distinction betw een these and the preceding
is the absence of any true perithecium ,

the Spores being pro

duced in a kind of spuriou s receptacle , or from a sort of strom a .

T he Spores are , as a rule , larger and much m ore attractive than .

in Sp lzreronemei , and , in some instances, are e i ther very fi ne , or
very curious. Under this head w e m ay m ention the m u lti

septate spores of Coryneum ; the tri - radiate spores of Astero

sp orium ; the curious crested spore s of
P erta ioz z ia ; the doubly crested spores of
D iloplzospora ; and the scarcely less sin
gular gelatinous coated Spores of Olzeiro
sp ew . In all cases the fructifi cation is

abundant
,
and the spores frequently ooz

out in tendrils
,
or form a black m ass

above the Spuriou s receptacle from w hich
they issue .

*

F IG. 15 .
— Aste7'08p07

‘ium HQfi T ORULACEI .
— In this order there seem s

m um

at first to b e a considerable resemblance
to the D ematz

’

ei
,
except that the threads are alm ost obsolete

,
and

the plant is reduced to chains of spores , w ithou t trace of perithe
cium , investing cuticle , or definite strom a. Som etim e s the spores
are simple , in other cases septate, and in Sp oroclzisnm are at first
produced in an investing cell. In m ost cases simple threads
at length becom e septate

,
and are u ltimately differentiated into

spores , which separate at the j oints w hen ful ly m ature .

CE OMACEI .
'

—O f far greater interest are the Coniomycetous

parasites on living plants . T he present order includes those in
w hich the spore ”l“ is reduced to a single cell ; and here w e may

observe that, although m any of them are n ow proved to b e
imperfect in them selves, and only form s or conditions of other
fungals

,
w e shall w rite of them here w ithout regard to their

duality. T hese originate , for the m ost part, w ithin the t issues
of living plants

,
and are developed outw ards in pu stu les, w hich

burst through the cuticle . T he mycelium penetrates the inter

Bei keley, M. J. ,

“ Introduction ,
Crypt . Bot . p . 329 .

T In the C
’
azomacei and P ucciniazi the term pseudospore would b e much

more accurate.
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as species of L ecytkea . In Cystop us, the spore s are sub - globose ,
or som ew hat angular

,
generated in a m onil iform manner, and

afterw ards separa ting at the j oints. T he upper Spore is alw ays
the oldest

,
continuous produ ction o f spores going on for som e

tim e at the base of the chain . Under favourable
conditions of m oisture , each of these spores, or
conidia

,
as De Bary term s them ,

i s capable of
producing w ithin itself a number of z oospores ;
these ultim ately burs t the ve sicle , m ove about by
the aid of vibratile cilia

,
and at last settle dow n

to germ inate . B esides these, other reproductive
bodies are generated upon the m ycelium ,

w ithin
the tissues of the plant , in the form of globose
oogonia

,
or resting Spore s

,
w hich

,
w hen m ature ,

also enclose great numbers of z oospores. S im ilar
oogonia are produ ced amongst the M tcedines in
the genus P eronospom ,

to w hich De Bary con
siders Cystop us to b e closely allied . At all ev ents

,

Fm . 19 — C
'

3/si0p us this is a peculiarity of structure and developm ent
m uh d ‘w'

not as yet m et w ith in any other of the Omomacei .
In Uromg/ces is the nearest approach to the P ucciniw z

’

; in fact,
it is P uccim

’

a reduced to a single cell . T he form of spore is
usually m ore angular and irregular than in fl ‘ iclzobasis

,
and the

pedice l i s permanent . I t m ay he remarked here , that o f the

foregoing genera, m any of the species are not autonom ou s that
have hitherto been included am ongst them . T his is especi ally
true of L ecyfi zea , T rz

'

clzobasis
,
and

, as it now appears. of

Urorzycea i
’

PUCCINIJEI .— T his group differs from the foregoing chiefly
having septate spore s. T he pustules, or sori , break through
the cuticle in a sim ilar m anner

,
and here also no true peridium

is present. In Xenodochus, the highe st developm ent of j oints
is reached

, each spore being composed of an indefinite number
,

from ten to tw enty cells. Wi th it is associated an unice llular

De Bary, “ Champignons Parasites,
”
in “ Ann. des Sci . Nat .

”
4me Ser. v ol. xx.

T ulasne , Mémoire sur lesUrédinées, in “ Ann. des Sci . Nat .
”

v ol. i i . p . 78.
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yellow Uredine , of which it is a condition .

39

P robably, in every

specie s of the P -ucciniwi , it m ay hereafter b e proved, as it i s

n ow su spected, that an unicellular Uredine
precedes or i s associated w ith it, form ing
a condition

,
or secondary form of fru it

of that species. Many instance s of that
kind have already been traced by De Baryfi

‘

T ulasn e
,
and others

,
and some have been a

little too rashly surm ised by their follow ers.

In P li ragmidium,
the pedicel is mu ch m ore

e longated than in Xenodocfius
,
and the Spore

is Shorter
,
w ith fewer and a m ore definite

num ber of cells for each species Mr. Currey
i s of Opinion that each ce ll of the Spore in
P /zmgmidium has an inner globose cell

,

w hich he caused to e scape by rupture of the
F IG . 20.

— Xenodochu3 car

b anan a s.

outer cell w all as a Sphaeroid nucleusfi leading to the inference

that each cell has its own individual pow er of germ ination and

reproduction . In T riphmgmium,
there are

three cell s for each spore , two be ing placed
side by side

,
and one superimposed. In one

Species, how ever
,
Tripkmymium deglube zzs

(North Am erican ) , the cel ls are arranged as

in P kmgmidimn, so that this repre sents really
a trice llular P izmgmidium,

linking the pre
sent w ith the latter genus . In P uccinia

the number Of specie s i s by far the m ost
num erous ; in this genu s the Spores are un i

septate , and , as in all the P uccinimi
,
the

p eduncles are permanent . T here is great
variability in the compactnes s of the spores
in the sori

,
or pulvinu le s . In some specie s

,

the sori are so pulverulent that the spores
are as readily dispersed as in the Uredines

,

F IG . 21.
— Phragmidium
bulbosum.

In others they are so compact as to b e separated from each

De Bary, Ueber die Brandpilz e, Berlin
,
1853 .

t Currey, in “ Quart . Journ. Micr. Sci .” v ol. v . p . 119 , pl. 8, fig 1
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other w ith great difficulty. As m ight b e anticipated
,
this has

considerable effect on the contour of the spores
,
w hich in pul

v erulent species are shorter
,
broader, and m ore ovate than in

the compact species. If a section of one of

the m ore compact sori b e m ade
,
it w ill b e

seen that the maj ority of the spore s are side
by side

,
nearly at the sam e level

,
the ir apices

form ing the external surface of the sori , b ut
i t w ill not b e unu sual to observe sm aller
and younger spores pu shing up from the

Fm 22,

_ Pseudosp0res
hym enial cells , be tw een the peduncle s Of

Of ” m m “
the elder Spores, leading to the inference

that there is a succession of spores produced in the sam e pulv i

nule . In P odisoma
,
a rather anomalous genus

,
the septate spores

are imm ersed in a gelatinous stratum
,
and som e authors have

im agined that they have an affinity w ith the T remellin i, b ut

this affinity is m ore apparent than real . T he phenomena of
germ ination

,
and their relations to Roestelia ,

if substantiated
,

establish their claim to a position am ongst the P ucczm
'

ce i .* I t

seem s to us that Gymnospom ngi zmz does not differ generically
from P odisoma . In a recently- characteriz ed Species

,
P odisoma

E llisii
,
the Spores are b i - triseptate . T his is

,
m oreover, peculiar

from the great deficiency in the gelatinou s elem ent . In another
North Am erican species

,
called Gymnospom ngium b isep tatum,

Ellis
,
w hich is distinctly gelatinous

,
there are sim ilar biseptate

Spores
,
b ut they are considerably broader and m ore obtuse . In

other described Species they are uniseptate .

UST ILAGINEI .— T llese fungi are now usually treated as distinct
from the C’womace i, to w hich they are closely relatedd

‘ T hey
are also parasitic on grow ing plants , b ut the spore s are u su ally
black or sooty

,
and never ye llow or orange ; on an average mu ch

smaller than in the Caeomacei . In T i llez
‘

ia
,
the spore s are

Spherical and reticulated, m ixed w ith delicate threads, from

Cooke
,

“ On Podisoma, in “ Journal of Quekett Microscopical Club," v ol. ii .
p . 255 .

t Tulasne, Mémoi i e sur les Ustilaginées, In
“ Ann. des Sci . Nat .

W I . pp. 12 and 73 .
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whence they Spring; In the best known Species , T illetia caries
,

they constitute the
“ hun t

” of w heat. T he pecu liaritie s of
germ ination w ill b e alluded to hereafter. In Ustilago, the

m inu te sooty spore s are devel oped e ither on delicate threads
or in compacted cells

,
arising firs t from a sort of sem i - ge lati

nous
,
grum ous strom a. I t i s very difli cult to detect any threads

associated w ith the spores . T he species attack the flow ers and
anthers of composite and polygonaceous plants

,
the leaves ,

cu lm s
,
and germ en of grasses

,
& c.

,
and are popu larly know n as

smuts .” In Urocystis and l ecap lzora , the Spores are united
together into sub - globose bodies, form
ing a kind of compound spore . In

some species of Urocystis, the union
w hich subsists between them is com

parative ly slight. In T hecap b ora , on

the contrary, the complex spore , or
agglom eration of Spore s

,
i s compact,

be ing at first apparently enclosed in a delicate cyst . In T ubur

C ifl ia
,
the m inute cells are compacted into a hollow Sphere ,

having lacunae communicating w ith the interior
,
and often exhi

biting the remains Of a pedicel .
fECIDIACEL— T his group differs from the foregoing three

groups prom inently in the presence of a cellular peridium ,
w hich

encloses the Spore s hence some mycologists have not hesitated
to prepose the ir association w ith the
Gasteromycetes , although every other
feature in the ir structure seem s to
indicate a close afli n ity w ith the

Owomace i . T he pretty cups in the

genu s E cidimn are som etime s scat
tered and som e tim es collected in clus
ters , e ither w ith spermogonia in the centre or 011 the Opposite
surface . T he cups are u sually w hite

,
composed o f regularly

arranged bordered cel ls at length bursting at the apex
,
w ith the

m argins turned back and split into radiating teeth . T he spores
are comm only of a bright orange or golden yellow ,

som etim es

white or brow nish, and are produced in chains
,
or moniliform

FIG . 23 .
— 7 hecap hora hya lina .

FIG . 24.
—E citlium Bei bertdis.
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strings
,
slightly attached to each other,* and breaking o ff at the

summ it at the sam e tim e that they continue to b e produced at

the base
,
so that for som e tim e there i s a successive production

Of Spores . T he sperm ogonia are not alw ays readily detected , as
they are mu ch smaller than the peridia

,
and som etim es precede

them . T he spermatia are expelled from the lacerated and
fringed apice s

,
and are very m inute and colourless . In Raesz

‘
eh

'

a

the peridia are large , grow ing in company, and Splitting longi
tudinally in m any case s , or by a lacerated m outh . In m ost in
stance s

,
the Spores are brow nish , b ut in a Splendid specie s from

N orth America (Rwstelfa auranlz
’

aca
,
Peck) , recently charac

teriz ed, they are of a bright orange . I f ( Ersted is correct in
his observations , which aw ait confirmation , these specie s are all

related to Species of P odisoma as a secondary form of frui txl”

In the Rwsfelia of the pear - tree
,
as w ell as in that of the m oun

tain ash
,
the sperm ogon ia w ill b e found e ither in separate tu fts

on discoloured spots
,
or associated w ith the Recsz

‘
elia . In P eri

dermi zmz there is very little structural difference from Raeslelia ,

and the Species are all found on coniferou s trees. In Endo

plzg/l mz, the peridia are imm ersed in the su cculent substance of
the m atrix ; w hilst in Gmp lziola , there is a tougher and w ithal
double peridium ,

the inner of w hich form a tuft of erect threads
resembling a small brush :
HYPHOMYCETEs.

- T he predom inant feature in the structure of
this order has already been intimated to consist in the develop
m ent Of the vegetative system under the form of simple or
branched threads, on w hich the fruit is generated . T he comm on
nam e Of m ould is applied to them perhaps m ore generally than
to other groups, although the term is too vague

,
and has been

too vaguely applied to b e of m u ch service in giving an idea of

the characteristics of this order . Leaving the smaller groups
,

and confining ourselves to the D ematz
’

e i and the Jlluccdines
,
w e

Corda, “ Icones Fungorum , v ol. i ii . fig. 45.

’l‘ Cooke ,
“ On Podisoma

,

”
in Quekett Journal , v ol. 11. p . 255 .

i It may b e a question whether Graphiola is not more nearly allied to
T richocoma (Jungh Fl. Crypt. Java'

s
, p. 10, f. 7) than to the genera w i th which

i t is usually associated — M. J. B.
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shall obtain som e notion of the prevalent structure . I n the

form er the threads are m ore or less carboni z ed , in the latter
nearly colourle ss . One of the large st genera in D emat ie i is

H elminflzmp ori um . I t appears on decaying herbaceous plants
,

and on Old w ood
,
form ing effused black velvety patches. T he

mycelium
,
of coloured j ointed threads , overlays and penetrates the

m atrix from this arise erect
,
rigid

,
and u sually j ointed threads,

of a dark brown
,
nearly black colour

at the base , b ut paler towards the

apex . In m ost cases these threads
have an externally cortical layer

,

w hich imparts rigidity ; u sually from
the apex

, b ut som etim e s laterally
,
the

Spores are produced . Although some
time s colourless

,
the se are m ost com

m ou ly of som e shade of brown
,
m ore

or less e longated
,
and divided trans

v ersely by few or m any septa . In

H elmintlzoszaomum Smiflzz
'

i
,
the spore s

much exceed the dimensions of the
threads ; * in other species they are

smaller. In D endrypb ium,
the threads

and spore s are very sim ilar
,
except

that the threads are branched at the ir
apex

,
and the Spore s are O ften pro

duced one at the end of another in a
short chainfll' In Sep tosporz

'

um again
,

the threads and spore s are s im ilar
, b ut

the spore s are pedicellate , and at

tached at or near the base ; whilst in
Aeroflzeci zmz, w ith sim i lar threads and spores, the latter are

clustered together at the apex of the threads. I n T rip ospori zmz
,

the threads are sim ilar, b ut the Spores are tri - radiate ; and in
H elicoma

,
the spores are tw isted Spirally . T hus

,
w e m ight pass

F IG . 25 - [Jelmi nflzosp ori uait molle.

Cooke, On Microscopic Moulds, ” in Quekett Journal, v ol. 11. plate 7.

1
‘ Sec Dendryphium Fumosum

,

”
in Quekett Journal,” v ol. ii . plate 8 ; or

,

Corda Prachtfi ora ,” plate 22.
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through all the genera to illustrate this chief feature of coloured,
septate , rather rigid, and m ostly erect threads

,
bearing at som e

F IG 26.
— Acm tlaecaum Simp lex.

point Spore s, which in m ost in
stance s are e longated

,
coloured,

and septate .

MUCEDINEs.
— H ere , on the other

hand
, the threads, if col oured at

all, are still delicate , m ore flexu ous,
w ith much thinner w alls

,
and never

investedw ith an external cortical
layer . One of the m ost important
and highly deve loped genera is
P eronos

l
v om ,

the m embers Of w hich
are parasitic upon and destructive

of living vegetables. I t is to this genu s that the m ou l d of the
too fam ous potato disease belongs. Professor De Bary has done

m ore than any other mycologist in the investigation and eluci

FIG . 27.
— Peronospora Arenarice.

Bary term s them — conidia .

dation of this genus and his m ono
graph is a masterpiece in its w ay.

*

H e w as
,
how ever

,
preceded by Mr.

B erkeley
,
and m ore especially byDr.

Montagne , by m any years in eluci

dation of the stru cture of the flocci
and conidia in a number of Species t
In this genus

,
there is a delicate

mycelium
,
w hich penetrates the in

tercellular passages of living plants
,

giving rise to erect branched
threads, w hich bear at the tips of
the ir u ltimate ramuli

,
sub - globose

,

ovate , or elliptic spores
,
or

,
as De

Deeply seated on the mycelium
,

w ithin the substance of the foster plant
,
other reproductive

bodies, called oogonia ,
originate . T hese are Spherical

,
m ore or

De Bary, Champignons Parasites, in “ Ann. des Sc i . Na t. 4me ser. v ol. xx.

’l
' Berkeley, “

On the Pota to Murrain
,

”
in

“ Journ. of Ilert. Sec. of London,
v ol. i . p . 9.
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grow th ; they all separate their inner Space from the principal
stem , by means of a cross partition placed close to it . All the

ends, and also that of the principal stem , sw ell abou t the sam e

tim e something like a bladder
,
and on the upper free hal f of

each sw elling appear again
,
simultaneou sly

,
several fi ne pro

tub erances, close together
,
w hich qu ickly grew to little oval

bladders filled w ith protoplasm ,
and resting on their bearers

w ith a sub - sessile
,
pedicellate

,
narrow basis

,
and which at length

separate them selves through a partition as in Aspergillus. T he

detached cells are the conidia of our fungus ; only one is formed
on each stalk. When the form ation is completed in the w hole
of the panicle

,
the little branche s w hich compose it are de

priv ed of their protoplasm in favour of the conidia ; it is the
sam e w ith the under end of the principal stem ,

the lim its of
w hich are m arked by a cross partition . T he delicate w all of
these parts shrinks up until it is unrecogni z able all the conidia
of the panicle approach on e another to form an irregul ar grape
like bunch , w hich rest-s loosely on the bearer, and from w hich
it easily falls aw ay as dust. I f they b e brought into w ater they
fall off imm ediately ; only the empty

,
Shrivelled

,
delicate skins

are to b e found on the branch w hi ch bore them,
and the places

on which they are fixed to the principal stem clearly appea r as

round circum scribed hilum s
,
generally rather arched tow ards

the exterior . T he developm ent of the main stem i s not ended
here . I t remains solid and fil led w ith protoplasm as far as the

portion w hich form s the end through its conidia . I ts end,

w hich is to b e found am ong these pieces , becom es pointed after

the ripening of the first panicle , pushe s the end of the shrivelled
m ember on one side

,
and grow s to the sam e length as the

height of one or tw o pan icles, and then rem ains still
,
to form a

second panicle Sim ilar to the first . T hI S 1s later equally per
foliated as the first

,
then a third follow s

,
and thus a large

numbe r of panicles are produced after and over one another 011

the sam e stem . In perfect specim ens, every perfoliated panicle
hangs loosely to its original place on the surface of the stem ,

until by shaking or the access of w ater to it, it falls imm ediately
into the single conidia, or the remains of branches

,
and the
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already - mentioned oval hilum s are left behind . Naturally
,
the

stem becom es longer by every perfoliation ; in luxuriant speci
m ens the length can reach that of some lines . I ts partition is
already, by the ripening of the first panicle from the beginning
of its foundation

,
strong and brow n ; it i s only colourless at the

end w hich is extending, and in all n ew formations .

"

During all

these changes the fi lam ent rem ains e ither unbranched
,
except

as regards the transient panicle s
,
or it sends out here and there ,

at the perfoliated spots
,
especially from the low er ones

,
one

or tw o strong branches
,
standing opposite one another and

re sembling the principal stem .

T he mycelium
, w hich grow s so exuberantly in the leaf, often

b rings forth m any other productions , w hich are called sclerotic ,

and are , according to the ir nature , a thick bulbou s tissue of
mycelium fi lam ents. T he ir form ation begins w ith the profuse
ram ification of the mycelium threads in som e place or other ;
generally, b ut not alw ays, in the veins of the leaf ; the inter
tw ining tw igs form an uninterrupted cavity

,
in which is often

enclosed the shrive lling tissue of the leaf. T he w hole body
sw ells to a greater thickne ss than that of the leaf, and protrude s
on the surface like a thickened spot .

'

I ts form varie s from
c ircu lar to fusiform ; i ts Siz e i s also very unequal

,
ranging

betw een a few lines and about half a m illimetre in its large st
diam eter . At fi rst it i s colourle ss

,
b ut afterw ards its outer

layers of cells becom e round
,
of a brown or black colou r, and it

is surrounded by a black rind
,
consisting of round cells, w hich

separate it from the neighbouring tissue . T he tissue w ithin the
rind rem ains colourless it is an entangled uninterrup ted tissue
of fungu s filam ents

,
w hich gradually obtain very solid , hard,

cartilaginous coats . T he sclerotium ,
w hich ripens as the rind

becom es black
, loosens itself eas ily from the place of its forma

tion
,
and rem ains preserved after the latter i s decayed .

T he scl
’

erotia are
,
here as in m any other fungi , biennial

organ s
,
designed to begin a new vegetation after a state of

apparent qu ietude
,
and to send forth special fru it - bearers. T hey

may in thi s re spect b e compared to the bulbs and perennial
roots of under shrubs . T he usual tim e for the development of
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the sclero tia i s late in the au tumn , after the fall Of the vm e

leave s . As long as the frost does not set in , n ew ones continu
ally spring up, and each on e attains to ripeness in a few days.

I f frost appears , it can lie dry a w hole year, w ithout losing
its pow er of developm en t. T hi s latter comm ence s when the

sclerotium i s brought into contact w ith damp ground during

the usual temperature of our w arm er seasons . I f this occur

soon
,
at the latest som e w eeks after it i s ripe

,
new vegetation

grow s very qu ickly, generally after a few days in several parts
the colourless filam ents of the inner t issue begin to send out

clusters of strong branches , w hich , breaking through the black
rind

,
stre tch themselves up perpendicularly tow ards the surface ,

separate from one another
,
and then take

all the characteristic s of the conidia - bearers .
Many such clusters can b e produced on one

sclerotium , so that soon the greater part of
the surface is covered by filam entous conidia
bearers w ith their panicle s . T he colourless
tissue of the sclerotium disappears in the

sam e degree as the conidia - bearers grow
,

and at last the black rind rem ains behind
empty and shrivelled . I f w e bring

,
after

m any m onths
,
for the first tim e

,
the ripe

sclerotium ,
in damp ground

,
in summ er or

au tumn
,
after it has ripened

,
the further

developm ent takes place m ore slow ly
,
and

gfii
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235} in an essentially different form . I t is true
n dm . that from the inner tissue num erous fi la

m en tous branche s shoot forth at the cost of this grow ing
fascicle , and break through the black rind , b ut i ts filam ents
remain strongly bound

,
in an alm ost parallel situation

,
to a

cylindrical cord
,
w hich for a tim e lengthens itse lf and Spreads

ou t its fre e end to a flat plate - l ike disc . T his is alw ays form ed
of strongly un ited threads , ram ifications of the cylindrical cord .

On the free upper surface of the disc
,
the fi lam ents shoot forth

innum erable branches
,
w hich

,
grow ing to the sam e height

,
thick

and parallel w ith one another
,
cover the before - nam ed disc .
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Some remain narrow and cylindrical, are very numerous , and
produce fi ne hairs (paraphyses) others

,
also very num erou s

,
take

the form of club - like ampu lla cells, and each on e form s in its
interior e ight free sw imm ing oval spores . T hose ampu lla cells
are sporidiiferou s asci . After the spores have becom e ripe , the
free point of the utricle bursts

,
and the Spore s are scattered to a

great distance by a m echan ism w hich w e w ill not here further
describe . New ampu llas push them selves betw een those w hich
are ripening and w ithering ; a disc can

,
under favourable circum

stances
,
alw ays form new asci for w eeks at a tim e . T he num

b er of the already de scribed u tricle - bearers is different
,
accord

ing to the siz e of the sclerotium sm aller specim ens usually
produce only one

,
larger tw o to four . T he siz e is regulated

by that of the sclerotia, and ranges, in full - grow n specim ens,

betw een one and m ore m illimetres for the length of the stalk ,

and a half to three (seldom m ore) m illim etres for the breadth of
the disc .

* For some time the conidia form
,
be longing to the

flI ueedines, has been know n as B otrytis ez

’

nerea (or P olyaeé is

cinema) . T he com pact mycelium
,
or sclerotium

,
as an im

perfect fungu s
,
bore the nam e of Sclerotium eekinatzmz

,
w hilst to

the perfect and cup
- like form has been given the nam e of P ez iz a

F uckeliana . We have reproduced De B ary’s life - history of this
m ou l d here

,
as an illustration of structure in the Jlf zwedines

,
b u t

hereafter w e shall have to w rite of sim ilar transform ations w hen
treating of polym orphism .

T he form of the threads, and the form and disposition of the
spore s

,
vary according t o the genera of which this order i s com

posed . I n O idz
’

um the m ostly sim ple threads break up into
joints . Many of the form er species are now recogniz ed as con
ditions of Erysiplze. In Aspergz

’

llus
,
the threads are Simple and

erect
, w ith a globose head , around which are clu stered chains of

simple Spores. In P enicillizmz
,
the low er portion of the threads is

simple
,
b ut they are shortly branched at the

'

apex ,
the branches

being term inated by necklaces of m inute spores. In D czetj/ limi z,

De Bary,
“ On Mildew and Fermentat ion, p. 25

,
reprinted from German

Quarterly Magaz ine, 1872 De Bary, “ Morphologie und Physiologic der

Pilz e
,

"
201
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the threads are branched
,
b u t the Spores are collected in clusters

u sually
,
and are m oreover septate . In other genera sim i lar

distinctions prevail . T hese tw o groups Of black m oulds and
w hite m oulds are the noblest

,
and contain

the largest number o f genera and species
am ongst the Hypkomg/eetes. T here i s , how
ever

,
the small group of I sariaeei , in which

the threads are compacted, and a semblance
of such hymenomycetal forms as C'la varia
and P éerwla is the resu l t

,
b ut it is doubtful

if this group conta ins many autonom ous
Species. In another small group, the Stil
baee i

, there i s a composite character in the
head , or receptaclefi

“
and in the stem w hen

the latter i s present . Many of these , again ,
as T ubercularz

’

a
, Volutella , Fusarium, &c .

,

contain doubtful species. In Sep edom
'

e i and
F IG . 30

m
—

Ti
’

fiz
z

gggfig
t 07m T rielzodermaee i

,
the threads are reduced to a

m in imum
,
and the spore s are such a dis

t inctiv e e lement that through these groups the Hypb omg/ eetes
are linked w ith the Oom

’

omyeetes. T hese groups
,
how ever , are not

of sufficient siz e or importance to dem and from us
,
in a w ork of

this character
,
anything m ore than the passing allusion w hich

w e have given to them .

We com e now to consider the structure in the Sporidi ifera , in
w hich the fructifying corpuscles or germ s, w hether called spore s
or Sporidia

,
are generated w ithin certain privileged cysts, u sually

in definite numbers . I n system atic w orks
,
these are included

under tw o orders
,
the P lzysomyee les and the Ascomycetes. T he

form er of these consists of cyst - bearing m oulds
,
and from the ir

n earest affini ty to the foregoing w ill occupy the first place .

PHYSOMYCET ES include
,
e specially am ongst the ZlIweorini , m any

m ost interesting and instru ctive Species for study
,
w hich even

Very lately have occupied the attention of continental mycolo
gists . M ost of these phenom ena are associated m ore or less
w i th reprodu ction , and as such w ill have to b e adverted to again

,

Cooke,
“ Handbook of British Fungi , v ol. ii . p. 552.
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b ut there are points in the structure which can best b e alluded
to here . Again taking Professor de Bary ’s researche s as our

gu ide
,

*
w e w ill illustrate this by the common M acawmacedo

I f w e bring qu ite fresh horse - dung into a damp confined
atmosphere

,
for example , under a b el l- glass, there appears on its

surface
,
after a few days , an imm ense w hite m ildew . Upright

strong filam ents of the breadth of a hair raise them selve s over

the surface , each of them soon show s at its point a round little
head, which gradually be com es black

,
and a closer exam ination

show s us that in all principal points it perfectly agree s w ith
the sporangia of other species .
Each Of these w hite filam ents
is a sporangia - bearer. T hey
Spring from a mycelium which
is Spread in the dung, and
appear singly upon it. Cer

tain peculiaritie s in the form
of the sporangium

,
and the

l ittle long cylindrical spores,
w hich

,
w hen exam ined sepa

rately, are qu ite flat and co

lourless
,
are characteristic of

the specie s . I f the latter b e
sewn in a su itable m edium

,

for exam ple
,
in a solution of F IG . 81.

— ]llucor nu ccedo, w 1th three spOI angia.

sugar
,
they SWCII

,
and 811001) a . Port ion of frill w i th sporangi ola.

forth germ inating utricle s
,
w hich quickly grew to mycelia, w hich

bear sporang ia . T his i s easily produced on the m ost variou s
organic bodies, and Mucor macedo is therefore found sponta

neously on every substratum w hich is capable of nourishing
m ildew , b ut on the above - named the m ost perfect and exuberant
specimens are generally to b e found . T he sporangia- bearers
are at first always branchless and w ithout partitions. After
the Sporangium is ripe , cross partitions in irregular order and
number often appear in the inner space

,
and on the upper

De Bary, “ OnMildew and Fermentation, in Quarterly German Magaz ine,
or 1872.
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surface branches of different number and s iz e, each of which
‘

form s a sporangium at its point . T he sporangia w hich are

form ed later are Often very sim ilar, b ut som etimes very difleren t ,
to those w hich first appeared

,
becau se their partition is very

thick and does ’ not fall to pieces w hen it is ripe , b ut irregu
larly breaks Off

,
or rem ains entire

,
enclosing the Spores, and at

last falls to the ground
,
w hen the fungus w ithers . T he cross

partition whi ch separates the sporangia from its bearers i s in
those which are first form ed (w hich are alw ays re latively thicker
Sporangia) very strongly convex

,
while those w hich follow later

are often sm aller, and in little w eak specim ens much less arched
,

and som etim es qu ite straight . After a few days
,
sim ilar filam ents

generally Show them selves on the dung betw een the sporangia
bearers

,
w hich appear to the naked eye to b e provided w ith deli

c ate w hite frills . Where su ch an one i s to b e found
,
tw o to four

rectangular expanding little branches Spring up to the sam e

he ight round the filam ent. Each of these
,
after a short and

Sim ple process, branch ou t into a furcated form ; the furcations
be ing m ade in such a m anner that the ends of the branch at last
so stand together that the ir surface form s a ball . Finally

,
each

Of the ends of a branch sw ells to a little round sporangium
,

w hich i s lim ited by a partition ( called sporangiolum
,
to distin

guish it from the larger ones), in w hich som e , generally fou r,
spore s are form ed in the m anner already know n . When the

sporangiola are alone , they have such a pecu liar appearance
, w ith

their richly- branched bearers , that they can b e taken for som e

thing qu ite different to the organs Of the M ercer macedo
,
and

w ere form erly not considered to belong to it. T hat they really
belong to the Jll zccor is show n by the principal filam ent which it
bears, not alw ays , b u t very often, ending w ith a large Sporan

gium
,
w hich is characteristic of the flf ucor ma cedo ; it is still

m ore evident if w e sow the spore s Of the sporangiolum
,
for

,
as

it germ inates, a mycelium i s developed, w hich , near a simple
bearer, can form large sporangia

,
and those form sporangiola

,

the first always considerably preponderating in number
,
and

very Often exclusively . I f w e exam ine a large number of speci
m ens

,
w e find every possib le m iddle form between the Simple
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and he who has ever tried to disentangle the m ass of filamen ts
which exuberantly covers the substratum of a Jlfucor vegetation

,

which has reached so far as to form conidia
,
w ill not b e surprised

that all attempts have hitherto proved abort ive . T he su spicion
of the connection founded on the gregariously springing up,

and
external resemblance , is fully justified, if w e sow the conidi a in a
su itable m edium

,
for example

,
in a solution of sugar . T hey

here germinate and produce a mycelium w hich exactly re

sembles that of the M ucor ma cedo, and , above all
,
they pro

duce in pro fu sion the typical sporangia of the sam e on its
bearers. T he latter are till n ow alone reproductions of conidia
bearers , and have never been observed on mycelia w hich have
grow n ou t of conidia .

T hese phenomena of development appear in the ZlI ucor when
it dw ells on a damp substance

,
w hich mu st naturally contain

the necessary nourishm en t for it
,
and is exposed to the atm o

Spli eric air. I ts mycelium represents at first strong branched
u tricles w ithou t partitions ; the branches are of the higher
order

,
m ostly divided into rich and very fi ne - pointed ramuli .

I n old mycelium
,
and also in the sporangia - bearers

,
the contents

of w hi ch are m ostly u sed for the formation of spore s
,
and

the substratum of w hich is exhausted for our fungu s
,
short

stationary pieces
,
filled w ith protoplasm

,
are very often form ed

into cells through par titions in order to produce spores
,
that

is
,
grow to a new fru itful mycelium . T hese cell s are called

gemm ules
,
brooding cells

,
and resemble su ch vegetable buds and

Sprouts of foliaceou s plants w hich remain capable of develop
m ent after the organs of vegetation are dead , in order to grow ,

under su itable circum stances
,
to new vegetating plants

,
as

,
for

example
,
the bulbs of onions, &0.

I f w e bring a vegetating mycelium of JFI zzcor mzzcedo into a
m edium w hich contains the necessary nourishm ent for it

,
b ut

excluded from the free air, the form ation of Sporangia takes place
very sparingly or not at all , b ut that of gemmules is very abun
dant . Single interstitial pieces of the ramu li , or even whole
system s of branches, are quite filled w ith a rich greasy proto
plasm ; the short piece s and ends are bound by partitions w hich
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form ~

particular, o ften tun - like or globular cells ; the longer ones
are changed

,
through the form ation of cross partitions , into

chains of sim ilar cells ; the latter often attain by degrees strong,
thick w alls

,
and the ir greasy contents often pass into innumerable

drops of a very regular globu lar form and of equ al Siz e . Sim ilar
appearance s show them selve s after the sow ing of Spores , w hich
are capable of germ inating in the m edium already describ ed

,

from which the air is excluded. Either Short germ inating
u tri cle s shoot forth

, which soon form them selves into row s of
gemmules

,
or the Spores sw e ll to large round bladders filled

w ith protoplasm
,
and shoot forth on variou s parts of their

surface innum erable protuberances, w hich , fixing them selve s
w ith a narrow basis

,
soon becom e round vesiculate cells , and on

w hich the sam e sprouts which cau sed their production are re

peated, formations w hich rem ind us of the fungus of ferm enta
t i on called globular y east. Am ong all the know n form s of
gemmule s w e find a variety which are interm ediate, all of w hich
Show

,
when brought into a normal condition of development,

the sam e proportion
,
and the sam e germ ination , as those w e fi rst

de scribed .

We have detailed rather at length the stru cture and develop
m ent of one of the m ost comm on of the Mucors

,
w hich w ill

serve as an illustrati on of the order . O ther distinctions there
m ay b e w hich are of m ore interest as defining the lim its of
genera

,
except such as may b e noticed w hen w e come to w rite

m ore specially of reproduction .

AscomYCET Es.
— Pass ing now to the Ascomycetes, w hich are

especially rich in genera and species, w e must first
,
and b ut super

fi cially, allude to T ubem cez
'

, an order of sporidiiferous fungi of
subterranean habit

,
and rather pecu liar structure .

* In this order
an external stratum of cell s form s a kind of perithecium

,
w hich

is m ore or le ss developed in different genera . T his encloses the
hym enium , which is sinuou s, contorted , and tw isted, often form ing
lacunae. T he hymenium in some genera consists of e longated,
nearly cylindrical asci , enclosing a definite number of sporidia
in the true truffles and their immediate allie s

,
the asci are broad

Vittadini
, Monographia Tub eracearum,

”
1831.
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sacs
,
containing very large and beautiful

,
often coloured , Sporidia,.

T hese latter have e ither a smooth
,
w arted

,
Spinulose

,
or lacunose

epispore
,
and

,
as w ill b e seen from the figures in T ulasne

’

s

Monograph
,
or those in the last volume of Corda ’s great w ork ?

are attractive m icroscopical obj ects . In some cases, it i s not
diffi cult to detect paraphyses

,
b ut in others they w oul d seem to

b e entirely absent . A comparatively large number have been
discovered and recorded in Great B ritain ,1 b ut of those none
are m ore suitable for study of general structure than the ordi
nary truffi e of the m arkets.
T he structure of the remaining Ascomycetes can b e studied

under tw o groups, i .e .
,
the fleshy Ascomycetes, or, as they have

been termed , the Discomycetes, and the hard,or carbonaceousAsco
mycete s

,
som etim es called the Pyrenomycetes . Neither of these

name s gives an accurate idea of the distinctions betw een the tw o

groups
,
in the form er of which the discoid form is not universal ,

and the latter contains som ewhat fleshy form s . B ut in the Dis

oomycetes the hym enium soon becom es m ore or less exposed,
and in the latter it i s enclosed in a perithecium . T he Discomy
cete s are of two kinds

,
the pileate and the cup

- shaped . Of the

pileate su ch a genus as Gyromi z
‘m or H elvella is, in a certain

sense
,
analogous to the Agarics amongst Hymenomycetes, w ith a

superior instead of an inferior hym enium
,
and enclosed , not

naked
,
spores . Again

,
Geoglossum is som ewhat analogou s to

Cla varia . Amongst the cup
- shaped

,
P ez iz a i s an Ascomycetous

Cyp lzella . But these are perhaps m ore fanciful than real
analogies .

Recently B oudier has exam ined one group of the cup
- shaped

Discomycetes
,
the Ascobole i, and , by m aking a som ew hat fre e use

of his Mem oir
,§ w e may arriv e at a general idea of the struc

ture in the cupulate Discomycetes. T hey present them selve s at

T ulasne
,

Fungi Hypogaei,
”
1851.

'l* Corda, Icones Fungorum ,
v ol. v i .

It Berkeley and Broome , in Ann. of Nat. Hist . 1st ser. v ol. xv i ii.
p. 73 Cooke

,
in “ Seem. Journ . Bot .

”

Boudier (E ) ,
“ Mémoire sur les Ascob olés,” in “ Ann. des Sci . Nat.

”
5 um

sér. vol. x.
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first under the form of a small rounded globu le
,
and alm ost

entirely cellular . T his sm all globule , the commencem ent
of the receptacle

,
is not long in increasing

,
pre serving its

rounded form up to the development of the asci . At this
period, under the influence of the rapid grow th of these organs,
it soon produces at its summ it a fissure of the external m em

brane, w hich b ecom e s a m ore m arked depression in the m ar

ginate Specie s . T he receptacle thus form ed increases rapidly,
becomes plane, m ore convex, or m ore or les s undulated at the

m argin
,
if at all of large siz e . Fixed to the place w here it is

generated by som e m ore or less abundant mycelioid filaments , the
receptacle becom e s somewhat cup- shaped and either stipitate or
se ssile , composed of the receptacle preper and the hym enium .

T he receptacle proper comprehends the subhym enial tissue
,

the parenchyma, and the external m embrane . T he subhymenial

F IG . 33.— Section of cup of Ascobolus. a . Extem al cells. 6 . Secondarylayer. 0. Sub

hymenial tissue (Jancz ensk i ).

tissue i s composed of sm all compact cells, form ing generally
a m ore coloured and dense stratum ,

the superior ce lls of w hich
give rise to the asci and paraphyses . T he parenchym a is seated
beneath this

,
and is generally of interlaced filam ents

,
of a looser

consistency than the preceding
,
united by interm ediate cellu les .

T he external membrane
,
which envelopes the parenchyma, and

lim its the hym enium ,
differs from the preceding by the cells

often be ing polyhedric
,
som etimes transverse , and united to

gether, and sometimes separable . Externally it i s sometim es

smo oth
,
and sometim es granular or hairy .
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T he hym enium is
,
how ever

,
the m ost important part

,
con

sisting of (1) the paraphyses , (2) the asci , and som etime s (3 )
an investing m ucilage . T he asci are alw ays present , the para
physe s are some times rare , and the mucilage in many case s

seem s to b e entirely w anting.

T he paraphyses, which are formed at the first comm encem ent
of the receptacle, are at first very short, b ut soon e longate , and
becom e w holly developed before the appearance of the asci .
T hey are linear

,
sometim es branched and som etim es simple

,

often m ore or less thickened at their tips ; alm ost always they
contain w ithin them some oleaginous granu les, e ither coloured or
colourless. T he ir Special function seem s still som ewhat obscu re

,

and B oudier suggests that they m ay b e excitatory organs for
the dehiscence of the asci . H ow ever this m ay b e , some mycolo

gists are of opinion that, at least in som e of the Ascomycetes,
the paraphyses are abortive asci

,
or

,
at any rate

,
that abortive

asci m ixed w ith the paraphyses cannot b e distinguished from
them .

T he mucilage form s itself almost at the sam e tim e as the

paraphyse s
,
and previous to the formation of the asci . T his

substance appears as a colourless or yellow ish m ucilage , w hich
envelopes the paraphyses and asci , and so covers the hym enium
w ith a shining coat .
T he asci appear first at the base of the paraphyses

,
under the

form of o b long cells
,
filled w ith colourless protoplasm . By rapid

grow th
,
they soon attain a considerable siz e and fulne ss

,
the

protoplasm being gradually absorbed by the Sporidia
,
the first

indication of w hich is alw ays the central nucleu s . T he mu cilage
also partly disappears

,
and the asci , attaining their m aturity,

becom e quite distinct
,
each enclosing i ts sporidia . But before

they take the ir complete grow th they detach them selves from
the subhym enial tissue , and being attenuated tow ards their base,
are forced upwards by pressure of the younger asci, to , and in
some instan ces beyond

,
the upper surface of the disc . T his

phenomenon comm ences during the night
,
and continues during

the night and all the m orning . I t attains i ts height at m id- day,

and it is then that the slightest breath of air, the slightest
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m ovem ent
,
suffice s to cau se dehiscence , w hich is generally

follow ed by a scarcely perceptible contractile m otion of the

receptacle .

T here i s m anife stly a su ccession in formation and m aturity of
the asci in a receptacle . In the true Ascobolei , in w hich the

sporidia are coloured, this may b e more dis ¢

t inctly seen . At first som e thin projecting
points appear upon the disc, the next day
they are m ore numerou s

,
and become m ore

and m ore so on follow ing days
,
so as to

render the disc alm ost covered w ith raised
black or crystalline points these after

w ards dim inish day by day, until they u lti
m ately cease . T he asci

,
after separation

from the subhym enial tissue
,
continue to

lengthen
,
or it m ay b e that the ir elasticity

perm its of extension during expulsion .

B oudier considers that an am ount of e las
t icity i s certain

,
because he has seen an

ascu s arriv e at m aturity
,
eje ct its Spores ,

and then m ake a sharp and considerable
m ovem ent of retraction

,
then the ascu s re

turned again imm ediately tow ards its pre
vicus lim its , alw ays w ith a reduction in the
number of its contained sporidia.

T he dehiscence of the asci takes place in
the Ascobole i

, in some species o f P ez iz a
,

M orchella ,
H elvella

, and Verpa , by m eans
of an apical operculum

,
and in other P ez iz w ,

H elotium, Geoglossum,
L eotia , M itrula , &c . , ang

‘

fisfii
’

gfifiiéi’
S

g
t

/lit?
by a fissure of the ascus . T his opercu lum bows (Bondiert

m ay b e the m ore readily seen w hen the ascu s i s coloured by a
drop of tincture of iodine .

T he sporidia are u sually four or e ight
,
or som e mu ltiple of

that number, in each ascu s , rarely four, m ost comm only eight.
At a fixed time the protoplasm

,
w hich at fi rst filled the asci

,
dis

Only i n some of the Di scomycetes are the asc1 exserted.
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appears or is absorbed in a mucilaginous matter, which occupies
i ts place , in the m idst of w hich is a small nu cleus

,
w hich i s the

rudim ent of the first Spore ; other Spores are form ed consecutively,
and then the substance separates into as m any sections as there
are Sporidia. From this period each Sporidium seem s to have a
separate existence . All have a nu cleus

,
which is scarcely visible ,

o ften slightly granular
,
b ut w hich is quite distinct from the

o leaginous sporidioles so frequent am ongst the Discomycetes,
and which are sometimes called by the same nam e . T he Spori
dia are a t first a little smaller than w hen m ature

,
and are sur

rounded bymucilage . After this period the sporidia lose their
nebulou s granu lations , w hils t still pre serving the ir nucleus their
outline s are distinc t

,
and

,
am ongst the true Ascobole i, commence

acqu iring a rosy colour
,
the first intimation of maturity . T his

colour manifests itself rapidly
,
accumulating exclusively upon

the epispore , w hich becomes of a deep rose
,
then violet, and

finally violet blue so deep as sometimes to appear qu ite black.

T here are som e m odifications in this coloration
,
since , in som e

species
,
i t passes from a vinous red to grey

,
then to black, or

from rose - violet to brown .

T he epispore acqu ires a w axy consistence by this pigmenta
tion so that it m ay b e detached in granules . I t i s to this parti
calar consist ency of the epispore that the cracks so frequent in
the coloured sporidia of Ascobolus are due

,
through contraction

of the epispore . As they approach m aturity, the sporidia aeeu~

mulate tow ards the apex of the asci, and finally escape in the
m anner already indicated .

In all e ssential particulars there is a great sim ilarity in the

struc ture of the other Discomycetes, e specially in their reproduc
tive system . In m ost of them coloured sporidia are rare . In

som e the receptacle i s pileate , clavate, or inflated, w hilst in

Slz
'

ctis it i s very m u ch reduced , and in the lowest form of all,

Ascomyces, it is entirely absent . In the l cicliacei, the strue
ture is very Similar to that o f the Elvellacei

,
w hilst the Hyste

riace i , w ith greater af fi nities w ith the latter
,
s till tend tow ards

the Pyrenemycetes by the m ore horny nature of the receptacle
,

and the greater tendency o f the hym enium to remain closed, at
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cated, and the se are no longer regarded so much as species of
H endersonia or D z

’

plodz
’

a as the pycnidia of Splmzrz
’

a . O ther and

m ore m inute perithecia, containing m inute, slender stylospores in
great numbers, form erly classed w ithApOSp lzceria , P lzoma , &c .

, b ut

are now recogniz ed as sperm ogon ia containing the Sperm atia of
Splzwriw. How the se influence each other, when and under
w hat circum stance s the spermatia are instrum ental in impregna
tion of the sporidia, i s still m atter of mystery . I t i s clear, how
ever

,
that ih all these conidia

,
m acrospores , m icrospores , and

som e sperm atia
,
or by w hatever names they may b e called , there

exists a pow er of germ ination . T ulasne has indicated in som e

instances fi v e or six form s of fruit as belonging to one fungus
,

of w hich the highe st and m ost perfec t condition i s a specie s of
Sp lzdzria .

PERISPORIACEI .— Except in the perithecia rupturing irregularly,
and not dehiscing by a pore , som e of
the genera in this group differ little in
struc ture from the Sp bm

'

z

'

acei . On the

other hand
,
the E Tg/sip /zei present impor

tant and very interesting features . T hey
occur chiefly on the green parts of grow
ing plants . At first there i s a m ore or
less profu se w hite mycelium .

* T his
F IG . 36 .

— Uncinu la arlmwa . gives rise to chains of conidia
and afterw ards small sphaeroid projections appear at certain
points on the mycelium . T hese enlarge, take an orange colour,
ultimate ly passing into brown , and then nearly b lack . Exter
nally these perithecia are usually furni shed w ith long

,
spreading

,

intertw ined, or branching appendages
,
som etim es beau tifully

branched or hooked at their tips . In the interior of the recep
taele s , pear shaped or ovate asci are form ed in clusters , attached
together at the base , and containing tw o or m ore hyaline
Sporidia . Other form s of fruit have also been observe d on
the sam e mycelium . In an exotic genus

,
Jlf eliola

,
the fulcra

,
or

appendages , as w ell as the mycelium
, are black

,
otherw ise it

Tulasne , Selecta Fungorum Carpologia v ol. i . Leveille, “ Organisation,
(
"
I O sur 1 in “ Ann. des Sci . Nat . (lSBl ) , v ol. xv . p . 109 .
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i s very analogous to such a genu s of E rysz
'

p ke i as Z lfl crosp lzceria .

In Cheetomium
,
the perithecia bristle w ith rig id, dark - coloured

hairs
,
and the sporidia are coloured . Our lim its , how ever

,
w ill

not perm it of further elucidation of the com plex and varied
structure to b e found am ongst fungi .*

Other works besides those already cited, which may b e consulted with
advantage on structure, are
Tulasne, L R. and C.

,
v arious articles in “ Annales des Sciences Naturelles,

série iii . and iv .

Hoffmann,
“ Icones Analyticae Fungorum.

De Bary, Der Ascomyceten .

”
Leipz ic, 1863.

Berkeley, M. J.

,
Introduction to Cryptogamic Botany.

Seynes, J . de, Recherches
,
& c.

,
des Fistulines.

” Paris
,
1874.

Winter, Gr. , “ Die Deutschen Sordarien .

”
1874.

Corda, J.
,

“ Prachtflora.

”
Prague, 1840.

De Bary, liber der Brandpilz e .

”
1853 .

Brefeld, O.
,

“ Botan. Untersuch . u Schimmelpilz e.

Fresenius, G. Beiti age z urMykologie.

”
1850.

Von T ieghem and Le Monnier, in Annales des Sciences Natu i elles

p . 335 .

Cornu , M. ,

“ Sur les Saprolegni ees, in “ Ann. des Sci . Nat .
”

5me Ser. xv .

5.P

Jancz ensk i ,
“ Sur l

’

Ascob olus furfuraceus
,
in “ Ann. (les Sci . Nat .

”
5mc

Ser. xv . p . 200.

De Bary andWoronin
“ Beitrage z urMorphologie und Physiologic der Pilz e.

1870.

Bonorden ,
H. F.

,

“ ALli andlungen ans dem Gebie te derMykologie.

Coeinans, E. ,

“ Spicilege Mycologique.

”
1862

,
etc.



GLASSlFICAT ION

A WORK of this kind coul d not b e considered complete w ithout
some account of the system atic arrangement or classificat ion
w hich these plants receive at the hands of botanists . I t w oul d
hardly avail to enter too m inutely into details , yet sufficient
s hould b e attempted to enable the reader to comprehend the
value and relations of the different groups into which fungi are
divided . T he arrangem ent generally adopted is based upon
the Systema Mycologicum of Fries

,
as m odified to m eet the

requ irem ents of m ore recent m icroscopical re searches by B erkeley
in his and adopted in Lindley’

s
“ Vegetable

Kingdom .

”
Another arrangem ent w as proposed by Professor

de Bary,j
' b ut it has never m et w ith general acceptance .

In the arrangem ent to which w e have alluded
, all fungi are

divided into tw o primary sections
,
having reference to the m ode

in which the fructifi cation i s produced . In on e section
,
the

spores (which occupy nearly the sam e position
,
and perform

sim ilar functions, to the seeds of higher plants) are naked ; that
is

,
they are produced on spicules

,
and are not enclosed in cysts

or capsu les. T his section i s called SPORIFERA, or Spore - bearing
,

becau se
,
by general consent, the term sp ore i s lim ited in fungi

to such germ - cells as are not produced in cysts . T he second
section is term ed SPORIDHFERA, or Sporidia- bearing

,
because in

like manner the term sp oridia is lim ited to such germ - cell s as

Rev . M. J. Berkeley, “ Introduction to Cryptogamic Botany
”

Lon

don
, pp. 235 to 372.

'

t De Bary, i n Streinz Nomenclator Fungornm , p . 72"
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are produced in cells or cysts . T hese cysts are respectively
known as sporangia , and asci or theme. T he true m eaning and
value of these divisions w ill b e better comprehended when w e

have detailed the characters of the fam ilie s composing these tw o

divisions .
First

,
then

,
the section SPORIFERA contains four fam ilies, in tw o

of w hich a hym en ium i s present
,
and in tw o there is no proper

hym enium . T he term hymenium i s employed to represent a

m ore or les s expanded surface , on which the fructifi cation is
produced, and is , in fact, the fru it- bearing surface . When no
such surface i s present, the fruit i s borne on threads, proceeding
direct from the root- like filam ents of the mycelium

,
or an inter~

mediate kind of cushion or strom a . T he tw o fam ilies in w hich
an hymenium i s present are called Hymenomycetes and Gasz

‘

ero

wag/cetes. I n the form er
,
the hym enium is exposed ; in the latter, it

is at first enclosed. We m ust exam ine each of these separately.

T he comm on m ushroom m ay b e accepted, by w ay of i llustra
tion

,
as a type of the fam ily Hynzenomycez

‘
es

, in w hich the

hym enium i s exposed , and is
,
in fact

,
the m ost noticeable

feature in the fam ily from w hich its nam e i s derived . T he

pileu s or cap bears on its under surface radiating plates or gills
,

consisting of the hym enium
,
over w hich are thickly scattered

the basidia
,
each surm ounted by four spicule s

,
and on each

Spicule a Spore . When m ature , these spore s fall free ly upon the
ground beneath , imparting to it the general colour of the spores.

B ut it m ust b e observed that the hymenium takes the form of
gill - plates in only one order of Hymenomj/cetes, namely, the
Agaricini ; and here , as in Cai ztlzarellus, the hymenium is som e

tim e s Spread over prom inent ve ins rather than gills . S till
further divergence i s m anife st in the P olypore i , in which order
the hymenium line s the inner surface of pore s or tubes

,
w hich

are normally on the under Side of the pileus. B oth these orders
include an imm ense number of species, the form er m ore or less
fleshy

,
the latter m ore or less tough and leathery . T here are

still other form s and orders in this fam ily
,
as the Hydnei , in

w hich the hymenium clo thes the su rface of prickle s or spines
,

and the Aurioularini , in which the hym enium is entirely or
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almost even . In the tw o remaining orders, there is a still further
divergence from the mushroom form . In the one called Olavariei

,

the entire fungus i s either Simply cylindrical or club - shaped
,
or

it is very much branched and ram ifi ed. Whatever form the

fungus assumes, the hym enium covers the whole exposed surface .

In the Tremellini
,
a peculiar structure prevail s , which at first

seem s to agree b ut l ittle w ith the preceding . T he whole plant
i s gelatinous when fresh

,
lobed and convolute, often brain - like

,

and varying in Siz e
,
according to specie s

,
from that of a pin

’

S

head to that of a m an’s head. T hreads and Sporophores are

imbedded in the gelatinous substance
,
* so that the fertile threads

are in reality not compacted into a true
hym enium . With this introduction w e
may state that the technical characters
of the fam ily are thus expressed
Hymenium free, mostly naked, or

,
if

enclosed a t fi rst, soon exposed ; Sp ores

fl aked, mostly qua terna te , on distinct

sp icules HYMENOMYCET ES.

In this fam ily som e mycologists b e
lieve that fungi attain the highest form
of development of which they are ca

pab le , whilst others contend that the
fructifi cat ion of the Ascomycetes i s m ore

perfect, and that some of the noblest Species , such as the pileate
form s

,
are entitled to the first rank . T he m orel i s a fam iliar

example . Whatever may b e said on this point, it is incontro
vertib le that the noblest and m ost attractive , as w ell as the

largest
,
form s are classed under the Hymenomycetes.

In Gasteromycetes, the second fam ily
,
a tru e hymenium i s

al so pre sent
, b ut instead of being exposed it i s for a long tim e

enclosed in an outer peridium or sac
,
until the spore s are fully

m atured
,
or the fungu s is beginning to decay. T he comm on

puff- ball (Lycop errlon) i s w el l known , and w ill illu strate the
principal feature of the fam ily . Externally there i s a tough

T ulasne
,
L. and C. R.

,

“ Observat ions sur l’Organisation des Trémellinées,
Ann. des Sci . Nat . 1853, xix. p. 193 .

FIG. 37.
— Aga1i cus nudus.
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coat or peridium , which is at first pale , b ut ultimately becom es
brown . Internally is at first a cream - coloured

,
then greenish ,

cellu lar mass , consisting of the sinuated hymenium and young
spores , which at length, and when the spores are fully m atured
becom e brow nish and dusty

,
the hym enium be ing broken up

into threads , and the Spore s become free . In earlier stages,
and be fore the hym enium is ruptured

,
the spore s have been

found to harm oniz e w ith those of Hymenomyeez
‘
es in their mode

of production
,
Since basidia are pre sent surm ounted each by

four Spicules
,
and each Spicu le norm ally surm ounted by a

Spore .
* H ere is, therefore , a cellular hym enium bearing qua

t ernary Spore s, b u t, instead of being exposed
,
this hym enium

is w holly enclosed w ithin an external sac or peridium ,
w hich

is not ruptured until the Spores are fully m atured
,
and the

hym enium is resolved into threads
,
together form ing a pul

v erulen t mass . I t m ust
,
how ever

,
b e borne in m ind

,
that in

only som e of the orders composing this fam ily is the hym enium

thu s evanescent
,
in others be ing m ore or less permanent, and

thi s has led naturally enough to the recognition of two sub

fam ilies
,
in one of which the hymenium i s m ore or less per

m anent
,
thus follow ing the Hymenomycetous type and in the

other
,
the hymenium is evane scent, and the dusty m ass of spore s

tends m ore tow ards the Coniomycetes, this being characteriz ed
as the coniosperm ou s (or dusty - S

p
ored) sub - fam ily.

T he first sub - fam ily includes
,
first of all

,
the Hypogaai, or sub

terranean specie s . And here again it becom es necessary to re
m ind the reader that all subterranean fungi are not included in
this order, inasmuch as some

,
of which the truffle i s an exam

ple , are sporidiiferou s, developing the ir Sporidia in asci . T o

these allus ion must hereafter b e made . In the Hypogaei, the

hym enium is permanent and convoluted , leaving num erous
minute irregular cavities, in w hich the Spores are produced on

Berkeley, M. J.

“ On the Fructifi cat ion of Lycep erclon, Pha llus, and their
Allied Genera,” in “ Ann. of Nat . Hist .

”

v ol. iv . p. 155 ;
“ Ann. des

Sci . Nat .
”

xi i . p. 16 3 . T ulasne
,
L. R. and C. ,

“ De la Fructi ficat ion des

Scleroderma comparée a celle dcs Lycop erdon et des B ovista ,
”
in Ann. des Sci .

Nat .
"
2me sér. xvi i . p. 5 .
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Sporophores. When specim ens are very old and decaying, the
interior m ay becom e pu lverulent or de lique scent . T he structure
of subterran ean fungi attracted the attention of M essrs . T ulasn e ,

and led to the production of a Splendid m onograph on the

subj ect .* Ano ther order belonging to this sub - fam ily i s the
P lzalloidei , in which the volva or peridium is ruptured w hilst
the plant i s still immature

,
and the hym enium when m ature

become s deliquescent. Not only are some m embers of this
order m ost Singular in appearance

,
b ut they possess an odour

so foetid as to b e unapproached in this property by any other
vegetable productiond

‘ In this order
,
the inn er stratum of the

investing volva is gelatinous. When stil l young, and previous
to the ruptu re of the volva

,
the hym enium presen ts sinuous

cavities in w hich the spore s are produ ced on Spicules
,
after the

m anner of Hymenonzycetesi N z

'

clularz
'

ocei is a som ewhat aber
rant order

,
presenting a peculiar structu re . T he peridium con

Sists of tw o or three coats
,
and bursts at the apex

,
e ither

irregularly or in a stellate m anner
,
or by the separation of

a little lid. Within the cavity are contained on e or m ore
secondary re ceptacles, w hich are e ither free or attached by

elasti c threads to the comm on receptacle . Ultim ately the

secondary receptacles are hollow ,
and Spores are produced

in the interior
,
born e on spicules. § T he appearance in som e

genera as of a l ittle bird ’

s- nest containing eggs has furnished

the name to the order.
T he second sub - fam ily contains the con iosperm ou s puff- balls

,

and include s tw o orders
,
in w hich the m ost readily distinguish

able feature is the cel lular condition of the entire plant
,
in i ts

earlier stage s , in the Z l
'

z

'

cllogastres, and the ge latinou s condition
of the early state of the Jlfg/xogasz

‘
res. B oth are u ltimately

resolved internally into a dusty m ass of threads and spores.

Tulasne
,
L. R. and C. ,

“ Fungi Hypogaei , Paris
,
1851;

“ Observations sur

le Genre Elaphomyces,
”
in “ Ann . des Sci . Nat .

”
1841

,
xvi . 5 .

Slap elice in this respect approach most closely to the P /ia lloz
'

dci.

Berkeley, in “ Ann . Nat . Hist .
”
v ol. iv . p . 155 .

Tulasne
,
L. R. andC.,

Recherches sur l’Oi ganisation et le Mode de Fruc
ti fi ca tion des Nidulai i é es,

” “ Ann . des Sci . Nat.
”

i . p. 41.
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prom inent feature , and hence term ed Coniomycetes ; the other,
in which the threads are m ost noticeable , is Hyplzomycetes.

In the former of these , the reproductive system seem s to pre
ponderate so m uch over the vegetative , that the fungus appears
to b e all Spores . T he mycelium is often nearly obsolete, and
the short pedicels so evanescent

,
that a rusty or sooty powder

represents the m ature fungu s
,
infesting the green parts of living

plants . T his is m ore e specially true of one or tw o orders . I t

w ill b e m ost convenient to recogni z e two artificial sub - fam ilies
for the purpose of illustration

,
in one of w hich the species are

developed on living , and in the other on dead , plants . We w ill
comm ence w ith the latter, recogniz ing first those w hich are

deve loped beneath the cuticle , and then those w hich are super
fi cial. Of the sub - cuticular

,
two orders may b e nam ed as the

representatives of thi s group in Britain, these are the Splzwro

nemei , in w hich the Spores are contained in a m ore or less perfect
peri thecium ,

and the ZlI elaneoniei , in w hich there is m anife stly
none . T he first of these is analogou s to the Sp lzw

'

riacei of As

oomycetous fungi, and probably consists largely of sperm ogonia
of know n specie s of Sp lmrz

'

a
,
the relations of w hich have not

hitherto been traced. T he Spores are produced on Slender
threads springing from the inner w all of the perithecium

,
and

,

w hen m ature , are expelled from an orifice at the apex . T his i s

.G . 39 .
—Ceuthosp om pkaci dzoulcs (Greville ).

the norm al condition
,
to which there are some exceptions . In

the M elanconiei , there is no true perithecium ,
b ut the Spores are

produ c ed in like manner upon a kind of strom a or cushion
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form ed from the mycelium ,
and

,
when m ature , are expelled

through a rupture of the cuticle beneath which they are gene
rated

,
often issu ing in long gelatinou s tendrils. Here

,
again

,

the m ajority of what w ere form erly regarded as distinct specie s
have been found, or su spected, to b e form s of higher fungi. T he
T orulaeei represent the superficial fungi of this fam ily

,
and these

consist of a m ore or le ss developed mycelium , which gives rise
to fertile threads

, which, by constriction and division , m ature
into m oniliform chains of spore s . T he specie s mostly appear
as blackish ve lvety patches or stains on the stem s of herbaceou s
plants and on old w eathered w ood .

Much intere st attaches to the other sub - fam ily of Coniomycetes,
in w hich the Species are produced for the m ost part on living
plants . So much has been discovered during recent years o f the
polym orphism w hich subsists am ongst the Spe cies in this section ,
that any detailed classification can only b e regarded as pro
visional. H ence w e Shall proceed here upon the supposition
that w e are dealing w ith autonom ous specie s . In the first place

,

w e must recogniz e a sm all section in w hich a kind of cellular
peridium i s present . T his i s the E oidz

’

ooei
,
or order of cluster

cups.

”
T he m aj ority of species are very beautifu l obj ects under

the m icroscope the peridia are distinctly cellular, and w hite or
pallid

,
produced beneath the cuticle, through w hich they burst,

and
,
rupturing at the apex, in on e genu s in a stellate m anner

,

so that the teeth , becom ing reflex ed, resemble delicate fringed
cups, w ith the orange , golden ,

brown , or w hitish Spore s or

pseudospores ne stling in the interior .

* T hese pseudospores

are at first produced in chains
, b ut u ltimate ly separate . In

m any cases these cups are e ither accompanied or preceded by
sperm ogonia . In tw o other orders there i s no peridium . In

the C'aeomaeei , the pseudospores are m ore or less gl obose or

ovate
,
sometime s laterally compres sed and simple ; and in

P ucciniaei, they are elongated, often subfusiform and septate .

In both
,
the pseudOSpores are produced in tufts or clusters

direct from the mycelium . T he Oceomaoei m ight again b e sub ~

Corda, Icones Fungorum,
v ol. i ii . fig. 45 .
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di v ided into Uslilo/9572.9 3 lg and Uredinesfi In the former, the

pseudospores are m ostly dingy brown or blackish
,
and in the

latter m ore brightly coloured, often ye llow ish . T he Ustz
'

lagines

include the smu ts and bunt of corn - plants
,
the Uredz

'

nes

include the red ru st s of wheat and grasses. In som e of the
Specie s included in the latter

,
tw o form s of fru it are found .

In Melamp sora , the summer pseudospores are yellow ,
globose ,

and w ere form erly classed as a Species of L eap/fli ed , w hilst
the w inter pseudospores are brown ish

, e longated , w edge
Shaped by compression

,
and compact. T he P uccinz

’

aei j
‘

,
difl

'

er

prim arily in the septate pseudOSpores, w hich in on e genu s
are uniseptate in T rip lzrogmizmz , they are biseptate

in P /zmgmicliwm,
m u ltiseptate ; and in Xenoo

’
oolzus

,
m oniliform ,

breaking up into distinct articul ations. I t is probable that, in
all of these

,
as is know n to b e the case in m ost

,
the septate

pseudOSpores are preceded or accompanied by simple pseudo
spores, to which they are mysteriously related. T here is still
another

,
som ewhat Singular, group u sually associated w i th the

P ueciniaei
,
in w hich the septate pseudospores are imm ersed in

gelatin , so that in m any features the species seem to approach
the T remellin i . T his group includes tw o or three genera, the
type of which w ill b e found in P odisoma .§ T hese fungi are
parasitic on living junipers in B ritain and North Am erica,
appearing year after year upon the sam e gou ty sw ellings of the
branches

,
in clavate or horn - shaped gelatinou s proce sses of a

yellow ish or orange colour. Anomalou s as it m ay at first Sight
appear to include these trem elloid form s w ith the dust- like fungi,
their relations w ill on closer exam ination b e m ore fully appre

ciated
,
when the form of pseudOSpores, m ode of germ ination, and

other features are taken into consideration
,
especially w hen

compared w ith P odisoma E llisi i, already alluded to . T his fam ily
i s techn ically characteriz ed as

,

T ulasne
,
Mémoire sur les Ust ilaginées,

” “ Ann. des Sci . Nat . V11.

12— 73 .

T ulasne, Mémoire sur les Urédinées,
” “ Ann . des Sci . Nat . i i . 78.

I T ulasne, Sur les Urédiné es,
”

Ann. des Sci . Nat .
”
1854

,
i i. pl. 9.

Cooke
,
M . on P odisoma,

”
in “ Journ. Quek . Micr. Club,” No. 17

p. 255 .
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D istinct hymenium none. P seudospores either solitarg or con

catenate , produced on the t ips of genera llg short threads, which

are e ither nahed or contained in a perithecium, rarely compacted

into a gelatinous mass
,
at lengthproducing minute Sp ores

" CONIO

MYCET ES.

T he last fam ily of the sporifera i s n homgcetes, in w hich th
threads are conspicuously developed . T hese are w hat are m ore
comm only called m ou lds

,

” including some of the m ost elegant
and delicate of m icroscOpic form s . I t is true of m any of these ,
as w el l as of the Conio ingcetes, that they are only con idial form s

of higher fungi ; b ut there w ill rem ain a very large number of
species w hich , as far as present knowledge extends, mu st b e ac

cepted as autonom ou s . In this fam ily , w e m ay again recogniz e
three subdivisions, in one of which the threads are more or less
com pacted into a comm on stem ,

in another the threads are free
,

and in the third the threads can scarcely b e distingu ished from
the mycelium . I t is this latter group which unites the n ho

ing/ cetes w ith the Con i
'

omgcetes, the affinities being increased by the
great profusion with w hich the spores are developed . T he first
group

,
in which the fertile threads are united so as to form a

compound stem
,
consists of two small orders

,
the I sariace i and the

Sti lbacei , in the form er of w hich the Spore s are dry
,
and in the

latter som ewhat ge latinou s . Many of the species closely im itate
form s m et w ith in the Hymenonzgcetes, such as Clavaria ; and,
in the genu s Isaria , it i s alm ost beyond doubt that the Specie s
found on dead insects , m oths, Spiders , flies , ants , &c .

, are m erely
the conidiophores of species of T orrub iafi?

T he second group is by far the largest, m ost typical , and
attractive in this fam ily. I t contains the black m oulds and
w hite m ou lds, technically know n as the D ematiei and the

llI ucedines. In the first, the threads are m ore or less corticated,
that is

,
the stem has a distinct investing m embrane

, which peel s
off like a bark and the threads

,
often also the spores

,
are dark

coloured
,
as if charred or scorched . In m any cases, the Spores

are highly developed , large , mu ltiseptate
,
and nu cleate , and sel

Tulasne, L. R. and C. ,

“ Selecta Fungorurn Carpologia, v ol. i ii . pp . 4- 19 .
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dom are Spore s and threads colourless or of bright tints . In

the Jlf ucedines, on the contrary, the threads are never coated,
seldom dingy

,
m ostly w hite or o f pure colours

,
and the Spore s

have less a tendency to extra developm ent or mu ltiplex septa
tion . In some genera, as in P eronosp ora for instance

,

* a
secondary fru it is produced in the form of
resting spores from the mycelium ; and
these generate z oospores as w ell as the

primary Spores, sim ilar to these comm on
in A lgw . T his latter genus is very de

structive to grow ing plan t s
,
one species

being the chief agent in the potato disease ,
and another no le ss destructive to crOpS of
onions. T he vine disease i s produced by a

F IG .

specie s of Oidium,
w hich is also classed

“ Mum “ w ith Jll ucedines, b ut w hich is really the

conidiiferou s form of E rgsiphc. In other genera, the m aj ority
of Species are developed on decaying plants , so that, w ith the

exception of the tw o genera mentioned, the Hyphomgcetes exert
a mu ch less baneful influence on vegetation than the Conio

mycetes. T he last se ction ,
including the Sep edoniei, has be en

already cited as rem arkable for the suppression of the threads,

which are scarcely to b e distingu ished from the mycel ium ; the

Spores are profuse , nestling on the floccose mycel ium ; w hilst
in the T richodermacei , the Spores are invested by the threads, as

if enclosed in a sort of false peridium . A summ ary of the

characters of the fam ily m ay therefore b e thus briefly ex

pressed
F i lamentous ; ferti le threads naked, f or the most p art free or

laoselg compacted, simp
le or branched, bearing the spores a t the ir

ap ices, rare
lg more closelgp acked, so as toform a di stinct common

stem H YPHOMYCET ES.

H aving thu s disposed of the Spomf era ,
w e mu st advert

to the tw o fam i lie s of Sporidi ifera . As m ore clo se ly re lated

to the n homgcetes, the
first of these to b e noticed is the

De Bary, A.
,

Recherches sur les Champignons Parasites,
”
in Ann . des

Sci . Nat .

”
4m ser.

xx. p . 5 Grev illea, v ol. i . p . 150.
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'P hgsomgcetes, in which there i s no preper hym enium , and the

threads proceeding from the mycelium bear ve sicle s contain
ing an indefinite number of sporidia. T he fertile threads are

e ither free or only slightly fe lted . In the orderAntennarie i , the

threads are black and m oniliform
,
m ore or le ss fel ted , bearing

irregular sporangia . A comm on fungus nam ed Z asnzidium

cellare , found in ce llars , and incru sting old w ine bottles
,
as

w ith a blackened felt, belongs to this order . T he larger and

m ore highly- developed order
,
Jll ucorin i , diflers in the threads,

which are Simple or branched, being free,
erect

,
and bearing the sporangia at the tips

of the thread , or branche s . Some of the

specie s bear great external resemb lance t o

Jlfucedines until the fru it is exam ined, w hen
the fru c tifying heads, commonly globose or
ovate

,
are found to b e de licate transparent

vesicles
, enclosing a

' large number of m inu te
Sporidia w hen m ature

,
the sporangia burst

and the Sporidia are Se t free . In some spe

cies, i t has long been known that a sort of
conjugation takes place betw een opposite threads, w hich results
in the form ation of a sporangium .

* N one of these Specie s are
destructive to vege tation , appearing only u pon decaying, and
not upon living

,
plants. A state approaching pu tre scence seem s

to b e essential t o the ir vigorous deve lopm ent. T he follow ing
characters may b e compared w ith those of the fam ily pre

ceding it
F i lamentous, threadsfree or onlg slightlgfelted, bearing vesicles

,

which contain indefi ni te sporidia : PHYSOMYCET ES.

In the last family, the Ascomgcetes, w e shall meet w ith a
very great variety o f form s , all agreeing in producing sporidia
contained in certain cells called asci

,
w hich are produced from

the hym enium . In some of the se
,
th e asci are evanescent,

b ut in the greater number are perm anent . In Onggene i, the

receptacle i s e ither club - shaped or somewhat globose , and the

F IG. 4l .— M ucor can i nus.

A. de Bary, translated in Gi ev illea
,

vol. i . p. 167 T ulasne
,

“ Ann. des

Sci . Nat.
”
5me sér. p. 211.
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peridium is filled w ith branched threads , which produce asci of a
very evane scent character

,
leaving the pu lveru lent sporidia to

fill the central cavity . T he Species are all small, and singular for
their habit of affecting anim al subs tances

,
otherw ise they are

of little importance . T he P erisporiace i , on the other hand , are
very destructive of vegetation ,

being produced , in th e m aj ority
of cases

,
on the green parts of grow ing plants . T o this order

the hop m ildew ,
rose m ildew

,
and pea m ildew belong . T he

mycelium is Often very m uch developed
,
and in the case of the

m aple
, pea, _

hop, and some others , it covers the parts attacked
w ith a thick whi te coating

,
s o that from a distanc e the leav es

appear to have been whitew ashed . Seated on the mycel ium ,
at

the first as little orange points
,
are the perithecia, which enlarge

and becom e nearly black . In som e species
,
very elegant whitish

appendage s radiate from the Sides of the perithecia, the varia
tions in w hich aid in the discrim ination of Species. T he perithecia
contain pear- shaped asci

,
w hich Spring from the base and enclose

a definite number of Sporidiafi
? T he asci them selves are soon

dissolved . Simu ltaneously w ith the developm ent of sporidia
,

other reproductiv e bodies are produced direct from the myce lium
,

and in some Species as many as fi v e different kinds of reproduc
tive bodies have been traced . T he features to b e rem embered in
P erisp oriace i , as form ing the basis of their classifi cation, are , that
the asci are saccate , springing from the base of the perithecia ,
and are soon absorbed. Also that the perithecia them selves are

not perforated at the apex .

T he four rem aining orders , though large , can b e easily charac
teriz ed. In T ubcracei , all the Species are subterranean , and the
hymenium i s m ostly sinuated . In E loella ce i

,
the substance i s

m ore or less fleshy, and the hym enium is exposed . I n Phuoi

diacei, the substance i s hard or leathery
,
and the hymenium is

soon exposed . And in Spha
’riace i

,
although the substance i s

variable , the hymenium i s never exposed, being enclosed in

perithecia w ith a distinct opening at the apex
,
through w hich

the m ature Spores escape . Each of these four orders mu st b e

Lev eille, J. H.
,

“ Organisation, &c. ,
de l

’Brysiphé ,
”
in “ Ann. des Sci.

Nat. xv . p . 109 .
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hymenium soon becomes exposed . In some instances , there is
a close afli nity w it

-h the E lvellacei
,
the exposed hymenium being

Sim ilar in structure
,
b ut in all the disc i s at first closed .

- In

orbicular form s
,
the fissure take s place in a stellate manner from

the centre , and the tee th are reflexed. In the Hgsteriacei , w here
the perithecia are elongated , the fissure takes place throughout
their length . AS a ru le

,
the sporidia are m ore e longated

,
m ore

commonly septate
,
and m ore u sually coloured , than in E lcellacei .

Only a few solitary instances occur of individual species that
are parasitic on living plants .
In the Sphwriace i, the substance of the stroma (w hen pre

sent) and of the perithecia i s vari
able

,
being betw een fleshy and w axy

in N ectriei , and tough , horny, som e

times brittle , in n oxglon. A peri
thecium , or ce ll excavated in the

stroma which fulfil s the functions of
a perithecium ,

i s alw ays present.
T he hymenium l ines the inner w all s
of the perithecium

,
and form s a gela

t inous nucleus
,
consisting of asci and

paraphyses . When fully m ature , the asci are ruptured and the
Sporidia escape by a pore which occupies the apex of the peri
thecium . Som etim es the perithecia are solitary or scattered

,
and

som etim es gregarious , whilst in other in stances they are closely
aggregated and immersed in a stroma of variable Siz e and form .

Conidia
,
sperm atia

,
pycnidia

,
&c .

, have been traced to and asso
c iatedw ith som e Species

,
b ut the history of others is stil l obscure .

Many of the con iomycetous form s grouped under the Sphaeroneme i
are probably conditions of the Sphceriacei , as are also the Jlf elan
conici

,
and som e of the n homgcetes. A very comm on fungus

,

for instance , w hich is abundant on sticks and tw igs
,
form ing

rosy or reddish pustules the siz e o f a m illet seed , form erly
nam ed T uberculcm

'

a oulgaris ,
is known to b e the conidia - bearing

strom a of the sphaeriaceous fungus, ZVectria cinnabarina and so

F IG. 42.
— »Sphceria aqu i la .

“ A Currant Twig and Something on it,
”

in “ Gardener’s Chronicle for

January 28, 1871.



CLASSI F ICAT ION . 79

w ith many others . T he follow ing are the technical characters
o f the fam ily
Fru it consisting of sp oridia , mostly defi ni te, conta ined in asci

,

springing from a naked or enclosed stra tum of fructifging cells

andforming a hymenium or nucleus ASCOMYCET ES.

I f the characters of the different fam ilie s are borne in m ind,
there w ill b e b u t l ittle difficulty in assigning any fungus to the
order to w hich it belongs by m eans of the foregoing remarks .
For m ore minute information

,
and for analytical tables of the

fam ilies
,
orders

,
and genera

, w e must refer the student to som e

Special systematic w ork, w hich w ill pre sent few er difficultie s , if
he keeps in m ind the distinctive features of the fam il ies.

*

T o assist in this w e have given on the follow ing page an
analytical arrangem ent of the fam ilies and orders , according
t o the system recogniz ed and adopted in the present volum e .

I t is
,
in all essential particu lars, the m ethod adopted in our

“ H andbook,
” based on that of B erkeley ’s “ Introduction ” and

Outlines .”

Berkeley, M. J. ,

“ Introduct ion to Cryptogamic Botany, London, 1857
Cooke, M . C.

,

“ Handbook of British Fungi , London
,
1871 Corda, A. C. J.

,

“ Anleitung zum Studium der Mycologie,
”
Prag, 1842 ; Kickx, J. ,

“ Flore
Cryptogamique des Flanders,” Grand , 1867 Fries, E.

, Systema Mycologicum,

”

Lund , 1830; Fries, E. ,
“ Summa Vegetab i lium Scandinav iae

,

”
1846 ; Secretan ,

L.
,

“ Mycographie Suisse,
”
Geneva

,
1833 ; Berkeley, M. J.

,

“ Outlines of

British Fungology, London, 1860.
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TABULAR ARRANGEMENT OF FAMILIES AND

ORDERS .

DIVI SION I . SPORIFERA. Sp ores naked.

I . Hymenium free, mostly naked
,
or soon exposed HYMENOMYCET ES.

Hymenium normally inferior
Fru it - bearing surface lamellose
Frui t - bearing surface porous or tubular
Fruit - hearing surface clothed w ith prickles
Fruit - bearing surface even or rugose .

Hymenium superior or encircling
Clavate

,
or branched

,
rarely lobed

Lobed
,
convolute

,
or disc - like

, gelatinous

Hymenium enclosed in a pei idium,
ruptured when mature GAST EROMYCETES.

Hymenomycetous

Subterranean, naked or enclosed

T errestrial, hymenium deliquescent
Pe i idium enclosing sporangia, containing spores

Coniospermous
Stipitate, hymen ium convolute, drying into a

dustymass, enclosed in a v olva P odaa' inci.

Cellular at first, hymenium drying up into a

dustymass of threads and spores T / ichogastrcs.

Gelat inous at first , perid ium containing at length

a dustymass of threads and spores lllgxoyastrcs.

Spores naked , mostly terminal, on inconspicuous threads,
free or enclosed in a peri thecium CONI OMYCETES.

Grow ing on dead or dying plants
Subcutaneous

Perithecium more or less d istinct
Perithecium obsolete or want ing

Superficial

Fructifying surface naked .

Spores compound or tomiparous T orulacri .

Parasit ic on liv ing plants
Peridium d ist inctly cellular E cidiacci .

Peridium none

Spores sub -

globose, simple or deciduous
Spores mostly oblong, usually septate
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Spores naked , on conspicuous threads, rarelycompacted ,
small HYPH OMYCETES.

Fei tile threads compacted, sometimes cellular
Ste in or sti oma compound

Spores dry, volatile
Mass of spores moist

,
difii uent

Fertile threads, free or anastomosing
Fertile threads dark

,
carboni z ed

Spores mostly compound Dcma tiei .

Fert ile threads not carboniz ed~
Very d ist inct

Spores mostly simple Muccdincs.

Scarcely dist inct from mycelium
Spores profuse Scpedoniei.

DIVI SION I I . SPORIDI IFERA. Sp oridia in Asci .

V. Fertile cells seated on threads
,
not compacted into a

hymenium . PH VSOMYCETES.

Thi eads felted, InonilifOI in
Spmangia irregular Antennarici .

Threads free
Sporangia terminal or lateral

Aquatic

Asci formed from the fertile cells of a hymenium ASCOi IYCET Es.

Asci often evanescent
Receptacle clav aeform

Asci springing from threads Onggenci .

Perithecia free
Asci springing from the base P erisporiacei.

Asci persistent
Perithecia opening by a dis t inct ostiolum
Hard or coriaceous, hymenium at length exposed
Hypogaeous hymenium complicated
Fleshy, waxy, or tremelloid ; hymenium mostly
exposed Elucllacei.
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T HE rigid u til itarian w ill hardly b e satisfied w ith the short
catalogue which can b e furnished of the u ses of fungi . Except
ing those w hich are employed m ore or less for hum an food , very

few are of any practical value in arts or m edicine . I t is true
that imperfect conditions of fungi exert a very important influ

ence on fermentation
,
and thus become u seful ; b ut, un fortu

nately, fungi have the reputation of being m ore destructive and
offensive than valuable or useful . Notw ithstanding that a large
number of species have from time to time been enum erated as

edible , yet those comm only employed and recogniz ed are very

few in num b er, preiudice in many cases , and fear in others , m ili
tating strongly against additions to the numb er. In Great

Britain this is especially the case , and how ever advisable it m ay

b e to exercise great care and cau tion in experimenting on untried
or doubtful species , i t can only b e regarded as prejudice w hich
prev ents good, in fact, excellent, esculent species being m ore
extensively u sed

,
instead of allow ing them to rot by thou sands

on the spots w here they have grown . Poisonou s Species are

also plentiful , and no golden rule can b e established by m eans
of which any one m ay detect at a glance good from b ad

,

w ithout that kind of know ledge w hich is applied to the dis
crim ination of species . Yet, after all, the characters of half
a doz en good esculent fungi are acquired as easily as the

distinctions betw een half a doz en birds su ch as any ploughboy
can discrim inate .

T he common m ushroom (Agaricus campestris) i s the best
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known e sculent, w hether in its uncultivated or in a cultivated
state . In Britain m any thou sands of people , notably the l ower
classe s , w ill not recogniz e any other as fit for food

,
w hilst in

I taly the sam e classe s have a Strong prejudice against this very
speciesfi

" In Vienna, w e found by personal experience that
,

although m any others are eaten
,
i t is this which has the most

universal preference , yet it appears b ut sparingly in the m arkets
as compared w ith others . In Hungary it does not enjoy by
any m eans so good a reputation . In France and in Germ a ny
it i s a comm on article of consumption . T he different varieties
found , as the results of cu l tivation , present som e variation in
colour, scaline s s of pileu s , and other m inor features , w hilst
remaining true to the constituent characters of the Species .
Although it is not our intention to enumerate here the botanical
distinctions of the Specie s to which w e m ay call attention , yet ,
as m istakes ( sometim e s fatal ) are often being recorded , in w hich
other fungi are confounded w ith this , w e m ay b e perm itted a
hint or tw o which Shou ld b e rem embered . T he Spores are

purple , the gills are at first del icate pink
,
afterw ards pu rple ;

there i s a permanent ring or collar round the stem
,
and it must

not b e sought in w oods . Many accidents m ight have been
spared had these facts been remembered .

T he m eadow mushroom (Agaricus arvensis) is comm on in
m eadow s and low land pasture s , and i s usually of a larger si z e
than the preceding, w ith w hich it agrees in m any particulars

,

and is sent in enormous quantities to Covent Garden, where it
frequently predominate s over Agaricus campestris. Some persons
prefer this, w hich has a stronger flavour

,
to the ordinary mush

room
,
and it is the Species m ost commonly sold in the au tumn

in the streets of London and provincial towns . According to
Persoon ,

it i s pfeferred in France and
,
in Hungary

,
it i s con »

sidered as a Special gift from St. George . I t has acquired in
England the nam e of horse mu shroom,

from the enormous Si z e

Badham
,
Dr. C. D. ,

“ A Treatise on the Esculent Funguses of England,
1st ed ition p. 81, pl. 4 ; 2nd

'

edition
,
edited by F . Currey, M .A.

p . 94, pl. 4 ; Cooke, M. C.

,

“ A Plain and Easy Account of British
Fungi ,

”
lst edi tion p. 44 .
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i t som etimes attains . Withering m entions a Specim en that

w eighed fourteen pounds.

*

One of the comm onest ( in our experience the most comm on)
of all edible fungi in the public markets of Vienna i s the

H allim asche (Agaricus melleus) , which in England enjoys no
good reputation for flavour or quality ; indeed, Dr. Badham

calls it “ nau seou s and disagreeable ,
” and adds that “

not to
b e poisonou s is its on ly recomm endation .

”
In Vienna it i s

employed chiefly for m aking sauce ; b ut w e m ust confess that
even in this w ay,

and w ith a prejudice in favour of Viennese
cookery

,
our experience of it w as not satisfactory. I t i s at

best a sorry substitute for the m u shroom . In the summ er and
autumn this i s a very comm on Specie s in large tufts on old
stumps . In sim ilar localities , and also in tufts , b ut neither so
large

,
nor so comm on

,
Agaricus f usip es i s found . I t is prefer

able to the foregoing as an esculent
,
and is easily recogniz ed by

the spindle - shaped stem .

Agaricus rubescens
,
P .

,
belongs to a very SLI Spicious group of

fungi
,
in w hich the cap or pileus i s comm only studded or

Sprinkled w ith paler w arts, the remains of an investing volva.

T o this group the poisonous b ut Splendid fly- agaric (Agaricus
muscarius) belongs . N otw ithstanding its bad company, this
agaric has a good reputation

, especially for m aking ketchup
and Cordier reports it as one of the most delicate mushroom s

of the Lorrainerl
‘ I ts nam e is derived from its tendency to

becom e red w hen bruised .

T he w hite variety of an allied species (Agaricus vagina tus)
has been commended , and Dr. B adham says that it w ill b e found
inferior to b ut few agarics in flavour.
A scaly - capped fungu s (Agaricus procerus) , w ith a slender

stem
,
called som etim es the parasol mu shroom ; from its habit

,
is

an esteem ed esculent . In I taly and France it is in high request,

Mr. Worthington Smi th has published , on two sheets, coloured figures of the
most common esculent and poisonous fungi (London, Hardwicke), which w ill b e
found more useful than mere description in the discrimination of the species.

Roques, J “ Hist . deS Champignons Comest ibles et Vénéneux,
”
Paris

p. 130.
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m an says that it i s one of the earliest and best of English mush
room s

,
and others have endorsed his Opinions , and Dr. B adham

in w riting of it observe s, that small baskets of them ,
when they

first appear in the spring in I taly, are sent as
“ presents to

law yers and fees to m edical m en .

T he closely allied Specie s
,
Agaricus albellus,

* D .C .
, has also

the repu tation of being edible , bu t it is so rare in England that
thi s quality cannot b e put to the test . The curiou s short - stemm ed
Agaricus brev ip es, Bullfl

‘ has a sim ilar reputation .

T w o singularly fragrant species are al so included am ongst the
e sculent . T hese are Agaricus fragrans, Sow .

,
and Agaricus

adorns, Bull . Both have a sw eet anise - like odour
,
which i s per

sistent for a long time . T he former is pale taw ny- coloured
,
nearly

w hite, the latter of a dirty pale green . B oth are White - spored ,
and although som ew hat local

,
sufficient specimens of Ag. adorns

may b e collected in the autumn for dom estic use . We have the
assurance of one who has often proved them that they constitute
an exqu isite dish .

A clear ivory - w hite fungus
, Agaricus dea lba tus, of which a

crisped variety is occasionally found in great numbers , springing
up on old mushroom beds in dense clusters , is very good eating

,

b ut rather deficient in the del icate aroma of som e other species.

T he typical form is not uncomm on on the ground in fir planta
tions. A m ore robust and larger species, Agaricus geotrupes,
Bull , found on the borders of w oods , often form ing rings, both
in this country and in the United States, as w el l as on the conti
nent of Europe , is recogni z ed as e sculent .
We m ay add to these three or fou r other Species , in w hich the

stem i s lateral, and som etim es n early obsolete . T he largest and
m ost common is the oyster m ushroom (Agaricus ostrea tus

,

Jacq .I ) , so universally eaten, that it i s included in alm ost every
list and book on edible fungi ; it is the m ost comm on species in

Sowerby, “ English Fungi,
”

pl. 122 ; Smi th
,
in Seemann

’

s Journ . Bot .

t . 46, f. 45 .

1
‘ Klotsch,

“ Flora Borussica, t . 374 ; Smi th
,
in' “ Seem . Journ. Bot .

t . 9 5
,
f. 1— 4.

I Kromb holz , Abbildungen der Schwamme, pl. 41, f. 1
- 7.
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T ransylvania, tons of it sometim es appearing in themarkets. I t

does not possess that delicate flavour which is found in many
species, and although extolled by some beyond its merits , it is
nevertheless perfectly wholesome

,
and

, when young and care
fully cooked

,
not to b e despised . I t must not b e confounded

w ith a very sim ilar species (Agaricus euosmus, w ith rosy
Spores , which is unpleasant. Agaricus tessellatus, Bull, Agaricus

pometz
'

,
Fr.

, Agaricus ‘qlandulosus, Bull
,
are all allies of the fore

going, and recorded as edible in the United States , al though not
one of the three has hitherto been recorded as occurring in Great
Britain . T o these may also b e added the follow ing z— Agaricus

s
'

alignusfi
< Fr.

, w hich is rare in England
,
b ut not uncomm on

abroad and in the United State s . In Austria i t is comm only
eaten . Agarz

'

cus ulmarius
y

’i’ Bull , is common on elm trunks
,
not

only in Britain b ut also in N orth Am erica, and is b y som e

preferred to the oyster mu shroom . An allied species
,
Agaricus

fossulatus, Cooke ,I is found on the Cabu l H ills , w here it is col
lected, dried, and forms an article of commerce w ith the plains.

Another, b ut smaller species , i s dried in the air on strings passed
through a hole in the short stem (Agaricus subocreatus, Cooke ) ,
and sent

,
it is believed, from China to Singapore .

T he sm alle st species w ith w hich w e have any acquaintance
,

that is edible, is the nail fungus ” (Agaricus esculentus,§ J
scarcely exceeding one inch in diam eter of the pileus

,
w ith a

thin rooting stem . T he taste in British specimens w hen raw is
bitter and unpleasant

,
b ut it is clearly eaten in Au stria

,
as its

nam e testifie s, and elsewhere in Europe . I t i s found in fir plan
tations in the spring

,
at which season it is collected from the fi r

w oods around and sent to Vienna, w here it i s only u sed for
flav ouring sauces under the nam e of Nagelschwamme .

”

B efore quitting the group of true agarics
,
to w hich all

hitherto enumerated belong
,
w e mu st m ention a few others of

less importance, but which are included am ongst those good for

Tratinnick
, L., Fungi Austriaci, p . 47, pl. 4, f. 8.

Vittadini ,
“ Fungi Mangerecci ,

”

pl. 23 .

I Cooke, in “ Journal of Botany, v ol. v iii. p . 352.

Cooke
,
M. C. ,

“ A Plain and EasyGuide, &c.
, p . 38, pl. 6 , fig. 1.
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food. Forem ost of these i s a really Splendid orange species

(Agaricus cmsam
'

us, which belongs to the same subgenus
as the very deleteriou s fly- agaric , and the scarcely less fatal
Agaricus vernus, Bull . I t is universally eaten on the continent,
but has hitherto never been found in Great B ritain . In the

same subgenu s , Agaricus strobz
’

liformisd
' Fr.

,
which is rare in this

country
,
and probably also Agaricus C

’
ecilice , B . Brfi

‘

4,
B esides

these , Af/aricus excoria lus
, Schaefi

’

” Aqm w as mastoide zcs, Fr. ,

Agaricus gracilem
‘

us
,
Kromb

,
and Agaricus holosericeus,

all belonging to the sam e subgenu s as the parasol m ushroom ,

m ore or less uncomm on in England .

Although the larger number of esculent agarics are white
Spored

,
some few

,
w orthy of note , w ill b e found in the other

sections
,
and notably am ongst these the comm on mushroom and

i ts congener the m eadow
,
or horse mushroom . In addition to

those already enum erated , m ight b e included also the Agaricus

pudicas, Bull, w hich is certainly w holesome , as w ell as i ts ally,
Agaricus leochromus, Cooke ,”both of w hich have rusty spore s .
T he late Dr. Curtisfil in a letter to the Rev . M . J . B erkeley,

enumerate s several of the fungi w hich are edible am ongst those
found in the United States. Of these , he says

,
Agaricus ( mg/g

a
’
a lmus

,
Curt.

, can scarcely b e distinguished w hen cooked from
the comm on mushroom . Agaricusfrmnentaceus, B ull

,
and three

allied n ew Specie s
,
peculiar to the United States , are comm ended .

Agaricus caesp itosus, Curt. , he says, is found in enormou s quant i
ties, a single cluster containing from fifty to on e hundred stem s ,
and m ight w ell b e deem ed a valuable species in tim es of scarcity .

I t w ould not b e highly e steem ed w here other and better species
can b e had, b ut it is generally preferred to Agaricus melleus, Fr.
I t is suitable for drying for w inter use . In the sam e communi
cation

,
he observe s that the imperial (Agaricus cresarz

'

us
,
Scrip ),

Kromb holz
,

“ Schwamme, t . 8. Vi ttadini
,

“ Mang. t . 1 .

1‘ Vi ttadini , Mangerecci ,
”
t . 9 .

3: Berkeley, “ Outlines,
”

pl. 3 , fig. 5 .

Saunders and Smith , Mycological Illustr. pl. 23 .

Cooke
,
M. C. ,

Handbook of British Fungi , v ol. i. pl. 1, fig. 2.

ll “ Gardener’s Chronicle ” p. 1066 .
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is de clared to b e excellent for the purpose, and a delicious , but
pale , extract is to b e obtained from M arasmius oreaa

’
es. Other

species , as 00prinus comatus, and Coprinus a tm mentarius, are

also available, together w ith F istulina fiep atica, and M orclzella

esculenta . In some districts
,
when mushroom s are scarce , it is

stated that alm ost any Species that w ill yield a dark ju ice is
w ithout scruple m ixed w ith the comm on mushroom , and it
should seem w ithout any bad consequence except the deteriora
tion of the ketchup .

* T here is an extensive manufacture of
ketchup conducted at Lub b enham ,

near Market Harborough ,
b ut the great diffi culty appears to b e the prevention of decem
position. Me ssrs . Perkins receive tons of mu shroom s from
every part of the kingdom , and they find

,
even in the sam e

species, an immense difference in the quality and quantity of
the produce . T he price of mushrooms varies greatly w ith the

season , ranging betw een one penny and Sixpence per pound .

Messrs. Perkins are very carefu l in their selection , b ut little
discrimination is used by country m anufacturers on a small
scale

,
who use such doubtful species as Agaricus Zacrg/mab zmdus,

w ith Agariczcs spadiceus, and a host of allied species , w hich they
characteriz e as nonpareils and Champignons . In the eastern
counties Agaricus arvensis has the preference for ketchup .

T he generic distinctions betw een the genuine Agarics and
some of the allied genera can hardly b e appreciated by the non
botanical reader

, b ut w e hav e neverthe le ss preferred grouping
the edible Species together in a som ewhat botanical order ; and ,

pursuing this plan, the next Species w il l b e those of Coprinus,
in w hich the gills are de liquescent after the plant has arrived
at m aturity. T he maned m ushroom (Coprinus comatzw

,
Fr. ) i

‘

i s the best of edible species in this group . I t i s very comm on
here by roadsides and other places, and whilst sti ll young and
cylindrical

,
and the gills still whitish or w ith a roseate tint , it

i s highly to b e comm ended . Sim ilar, b ut perhaps som ew hat
inferior

,
is Cop rinus a tramentarius, Fr.

,1 equally comm on abou t

Berkeley, “ Outlines of British Fungology, p . 64.
‘

l‘ Cook e, Easy Guide to British Fungi ,” pl. 11.

3 Ibid., pl. 12.
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old stumps and on the naked soil . Both species are al so found
and eaten in the United States .
In Cortirmrz

'

us, the veil is composed of arachnoid threads , and
the spore s are ru sty. T he number of edible Specie s are few .

Foremost is the really handsome Oortia arius v iolaeus, often
nearly four inches in diameter

,
and of a beautifu l violet colour ;

and the smaller Corti i zarz
'

us castaneas, scarcely exceeding an
inch in diameter

,
both be ing found in w oods

,
and common alike

to B ritain and the United State s . Cortinarius cinnamomeus, Fr.
,

is also a lover of w oods , and in northern latitudes i s found in
hab iting them everywhere . I t has a cinnamon - coloured pileus ,
w ith yellow ish fle sh , and its odour and flavour is sai d to partake
of the sam e Spice. In Germany it is held in high esteem . 00r

tinarius emodensis
, B .

,
is eaten in Northern India .

T he small genus L ep ista of Sm ith (which , how ever, is not
adopted by Fries in h is new edition of the Epicrisi s includes
one e sculent species i n L epz

'

sta p crsonatcz, the Agaricusp ersonatus

of Fries : I t is by no m eans uncomm on in N orthern Europe
or Am erica, frequently grow ing in large rings ; the pileus i
pallid

,
and the stem sta ined w ith lilac. Formerly it was said

to b e sold in Co vent Garden Market under the name of “ blew its,
b ut w e have failed to see or hear of it during many years in
London .

Small fungi of ivory- whiteness are very comm on am ongst
grass on lawns in autumn . T hese are chiefly Hygmplzorus

v irgineus, and although not much exceeding an inch in
diam eter, w ith a short stem

,
and w ide decurrent gills

,
they are

s o plent iful in season that quanti ty soon compensates for the
small siz e . Except that it i s occasionally eaten in France

,
it

does not enj oy much reputation abroad . A larger Specie s
,
vary

ing from b ufl
'

to orange
,
ffyr/rop b orzts pra tensis, is scarcely

less common in
'

open pasture s . T his is very gregarious in habit
,

Husscy,
“ Mycol. Illust . pl. 12.

‘

I
' Bulliard

,

“ Champ . t . 268.

I Cooke, EasyGuide,” pl. 4, fig. 1 ; Hussey, I llust . v ol. i i . pl. 40.

Grev ille, “ Scot. Crypt. Flora,
”
t . 166.

II Ibid . , t . 91.
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often grow ing in tufts , or portions of rings . T he pileus is fleshy
in the centre

,
and the gills thick and decurrent . In France

,

Germany, B ohem ia, and Denm ark
,
it i s included w ith esculent

species. In addition m ay b e m entioned Hygrop horus eburneus,

Fr.
, an other w hite specie s , as also IIygrop b orus n i veus, Fr.

, which
grow s in m ossy pastures. P ax illus involutus, though very
comm on in Europe

,
is not eaten , yet i t is included by Dr . Curtis

w ith the esculent species of the United State s .
T he m ilky agarics

,
belonging to the genu s L actarius, are dis

tinguished by the m ilky juice w hich is exuded w hen they are

w ounded. T he spore s are m ore or less globose , and rough or
echinulate

,
at least in many specie s . T he m ost notable esculent

is Lactarius deliciosus, in w hich the m ilk is at first saffron
red

, and afterwards greenish , the plant assum ing a lurid greenish
hue wherever bruised or broken . Universal comm endation seem s
to fall upon this specie s, w riters vying w ith each other to say
the best in i ts praise, and mycophagists e v erywhere endorsing
the assumption of its nam e

,
declaring it to b e del icious . I t is

found in the m arkets of Paris, Berlin, Prague , and Vienna, as
w e are inform ed

,
and in Sweden , Denm ark , Sw itz erland , Ru ssia

,

B elgium in fact
,
in nearly all countrie s in Europe it is e steem ed.

Another esculent Species , L actarius volemum,
Fr.

,I has w hite
m ilk

,
w hich is m ild to the taste

,
w hilst in deleteriou s specie s

w ith white m ilk it is pungent and acrid . T his Specie s has been
celebrated from early tim es

,
and is said to resemble lam b ’s

kidney .

L actarz
’

usp iperatus, Fr.
,
i s classed in England w i th dangerou s ,

som etim e s poisonou s Species , w hereas the late Dr. Curtis , of
N orth Carolina, has distinctly informed us that it i s cooked and
eaten in the United States , and that he has partaken of it . H e

includes L actarius insulates
,
Fr.

,
and L actarius subclulcis,

amongst esculent species ; both are also found in this country,

Sowerby, Fungi,
”

pl. 56 Schaefier
,

“ Icones Bav . t . 72.

T Trattinnick , L.,

“ Die Essbaren Schwamme ” p. 82, pl. M ; Barla,

J. B. ,

“ Champignons de la Nice
”

p . 3 4, pl. 19 .

1 Smith,
“ Edible Mushrooms

,
fig. 26 .

Bai la
,

“ Champ. Nice,
”
t . 20

,
f. 4— 10.
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where it i s found , England excepted, where it i s only to be
m et w ith at the Freem ason ’s T avern on State occasions, and
at the table s of pertinaciou s mycophagists .* T rattinnick says :
Not only this sam e fungu s never did any one harm , b ut m ight

even restore the dead.

”

1
”

T he fairy- ring champignon Marasmius oreades, Fr.,
though

small
,
is plentiful, and one of the m ost deliciou s of edible fungi .

I t grow s in exposed pastures , form ing rings, or parts of rings.

T his champignon possesse s the advantage of drying readily
,

and preserving its arom a for a long tim e . We have often
regretted that no persistent attempts and experim ents have
beenm ade w ith the view of cultivating thi s excellent and u seful

Species
,

JlI am smius scorodonius, Fr.
,i a small , strong - scented ,

and in all respects inferior Species, found on heaths and dry
pastures

,
extending even to the United States, i s consum ed in

Germany
,
Au stria, and other continental countries, w here , per

haps its garlic odour has been one of its recomm endations as
an ingredient in sauces . In this enum eration w e have not ex
hansted all the gill - bearing species w hich m ight b e eaten

,
havin g

included only those which have som e reputation as esculents
,

and of these m ore particu larly those found in Great Britain and
the United States .

Am ongst the P olyporei , in which the gill plate s are represented
by pores or tubes, few er e scu lent specie s are to b e m et w ith than
in the Agaricini, and the m aj ority of these belong to the genu s

B oletus. Whilst in Vienna and H anover, w e w ere rather
surprised to find B oletus edui z

’

s
,
Fr.

, cut into thin Slices and

dried , exposed for sale in alm ost every Shep where m eal , peas,
and other farinaceou s edibles w ere sold . T his species is com

m on enough in England, b u t as a ru le it does not seem to please
the English palate , w hereas on the continent no fungus is m ore
comm only eaten . T his i s believed to b e the suillus eaten by
the ancient Rom ans,§ who obtained it from B ithynia . T he

Badham,
Dr

,

“ Esculent Funguses of Britain
,
2nd ed. p. 110 ; Hussey,

I llust . Brit . Mycol . l st ser. pl. 4 Barla, Champ.

”

pl. 28, f. 7 - 15 .

1‘ Trattinnick , L. ,

“ Essbaren Schwamme
, p. 9 8.

I Lenz , Die Nii tz lichen und Schadlichen Schwamme
, p. 49.

Badham
,

Esculent Funguses of Great Bri tain,
”
2 ed. p. 91.
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modern I talians dry them on strings for w inter use , and in
Hungary a soup is m ade from them when fre sh . A m ore
excellent species, according to our judgment, i s B oletus aestiva lz

’

s,

w hich appears in early summ er
,
and has a pe culiar nu tty

flavour w hen raw ,
rem inding one m ore of a fre sh mushroom .

B oletus scaber, i s also comm on in Britain , as w ell as the
continent, but does not enjoy so good a reputation as B . edulis.

Kromb holz says that B oletus bov inas, Fr.
, a gregarious species,

found on heaths and in fir w oods , is much sought after abroad

as a dish, and is good when dried . B oletus castaneus
,
Fr.

,i i s
a small species w ith a m i ld , pleasant taste when raw

,
and very

good
,

when properly cooked . I t is not uncomm only eaten on
the continent. B oletus ckrysenteron, and B oletus subtomen

tow s
,
Fr.

,
are said to b e very poor eating, and som e authors

have considered them injuriou s ; b ut
‘

Mr. W. G. Sm ith state s
that he has on m ore than one occasion eaten the former

,
and

T rattinnick states that the latter is eaten in Germ any. T he late
Mr. Salter informed us that

,
when employed on the geological

staff
,
he at one tim e lived alm ost entirely on different Species of

B oleti
, w ithout using much discrimination . SirW. C. T revelyan

also inform s us that he ‘ has eaten B oletus lurdz
’

us w ithout any
unpleasant consequences, b ut w e confes s that w e shou ld b e sorry
to repeat the experiment . Dr. Badham rem arks that he has
eaten B oletus Grem

’

llei , B . ,
B oletus flames

,
With .

,
and B oletus

granulatus, L .
,
the latter being recogniz ed also as edible abroad.

Dr. C urtis experimented
,
in the United States

,
on B oletus col

lini
'

tus, and although he profe sses not to b e particu larly fond of
the B oleti

,
he recogniz e s it as esculent, and adds that it had been

pronounced deliciou s by som e to whom he had sent it. H e also
enum erates as edible B oletus luteus, Fr.

,
B oletus elegans, Fr.

,

B oletwsfla vidus, Fr., B oletus versipellis, Fr.

, B oletus Zeucomelas
,

T r.,
and B oletus ovinus, Sch . T w o I talian species of P olyp orus

must not b e forgotten . T hese are P olyp orus tuberasz
‘

er, PerS .
,

Hussey, Myc. Illus.

”
ii . pl. 25 Paulet , “ Champ. t . 170.

Barla, J. B. ,

“ Champ. de la Nice
, p. 71, pl. 35, f. 1 5 .

I Hussey, Illustr.

”
i i . t . 17 ; Barla, “ Champ. Nice, t . 32, f. 11

— 15 .

Hussey,
“ I llustr.

” i. t. 5 Kromb holz
, Schwamme, t . 76.
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w hich i s procured by w atering the pietm fang/71am, or fungus
stone

,
a kind of tufa

,
in which the mycelium i s embedded . I t

is confined to Naple s . T he other specie s is P olyp orus corylinus,

Mauri ., procured artifi cially in Rome from charred stumps of the
cob - nut tree .

*

Of true P olyporus, on ly two or three specie s have been
regarded favourably as escu lents . T hese are— P olypom s "mfg/
taegus, Fr.

,
w hich is of very large siz e , som etim es attaining as

much as forty pounds ; P olyp orus giganteus, Fr.
,
also very large ,

and leathery when old . B oth the se species are native s of
B ritain . Only young and ju icy specim ens must b e selected for
cooking. P olyporus umbellatus, Fr.

,
is stated by Fries to b e

e sculent, b ut it i s not found in Britain . P olyporus squamosas,

Fr.
,
has been also included ; b ut Mrs. Hu ssey thinks that one

m ight as w ell think of eating saddle - flaps. N one of these
receive very mu ch comm endation . Dr . Curtis enum erates

,

amongst N orth Am erican species , the P olyporus criszfatus, Fr.
,

P olyporus p orip es, Fr.
,
w hich

,
w hen raw , taste s like the best

chestnu ts or fi lb erts
,
b ut is rather too dry w hen cooked .

P olyporus B erkeleii , Fr.
,
i s intensely pungent w hen raw , b ut

w hen young, and before the pores are visible
,
it m ay b e eaten

w ith im punity, all its pungency being dissipated by cooking .

P olyporus confl uens, Fr.
,
he considers superior

,
and

,
in fact

,

qu ite a favourite. P oll/paras sulf ureus, Fr. , w hich i s not eaten in
Europe

,
he considers just tolerably safe

,
b u t not to b e coveted .

I t i s by no m eans to b e recomm ended to persons w ith w eak
stom achs . In his catalogue

,
Dr. Curtis enum erate s one hundred

and eleven spe cies of edib le fungi found in Carolinad‘

With F istulina lzepatica , Fr.
,
it is different ; for here w e

encounter a fleshy, juicy fungu s , resembling beefsteak a little in
appearance , and so m uch m ore in i ts u ses

,
that the nam e of

“ beefsteak fungus ” has been given to it. Som e authors are

ra pturou s in their praise of Fistulina . I t sometim es attains a
very large siz e

,
Dr . Badham quoting i one found by him sel f

Badham
’

s Esculent Funguses, 1st ed. pp. 116 and 120.

Catalogue of Plants of Carolina, U.S.

I Badham,
Dr.

,
Esculent Funguses, 2nd ed. p. 128 ; Hussey,

“ Illustra .
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certainly wholesome
,
but they are of little importance as edible

specie s . Sparassis crisp er, Fr.
,
is

,
on the contrary, very large,

resembling in siz e
,

*
and somewhat in appearance , a caul iflow er

it has of late years been found several times in this country .

In Au stria it i s fricasseed w ith butter and herbs .
Of the true T reme llas, none m erit insertion here . T he curious

Jew
’s ear (H irneola a am

’

cula -Jadw,
w ith one or tw o other

specie s of H irneola
,
are collected in great quantities in T ahiti,

and shipped in - a dried state to China, w here they are u sed for
soup . Some of these find the ir w ay to S ingapore .

T he false truffles (Hypogaei ) are of doubtful value , one Specie s

( illelanogaster variegatus, T ul. ) having formerly been sold in the
m arkets of Bath as a substitute for the genu ine truffle ? Neither
amongst the P b alloz

'

dei do w e m eet w ith specie s of any econom ic
value . T he gelatinou s volva of a specie s of I leodiczfyon i s eaten
by the N ew Z ealanders, to whom it i s know n as thunder dirt ;
w hilst that of P hallus M okusin i s applied to a like purpose in
China ;I b ut these exam ple s w oul d not lead us to recomm end a
S imilar u se for P hallus imp udicas, Fr. ,

in B ritain
,
or induce us

to prove the assertion of a Scotch fri‘end that the porous stem i s
very good eat ing .

One species of puff - ball
, Lycop erdon gz

’

ganteam,
Fr has

m any staunch advocates
,
and w hilst young and cream - like

,
it is

,

w hen w ell m anipulated
,
an excellent addition to the breakfast

table . A decided advantage i s possessed by this species, since
one specim en is o ften found large enough to satisfy the appetites
of ten or tw elv e persons. O ther species of Lycoperdon have
been eaten w hen young

,
and w e have been assured by those

w ho have m ade the experim ent, that they are scarcely inferior
to their larger congener . B ae z

'

sta n igrescens, Fr.
,
and B ov ista

plumbea , Fr.
,
are also eaten in the United States. More than

one species of Lycoperdon and B ov ista appear in the baz aars of
India

,
as at Secunderabad and Rangoon ; w hile the w hite ant

Berkeley, M. J in “ Intellectual Observ er, No. 25
, pl. 1.

1‘ Berkeley, M. J. ,

“ Outlines of British Fungology, p . 293 .

I}: Berkeley, M. J.
,

Introduction to Crypt . Bot.” p . 3 47.

Cooke
,
M. C.

,

“ A Plain and EasyGuide, See , p. 96.
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hills, together w ith an excellent Agaric, produce one or m ore
species of P odaxon which are esculent when young. A specie s
of Scleroderma w hich grow s abundantly in sandy districts, i s
substituted for truflles in Perigord pies

,
of w hich , how ever, it

does not possess any of the arom a.

Passing over the rest of the sporiferou s fungi , w e find
am ongst the Ascomycetous group several that are highly esteemed .

Am ongst these may first b e nam ed the specie s of m ore], w hich
are regarded as delicacies wherever they are found . M orchella

esculenta , Pers ., i s the m ost comm on species , b ut w e have also

FIG. 43 .
—Morclzella gigasp ora ,

from Kashm ir.

Morchella semilibera, D . C .
,
and the much larger M orelwlla

crassip es, Pers. Probably all the species of M orclzella are

e sculent, and w e know that m any besides the above are eaten
in Europe and other places ; M orchella deliciosa

,
Fr.,

in Java ;
Morclzella boleemz

'

ca
,
Krom b , , in B ohem ia ; M orchella gigasp ora ,

Cooke , and M orchella delicz
'

osa
,
Fr.

,
in Kashmere .

* Morchella

rimosz
’

p es, D . C .

,
occurs in France and B ohem ia ; flI orckella

Cooke
,
M. C “ On Kashm ir Morels

,

”
in “ Trans. Bot . Soc. Ed in . vol. x.

p . 439, w ith figs.
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Caroliniana, B osc ., in the Southern United State s of Am erica.

W. G. Sm ith records the occurrence in B ritain of specim ens of
JII orckella crassipes, P .,

ten inches in height, and one specimen
w as e leven inches high , w ith a diam eter of seven and a half
inchesfif

Sim ilar in uses
,
though differing in appearance

,
are the species

of H elvella, of which several are edible . In both these genera,
the individuals can b e dried so readily that they are the m ore
valuable on that account, as they can b e u sed for flav ouring in
w inter when fresh specimens of any kind of fungus are diffi

cult to procure . T he m ost comm on English specie s is H el

vclla crz
'

Sp a , Fr.
,
b ut H elvella Zacz mosa, Fr.

, i s declared to b e
equally good , though not so large and som ewhat rare . H alvella

inf ala , Fr. ,
is also a large species , b ut i s not British

,
although it

extends to North America
,
as also does H elvella sa lcata

,
Afz .

I nterm ediate betw een the m orel and H elvella i s the specie s
which w as form erly included w ith the latter, b ut now know n as

Gyromitra esculenta , Fr.

“

l
' I t is rarely found in Great Britain

,

b ut i s m ore comm on on the continent, where it i s held in esteem .

A curiou s stipitate fungus, w ith a pileu s like a hood
,
called

Verpa digitaléformis, i s uncomm on in England
,
b ut

Vittadini states that it i s sold in the I talian m arkets, although
only to b e recomm ended w hen no other esculent fungus oflers,

which is sometim es the case in spring . §
T w o or three Species of P ez iz a have the reputation of being

esculent, but they are of very little value ; one of these i s P ez z
’

z a

acetaba lam,
L .

,
another is P ez z

’

z a cockleata
,
Huds

,
and a third

is P ez z
'

z a v enosa
,
Pers.”T he latter has the m ost decided nitrous

odour, and also fungoid flavour
,
w hilst the former seem to have

b ut little to recomm end them w e have seen w hole baskets full
of P ez iz a 00071lea ta gathered in Northamptonshire as a substitute
for m orels .
A very interesting genus of edible fungi

,
grow ing on ever

Smith,
“ Journ. Bot . v ol. ix. p. 214.

1
‘ Cooke,

“ Handbook , fig. 322.

I Cooke, “ Handbook ,” fig. 324.

Vittadini, C. ,

“ Funghi Mangerecci, p. 117.

|l Greville, Sc . Crypt . Fl.
"

pl. 156.
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a fungus, as proved by the exam inations m ade by the Rev . M . J .

Berkeley. I t is eaten under the name of “ T uckahoe ”
in the

United States , and as it consists alm ost entirely of pectic acid ,
it i s som etimes u sed in the m anufacture of j elly.

In the Neilgherries (S . I ndia) , a substance is occasi onally
found which is allied to the native bread of southern latitudes.

I t is found at an elevation of feet. T he natives call it
a little m an ’s bread ,

” in allusion to the tradition that the Neil

gherries w ere once peopled by a race of dw arfs.
* At first it w as

supposed that these w ere the bu lbs of som e orchid, b ut later
another view w as held of the ir character. Mr. Scott, w ho
exam ined the specim ens sent dow n to h im ,

rem arks that
,
instead

of be ing the product of orchids
,
it is that of an underground

fungus of the genus JlIg/ Zitta . I t indeed seem s
,
he says, very

closely allied to , if really distinct from
,
the se - called native

bread of T asmania J

r

Of the fungi employed in m edicine , the first place must b e
assigned to ergot , w hich is the sclerotioid condition of a Species
of Clav iceps. I t occurs not only on rye b ut on w heat, and m any
of the w ild grasses. On account of its active principle , this
fungus still holds its place in the Materia Medica. Others w hich
form erly had a reputation are now discarded

,
as, for instance , the

species of E laphomyces ; and P olyp orus afi c inalis
,
Fr. , which has

been partly superseded as a styptic by other substance s
,
w as

form erly employed as a pu rgative. T he ripe spongy capillitium
of the great puff- ball Lycop erdon giganteum,

Fr.
,
has been used

for sim ilar purposes, and also recommended as an anodyne ;
indeed form idable surgical Operations have been perform ed under
i ts influence , and it is frequently u sed as a narcotic in the

taking of honey. Langsdorf give s a curiou s account of i ts
employment as a narcotic ; and in a recent w ork on Kam ts

chatka it i s said to ob tain a very high price in that country .

Dr . Porter Sm ith w rite s of its employment m edicinally by the

Chinese , b ut from his own specim ens it i s clearly a Species of
P olysaccum,

w hich he has m istaken for Lycop erdon. In China

“ Proceedings Agri. Hort . Soc. India ” (Dec. p. lxxix.

1‘ 11nd. (June. p. xxi ii.
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several specie s are supposed to posses s great virtue , notably the
T orrubia sinensis, w hich is developed on dead caterpillars
as it is, however, recommended to

’

administer it as a stuffing to
roast duck

, w e m ay b e sceptical as to its own sanitary qualitie s .
Geaster bygrometricas, Fr.

, w e have also detected amongst
Chinese drugs, as also a specie s of P olysaccum, and the small
hard Mylitta lap idescens, Horn . In India

,
a large b ut imper

feet fungus, named provi sionally Scleroz‘ium stipitatam, Curr .
,

found in nests of the white an t
,
i s supposed to possess great

m edicinal v irtuesrl‘ A Specie s of P olyporus (P . anthelminticus,

which grow s at the root of old bamboos , i s employed in
Burm ah as an anthelm intic i I n form er time s the Jew ’

s ear

(H irneola auricular Judw
,
Fr .) w as supposed to possess great

virtue s
,
which are now discredited. Yeast is still included

amongst pharmaceutical substances, b ut could doub tles s b e very
w ell dispensed w ith. T ruffles are no longer regarded as aphro
disiacs.

For other u ses
, w e can only allude to amadou

,
or German

tinder
,
w hich is prepared in N orthern Europe from P olyporus

fomentarias, Fr., cut in Sl ices
,
dried, and beaten until it is soft.

T his substance, beside s being u sed as tinder, is made into w arm
caps

,
chest protectors, and other articles . T his sam e , or an

allied species of P olyporus, probably P . igniarias, Fr.
, i s dried

and pounded as an ingredient in snuff by the Ostyacks on
the Ob i . In B ohem ia som e of the large Polyporei , such as
P . igniarius and P . fomentarizls, have the pore s and part of the
inner substance rem oved

,
and then the pileu s is fastened in an

inverted position to the w all
,
by the part where originally it

adhered to the w ood . T he cavity is then filled w ith m ould
,

and the fungus is used, w ith good effect, instead of flower- pots
,

for the cultivation of su ch creeping plants as require b ut little
moisture .§
T he barren mycelioi d condition of P enicilliam crasz

‘
acezmz,

Lindley, “ Vegetable K ingdom,

”
fig. xxiv .

f Currey, F.
,
in Linn. T rans.

”
v ol. xxiii . p. 93.

I
“ Pharmacopoeia of Ind ia

,

”

p . 258.

“ Gard . Chron.

”

p . 21.
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Fr.,
is employed in country districts for the domestic manu

facture of vinegar from saccharine liquor
,
under the name of

the vinegar plant.” I t is stated that P ole/saccum crassip es,

D. is employed in the Sou th of Europe to produce a yellow
dye ; w hilst recently P olyp orus sa lf ureus

,
Fr.

, has been recom

m ended for a Sim ilar purpose . Agaricus mascarias, Fr.
,
the fly

agaric
,
known to b e an active poison , is used in decoction in

som e parts of Europe for the destruction of flies and bugs .
Probably H elotium ceraginosam,

Fr.
,l

’ deserves m ention here ,
because it stains the w ood on w hich it grow s

,
by m eans of

its diffuse mycelium ,
of a beau tifu l green tint, and the w ood

thu s stained i s employed for its colour in the manu facture of
T onbridge w are .

T his com plete s the list
,
certainly of the m ost important, of

the fungi which are of any direct use to humanity as food
,
m edi

cine
,
or in the arts . AS com pared w ith lichens, the advantage

is certainly in favou r of fungi ; and even w hen compared w ith
algae

,
the balance appears in their favour. In fact

,
it m ay b e

questioned w hether
,
after all, fungi do not present a larger pro

portion of really useful species than any other of the crypto
gam s ; and w ithout any de sire to disparage the e legance of
ferns

,
the delicacy of m osses , the brilliancy of som e algae, or

the interest which attaches to lichens , it m ay b e claimed for
fungi that in real utility (not uncombined wi th injurie s as real )
they stand at the head of the cryptogam s

,
and in closest

alliance w ith the flow ering plants .

Barla, “ Champ . de la Nice, p. 126, pl. 47, fig. 11.
“

l
‘

Gre
'

e
'ille

,

“
Scott . Crypt. Flora,

”

pl. 241.
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covered at Manilla by Gaudichaud, in 1836 the las t, A . Gard

nem
’

,
Berk .

,
i s produced in the Braz ilian province of Goyaz , upon

dead leaves . As to the Dematium v iolaceum,
P ers .

,
the H imantia

candida
,
Pers ., cited once by Link , and the T /zclcplzora cazra lea

,

D. C . (Corticium cccralcam, T ulasne i s of opinion that their

phosphorescent properties are still problematical ; at least no
recent observation confirms them .

T he pho sphorescence of A . olearias, D . C ., appears to have
been first made known by De Candolle , b ut it seem s that he w as

in error in stating that these phosphorescent properties m ani
fest them selve s only at the tim e of its decomposition . Fries

,

describing the Cladosporium ambrinam,
w hich live s upon the

Agaric of the olive - tree
,
expressed the Opinion that the Agaric

only ow e s its phosphorescence to the presence of the m ould .

T his
,
how ever, T ulasne denies , for he w rites , I have had the

opportunity of observing that the Agaric of the ol ive i s really
phosphorescent of itself, and that it is not indebted to any
foreign production for the light it em its .

” Like Delile
,
h e

considers that the fungus i s only phosphore scent up to the time

w hen it ceases to grow ; thu s the light w hich it proj ects, one
m ight say

,
is a m anifestation of its vegetation .

I t i s an important fact
,

”
w rite s T ulasne,

“
w hich I can con

fi rm ,
and w hich it i s important to insist upon

,
that the phos

phorescence i s not exclusively confined to the hym enial surface .

Num erous Observations m ade by m e prove that the w hole of the
substance of the fungus participates very frequently, if not
always , in the facu lty Of Shining in the dark . Am ong the first
Agarics w hich I exam ined

,
I found many, the stipe of w hich

shed here and there a light as brilliant as the hymenium , and
ledm e to think that it w as due to the spore s w hich had fallen
on the surface of the stipe . T herefore

,
being in the dark

,
I

scraped w ith my scalpel the lum inou s parts of the stipe , b ut i t
did not sensibly dim inish their brightne ss ; then I Split the stipe ,
bru i sed it

,
divided it into sm all fragm ents , and I found that

the w hole of this mass
,
even in its deepest parts , enj oyed , in a

Sim ilar degree to its superfi cies, the property of light . I found
,

besides
,
a phosphore scence qu ite as brilliant in all the cap , for,
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having Split it vertically in the form of plat-os, I found that the
trama

, w hen bruised, threw out a light equal to that of their
fructiferous surfaces

,
and there is really only the superior

surface of the pileu s
,
or its cuticle

, w hich I have never seen
lum inou s .

As I have said, the Agaric of the o live - tree
,
w hich is itself

very yellow ,
reflects a strong brilliant light

,
and remains

endow ed w ith this rem arkable faculty w hilst it grow s , or, at

least
,
while it appears to pre serve an active life , and rem ains

fresh . T he phosphorescence i s at first, and m ore ordinarily, re
cogniz able at the surface of the hym enium . I have seen a great
number of young fungi which w ere very phosphorescent in the

gill s
,
b ut not in any other part . In another case

,
and am ongst

m ore aged fungi, the hymenium of w hich had ceased to give
light

,
the stipe , on the contrary

,
threw out a brilliant glare .

H abitually, the phosphorescence i s distributed in an unequal
m anner upon the stipe, and the same upon the gills . Although

the stipe is lum inous at its surface , it i s not always nece ssarily
SO in its interior substance , if one bruises it, b ut this substance
frequently become s phosphorescent after contact w ith the air.
T hu s

, I had irregu larly split and Slit a large stipe in its length
,

and I found the w hole flesh obscure
,
w hilst on the exterior w ere

some lum inou s places . I roughly j oined the lacerated parts
,

and the follow ing evening, on observing them anew
,
I found

them all flashing a bright light . At another time
,
I had w ith

a Scalpel Split vertically many fungi in order to hasten their
dessication ; the evening of the sam e day

,
the surface of all these

cuts w as phosphorescent, b ut in m any of these piece s Of fungi
the lum inosity w as lim ited to the cut surface which remained
exposed to the air ; the flesh beneath w as unchanged.

“ I have seen a stipe opened and lacerated irregu larly, the
w hole of the flesh of which remained phosphorescent during
three consecutive evenings, b ut the brightne s s dim inished in
intensity from the exterior to the interior, so that on the third
day it did not issue from the inner part o f the stipe . T he

phosphorescence of the gill s is in no w aym odified at first by
imm ersing the fungus in w ater ; w hen they have been imm ersed
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they are as bright as in the air
, b ut the fungi which I left

imm ersed until the next evening lost all their phOSphorescence,
and communicated to the w ater an already sensible yellow tint ;
alcohol put upon the phosphorescent gills did not at once com

pletely obliterate the light, b ut visibly enfeebled it. As to the
spores, which are white

,
I have found m any time s very dense

coats of them thrown down on porcelain plates
,
b ut I have

never seen them phosphore scent .
AS to the observation m ade by Delile that the Agaric of the

Olive does not Shine during the day w hen placed in total dark
ness, I think that it coul d not have been repeated. From w hat
I have said of the phOSphorescenc

i

e of A . olcarias, one naturally
concludes that there does not exist any necessary relation
betwe en this phenomenon and the fructifi cation of the fungus ;
the lum inou s brightness of the hymenium show s

,
says Delile

,

‘
the greater activity of the reproductive organs,

’
b ut it i s

not in consequence of i ts reproductive functions
,
w hich may

b e judged only as an accessory phenom enon ,
the cause of which

is independent of, and m ore general than the se functions, since
all the parts of the fungus, its entire substance , throw s forth
at one tim e

,
or at successive times

,
light . From these experi

m ents T ulasne infers that the sam e agents
,
oxygen, w ater, and

warm th
, are perfectly necessary to the production of phospho

rescence as much in living organiz ed beings as in those which
have ceased to l ive . In e ither case

,
the lum inou s phenomena

accompany a chem ical reaction which consists principally in
a combination of the organiz ed matter w ith the oxygen of the

air ; that i s to say
,
in i ts combu stion

,
and in the discharge

of carbonic acid which thu s show s itself.”

We have quoted at con siderable length from these observa

tions of T ulasne on the Agaric of the olive , as they serve very
much to illustrate sim ilar m anifestations in other Species , which
doub tless resemble each other in their m ain features .
Mr. Gardner has graphically described his first acquaintan ce

in B raz il w ith the phosphore scent Species which now bears his
nam e . I t w as encountered on a dark night of December, while
passing through the streets of Villa de Nativ idate . Some boys
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observed
,
w hich cou ld not b e referred to any particu lar obj ect.

or body w hen brought to the light and exam ined
,
and were

probably due to som e m inute portions of its T he

same w riter also adds
,
Mr. Hugh Low has assured m e that he

saw the jungle all in a blaz e of light (by which he cou ld see to
read) as , som e years ago

,
he w as riding across the i sland by

the jungle road ; and that this lum inosity w as produced by an
Agaric .

”

Sim ilar experiences w ere detailed by Mr. Jam es Drumm ond
in a letter from Sw an River

,
in w hich tw o species of Agaric

are concerned . T hey grew on the stumps of trees , and had
nothing remarkable in their appearance by day, b ut by night

em itted a m ost curiou s light
,
such as the w riter never saw

described in any book . One Species w as found grow ing on the
stump of a B anksz

’

a in Western Australia. T he stump w as at
the tim e surrounded by w ater . I t w as on a dark night

, w hen
passing

,
that the curiou s light w as first Observed . WVhen the

fungu s w as lai d on a new spaper, it em itted by night a phospho
rescent light, enabling persons to read the w ords around it

,
and

it continued to do so for several n ights w ith gradually decreas
ing intensity as the plant dried up. In the other instance,
which occurred som e years after, the author, during one of his
botanical trips

,
was stru ck by the appearance of a large Agaric

,

m easuring Sixteen inches in diam eter
,
and w eighing about fi v e

pounds . T his Specim en w as hung up to dry in the Sitting
room

,
and on passing through the apartm ent in the dark it w as

observed to give out the sam e remarkable light . T he lum inous
property continued, though gradually dim inishing

,
for fouror

fi v e nights , w hen it ceased on the plant becom ing dry .

“ We

called some Of the natives ,
”
he adds,

“ and show ed them this
fungu s when emitting light, and the poor creatures cried out
‘ chinga

,

’ their nam e for a spirit, and seem ed much afraid
of
Although the example s already ci ted are those of specie s of

Agaric
,
luminosity is not by any m eans wholly confined to that

Dr. Collingwood, in Journal of Linnaean Society v ol. x. p. 469 .

1‘ In llooker
’

s Journal of Botany forApril, 1842.
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genus. Mr.Worthington Smith has recorded his experiences of
some specim ens of the common P olyporus annosas which w ere
found on som e timbers in the Cardiff coal m ines . He remarks
that the colliers are w ell acquainted w ith phosphorescent fungi ,
and the men state that sufficient light is given “ to see their
hands by .

”
T he specimens of P olyporus w ere so lum in ous

that they could b e seen in the dark at a distance of twenty
yards . He Observes further, that he has m et w ith Specim ens of

P olyporus salfm
'

cus which w ere phosphorescent . Some of the
fungi found in m ine s

,
w hich em it light fam iliar to the m iners ,

belong to the incomplete genu s RIz iz omcrp lza , of which Humboldt
am ongst others gives a glow ing account . T ulasne has also
investigated this phenomenon in connection with the comm on

Rlzi z omorplza subterranea , Pers . T his species extends underneath
the soil in long strings, in the neighbourhood of old tree stumps,
those of the oak especially, w hich are becom ing rotten , and
upon these it is fixed by one of its branches . T hese are cylin

drical, very flexible , branching, and clothed w ith a hard bark ,
encru sting and fragile , at first sm ooth and brown

,
becom ing

later very rough and black. T he interior tissue
,
at first whitish

,

afterwards of a m ore or le ss deep brow n colour, is formed of.

extremely long parallel filam ents from ‘0035 to 015 mm. in
diameter .
On the evening of the day w hen I rece ived the spe cim ens

,

*

he w rite s , the temperature being about 22° Cent., all the young
branches brightened w ith an uniform phosphoric light the w hole
Of their length ; it was the same w ith the surface of som e of the
older branches, the greater number of w hich w ere Still brilliant in
some parts, and only on their surface . I Split and lacerated many
of these tw igs

,
b ut their internal substance remained dull. The

next evening
,
on the contrary, this substance , having been ex

posed to contact w ith the air, exhibited at its surface the Same

brightness as the bark of the branche s . I m ade this observa
tion upon the old stalks as w el l as upon the young one s . Pro

longed friction of the lum inous surface s redu ced the brightness

T ulasne
,

“ Sur la Phosphorescence, in “ Ann. des Sci. Nat . v ol. ix.

3 40,
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and dried them to a certain degree , b ut did not leave on the
fingers any phosphorescent m atter. T hese parts continued w ith
the sam e lum inous intensity after holding them in the m onth so
as to m oisten them w ith saliva ; plunged into w ater, held to the
flam e of a candle so that the heat they acquired w as very appre

ciab le to the tou ch , they still em itted in the dark a feeble light it

w as the same after being held in w ater heated to 30o C . ; b u t put

ting them in w ater bearing a temperature of 550 C . extingui shed
them entirely . T hey are equally extinguished if he ld in the m outh
until they catch the temperature ; perhaps , still , it m ight b e
attributed less to the heat w hich is commun icated to them than
to the deficiency of suffi cient oxygen , because I have seen som e .

stalks
,
having become dull in the m outh, recover after a few

instants a little of their phOSphorescence . A young Stalk

w hich had been split lengthw ise , and the internal substance of

w hich w as very phosphore scent, could imbibe olive oil m any
times and yet continue for a long tim e to give a feeble light .
By preserving these Rhiz omorp lzw in an adequ ate state of
hum idity

,
I have been able for many evenings to renew the

exam ination of their phOSphorescence ; the commencement of
dessication, long before they really perish , deprives them of the
faculty of giving light . T hose w hich had been dried for m ore
than a m onth

,
when plunged into w ater, comm enced to vegetate

anew and send forth num erous branches in a few days ; b ut I
could only discover phosphore scence at the surface of these new

formations
,
or very rarely in the ir imm ediate neighbourhood,

the m other stalks appearing to have lost by dessication their
lum inous propertie s

,
and did not recover them on being recalled

to life . T hese Observations prove that what Schm itz has w ritten
w as not true

,
that all parts of these fungi w ere seldom phos

phorescent .

T he lum inous phenom enon in question is w ithout doubt m ore
complicated than it appears

,
and the cau ses to w hich w e attri

bute it are certainly pow erfully m odified by the general character
of the Obj ects in w hich they reside . Most of the Germ an
botanists give this explanation , others suppose that it form s at
first or during its continuance a Special m atter, in w hich the
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again , the specimens w ere placed in the pocket, the pocket when
opened was a m ass of l ight. T he lum inosity had now been
going on for three days . Unfortunately w e did not see it our

selve s till the third day
, w hen it had , possibly from a change in

the State of electricity
,
been som ewhat impaired ; b ut it w as

still m ost interesting, and w e have m erely recorded w hat w e

observed ourselves . I t w as alm ost possible to read the tim e on

the face of a w atch even in its less lum inous condition . We do
not for a m oment suppose that the mycelium i s e ssentially
lum inous

,
b ut are rather inclined to believe that a pecu liar con

currence of climatic conditions is necessary for the produc tion
of the phenomenon , w hich is certainly one of great rari ty.

Observers as w e have been of fungi in their native haunts for
fifty years, it has never fallen to our lot to w itness a sim ilar: case
before , though Prof. Churchill Babington Once sent us specimens
of lum inou s w ood

,
w hich had

,
how ever, lost their luminosity

before they arrived. I t shoul d b e observed that the parts of the
w ood w hich w ere m ost lum inou s w ere not only deeply penetrated
by the m ore delicate parts of the mycelium ,

b ut w ere those
which w ere m ost decomposed . I t i s probable , therefore , that
this fact is an e lem ent in the case as w ell as the presence of
fungoid matter.

”

In all cases of phosphorescence recorded , the light em itted
is de scribed as of the same character, varying only in intensity .

I t answ ers w ell to the name applied to it , as it seem s remarkably

Sim ilar to the l ight em itted by som e livmg insects and other
animal organism s

,
as w ell as to that evolved , under favourable

condi tion s, by dead animal m atter— a pale bluish light
,
resem

bling that emitted by phosphorus as seen in a dark room .

Another phenom enon w orthy of note is the change of colour
which the bruised or cut surface Of som e fungi undergo . Most
prom inent amongst these are certain poisonous specie s of
B oletus, such

,
for instance , as B oletus laridas

,
and some

others , which
,
on being bruised, cut

,
or divided

, exhibit an
intense

,
and in som e cases vivid , blue . At times this change

is so instantaneou s that before the two freshly - cut portions
of a B olelas can b e separated

,
i t has already commenced , and
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proceeds rapidly till the depth of intensity has b een gained .

T his blue colou r is so universally confined to dangerou s Species
that it i s given as a cau tion that all species which exhibit a blue
colour w hen out or brui sed

,
should on no account b e eaten . T he

degree of intensity varie s considerably according to the con
dition Of the species . For example

,
B olctzls cwra lcscens i s

som etim es only very slightly
,
if at all

,
tinged w ith blue when

out , though , as the nam e implies
,
the pecu liar phenomenon is

generally highly developed . I t cannot b e said that thi s change
of colour has as yet been fully investigated . One w riter som e

tim e Since sugge sted , if he did not affirm ,
that the colour w as

due to the presence of aniline, others have contented them selves

w ith the affirmation that it w as a rapid oxidiz ation and chem i
cal change

,
consequent upon exposure of the surface s to the air .

Archdeacon Robinson exam ined this phenom enon in different
gase s

,
and arrived at the conclusion that the change depends on

an alteration of m olecular arrangem ent s?

One of the best of the edible species of L aclarius
,
known as

L aclarias delz
'

cz

'

osus
,
changes, w herev er cut or bru ised , to a dull

livid green . T his fungus i s filled w ith an orange m ilky fluid
,

which becomes gre en on exposure to the air, and it is con se

quently the juice w hich oxidi z e s on exposure . Som e varieties
m ore than others of the cu ltivated mu shroom becom e brownish
on be ing cut , and a Sim ilar change w e have Observed

,
though

not recorded, in other Species .

T he presence of a m ilky ju ice in certain fungi has been
alluded to . T his i s by no m eans confined to the genu s L ac

tarias, in which su ch ju ice is universal
,
som etim es w hite

,
som e :

time s yellow ,
and som etimes colourless . In Agarics

,
e specially

in the subgenu s Mycena , the gills and stem are replete w ith a

m ilky ju ice Also in some Species of P ez iz a , as for instance in

P ez iz a succosa , B .
, som etim e s found grow ing on the ground in

gardens , and in P ez iz a san iosa
, Schrad . ,

also a terrestrial species ,
the sam e phenom enon occurs . T o this m ight b e added such

Species as Stereum spadiceum,
Fr.,

and Stereum sanguinolca lwn,

Berkeley, “ Introduction to Crypt. Bot. p. 266.
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Fr.
, both of w hich become discoloured and bleeding when

bruised
,
while Cori icium

l

lactcsccns distils a w atery m ilk .

Fungi in general have not a good repute for pleasant odours,
and yet it mu st b e conceded that they are not by any m eans de
void of odour , som etime s peculiar

,
often strong

,
and occasionally

very offensive . T here is a peculiar odour comm on to a great
m any form s , w hich has come to b e called a fungoid odou r ; it is
the faint sm ell of a long - closed damp cellar, an odour of m ouldi
ness and decay, w hich often arises from a process of eremocau

sis . B ut there are other
,
stronger, and equally distinct odours,

w hich , when once inhaled, are never to b e forgotten . Am ongst
these i s the fetid odour of the comm on stinkhorn , which is in
tensifi ed in the more beautifu l and curious Cla llzrus. I t is very
probable that

,
after all

,
the odour of the P ha llus w ou ld not b e so

unpleasant if it w ere not so strong . I t is not difli cult to im agine ,
when one encounters a Slight sniff borne on a passing breez e ,
that there is the elem ent of som ething not by any m eans un

pleasant about the odour w hen so diluted ; yet it m ust b e con
fessed that when carried in a vascu lum

,
in a close carriage

,
or

railway car
,
or exposed in a close room ,

there is no scruple about
pronouncing the Odour intensely fetid . T he experience of m ore
than one artist

,
who has attempted the delineation of Olaflzras

from the life , is to the effect that the Odour is unbearable even
by an enthu siastic artist determined on m aking a sketch.

Perhaps one of the m ost fetid of fungi is T /zclcp lzora p almata .

Som e specim ens w ere on on e occasion taken by Mr. B erkeley into
his bedroom at Aboyne

,
w hen

,
after an hour or tw o , he w as her

rifi ed at finding the scent far w orse than that O f any dissecting
room . H e w as anxious to save the Specim ens , b ut the scent w as

so powerful that it w as qu ite intolerable till he had w rapped them
in tw elv e thick folds of the strongest brown paper . T he scent
of T /zcleplzcra f astidicsa is bad enough

,
b u t, like that of Cop rinus

picaceus, it is probably derived from the imbibition of the ordure
on which it i s developed . T here needs no stronger evidence
that the scent must not only b e pow erful, b ut unpleasant, w hen
an artist is compelled, before a rough Sketch is m ore than half
finished

,
to throw it away, and seek relie f in the open air. A great
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'

Species Rassula are gem s of brilliant colouring . T he golden
tufts of m ore than one species of Olavarz

’

a are exceedingly
attractive

,
and the delicate pink of immature Lyca‘aa la cp z

fdea

drum i s sure to comm and adm iration. T he m inute form s
which requ ire the m icroscope

,
as much to exhibit the ir colour

as their stru cture
,
are not w anting in rich and del icate tints,

so that the colour- student w ould find mu ch to charm him
,
and

good practice for his pencil in these mu ch despised examples of
low life .

Amongst phenom ena m ight b e cursorily m entioned the

peculiar sarcodioid mycelium of Myxagastrcs, the developm ent
of amoeboid form s from the ir Spores , and the extraordinary
rapidity of grow th

,
as the w ell - known instance of the Ret icalaria

which Schw einitz observed running over iron a few hours after
it had been red hot . Mr. B erkeley has observed that the creamy
mycelium of Lycagala w ill not reviv e after it has becom e dry
for a few hours

,
though so active before .



VI .

T HE SPORE AND ITS DISSEMINAT ION .

A WORK of this character w ou ld hardly
,
b e deemed complete

w ithout som e reference to the above subj ect, w hich has m oreover
a relation to som e of the questions discussed, and particularly of
Spore diffusion in the atm osphere . T he largest Spore is m icro
sc0pic, and the sm allest known scarce ly visible under a magni
fying pow er of 360diam eters. T aking into account the large
number of specie s of fungi

,
probably scarcely less num erou s than

all the flow ering plants , and the imm ense number of Spores which
som e of the individuals produce, they mu st b e exceedingly pleu
tifu l and w idely diffused

,
though from their m inuteness not easy

to b e discerned .

'

I t has been attempted to estimate the number
of spore s which m ight b e produced by one single plant of Law

p ardon, b ut the number
.

so far exceeds that w hich the m ind i s
accustom ed to contemplate that it seem s scarcely possible to
realiz e their profusion. Recent m icrOSCOpic exam inations Of the
comm on atm osphere* Show the large quantity of Spores that are
continually suspended. In these investigations it w as found that
spores and Sim ilar cells w ere of constant occurrence, and w ere
generally present in considerable numbers . T hat the m aj ority
of the cells w ere living, and ready to undergo development on
m eeting w ith suitable conditions

,
w as very m anifest, as in those

case s in which preparations w ere retained under Observation for
any length of time , germination rapidly took place in m any of
the cell s . In few instances did any development take place

,

Cunningham,
in Ninth Annual Re port of the Sani tary Commissioner w ith

the Government of India.

”
Calcutta

,
187 2.
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beyond the form ation of netw orks of mycelium , or masses of
toruloid cells , b ut, in on e or two , distinct sporule s w ere developed
on the filam ents arising from som e of the larger septate spores ;
and in a few others

,
P anicillium and Asp ergi

'

llus produced their
characteristic heads of fructifi cation . With regard to the precise
nature of the Spores

,
and other cells present in variou s instances

,

little can b e said, as, unless the ir developm ent w ere to b e care
fully follow ed out through all its stages , it is impossible to refer
them to their correct Specie s or even genera . T he greater
number of them are apparently referable to the old orders of
fungi

,
Splzccronamci , M clanconci , T orulacai , Dcma tici , and M acc

dincs, w hile som e probably belonged to the P accinicci and
Caeomacci .

H ence it i s demonstrated that a large number of the spore s
of fungi are cons tantly present in the atm osphere , w hich is con
firm ed by the fact that w henever a su itable pabulum i s exposed
it is taken posse ssion Of by floating spores, and soon converted
into a fore st of fungoid vegetation . I t is adm itted that the
spores of such common m ou lds as Asp crf/i llas and P am

'

cz
'

llium

are so w idely diflused, that it i s alm ost impossible to exclude
them from closed vessels, or the m ost carefu lly guarded prepara
tions . Special contrivan ces for the dispersion of the spores in
the different groups follow a few general types

,
and it is only

rarely that w e m eet w ith any m ethod that i s confined only to a
Species or genus . Some of the m ore significant form s of Spores
m ay b e illustrated, w ith their m ode s of dissemination.

BASIDIOSPORES i s a term which w e may employ here to desig
nate all spores borne at the tip s of such supports as are found
in the Hmi zénomycctcs and Gastcramg/ cetcs, to which the name

of basidia has been given . In fact
,
under this section w e m ay

include all the Spores of those tw o orders , al though w e may b e

ignorant Of the precise m ode in which the fruit of m ost of the
Jllya agastrcs i s developed . Guarding ourselve s at the outset
against any m isinterpretation as to the use of this term

, w hich ,
in fact

, w e employ simply to designate the fruit of Hymcnamy
cez

‘

cs
,
w e may have excuse in our desire to lim it special term s as

much as possible. In the Agaricim
'

the Spores are plentiful
,
and
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tions w hich the form and colour of the spore s undergo in dif
ferent species, as this has already been alluded to . T he spores

FIG .
—(a ) Spore of Gomphidius FIG. 47.— Spores of (a) Polyporus ca sias

v isczdus, (b ) spore of Cop ri nusmacaceus. (b ) Bolelus p arasi ti cus ; (c) Hydnum.

in the P olyporei , Hydnci, &c .
,
are less variable, of a sim ilar

character
,

as in all the Hy
f
/ncnamycctcs, except perhaps the

T remellini .

When an Agaric is m ature , if the stem is cut off close to the
gills

,
and the pileu s inverted , w ith the gills downw ards on a

Sheet of black paper (one of the pale - Spored specie s is best for
this purpose) , and left for a few hours, or all night, in that
position

,
the paper w ill b e found imprinted in the m orning

w ith a likeness of the under side of the pileus w ith its radiating
gills

,
the spore s having been throw n down upon the paper i n

su ch profusion
,
from the hymenium

,
and i n greater numbers

from the Opposed surfaces of the gills . T his little experim ent
w ill b e instructive in tw o or three points . I t w ill illustrate the
facility w ith w hich the spores are dissem inated , the imm ense
number in which they are produced

,
and the adaptability of the

gill structure to the e conomy of Space
,
and the devel opment of

the large st number of basidiospore s from a given surface . T he

tube s or pore s in P olyp orei , the spines in Hg/dncz
'

,
are m odifi ca

tions of the sam e principles
,
producing a like result.

In the Gastaramg/cctes the spores are produced in m any cases ,
probably in m ost, if not all, at the tips of sporophore s b ut the

hym enium ,
instead of be ing exposed, as in the Hymenomycctcs, is

enclosed w ithin an outer peridium or sac
,
w hich i s som etime s

double . T he m aj ority of these spore s are globose in form
,
som e

of them extrem ely m inute
,
variously coloured , often dark, nearly

black
,
and e ither externally sm ooth or e chinulate . In som e

genera
,
as Enertlzcncma , B adhamia

,
&c .

,
a definite number of

spore s are at first enclosed in del icate cysts , b ut these are excep
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tions to the general rule : this also is the case in at least one
Specie s of Hymcnagastcr. AS the spores approach m aturity, it
may b e observ ed in su ch genera as Stcmoni tis, Arcyria , Diaclzea,
Dictydi am, Cribraria , Trichia, &c .

,
that they are accompanied by

a sort of reticulated skeleton of threads , which re

m ain permanent
,
and served in earlier stages

,
doubt

less , as supports for the spore s ; being, in fact, the
skeleton of the hymenium . I t has been suggested
that the Spiral character of the threads in T richia
calls to m ind the elaters in the H ep aticw,

and like
them may, by elasticity, aid in the dispersion of the
spores . T here is nothing known , however, w hich
w ill w arrant this " view . When the spores are

mature
,
the peridium rupture s e ither by an external

orifice , as in Geaster, Lycop erdon, &c ., or by an
irregular Open ing

,
and the light

,
m inu te , delicate

spore s are dissem inated by the slightest breath of

air. Specim ens of Geaster and B ov ista are easily
separated from the spot on which they grew ; when
rolling from place to place, the spores are deposited Fm .

over a large surface . In the P ka lloidci the Spores chca elegans.

are involved in a slimy mu cu s w hich w ould prevent their diffu

sion in such a manner . T his gelatinou s substance has nev erthe
less a peculiar attraction for inse cts , and it i s not altogether
rom antic to believe that in sucking up the fetid slim e

,
they

also imbibe the Spore s and transfer them from place to place ,
s o that even amongst fungi insects aid in the dissem ination of
Species . Whether or not the Myxagastres should b e included
here is m atter of Opinion, since the m ode in w hich the spores
are devel oped is b ut little known ; analogy w ith the T f

riclzagastres

in other points alone leading to the conclu sion that they m ay

produce basidiospores . T he Slender
,
e lastic stem s w hich sup

port the peridia in m any Species are undoubted aids to the

di ssem ination of the SpOI
’

GS .
*

Under the name of STYLOSPORES may b e classed those spores
which in some orders of Coniomycetcs are produced at the apex

See “ Corda Icones, tab . 2.
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of short threads , either enclosed in a perithecium ,
or seated Upon

a kind of strom a . T hese are exceedingly variable
,
som etim es

large
,
and mu ltiseptate

,
at other time s m inu te

,
resembling sper

m atia. In such genera as are chiefly epiphytal , in Sap tam
'

a,

P byllosticta , and their allies , the m inute spores are enclosed
w ithin m embranaceou s perithecia

,
and w hen m ature these are

ej e cted from the orifice at the apex, or are exposed by the break
ing off of the upper portion of the perithecia . In D ip lodia and
H andcrsania the Spores are larger, mostly coloured, o ften very

fi ne in the latter genus,
and multi septate , escaping
from the perithecia by a
term inal pore . Probably
the species are only pyc
nidia of Splzaerz

’

acci , b ut

that is of no consequence
in relation to our pre sent
inqu iry . O f stylospores

w hich deserve m ention on

Fi g . 49 .

— Spore of c F IG. 50.
— Spores of DUO - 61000111113 Of their singu

dersani a p olycyst is. 1971031707 “ am m nw lari ty Of form
,
W6 m ay

note those of D ilaplzosp ora graminis, w hich are straight
,
and

have tw o or three hair- like appendages at each extrem ity. In

D iscosia there i s a Single oblique bristle at each end, or at

the Side of the septate spores, whilst in N cottiospora a tuft of

FIG. 51. —Spores of Discasia. FIG. 52. -Spore of Prasthemi am betu lmum.

delicate hairs i s found at one extrem ity on ly. T he appendages

in Dincmasporium are sim ilar to those of Discosia . T he Spore
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spore s are stellate
,
whilst in P cstalaz z ia they are septate

,
w i th a

permanent peduncle
,
and crested above w ith tw o or three hyali ne

appendages.

T he T orulacci externally, and to the naked eye , are very
sim ilar to the black m ou lds , and the m ode of dissem ination w ill
b e alike in both . T he Spore s are chiefly compound

,
at first

resembling septate threads
,
and at length breaking up into

F IG. 56.
—Spores of Pestaloz z ca . FIG. 5 7.— Bispore mo nili azdos.

jo In ts, each j oint of which possesses the function of a Spore . I n

some instance s the threads are connate
,
side by Side

,
as in Torula

layslcriaidcs, and in Spcz
'

ra
,
be ing concentrically arranged in

lam inae in the latter genus . T he structure in Sparaclzisma is
very peculiar, the j oints breaking up w ithin an external tube or
m embrane . T he Spore s in Sparidesmz

’

um appear to consist of
irregu lar masse s of cells

,
agglom erated into a kind of compound

Spore . Most of the Specie s become pulverulent, and the Spore s
are easily diffu sed through the air like an impalpable dust.
T hey form a sort Of link betw een the stylospores of one section
of the Oaniam

l

z/cctcs, and the pseudospores of the parasitical
section .

PSEUDOSPORE i s
,
perhaps

,
the m ost fitting nam e w hich can b e

applied to the so - called Spores o f the parasitical Conlamycetes.

T he ir pecu liar germ ination, and the production of reproductive
bodies on the germ tubes

,
prove their analogy to som e extent

w ith the prothallus of other cryptogam s
,
and necessitate the

use of som e term to distinguish them from such spores as are
reproductive w ithout the intervention Of a promycelium . T he
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difference s betw een these pseudospores in the several genera are

confi ned in some instan ces to the ir septation
,
in others to their

m ode of deve lopment. In the fi eldi acei the pseudospores are

m ore or less globose, produced in chains w ithin an external
cellular peridium . In the Caeomacci they are sim ple

,
som etim es

produced in chains
,
and som etime s free

, w ith or w ithou t a

caduceous peduncle . In the Ustz
'

lagz
’

nei they are simple
,
dark

co loured, and occasionally attached in subglobose m asses
,
as

in Uracystz
'

s and c caplzora , w hich are m ore or les s compact .

FIG. 58. Pseudospores of F IG. 59.
— PSeudospores F IG. 60.

- Pseudospores of

T hecaphom hya line . of Puccin i a .
T rzphragmium .

In the P ucciniw i the distinctive features of the genera are based

upon the m ore or less complex nature of the pseudOSporeS, which

~ Pseudospores of Phragmidium F IG. 62.
— M elampsora sali cina .

b ulbosum . (Winter fru it .)

are bilocular in P ucc inia
,
trilocular in Trip lzragmium,

mu ltilocular
i

‘

n P /zragmz
'

diwn, &c . In the curiou s genu s P adisama the septate
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pseudospores are involved in a gelatinou s element . T he diffu

sion of these fru its i s m ore or les s complete according to the ir
compact or pulverulent nature . In some species of P uccim

'

a the

s ori are so compact that they rem ain attached to the leaves long
after they are dead and fallen . In the genu s M elampsora , the

w edge - shaped w inter -

pseudospores are not perfected until after
the dead leaves have for a long time rem ained and almost rotted
on the ground . It is probable that their u ltimate diffusion is
only accomplished by the rotting and disintegration of the
m atr ix . In the C'womacci, Ustilaginci , and Af cidiacci the pseudo
Spore s are pulverulent , as in som e species of P uccinia

,
and are

easily diffused by the m otion Of the leave s in the w ind
,
or the

contact of passing bodies. T heir diffusion in the atm osphere
seem s to b e mu ch less than in the case of the Hyplzomycctcs.

Byw hat m eans such a species as P accim
'

a malvacearam
,
w hich has

v ery compact sori , has becom e w ithin so short a period diffused
over such a w ide area, i s a problem w hich in the present state
of our know ledge must remain unsolved . I t may b e through

m inute and plenti ful secondary spores .

SPERMAT IA are very m inute delicate bodies found associated

w ith m any of the epiphyllous Comma/cetes, and it has been sup

posed are produced in conjunction w ith som e of the Sp lzaeriacc i ,
b ut their real function is at present obscure , and the name i s
applied rather upon conjecture than know ledge . I t i s by no

m eans improbable that spermatia do exist extensively amongst
fungi

,
b ut w e mu st w ait in patience for the history of their

relationship .

T RICHOSPORES m ight b e applied better, perhaps, than conidia

to the spores w hich are produced on the threads of the Hyp lzo

mycctes. Som e of them are known to b e the conidia of higher
plants b ut as thi s is by no m eans the case w ith all , it w ould b e
assum ing too much to give the nam e of conidia to the whole .

By whatever nam e they may b e called, the spore s of the

Hyplzomyccics are of quite a different type from any yet m en

tioned, approximating, perhaps ,m ost closely to the basidiospore s
of the Hymanamg/ccz

‘

as in some
, and Gastcramyccz

‘
cs in others ;

as
,
for instance, in the Sep cdom

'

ci and the Triclzodcrmacci. T he
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those “

whi ch influence the dispersion of the m inute Sporidia from
the term inal cysts . Probably they are m ore perennial in their
character

,
and are assim ilated m ore to the oogonia of Cystop us

and P eronosp ora , being rather of the nature of resting Spore s
,

inasmu ch as the sam e threads usually bear the term inal fruits .

T HECASPORES i s a term which may b e applied generally to all
Sporidia produced in asci , b u t these are in turn so innum erable
and variable that it w ill b e necessary to treat of some of the
groups individually. T he T /zecasp aras, for in stance , of the T a
baracal offer several feature s w hereby they may b e distinguished
from other thecaspores. T he asci in w hich the se sporidia are

generated m ostly partake of a broadly saccate , ovate form . T he

number of Sporidia contained in an indiv i dual ascu s i s u sually
less than in the m aj ority of the Ascomycetes, and the Sporidia

approxim ate m ore nearly to the globose form . Usually
,
also

,

they are comparatively large . Many have been fi gured by
Corda* and T ulasne }L T hree type s of spore s may b e said to

prevail in the T aberacci : the smooth spored
,

the w arted or spinu lose , and the areolate . T he

first o f these m ay b e represented by the Sle

plzcrzsia bombycz
’

na
,
in which the globose

Sporidia are qu ite smooth and colourles s .

FIG 64.
— Sporid ium Of T he w arted Sporidia may b e observed in

Gene“ v errucosa .

Genoa verrucosa ,
the Spinulose in T uber

m lz
'

dum
,
and the areolate are present in T uber aestivmn and

T aber excava tam,
in w hich the epispore i s divided into polygonal
alveoli , bounded by thin , m embranaceou s

,
pro

m inent partitions . T his form of sporidium is

very beautifu l . In all no Special provision is

m ade for the dissem ination of the Sporidia
,

as
,
from the ir subterranean habit, none w ou ld

b e available save the ultim ate dissolution
F IG . 65 .

— Alveolate of the external integum ents . AS they are

Spm idmm Of T ube" greedily devoured by several an im als
,
i t i s

possible hat they may b e dispersed through the excrements .

Corda
,

“ Icones Fungorurn, v ol. v i . Prague.

’l‘ T ulasne ,
“ Fungi Hypogaei. Paris.
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In the P arispariacci the perithecium has no proper orifice, or

ostiolum ,
for the discharge of the mature Sporidia, w hich are

u sually sm all
,
and are dissem inated by the irregular rupture of

the som ew hat fragile conceptacles. T he asci are u sually m ore

or less saccate
,
and the Sporidia approximate to a globose form .

T he asci are often very diffluent . In P erisporz
'

um oulgarc the

ovate brow n sporidia are at first, and for som e time
, attached

toge ther in fours in a concatenate or beaded manner. In som e

Specie s of Erysip lzci the conceptacle eu

closes b ut a Single sporangium ,
in others

several , w hich are attached together at the
base . In some species the sporangia contain
tw o

,
in others four, in others e ight

,
and in

others numerou s Sporidia . In Clawtamiam

the asci are cylindrical, and in m ost cases
the coloured Sporidia are lemon - Shaped .

When the conceptacles are fully matured ,
it i s comm only the case that the asci are

absorbed and the Sporidia are free in the
interior of the conceptacles .

O f the fleshy D iscamycez
’
cs the genus

P ez iz a may b e taken as the type . I f the

structure which prevail s in this genu s b e
brought to m ind , it w ill b e rem embered
that the hym enium line s an expanded cup,

and that the asci are packed together
,
side

by side , w ith their apices outw ards
,
and

their bases attached to a substratum of cells
w hich form the inner layer of the recep
tacle . T he sporidia are u sually e ight in

each ascu s
,
either arranged in single or

double row s
,
or irregularly grouped to

gether. T he asci are produ ced in succes
F IG , 66 _ ASC,

,
Sporidia,

sion ; the later, pre ssing them selve s upw ards and paraphyses of Assa

between those previou sly developed , cause
b ows (Boudierl

the rupture of the mature asci at the apex and the ejection of

the Sporidia w ith considerable force . When a large P az z
’

z a is
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Observed for a time a w hitish cloud w ill b e seen to rise suddenly
from the surface of the disc

,
w hich Is repeated again and again

w henever the specim en is m oved . T his cloud consists of

Sporidia eje cted simu ltaneously from several asci . Som etimes
the ejected Sporidia he like frost on the surface of the disc .

T he ories have been devised to account for this sudden extrusion
of the sporidia, in Ascobolus

,
and a few Specie s of P ez i z a ,

of the asci al so, the m ost feasib le one being the su ccessive
grow th o f the asci ; contraction of the cup m ay also assist, as

w ell as som e o ther less po te nt causes. I t may b e remarked
here that the Spo ridia in Pcz z

'

z a and H elotium are m ostly colour
less, w hilst in Ascobolus they pass through pink to vi olet, or
dark brown

,
and the epispore

, which is of a w axy nature
,
b e

com e s fi ssured in a m ore or less reticulated m anner .

T he sporidia in H ysteriam preper are u sually coloured , often

m u ltiseptate , som etim es fenestrate , and occasionally of consi der
able siz e . T here is no evidence that the sporidia are ever

excluded in the sam e manner as in P ez iz a,

the lips closing over the disc so mu ch as to
prevent this . T he diffusion of the sporidia
probably depends on the dissolution of the
asci

, and hence they w ill not b e w idely
dispersed, unless, p erhaps, by the action of

In Tympanis, asci of tw o kinds have been
Observed in some species one kind contain
ing an indefinite num ber of very m inute
bodies resembling spermat ia

, _

and the other
octosporou s

,
containing sporidia of the usua l

type .

T he Sp l carlacai include an almost infinite varie ty in the form

and character of the Sporidia . Some o f the se are indefinite in

the number contained in an ascu s
,
although the m aj ority are

eight, and a few less. I n the genera T orrubia and Hypocrea the

structure differs som ewhat from other groups, inasmu ch as in

the former the long thread - l ike sporidia break up into short
j oints

,
and in the latter the ascus contains sixteen subglobose or

F IG . 67.
— Sporid ium o f

Ostreiclm zoa Ame ; zca num
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armis, those of Valsa p rof usa
, and some species of Massaria ,

the latter be ing at first invested w ith a hyaline coat . Som e

coloured Sporidia have hyaline appendages at each extrem ity
,
as

FIG. 71.- Sporid ia of Ma ssama freela as. F IG . T2.
- Sporid ium of M elanco / zis

x 400. b zcarm s
,
Cooke .

in Jif clancanis Berlcclc i l, and an allied Species
,
flf clanconis b icornis

,

from the United States, also som e dung Splzccriae, as S . fi lm
'

sada

included under the proposed genu s Sordari a .

if Hyaline sporidia
occasionally exhibit a delicate bristle - like appendage at each

extrem ity, as in the Valsa tlzclcbala , or with tw o additional cilia
at the central constriction , as in Va lsa z

‘

aleala . A peculiar form

F IG. 73 .
—Caudate sporidia of Sphceria fi miseda . FIG. 74.

— Sporidia of Va lsa thelebola .

of Spori dium is present in certain species of Splzaeria found on
dung, for which the generi c nam e of Sp arormia has been pro

Winter
,

Die Deutscheu Sordarien
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posed
,
in w hich the sporidium (as in P crispariam v algarc)

consists of four coloured ovatejo Ints, which u ltimate ly separate .

Multiseptate fenestrate Sporidia are not uncommon in Oucurlz i

FIG. 75 .
— Sporidia of F IG . 76 .

— Spori FIG . 77

Valsa ta leala . x 400. dium of Sparormia

m termedia .

tarz
'

a and P leospora , as w ell as in Valsafenestrate and som e other
species . I I I the N orth Am erican Sp lzccria pu taminum the sporidia
are extraordinarily large .

T he dissem ination of the Sporidia
may, from i dentity of stru cture in the
perithecium

, b e deemed to follow a like
m ethod in all . When m ature , they are
in a great m easure expelled from the

m outh o f the perithecia, as i s evident
in spe cie s w ith large dark Sporidia

,

such as exist in the genera Hypoxylon,

M clanconis
,
and M assaria . In these

genera the Sporidia
,
on m aturity

,
may

b e Observed blackening the m atrix F “ , 78 _ Sporidium of

round the m ouths of the perithecia . Putamiw m 400

As m oisture has an evident effe ct in producing an expul
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sion of sporidia by sw elling the gelatinou s nucleus, it may

b e assum ed that this i s on e of the causes of expulsion
,
and

therefore of aids to dissem ination . When Sp lzwrz
’

aa are subm itted
to extra m oisture

,
either by placing the tw ig which bears them

on dam p sand, or dipping one end in a v essel of w ater
,
the

Sporidia w ill exude and form a gelatinou s bead at the orifice .

T here m ay b e other m ethods
,
and possibly the successive pro

duc tion of new asci may also b e one
,
and the increase in bu lk

by grow th Of the sporidia another ; b ut of this the evidence i s
scanty.

Finally
,
OOGONIA may b e m entioned as occurring in su ch

genera as P eronospora am ongst m oulds
,
Cystop us amongst

Uredines, and the Sapraleam
’

acccc am ongst the P laysamyccz
‘
es.

T he z oospores be ing furnished w ith vibratile cilia
,
are for som e

tim e active , and need only w ater in which to di ssem inate them
selv e s , and this i s furnished by rain .

We have briefly indicated the characteristics of som e of the
m ore important type s of spores to b e found in fungi, and some

of the m odes by w hich it i s known , or presum ed
,
that their

dissem ination takes place . In this summ ary w e have been com

pelled to re st content w ith suggestions, since an exhaustive essay
w ou ld have occupied considerable space . T he variability in the
fru it of fungi, in so far as w e have failed to dem onstrate

,
w ill b e

found exhibited in the illustrated w orks devoted m ore especially
to the m inute speciesfi

f

Corda
,

“ Icones Fungorum, 6 v ols. (1837- 1842) Sturm,
Deutschlands

Flora,
”
Pilz e (1841) Tulasne,

“ Selecta Fungorum Carpologia ;
” Bischoff,

‘ Kryptogamenkunde Corda, “ Anleitung z um Studium der Myko

logie (1842) Fresenius, “ Beitrage z ur Mykologie Nees v on Esen

beck
,

Das Sys
‘
em der Pilz e (1816) Bonorden,

“ Handbuch derAllgemeinen
Mykologie
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in Ag. rnli lans, Sch . In Hggrap lzarns they are rather irregular
,

reniform ,
or compressed in the centre all round . H offmann

’l‘ has

given a figu re taken from Ag. clzlarop leanns, and Seynes verified
it upon Ag. ceracens, Sow . (See figures on page
T he exospore i s som etim es roughened

,
w ith more or less pro

jecting w arts, as m ayb e seen in Rnssnla
,
w hich much resembles

L aclarins in this as in some other particulars . T he spores of
the Dermini and the n arkodii Often differ much from the

Sphaerical form . In Ag .p lntens, Fr andAg. p lza iocep lza lns, Bull,
there is already a comm en cem ent of the polygonal form

,
b u t the

angles are mu ch rounded . I t is in Ag. sericens, Ag. rubellas
,

&c .
,
that the polygonal form becom es m ost distinct. In D ermlni

the angles are m ore or less pronounced, and becom e rather acute
in Ag. rznrinns, Sow ., and Ag . ramosus

,
B ull . T he passage from

one to the other m ay b e seen in the stellate form of the conidia

Of Ngcla lis.

I t is alm ost always the external m embrane that i s coloured ,
w hich i s subj ect to as m uch v ariation as the form . T he m ore
fi ne and m ore delicate shades are of rose , ye llow - dun or yel

low ,
violet, ashy- grey

,
clear faw n colour

,
ye llow - orange

,
olive

green , brick - red
,
cinnam on - brown , reddish - brown

,
up to sepia

black and other combinations . I t is only by the m icroscope
and transparency that one can m ake sure of these tints upon

a suffi cient quantity Of agglomerated spore s the colour may b e

distinguished by the naked eye . Colour, w hich has only a slight
importance when considered in connection w ith other organs

,

acqu ire s mu ch in the spores , as a basis of classification .

With the grow th of Agarics from the mycelium
,
or spaw n

,
w e

are not deficient in inform ation , b ut what are the conditions

necessary to cause the Spores them selves to germ inate before our

eyes and produ ce this mycelium is b ut too obscure . I n the cu lti

v ated species w e proceed on the assumption that the spore s have
passed a period of probation in the intestines of the horse , and
by this process have acqu ired a germ inating pow er , so that w hen

expelled w e have only to collect them , and the excrem ent in which

Hoffman, Icones Analyticae Fungorum.
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they are concealed , and w e Shall secure a cropfi
f As to other

species
,
w e know that hitherto all attempts to solve the mystery

of germ ination and cultivation has failed . T here are several
Species w hich it w ou ld b e m ost desi rable to cultivate if the con
ditions cou ld b e discovered w hich are essential to germ ination ]

L

In the sam e m anner the Boleti and Hgdne i— in fact
,
all other

hym enomycetal fungi , w ith the exception of the Trame llini—m still

requ ire to b e interrogated by persevering experim en t and cl ose
inquiry as to the ir m ode of germ ination, b u t m ore e specially as
to the es sential conditions u nder which alone a fru itful mycelium
is produced .

T he germ ination of the Spore has been
observed in som e of the T remellin i .

T ulasne de scrib ed it in T remella v ia

lacea .1 T hese Spore s are white , un ilo
cnlar

,
and fi lled w ith a plastic m atter

o f hom ogeneous appearance . From some

portion of the ir surface an elongated
germ filam ent is produced , into w hich
the contents of the reprodu ctive cell pass
until quite exhausted. O ther Spores ,
perhaps m ore abundant, have a very
different kind of vegetation . From
their convex side

,
m ore rarely from the

outer edge , these particular spores em it
a conical process

,
generally shorterthan

F IG . Bas,dia and Spores
them selve s, and directed perpendicularly of Bridi a. sp tcu losa ; (b ) Germ i

to the axis of the ir figure . T his appen Dating Spore “

dage becom es filled w ith protoplasm at the expense o f the

The spores of Agarics which are devoured by flies, however, though returned
in their dung in an apparently perfect state

,
are quite effete . It is, w e believe ,

principally by the Syrphz
’

dce
,
which devour pollen, that fungus spores are con

sumed .

All attempts at Chiswick failed w ith some of the more esculent species, and

Mr. Ingram at Belv oir
,
and the late Mr. Henderson at Milton,

were unsuccessful

w ith native and imported spawn.

I Tulasne , Ou the Organi z ation of the Tremellini,
” “ Ann . (les. SCi . Nat.

ar e
sér. xix . p . 19

'

s.
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spore
,
and its free and pointed extrem ity fi nally dilated into

a sac, at fi rst globose and empty. T his afterwards admits
into its cavity the plastic m atter contained in its support,
and

,
increasing

,
take s exactly the form of a new Spore ,

w ithout
,
how ever

,
quite equalling in siz e the prim ary or

m other Spore . T he Spore o f the new formation long retains its
pedicel

,
and the m other Spore w hich produced it, b u t these

latter organs are then entirely empty and extrem ely transparent .

Som e tim e s two secondary spore s are thu s engendered from the

same spore
,
and their pedicels m ay b e implanted on the sam e or

on different Sides
,
so as to b e paralle l in the form er case , and

grow ing in Opposite dire ctions in the latter. T he fate of these

secondary Spore s was not determ ined .

In Dacrgmgces delignescens are found m ingled am ongst the

spore s imm ense numbers of sm all round or ovoid unilocu lar
bodies, w ithout appendages of any kind

,
w hich long pu z z led

mycologists. T ulasne ascertained that they are derived from

the spore s of this fungus when they have becom e free , and rest

on the surface of the hym enium . Each of

the cells of the Spore em its exteriorly one

or several of these corpuscles , supported on
very Short Slender pedicel s , w hich remain

after the corpu scle s are detached from

them . T his latter circum stance evidences

that new corpu scles succeed the firstborn

one on each pedicel as long as there remains
any plastic m atter w ithin the Spore . T he

latter
,
in fact

,
in consequence of this

labour Of producti on , becom es gradually

emptied, and yet preserves the generative

pedicel s o f the corpuscles, even when it no longer conta ins any

solid or coloured m atter. T hese pedicels are not all in the sam e

plane , as m ay b e ascertained by turning the Spore on its longi

tudinal axis b ut it often seem s to b e so w hen they are looked

at in profile, on account of the very slight distance w hich then
separates them one from another . I t w ill also b e remarked that

they are in this case O ften implanted all on the same side of the
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distorted in a long Spi re . Som etim es it has been seen divided
into tw o branche s, nearly equal to each other . T he spore in
germ inating empties itsel f of its plastic contents , contracts, and
dim inishes in siz e . T he pseudospores of Afcidinm crassnm,

P .
,

em it three long filaments
, which describe Spirals

,
im itating the

tw istings of the stem of a bean or bindw eed . In E cidinm Vi olas,

Schum ,
one fi lam ent is produ ced , w hich frequently rolls up its

anterior extrem ity into a spire , b ut m ore often this sam e extrem ity
rises in a large ovoid , irregul ar vesicle , w hich continues the axi s
of the filam ent

,
or m akes w ith it a m ore or le ss decided angle .

In w hatever m anner placed , thi s vesicle attracts to it all the
orange protoplasm , and hardly does this becom e settled and
complete before the ve sicle become s the starting point of a new
developm ent

,
for it begins to produ ce at its apex a filament

,

m ore Slender than the previou s one , stiff, and unbranched .

According to M . T ulasne , the germ ination of the pseudOSpores
of E cidinm E np lzorb iae on Enp lzarb ia sglva i ica differ in som e

respects from the preceding. When dropped
upon w ater the se spores very soon em it a
Short tube , which ordinarily curves in an

arch or circle
,
almost from its origin

,
attain

ing a length of from three to six tim e s the
diameter of the Spore ; then this tube give s
rise to four

'

spicules; each of w hich pro
duce s a sm all obovate or reniform sporule ;
the generation of these sporule s absorbs all

the plasti c m atter contained in the germ
tube , w hich permits of the observation that
it w as divided into four cells correspond

ing w ith th e num ber of spicules . T hese

FIG. 81 _ Germ im t i0n 0f
sporu le s germ inate very rapidly from an

E crdi nm E uphorb i a (sylva indefin ite pOIIl t Of the ir surface , em itting a
“ m t Tulasne ‘ fi liform process, w hich i s flexuous and very
del icate

,
not extending m ore in length than three times that of

the long axi s of the sporule , often less , reproducing at its

summ it a new Sporule , differing in form and Siz e from that

w hich preceded it. T his Sporule of the second formation b e
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comes at its apex a vital centre , and sprouts one or more linear
buds, of which the elongation is occasionally interrupted by the
formation of vesicular sw ellings . As T ulasne observes

,
the

pseudospores of the E cidium and the greater number ofUredines
are easily w etted w ith w ater before arriving at m aturity ; b ut
w hen they are ripe, on the contrary, they appear to b e clothed
w ith a greasy matter which protects them from the liqu id

,

forcing them almost all to rest on the su rface .

T he pseudOSpores of Raesz
‘
elia are produced in strings or chap

lets, as in E cidium, w ith this difference , that instead of being
contiguou s they are separated by narrow i sthmuses . T he ripe

pseudospores are enveloped in a thick tegument, of a dark brown
colour . T hey germinate readily on w ater

,
producing a filam ent

fifteen times as long as the diameter of the Spore . T his filam en t
is som etimes rolled or curved . T ow ards its extrem ity it exhibits
protuberances which resemble the rudim ents of ramuli

,
or they

term inate in a vesicle w hich give s rise to a slender filament.
T he tegument of these pseudOSpores, above all in those w hich
have germ inated, and have consequently become m ore trans
parent, it i s easy to see has many pores , or round ostioles .
In P eridermiw n the pseudospores, when dropped upon w ater,

germinate at any point of the ir surface . Sometim es tw o unequal
filaments issue from the same spore . After forty- eight hours

of vegetation in the air, the greater part had already em itted a

multitude of thick little branches , them selves either simple or
branched

,
giving to the filaments a- peculiar aspect. T ulasne did

not on any occasion observe the form ation of secondary spores .
In the Uredine s proper the germ ination seem s to b e som e

w hat similar, or at least not offering sufficient differences to

w arrant special reference in Uredo, T ri cb obasz
'

s, L ecyflzea , &c .

In C’oleosporium there are two kinds of spores
,
one kind consist

ing of pulverulent single cells , and the other of elongated sep

tate cells , w hich break up into obovate j oints . Soon after the
m aturity of the pulverulent spores, each begins to em it a long

tube , w hich is habitually simple , and produces at i ts summ it a

reprodu ctive cellu le , or reniform Sporu le . T he orange protoplasm

passe s along the colourless tubes to the term inal sporu le at the
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end of its vegetation . T he two form s of spores in this genus
are constantly found on the sam e leaf, and in the sam e pulvinu le ,
b ut generally the pu lverulent spore s abound at the comm ence~

m ent of the summ er . T he reniform Sporule s begin to germ inate
in a great number as soon as they are free som e few extend a

FIG . 82. Germ inating pseudospores of FIG. 83 .
— Germ inating pseudospore (b) of

(b ) Coleosp o
'rw m Sonch i ; "s s) secondary M elamp sora b etu lm a (Tulasne ).

spores, or sporules (Tulasne) .

filam ent which remains simple and uniform
,
b ut m ore comm only

it forms at its extrem ity a second Sporule . I f this doe s not
becom e isolated, to play an independent life , the filam ent i s
continued, and new vesicles are repeated m any tim es.

In M elampsom the summ er Spores are of the L acy/ 172m type,
and w ere included in that genu s till the ir relation w ith JlI elamp
saw w as clearly m ade out . T he w inter Spore s are in solid
pulvinules

,
and their fructifi cation take s place tow ards the end

of w inter or in the spring. T hi s phenom enon consists in the
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pears. T he form of the latter is at first globular
,
then ellipsoid,

and m ore or less curved . All these phases of vegetation
-

are

accom plished in less than tw elve hours , and if the Spore is

F IG . 85 . Germ inating pseu dospore of

P uccin i a. M olzm ce . (T ulasne

m ature and ready for germ ina
tion

,
i t i s sufficient to provoke it

by keeping the pseudospores in a
hum id atm osphere . During this
process the tw o cells do not sepa
rate, nor does one comm ence ger
m ination before the other , b ut
both simu ltaneou sly . When the
Sporules are produced, the proto
spore

,
som ewhat analogous to a

prothallus
,
has performed i ts

functions and decays . T ow ards

the tim e of the falling of the

sporule s they are n early all

divided into four unequal cell s
by transverse and parallel septa .

T hese sporu les in time produce , from any point on the ir surface ,
a filament

,
which reproduces a new sporule

,
resembling the first,

FIG. 86 .
— (terminating pseudospore of

Triphraymw m a lman ac. (T ulasne . )

b ut generally smaller . T his
sporule of the second genera
tion ordinarily de tache s itse lf
from its support before germ i
nating .

T he pseudospores of I l
'

zplzmy
mium ulmarie have been seen in
April germ inating on o ld leaves
of the m eadow sw eet w hich sur

v i v ed the w inter
,
whilst at the

sam e tim e n ew tufts of the spore s
w ere being deve loped on the

leaves of the year . T hese fruits
of the spring vegetation w ould
not germ inate the sam e year .

Each ce ll in germ ination em its a long cylindrical filament, con
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taini ng a brow nish protoplasm ,
on which four Spicules , bearing

as m any sporu les
,
are generated.

T he germ ination Of the black fruits of P lzragmidiuwz only ap
pears to take place in the Spring. I t greatly re sembles that in
P uccinia

,
except that the filam ent is shorter

,
and the sporule s

are spherical and orange- coloured, instead of be ing kidney
shaped and pale . In the species found on the leave s of the
c omm on bramble , the filament em itted by each cell attains three
or four time s the length Of the fruit. T he

granular orange protoplasm w hich fill s i t

passes ere long into the sporules , which
are engendered at the extrem ity of pointed
Spicu le s . After the long w arty fruits are

emptied Of their contents they still seem
as dark as before , b ut the pores which are

pierced in the side s
,
through w hich the

germ inating filaments have proceeded, are

m ore distinctly visible .

I t w ill b e Observed that throughout all

these allied genera Of Uromyces, P uccinia
,

Tm
'

p lzmgmium,
and P lzragmidium the same

type Of germ ination prevails
,
which confirm s

the accuracy Of their classification together
,

and renders still less probable the sup

posed afiinity Of P hragmiclium w ith Sp ori

a
’
esmz

'

um
, which w as at one time held by

F IG . 87. — Germmat1ng
very astute mycol ogi sts

,
b u t wh i ch i s now p seudospore of Phragm

abandoned . T his study Of germ ination ch um

leads also to a very definite conclusion w ith regard to the genu s
Uromyces— that it is much m ore clo se ly related to P uccinia and
its imm ediate allie s than to other unice llular Uredines.

T he germination of the pseudospores Of the gelatinous Ure
dines of the genus P odisoma w as studied by T ulasne .

* T hese

Mr. Berkeley has lately published a species under the name Of P . Ellisz z ,
in which the gelat inous element is scarcely d iscernible t ill the plant is moistened .

There are two septa in this species, and another species or form has lately b een
received from Mr. Ellis which has much shorter ped icels, and resembles more
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pretended spores , he w rites , are form ed of two large conical cells,
opposed by their base and easily separating . T hey vary in length .

T he m embrane Of w hich they are formed is thin and completely
colourless in m ost Of them

,
though mu ch thicker and coloured

brow n in others . I t is principally the spores w ith thin m em

branes that em it from near the m iddle very obtuse tubes
,
into

which by degrees , as they elongate
,
the contents of the parent

utricles pass. Each of the tw o cells of the supposed Spore m ay
o riginate near its base four Of these tubes

,
opposed to each other

at their point of origin
,
and the ir subsequent direction ; b ut it is

rather rare for eight tubes
,
tw o by tw o

,
to decussate from the

same spore or basidium . Usually there are only tw o or three

F IG. 88 .
— Germ inating pseudospores of Podisoma Jun ip eri . (Tulasne )

w hich are complete ly developed
,
and these tend together tow ards

the surface Of the fungus
,
w hich they pass, and expand at lib erty

in the air. T he tube s generally becom e thicker by degrees as
they elongate

,
some only slightly exceeding the length Of the

pro tospores. O thers attain three or four tim e s that length ,
according to the greater or les s distance betw een the protospore

and the surface Of the plant . In the longest tubes it is easy to
Observe how the colouring m atter passe s to the ir outer extrem ity,

closely P uccinia , from which it is chiefly distinguished b y i ts revivescent
character.
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days a little obtuse tube is protruded through the epispore ,
bearing at its apex long fusi form bodies, w hich are the sporules
of the first generation . T hese conjugate by m eans of short

transverse tubes , after the m anner Of the threads of Z ygnema .

Afterwards long el liptical
sporu les of the second gene

ration are produ ced on short
pedice l s by the conjugated
fusiform bodie s of the first
generation . (Fig . 89

,
SS .)

Ultim ately these sporu les of

the second generation germ i
nate

,
and generate, on short

Spicu les , sim ilar sporules Of a
third generation . (Fig . 89 ,

In Usti lago (flosculormn)
g e rm i n a t i o n tak e s p l a c e

FIG. 89 .
— Germ inating pseudospore (g) Of

readily in w arm w eather . T he

T i lletaa caries w i th secondary spores in con germ tube IS rather smaller
jug ’t ti ‘m ' (T ul l

at its base than further on . In

from fi fteen to e ighteen hours the contents becom e coarse ly
granular ; at the same time little proj ections appear on the

tube w hich are narrow ed at the base
,
into w hich som e Of the

protoplasm passes . T hese u ltimately m ature into Sporu les.

At the same time a term inal sporu le generally appears on the

threads . Secondary sporule s frequently grow from the prim ary,
w hich are rather sm aller

,
and . these occasionally give rise to a

third generation .

I n Uroc
o

z/slz
'

s (pomp fzolg/qodes) the germ inating tubes Spring
exclusive ly from the darker central cells Of the clusters . From
these are developed a t their extrem ity three or four linear
bodies

,
as in T illetia

,
b u t after this no further devel opm ent has

as ye t been traced . I t m ay b e rem arked here that Waldhe im
observed sim ilar conjugation Of the sporule s in som e Species O f

11. p. 113 ; Tulasne, second memoir
,
in “ Ann . des. Sci . Nat .

"
Ii . (4

p. 77 Cooke, in Journ . Quekett Micro. Club , ” i . p. 170.
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lUsi ilago as have been rem arked in the sporule s Of the first
generation in T i llez‘ ia .

Returning to Cystop us, as the last O f the Uredine s w e must
briefly recapitulate the Observations m ade by Professor de Baryfi

“

who
, by the bye , claim s for them an affinity w ith P eronosp ora

(Mucedines b ut too w ell known
in connection w ith the potato
disease) , and not w ith the Ure

dines and their allie s . In this
genu s there are tw o kinds Of

reproductive organs
,
those pro

duced on the surface of the plant
bursting through the cuticle in

White 13113131118 3 , and Wt h 1h) FIG . 90.
—Pseudospore of Usti lago rccep

Bary term s conidia
,
w hich are

W W W “ in
.

gem l inati°n
’ and secondary

spores In conjugat i on . (T ul. )

generated In chai ns
,
and certai n

globose bodies termed oogonia, which are developed on the

mycelium in the internal tissues Of the foster plant. When the
conidia are sown on w ater they rapidly absorb the m ois ture

,
and

sw ell ; the centre of One Of the

extrem itie s soon become s a large
obtuse papilla resembling the

neck of a bottle . T his is filled
w ith a granular protoplasm

,
in

w hich vacuole s are form ed .

Soon, however, these vacu ole s
disappear

,
and very fi ne l ine s Of

dem arcation separate the pro
tOplasm into from fi v e to e lght

FIG .

"
91.

- Conid ia and
o

z oospores
‘

of
topa s candzdus ; a . con i d ium W I th the

polyhedric portions
,

each pre plasma d i vide d ; z oospores escap ing ;
c. z oospores escaped from the con i d i um ;

sentlng a) h ttle faln tly
- coloured (1. act i ve z oospores ; e. z oospores, hav ing lost

vacuole in the centre (a ) . Soon the ir cili a
, commencing to germ i nat e .

after this division the papilla at the extrem ity sw ells, Opens itself,
and at the same time the fi v e to e ight bodie s which had formed

in the interior are expelled one by one T he se are z oospore s ,

De Bary, Recherches,
”
&c. in “ Annales des Sciences Naturelles (4

me

p. 5 ; Cooke in Pop . Sci . Rev .

”
i ii . p. 459.
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which at first take a lenticular form ,
and group them selves before

the m outh Of the parent cell in a globose mass (on) Very soon
,

how ever
,
they begin to m ove

,
and then vibratile cilia Show them

selves (d), and by m eans of these appendages the entire globu le
m ove s in an oscillating manner as one by one the Z oospores
disengage them selves, each becom ing isolated and sw imm ing
freely in the surrounding fluid . T he m ovement is pre cise ly
that Of the z oospore s of Algae.

T he generation of the z oospores comm ences w ithin from an

hou r and a half to three hours afte r the sow ing Of the conidia on

w ater . From the oogonia
,
or resting spores , sim ilar z oospore s,

b ut in greater number, are generated in the sam e manner, and
the ir conduct after b ecom ing free is identical . T he ir m ovem ents

in the w ater usually last from tw o to three
hours

,
then they abate

,
the cilia disappear,

and the spore becom es imm ovable , take s a

globose form
,
and covers itself w ith a

m embrane Of cellulose . A fterw ards the

Spore em its
,
from any point w hatever Of its

surface
,
a thin

,
straight or fi exuous tube ,

w hich attains a length Of from tw o to ten
tim es the diam eter of the Spore . T he ex

trem i ty becom es clavate or sw ollen
,
after

F IG . 92‘

_ Resfi ng Spore
the m anner Of a vesicle , w hich re ceive s by

of Cyswp us ca ndtdus w i th degrees the whole Of the protoplasm .

Z OOSpores e s caped
De Bary then proceeds to describe experi

m ents w hich he had perform ed by w atering grow ing plants
w ith these z oospores, the result being that the germ inating
tube s did not penetrate the epiderm is, b u t entered by the

stom ates, and there put forth an abundant mycelium w hich
traversed the intercellular passages . Altogether the germ ina

t ion O f these conidia or z oospores Offers SO m any difference s
from the ordinary germ ination Of the Uredines

,
and i s so like

that which prevails in P eronosp om ,
in addition to the fact Of

b oth genera producing w inter Spores or oogonia, that w e cannot
feel surprised that the learned mycologist who m ade these
observations should claim for Cystopus an affinity w ith P erono~



https://www.forgottenbooks.com/join


54 FUNGI .

the narrow Opening that remains in place of the papilla . In

normal cases the protoplasm remains united in a single m ass that
show s a clear b ut very delicate outline. When it has reached
the front Of the opening in the conidium ,

which is thus emptied ,

the m ass rem ains imm ovable . In P . denserit is at first Of a very
irregular form , b ut assume s by degrees a regular globose shape .

T his is deprived Of a distinct m embrane , the vacuoles that disap
peared in the expu lsion again become visible

,
b ut soon disappear

for a second tim e . The globule becom es surrounded w ith a
membrane of cellu lose, and soon puts out from the point Oppo
site to the Opening Of the conidium a thick tube w hich grow s in
the sam e m anner as the germ - tube O f the conidia in other
Specie s . Som etim es the expul sion Of the protoplasm i s not com

pletely accom plished a portion Of it remaining in the m embrane
o f the con idium detaches itself from the expelled portion , and
w hile this i s undergoing changes take s the form Of a vesicle,
w hich is destroyed w ith the m embrane . I t is very rare that the
protoplasm is not evacuated

,
and that the conidia give out ter

m inal or lateral tubes in the manner that is norm al to other
species w ithout papillae. T he germ ination just described does
no t take place unle ss the conidia are entirely surrounded by w ater ;
it is not suffi cient that they repose upon its surface . B esides,
there is another condition w hich , w ithou t being indispensable ,

has a sensible influence on the germ ination Of P . macrocarp a , and
that i s the exclusion Of light . T O ascertain if the light or the
darkness had any influence, tw o equal sow ings w ere placed side
by side

,
the one under a clear glass bell , the other under a

blackened glass bell. Repeated m any times
,
the se experiments

always gave the sam e resu lt germ ination in from four to six
hours in the conidia under the blackened glass ; no change in
those under t he clear glass up to the evening . In the m orning
germ ination w as com pleted .

T he conidia of P . umbellzf em rzmn and P . inf estans * show
an analogous structure . T hese bodies, if the irdevelopm ent b e
normal

,
become z oosporangia . When they are sew n upon w ater

,

one sees at the end Of som e hours the protoplasm divided by

This is the mould which produces the potato murrain.
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very fi ne line s, and each Of the parts furnished w ith a sm all

central vacuole . T hen the papi lla of the conidium disappears .
In its place appears a rounded opening, by which the parts Of
the protoplasm are expelled rapidly

,
one after the other. Each

Of these, when free ; imm ediately take s the form Of a perfect
Z oospore , and comm ences to agitate itself. In a few m oments
the sporangium is empty and the Spores disappear from the field
Of the m icroscope .

T he z oospores are oval or sem i - oval
,
and in P . inf estans the

tw o cilia spring from the same point on the inferior border of
the v acucle . T heir number in a sporangium are from six to six
teen in P . infestans, and from six to fourteen in P . mnbellg

’

fé

rarum. T he m ovem ent of the z oospores ceases at the end Of

from fifteen to thirty m inute s . T hey becom e m otionle ss
,
cover

them selves w ith a m em brane Of cellulose , and push out slender
bent germ - tubes which are rarely branched . It is b ut seldom
that tw o tube s proceed from the sam e Spore . T he sam e de

v elOpm ent Of the z oospores in P . infestans is favoured by the
exclusi on Of the light. P laced in a position m oderately lighted
or protected by a blackened bell , the conidia v ery readily pro
duced z oospores .
A second form Of germ ination of the conidia in P . inf estans,

when sown upon a hum id body or on the surface of a drop Of

w ater, consi sts in the conidium em itting from its summ it a
simple tube

,
the ex trem ity Of which sw e lls itself into the form

of an oval vesicle
,
draw ing to itself

,
l ittle by little , all the pro

tOplasm contained in the conidium . T hen it isolates itself from
the germ - tube by a septum ,

and takes all the essential character
istics of the parent conidium . T his secondary conidium can
sometimes engender a third cellule by a sim ilar process . T hese
secondary and tertiary productions have equally the character Of
sporangia . When they are plunged into w ater, the ordinary pro
du ction Of z oospore s take s place.

Lastly
,
there i s a third m ode Of germ ination w hich the conidia

of P . inf estans m anife st, and which consists in the conidium

em itting from its summ it a simple or branched germ- tube . T hi s

grow s in a sim ilar m anner to the conidia first nam ed as of such
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Species as P . (if
/

user. T he conditions which control this form
of germ ination cannot b e indicated, since some conidia w hich
germ inate after this manner w i ll som etime s b e found m ixed
w ith others, the m aj ority O f which furnish Z oospores . I t may

b e that the conidia themselves are in some sort Of abnorm al
condition .

In all the species exam ined the conidia possess the pow er of
germ ination from the m om ent Of their maturity. T he younger
they are the m ore freely they germ inate . T hey can retain thi s
pow er for some days or w eeks , provided they are n o t entirely
dried. Dessication in an ordinary temperature seem ed sufficient
tO destroy the faculty Of germ inating in tw enty- four hours

,
w hen

the conidia had been rem oved from the leaves on which they
w ere produced . T hey none Of them retained the faculty during
a few m onths

,
hence they cannot preserve it during the w inter .

T he germ s of P eronospom enter the foster plant if the spores
are sewn upon a part su itable for the development Of the

parasite . I t i s easy to convince one ’s self that the mycelium ,

Springing from the penetrating germ s
,
soon takes all the

characters that are found in the adult state . Besides , w hen
cu ltivated for some time

,
conidiiphorous branches can b e seen

grow ing
,
identical w ith those to which it ow es its origin . Such

cultivation is SO readily accomplished that it can b e m ade upon
cut leaves preserv ed fresh in a m oist atmosphere .

In the species Of P eronospora that inhabit perennial plants, or
nual plants that last through the w inter, the mycel ium hidden

in the tissues Of the foster- plant lasts w ith it. In the Spring it
re comm ences vegetation

,
and em its its branches into the new ly

form ed organs of its host, there to fructify , T he P eronosp ora

of the potato is thu s perennial by m eans Of its mycelium con
tained in the browned tissue Of the diseased tubers . When in
the spring a diseased potato begins to grow

,
the mycelium rises

in the stalk
, and soon betrays itself by blackish spots . T he

parasites can fructify abundantly on these little stalks
,
and in

consequence propagate them selves in the new season by the
conidia com ing from the vivaciou s mycel ium .

T he diseased tubers Of the potato always contain the myce
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som etimes two or three, develop into sporangia- bearing threads,
w hile the rest are short, pointed , and form a tuft Of rootlets.
Som etim es these rootlets redu ce them selve s to one or m ore
rounded protuberances towards the base of . the sporangia - bear
ing threads .
T here are Often also a certain number of the branche s

w hich had acqu ired a clavate shape
,
and do , not erect

them selves above the surface
,
instead of producing a fertile

thread, w hich w ould seem to have been their first intention,
becom e abruptly attenuated , and are m erely prolonged into a
mycelial filam ent . Although in other specie s chlamyd

’

ospores
are form ed in su ch places on the mycelium

,
nothing of the kind

has been traced in this species , m ore than here indicated. Occa
sionally, when germ ination is arrested prematurely

,
certain

portions Of the hyphae
,
in w hich the protoplasm m aintains its

v itality, become partitioned off. T his m ay b e interpreted as a

tendency tow ards the formation of chlamydospores
,
b ut there i s

no condensation of protoplasm , or investiture w ith a special
m embrane . Later on this isolated protoplasm is gradually
altered, separating into somew hat regular ovoid or fusiform

FIG. 93 .
—Z ygospores Of Mucor phycomyces. (Van T ieghem . )

granu les , which have , to a certain extent, the appearance Of spores
in an a scu s b u t th e se em to b e in ca p able O f G e rm in a t i on .
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Another m ethod of reproduction , not uncommon in Ilf ucorini,
i s de scribed by Van T ieghem in this species . Conjugating
threads on the substratum by degree s elaborate z ygospore s , b ut

these
,
contrary to the m ode in other spe cie s, are surrounded by

cur i ou s branched processe s w hich emanate from the arcuate cells
on e ither side Of the new ly - developed z ygospore . T his system
O f reproduction is again n oticed m ore in d etail in the chapter
on polym orphism .

M . de Seyne s has given the details Of his exam ination of the
Sporidia Of flf orchella esculenta during germ ination .

’6 A number
of these Sporidia, placed in w ater in the m orning, presented, at
nine O

’clock of the same evening, a sprout from one of the

extrem ities, m easuring half the length of
‘

the Spore . In the

m orning of the next day this Sprou t had augm ented, and
become a filam ent three or four times as long. T he next day
these elongated filam ents exhibited some transverse divisions
and some ram ifications. On the third day

,
the germination

being m ore advanced , m any m ore of the Sporidia w ere as com

pletely changed , and presented , in consequence of the e longation ,
the appearance of a cylindrical ruffle, the cellular prolongations
arising from the germ ination having a tendency tow ards one of
the extrem ities Of the longer axis of the sporidium , and m ore
often to the tw o Opposed extrem ities

,
either Simultaneously or

successiv ely. Out of m any hundreds of sporidia exam ined
during germ ination, he had only seen a very few exceptions to
this rule , among which he had encountered the centrifugal
tendency to vegetate by tw o Opposed fi lament s

,
proving that if

it bears a second by the Side of the primal filament Situated at
one of the poles, a second w ould also b e seen from the side of
the filament com ing from the opposite pole .

B efore be ing subm itted to the action of w ater
,
the contents

of the sporidia seemed formed Of tw o distinct parts , one big
drop of ye llow Oil of the sam e form as the sporidium

, w ith
the Space between it and the cell w all occupied by a clear liqu id ,
m ore fluid and less refractive , nearly colourless , or at times

slightly roseate . As the m embrane absorbed the w ater by

Seynes, Essai d ’une Flore Mycologique .
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which it w as surrounded, the quantity Of this clear liqui d w as

augm ented
,
and the rosy tint could b e m ore easily distingu ished .

All the contents Of the Spore , w hich up to this time remained
divided into tw o parts

,
presented altogether one aspect

,
only con

taining num erou s granulations, nearly of equal Siz e
,
completely

filling it
,
and reaching the inner face of the sporic m embrane .

After this tim e the Sporidium augm ents in siz e very rapidly
,

becom ing at times irregular
,
and som etimes even as much as

from tw o to three tim e s its original dim ensions
,
then there

appears at the surface
,
usually at one of the pole s of the ellipse ,

a sm all prom inence
,
w ith an extrem ely fi ne m embrane , w hich

does not appear to separate itself from that w hich surrounds the
Sporidium

,
and it is difficult to say w hether it is a prolongation

of the internal membrane going across the ou tside
,
or simply a

prolongation cau sed by a continuation of tissue Of an unique
m embrane . Som etim es there m ay b e seen at the point w here
the primal filam ent issues from the Sporidium a circular m ark

,

w hich appears to indicate the rupture Of the external m embrane .

From this time another change com es over the contents . We

again find the yellow oh liqu id
,
now occupying the external

position
,
w ith som e drops of colourless or roseate l iqu id in the

centre , SO that the Oily liqu i d and the m ore l impid flu id
interchange the positions w hich they occupied previous to
the comm encem ent of germ ination . Whether these tw o fluids
have undergone any change in their constitu tion is difficult to
determ ine, at all events the oily liquid appears to b e less refrac
tiv e and m ore granu lar, and it m ay b e that it i s a produ ct of
new formation, containing som e of the e lem ents of the prim itive

oily drop . Having regard to the delicate character of the m em

brane of the germ inating filam ents , De Seynes supposed that it
m ight Offer greater facility for the entrance of w ater by endos
m ose , and accoun t for the rapid enlargement Of the sporidia. By
a seri e s of experim ents he becam e satisfied that this w as the

case to a considerable extent, b ut he adds I cannot help
supposing that a greater absorption. of greasy m atter in the cell
w hich i s the first product of germ ination raises an Obj ection to
an aqueou s endosmose . One can also see in thi s experience a
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T here is no reason for doubt that in other of the Discomyceles
the germ ination of the sporidia is very sim ilar to that already
seen and de scribed , whilst in the Pyrenomycetes, as far as w e are

aw are
,
although the produ ction of germinating tubes is by no

m eans difficult
,
development has not been traced beyond this

stage .
*

In the very important observ at ions made byDr. Cunningham at Calcutta
,
on

substances floating in the atmosphere, i t appeared that the Sporidia of many

Sphccrice actually germinated after being taken up by the air. The multitude
of fungus spores which were Observed in everycase was quite extraordinary.
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SEXUAL REPRODUCT ION.

T HE existence of som e sort Of sexual reproduction in Fungi has
long been suspected, although in earlier instances upon iu suf
fi cient grounds ; b ut of late years Observations have multiplied
and facts accumulated w hich leave no doubt Of its existence . I f

the Saprolegnice are left ou t of the question as disputed Fungi
,

there still rem ain a number Of w ell authenticated instances of

the phenomena of copu lation
,
and m any other facts w hich

indicate som e sort of sexual relationship . T he precise m anner
in w hich those m inute bodies

,
so comm on am ongst the

Spkmronemei , which w e prefer to call stylospores, perform
their functions is still to a great extent a mystery ; yet it i s
no longer doubted that certain Species of Ap osp lzwria , P lzoma ,
Sep z

‘
oria , &c .

,
are only conditions of som e Specie s of Splzcerz

'

a ,

Often developed and m atured in close proxim ity to them on the
sam e host. In fEcidium,

Raestelia, &c .
, sperm ogonia are produced

plentifully on or near the same spots on which the fructifi cation
appears , either Simultaneously or at a later period .

* T he rela
tion

’

Of Oyz
‘
z
'

spom to Valsa w as su spected by Fries very m any
years ago

,
and, as since demonstrated, w ith very good reason .

All attempts
,
how ever, to establish anything like sexual repro

duction in the higher form s of Hymenomycetes have at pre sent
been unsuccessful ; and the same m ay b e said Of the Gasteromy

cetes ; b ut in Ascomycetes and P hysomycetes instances abound .

We know not whether any importance is to b e attached to the

M. Tulasne has devoted a chapter to the spermogonia of the Uredines in his
memoir. to which we have already alluded .
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view s of M . A. S . CErsted
,

* w hich have not since been con
firmed, b ut which have been cited w ith some approval by Pro
fessor de Bary, as to a trace of sexual organs in Hymenomycefes.

H e Is supposed to have seen in Agaricus variabilis, P . oocysts
or elongated reniform cells

,
which Spring up like rudim entary

branches Of the filaments Of the mycelium ,
and enclose an abun

dant protoplasm , if not even a nucleus . At the base Of these
oocysts appear the presumed antheridia

,
that is to say, one Or tw o

slender filaments, which generally turn their extrem ities tow ards
the oocysts , and w hich m ore rarely are applied to them . T hen ,
w ithout ulteriorily undergoing any appreciable m odifications, the
fertile cell or oocyst becomes envel oped in a netw ork Of fi la

m ents of mycelium w hich proceed from the one which bears it
,

and this tissue form s the rudim ents of the cap . T he reality of
som e kind of fecundation in this circum stance

,
and the m ode Of

the phenomena, if there i s one, are for the present equally nu

certain . I f M . ( Ersted
’

s Opinion is confirmed
,
naturally the

whole of the cap w ill b e the product of fecundation. Probably
Karsten (Bonplandia , 1862, p . 62) saw something sim ilar in
Agaricus campestris, b ut his account is obscure .

In P bycomyces the organs Of reprodu ction have been subjected
to close exam ination by Van T ieghemd

” and although he failed
to discover chlamydospores in this

,
he describes them in other

Mucors. In this Species , besides the regular sexual develop
m ent, by means of sporangia

,
them i s a so called sexual repro

duction by means of zygospores, which takes place In this w i se.

T he threads which conjugate to form the z ygospore s are slender
and erect on the surface Of the substratum . T w o of these
threads come into close contact through a considerable length ,
and clasp each other by alternate protuberances and depressions .

Some Of the protuberances are prolonged into slender tubes. At

the same time the free extremities of the threads dilate
,
and arch

(Eersted, in
“ Verhandl derKonig. Dan. Gesell. DerWissensch, l st January,

1865 ; De Bary, Handbuch der Physio]. Botanik p. 172 ;
“ Annales

des Sci . Nat.
”

(5 v ol. v . p . 366 .

1” Van T ieghem andLeMonnier, in
“ Annales des Sci. Nat. vol. xvu .

p. 261.



https://www.forgottenbooks.com/join


166 FUNGL

enlarges , the wall of the arcuate cells becomes coloured brown .

T his colouring is m ore marked on the convex side , and it show s
itself first in the cell on which the dichotom ou s branches are

first produced, and w hich retains the darker tint longer than the
other. T he z one from whence the processes issue , and also the

processe s themselve s , have the ir w alls blackened deeply, while
the w alls of the conjugated cells

,
w hich continue to clothe the

z ygospore during the whole of its development, are bluish- black .

By pressure , the thin brittle coat which envelopes the z ygospore
i s ruptured

,
and the coat of the z ygospore exposed , form ed Of a

thick cartilaginou s m embrane
,
studded w ith large irregular w arts .

T he germ ination Of the z ygospores in thi s species has not as

yet been Observ ed
, b ut it is probably the sam e or very similar to

that observed in other species of Mucor. In these the rough
tuberculate epispore splits on one side , and its internal coat
e longates itself and protrudes as a tube filled w ith protoplasm
and oil gl obules, term inating in an ordinary sporangium .

Usually the am ount of nutrim ent contained in the z ygospore
i s exhau sted by the formation Of the term inal sporangium ,

ac

cording to Brefeld it b ut Van T ieghem and Le Monnier rem ark
that in their exam inations they have Often seen a partition
form ed at abou t a third of the length Of the principal filam ent
from the base

,
below w hich a strong branch is given Off

,
and

this is also term inated by a large sporangium .

De B ary has given a precise account of the formation of the
z ygospore in another of the Mucors , Rhiz ojpus n igricans, in which
he says that the filam ents which conjugate are solid rampant
tubes

, w hich are branched w ithout order and confusedly inter
m ingled . Where tw o of these filaments m eet each of them
pushes tow ards the other an appendage w hich is at first cylin

drical and Of the sam e diam eter . From the first these tw o

processes are applied firm ly one to the other by their extrem ities ;
they increase in S iz e

,
becom e clavate

,
and constitute together

a fusiform body placed across the tw o conjugated filam ents .
B etw een the two halves Of this body there exists no constant
diflcrence of siz e often they are both perfectly equal. In each

Brefeld,
“ Bot . Unt . uber Schimmelpilze, p. 31.
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there is collected an abundance of protoplasm ,
and when they

have attained a certain developm ent the largest extrem ity of
each is isolated by a septum f rom the clav ule , w hich thu s becom es

the support or suspender of the Oopu lative cell . T he two conju

FIG . 96.
— Z ygospore Of Rhi zop us in different stages. (De Bary. )

gated cells of the fusiform body are generally unequ al ; the one

i s a cylinder as long as it i s broad
,
the other is disciform

,
and

i ts length i s only equal to half its breadth . T he prim itive m em

brane Of the clav ule form s between the copu lative cell s a solid
partition of tw o m embranes

,
b ut soon after the ce lls have becom e

defined the m edial partition becom e s pierced in the centre
,
and

then soon entirely disappears , SO that the two tw in cells are

confounded in one Single z ygospore , w hich i s due to the union
of tw o m ore or le ss Sim ilar utricle s . After its form ation the

z ygospore still increases considerably in siz e
,
and acqu ire s a

diam eter Of m ore than one- fi fth of a m illim etre . I ts form , is
generally spherical

,
and flattened on the face s which are united

to the suspenders
,
or it resemble s a Slightly e longated cask .

T he m embrane thickens considerably, and consists at the tim e

of m aturity of two superposed integum ents ; the exterior or
epispore i s solid

,
of a dark blackish - blue colour, sm ooth on the

plane faces in contact w ith the su spenders
, b ut covered every

w here else w ith thick w arts
,
w hich are hollow beneath . T he

endospore i s thick and composed of several layers , colourless ,
and covered w ith w arts

,
w hich correspond and fit into those of

the epispore . T he contents Of the z ygospore are a coarsely
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granular protoplasm
,
in which float large oleaginous drops.

While the z ygospore is increasing in siz e , the suspender of the
smaller copu lative cel l becom es a rounded and stipitate utricle ,
often divided at the base by a septum , and which attains almost
to the siz e of the z ygospore . T he suspender Of the larger copu
lative cell preserves its prim itiv e form and become s scarcely any
larger. I t i s rare that there i s not a considerable difference of
siz e between the tw o conjugated cells and the suspenders .*

Sim ilar conjugation w ith like resu lts also take s place in
Syzygi tes megalocarpus. In this specie s the germ ination Of the

z ygospores has been Observed . I f
,
after a certain tim e Of repose

,

these bodies are placed on a m oist substratum , they em it a
germ - like tube , w hich , w ithout originating a proper mycelium ,

develops at the expense of the nutritiv e material Stored in the

zn Spore into a carpophore or fru it bearer, w hich is many times
dichotom ously branched , bearing term inal sporangia character
istic of the species .

I t has already been remarked by us that the Sap rolegnei are
claim ed by s om e authors as Algae, w hilst w e are m ore disposed
to regard them as closely allied to the Mucors

,
and as they

exhibit in themselv es strong evidence in support Of the existence
Of sexual reproduction , w e cannot forbear giving a summary O f

what has been Observed by De B ary and others in this very
interesting and singular group of plants , to which M . Cornu has
recently dedicated an exhaustive m onographs}

~

In Saprolegnia monoica , and others , the female organs consist
of oogonia— that is to say

, Of cell s which are at first globose and

rich in plastic m atter, w hich m ost generally term inate Short
branches Of the mycelium

,
and w hich are rarely seen in an

interstitial position . T he constitutive m embrane Of the adult
oogonia is reabsorbed in a great m any points

,
and is there

pierced w ith rounded holes . At the sam e tim e the plasma i s
divided into a larger or sm aller number of distinct portions

,

which are rounded into little Spheres, and separate from the

De Bary, “ Morphologie und Physiologie der Pilz e
, cap. 5, p. 160;

“ Ann . des. Sci . Nat .
”

p. 3 43 .

1
‘ Cornu

,
in “ Ann. des Sci . Nat . (5

me
v ol. xv . p. 1
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the siz e o f the z oospores of the same plant . T he se particle s
become globose cells

,
grouped in the centre of the antheridium .

Afterwards the contents of these latter cells become divided
into num erou s bacillary Sperm atoz oids, which first break the

w all of their m other cell
,
and then is sue from the antheridium .

T hese rod- like corpuscles
,
which resemble the spermatoz oids in

Vazccb em
’

a , have their m ovem ents assisted by a long cilium . I t

is pre sumable that . here , as in the Algm,
the spermatoz oids

introdu ce them selves into the cavity of the oogonium
,
and un ite

w ith the gonOSpheres.

Am ongst obscure and doubtful bodies are those described
by Pringsheim ,

w hich have their ori gi n in thick filaments or
tubes

,
sim ilar to those w hich form the z oosporangia

,
and re

pre sent so many distinct little m asses of plasma w ithin an
hom ogeneou s parietal ganglion . T he contour of these plastic
masses is s oon delineated in a m ore precise m anner. We

see in their interior some hom ogeneou s granules
, which

are at first globose
,
then oval , and finally travel to the

enlarged and ampullaeform extremity of the generating tube .

T here they becom e rounded or oval cell s covered w ith cellu

lose
,
and emit from their surface one or se veral cylindrical

processes, which elongate tow ards the w all of the conceptacle
,

and pierce i t, w ithout , how ever, ever projecting very far beyond
it . At the same tim e the lacunose protoplasm of each cell
becom es divided into a number of corpuscle s, w hich escape by
the open extrem ity of the cylindrical neck. T hey resemble in
their organiz ation and agility the sperm atoz oids of Acizlya dioica .

T hey soon becom e m otionless in w ater, and do not germ inate .

During the developm ent of these organs, the protoplasm of the
utricle which contains them offers at first completely normal
characteristics

,
and disappears entirely by degrees as they

increase . De B ary and Pringsheim believe that these organs
constitute the antheridia of the species of Saprolegnia to w hich

they belong.

T he oospores of the Sap roleqnice, when arrived at m aturity
,

posses s a tolerably thick double integum ent
,
consisting of an

epispore and an endospore . After a considerable time of repose
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they give rise to tubu lar or vesicu lar germ s
, w

hich
, w

ithout
be ing mu ch elongated

,
produce Z oospore s .*

De B ary has claimed for the oogonia in Oysiop us and P erono

spam a kind o f fecundation w hich deserve s m ention here }
T hese sam e fru its, he says , w hich owe the ir origin to sexual
organs, should bear the nam es of ooyom

'

a and antheridia
, ao

cording to the terminology proposed by Pringsheim for analo
gou s organs in the Algae . T he form ation of the oogonia, or
fem ale organs , commences by the term inal or interstitial sw elling
of the tubes of the mycelium ,

w hich increase and take the form
of large Spherical or oboval ce lls

,
and which separate themselve s

by septa from the tube w hich carries » them . T he ir m embrane
encloses granules o f opaque protoplasm

, m ingled w ith num erous
bulky granule s

,

of colourles s fatty matter.

T he branches of the mycelium w hich do not bear oogonia
apply their obtu se extrem ities against the grow ing oogonia

;

this extrem ity sw e lls , and, by a transverse partition
,
separate s

itself from the
‘

supporting tube . I t i s the antheridium
,
or male

organ , which is formed by this process it takes the form of an
oblique ly clavate or obovate ce llule

, w hich
is alw ays considerably smaller than the

oogonium , and adhere s to its w alls by a

plane or convex area. T he slightly thickened
membrane of the antheridia encloses proto

plasm which is finely granular . I t is se ldom
that m ore than one antheridium applies
i tself to an oogonium .

T he tw o Organs having together achieved
F IG . 98. Conjugat ion in

their development
,
the large granule s con a , an them;

tain ed in the oogon ium accumulate a t i ts dWW (De Barr )

centre to group them se lve s under the form of an irregular
globule deprived of a proper m embrane

,
and surrounded by a

b ed of alm ost homogeneou s protoplasm . T his globule is the

gonosphere, or reprodu ctive Sphere , which, through the m eans of

De Bary, in Annales des Sciences Naturelles (5 v ol. v .

p. 343 ; Hoffmeister’s “ Handbook ” (Fungi ) , cap. v . p . 155 .

De Bary, in “ Annales des Sci . Nat .
”

(4
me

v ol. xx. p . 129 .
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fecundation
,
Shou ld becom e the reproductive body, vegetable

egg, or oospore . T he gonosphere havin g been formed, the
antheridium shoots out from the centre of its face

,
close against

the oogonium
,
a straight tu b e

,
w hich perforates the w alls of

the fem ale cell
,
and traversing the protoplasm of its periphery,

directs itsel f to the gonosphere . I t ceases to e longate itself
as soon as it tou ches it

,
and the gonosphere becom es clothed

w ith a membrane of cellulose
,
and takes a regular spheroidal

form .

Considering the great re semblance of these organs w ith the

sexual organs of the Saprolegniae, w hich
are closely allied to the Algae, and of
w hich the sexu ality has been proved ,
De Bary adds, w e have no doubt w hat
ever that the phenom ena just described
represent an act of fecundation

,
and

Fm . 99 . Antherid ia and
that the tube pushed out by the anthe

oogon ium of Peronosp om . (De ridium should b e regarded as a fecun
Bary ' ) dating tube . I t i s remarkable that
am ongst these fungi the tube projected by the antheridium
eflect-s fecundation only by contact . I ts extrem ity never opens,
and w e never find antheroz oids ; on the contrary

,
the anthe

ridium presents , up to the m aturity o f the oospore
,
the appear

ance which it presented at the m oment of fecundation .

T he primitive m embrane of the oospore
,
at first very thin

,

soon acquire s a m ore sensible thickness , and becomes surrounded

by an external layer ( epospore ) , w hich i s formed at the expense
of the protoplasm of the periphery . T his disappears in propor
tion as the epispore attains m aturity, and finally there only re

m ains a quantity of granules
,
suspended in a transparent w atery

fluid . At the period of maturity, the epispore i s a slightly thick
ened, resistant membrane, of a yellow i sh - brown colour

,
and finely

punctate . T he surface is alm ost always provided w ith brow nish

w arts
,
w hich are large and obtuse , som etim es isolated, and som e

times confluent
,
form ing irregular crests. T hese w arts are com

posed of cellul ose , w hich reagents colour of a deep blue , w hilst
the m embrane w hich bears them preserves its '

prim itiv e colour.



https://www.forgottenbooks.com/join


174 FUNGI .

ceptacles are still spherical and wh ite , and have not attained a
diam eter exceeding the one - tw entieth of a m illimetre, it is suffi
cient to compress them slightly in order to rupture them at the
summ it and expel the “ s colecite .

”
T his occupie s the centre

of the little sphere, and is formed of from six to eight cells ,
curved in the shape of a comm a .

In Pez iz a melanoloma , A. and S ., the sam e observer succeeded
still better in his searches after the scolecite

, which he remarks
i s in this species m ost certainly a lateral branch of the filam ents
of the mycelium . T his branch i s isolated, simple , or forked at a
short distance from its base , and in diam eter generally exceeding
that of the filament w hich bears it. T his branch is soon arcuate
or bent, and often elongated in de scribing a Spiral

,
the irregular

turns of which are lax or compressed . At the same tim e its
interior, at first continuous , becom es divided by transverse septa
into eight or ten or m ore cell s . Som etim es this Special branch
term inates in a croz ier shape , which is involved in the bent part
of another croz ier which terminates a neighbouring filament . In

other case s the grow ing branch is connected, by its extrem ity,
w ith that of a hooked branch . T hese contacts

,
how ever, did

not appear to T ulasne to b e so mu ch normal as accidental . But

of the importance of the ringed body, or scolecite
,

” there w as

no room for doubt
,
as being the certain and habitual rudim ent

of the fertile cup. In fact
,
inferior cells are produced from the

flexuous filam ents which creep about its surface , cover and sur

round i t on all sides
,
while j oining them selve s to each other.

At first continuous
,
then septate

,
these cell s by their union con

stitute a cellular tissu e, w hich increases little by l ittle until the
scolecite i s so closely enveloped that only its superior extrem ity
can b e seen . T hese cellular m asses attain a considerable volume

before the hymenium begins to Show itself in a depression of
their summ it. So

,
long as the ir smallness perm its of their being

seen in the field of the m icroscope
,
it can b e determ ined that

they adhere to a single filam ent of the mycel ium by the base of
the scolecite which rem ains naked.

Although T ulasne could not satisfy him self of the pre sence
of any act of copulation in Ascobolus fmfum ccus, or P ez z

’

z a
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melanoloma , he w as m ore su ccessful w ith P ez z
'

z a omphalodes.

As early as 1860he recogniz ed the large globose, sessile , and
grouped ve sicles w hich originate the fertile tissue

,
b ut did not

comprehend the part w hich these m acrocysts w ere to perform .

Each of the se em its from its summ it a cylindrical tube
,
generally

flexuous, b ut alw ays m ore or less bent in a croz ier shape, som e

times attenuated at the extrem ity. T hu s provided, these u tricle s
resemble so m any tun - Shaped

,
narrow - necked retorts, filled w ith

a granular thick roseate protoplasm . In the m iddle of the se ,
and from the sam e filam ents

,
are generated e longated clavate

cell s
, w ith paler contents , m ore vacu oles, w hich T ulasne nam e s

paracysts. T hese , though produced after the macrocysts, finally
exceed them in height, and seem to carry their summ it so as to
meet the croz ier- like prolongations . I t w ould b e difficult to
determ ine to which of these two orders of cell s belongs the
initiative of conjugation . Som etim es the advance seems to b e
on one Side

,
and som etim es on the other. However this m ayb e ,

the m eeting of the extrem ity of the
connecting tube w ith the summ it of
the neighbouring paracyst is a con
stant fact

,
observed over and over

again a hundred tim es . T here i s no
real junction betw een the dissim ilar
cells above described , except at the
very lim ited point where they m eet,
and there a circular perforation m ay

b e discerned at the end, defined by a
round sw elling, w hich is either barely

v i sible or som etimes very decided .

Everyw here else the two organs may
b e contiguou s

,
or m ore or le ss near to

gether, b ut they are free from any adherence whatever . I f the

plastic m atters contained in the conjugated cells influen ce one

another rec iprocally, no notable m odification in their appearance
re su lts at first . T he large appendicu late cell seem s , how ever, to

yie ld to its consort a portion of the plasm a it contains. One

thing only can b e affi rmed from these phenomena, that the con

F IG. 100.
—Conjugation in Pez zza

mnpha lodes. (T ulasne )



176 FUNGL

jugated cells, especially the larger, w ither and empty them selve s ,
w hile the upright compre ssed filam ents , w hich w ill u ltim ately
constitu te the asci , increase and multiplyfi

“

Certain phenom ena concerned in the developm ent of the

E -rysiplzei belong also to this conne ction . T he mycelium of
E rysiphe cickom cearum, like that of ot her species , consists of
branched filam ents , crossed in all directions, which adhere

- as
they climb to the epiderm is of the plant on w hich the fungu s
live s as a parasite . T he perithe cia are

.

engendered w here tw o

filaments cross each other. T hese sw ell slightly at this point
,

and each em its a process which im itates a nascent branch, and
remains upright on the surface of the epiderm is . T he process
originating from the inferior filament soon acqu ire s an oval form
and a diam eter double that of the filam ent ; then it becom e s
isolated from it by a septum ,

and constitutes a distinct cell,
w hich De B ary }

L term s an oocyst . T he appendage w hich pro
ceeds from the inferior fil am ent always adhere s intim ately to
this cell, and e longates into a slender cylindrical tube

,
whi ch

Tulasne “ On the Phenomena of Copulation in certain Fungi,
”
in “ Ann.

des Sci . Nat . p. 211.

1‘ De Bary, Morphologie und Phys. der Pilz e, cap. v . p. 162.
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threads of T i lletia ,* and sim ilar act s of conjugation , as observed

in som e species of Usti lago. Whether this interpretation should
b e placed on those phenom ena in the present condition of our

know ledge i s perhaps an Open qu estion .

Finally, the sperm ogonia must b e regarded as in som e occul t

manner, which as yet has baffled detection , influencing the per

fection of Sporidia }
L In Rhy

tz
’

sma
,
found on the leaves of

m aple and w illow ,
black pitchy

Spots at first appear, w hich
contain w ithin them a golden
pulp

,
in w hich very slender

corpuscles are m ixed w ith an
abundant mu cilage . T hese
corpu scles are the sperm atia,
w hich in R lzytisma acerinum

are linear and short, in Rhy

tis'ma sa licinum globose . When
the sperm atia are expelled

,
the

strom a thickens for the pro

0

duction of asci and sporidia,

Geig
er. 101.

— T clletza can es W i th conjugat i ng
which are afterw ards developed
during the autumn and w inter .

Several of the spemes of Hysterium also possess Sperm ogonia,
notably H . Frax z

'

ni
,
w hich m ay b e distingu ished from the asci

gerons perithecia w ith which they are associated by their smaller
siz e and flask - like shape . From these the sperm atia are expelled
long before the m aturi ty of the spores. In H yp oa

’
erma v irgul

forum,
H . commune, and H . scirp inum,

the sperm ogonia are

sm all depressed black capsules
,
w hich contain an abundance o f

m inu te sperm atia . T he se w ere form erly regarded as distinc t
specie s , under the nam e of L ep tostroma . In Sti ctis ocella z‘a a
great number of the tubercles do not pass into the perfect state

Berkeley, in “ Journ. Hort . Soc. v ol. 11. p . 107 ; T ulasne,
“ Ann . d . Sc.

‘

Nat . (4
me

v ol. 11. tab . 12.

Tulasne
,

“ New Researches on the Reproduct i ve Apparatus of Fungi
Comptes Rendus,” v ol. xxxv . p . 841.
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until after they have produ ced either linear, very short sper

m atia, or stylospores, the latter be ing reproductive bodies of an
oblong shape

,
equ al in siz e to the perfect Sporidia . Som e of

the tubercle s never pass beyond this stage .

Again, there is a very common fungus which form s black dis
ooid spots on dead holly leaves , called Ocuflzosp om p bacidioidcs,

figured by Greville in his Scottish Cryptogam ic Flora
,

”
which

expels a profusion of m inu te stylospores ; b ut later in the

season ,

'

instead of these , w e find the asci and sporidi a of P lum?
dz

’

um i li cis, so that the two are form s and conditions the one of

the other.
I n Tymp anis cousp ersu _

the sperm ogonia are mu ch m ore com

monly m et w ith than the complete fruit. T here is a great
external resemblance in them to the ascigerou s cups, b ut there
is no evidence that they are ever transform ed into such . T he

perfect Sporidia are also v ery m inute and num erous
,
being

contained in asci borne in cups, w hich u sually surround the

Sperm ogonia .

In several specie s of Dermateu the stylospores and spermatia
co - exist, b ut they are dissem inated before the appearance of the
ascigerous receptacle s , yet they are produced

”

upon a comm on
stroma not unlike that of Tuberculuma .

In its early stage the comm on and w ell - know n B ulgaria

inguiuans, w hich w hen m ature looks like a black P ez iz a , is a
little tubercle

,
the w hole m ass of which i s divided into ram ifi ed

lobe s
,
the extrem itie s of w hich becom e

,
tow ards the surface

,

of
the tubercle

,
receptacle s from whence e scape w aves of Sper

m atia w hich are colourless
,
or stylospores m ixed w ith them

which are larger and nearly black .

Amongst the Sphaam
’

acci numerou s instances m ight b e ci ted
o f m inute stylosporous bodies in consort w ith , or preceding,
the ascigerou s receptacles . A very fam iliar example may b e

found at the base of old nettle stem s in w hat has been nam ed
Ap osp lzaeria acutu, b ut w hich truly are on ly the stylospores of
the Sp fi cc

-riu cont/
f
ormic

,
the perithecia of which flourish in com

pany or in close proxim ity to
‘ them . M ost of these bodies are

so m inute , delicate, and hyaline that the difficu lties in the w ay
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of tracing them in their relations to the bodie s w ith which they

are associated are very great . Nevertheless there is strong pre

sumption in favour of regarding som e of them as perform ing

the functions w hich the name applied to them indicates .

Professor de Bary cautiously refrains from accepting spermatia
other than ' as doubtfu l or at least uncertain sexual bodies .

* H e

says that the Messrs . T ulasne have supposed that the sperm o
gonia represented the m ale sex ,

and that the spermatia w ere

analogou s to Spermatoz oids. T heir Opinion depends on tw o

plau sible reasons ,— the Spermatia
,
in fact, do not germ inate ,

and the developm ent of the spermogonia generally precedes

the appearance of the Sporophorou s organs, a double circum

stance w hich rem inds us of w hat is known of the Spermato
z oids and antheridia of other vegetables . I t rem ained to
discover which w ere the female organs which underw ent
fecundation from the spermatia .

Many organs placed at first amongst sperm atia have been
recogniz ed by M . T ulasne as being them selv e s su sceptible of
germ ination

,
and consequently ought to take their place am ong

legitimate spores . T hen it mu st b e considered that very m any
spores can only germ inate under certain conditions . I t i s,
therefore , for the present a doubtfu l qu estion w hether there
exist really any spermatia incapable of germination , or if the
defau lt of germ ination of these corpuscle s does not rather
depend on the experiments hitherto attempted not hav ing in
cluded the conditions requ ired by the phenom ena . Moreover,
as yet no trace has been discovered of the female organs which
are specially fecundated by the spermatia.

Finally
,
there exist in the Ascomycetes certain organs of

reproduction
,
diverse spore - bearing apparatu s , pycnidia, and

others , w hich
,
like the sperm ogonia , u sually precede asco

phorous fruits . T he real nature of the sperm ogonia and
sperm atia shou ld therefore b e regarded as , at present, very
uncertain ; as regards

,
how ever

,
the sperm atia which have

never been seen to germ inate , perhaps it is as w ell not to
absolutely rej ect the first Opinion form ed concerning them

,
or

De Bary, “ Morphologie undPhysiologie der Pilz e, cap. v . p . 168.
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A GREAT number o f very interesting facts have during late
years been brought to light of the differen t forms w hich fungi
assum e in the course of their devel opment . At the same tim e

,

w e fear that a great m any assumptions have been accepted for
fact, and supposed connections and re lations between tw o or
three or m ore so - called species

,
belonging to different genera,

have upon insu fficient data been regarded as so m any state s or
conditions of one and the same plant . H ad the very pertinent
suggestions of Professor de Bary been m ore generally acted
upon, these suspicions w ou ld have been basele ss . H is observa
tions are so valuable as a caution

,
that w e cannot forbear prefacing

our own remarks on this subj ect by quoting them fi“ In order
to determ ine

,
he says

,
w hether an organic form

,
an organ

,
or an

organism
,
belongs to the sam e series of developm ent as another

,

or that w hich is the sam e i s developed from it, or v ice versé ,

there is only one w ay, v iz .
,
to observe how the second grow s out

of the first . We see the comm encem ent of the second begin as
a part of the first

,
perfect itself in connection w ith it, and at

last it often becom es independent b u t b e it through spontaneou s
dismembering from the first

,
or that the latter b e destroyed

and the second remains , bo th the ir disunited bodies are alw ays
connected together in organic continu ity

,
as parts of a w hole

(single on e) that can cease earlier or later .

By observing the organic continu ity, w e know that the apple
i s the product of developm ent of an apple - tree , and not hung on

De Bary, in Qui rte i lyGerman Magaz ine p. 197.
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it by chance
,
that the pip of an apple i s a product of the develop

m ent of the apple , and that from the pip an apple - tree can at last
b e developed

,
that therew ith all these bodies are members of a

sphere of developm ent or form . I t i s the sam e w ith every sim i
lar experience of our daily life

,
that w here an apple - tree stands,

many apples lie on the ground
,
or that in the place where apple

pips are sow n seedlings
,
little apple - trees , grow out of the

ground, i s not important to our view of the course of develop
ment . Every one recogniz e s that in his daily l ife , becau se he
laughs at a person who thinks a plum which lie s under an apple
tree has grow n on it

,
or that the w eeds which appear am ong the

apple seedlings com e from apple - pips . I f the apple - tree w ith
i ts fru it and seed w ere m icroscopically small

,
it w ould not m ake

the difference of a hair ’s breadth in the form of the question or
the method of an sw ering it

,
as the si z e of the object can

b e of no importance to the latter, and the questions which apply
to m icroscopical fungi are to b e treated in the sam e m anner .

I f it then b e asserted that tw o or several form s belong to a series

of development of one kind, it can only b e based on the fact of
their organic continuity . T he proof is m ore diffi cult than in large

plants
,
partly because of the delicacy

,
m inutenes s , and fragility

of the single parts
,
particu larly the greater part of the my

'

celia,
partly becau se of the resemblance of the latter in different
species

,
and therefore follow s the danger of confusing them w ith

different kinds
,
and finally

,
partly in consequence of the presence

of different kinds in the sam e substratum ,
and therefore the

m ixture not only of different sort s of myce lia, b ut also that
differen t kinds of Spore s are sewn . With some care and pa
t ience

, these diffi culties are in no w ay insurm ountable , and they
must at any rate b e overcom e ; the organic continu ity or non
continuity must b e cleared up, unless the question respecting the
course of development

,
and the series of form s of special kinds,

b e laid on one side as insolvable .

Simple and intelligible as these principles are , they have not
always been acted upon

,
b ut partly neglected

,
partly expressly

rejected, not becau se they w ere considered false
,
b ut be cau se the

difficu lties of their application w ere looked upon as insurmoun t
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able . T herefore another m ethod of exam ination w as adopted ;
the Spore s of a certain form w ere sown ,

and sooner or later they
w ere looked after to see w hat the seed had produced— not every
single spore— b ut the seed en masse

,
that is

,
in other w ords,

w hat had grown on that place where the seed had been sow n .

As far as it re late s to these form s w hich are so w idely Spread ,
and above all grow in conjunction w ith one another —and that
is alw ays the case in the Specimens of w hich w e speak— w e can
never b e sure that the Spore s of the form which w e m ean to test
are not m ingled w ith those of another species. H e w ho has

m ade an attentive and m inute exam ination of this kind knOw s

that w e may b e sure to find su ch a m ixture , and that such an
one w as there can b e afterw ards decidedly proved . From the

seed w hich i s sown , these spores , for w hich the substratum w as

m ost su itable
,
w ill m ore easily germ inate

,
and their development

w ill follow the m ore qui ckly . T he favou red germ s w ill suppress
the less favoured , and grow up at their expense . T he sam e

rel ation exists betw een them as betw een the seeds, germs
,
and

seedlings of a sown summ er plant
,
and the seeds w hich have

been undesignedly sow n w ith it
,
only in a still more striking

m anner, in consequence of the relatively quick developm ent of

the m ildew fungus.

T herefore , that from the latter a decided form ,
or a m ixture of

several form s
,
is to b e found sewn on one spot

,
i s no proof of their

generic connection w i th one w hich has been sow n for the purpose
of experim ents ; and the matter w ill only b e m ore confused if we
call imagination to our aid , and place the form s w hich are found
near one another

,
according to a real or fancied resemblance , in a

certain serie s of developm ent. All those statements on the sphere
of form and connection , w hich have for the ir basis su ch a super
fi cial w ork

,
and are not based on the clear exposition of the con

tinuity of developm ent
,
as by the origin of the connection of the

M ucor w ith P cm
’

cillium,
O idium lactis and M ucor, O idium and

P enicillium,
are rej e cted as unfounded .

A source of error
,
w hich can also interfere in the last - nam ed

superficial m ethod of cultivation for experim ents
,
i s

,
v i z .

,
that

he terogeneous unw ished - for spore s intrude them selves from
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gramim
’

s) which succeeded it. T he simple spored rust first
m akes its appearance

,
and later the bilocu lar “ m ildew .

”
I t is

by no m eans uncomm on to find the tw o form s in the sam e pus

tule . Some have he ld
,
w ithout good reason , that the simple

cells b ecam e afterw ards divided and converted into P ucciu ia ,
b ut this is not the case ; the uredo - spore s are alw ays s imple , and
remain so except in Urcdo linearis, where every interm ediate
stage has been observed . B oth are also perfect in their kind ,
and capable of germ ination .

What the precise relations betw een the tw o forms m ay b e has

as yet n ever been revealed to observers, b ut that the tw o form s

belong to one species i s not n ow doubted . Very m any species
of P ucc iuz

’

u have already been found associated w ith a corre
spending T riclzobusis, and of P lzragmi dium w ith a relative L ecy

flzca , b ut it m ay b e open t o grave doubt w hether som e of the
v erv m any species associated by au thors are no t so classed upon
su spicion rather than observation . We are ready to adm it that
the evidence is strong in favour of the dimorphism of a large
numbe r of species— it may b e ln all

,
b ut this aw aits proof

,
or

substantial presum ption on good grounds . Up to the present w e

know that there are species of T richobas is which have ne v er
been traced to association w ith a P ucc in ia

,
and doubtless there

11 b e specie s of P ucc inia for w hich no corresponding Uredo
or T rickebasz

'

s can b e found .

T ulasne rem arks
,
in reference to P ucc z

'

uz
'

a send/ i
,
in one of his

m em o i rs, that this curious species exhib its, in effect, that a P uc

oiniu may unite thre e sorts of reproductive bodies, w hich, taking
part

,
constitute for the mycologists of the day three entire ly dif

feren t plants —a Trichobasis, a Uromg/ccs, and a P ucc inia . T he

Uredine s are not less rich
,
he adds , in reproductive bodies of

divers sorts than the Pyrenemyccz
‘
cs and the D iscomycetes ; and

w e shou ld not b e surprised at this
,
since it seem s to b e a law ,

alm ost constant in the general harmony of nature
,
that the

smaller the organiz ed be ings are
,
the m ore the ir races are

prolific.
In P ucci i z iu variabilis, Grev .

, it is comm on to find a unicellular

form
,
specie s of T rz

'

clzobasis, in the same pu stules . A like circum
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stance occurs w ith P uccinia v iola/mum,
Link . ,

and T riclzobasz
'

c v io

larum,
B .; w ith P ucciuiuf allcns,C and Tricizobusisf allcus,Desm . ;

also w ith P uccim
’

a mcntlzcc
,
P .

,
and Trz

'

clzobasis L ab ia tarum,
D . C.

In M elampsom ,
again , the prism atic pseudospores ofM elumpsom

sa li cina , Lev .,
are the w inter fru its of L ccytlzeu caprcurum, Lev .

,

as those ofM elamp som pepulz
'

uu
,
Lev .

,
are of L ccytlzca p opulina,

Lev . In the specie s of L ecz/ tlzca themselves w il l b e found , as De

Bary has shown, hyaline cysts of a larger siz e , which surround
the pseudospores in the pu stules in which they are developed .

A good illustration of dim orphism in one of the commonest of
m oulds is given by De Bary in a paper from which w e have
a lready qu oted } H e w rites thus — In every hou sehold there i s
a frequent unbidden guest

,
w hich appears particularly on pre

served fruits, v iz .
,
the mould which is called Aspergi llus glaucus.

I t show s i tself to the naked eye as a w oolly fi occy crust over
the substance , first purely w hite

,
then gradually covered w ith

little fi ne glau cou s
,
or dark green du sty heads . More m inute

m i croscopical examination show s that the fungus consists of
richly ram ifi ed fi ne filam ents , w hich are partly dissem inated in
the

”

substratum
,
and partly raised obliquely over it. T hey have

a cylindrical form w ith rounded ends, and are divided into long
ou tstretched m embers

, each of w hich posse sses the property
w hich legitimatiz e s i t as a vesicle in the ordinary sense of the
w ord ; it contains , enclosed w ithin a delicate structureless w all,
those bodie s which bear the appearance of a finely granulated
m ucou s substance, which is designated by the name of proto
plasm

,
and which either equally fills the cells, or the older the

cell the m ore it is filled w ith w atery cavities called vacuole s .
All parts are at first colourless . T he increase in the length

of the filam ents takes place through the preponderating grow th
near the ir points ; these continually pu sh forward, and, at a
short distance from them

,
su ccessive new partitions rise up,

b ut at a greater distance
,
the growth in the length ceases.

T hi s kind of grow th is called point grow th . T he twigs and

De Bary, Uber die Brandpilz e ” (Berlin, pl. iv . figs. 3 , 4, 5 .

A. de Bary, on Mildew and Fermentation
,
in QuarterlyGermanMagaz ine,

vol. i i . 1872.
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b ranche s spring up as lateral dilatations of the pr i ncipal fi la
m ent, w hich , once designed , enlarge s according to the point
grow th . T his point grow th of every branch is

,
to a certain

extent, unlim ited . T he filam ents in and on the substratum are

the first existing m embers of the fungu s ; they continue so long
as it vegetates. As the parts which absorb nourishm ent from and
consum e the substance , they are called the mycelium. Nearly

every fungu s possesse s a mycelium ,
w hich

, w ithou t regard to
the specific difference of form and siz e , especially show s the
described nature in its construction and grow th .

T he superficial threads of the mycelium produ ce other fi la
m ents beside those num erous branches w hich have been de scribed

,

and which are the fruit thread (carpophore) or conidia thread .

T hese are on an average thicker than the mycelium threads
,
and

only exceptionally ram ifi ed or furnished w ith partitions ; they
rise almost perpendicularly into the air, and attain a length of,
on an average , half a m illim etre , or on e - fi ftieth of an inch

,
b ut

they seldom become longer, and then their grow th i s at an end.

T heir free upper end sw ells in a rounded m anner, and from this
i s produced , on the w hole of its upper part

,
rayed divergent

protuberances, w hich attain an oval form ,
and a length almost

equal to their radiu s , or, in w eaker specimens
,
the diameter of

the rounded head . T he rayed divergent protuberances are the

direct producers and bearers of the preps/gating cells , spores,
or conidia, and are called sterigmata. Every sterigm a at first
produces at its point a little round protuberance , which , w ith a
strong narrow basis

,
re sts upon the sterigma. T hese are filled

w ith protoplasm , sw ell m ore and m ore , and, after some tim e
,

separate them selves by a partien from the sterigm a into inde
pendent cells, spores, or conidia .

T he form ation of the first spore takes place at the same end

of the sterigm a, and in the sam e m anner a second follow s
,
then

a third
,
and so on ; every one w hich springs up later pu she s

i ts prede cessor in the direction of the axis of the sterigma in
the same degree in which it grow s itself ; every su cce ssive spore
formed from a sterigma rem ains for a time in a row w ith one

another . Consequently every sterigm a bears on its apex a chain
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and, i f observed separately, i s found to b e provided w ith a
brownish,

finely v erruculose
,
dotted w all .

T he sam e mycel ium which form s the pedicel for the conidia
w hen it is near the end of its development, form s by norm al
vegetation a second kind of fructifi cation . I t begins as delicate
thin little branches , which are not to b e distingu ished by the

naked eye, and which m ostly in four or six turns , after a qui ckly
term inated grow th , w ind their ends like a corkscrew . (Fig .

T he sinuations decrease in w idth m ore and m ore
,
till they at last

reach close to one another, and the whole end changes from the

form of a corkscrew into that of a hollow screw . In and on
that screw - like body, a change of a complicated kind takes place ,
whi ch is a productive process . In consequence of this

,
from the

screw body a globose re ceptacle i s formed, c onsisting of a thin
w all of delicate cells , and a closely entw ined row of cells sur

rounded by this dense m ass (d). By the en largement of all these
parts the round body grow s so mu ch

,
that by the time i t i s ripe

it is visible to the nake d eye . T he outer surface of the w all
assum es a compactne s s and a bright yellow colour ; the greater
part of the cells of the inner m ass becom e asci for the form ation
of Sporidia

,
w hile they free them selves from the re ciprocal union

,

take a broad oval form , and each on e produ ces w ithin its inner
space e ight sporidia T hese soon entirely fill the ascu s .
When they are qu ite ripe , the w all of the conceptacle becom es
brittle , and from irregular fissure s , arising easily from contact

,

the colourless round sporidia are liberated .

T he pedicels of both kinds of fruit are formed from the sam e

mycel ium in the order just described. I f w e exam ine attentively
,

w e can often see both Springing up close to one another from the

sam e filam ent o f a myce lium . T his i s not very easy in the close
interlacing of the stalks of a m ass of fungi in consequence of
their delicacy and fragility. B e fore their connection w as known

,

the conceptacle s and the conidia pedicels w ere considered as

organs of tw o very different species of fungi . T he conceptacles
w ere called E urotz

'

um lzer~bm~iorum
, and the conidia bearers w ere

called Aspergi llus glaucus.

Allied to E urolz
’

um is the group o f Erysz
'

p lzc z
'

, in which well
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authenticated polymorphy prevails . T hese fungi are deve loped
on the green parts of grow ing plants

,
and at first consist of a

w hite m ou ldy stratum
,
composed of delicate mycelium ,

on w hich
erect threads are produced

, w hich break up into subglobose
j oints or conidia. T he Spe cie s on grass w as named O iclium

moullioz
'

olcs before i ts relationship w as know n , b ut undoubtedly
this is only the conidia of Erysz

'

p lzc gmminis. I n l ike m anner
the vine disease (Oicllum T uckcm

'

) is m ost probably only the
conidia of a “

Species of E rysz
'

p lzc, of w hich the perfect condition
has not yet been discovered . On rose s the old O idium lcuco

conium is b u t the conidia of Sp li ceroflzcca p annosa , and so
o f other Specie s . T he E re/3 519723 w hich u ltim ately app ears on
the same mycelium consists of globose perithecia, externally

FIG. 103. cichoracearum. a . Receptacle ; o. mycelium . (De Bary. )

furnished w ith thread - l ike appendages, and internally w ith asc i
containing sporidia . In this genu s there are no less than fi v e

different form s of fru itf
“ the multiform threads on the mycelium ,

already a lluded to as form s of Oidium,
the asci contained in

the sporangia , w hich i s the proper fru it of the Erysip /ze , larger
stylospores w hich are produ ced in other sporangia, the smaller
stylospores which are generated in the pycnidia, and separate

sporules which are som etim es formed in the j oints of the neck

lace s of the conidia . T hese form s are figured in the Introdu ction

Berkeley, “ lntrod. Crypt . Bot . p . 78, fig. 20.
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to Cryptogam ic B otany from Spkasrotlzcca Castagnei, which is
the hep m ildew fi f T he vine disease

,
hop m ildew

, and rose
m ildew

,
are the m ost destructiv e Species of this group

, andthe

constant annoyance of cultivators .
When fi rst describing an allied fungus found on old paper, and

nam edAscotri clza ckarturum,
the Rev .M . J. Berkeley called atten

t ion to the presence of globose conidia attached to the threads
which surround the conceptacles,1

‘ and this occurred as long
since as 1838 . In a recent Species of Olzaefomz

'

um found on old
sacking

,
Ckccfomium griscum, Cook e ,I w e have found tufts in all

re spects sim ilar externally to the Chmtomium,
b ut no perithecium

w as formed
,
naked conidia b e ing developed apparently at the

base of the coloured threads. I n

t3

Clzwlomium f unicolum, Cooke ,
a black m ould w as also found which m ay possibly prove to b e
its conidia , b ut at present there is no direct evidence .

T he brothers T ulasne have m ade u s acquainted w ith a greater
number of instances am ongst the Sp lzccriacci in w hich multiple
organs of reproduction prevail . Very often old and decaying
individuals belonging to species of B oletus w ill b e found filled ,
and the ir entire substance internally replaced , by the threads and

multitudinous spores o f a golden ye llow parasite
,
to w hich the

nam e of Scpcclouium clzrysosp cmuum has been given . According
to T ulasne

,
this i s m erely a condition of a Sphaeriaceou s fungu s

belonging to his genu s H
T he same observers also fi rst dem onstrated that T ricb oclcrma

m
’

m
’

dc , P .
,
w as b ut the conidia- bearing stage of Hypocrea rufa

,

P .
,
another sphaeriaceous fungu s . T he ascigerous strom a of the

latter i s indeed frequ entlya ssociated in a very close m anner w ith
the cushions of the pretended Tm

'

clzodermu
,
or in other cases the

sam e strom a w i ll give rise to a different apparatu s of conidia ,
o f which the principal elem ents are acicu lar filam ents

,
which are

Short
,
upright

,
and almost Simple

,
and w hich give rise to sm all

See also Berkeley, in “ Trans. Hort . Soc. London
,

v ol. ix. p. 68.

1
~ Berkeley, in “ Ann . Nat. Hist . (June, No. 116.

I Grev illea,” v ol. i . p. 176 .

T ulasne,
“ On Certa in Fungicolous Sphaeri ae n

“ Ann . des Sci . Nat .

4'"e ser. xi i i . p. 5 .
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w ill soon b e discovered that , instead of being simple rounded
heads

,
each tubercle is composed of numerou s smaller

,
nearly

globose bodies , closely packed together, often compre ssed , al l

L IG . 105 .
— Sect ion of Tu bercularia . 0. Threads w i th coni dia

united to a base closely resembling the base of the other
tubercles . I f for a m om ent w e l ook at one of the tubercles near
the Spot w here the crim son tubercles seem to m erge into the
pink , w e shall not only fi nd them particol oured

,
b ut that the red

points are the identical globose little heads just observed in
clusters . T his w ill lead to the suspicion

,
w hich can afterw ards

b e verified, that the red heads are really produced on the stem

or stroma of the pink tubercles.

A section of one of the red tubercles will Show us how much
the internal stru cture differs. T he little subglobose bodies
w hich Spring from a comm on strom a or stem are hollow shell s
or capsules, ex ternally granu lar, internally filled w ith a gelatinous
nu cleus . T hey are , indeed, the perithecia of a Spheeriaceou

fungus of the genus N ectm
’

a
,
and the gelatinous nu cleus contains

the fructifi cation . Still further exam inati on w ill Show that this
fructifi cati on consists o f cylindrical asci , each enclosing eight
e lliptical Sporidia

,
closely packed together

,
and m ixed w ith

slender threads called paraphyse s .
H ere , then , w e have undoubted evidence of N ectria c inna

bam
’

ua
,
w ith its fru it

,
produced in asci grow ing from the stroma

or stem , and in intim ate relati onship w ith w hat w as formerly
named T uberculuria vulgaris. A fungus w i th tw o form s of fruit,

5“ F igs. 104 to 106 by permission from the Gardener's Chronicle .
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one proper to the pink , or T ubercularia form , w ith naked slender
conidia, the other proper to the m ature fungus, enclosed in asci ,
and generated w ithin the w alls of a perithecium . Instances of

thi s kind are now known to b e from uncommon, although

FIG . l o6.
— D. N ectria surrounding Tubercu larw , tuft Nectm

‘

a, cinnabarina

F. section of stroma ; G . ascus and paraphyses.

they cannot always , or often , b e so clearly and distinctly trace
l

d

as in the illustration w hich w e have selected .

I t is not uncomm on for the conidia of. the Splzafria to partake

of the characteristics of a m ou ld, and then the perithecia are

developed am ongst the conidial threads . A recently recorded
instance of this relates to Sphccriu Epoclmii , B . and the

conidia form of w hich w as long know n before the Sp lzmmu

related to i t w as discovered, under the nam e of Ep oclm ium,

fungorum. T he Ep oclmi um form s a thin stratum
,
w hich over

runs variou s species of Corti cium. T he conidia are at first uni
septate . T he perithecia of the Sp lwcm

’

a are at first pale bottle

green , crowded in the centre of the Epochuium,
then black green

granulated, som etimes depressed at the summ it, w ith a m inute

pore . T he sporidia are strongly constricted in the
i

centre , at
first uniseptate , w ith tw o nu clei in each divi sion .

Another Sphaeria. in which the association is undoubted is the

Berkeley and Broome
, in

“ Annals of Natural History No .

‘

1177,

pl. v . fig. 36 ; Cooke, Handbook
,

”
i i . p. 866.
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Sp lzaem
'

a agui lu, which is almost alw aysfound nestling in a

w oolly brow n subiculum , for the m ost part composed of barren
brown jointed threads . T hese threads , however, produce , under
favourable conditions, m os tly before the p erfection of the peri
thecia, m inute subglobose conidia, and in this state constitute
w hat form erly bore the name of Sporofric/zum f uscum, Link .,

b ut

now recogni z ed as the conidia of Sp lzwriu ugu ila .

In Sp lzaeria ulclulans, Schw .
,
a North American Specie s

, w e have
m ore than once found the dark brown subicu lum bearing large
triseptate conidia, having all the characters of the genu s H elm in

tlzosp omum. In Sp lzazria p i losa , P .,
M essrs. B erkeley and Broome

have observed oblong conidia
,
rather irregular in outline , ter

m inating the hairs of the peri thecium .}
L T he sam e authors

have also figured the curiou s pentagonal c onidia Springing from
fi exuous threads accompanying Sp lzccrla feline ,

Fckl.,1
‘ and “ also

the threads resembling those of a Olaclotm
'

cleum w ith the angular
conidia of Sp lzacria

‘

cup ulzf em ,
B . and Br.§ A m ost remarkable

example is also given by the Brothers T ulasne in P leosp ora

polylriclza , in w hich the conidia - bearing threads not on ly
surround

,
b ut grow upon the perithecia, and are crowned by

fas cicles of septate conidia . “
Instance s of this kind have now becom e so num erou s that

only a few can b e cited as examples of the res t. It is not at all
improbable that the m aj ority of w hat are now classed together
as species under the genu s of black m oulds

,
Helmiutkosp orium,

w ill at som e n ot very distant period b e traced as the '

con idia of
different species of ascomycetous fungi . T he same fate may
also aw ait other allied genera

,
b ut until this as sociation i s

e stablished , they mu st keep the rank and position which has
been assigned to them .

An other form of dualism ,
differing somewhat in character

Cooke. “ Handbook
,

”
i i. p . 853, NO. 2549 specimens in Cooke

’

s
“ Fungi

Britannici Exsiccati ,
”
No. 270.

f Berk . and Br.

“ Ann . Nat . Hist . No. 1096.

I
“ Ann. Nat . Hist .

”
No. 1332

, pl. xx. fig. 23.

Ibid . No. 1333 , pl. xxi . fig. 24.

ll T ulasne, Selecta Fungorum Carpologia,
” ii. p. 269

, pl. 29.
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large black soft gelatinou s protuberances on the bark , form ed
by spores escaping and depositing them selves upon and abou t
the apex of the perithecium . T his I suspect to b e an abnorm al
state of a w ell - know n Sphaeria (S . lauclformis) , which grow s
upon birch , and upon birch only.

We m ight multiply
,
alm ost indefinitely, in stances am ongst the

Sp lzaerz
’

acci
, b ut have already given suffi cient for illustration, and

w ill therefore proceed briefly to notice som e ins tances am ongst
the D iscomycetes, w hich also bear their complete or perfe ct fru it
in asci .
T he beau tifu l purple stipitate cups of B ulgaria sarcoz

’

clcs
,

w hich m ay b e seen flourishing in the autum n on old rotten
w ood

,
are often accompanied by club - shaped bodies of the sam e

colour ; or earl ier in the season these clavate bodies m ay b e

found alone , and at one time bore the name of Tremiélla
sarcoz

'

clcs. T he upper part of these clubs dissem inate a great
abundance of straight and very slender Sperm atia. Earlier than
this they are covered w ith globose conidia. The fully - matured
B ulgaria devel ops on i ts hym enium clavate del icate asci

,
each

enclosing eight elongated hyaline sporidia
,
so that w e hav e three

forms of fruit belongi ng to the sam e fungus , v iz . conidia and
Spermatia in the T remella stage, and sporidia contained in asci
in the m ature condition .

* T he sam e phenom ena occur w ith
B ulgaria p urp urca , a larger Specie s w ith different fruit

,
long

confounded w ith B ulgaria sarcoz
'

alcs.

On the dead stem s of nettles i t i s very comm on to m eet w ith
sm all orange tubercles

,
not m uch larger than a pin’s head ,

w hich yield at thi s stage a profusion of slender linear bodies
,

produced on delicate branched threads
,
and at one tim e bore the

nam e ofDacrymg/ces Urticcc , b ut w hich are now acknow ledged to
b e only a condition of a little trem e lloid P ez iz a Of the sam e siz e
and colour

,
w hich m ight b e m istaken for it

,
i f not exam ined

w ith the m icroscope , b ut in w hich there are distinct asci and
sporidia . B oth forms together are n ow regarded as the sam e

fungus
,
under the name of P ez iz a f usario z

'

clcs
,
B .

T ulasne
,

On theReproduct ive Apparatus of Fungi, in ComptesRendus
p . 841 and T ulasne, Selecta Fungorum Carpologia,

”
v ol. iii .
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T he other seri es of phenomena grouped together under the
name of polymorphism relate to form s which are rem oved from
each other , so that the mycelium i s not identical, or , m ore
usually

,
produced on different plants . T he first instance of this

kind to which w e shall m ake reference i s one of particu lar
interest

,
as illustrative of the old popu lar creed

,
that berberry

bushes near corn - fi elds produced m ildew ed corn . T here is a
village in Norfolk, not far from Great Yarmouth, called

“ M il

dew Rollesby,
” because of its unenviable notoriety in days past

for m ildew ed corn
, p roduced , it w as said

, by the berberry
bushes , which w ere cu t down

,
and then m ildew disappeared

from the corn - fi elds
,
so that Rollesby no longer merited its

sobriquet. I t has already been shown that the corn - m ildew

(P uccinia graminis) is dimorphous
,
having a one - celled fru it

(T riclzobasis) , as w e ll as a two - ce lled fru it (P ucciu ia) . T he

fungu s w hich attacks the berberry is a species of cluster - cup

(E cidium bcrbcrialis) , in w hich little cup
- like peridia, containing

bright orange pseudospores, are produced in tu fts or clusters on

the green leaves , together w ith the ir spermogonia.

De Bary’s observations on thi s as sociation of form s w ere pub
lished in In v iew of the popu lar belief

,
he determ ined

to sow the spores of P uccinia gramim
'

s on the leaves of the b er
berry . For this purpose he selected the septate resting Spores from
B oa pratensis and T ri ticum rep ens. H aving caused the Spores to
germ inate in a m oist atm osphere, , he placed fragm ents of the
leave s on which they had devel oped their secondary Spores on

young b ut full - grow n berberry leaves, under the sam e atmo

spheric conditions . In from twenty - four to forty- eight hours

_
a quantity of the germ inating threads had bored through the

w alls - and penetrated am ongst the subjacent ce lls. T his took
place both on the upper and under surface of the leaves . Since ,
in former experiments, it appeared , that the Spores w ould
penetrate only in

‘

those case s where the plant w as adapted to
deve lop the parasite , the connection betw een P . yraminz

’

s and

“ Monatsbericht der Koniglichen Preuss
,
Acad . der Wissenschaften au

Berlin, Jan . 1865 ; Summary, in “ Journ. Roy. Hort . Soc. , London, ” vol. i .

n.s. p. 107.
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E cicl. berbcria
’is seem ed m ore than ever probable . In about ten

days the sperm ogonia appeared. After a time the cut leaves
began to decay, s o that the fungus n evbr get beyond the

spermogonoid stage . Some three - year- old seedlings w ere then
taken , and the germ inat ing resting Spore s applied as before .

T he plants w ere kept under a bell - glass from tw enty - four to
forty - eight hours, and then exposed to the air like other plants .

From the sixth to the tenth day
,
yellow Spots appeared, w ith

Single Spermogonia from the ninth to the tw elfth , spermogonia
appeared in numbers on e ither surface ; and, a few days later,
on the under surface of the leav es , the cylindrical Sporangia
of the afi cidlum made their appearance, exactly as in the

normally developed parasite , except that they w ere longer,
from be ing protected from external agents . T he younger the
leaves

,
the m ore rapid w as the developm ent of the parasite, and

som etimes
,
in the younger leaves, the luxurian ce was far greater

than in free nature . S im ilar plants
,
to the number of tw o

hundred
,
w ere observed in the nursery

,
and though some o f them

had E cldium pustules
,
n ot one fresh pu stule w as produced ;

w hile tw o placed under similar circum stance s
,
b ut w ithout the

application of any re sting spores , remained all the summ er free
from E ciclium. I t seems

,
then , indubitable so far that E cidium

bcrbcridls does Spring from the spores of P uccinia graminis .

I t has
,
however, to he rem arked that De B ary w as not equally

successful in producing the P ucclnia from the spore s of the
E ciclium. In many cases the spore s do not germ inate w hen

pl aced on glass , and they do not preserve their pow er of germ i
nating very long. H e reverts then to the evidence of experi

m ents instituted by agriculturists. BOnn inghausen remarked, in
1818, that wheat , rye , and barley w hich w ere sow n in the neigh

b ourhood of a berberry bu sh cov ered w ith E cia
'
ium contracted

rust imm ediately after the m aturation of the Spore s of the E cidia .

T he rust w as most ab undant where the w ind carried the Spore s .
T he follow ing year the sam e observations were repeated ; the
Spores of the E cz

’

dium w ere collected, andapplied to some healthy
plants of rye . After fi v e or six days these plants w ere affected

w ith rust, while the remainder of the crop was sound. In 1863
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differ not only from those of P uccinia gramm ar, b ut from those
of all other European species.
From this account

,
then, it i s extremely probable that the

E ciclium of the berberry enters into the cycle of existence of
P uccini a yraminis, and , if this b e true, w herefore should not
other Species of P uccinia b e re lated in like manner to other
E cidia ? T his is the conclusion to w hich many have arrived

,

and, taking advantage of certain presumptions , have , w e fear,
rashly associated m any such form s together w i thout substantial
evidence . On the leave s of the primrose w e have commonly a
Specie s of E cla’z

’

um
,
P ucc iuz

'

a
, and Uromg/ces nearly at the same

time ; w e m ay imagine that all these belong to one cycle
, b ut

i t has not yet been proved . Again , Uromyces cacallm
,
Unger ,

Urca’o cacallcc , Unger, and E cla
’ium cacalim,

T humen
,
are con

sidered by Heuflefl g to form one cycle . Numerou s others are
given by Fuck eld

‘ and De B ary, in the sam e m emoir from w hich
w e have already cited, notes Uromg/ccs app endiculatus, Link.

,

U. plzascolorum,
T ul.,and Puccinia z

‘
ragopogonis, Ca .

,
as possessing

fi v e kinds of reproductive organs . T ow ards the end of the year ,
shortly stipi tate spores appear on their stroma, which do not fal l

off. T hese spores , w hich do not germ inate till after a shorter or
longer w inter re st, may conveniently b e called resting spores , or,
as De Bary calls them ,

felcutosp ores, being the last w hich are

produced . T hese at length germ inate
,
become articu lated , and

produ ce ovate or kidney - shaped spore s, w hich in their turn
germ inate , penetrating the cuticle of the m other plant, avoiding

the s tomates or aperture s by which it breathes. After abou t

two or three w eeks , the mycelium ,
wh ich has ram ifi edam ong the

Berne by Shuttleworth in 1833 . I t is named by him xEcz
'

dium graveolens, and

differs in the follow ing particulars from fi ciclium berberidis. The peridia are

scattered as in x73. Epilobiz
’

,
and not collected in clusters. They are not so

much elongated . The cells are larger, and the orange spores nearly twice the
d iameter. There is a decided , strong, b ut unpleasant odour in the fresh plant
hence the name. The abov e figures (figs. 107, of the cells and spores of

both species are drawn by camera lucida to the same scale— 3 80 diameters.

Freiherrn v on Hohenbuhel- Heufler, in (Esterr. Botan . Zeitschrift,
No . 3 , 1870.

Fuckel, Symb olae Mycologicze p. 49.
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tis sues , produces an E c idium
,
w ith its constant companion , sper

mogonia
— distinct cysts

,
that is

,
from which a quantity of m inute

b odie s ooz e out, often in the form of a tendril, the function of
which i s imperfectly known at present, b ut which from analogy
we regard as a form of fruit

,
though it is ju st possible that they

may b e rather of the nature of Spermatoz oids . T he E cidia

contain
, w ithin a ce llular m embranous sac , a fructifying disc,

which produces necklace s of Spore s , w hich ultimately separate
from each other in the form of a granular pow der. T he grains
of which it i s composed germ inate in the ir turn ,

no longer
avoiding the stomate s as before , b ut penetrating through their
aperture into the parenchym . T he n ew resultant mycelium
reproduces the Uredo, or fifth form of fructifi cation

,
and the

Uredo Spores fall off like those of the E cidium,
and in respect

of germ ination ,
and m ode of penetration , pre sent precisely the

sam e phenomena . T he disc w hich has produced the Urec’a

Spores now giv e s rise to the resting Spores , and so the cycle is
complete d?

T he late Professor ( Ersted, of Copenhagen , w as of Opinion
that he had dem onstrated the polym orphy of the T rem elloid
Uredines

,
and satisfied him self that the one conditi on know n as

P odisoma w as b ut another stage of Raesteliad
‘ Some freshly

gathered Specimens of Gymuosp oraugium w ere damped w ith
w ater

,
and during the night follow ing the spores germ inated

profusely
,
so that the teleutospores form ed an orange - coloured

pow der . A little of this pow der w as placed on the leave s of
fi v e sm all sorbs

,
w hich w ere damped and placed under bell

glasses . In fi v e
‘

days yellow Spots w ere seen on the leave s, and
in tw o days m ore indications of Sperm ogonia . T he spermatia
w ere discharged, and in tw o m onths from the first sow ing,

Almost simultaneouslyw ith De Bary, the late Professor (Ersted instituted
experiments, from which the same results ensued , as to d icidium berbericlis and
Puccinia gramim

'

s. See “ Journ. Hort. Soc. Lond .

”
new ser. i . p 85 .

“ Ov ersigt over det Ken. Danske Videos. Selskab s
”

p . 185 . t . 3
, 4 ;

p . 208, t . 3
,
4 ;

“ Resume du Bulletin de la Soc. Roy. Danoise des

Sciences p . 15 p . 38 ; Botanische Zeitung p. 104 ;

Quekett Microscopical Club Journal," v ol. i i . p . 260.
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the peridia of B ocsfclia appeared
,
and w ere developed.

“ T his
trial of Spores, says ( Ersted,

“ has conduced to the result ex

pocted, and proves that the teleutospores of Gymuosp orangium,

when transported upon the sorb
,
give rise to a totally different

fungus, the B wsfclz
’

a cornuta, that i s to say, that an al ternate
generation com es between these fungi. T hey appertain in con
sequence to a single species, and the Gymnosporangium ceased to
b e an independent species , and must b e considered as synony

mou s w ith the first generation of B ccsz
‘
clia . T he Spores have

been transported upon young She e ts of the juniper - tree , and
have n ow commenced to produce som e mycelium in the bark .

T here is no doubt that in next spring it w ill result in Gymna

sp orangium.

”

Subsequently the same learned professor instituted similar
experiments upon other hosts, w ith the Spores of B odisoma , and
from thence he concluded that B oastclia and P odisoma , in all
their known Species

,
w ere b ut form s the one of the other.

H itherto w e are not aw are that these results have been con
firmed, or that the sew ing of the Spore s of Raestelia on juniper
resulted in P odlsoma. Such experiments Should b e received

alw ays w ith care, and not too hastily accepted in their apparent
results as pro v en facts . Who shall say that B aesteli a w ou ld not
have appeared on Sorbus w ithin tw o m onths w ithout the sew ing

of B oclisoma spores —because it is not by any m eans uncomm on
for that fungus to appear upon that plant . I t i s true m any
mycologists w rite and Speak of Rmstclia and P odlsoma (or
Gymnosp oraugium) as identical ; b ut , as w e think , w ithout the
evidence being so complete as to b e beyond su spicion . I t i s,
nevertheless

,
a curiou s fact that in Europe the number of specie s

of B ocstelia and P odisoma are equal , if one Specie s b e excluded ,
w hich is certainly not a good B oclisoma

,
for the reception of

w hich a n ew genus has been proposed .

*

Am ongst the ascigerou s fungi w ill b e found a curiou s b ut inte
re sting genus form erly called Cordyceps, b ut for w hich T ulasne ,
in consequence of the discovery of secondary form s of fruit

,

This is P odz
’

soma f ollicola , B . and En , or, as proposed in “ Journ. Quekett

Club
,

”
i i . p. 267, Sarcos

froma Berkeleyi , C.
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patche s of P enici llium w ere found to b e interm ixedw ith another
mould of a higher development, and far different character .

T his m ould
,
or rather M ucor, consists of erect branching

threads , m any of the b ranche s terminating in a delicate globose ,
glassy head, or sporangium ,

containing numerou s very m inute
subglobose sporidia. T his species w as named III /wow byalinus.

*

T he habit i s very much like that of the P enicillium
,
b ut w ithout

any roseate tint. I t i s almost certain that the Zlf ucor cou ld not
have been present w hen the P eni ci llium w as exam ined

,
and the

leave s on w hich it had grow n w ere enclosed in the tin box
,
b u t

that the Jlf ucor afterw ards appeared on the sam e leaves
,
som e

tim e s from the sam e patches
,
and

,
as it w ou ld appear

,
from the

sam e mycel ium . T he great difference in the tw o species lie s in
the fructifi cation . In the P eni ci llium, the Spores are naked , and
in m oniliform threads w hilst in llfucor the spores are enclosed
w ithin globose m embrane ous heads or Sporangia. Scarcely .

can
w e doubt that the Jlfi wor alluded to above , found thu s interm ixed,
under peculiar circum stances, w ith P enicillz

'

um roseum
,
i s no other

than the higher and m ore complete form of that specie s
,
and

that the P enici llium is only its conidiiferous state . T he pre

sumption in this case i s strong, and not so open to su spicion as it
w ould b e did not analogy render it so extrem ely probable that
such is the case , apart from ' the fact of both form s Springing
from the sam e m ass of mycelium . In such m inu te and delicate
structures it i s very difficult to m anipulate the Specim ens so as
to arrive at positive evidence . If a filam ent of mycelium coul d
b e isolated successfully , and a fertile thread, bearing the fruit of
each form

,
could b e traced from the same individual mycelium

thread
,
the evidence w ou ld b e conclusive . In default of such

con clusive evidence , w e are compelled to rest w ith assumption
until further researches enable us to record the assumption as
facts"”

Apropos of this very connection of P enicz
’

llium w ith M ucor, a
sim ilar Suspicion attaches to an instance noted by a w holly dis

Specimens w ere published under this name in Cooke’s Fungi Britannici
Exsiccat i ,

”
No. 35 9 .

f Cooke,
“ On Polymorphism in Fungi ,

”
in “ Popular Science Review .



POLYMORPHI SM . 207

interested observer to this effect. On a preparation preserved
in a m oist chamber

,
on the third day a white speck w as seen on

the surface
,
consisting of innum erable ‘ yeast ’ cells, w ith som e

filaments
, b ranching in all directions . On the fourth day tufts

of P enici llium had developed tw o varieties— P . glaucum and
P . v iride. T his continued until the ninth day, w hen a few of

the filaments springing up in the m idst of the P enicillium were
tipped w ith a dew drop - like dilatation, excessively del icate a
mere distended pellicle . In some cases they seemed to b e

derived from the sam e filam ent as others bearing the ordinary
branching Spores of P eni ci llium, b ut of this I could not b e
positive . T his kind of fructifi cation increased rapidly, and on
the fou rteenth day spores had undoubtedly developed w ithin the
pellicle , ju st as had been observed in a previou s cultivation

,

precisely sim ilar revolv ing m ovements being also m anifested ” ?

Although w e have here another instance of Jll ucor and P enici llium

grow ing in contact, the evidence i s insufficient to w arrant m ore
than a su spicion of their identity

,
inasmuch as the equally

m inu te spore s of Zlf ucor and P enicillium m ight have m ingled,
and e ach producing its kind, no relationship w hatever have
existed between them , except their developm ent from the same

matrix
"

.

Another case of association— for the evidence doe s not proceed
further - w as recorded by us, i n which a dark - coloured species
of P eni ci llium was closely associated w ith what w e now bel ieve
to b e a species of Jlf acrosporimn— b ut then designated a Sp o
ridesmz

'

um— and a m inute Sp lzmm
'

a grow ing in su ccession on
damp w all - paper. Association is all that the facts w arrant us

in calling it .
We cannot forbear alluding to one of the species of Sfifiwri a

to w hich T ulasn e 1
‘ attributes a varie ty o f form s of fruit, and w e

do so here because w e think that a circum stance so ex traordi
nary shou ld b e confirm ed before it is accepted as absolutely true .

T his refers to the common Sp kazm
’

a found on herbaceou s plants ,

Lewis's “ Report on Micros00pic Objects found in Cholera Evacuations,
Calcutta, 1870.

1
‘ T ulasne

,

“ Selecta Fungorum Carpologia,
”
ii . p. 261.
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known as Sp bwria (P leosp om ) herbarum. First of all the very
comm on m ou ld called Olaa’osp orium herbammz is constituted as
conidia

,
and of thi s again llf acrosp orium sarci imla, Berk . , i s con

sidered to b e another condition . In the next place
,
Oytz

'

spom

orbi cularis
,
Berk .

, and. P lzoma lzerbarmn, “
re st, are regarded as

pycnidia, enclosing styIOSpores. T hen Alternaria team
'

s
,

w hich is said to b e parasitic on Oladosp orz
'

um herbarum, i s held
to b e only a form of that Species

,
s o that here w e have ( including

the peri thecia) no less than six form s or phases for the sam e

fungus . As flfacroszaorium Olzeiranflzz
’

,
Fr.

,
often is found in

company w ith Oladosp oriwn herbarmn
,
that is also open to

su spicion .

We have adduced in the foregoing page s a few instances
which w ill serve to illus trate the polym orphism of fungi .
Some of these it w ill b e observed are accepted as beyond doubt

,

occurring as they do in intimate relationship w ith each other.
Others are considered as scarcely so w ell established, b ut
probable

,
although developed som etim e s on different specie s of

plants . Finally
,
some are regarded as hitherto not satisfactorily

proved, or, it may b e , only suSpicious. In this latter group ,
how ever much probability may b e in their favour, it can hardly
“

b e deem ed philosophical to accept them on such slender evidence
as in some case s alone is afforded. I t w ould not have been
difficult to have extended the latter group considerably by the
addition o f instance s enum erated by variou s mycologists in
their w orks w ithout any explanation of the data upon w hich
their conclusions have been founded . In fact

,
altogether this

chapter m ust b e accepted as illustrative and suggestive , b ut by
no m eans as exhaustive .

0

4? Corda, Pi achtfi ora
,

”
plate vn .
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possible , and probably w ould b e i f e very bane ful fungus had the

w ord POI SON inscribed in capitals on its pileu s .

T he inquiry is constantly being made as to w hat plain rules
can b e given for distingui shing poisonous from edible fungi, and

w e can answ er only that there are none other than those w hich
apply to flow ering plants . How can aconite , henbane , oenanthe ,
stram onium ,

and such plants
,
b e distingui shed from parsley,

sorrel
,
w atercres s , or spinach ? Manifestly not by any general

characters , b ut by specifi c differences . And so it i s w ith the

fungi . We must learn to discrim inate Agarz
'

cus mascarias from
Agari cus rubescens, in the same manner as w e w ou ld discrim inate
parsley from E tlzusa cynap ium. Indeed , fungi have an advantage
in thi s respect, since one or tw o general cautions can b e given

,

w hen none su ch are applicable for higher plants. For instance ,
i t may b e said truly that all fungi that exhibit a rapid change
to blue when bruised or broken shou ld b e avoided ; that all
Agarics are open to suspicion w hich possess an acrid taste that
fungi found grow ing on w ood should not b e eaten un le ss the
specie s i s w ell known ; that no species of edible fungu s has a
strong

,
unpleasant odour, and sim ilar cautions , w hich ,

after all
,

are insufficient. T he only safe guide lie s in m astering
,
one by

one , the specific distinctions , and increasing the num ber of one
’

s

ow n esculents gradually
,
by dint of know ledge and experience

,

even as a child learns to distingu i sh a fi lb ert from an acorn
,
or

w ith w ider experience w ill thrust in his m outh a leaf of Oxalz
'

s

and reject that of the w hite clover .

One of the m ost de leteriou s of fungi that w e possess is at the
sam e tim e one of the m ost beautiful. T his is the Agaricus
muscam

’

us
,
or Fly Agaric

, which i s sometimes used as a fly
poison .

* I t has a bright crim son pileus studded w ith pale
w hitish (sometimes yellow ish) w arts , and a stem and gills of
iv ory whitene ss . Many instances have been recorded of poison
ing by this fungu s

,
and amongst them some B ritish soldiers

ab road
,
and yet it cannot b e dou b ted that this fungus i s eaten in

A detailed account of the peculiar properties of this fungus and its employ
ment as a narcotic w ill b e found in Cooke ’s “ Sev en Sisters of Sleep,

”

p. 337.

I t is figured in Grev ille’s “ Scottish Cryptogamic Flora,
”

plate 54.
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Rusma. T wo instances have com e under our notice of persons
w ith som e botanica l know ledge , and on e a gardener, who had
resided in Ru ssia and eaten of this fungu s . In one case the Fly
Agaric w as collected and show n to us

,
and in the other the

figure was indicated, so that w e m ight b e under no doubt as to
the species . Only one hypothesis can b e advanced in explana
tion . I t is know n that a large number of fungi are eaten in
Russia, and that they enter much into the dom estic cookery of
the peasantry, b ut it is also known that they pay considerable
attention to the mode of cooking, and add a large am ount of salt
and vinegar

,
both of which , w ith long boiling, must b e pow erful

agents in coun teracting the pois on (probably somewhat volatile )
of such fungi as the Fly Agaric . In this place w e m ay give a
recipe published by a French author of a process for rendering

poisonou s fungi
“

edible . I t must b e taken on his au thority, and
not our own , as w e have never m ade the experim ent

,
no tw ith

standing it seem s som ew hat feasible — For each pound of m ush
room s

,
cut into m oderately sm all pieces, take a quart of w ater

acidu lated w ith tw o or three spoonfu ls of vinegar, or tw o Spoon
ful s of bay salt . Leave the mushroom s to m acerate in the li quid
for tw o hours

,
then w ash them w ith plenty of w ater ; this done ,

put them in cold w ater and m ake them boil . After a quarter or
half hour ’s boiling take them off and w ash them ,

then drain , and
prepare them either as a Special dish , or use them for seasoning
in the sam e m anner as other Species.

axe

T his m ethod is said to have been tried successfully w ith some

of the m ost dangerou s kinds . Of these may b e m entioned the

em etic mushroom , Russula emetica , w ith a bright red pileus and

Pour chaque 500 grammes dc champignons coupes en morceaux d’

assez

mediocre grandeur, i l faut un litre d ’eau acidulée par deux ou trois cuillerées de
v inaigre, ou deux cuillerées de sel gris. Dans le cas on 1

’

on n
’

aurait que de l
’

eau

a. sa disposi tion, il faut la renou veler une ou deux fois. On laisse les cham

pignons macérer dans le liqu ide pendant deux heures ent i eres, puis on les lav e a
grande eau . Ils sont alors mis dans de l’eau froide qu’

on porte a l
’

é bullition , et

apres nu quart d’

heure ou une demi - heure, on les retire, on les lave, on les

essuie
, et ou les appré te soit comme nu mets Spécial, ct ils comportent les

memes assaisonnements que les autres
, soit comme cond iment — Morel T rai té

des Champ ignons, p . lix. Paris, 1865.
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white gills , w hich has a clear, w axy, tempting appearance , bu t

which is so virulent that a small portion i s sufli cient to produce
disagreeable consequences . I t w ould b e safer to eschew all fungi

w ith a red or crim son pileus than to run the risk of indulgi ng i n

this . A white Species, which , however, is not v ery comm on ,
w ith a bu lbous base enclosed in a volva

,
called Agaricus vermas,

should also b e avoided . T he pink spored specie s should also b e
regarded w ith su spicion . Of the B elch} several turn blue w hen

ou t or broken , and these again require to b e discarded. T his is

e specially the case w ith B oletus Zuridusat and B oletus Sa tanas,
’

l
’

tw o Specie s which have the under surface or orifice of the pore s
of a verm ili on or blood - red colour .
N ot only are Specie s which are known to b e poisonou s to b e

avoided , b u t discretion Shou ld b e used in eating recogniz ed good
species . Fungi undergo chem ical change s so rapidly that even

the cu ltivated mu shroom may cause inconvenience if kept so
long after being gathered as to undergo chem ical change . I t i s
not enough that they should b e of a good kind , b ut also fresh .

T he employment of plenty of salt in the ir preparation is calcu

lated very mu ch to neutraliz e any deleterious property. Salt,
pepper, and vinegar are mu ch m ore freely employed abroad in
preparing fungi than w ith us

, and w ith manifest advantage .

I t is undoubtedly true that fungi exert an important influence
in skin diseases . T his seem s to b e adm itted on all hands by
m edical m en

,i how ever mu ch they m ay differ on the question of
the extent to which they are the cau se or consequence of disease .

Facts generally seem to bear out the Opinion that a great number
of skin diseases are aggravated, and even produced

,
by fungi .

Robin § insists that a peculiar soil is necessary, and. Dr. Fox
says it is u sually taught that tuberculous, scrofulou s, and dirty

people furnish the best nidus . I t i s scarcely necessary to enu

Sm i th
’

s
“ Chart of Poisonous Fungi , fig. 10.

1" Ibid . fig. 27. I t would b e well to become acquainted w i th all these figures.

I “ Skin Diseases of Parasitic Origin,” byDr T ilbury Fox . London
,
1863 .

Robin, Hist . Nat . des Végétaux Parasi tes.
”
Paris

,
185 3 . Kuchenmeister

,

Animal and Vegetable Parasites of the Human Body. London
, Sydenham

Society, 1857.
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Hallier
,
b ut when it w as shown that no such fungus w as found

on rice
,
this phase of the theory collapsed . Special and compe

a

tent experts w ere sent from this country to exam ine the prepara
tions and hear the explanations of Dr. H allier on his theory of

cholera contagion
, b ut they w ere neither convinced nor satisfied .

As long ago as 1853 , Dr . Lauder Lindsay exam ined and
reported on cholera evacuations

,
and. in 1856 he declared I t

w ill b e evident that I can see no satisfactory groundwork for
the fungu s theory of cholera

,
which I am not a little surprised

to find still possesses powerful advocates .” And of the exam
inations undertaken by him he w rites T he mycelium and
sporules of various species of fungi , constituting various form s
of vegetable m ould

,
w ere found in the scum of the vomit , as

w ell as of the stools
, b ut only at som e stage of decomposition .

T hey are found
,
how ever, under sim ilar circum stances , in the

vom it and stools of other diseases , and , indeed , in all decom
posing animal fluids

,
and they are there fore far from pecu liar to

cholera .

”

Some w riters have hel d that the atmosphere i s often highly
charged w ith fungi spores

,
others have denied the presence of

organic bodies to any extent in the air . T he experim ents con
ducted in I ndia by Dr Cunningham t have been convincing
enough on this point. T hi s report states that spore s and sim ilar
cell s w ere of constant occurrence

,
and w ere generally pre sent in

considerable numbers . T hat the maj ority of the cells w ere living
and ready to undergo development on m eeting w ith suitable
conditions w as very m anifest

,
as in those cases in which prepa

rations w ere retained under observ ation for any length o f tim e ,

germ ination rapidly took place in many of the cel ls ; indeed ,
m any Spores already germ inating w ere deposited on the slides.

In few instances did any dev elopm ent take place b eyond the

Dr. Lauder Lindsay, “ On Microscopical and Clinical Characters of Cholera
Evacuat ions,

" reprinted from Edinburgh Medical Journal, ” February and

March
,
1856 also “ Clinical Notes on Cholera

,

”
byW. Lauder Lindsay, M.D

in Association Med ical Journal” for April 14, 1854.

MicrOSCOpic Examinations of Air, from the Ninth Annual Report of the
SanitaryCommissioner,

"
Calcutta, 1872.
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formation of mycel ium or m asses of torul oid cells , b ut in
one or tw o distinct sporules w ere developed on the filaments
arising from som e of the larger septate spores, and. in a few
others P enicz

'

llimn and Asp ergz
'

llus produced their characteristic
heads of fructifi cation .

With regard to the precise nature of the spores and other
cells present in various instances little can b e said, as, unless
their development w ere to b e carefully follow ed ou t through all

its stage s, it is impossible to refer them to their correct specie s
or even genera. T he greater number of them are apparently
referable to the old orders of fungi— Spkwronemci, ZlI elancone i ,

T orulace i , D ematiei
,
and JlI uccdincs, w hile some probably b e

longed to the P ucciniei and Coaemace i . Am ongst those belonging
to the T orulacei , the m ost intere sting w as a representative of
the rare genu s T etrap loa. Distinct green algoid cells occurred
in some Specimens . T hen follow in the report details of ob ser

v ations made on the rise and fall of diseases , of which diarrhoea,
dysentery, cholera, ague , and. dengue w ere se lected and compared
w ith the increase or dim inution of atm ospheric cel ls . T he con
elusions arrived at are

“ Spores and other vegetable cells are constantly pre sent in
atmospheric dust, and u sually occur in considerable numbers ;
the m ajority of them are living, and capab le of grow th and
development . T he am ount of them present in the air appears
to b e independent of conditions of velocity and direction of the
w ind , and their number i s not dim inished by m oisture .

N0 connection can b e traced betw een the numbers of
bacteria, Spores

,
&c .

,
present in the air, and the occurrence of

diarrhoea
,
dysentery , cholera, ague , or dengue , nor between the

presence or abundance of any special form or form s of cells
,
and

the prevalence of any of these diseases .
T he amount of inorganic and amorphous particles and other

débris suspended in the atm osphere i s directly dependent on

conditions of m oi sture and. velocity of w ind .

”

T his report is accompanied by fourteen large and w ell - executed
plates

,
each containing hundreds of figures of organic bodie s col

lected from the air between February and September . I t is valu
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able bo th for its evidence as to the number and character of the

spores in the air, and also for the tables show ing the relation
betw een fi v e form s of disease , and their fluctuations

,
as com

pared w ith the am ount of Spore s floating in the atm osphere .

We are fain to believe that w e have represented the influence
of fungi on m an as far as evidence seem s to w arrant . T he

presence of form s of m ould in som e of the ir incipient conditions
in different diseased parts of the hum an body

,
externally and

internally
,
may b e admitted w ithou t the assumption that they

are in any m anner the cau se of the diseased tissues, except in
such cases as w e have indicated . H ospital gangrene m ay b e

alluded to in this connection
,
and it is possible that it may b e

due to som e fungus allied to the crim son spots (blood rain)
which occur on de cayed vegetation and m eat in an incipient
stage of decomposition . T his fungus w as at one tim e regarded
as an algal

,
at another as animal b ut it is mu ch m ore probable

that it is a low condition of som e common m ould. T he readiness
w ith w hich the spores of fungi floating in the atm osphere
adhere to and establish them selves on all putrid or corrupt sub

stances is m anifest in the experience _of all w ho have had to do
w ith the dressing of w ounds

,
and in this case it is a matter of

the greatest importance that, as mu ch as possib le
,
atmospherical

contact shoul d b e avoided .

Re cently a case occurred at the B otanic Gardens at Edin
burgh w hich w as som ewhat nove l . T he assist ant to the bota
nical professor w as preparing for dem onstration some dried
Specim ens of a large puff- ball , filled w ith the dust - like Spores ,
w hich he accidentally inhaled

,
and w as for some tim e confined

to h is room under m edical attendance from the irritation they
caused . T his w ould seem to prove that the Spores of som e

fungi are liable
,
w hen inhaled in large quantities, to derange

the system and becom e dangerous b ut under usual and natural
conditions such Spores are not likely to b e present in the atm o
sphere in sufficient quantity to cause inconvenience . I n the

au tumn a v ery large number o f basidiospores must b e present
in the atm osphere of w oods , and yet there i s no reason to
believe that it is m ore unhealthy to breathe the atmosphere of
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b er to have seen before or s ince ; the clothes of a person
w alking through the rusty field soon becam e orange - coloured
from the abundance of spores . Graz iers on this point again
seem to b e generally agreed, that they do not think red ru st
has been proved to b e injuriou s to cattle . T he direct influence
of fungi on quadrupeds

,
birds

,
reptilia, &c .

,
seem s to b e in

fi n itesimally small .
Insects of various orders have been observed from tim e to

time to become the prey of fungi fi
“ T hat known at Guadaloupe

under the nam e of L a Gue
‘

pe Végé tale , or vegetable w asp
,
has

been often cited as evidence that
,
in som e instances at least

,

the fungu s attacks the insect w hilst still living . Dr. Madianna

states that he has noticed the w asp still living w ith its in
cumbrance attached to it

,
though apparently in the last stage of

existence
,
and seeming about to perish from the influ ence of its

destructive parasiteq
L T his fungus is called by T ulasne T orrub z

'

a

sp /zecoccp kala j About tw enty- fi v e species of this genus of
Sphznriaceous fungi have been described as parasitic on insects.

Five specie s are recorded in South Carolina
,
one in Penn

sylvania, found on the larvae of the May
- b ug, and one other

North Am erican species on Nocturnal Lepidoptera
,

one in

Cayenne , one in B raz il
,
on the larv a of a Cicada , and one on a

species of ant
,
tw o in the We st Indies

,
one in New Guinea on

a Species of 0000268
,
and one on a Species of Vesp a in Senegal .

In Australia tw o species have been recorded
,
and two are natives

of New Z ealand . Dr. H ooker found two in the Khassya m oun
tains of India

,
and one Am erican Species has also been found

at Darj eeling. I t has long been known that one species , w hich
has a m edicinal repute there , is found in China

,
w hilst three

have been recorded in Great Britain . Opinions are divided as
to w hether in the se ins tances the fungus cause s or is subsequent
to the death of the insect. I t is generally the belief of ento
m ologists that the death of the insect is caused by the fungus .

Gray, C . ,
Notices of Insects that are Known to Form the Bases of Fungoid

Parasi tes. London , 1858.

1‘ Halsey, “ Ann . Lyceum,

”
New York

,
1824

, p. 125.

j: T ulasne, Selecta Fung. Carp.

”
v ol. ii i . p. 17.
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In the case of I sam
'

a Sphinmtm,
w hich is the conidia form of a

species of Torrubia
,
the m oth has been found standing on a lea f,

as during life , w ith the fungu s sprouting from its body .

O ther and less perfect form s of fungi als o attack insects .
During the summer of 1826

,
Professor Sebert collected a great

m any caterpillars of Arctia v i lli ca , for the purpose of watching
their grow th. T hese insects on arriving at their fu ll siz e becam e

quite soft
,
and then suddenly died . Soon after they becam e

hard, and, if bent, w ould easily break into two piece s . T heir
bodies w ere covered w ith a beautiful shining w hite m ould .

I f som e of the '

caterpillars aflected w ith the parasitic m oul d
w ere placed on the same tree w ith those apparently free from
its attack

,
the latter soon exhibited signs that they also w ere

attacked in the same manner, in consequence of com ing into
contact w ith each other .

*

During the Spring of 1851, som e tw elve or twenty specim ens
w ere found from amongst myriads of Ci cada scp tcmdccim,

w hich
,

though living
,
had the posterior third of the abdom inal contents

converted into a dry
,
pow dery

,
ochreou s - yellow compact m ass

of sporuloid bodies . T he outer coverings of that portion of
the insect w ere loose and easily detached , leaving the fungoid
m atter in the form o f a cone affixed by its base to the unaffected
part of the abdomen of the insect . T he fungu s m ay comm ence

,

says Dr. Leidy
,
its attacks upon the larva, develop its mycelium ,

and produce a sporular m ass w ithin the active pupa, when m any
are probably de stroyed ; b ut shou ld som e b e only affected so far
as not to de stroy the organs imm ediately essential to life , they
m ight undergo their m etamorphosis into the im ago , in w hich
case they w ould b e affected in the m anner previou sly describ ed t
T he comm on house - fly in autumn is very usually subj ect to

the attacks of a m ouldy fungus called Sp orcndoncma ma sccc
,
or

Emp asa mused? in form er time s
,
which is n ow regarded as the

terrestrial condition of one of the Sap rolcgnici i T he flie s
becom e sluggish

,
and at last fix them selves to som e obj ect on

“ Berlin Entom. Zei tung, 1858
, p . 178.

“ Smithsonian Contri but ions to Knowledge, v . p. 53 .

Wiegmann Archiv . 1835
,
i i . p. 354 ;

“ Ann. Nat . Hist. 1841, 405.
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which they die , w ith the ir legs extended and head depressed,
the body and w ings soon becom ing covered w ith a m inute white
mould

,
the j oints of w hich fall on the surrounding obj ec t. Ex

amples are readily distinguished when they settle on w indow s

and thu s succum b to the ir foe . Mr. Gray says that a sim i lar
m ould has been observed on individuals of the w asp fam ily .

A Grylloz
‘

a lpa was found in a w ood near New ark ,
Delaw are ,

U. S .
,
upon turning over a log. T he insect w as seen standing

very quietly at the m outh of its oval cell , which i s form ed
in the earth , having a short curved tube to the surface . Upon
taking it up it exhibited no signs of m ovem ent

,
though perfectly

fresh and lifelike in appearance . On exam ining it next m orning
it still pre sented no signs of life . E v ery part of the insect w as

perfe ct
,
not even the antennae being broken . Upon fee l ing i t

,

it w as very hard and re si stan t, and on making an incis ion
through the thorax it exhaled a fungoid odour. T he insect had

b een invaded by a parasiti c fungus which everywhere fill ed the
anim al

,
occupying the position of all the soft tissue , and extend

ing even into the tarsal joints . I t formed a yellow ish or cream
col oured compact massfi f

T he de structive silk - w orm disease
,
B otrytis B assiana , is al s o

a fungus w hich attacks and destroys the living insect
,
concern

ing which an imm ense deal has been w ritten , b ut which has not

yet been eradicated . I t has also been supposed that a low form
or imperfec t condition of a m oul d has mu ch to do w ith the

disease of bees known as foul brood .

”

1
‘

P cni cilliam F icbcri , figured by Corda on a beetle , w as doubt
less developed entirely after death

,
w ith w hich event it had

probably nothing w hatever to do . I Sufficient, how ever, has
been w ritten to Show that fungi have an influence on inse ct life

,

and this m ight b e extended to other animal form s
,
as to Spiders

,

on w hich one or tw o species of I saria are developed , w hilst
Dr. Leidy has recorded observations on Ja las § w hich m ay b e

Leidy,
“ Proc. Acad . Nat . Sci . Phil. ” 1851, p. 204.

1
‘ Gardener's Chronicle,” November 21, 1868 .

I Corda, “ Prachtfiora, pl. ix.

Leidy, Fauna and Flora w ithin Living Animals
,

”
in “ Smi thsonian Cun

tributions to Knowledge.
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which preys upon the fungus ; and in the United States Dr .

Bolles informs us that som e Specie s of [E cidiam are so con
stantly infested w ith this red larva that it is scarcely possible
to get a good Spec imen

,
or to keep it from i ts sw orn enemy .

M inute Angui llidcc reve l in tufts of m ould , and. fleshy Agarics ,
as they pass into decay

,
become colonies of insect life . Small

c ia’oyatcra , belonging to the T ineina , appear to have a liking
for such P olyporci as P . sag/areas w hen it becom e s dry and
hard, or P . squamosa s w hen it has attained a sim ilar condition.

Acam
’

and P socidcc attack dried fungi of all kinds, and speedily
reduce them to an unrecogniz able pow der .

I I I . What are the influences exerted by fungi on other
plants ? T his is a broad subj e ct

,
b ut w ithal an important one ,

since these influences act indirectly on man as w ell as on the

low er animals . On m an
, inasmuch as it interfere s w ith the v ege

table portion of his food
,
e ither by checking its production or

depreciating its quality. On the low er animals , since by this
m eans not only i s the ir natural food deteriorated or dim inished

,

b ut through it injuriou s effects are liable to b e produced by the
introduction of m inute fungi into the system . T hese remark s
apply mainly to fungi w hich are parasitic on living plants. On

the other hand , the influence of fungi must not b e lost sight of
as the scavengers of nature w hen dealing w ith dead and decay
ing vegetable matter. T herefore , as in other instances , w e have
here also good and bad influence s interm ingled

,
so that it can

not b e said that they are w holly evil , or unm ixed good.

Wherever w e encoun ter decaying vegetable m atter w e m eet
w ith fungi

,
l iving upon and at the expense of decay

,
appropri

ating the changed elem ents of previou s vegetable life to the
support of a n ew generation, and hastening disintegration and
assim ilation w ith the soil . No one can have observed the
mycelium of fungi at w ork on old stumps

,
tw igs

,
and decayed

w ood , w ithout being struck w ith the rapidity and certainty w ith
w hich disintegration is being carried on . T he gardener casts
on one Side

,
in a pile as rubbish , tw igs and cuttings from his

trees
,
w hich are u seless to him ,

b ut w hich have all derived much
from the soil on w hich they flourished . Shortly fungi m ake
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their appearance in Specie s almos t innum erable , sending the ir
subtle threads of mycelium deep into the tis sues of the w oody
substance

,
and the whole mas s teem s w ith new life . In this

m etam orphosis as the fungi flourish so the tw igs decay, for the

new life i s supported at the expen se of the old
,
and together

the destroyers and the ir victim s return as u seful constituents to
the soil from whence theyWere derived , and form fre sh pabu lum
for a succeeding season of green leaves and sweet flow ers . In

w oods and fore sts w e can even m ore readily appreciate the good
offices of fungi in accelerating the decay of fallen leave s and
tw igs which surround the base of the parent trees . In such
places Nature is left absolutely to her own resources

,
and. w hat

m an w ould accomplish in his carefu lly attended gardens and
Shrubberie s mu st here b e done w ithou t his aid . What w e call
decay is m erely change ; change of form ,

change of relationship ,
change of composition ; and all the se changes are effe cted by
various combined agencies

fi w ater
,
air

,
light

,
heat, these furnish

ing new and. su itable conditions for the developm ent of a new
race of vegetables . T hese

,
by the i r vigorous grow th

,
continue

what w ater and oxygen, stimulated by light and heat
,
had

begun
,
and as they flourish for a brief season on the fallen

glories of the past summer
,
m ake preparation for the com ing

Spring.

Unfortunate ly this destructive pow er of fungi over vegetable
tissue s is too often exemplified in a manner which man does not

approve . T he dry rot i s a nam e w hich has been given to the
ravages of m ore than one species of fungu s which flourishe s at

the expense of the timber i t destroys . One of these forms of
dry rot fungu s is flf cra lias lacrymans

, which is sometime s spoken
of as if it w ere the only one , though perhaps the m ost de struo
tiv e in houses . Another is P olyp orus hybridas, which attacks
o ak - bu ilt ve ssel s and these are not the only one s w hich are

capable of m ischief. I t appears that the dry rot fungus acts
indirectly on the w ood , w hose cells are saturated w ith i ts ju ice

,

and in consequence lose the ir lignine and cellulose , though their
walls sufler no corrosion . T he different form s of decay in w ood

Sowerby
’

s Fungi,
”

plates 289 and 387, fig. 6 .
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are accompanied by fungi , which either completely de stroy the
tissue, or alter i ts nature so much by the abstraction of the
cellulose and lignine , that it becom es loose and friable . T hus
fungi indu ce the rapid de stru ction of decaying w ood . T hese
are the conclusions determ ined by Schacht, in his m em oir on

the subject.ale

We may allude , in passing, to another phase of destructive
ness in the mycelium of fungi , which traverse the soil and in

terfere m ost injuriou sly w ith the grow th of shrubs and tree s .

T he reader of j ournals devoted to horticulture w ill not fail to
notice the constant appeals for advice to stop the w ork of fungi
in the soil , w hich som etim es threatens vines

,
at others conifers

,

and at others rhododendrons . Dead leaves
,
and other vegetable

substances
,
not thoroughly and com pletely decayed

,
are almost

sure to introduce this unw el come element .
Living plants sufler considerably from the predations of para

sitic specie s , and forem ost am ongst these in importance are

those which attack the cereals . T he corn m ildew and i ts aecom
panying rust are cosnnOpolitan , as far as w e know , wherever
corn is cultivated

,
whether in Australia or on the slopes of the

H imalayas. T he sam e may also b e said of smu t
,
for Usti lago i s

as comm on in Asia and Am erica as in Europe . We have seen it
on num erou s grasses as w ell as on barley from the Punjab

,
and

a specie s different from Uslilago mag/dis on the m ale florets o f

m aiz e from the same locality . In addition to this
,
w e learn

that in 1870 one form m ade its appearance on r i ce . I t w as

described as constituting in som e of the infested grains a

w hitish , gummy, interlaced, ill - defi n ed, thread - like mycel ium
,

grow ing at the expense of the tissues of the affe cted organs
,

and at last becom ing converted into a m ore or less coherent
m ass of spores

,
of a dirty green colour, on the exterior of the

deform ed grains . B eneath the outer coating the aggregated
Spores are of a bright orange red the central portion has a vesi

cular appearance , and is w hite in colourfil
' I t is difficult to

Schacht , Fungous Threads in the Cells of Plants, in Pringsheim
’

s Jahr
buch.

”
Berlin, 1863 .

Proceedings of the Agri . Hort. Soc. of Ind ia p. 85.
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cnced in its culture . According to the se Opinions
,
the vegetation

of the parasite w ould b e purely accidental, the disease wou ld b e
independent of it, the parasite w ou ld b e able frequently even to
spare the diseased organs . Others see in the vegetation of the
P eronospora the imm ediate or indirect cause of the various
symptoms of the disease ; e ither that the parasite invade s the
stalks of the potato

,
and in destroying them ,

or
,
so to speak, in

poison ing them ,
determines a diseased state of the tubercles , or

that it introduces itself into all the organs of the plant, and
that its vegetation is the immediate cau se of all the symptom s
of the disease that one m eets w ith in any organ w hatever.
H is observations rigorously proved that the Opinions Of the

latter w ere those only w hich w ere w ell founded . All the altera~

tion s seen on exam ining spontaneou s individuals are found
when the P croaosp ora is sow n in a nourishing plant. T he m ost
scrupulou s exam ination demonstrate s the m ost perfect identity
betw een the cultivated and spontaneous individuals as much in
the organiz ation of the parasite as in the alteration of the plant
that nourishes it . In the experiments that he had made he
affirm s that he never observed an individual or unhealthy pre
disposition of the nourishing plant . I t appeared to him , on the
contrary

,
that the m ore the plant w as healthy, the m ore the

mould prospered .

We cannot follow him through all the details of the grow th
and development of the disease , or of his experim ents on this
and allied Specie s

, which resulted in the affirm ation that the
mould imm ediately determ ines the di sease of the tubercle s as

w ell as that of the leaves
,
and that the vegetation of the

P eronospora alone determ ines the redoubtable epidem ic to which
the potato is exposed .

* We bel ieve that thi s sam e observer
is still engaged in a series o f observations

,
w ith the v iew ,

if possible
,
of suggesting som e rem edy or m itigation of the

disease .

Dr. Hassall pointed out
,
m any years Since, the action of

fungous mycel ium
,
when com ing in contact w ith cellular tissue,

De Bary, “ Memoir on Peronospora,
”
in Annales (les Sci . Nat.
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of induc i ng decomposition
,
a fact which has been fully confirmed

by B erkeley.

Unfortunately there are other species of the sam e genu s of
moulds which are very de structive to garden produ ce . P erono

spam gangliformis, B .,
attacks lettuce s

,
and is b ut too comm on

and injurious . P eronosp ora qfi tsa
, Grev .

,
is found on spinach

and allied plants. P eronospora Sclzleideniaa a , D . By.

,
is in som e

years very comm on and destructive to young onions, and field
creps of lucerne are very liable to attack from P eronospora

imfolioram,
D . By.

T he vine crops are liable to b e seriously affected by a species
of m ould, w hich is b ut the conidia form of a species of Erysz

'

p lze .

T his m ould, know n under the nam e of O idi am Tuckert, B . ,

attacks the vines in hothouses in this country
,
b ut on the Conti

nent the v ineyards often suffer severely from its depredations

unfortunately, not the only pe st to w hich the v ine i s subject
,
for

an insect threatens to b e even m ore destructive .

Hop gardens suffer severely, in some years
,
from a Sim ilar

disease ; in this instance the mature or ultim ate form i s per
fected. T he hOp m ildew i s Sp kwrotlzeca C

'

astaynci , Lev .

,
w hich

first appears as w hitish m ou ldy blotches on the leave s , soon
becom ing discoloured, and developing the black receptacles on

e ither surface of the leaf. T hese may b e regarded as the

cardinal diseases of fungoid origin to which useful plants are

subject in thi s country.

Am ongst those of le ss importance , b ut still troublesom e

enough to secure the anathemas of cultivators, may b e m en

tioned P acczma Ap i i , Ca . , often su cce ssful in spoiling beds of
celery by attacking the leave s ; Cystopus camlidas, Lev ., and

Glaeosporiam concentricam, Grev ., destructiv e to cabbages and
other cruciferous plants ; T riclzobasis Fabrc

,
Lev . , un sparing

w hen once establi shed on beans E
'

rysz
'

p lze Jlf ari z
'

i
,
Lev .

,
in som e

seasons a great nuisance to the crop of peas.

“ Reports of H. M . Secretaries of Eml -assy and Legation on the Effects of

the Vine Disease on Commerce, 185 9 “
Reports of H. M. Secretaries of

Embassy, &c. , on Manufactures and Commerce, Vine Disease in Bav aria and

Switz erland , pp 5 4 and 62.
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Fruit trees do not wholly escape , for Raesz
’
elia cancellata , T ul

attacks the leave s of the pear.

'

P accz
’

n ia przmcram affects the
leaves of almost all the v arietie s of plum . B li sters cau sed by
Ascomyces deformans, B ., contort the leave s of peache s , as Asco
myces ba llatas, B .

,
does those of the pear, and Ascomyces jag

landz
'

s, B . ,
those of the walnut . Happily w e do not at present

suffer from Ascomyces pram, Fchl., w hich , on the Continent,
attacks young plum - fruits

,
causing them to shrivel and. fall .

During the past year pear- blossoms have snflered from w hat seem s
to b e a form of H elminflzosp ori ampyroram, and the branches are
sometime s infected w ith Capnodium elongatum b ut orchards in
the United State s have a w orse foe in the black which
cau ses gouty swellings in the branches , and is cau sed by the
Sp lzacria morbosa of Schw einitz .

Cotton plants in India '

l
‘

w ere described by Dr. Shortt as

subject to the attacks of a kind of m ildew
, w hich from the

description appeared to b e a Species of Erysip lze, b ut on receiv

ing Specimens from India for exam ination
,
w e found it to b e

one of those diseased conditions of tissue form erly classed w ith
fungi under the name of E rineum ; and a Species of T orula
attacks cotton pods after they are ripe. T ea leaves in planta
tions in Cachar have been said tc sufler from som e sort of blight

,

b ut in all that w e have seen insects appear to b e the depredators,
although on the decaying leaves H endersonia tlzeicola , Cooke ,
establishes i tself i T he coffee plantations of Ceyl on suffer from
the depredations of H emi lz

'

ca castatrz
’

a
‘

,
as w ell as from insects .§

Other u seful plants have also their enem ies in parasitic fungi .
Olive - trees in the south of Europe suffer from the attacks of a

Species of Antcmzaria , as do also orange and lem on tree s from a
Caymoa

’
i zmz

,
w hich covers the foliage as if w ith a coating of soo t.

In fact m ost u sefu l plants appear to have som e enemy to contend
w ith

,
and it is fortunate , not only for the plant, b ut its cultiv a

C. H. Peck
,

“ On the Black Knot
,

”
in Quekett Microscopical Journal,

v ol. i ii . p. 82.

t Cooke, Microscopic Fungi ,
”

p. 177.

I Grev illea,” i . p. 90.

Gardener's Chronicle, 18733.
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Roses have to contend against the tw o form s of P /waymidi
'

am

ma crona /am as w e ll as Asi eroma B osce . S till m ore disastrous
is a species of E rysip lze i , w hich at firs t appears like a dense
w hi te m ould . T his i s nam ed Sp li cerotli eca p annosa . N or i s this
all, for P eronosp ora Sp arsa , when it attacks rose s in conservatories,
i s m erciless in its exactions .* Som etimes violets w il l b e distorted
and spoiled by Urccystis Viola} . T he garden anem one is freely
attacked by E cidiam gaadri/ iclam. Orchids are l iable to spot
from fungi on the leaves

,
and recently the w hole of the choicest

hollyhocks have been threatened w ith destruction by a m erciless
foe in P uccinia malvacearw n. T his fungusw as first m ade know n
to the w orld as an inhabitant of South Am erica m any years ago .

I t seem s next to have com e into notoriety in the Au stralian
colonie s . T hen tw o or thre e years ago w e hear of it for the
first tim e on the continent of Europe

,
and last year for the first

time in any threatening form in our own islands. D uring the

present year its ravages are spreading, until all adm irers of

hollyhocks begin to fee l alarm lest it shou ld entirely exterm inate
the hollyhock from cultivation. I t is common on w il d m allow s ,
and cotton cu ltivators mu st b e on the alert

,
for there i s a

probab ility that other ‘m alvaceous plants m ay suffer .

A w riter in the Gardener’s Chronicle has proposed a rem edy
for the hollyhock disease

,
w hich he hope s w ill prove effectual .

H e says
,

“ T his terrible disease has n ow
,
for tw elve m onths

,

threatened the com plete annihilation of the gloriou s fam ily o f

hollyhock
,
and to baffle all the antidotes that the ingenu ity of

man cou ld suggest
,
so rapidly does i t spread and accomplish its

deadly w ork . Of this 1 have had very sad evidence , as last
year at this tim e I had charge of, if not the largest, one of the
largest and fine st collections of hollyhocks anywhere in cultiva
tion

,
which had been under my Special care for eleven years

,

and up to w ithin a m onth of my re signing that position I had
observe d nothing uncomm on amongst them ; b ut before taking
my final leave of them I .had to w itness the m elancholy Spectacle

Of b ed after b ed being sm itten dow n, and am ongst them m any
Splendid seedlings, w hich had cost m e years of patience and

Berkeley, in “ Gardener’s Chronicle, 1862
, p. 308.
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anxiety to produce . And again
,
upon taking a share and the

management of this business , another infedted collection fell to
my lot, so that I have been doing earnest battle w ith this disease
S ince its first appearance am ongst us, and I mu st confess that

,

up to a very Short time back, I had come in for a great deal the
w orst of the fight, although I had m ade use of every agent I
could imagine as be ing likely to aid m e, and all that many
competent friends cou ld suggest. But lately I w as reminded of
Condy

’

s patent fluid, diluted w ith w ater, and at once procured a
bottle of the green quality, and applied it in the proportion of a
large tablespoonful to one quart of w ater, and. upon exam ining
the plants dressed , twelve hours afterw ards , w as delighted to
find it had effectually destroyed the disease (which is easily
discernible, as when it is living and thriving it is of a light
grey colour, b ut when killed it becom es of a rusty black) .
Further to test the pow er at which the plant was capable of
bearing the antidote w ithout injury

,
I used i t double the

strength. T his dose was instant death to the pest, leaving
no trace of any injury to the foliage . As to i ts application

,

I advocate sponging in all dressings of this description .

Syringing is a very ready m eans , b ut very w asteful . No doubt
Sponging consumes m ore time , b ut taking into consideration the
m ore e ffectual m anner in w hich the dressing can b e executed
alone

,
it is in the end m ost economical , e special ly in regard to

this little parasite . I have found it difficu lt by syringing
,
as i t

has great power of resisting and throw ing ofl m oisture
,
and if

b ut a very few are left living, it i s astonishing how quickly it
redistributes itse lf. I feel confident, that by the application of
this rem edy in t ime another season, I shall keep this collection
clean . I believe planting the hollyhock in large crowded beds
shou ld b e avoided , as I have observed the closer they are

grow ing the m ore virulently does the disease attack them
,

whereas isolated row s and plants are b ut little injured .

”

T he “ Gardener’s Chronicle ” has also sounded a note ofw arning
that a Species of Uredine has been very destructive to pelar

goniums at the Cape of Good H ope . H itherto these plants

Gardener's Chronicle,” August 22, 1874, p. 243 .
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have not suffered mu ch in this country from parasites . B esides
these, there are marfy other le ss troublesome parasites, such as

Urerlo fi licam, on ferns ; P uccinia Lyclmidearam, on leaves of

sw eet - William ; Urerlo Orcli i clis, on lea v e s of orchids, &c .

I f w e w ould sum up the influences of fungi in a few w ords , i t
cou ld b e done somewhat in the follow ing form .

Fungi exert a deleteriou s influence

On Z lfan
,

When eaten inadverten tly.

By the destruction of his legitimate food.

In producing or aggravating skin diseases .

On An imals
,

By deteriorating or dim inishing the ir food supplies.
By establishing themselves as parasites on some specie s.

On P lant
‘

s
,

By hastening the decay of timber.
By establishing themselves as parasites .
By impregnating the soil .

B ut it is not proved that they produce epidem ic diseases in
m an or animals

,
or that the dissemination of their mu ltitudinou s

Spores in the atm osphere has any appreciable influence on the
hea lth of the human race . Hence their association w ith cholera

,

diarrhoea
,
m easles

,
scarlatina

,
and the m anifold ills that flesh is

heir to
,
as producing or aggravating causes, m ust

,
in the present

state of our know ledge and experience, b e deem ed apocryphal .
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lateral stem ,
or scarcely any stem at all . I t may he remarked,

that som e Species w hich spring from the soil del ight m ost in
the Shelter of particu lar trees . T he Agarics of a beech w ood w ill
m aterially differ largely from those in an oak w ood

,
and both w ill

differ from those which Spring up beneath coniferou s trees .
I t may b e accepted as true of the largest proportion of terres

trial species
, "
that if they do not Spring directly from rotten

leaves, and vege table deb ris in the last stage of decay, the
soil w ill b e rich in vegetable humus . A few only occur on
sandy Spots . T he genus Zlfarasmi as i s much addicted to dead
leaves R assa la, to open places in w oods, springing imm ediately
from the soil . L actarias prefers trees, and when found in
exposed situations , occurs m ostly under the shadow of trees .*

Canz‘lzarella s, again , is a w oodland genu s , m any of the species
loving to grow amongst grass or m oss

,
and som e as parasites on

the latter. Coprinus is not a genu s m uch addicted to w oods, b ut
is rather peculiar in its attachm ent to man— if such expression

,

or one even implying dom esticity
,
m ight b e employed— farm

yards
,
gardens, dunghills, the base of old gateposts and railings,

in cellars , on plaster w alls, and even on old damp carpets .
H ygrop lzcras loves

“ the Open
,

”
whether pastures , law ns , heaths ,

comm ons
,
or up the slopes of m ountains , nearly to the tOp of the

h ighest found in Great B ritain . Cortinarias seem s to have a
preference for w oods , w hilst B olb itias affects dung

,
or a rich

soil . L entinus
,
P anas

,
L enz i tes, and Selziz op lzyllam all grow on

w ood . Com ing to the subgenera of Agaricus, w e find P leurotus,
Crcp iclofas, P la teas, Collzybia , P lzoliota , F lammula , Hyp lzoloma ,

and som e specie s of P ac t/Lyra grow ing on w ood, old stumps, or

charcoal ; Amanita , Tri clzoloma , and H ebeloma m ost attached to
w oods ; Cli tocybe and JlIg/ceaza chiefly am ongst leave s ; N olanea

am ongst grass ; 0mp lza lia and Ga lera chiefly in sw ampy places
L ep ioz

‘

a
,
Lep tonia , P sallicz

‘

a
, Strep lmria ,Psi locg/be, and P saflzyrclla

m ost ly in open places and pasture s ; D econica and P anreolas

m ostly on dung E niclcma and Clifcpilas chiefly terrestrial, and
the re st variable .

These pred ilections must b e accepted as general, to which there will b e
exceptions.
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Of Special habitats
, w e may allude to Nyctalis, of which

the specie s are parasitic on dead fungi belonging to the genu s
Rassa la . One or tw o Species of Agari cus, su ch as Agari cus
tuberosus and Agaricus racemosus, P . ,

grow on decaying
Agarics, w hilst Agaricus L o vciana s flourishe s on Agari cus

nebularis even before it i s thoroughly decayed . A few Species
grow on dead fir cone s , others on old ferns

,
&c . Agaricus

cep aesz
‘ip es, Sow .

,
probably of exotic origin , grow s on ol d tan in

hothouses . Agaricus cauli cinalis, Bull , flourishe s on old thatch ,
as w ell as tw igs

,
&c . Agaricus jancicola , Fr., affects dead

rushes in boggy places
,
w hilst Agari cus af ri catas, Fr.

, and
Agari cus sp bagni cola, B .

, are attached to bog m ess in Sim ilar
localities . Som e few Specie s are almost confined to the stem s of
herbaceous plants . Agaricusp etasa z

‘

as
,
Fr. ,

Agaricus cucumis, P

and P axi llus p anao icles, F .
,
have a preference for sawdust .

Agari cus carp ozolzi la s, Fr., and Agari cus balanina s, P .
,
have a

predilection for beech mast . Agaricus articcecola
,
B . and B r. ,

seem s to confine itself to nettle roots . Coprinus radians, Fr.
,

m akes its appearance on plaster w alls
,
Copriniis domesticas, Fr. ,

on damp carpets . T he only epi z oic Species
,
according to M .

Fries , is Agaricus cera ssa ius v . nauseosus, which has been m et

w ith in Russia on the carcase of a w olf ; this , how ever, m ight
have been accidental . Persoon described Agaricus N eap oli /anas,

w hich w as found grow ing on coffee - grounds at Naples ; and

m ore recently Viviani has des cribed another Species , Agaricus

Ccf ece ,w i th rose - coloured spore s
,
found on old ferm enting coflee

grounds at Genoa-f f T ratinnick fi gures a Species nam ed Aga

ricas M arleii , w hich w as found in w ine casks in Au stria . A

Caprim i s has, both in this country and on the Continent, been
found

,
after a very short tim e , on the dressing of w ounds, where

there has been no neglect . A curiou s case of thi s kind which
at the tim e excited great interest, occurred som e fifty years since
a t St . George ’s H ospital . Som e species appear to confine th em
selve s to particul ar trees , som e to com e up by preference on soil
in garden pots . Certain Specie s have a solitary, others a gre

garious habit, and, of the latter, A
ogaricus grammop orlias, Bull ,

Viviani , I Funghi d
’

Italia.
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Agaricus gambosus, Fr.
,
M

’

arasmius arcades, Fr.,
and some others

grow in rings. H ence it w ill b e seen that
,
w ithin certain lim its,

there is considerable variation in the habitats of the Agaricia i .
B oleli do not differ much from Agaricin i in their local iz ation .

T hey seem to prefer w oods or borders of w oods to pastures
seldom being found in the l atter . One Species , B . p arasi ticas,

Bull , grow s on old Specimens of Seleroa’erma , otherw ise they are

for the m ost part terrestrial .
P olyp o

'ri also have no w ide range of habitat, except in choice
of trees on w hich to grow

,
for the maj ority of them are corti

colons. T he section Jlf esop ac, which has a distinct central stem ,

has som e specie s which prefer the ground . P olyporus taberaster,

P .
,
in I taly Springs from the P ietraf anglza ia ,

’ie and is cultiv ated
for food as w el l as P olyporus avellanas, w hich is reared from
charred blocks of cob - nut trees .
In other genera of the P olyp ore i sim ilar habitats prevail .

Jll eralias lacrymans, Fr.
,
one form of dry rot

,
occurs in cellars ,

and too often on w orked timber ; w hilst JlI era lias lzimantoicles,
Fr.

, i s much m ore delicate
,
som etime s running over plants in

conservatories .

HYDNEI . - T here is n othing calling for special n ote on the

habitats of
‘

these fungi . T he stipitate Species of Hyalnam are

som e of them found in w oods, others on heaths , one on fi r- cones
,

while the rest have sim ilar habitats to the specie s of P olyp orus.

AURICULARINI .— T he genera f lamenco/mete, S tereum, and Car

t iciam,
w ith some species of T /zelep li ora ,

run over corticated or
decorticated w ood ; other species of T /zelep lzora grow on the

ground. T he Pez iz oid form s of Cyp li ella and Solenia , like specie s
of P ez iz a

,
sometime s occur on bark

,
and of the former genu s

som e on grasses and others on m oss .
CLAVARIEI .

—T he interesting , often brightly- coloured
,
tufts of

Clavaria are u sually found am ongst grass
,
grow ing directly from

the ground . Only in rare instances do they occur on dead leaves
or herbaceous stem s . Ca locera probably Shou ld b e classed w ith
the Tremellini , to which its structure seem s m ore closely allied .

The species are developed on w ood . T he Specie s of Typ li a la

Badham
’

s Esculent Funguses, Ed. i. pp. 42, 116.
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MYXOGASTRES.
— R0tten w ood is one of the m ost fav oured of

m atrices on w hich these fungi deve lop them selves ; some of

them ,
how ever, are terrestrial . E tlzalium w ill grow on spent

tan and other Substances. Specie s of D iderma flourish on
mosse s

, jungermann iae
,
grass, dead leaves, ferns, & c . Aagiori

diam sina osam,
Grev .

,
w ill run over grow ing plants of diflerent

kinds
,
and Spamaria , in like m anner, encru sts l iving grasses .

B adlzamia not only flourishes on dead w ood, b ut one Species i s
found on the fading leaves of coltsfoot w hich are still green .

Crateriam runs over alm ost any su bstance w hich lies in its w ay.

L i cea perrep lans w as found in a cucumber fram e heated w ith
spent hops . One or tw o Myxogasfres have been found on lead ,
or even on iron w hich had been recently heated . Sow erby
found one on cinders

,
in on e of the galleries of St. Paul ’s

Cathedral .
N IDULARIACEI grow on the ground

,
or on sticks

,
tw igs

,
chips,

and other vegetable substances
,
such as saw dust

,
dung

,
and

rotten w ood .

T he CONIOMYCETES consist of tw o sections, which are based on
the ir habitats. In on e section the Species are developed on dead
or dying plants

,
in the other they are paras i tic on l iving plants.

T he form er include s the Splzaeronemei , whi ch are variab le in the ir
proclivitie s

,
although m ostly preferring dead herbaceou s plants

and the tw igs of trees. T he exceptions are in favour of Splzwr
enema , som e of w hich are developed upon decaying fungi . In the
large genera

,
Sep toria , Ascoclzg/ ta , P lzylloslicz

‘

a
, Asteroma

,
& c .

,

the favourite habitat i s fading and dying leaves of plants of all

kinds. In the maj ority of cases these fungi are n ot autonom ous
,

b u t are m erely the stylosporou s conditions of Sp lzceria . T hey
are m ostly m inute

,
and the stylospores are of the Simplest kind .

T he Jlf elanconiei have a preference for the tw igs of trees
,
burst

ing th rough the bark
,
and expelling the spores - in a gelati

nous mass . A few of them are foliicolous
,
bu t the exception s

are comparatively rare , and are represented chiefly in Glace

sporiam,
Species of w hich are found also on apples , peaches,

n ectarines
,
and oth er fruits. T he T orulace i are superficial

,

having m uch of the external appearance of the black m oulds
,
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and like them are found on decaying vegetable substance s, old
stem s of herbaceou s plants

,
dead twigs , w ood, stumps of trees, &c .

T he exceptions are in favour of su ch Specie s as T orula sporena
’
o

nema
,
w hich is the redm ou ld of cheese , and also occurs on rats

’

dung, old glue , & c .
,
and Sp orcndoa ema Jlf ascae, w hich is on ly

the conidia of a Specie s of Aclzlya . One Specie s of B actria’iam

is parasitic on the hym enium of P ez iz a, and E clz inobotrya zn

atram, on the flocci of black m oulds .
In the other section of Coniomycetes the Species are parasitic

upon
,
and destructive to

,
living plants

,
very se ldom being found

on really dead substance s
,
and even in such rare cases un

doubtedly developed during the l ife of the tissue s . Mostly the

u ltim ate stage of these parasites is exhibited in the ruptured cu

tiele
,
and the dispersion of the dust - l ike spores ; b ut in T illetia

cari es, l ecaplzora byalina , and P uccinia incarcera ta , they rem ain
enclosed w ithin the fruit of the foster—plant . T he different
genera exhibit in som e instances a liking for plants of certain
orders on w hich to develop them selve s . P eri clermiam attacks
the Coniferce ; Gymnaszaoraagiam and P odisoma the different
Sp ecie s of Juniper ; Jlf elamp sora chiefly the leave s of deciduous
trees ; Reeste

’

lia attache s i tself to pom aceou s trees , whilst Gra

pli iola affects the P a lmaceae, and Enclop lzyllam the succulent
leaves of houseleek . In fE cicliam a few orders seem to b e m ore
liable to attack than others

,
as the Composzlcc, Rananca laccce

,

L egaminosw, L abiatw
,
&c . ,

w hilst others
,
as the Graminaceae,

Eri cacece
,
flf alvaceee

, Cra cif erw ,
are exempt . T here are

,
never

theless
,
very few natural orders of phanerogam ous plants in

w hich som e one or m ore species
,
belonging to this section of the

Con iomycetes, may not b e found ; and the sam e foster - plant w ill
occasionally nurture several form s. Recent investigations tend
to confirm the distinct Specific characters of the specie s found
on different plants

,
and ' to prove that the parasite of on e host

w il l not v egetate upon another
,
how ever closely allied . T his

adm ission must not, how ever
,
b e accepted as un iversally appli

cable , and therefore it Should not b e assum ed
,
becau se a

certain parasite is found developed on a Special host, that it is
distinct. unless distinctive characters, apart from habitat

,
can b e
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detected. E cia’iam compositaram and E ciclimn ranunculacearmn,

for in stance
,
are found on variou s composite and ranuncu laceous

plants
,
and as yet no sufli cient evidence has been adduced to

prove that the different form s are other than varieties of one OI

the tw o species . On the other hand
,
it is not improbable that

tw o species of E cidiam are developed on the comm on berberry,
as De B ary has indicated that tw o species of m ildew

,
P uccin ia

graminis, and P uccinia siraminis
,
are found on w heat.

HYPHOMYCET ES .

—T he m ou lds are mu ch m ore universal in their
habitats

,
especially the JlI acedines. T he I sariacei have a pre

dilection for anima l substances
,
though not exclu sively. Som e

species occur on dead insects , others on decaying fungi, and the
re st on sticks , stem s , and rotten w ood . T he Slilbacei have als o
Sim ilar habitats , except that the Species of I llosp oriam seem to b e
confined to parasitism on lichen s . T he black m oulds , D ema z

‘

ici
,

are w idely diffu sed, appearing on herbaceous stem s , tw igs, bark,
and w ood in m ost cases , b ut also on old linen , paper, m illboard,
clung, rott ing frui t, &c.,

w hilst form s of Claa’csporiam and flf acro
sporic/mare m et w ith on almost every kind of vegetable substance
in w hich the process of decay has comm enced.

Ma cedincs, in some instances , have not been known to appear
on more than on e kind of m atrix , b ut in the far greater number
of cases they flourish on different substances . Asp ergi llus

glaucas and P enicillium crasz
‘
aceam are example s of these uni

versal Ilf a ccrlines. I t w ou ld b e far m ore difficult to mention
substances on w hich these m oul ds are never developed than to
indicate w here they have been found . WVi th the specie s of
P eronosp ora it i s different, for these are tru ly parasitic on living
plants

, and, as far as already known , the Species are confined to
certain special plants

,
and cannot b e m ade to vegetate on any

other. T he Species w hich cause s the potato murrain
,
although

liable to attack the tom ato
,
and other species of Solanacece, does

not extend its ravages beyond that natural order, w hilst P ero

nasp ora p arasi tica confines itsel f to cruciferou s plants . One

species i s restricted to the Umbellif erce , another, or perhaps two,
to the L eazm i inosae, another to R ab iacecc , tw o or three to Ramm

a lacere
,
and two or three to Cary/ap lzlz/ llacece . All the experi
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w hilst in w armer latitudes the genu s JlI eliola appears to take

their place .

T he E lvellacei are fleshy fungi
,
of w hich the larger form s are

terre strial ; flI orclzella , Gyromi lra , and H elvella mostly grow ing
in w oods, Jll i tra la, Sp atkularia, and L eotia in sw ampy places

,

and Geoglossum am ongst grass . T he v ery large genus P ez iz a

is divided into groups, of w hich Alearicc are m ostly terre strial .
T his group includes nearly all the large - siz ed species, although

a few belong to the next . L aclmece are partly terrestrial and
partly epiphytal , the m ost m inute Species being found on tw igs
and leaves of dead plan ts . In P lz ialea the Species are nearly

entirely epiphytal , as i s also the case in H elotium and allied
genera. Som e species of P ez iz a are deve loped from the curious
masse s of compact mycel ium called Sclerotia . A few are rather

eccentric in their habitats . P . c iria
’
aria

, P . domestica
,
and P .

lzccmasz
‘iama

,
grow on damp w alls ; P . granula ta and som e others

on dung . P ez iz a P allii w as found grow ing on a cistern . P . the

lcboloiales appears in profusion on spent hops. P . ep isp lzceria ,

P . clavariaram,
P . v ulgaris, H elotiam pra inosam,

and others are
parasitic on old fungi . One or tw o species of H eloliam grow on
subm erged sticks, so as to b e almost aquatic , a circum stance of
rare occurrence in fungi . O ther Discomycetes are Similar in
their habitats to the E lvellacei . T he group to w hich the ‘ old
genu s Ascobolus belongs i s in a great m easure confined to the
dung of various anim als, although there are tw o or

'

three ligni.

colons Specie s; and Ascop lzanas sacclzaria as w as first found on
old leather, Ascop lzanas testaceas on old sacking, (la c . Ascomyces

is
,
perhaps

,
the low est form w hich ascomycetou s fungi assum e

,

and the specie s are parasitic on grow ing plants, distorting the
leaves and fru it, constituting them se lves pests to the cul tivators
of peach ,

pear, and plum trees.

T he Sp lm riacéi include a v ery large number of Species which
grow on rotten w ood, bark, sticks , and tw igs ; another group is
devel oped on dead herbaceous stem s ; yet another is confined to
dead or dying leave s . One genus, T orrub ia , grow s chiefly on
insects ; H”mayo/as i s parasitic on dead fungi ; Clav iceps is deve
loped from ergot, P orca ia on dung

, P elt/ stigma on living leaves
,
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as w ell as some specie s o f S tigmata»and Dotb iclea . O f the

genu s Sp lzaeria , a considerable number are found on dung, n ow
included by som e au thors under Sordaria and Sp orormia ,

genera
founded , as w e think

,
on insufficient characters .

A lim ited number of specie s are parasit ic on
lichens

,
and one species only is know n to b e

aquatic .

We have thu s rapidly
,
briefly, and casually

indicated the habitats to w hic h the m aj ority
of the larger groups of fungi are attached ,
regardi ng them from a systematic poin t of
v iew . T here

’

is
, how ever, another aspect from

w hich w e m ight approach the subject, taking
the host or m atrix

,
or in fact the habitat , as

the basis, and endeavouring to ascerta in w hat
Spe cies of fungi are to b e found in such p
tions . T his has partly been done by M .West

fl

endorp ; b u t every year adds con siderab ly
' to

the number O f Specie s
, and what m ight have

m om

been m oderately accurate twe l ve years Since can scarcely b e so

now . T o carry this out fully a Special w ork w ould b e p ece s
sary, so that w e shall b e content to indicate or sugge st, by m eans
o f a few illustrations

,
the forms o f fungi , often w idely distinct

in Structure and character, to b e found in the same locality.

T he stems of herbaceous plants are favourite habitats for
m inu te fungi. T he Old stem s of the comm on ne ttle , for ex

ample , perform the office of host to about thirty speciesflr O f

these abou t nine are P ez iz re , and there are as m any Sphaeriaceous
fungi

,
w hilst three species of Dena

’
ryplziam,

be side s other m ou lds
,

select this plant . Som e of these have not hitherto been detected
grow ing on any other stem s

,
such as Splzaeria articcc and L ap lz ios

"omasex - nacleatum,
to which w e m ight addP ez iz a fusarioides and

D endryplz iam g
’

riseum. T he se do not, how ever
,
include the w hole

of the fungi found on the nettle
,
since others are parasiti c upon

Westendorp, Les Cryptogams apres leurs stations naturelles.

"

Cooke,
“ On Nettle Stems and their Micro - Fungi ,

”
in “ Journ. Quekett

Micro. Club, ii i . p. 6 9.
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its living green parts . Of these m ay b e named E cidium ur/icae

and P eronosp om urticw ,
as w el l as tw o species described by

Desma z ieres as Fusz
’

sporiwn urticw and Sep foria urticw . H ence
it w ill b e seen how l arge a number of fungi m ay attach them
selves to one herbaceous plant, som etimes w hilst living

,
b ut m ost

extensively when dead . T his i s by no m eans a solitary instance
,

b ut a type of what takes place in many others . I f
,
on the other

hand
,
w e select su ch a tree as the common lime

,
w e shall find

that the leave s , tw igs , branches , and w ood bear, according to

M .Westendorp ,* no less than seventy - four species of fungi
,
and

of these
”

eleven occur on the leaves . T he spruce fir
,
according to

the sam e authority, nourishe s one hundred and fourteen species,
and the oak not less than tw o hundred .

I t i s curious to note how fungi are parasitic upon each other

in som e instances , as in that of characteristic of the
genu s , in w hich sphaeriaceou s fungi make hosts of dead L aciarz

’

i
,

850. We have already alluded to Nycfalz
'

s
,
grow ing on decayed

Russulae, to B oletus parasi ticus, flourishing on old Sclerodemm,

and to Agaricus Love ianus, on the pileus of Agaricus fl ebzclaris.

T o these w e m ay add T orrub ia Op izioglossoz
'

des and T . cap ita ta ,

which flourish on decaying E lap homyces, Sti ibum tomenlosum on
old T rio/Li a , P ez iz a Olavam

’

ammn on dead Clavarm
,
and m any

others , the m ere enum eration of w hich w oul d scarcely prove
interesting . A very curious l ittle parasite w as found by Messrs .
B erkeley and Broom e , and nam ed by them Hypocrea inclusa ,

w hich m akes itself a hom e in the interior of tru ffles . Mucors
and m oulds flourish on dead and decaying Agarics

,
and other

fleshy form s , in great luxuriance and profusion . Jlfucor m mosus

is comm on on B oletus Zuridus
, and Syzygz

’

tes mega locarp us on
Agarics , as w e ll as Acrosta lagmus cinna barinus. A very curiou s
little parasite , E chinobo z‘rg/um a trum

, occurs like minu te nodule s
on the flocci of black m ou lds. B ae iridium H elv ellce u su1ps the

fructifying disc of Species of P ez iz a . A sm all Sp b incfmna is
found both in Britain and the United States on old P olyp ori .

In Sp ied) ?m w gem ima , N ectrza 0121191972437m,
and tw o or three

Westendorp, Les Cryptogams apres leurs stations naturelles, 1865 .

O
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genera Sporormz
’

a and Sordaria
,
w hilst Fuckel 3“ proposes a dis

tinct group of Spheem
’

acei
,
under the nam e of F imi coli , in w hich

he includes as genera Cap rolep a, Hyp ocolpra , D eli tsckia , Sp erm
"

m ia
,
P lecp lzragmia , M a linvernia

,
Sordaria , and Cercop lzora . T he

tw o Species of P i lobolus, and som e of Jllucor, are also found on

dung
,
I saria felina on that of cats

,
Stilbum fi metariam and a

few other m ou lds
,
and amongstAgarics som e Species of Cop rinus.

Anim al substance s are not, as a rule , prolific in the production
of fungi . Ascobolus saccharinus and one or tw o others have
been found upon old leather. Onydaena of tw o or three specie s
occu rs on old horn

,
hoofs

,
&c . Cheese , m ilk ,

&c .
,
afford a few

form s
,
b u t the largest number infest dead insects, e ither under

the m ouldy form of I saria or the m ore perfect condition of T or

rubz
'

a
,
and occasionally under other forms.

B ob in ‘

l
‘ has recorded that three speci es of B rackinus, of the

order Coleoptera
,
have been found infected , w hilst living, w ith a

m inute yellow fungu s w hich he calls L aboulbem
’

a Rougeti , and
the same species has been noted on other bee tle s . T orrub z

'

a

JII eloloa llzce I has been described by T ulasne as occurring on the
m aybug or cockchafer, which is allied to , if not identical w ith ,
Oora’ycepsRa venelii

,
B . and C . ,

and also that described and figured
by M . Fougeroux de B ondaroy .§ T orrub ia carca liomun

,
T ul.,

occurs on several species of beetles , and seem s to b e by no m eans
uncomm on in Braz il and Central Am erica . T orrubia caesp itosa ,

T u l.
,
w hich m ayb e the sam e as Cordycep s S incla iri , B ,”is found

on the l arvae of Orélzo
l
v tera in N ew Z ealand

,
T orrub ia Bf igaeli i

011 the larv ae of Cicada in B raz il
,
and T orra b z

'

a sobolifera on the
pupae of Cicada in the West Indies. A rom antic account is
given of this in an extract cited by Dr .Watson in hi s communi
cation to the Royal Society.

‘
fl

“ T he vegetable fly is found in
the island Dom inica, and (excepting that it has no w ings) rc

Fuckel
,

Symboles Mycologicae, p. 240.

Robin, Végé t . Parasites,
”

p. 622, t . v i ii. f. 1
,
2.

I Tulasne,
“ Selecta Fang. Carp. i i i . p. 12.

Hist . de l
’

Acad. des Sciences
,
1769 . Paris

,
1772.

Be i keley, Crypt. Bot .

’

p . 73 ; Hooker
,

“ New Zealand Flora
,

"
11. 338.

‘ll Philosophical Transactions, li ii . p . 271.
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sembles the drone , both in siz e and colour, m ore than any other
English insect. In the m onth of May i t burie s itself in the

earth and begins to vegetate. By the latter end of July
,
the

tree is arrived at its full grow th
,
and resemble s a coral branch ,

and is about three inches high
,
and bears several little pods

,

w hich, dropping off
, becom e w orm s

,
and from thence flies

,
like

the English caterpillar .

”
T orrub ia T aylori , w hich grow s from

the caterpillar of a large m oth in Au stralia
,
i s one of the finest

example s of the genus . T orrabz
’

a Robertsii
,
from New Z ealand

,

has long been known as attacking the larv a of H ep ialus

v irescens. T here are several other species on larv ae of different
inse cts, on spiders , ants, w asps , &c .

,
and one or tw o on m ature

Lepidoptera, b ut the latter seem to b e rare .

T hat fungi should make their appearance and flourish in
localities and conditions generally considered inim ical to vegetable
life is no less strange than true . We have already alluded to
the occurrence of some species on spent tan , and som e others
have been found in locations as strange . We have seen a yellow
m ould re sembling Sporotrickam in the heart of a ball of Opium ,

also a w hite m ould appears on the sam e substance
,
and m ore

than one species i s troublesom e in the Opium factories of India .

A m ou ld made its appearance som e years since in a copper
solu tion employed for e lectrotyping in the Survey Department
of the United Statesfi“ decomposing the salt, and precipitating
the copper. O ther organism s have appeared from tim e to time

in variou s inorganic solutions
,
som e of w hich w ere considered

de structive to vegetable life
,
and it i s not improbable that some

of the se organism s w ere low conditions of m ould. I t may w ell
o ccasion some surprise that fungi shoul d b e found grow ing
w ithin cavities wholly excluded from the external air, as in the
hollow of fi lb erts

,
and the harder shelled nu ts of Guilandina, in

the cav ities of the fruit of tomato , or in the interior of an egg.

I t is scarcely le ss extraordinary that Hyp ocrea inclasa should
flourish in the interior of a kind of truffle .

From the above it w ill b e concluded that the habitats of fungi
are ex ceedingly variable, that they may b e regarded as almost

Berkeley
’

s Outlines
, p. 30.
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universal wherever decaying vegetable matter i s found, and
that under some conditions animal substances, especially of
v egetable feeders, such as insects, furnish a pabulum for their
developm ent .
A very curious and interesting inqu iry presents itself to our

m inds , w hich is intimately related to this subject of the hab itats
of fungi . I t shape s itself into a sort of “ pu z z le for the curiou s ,

"

b ut at the sam e time one not unprofitable to think about . How

is the occurrence of new and before unknow n form s to b e

accounted for in a case like the follow ing f
H e

I t w as our fortune— good fortune as far as this investigation

w as concerned— to have a portion of w all in our dwe lling per

sistently damp for som e m onths . I t w as close to a cistern

which hadbecom e leaky. T he w all w as papered w ith “ marbled ”

paper, and varnished . At first there w as for som e tim e nothing

w orthy of observation , except a damp w all— decidedly damp
,

di scoloured , b u t not by any m eans m ouldy. At length
,
and

rather suddenly, patches of m ould, som etim es two or three
inches in diam eter, m ade the ir appearance . T hese w ere at firs t
of a snowy w hiteness, cottony and dense , just like l arge tufts of

cotton w ool
,
of considerable expansion

,
b ut of m iniature eleva

tion. T hey projected from the paper scarcely a quarter of an
i nch . In the course of a few w eeks the colour of the tufts
became less pure

,
tinged w ith an ochraceous hue

,
and resembling

w ool rather than cot ton , less beautiful to the naked eye, or under
a lens

,
and more entangled . Soon after this darker patches

m ade their appearance , smaller, dark olive
,
and m ixed w ith

, or

c lose to
,
the w oolly tufts ; and ul timately sim ilar spots of a

dendritic character e ither succeeded the ol ive patches
,
or w ere

independently formed . Finally, little b lack balls
,
like small

pin heads
,
or grains of gunpowder, w ere found scattered about

the dam p spots. All this m ouldy forest w as m ore than six
m onths under constant observ ation , and during that period w as

held sacred from the
’

disturb ing influences of the hou semaid
’s

b room and duster.

Cu riosity prompted us from the first to submit the m ouldy
“ Popular Science Review ,

”
v ol. x. p. 25.
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in little translucent flakes or scales , an erect olivaceou s mould
appeared , and the patche s extended to nearly an inch in
diam eter

,
ma intain ing an almost universal circular form . T his

n ew m ou ld som etime s possessed a dirty reddish tint
,
b ut was

comm only dark olive. T here could b e no m istake about the
genus to w hich this m ou ld belonged ; it had all the essential
characters of P enicilli zmn. Erect j ointed threads

,
branched in

the upper portion in a fasciculate m anner, and bearing long
beaded threads of spore s , w hich form ed a tassel - like head, at

the apex of each fertile thread . Although at first rem inded of

P enici llium oli vaceam,
of Corda, by the colour of thi s species, it

w as found to differ in the Spores being oblong instead of globose ,
and the ram ifications of the flocci w ere different. Unable again
to find a described specie s of P enicilli zmz w ith w hich this n ew

m ould w ould agree , it w as described under the name of P eni

Ci lli am ckartarmn.

*

Alm ost simultaneously, or b ut shortly after the perfection
of the Spores of P en z

’

cilliam
, other and very sim ilar patches

appeared, distinguished by the naked eye m ore particularly by
their dendritic form . T his pecu liarity seemed to resu lt from the

dwarfed habit of the third fungus, since the varnish
,
though

cracked and raised, w as not cast off
,
bu t remained in small

angular fragm ents, giving to the Spots their dendritic appearance ,
the dark spores of the fungu s protruding through th e fissures.

T his sam e m ould w as also found in m any cases
’ grow ing in the

same spots am ongst P en ic illium clzartaram
,
bu t w hether from

the sam e mycelium cou ld not b e determ ined.

T he distinguishing features of this fungu s consist in an

extensi ve mycel ium o f delicate threads
,
from w hich arise

num erous erect branches, bearing at the apex dark brow n
Opaque spores. Som etim es the bran ches w ere again shortly
branched, b ut in the m aj ority of instan ces w ere single . T he

septate spore s had from tw o to four divisions
,
m any of them

divided again by cross septa in the longitudinal direction of the
Spore , so as to impart a muriform appearance . As far as the
structure and appearance of the Spore s are concerned

,
they re

Cooke’s “ Handbook of British Fungi , p . 602.
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sembled those of Sp oridesmi am polymorphum,
under which nam e

Specimens w ere at fi rst pub lishedfi
f b ut this determ ination w as

not satisfactory. T he mycelium and erect threads are mu ch too
highly developed for a good specie s of Sp oridesmiam, although
the name of Sp oridesmiam altew zam

’

a was afterw ards adopted.

I n fresh specim ens of this fungu s , when seen in S im by a half
inch Objective , the spore s appear to b e m oniliform ,

b u t if so , all
attempts to see them so connected

,
w hen separated from the

matrix, failed . On one occasion
,
a v ery imm ature condition w as

exam ined, containing simple beaded, hyaline bodies , attached
to each other by a short neck . T he sam e appearance of
beaded Spores

,
when seen in si ta , w as recogniz ed by a myco

logical friend , to w hom specim ens w ere subm itted for con
fi rmationd

'

T he last production which m ade its appearance on our w all
paper burst through the varnish as little black sphere s , like
grains of gunpowder. At first the varnish w as elevated by
pressure from beneath, then the fi lm w as broken , and the little

b lackish spheres appeared . T hese w ere
,
in the maj ority of cases,

gregariou s , b ut occasionally a few of the Spheres appeared
singly

,
or only tw o or three together . As the whole surface of

the damp paper w as covered by the se different fungi , it w as

scarce ly possib le to regard any of them as isolated, or to declare
that one w as not connecte d w ith the mycelium of the others .

T he little spheres , w hen th e paper w as torn from the w all, w ere
also grow ing from the under surface

,
flattened considerably by

the pressure . T he spherical bodie s
,
or perithecia

,
w ere seated

on a plenti fu l hyaline mycel ium . T he w all s of the perithecia,
rather m ore carbonaceou s than m embranaceous

,
are reticulated ,

rem inding one of the conceptacle s of Era/ ewe
,
to w hich the

perithecia bear considerable resemblance. T he ostiolum i s so

Cooke’s “ Fungi Britannici Exsiccati,
”
No. 329

,
under the name of

Sporidesmium p olymorphum v ar. chartarum.

This reminds one of Preuss’s Alternam'

a
,

figured in Sturm’

s
“ Flora ; it

has been suggested that the mould, as seen when examined under a power of

320d iam. is verymuch like a Macrosporium. Again arises the question of the

strings of spores attached end to end.
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obscure that w e doubt its existence, and hence the closer affinity
of the plant to the P erisp om

’

acei than to the Sp bwrz
'

acei. T he

interior of the perithecium i s occupied by a gelatinous nucleu s ,
consisting Of elongated cylindrical asci

,
each enclosing e ight

globose hyaline sporidia, w ith slender branched paraphyses. A

new genus has been proposed for this and another sim ilar form ,

and the present species bears the nam e of Orb z
’

cula cyclosp om .
*

T he m ost singular circum stance connected w i th this narrative
i s the presence together of four distinctly different species of
fungi

,
all of them previously unknown and undescribed, and no

trace am ongst them of the presence of any one of the very comm on
species , w hich w ould b e supposed to develop themselv es under
such circum stances . It i s not at all unu sual for Sp orocyte

a lternata , B .

,
to appear in broad black patches on damp papered

w alls, b u t in thi s instance not a trace w as to b e found . What
w ere the pecul iar conditions pre sent in this instance w hich led
to the m anifestation of four new form s , and n one of the old
ones ? We confe ss that w e are unable to account satisfactorily
for the mystery, b ut, at the sam e time , feel equally u nw illing to

invent hypotheses in order to conceal our own ignorance .

Handbook of British Fungi, v ol. 11. p. 926, No.
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palates
,
and its cu ltivation m ight b e attempted . Burying a ripe

specim en in sim ilar soil , and w atering ground w ith the spores,
has been tried w ithout success .

3“

As to the m ethods adopted for cultivation of the comm on mu sh
room

,
it i s unne ces sary to detail them here , as there are several

special treatises devoted to the subject
,
in which the particulars

are m ore fully given than the lim its of this chapter w il l permit b t
Recently, M . Chevreu l exhibited at the French Academy som e

Splendid mushroom s
,
said to have been produced by the follow ing

m ethod : he first devel ops the mu shroom s by sow ing spore s on
a pane of glass, covered w ith w et sand then he selects the m ost

v igorous individuals from am ong them ,
and sow s

,
or plants their

mycelium in a cellar in a damp soil
,
consisting Of gardener ’s

m ould, covered w ith a layer of sand and grave l tw o inches thi ck,
and another layer of rubbish from dem oliti ons

,
about an inch deep .

T he b ed i s w atered w ith a diluted solution of nitrate of potash
,

and in about six days the mushroom s grow to an enorm ous
siz a i T he cultivation of mushroom s for the m arke t, even in

this country, i s so profitable , that curiou s revelations som etim es
crop up, as at a recent trial at the Sheriffs

’

Court for compensa

Experiments w ere made at Belvoir
,
byMr. Ingram ,

in the cultivation of

several speci es of Agari cini , b ut w i thout success, and a similar fate attended
some spawn of a very superior k ind from the Swan Ri ver

,
which was submit ted

to the late Mr. J . Henderson . No result was Obtained at Chisw ick , either from
the culti vation of truffles or from the inoculation of grass-

plots w ith excellent
Spawn. Mr. Disney

’

s experiments at the Hyde, near Ingatestone, w ere made w ith
dr1ed truffl es

,
and were not likely to succeed . The Viscomte Nee succeeded in

obtaining abundant truffles
,
in an enclosed portion of a w ood fenced from w ild

boars
,
by watering the ground w ith an infusion of fresh specimens ; b ut i t is

possible that as this took place in a truffle country, there might have been a crop
w ithout any manipulat ion . Simi lar trials, and it is said successfully, have been
made w ith B oletus edulis. Specimens of prepared truffle - spawn w ere sent many

years since to the “ Gardener’s Chronicle
,

”
b ut they proved useless, if indeed

they really contained any reliable Spawn.

Robinson,
On Mushroom Culture

,
London

,
1870. Cuthill,

“ On the

Culti vat ion of the Mushroom
,

”
1861. Abercrombie

,

“ The Garden Mushroom
i ts Culture , &c.

” 1802.

it This has, however not been confirmed
,
and is considered (how justly we

cannot say) a canard .
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tion by the Metropolitan Railw ayCompany for prem ises and
busine ss of a nurserym an at Kensington . T he Railway had
taken possession of a mu shroom - ground

,
and the claim for

compensation w as £716 . I t w as stated in evidence that the
profits on mushroom s amounted to 100 or 150 per cent . One

w itness said if £50w ere expended , in tw elve m onths , or perhaps
in six m onths

,
the sum realiz ed w ou ld b e £200.

Imm ense qu antities of mushroom s are produced in Pari s
,
as

i s w ell know n
,
in caves

,
and interesting accounts have been

w ritten of visits to these subterranean mu shroom - vau lts of the
gay city . In one of these caves

,
at M ontrouge

,
the proprietor

gathers largely every day, occasionally sending m ore than
400 pounds w eight per day to m arket

,
the average being

ab ou t 300 pounds . T here are six or seven m iles ’ run of
mushroom - beds in this cave , and the ow ner i s only one of a
large class who devote them selve s to the cu lture of mushroom s .

Large quantitie s of preserved m u shroom s are exported
, one

house sending to England not les s than boxes in a year.
Another cave near Frepillon w as in fu ll force in 1867, sending
as m any as pounds of mu shroom s to the Parisian markets
daily. I n 1867, M . Renaudot

'

h ad over tw enty - one m iles of
mushroom - beds in one great cave at Mery, and in 1869 there
w ere sixteen m iles of beds in a cave at Frepillon . T he tem

perature of these caves i s so equa l that the cultivati on of the
mu shroom i s possible at all seasons of the year, but the best
crops are gathered in the w inter .

Mr. Robinson give s an excellent account
,
not only of the sub

terranean
, b ut also of the open - air culture of mu shroom s abou t

Paris . T he open - air culture is never pursued in Paris during
the summ er

,
and rarely so in this country .

* IVhat m ight b e
term ed the dom estic cultivation of mushroom s i s easy

,
that is

,

the grow th by inexperienced persons, for fam ily consumption , of
a b ed of mushrooms in cellars, w ood - hou ses , old tubs , boxes , or
other unconsid

’

ered places . Even in tow ns and cities it is not
im practicable , as horse - dung can alw ays b e Obtained from m ew s

This method is pursued w ith great success byMr. Ingram,
at Belvoir

,
andby

Mr. Gilbert, at Burleigh .
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and stables. Certainly fungi are never so harm less , or seldom

so delicious. as w hen collected from the b ed
,
and cooked at once

,

before the slightest chem ical change or deterioration could pos~

sib ly take place.

Mr. Cuthill
’

s advice m ay b e repeated here . He says — “ I

must not forget to remind the cottager that it w ou ld b e a

Shilling or two a w eek saved to him during the w inter, if he had
a good little b ed of mu shroom s

,
even for his own fam ily

,
to say

nothing abou t a shilling or two that he m ight gain by selling to
his neighbours . I can assure him mu shroom s grow faster than
pigs

,
and the mushroom s do not eat anything ; they only w ant

a little attention . Addressing myself to the w orking classes
,
I

advise them ,
in the first place

,
to employ their children or others

collecting horse - droppings along the highw ay, and if m ixed w ith
a l ittle road - sand

,
so much the better . T hey must b e deposited

in a heap during summer, and trodden firm ly. T hey w i ll heat
a little , b ut the harder they are pressed the less they w ill heat .

O v er - heating mu st b e guarded against ; if the w atch or trial
stick w hich i s inserted into them gets too hot for the hand to
bear

,
the heat i s too great, and w ill destroy the Spaw n . I n that

case artificial spaw n m ust b e u sed when the b ed i s m ade up, b ut

this expedient is to b e avoided on account of the expense . T he

easie st w ay for a cottager to save his own spawn w ould b e to
do so when he destroys his old b ed he w ill find all round the
edges or driest parts of the dung one m ass of superior spaw n ;
let him keep this carefully in a very dry place

,
and w hen he

make s up his next b ed i t can then b e m ixed w ith his summ er
droppings

,
and w ill insure a continuance and excellent crop .

T hese little collections of horse - droppings and road - sand
,
if kept

dry in shed
,
hole

,
or corner

,
under cover, w il l in a short time

generate plenty of spawn ,
and w ill b e ready to b e spread on the

surface of the b ed in early autumn
,
say by the m i ddle of Sep

tember or sooner . T he droppings during the w inter must b e

put into a heap , and allow ed to heat gently, s ay up to eighty or
ninety degrees ; then they mu st b e turned over tw ice daily to
let Off the heat and steam ; if this is neglected the natural spawn
of the droppings i s destroyed. T he cottager should provide
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I taly a kind of P oly/pom s
,
unknown in this country, i s obtained

by w atering the P ietrafunylza ia , or fungu s stone , a sort of tufa
impregnated w ith mycelium . T he P olyp ori , it i s said , take seven
days to come to perfection, and m ay b e obtained from the foster
m ass

,
i f properly m ois t-ened, six tim es a year . T here are speci

m ens which w ere fully developed in Mr. Lee ’s nursery at Ken

sington many years since . Another fungu s i s obtained from the

pollard head of the black poplar. Dr . Badham says that it i s
usual to remove these heads at the atter end of autumn , as soon
as the vintage is over, and their m arriage w ith the vine i s
annulled hundreds of su ch heads are then cut and transported
to different parts ; they are abundantly w atered during the first
m onth

,
and in a short time produce that truly deli ciou s fungu s

Agaricus caadicinus, which , during the autumn of the year, make s
the greatest show in the I talian m arket - places . T hese pollard
blocks continue to bear for from tw elve to fourteen years .
Another fungus

,
w hich Dr. Badham himself reared (P olyp orus

a vellanas) , i s procured by singeing, over a handful of straw ,
a

block of the cob - nut tree , which is then w atered and put by.

In about a month the fungi make their appearance, and are

quite white , Of from tw o to three inches in diameter, and ex

cellent to eat
,
while their profu sion i s sometim es so great as

entirely to hide the w ood from w hence they spring .

* I t has

been said that B oletus eda lz
'

s may b e propagated by w atering
the ground w ith a w atery infusion of the plants , b ut w e have no
know ledge of thi s m ethod having been pursued w ith su ccess .
T he culture of truffle s has been partially attempted

,
on the

principle that
,
in som e occult m ann er, certain trees produced

truffles beneath their shade . I t i s tru e that truffles are found
under trees of special kinds, for Mr. B room e remarks that som e

trees appear m ore favourable to the production of truffles than
others . Oak and hornbeam are specially mentioned ; but, b e
sides these , chestnut, birch, box , and haz el are alluded to. He

generally found T aber cesli vam under beech - trees , b u t also under
haz el

,
T uber macrospormn under oaks

,
and T aber bruma le under

Badham,

“ Esculent Funguses, 1st ed. p. 43.
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oaks and abele . T he m en who collect truffle s for Covent Gar
den Marke t obtain them chiefly under bee ch,

”and in m ixed
plantations of fir and b eech ) i<

Some notion may b e obtained of the extent to w hich the trade
of truffles is carried in France , w hen w e learn that in the m arket
of Apt alone abou t pounds of truffle s are exposed for sale
every w eek during the he ight of the season , and the quantity
sold during the w inter reaches upw ards of pounds

, w hilst

the Department of Vau cluse yield s annually upwards of
pounds . It may b e interesting here to state that the value of
truffles i s so great in I taly that precautions are taken against
truffle poachers, much in the same w ay as against game poachers

in England . T hey train their dogs so skilfully that
, while they

stand on the outside of the truffle grounds
,
the dogs go in and

dig for the fungi . T hough there are multitude s of species
,

they bring out these only w hich are of m arket value . Som e

dogs
,
how ever, are employed by botanists

, which w ill hunt for
any especial specie s that may b e shown to them . T he great
difficu lty i s to prevent them devouring tho truffles

,
of which

they are very fond . T he best dogs
,
indeed, are true retrievers .

T he Count de B orch and M . de Bornholz give the chief ao

counts of the efforts that have been m ade tow ards the cu ltivation

of these fungi . T hey state that a compost is prepared of pure
mould and vegetable soil m ixed w ith dry leaves and saw dust, in

w hich, when properly m oistened , m ature truffles are placed in

w inter, either whole or in fragments , and that after the lapse of

some time small truflles are found in the compostrf T he m ost

successful plan consi sts in sow ing acorns over a considerable
extent of land of a calcareou s nature ; and w hen the young oaks
have attained the age of ten or tw elve years, truffle s are found
in the interval s between the tree s . T his proce ss w as carried on
in the neighbourhood of Loudun, w here truffle - beds had form erly
existed, b ut w here they had long ceased to b e produ ctive— a fact
indicating the aptitude of the soil for the purpose . In this case

Broome, “ On Truffle Culture
,

”
in “ Jouru. Hort . Soc.

”
i . p. 15

I No faith, howev er, is, in general, placed on these treatises, as they were
merely conjectural.
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no attempt was made to produce truffles by placing ripe speci
m ens in the earth , b ut they Sprang up them selve s from Spore s

probably conta ined in the soil . T he young trees w ere left
rather w ide apart, and w ere cut

, for the fi rst time
,
about the

tw elfth year after sew ing, and afterwards at intervals of from
seven to nine years . T ruffles w ere thu s obtained for a period
of from tw enty - five to thinty years , after w hich the plantations
ceased to b e produ ctive, ow ing, it w as said

,
to the ground being

too mu ch shaded by the branches of the young trees. I t is the

Opinion of the Messrs. T ulasne that the regular cu ltivation of

the truffle in gardens can never b e so su ccessful as thi s so - called
indire ct culture at Loudun, b ut they think that a satisfactory
result m ight b e obtained in suitable soils by planting fragments
o f m ature truffle s in w ooded localities , taking care that the other
conditions of the spots selected should b e analogous to those of
the regular truffle - grounds , and they recommend a judiciou s
thinning of the tree s and clearing the Surface from brushw ood

,

e tc . ,
w hich prevents at once the benefi cial effects of rain and of

the direct sun ’s rays . A truffle collector stated to Mr. Broom e

that w henever a plantation of beech , or beech and fir
,
is made on

the chalk districts of Salisbury Plain , after the lapse of a few

years truffles are produced, and that these plantations continu e

productive for a period of from ten to fi fteen years
,
after w hich

they cease to b e so .

M . Gasparin reported to the jurors of the Paris Exhibition o f

1855 , concerning the Operations of M . Rousseau , of Carpen tras,
on the production of oak truffles in France . T he acorns of ever
green and of comm on oaks w ere sown about fi v e yards apart.

In the fourth year of the plantation three truffles w ere found at

the date of the report the tree s w ere nine years Old
, and over a

yard in height. Sow s w ere employed to search for the truffles.

Although these plantations consist both of the evergreen and
comm on oak ,

trufli es cannot b e gathered at the base of the latter
species , it so happening that it arrives later at a state of pro

duction . T he comm on oak , how ever, produce s truffles like the
evergreen oak

,
this report states, for a great number of the

natural truffle - grounds at Vauclu se are planted w ith common
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immersed in w ater. T he final condition s are small clavate bodies
of the order Spaceriacei , belonging to the genu s Clavicep s. T he

Sclerotium of the E lcoclzaris has been found in this country, b ut

w e are n o t aware that the Cla vicep s developed from it has been
m et w ith or induced by cul tivation . One m ethod recomm ended
for thi s sort of experiment is to fill a garden -

po t half full of

cre eks
,
over which to place Sphagnum broken up until the pot is

nearly fu ll
,
on this to place the Sclerotia , and cover w ith silver

sand ; if the pot i s kept standing in a pan of w ater in a w arm

room
,
it i s stated that produ ction w ill ensue . Ergot of the

grasse s w il l not always develop under these conditions, b ut

perseverance m ay u ltim ately ensure success .
A specie s of Sclerotium on the gill s of dead Agarics originate s

Agaricus z
‘

aberosas
,
another Agaricus cirrlzat zcsf b ut this should

b e kept in sita w hen cultivated artificially
,
and induced to

develop whilst still attached to the rotten Agarics . P ez i z a tube

frosa
,
in like m anner, i s developed from S clerotia , u sually found

buried in the ground in com pany w ith the roots of Anemone

nemorosa . At on e tim e i t w as supposed that some rel ationship
existed betw een the roots of the anem one and the Sclerotia .

From another Sclerotium
,
found in the stem s of bulru shes , Mr.

Currey has developed a species of P ez iz a, which has been nam ed
P . C'arreyanafi T his P ez iz a has been found grow ing naturally
from the Sclerofia imbedded in the tissue of comm on ru she s .
De B ary has recorded the developm ent of P ez iz a F ackeliana

from a Sclerotium of which the conidia take the form of a specie s
of P olyactis. P ez z

’

z a c iborioides is deve loped from a Scleroz‘ iam
found am ongst dead leaves ; and recently w e have rece ived from
the United States an allied P ez iz a w hich originated from the

Sclerotia found on the petals of Ill agnoli a , and w hich has been
nam ed P ez iz a gracilefp es, Cooke, from its very sle11der

,

‘

thread

like stem . Other spec i es of P ez z
’

z a are al so know n to b e
developed from sim ilar bases

,
and these Fuck el has associated

Dr. Bull has been very successful in developing the Sclerotium of Agarz
’

cas

cirrha tus.

J

; Currey, “ On Dev elopment of Sclcrutiam roseam
,
in “ Journ. Linn. Soc.

v ol. i . p. 148.
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together under a proposed new genu s w ith the name of Sclero
l
’

inia. Tw o or three species of Typhula, in like manner, spring
from forms of Sclerotium

,
long known as Scleroz‘iwn comp la

7zatum and Sclerotium scutellatum. O ther form s of Sclerotz
’

zmz

are known, from one of w hich
,
found in a mushroom- b ed, Mr.

Currey developed Xylaria vaporaria ,
B .

,
by placing it on damp

sand covered w ith a bell glassfi“ O thers , again ,
are only known

in the sclerotioid state, such as the Sclerotz
'

mn slip itatam foun d in
the nests of white ants in South India ? From what i s already
known , how ever, w e feel ju stified in the conclusion that the
so called species of Sole ; otium are a sort of compact mycelium ,

fI Om which
,
under favourable conditions

,
perfect funngi may b e

developed. Mr. Be rkeley succeeded In raisi ng f1om the m inute
Sclerotium o f onions

, w hich looks like grains of coarse gun
pow der, a species of Mucor. T his w as accomplished by placing
a thin slice of the Sclerotium in a drop of w ater under a glass
slide, surrounded by a pellicle of air

,
and luted to prevent

evaporation and external influences :
As to the cultivation of moulds and Jlf acors, one great diffi

cu lty has to b e encountered in the presence or introduction cf
fore ign

,

spores to the matrix employed for the ir development .

Bearing this in m ind
, extensive cultiyations may b e m ade , b u t

the conditions must influence the decision upon the results.

Rice paste has been used w ith advantage for sow i ng the spores
of m oulds

,
afterw ards keeping them covered from external in

fluences. In cultivation 011 rice paste of rare species
,
the

experim enter i s often perplexed by the m ore rapid grow th of
the comm on species of M ucor and P enicillium. Mr. B erkeley
succeeded in developing up to a certain poin t the fungus of the
Madura Foot

, b ut though perfect sporangia w ere produced, the
further development w as m asked by the outgrow th of other
Species . In like m anner, orange j ui ce , cu t surfaces of fruits,

Currey, in “ Linn. Trans. xxiv . pl. 25, figs. 17, 26.

Berkeley, “ On T wo T uberi form Veg. Productions from Travancore
,
in

Trans. Linn. Soc .

”
v ol. xxi ii. p . 91.

1 Berkeley, On a Peculiar Form of Mildew in Onions,” Journ. Hort . Soc.
v ol. i ii p . 91.
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slices of potato tubers , etc .
, have been employed. Fresh horse

dung
,
placed under a bell glass and kept in a hum id atmosphere ,

w ill soon b e covered w ith M 5007
"

,
and in like manner the grow th

of comm on m oulds upon decayed fruit may b e w atched ; b ut this
can hardly b e term ed cultivation unless the Spores of som e indi

vidual species are sewn . Different solution s have been proposed
for the grow th of such conditions as the cells w hich induce fer
m entation , to w hich yeast plants belong . A fly attacked by
Emp asa macaw,

if immersed In w ater
,
w ill develop one of the

Sap rolegniaea

T he Uredines and other epiphyllou s Coniomycetes w il l readily
germ inate by placing the leaf w hich bears them on damp sand,
or keeping them in a hum id atmosphere , Messrs . T ulasne and
De Bary have , in their num erou s memoirs, detailed the m ethods
adopted by them for different species , both for germ inat ion of
the pseudOSpores and for impregnating healthy foster plants .
T he germ ination Of the pseudOSpores of the species of P odi

soma m ay easily b e induced , and secondary fruits obtained . T he

germ ination of the spores of T illez‘ z
'

a is m ore difficu lt to aecom

plish , b ut this mayb e achieved . Mr. B erkeley found no difficu lty,
and had the stem impregnated as w ell as the germen . On the

other hand
,
the pseudOSpores of Cystopus, when sown in w ater

on a slip of glass
,
w ill soon produce the curiou s little z oospores

in the m anner already described .

T he sporidia of the D iscomycetes, and som e of the Sp lzwriacez,
germ inate readily in a drop of w ater on a slip of glass , although
not proceeding further than the protrusion of germ - tubes. A

form of slide has been devised for grow ing purposes , in which
the large covering glass is hel d in position, and One end of the
slip being kept imm ersed in a vessel of w ater, capillary attrae
tion keeps up the supply for an indefinite period , so that there i s

no fear of a check from the evaporation of the flu id. Even w hen

saccharine solutions are em ployed this m ethod m ay b e adopted .

T he spe cial cultivation of the P eroncsporei occupied the atten
tion of Professor De B ary for a long tim e , and his experience s
are detailed in his m em oir 011 that group

,

* b ut which are too

De Bary, “ Ann. des Sci . Nat. 4th sei ies
,
v ol. xx.
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XII I .

GEOGRAPHICAL DISTRIBUT ION .

UNFORTUNAT ELY no complete or sati sfactory account can b e given
of the geographical distribution of fungi . T he younger Friesfi"

w ith all the facilities at his disposal which the lengthened
experience and large collections of his father aflorded, cou ld only
give a very imperfect outline , and n ow w e can add very little
to w hat he has given . T he cause of this difficulty lies in the

fact that the Mycologic Flora of so large a portion of the w orld
remains unexplored

,
not only in rem ote region s , b ut even in

civiliz ed countries w here the Phanerogam ic Flora is w ell known .

Europe
,
England

, Scotland , and Wales are as w e ll explored as

any other country, b ut I reland is comparatively unknown
,
no

complete collection having ever been made, or any at least
published . Scandinavia has al so been w ell exam ined , and the

northern portions of France , w ith Belgium ,
some parts of Ger

m any and Austria, 111 Ru ssia the neighbourhood of St . Peters
burg

,
and parts of I taly and Sw itz erland. T urkey in Europe ,

n early all Russia
, Spain , and Portugal are alm ost unknow n . As

to N orth Am erica
,
considerable advances have been made since

Schw e initz by Messrs . Curtis and Ravenel, b u t their collections
in Carolina cannot b e supposed to represent the w hole of the
United States ; the small collections m ade in T exas , Mexico,
e tc .

,
only serve to show the richness of the country

,
not yet half

exhausted. I t is to b e hoped that the young race of botanists
in the United States w ill apply them selves to the task of investi

Mr. E. P. Fries, in Ann. des Sci . Nat . 1861, xv . p . 10.
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gating the Mycologic Flora of this rich and fertile region . In

Central America very small and incomplete collections have as

yet been made , and the sam e m ay b e said of South Am erica and
Canada. Of the whole extent of the New World , only the
Carol ina States of N orth Am erica can really b e said to b e satis
factorily know n . Asia is still less known , the w hole of our vast
Indian Empire being repre sented by the collections made by
Dr. H ooker in the Sikkim H imalayas

,
and a few i solated speci

mens from other parts . Ceylon has recently been rem oved from
the category of the unknow n by the publication of its Mycologic
Flora .

* All that is known of Java i s supplied by the researches
of Junghuhn ; whilst all the rest is completelynnknow n ,

includ
ing China, Japan , Siam , the Malayan Peninsu la, Burmah , and

the whole of the countries in the north and w est of India . A

l ittle i s know n of the Philippines
,
and the Indian Archipelago ,

b ut this know ledge is too fragm entary to b e of much service .

In Africa no part has been properly explored , w ith the exception
of Algeria, although something is know n of the Cape of Good
H epe and Natal . T he Au stralasian I slands are better repre

sented in the Floras published of those regions . Cuba and the
West Indie s generally are m oderately w ell known from the

collections of Mr. C. Wright
,
w hich have been re corded in the

journal of the Linnaean Society, and in the same j ournal Mr.

B erkeley has described m any Australian species .
I t w ill b e seen from the abo

'

ve summary how unsatisfactory
it must b e to give anything like a general view of the geographi
cal distribution of fungi

,
or to estimate at all approximately

the number of species on the globe . Any attempt, therefore ,
must b e m ade and accepted subj ect to the lim itations w e have
expressed .

T he conditions which determ ine the distribution of fungi are
not precisely those w hich determ ine the distribution o f the

higher plants. In the case of the parasitic Specie s they m ay b e

said to follow the distribution of the ir foster- plants, as in the
case Of the ru st

,
smut

,
and m ildew of the cultivated cereal s ,

Berkeley and Broome, Enumeration of the Fungi of Ceylon, in “ Journ.

Linn. Soc.

”
xiv . Nos. 73, 74, 1873 .
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which have followed those grains w herever they have b een
distributed

,
and the potato disease

,
which i s said to have been

known in the native region of the potato plant before it m ade
its appearance in Europe . We m ight also allude to P acc im

’

a

malvacearam, Ca .

,
w hich w as first m ade know n as a

'

South
American species ; it then travelled to Au stralia, and at length
to Europe

,
reaching England the next year after it w as recorded

on the Continent . In the same manner
,
so far as w e have the

m ean s of know ing
, P uccinia Ap i i, Ca. , w as known on the Con

tinen t of Europe for som e tim e before it w as detected on the

celery plants in this country . Experience seem s to w arrant the
conclusion that if a parasite affects a certain plant w ithin
a definite area, it w i ll extend in tim e beyond that area to
other countrie s w here the foster - plant is found . T his view
accounts in som e part for the discovery of species in this country

,

year after year
,
w hich had not been recorded before ; som e

allow ance be ing m ade for the fact that an increased number of
observers and collectors m ay cause the search to b e m ore com

plete , yet it must b e conceded that the m igration of Continental
species mu st to som e extent b e going on

,
or how can it b e

accounted for that such large and attractive fungi as Sp arassz
’

s

crisyaa ,
H elvellas gigas, and ZlI orclzeZZa crassz

’

pes had never been
recorded till recently, or am ongst parasiti c specie s such as the

two Specie s of P uccinia above nam ed In the sam e manner it
i s undoubtedly true that Species w hich at on e tim e w ere comm on
gradually becom e som ewhat rare

,
and at length nearly extinct .

We have observed this to apply to the larger species as w ell as

to the m icroscopic in definite localities. For instance
,
Cra ter

ellas cornucoli z
'

oz
'

a
’
es som e ten years ago appeared in one w ood,

at a certain spot, by hundreds, w hereas during the past three or
four years w e have failed to find a Single specimen . AS many
years Since

,
and in tw o places, w here the goat

’s - beard w as abun
dant

, as it is n ow
,
w e found nearly half the flow ering heads

infe sted w ith Ustilayo recep taca lormn, b u t for the past tw o or
three years, although w e have sought it industriously

,
not a

Single Specim en cou ld b e found . I t i s certain that plants found
by Dickson, Bolton , and Sow erby

,
have not been detected Since

,
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cuttings
,
of m ore or le ss extensiv e swamps, or from the cul

tiv ation of the soil— all of them circum stan ce s w hich cause the
destruction of the prim itive fungaceous vegetation and the pro
duction of a new one . I f w e compare the fungal flora of Am erica
w ith that of European countries

,
w e observe that the form er

equals
,
in its richness and the variety of its form s

,
that of the

phanerogamou s flora ; it i s probable, how ever
,
that

,
in the

lapse of m ore or few er years
,
thi s richness w ill decrease , in

consequence of the extension of culti vation— a s i s illustrated
,

indeed, in w hat has already taken place in the m ore thickly
peopled districts

,
as

,
for example

,
in the vicinity of New

York.

”

Although heat and hum idity influence all kinds of vegetation
,

yet heat seem s to exert a less , and hum idity a greater, influence
on fungi than on other plants . I t is chiefly during the cool
m oist autumnal w eather that the fleshy fungi flourish m ost
vigorously in our own country

,
and w e o b serv e their number to

increase w ith the hum idity of the season . Rain falls copiously
in the United States , and this i s one of the m ost fru itfu l coun
trie s k

'

nown for the fleshy fungi . Hence it i s a reasonable
deduction that m oisture i s a condition favourable to the develop
m ent of these plants . T he Jllfz/xoyasz

‘
res, according to Dr. H enry

Carter, are exceedingly abundant— in individuals
,
at least

,
if not

in species— in B ombay, and this w ou ld lead to the conclusion
that the m embers of thi s group are influenced as much by heat
as hum idity in their developm ent, borne out by the m ore plen
tiful appearance of the species in this country in the w armer

w eather of summ er.
In the e ssay to w hich w e have alluded

,
Fries only attempts

the recognition of tw o z ones in his estimate of the distribution
of fungi , and these are the temperate and tropical . T he frigid

z one produces no pecul iar types, and is poor in the number of

Specie s , whilst
”

n o e ssential distinction can b e draw n betw een the
tropical and sub - tropical w ith our present lim ited information.

Even these two z one s must not b e accepted too rigidly
,
since

tropical forms w ill in some instances , and under favourable con'

ditions, extend far upw ards into the temperate z one.
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In any region whatever, w rites Fries,
“ it i s necessary

,
in

the first instance , to draw a distinction between its Open naked
plains and its w ooded tracts . In the level open country there is
a m ore rapid evaporation of the m oisture by the conj oined action
of the sun and w ind ; w hence it happens that such a region is
m ore bare of fungi than one that is m ountainou s or covered by
w oods. On the other hand , p lains posse ss several species peen .

liar to themse lv es ; as , for example
,
Agaricus p cdiadcs, certain

T riclzolomata , and, above all, the fam ily Coprini , of w hich they
may b e regarded as the Special habitat . T he Species of this
fam ily augment in num ber, in any given country, in proportion
to the extent and degree of its cu ltivation ; for instance, they
grow m ore luxuriantly in the province of Scania

,
in Sw eden

a district further di stinguished above all others by its culti vation
and fertility. In w ell - w ooded countries m oi sture i s re tained a
much longer time

,
and

,
as a resu lt, the production of fungi i s

incomparably greater ; and it is here de sirable to m ake a distinc
tion betw een the fungi grow ing in forests of resinou s - w ooded
tree s ( Coniferce) and those w hich inhabit w oods of other trees ,
for these two descriptions of forests m ay b e rightly regarded , as
to their fungaceous grow ths, as tw o different regions . B eneath
the Shade of Conif eraa, fungi are earlier in their appearance ; so

much so
,
that it often happens they have attained the ir full de

v elopment w hen their congeners in fore sts of non- resinou s tree s
have scarcely comm enced their grow th . In w oods of the latter
Sort, the fallen leave s, collected in thick layers , act as an obstacle
to the soaking of m oisture into the earth

,
and thereby retard

the vegetation of fungi ; on the other hand , such w oods retain
m oisture longer . T hese condition s afford to several large and
remarkable Specie s the necessary tim e for development . T he

beech is characteristic of our own region
,
b u t further north this

*tree gives place to the birch. Coniferou s w e eds are , m oreover,
divisible into two regions— that of the pines and that of the firs .
T he latter is richer in Specie s than the former

,
becau se

,
as i s

w el l known , fi r- trees flourish in m ore fertile and m oister soils .
Whether

,
w ith respect to the South of Europe, other sub

divisions into regions are required , w e know not ; still less are
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w e able to decide on the like question in reference to the coun
tries beyond Europe .

”

In very cold countries the higher fungi are rare
, whilst in

tropical countries they are m ost comm on at elev ations w hich
secure a tem perate climate . In Java

,
Junghuhn found them

m ost prolific at an e levation of to feet ; and in
India

,
Dr. H ooker remarked that they w ere m ost abundant at

an elevation of to feet above the sea leve l .
For the higher fungi w e must b e indebted to the summary

made by Fries
,
to w hich w e have lit tle to add .

T he genus Agaricus occupies the first place
,
and surpasses

,
in

the num b er of species
,
all the other generic groups know n . I t

appears
,
from our present know ledge , that the Agarici have their

geographic centre in the temperate z one , and especially in the
colder portion of that z one . I t is a curious circumstance that
all the extra - European species of thi s genu s Agaricus m ay b e

referred to various European subgenera .

In tropical countries it appears that the Agarici occupy only a
secondary position in relation to other genera of fungi, such as

P olyporzw,
L enz iles

,
etc. North Am erica

,
on the other hand

,
is

richer in species of Agaricus than Europe ; for w hilst the m a

jority of typical form s are comm on to both continents, Am erica
further possesses m any species peculiar to itself. In the tem

perate z one , so close is the analogy prevailing between the

v arious countries in respect to the Agaric ini , that from Sw eden
to I taly

,
and as w ell in England as N orth Am erica, the same

species are to b e found . Of 500Agaric ini m et w ith in S t.

Petersburg, there are only tw o or three w hich have not been
discovered in Sw eden ; and again, of fifty species known in

Greenland , there i s not one that is not common in Sw eden . T he

same remarks hold good in reference to the Agaricini of S iberia,
Kam tschatka, the Ukraine , etc . T he countries bordering upon

the Mediterranean possess , how ever , several peculiar types ; and

Eastern and Western Europe present certain dissim ilarities in
their Agaric inhabitants. Several species, for example , of Anna]

Fries
,

“ On the Geographical Distribution of Fungi , in Ann. and Mag.

Nat. Hist .
”
ser. i i i. v ol. ix. p . 279.
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temperate and frigid z ones for their special abode , and some of

them at times find their w ay to the higher regions of the Alps .
N0 one can describe the luxuriance of the torrid z one in P oly

pori and Trametes, genera of Hymenomycetes, which flourish
beneath the Shade of the virgin forests, where perpetual m oisture
and heat promote their vegetation and gi ve r i se to an infinite
variety of form s . But though the genu s P olyporus, which rivals
Agaricus in the number of its species, inhabits , in preference,
w arm clim ates at large , it n everthele ss exhibits species pecu liar
to each country. T his arises from the circumstance that the
P olyp ori , for the m ost part, live upon trees

,
and are dependent

on this or that particular tree for a suitable habitat ; and the
tropical flora being prolific in tree s of all kinds , a multitude of
the most varied form s of these fungi is a necessary consequence .

Il exayona , Favolus, and Lascfzi a are comm on in inter- tropical
countries

,
b ut they are ei ther entirely absent or extrem ely rare

in temperate clim es .
When the m aj ority of the Species of a genu s are of a fleshy

consistence
,
it m ay generally b e concluded that that genus

belongs to a Northern region
,
even if it shoul d have some repre

sentativ es in lands which enj oy m ore sunshine . T hus the Hydmz
are the principal ornam ents of Northern forests

,
w here they attain

so luxuriant a grow th and beauty that every other country must
yield the palm to Sw eden in respect to them . In an allied genus,
that of I rpex,

the texture assumes a coriaceou s consistence
, and

w e find its specie s to b e m ore e specially inhabitants of w arm
climates.
M ost of the genera of Auricularini are cosm opolitan , and the

sam e is true of some species of Sz‘ereum,
of Corticz

'

um
, etc .

,
which

are m et w ith in countries of the m ost different geographical
po sition . In tropical countries

,
these genera of fungi assume the

m ost curiou s and luxuriant form s. T he single and not consider
able genus Own/Sella appears to b e pretty uniform ly distributed
over the globe . T he Ola varz

'

cei are equally universal in their
diffusion

,
although m ore plentiful in the north ; how ever

,
the

genus P terula possesses several exotic forms
,
though in Europe

it has b ut two repre sentative species. T hat beautiful genus of
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Hwnenomycefes, Spam ssis
,
occupie s a Sim ilar place next the

Clavarice i, and is peculiarly a production of the temperate z one
and of the coniferou s region .

T he fungi w hich constitute the fam ily of Tremellini prevail in
Europe , Asia, and N orth Am erica

,
and exhib it no m arked differ

ences amongst them selve s
,
notw ithstanding the distances of the

several countrie s apart. I t mu st
,
how ever

, b e stated that the
H z

’

rneolcc for the m ost part inhabit the tropics .
We come now to the Gasteromycetes

— an intere sting fam ily
,

w hich exhibits several ram ifications or particular serie s of de
v elopm ents. T he m ost perfect Gasteromg/cetes alm ost exclu sively
b elong to the w arm er division of the temperate, and to the

tropical z one
,
w here the ir vegetation i s the m ost luxuriant . Of

late the catalogue of these fungi has been greatly enriched by
the addition of num erou s genera and species

,
preper to hot coun

tries, previously unknown . Not uncomm only, the exotic floras
differ from ours

,
not m erely in respect of the species , b ut also of

the genera of Gasteromycetes. I t mu st
,
besides, b e observed

that this fam ily is rich in w ell - defined genera
,
though very poor

in distinct specific form s. Am ong the genera found in Europe
,

y are cosm opolitan.

T he P izalloidei presei
'

i t them selve s in the torrid z one under
the m ost varied form and colouring

,
and comprise m any genera

rich in Specie s . In Europe the ir number is very restricted . As

w e advance northw ard they decrease rapidly, so that the central
districts of Sw eden possess only a single Species

,
the P hallus

imp udicas, and even this solitary representative of the fam ily i s
very scarce . In Scania, the m ost southern province of Sw eden ,
there is likew ise bu t one genu s and one Species belonging to it,
v i z .

,
the Mutinus caninus. Am ong other members of the F in d

lo z
’

dei
,
m ay b e further m entioned the I ysum s of China

,
the

Aseroe of Van Diem en
’

s Land
,
and the Ola tlzm s

,
one species of

w hich , 0. cancellalus, has a very w ide geographical range ; for
instance

,
it is found in the sou th of Europe

,
in Germ any

,
and in

Am erica ; it occurs also in the south of England and the I sle of

Wight ; whereas the other species of this genu s have a very
lim ited distribution .
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T he T zzbm'

azcefi e are remarkable amongst the fungi in being
all of them m ore or less hypogeous . T hey are natives of w arm
countries , and are distributed into numerous genera and species.

T he T zcberacei constitute in N orthern latitudes a group of fungi
very poor in specific form s . T he few specie s of the Hymeno

gasz
‘
res belonging to Sw eden, w ith the exception of Hyp errkiz a

v ariegata and one example of the genu s Octav z
’

ana
, are confined

to the southern provinces . T he greater part of this group, l ike

the Lycepcrdacez
’

,
are met w ith in the temperate z one . Most

example s of the genu s Lycoperdon are cosm opolitan .

T he N idulariace i and the fl ’ iclzodermacei appear to b e scat

tered over the globe in a uniform m anner
,
although their specie s

are not everywhere Sim ilar . T he sam e statem ent applies to the
Z lfyxogaslres, which are comm on in Lapland

, and appear to have
the ir central point of distribution in the countrie s w ithin the

temperate z one . At the sam e time
,
they are not w anting in

tropical regions
,
notw ithstanding that the intensity of heat

,
by

drying up the mucilage w hich serves as the m edium for the
devel opm ent of the ir Spores

,
is Opposed to their dev elOpm ent .1

'

Of the Oom
'

omyce/cs, the parasitic species , as the C
'
womace i, the

P ucciniei, and the Ustz
'

layz
’

nes
,
accompany their foster - plants into

almost all regions w here they are found ; so that sm ut
,
rust

,
and

m ildew are as comm on on wheat and barley in the H imalayas
and in N ew Z ealand as in Europe and Am erica . Ravenclia and

Cronartimn only occur in the w arme r parts of the temperate
z on e , whilst Sartvellia i s confined to Surinam . Species o f

P odisoma and Reestclz
’

a are as common in the United States as
in Europe

,
and the latter appears also at the Cape and Ceylon .

Wherever species of Sp lzasria occur there the Splzaeroneme i are

found
, but they do not appear, according to our present know

ledge , to b e so plentiful in tropical as in temperate countries.

T he T orulacei and i ts allies are w idely diffused
,
and probably

occur to a considerable extent in tropical countrie s .

Hyphomycetes are w idely diffused ; som e Species are peculiarly

The Hypogazi are ev id ently intended here by Fries.

1
" Fries

,

“ On the Geographical Distribut ion of Fungi
”
i n “ Ann. and Mag.

Nat. Hist .

”
ser. 3 , v ol. ix. p. 285 .
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European states in the number of species of the D iscomycetes.

T he P b acidz
’

acei are not confined to temperate regions, b ut are

m ore rare elsewhere . Cordz
'

eri i es and Acroscyphus are tro
pical genera

,
the form er extending upw ards far into the tem

perate z one
,
as Hysterium and Rbytz

’

sma descend into the tropics .
Am ongst the Sphe riacei, Xylaria andHypoxy/lon are w ell repre
sented in the tropics

, su ch species as Xylaria hypox zylon and

Xylarz
’

a cormf ormis being w i dely diffused. In West Africa an
Am erican species of Hypoxylon is am ongst the very few speci

m ens that have ever reached us from the Congo , w hilst
H . concentricum and Ustulina vulgaris seem to b e almost cosm o
politan . T orrub ia and N ectria extend into the tropics , b ut are
m ore plentiful in temperate and sub - tropical countries . Doflzidea

is w ell represented in the tropics
,
w hilst of the Species of

Sp b aaria proper, only the m ore prom inent have probably been
secured by collectors ; hence the Sup emfcia les section is better
represented than the Obteoz‘ce

,
and the tropical representatives

of foliicolou s species are b ut few . Asterina , M icrogyeltig, and
P emphidium are m ore sub - tropical than temperate forms. T he

P erisp oriacei are repre sented almost everywhere ; although
species of Erysiphe are confined to temperate regions , the genu s
M eliola occupies its place in w arm er clim e s . Finally

,
the

T uberacei , which are subterranean in the ir habits
,
are lim ited

in distribution
,
being confined to the temperate z one

,
never

extending far into the cold , and b u t poorly represented ou t of
Europe . One specie s of Mylitta occurs in Australia , another
in China

,
and another in the Neilgherries of India ; the genu s

P aurocotg/ lis is found in N ew Z ealand and Ceylon . I t i s said
that a Species of T uber i s found in H imalayan regions , b ut in
the United States

,
as w ell as in N orthern Europe

,
the T zcberacei

are rare .

T he imperfect condition of our information concerning very
m any countries, even of those partially explored, must render
any e stimate or comparison of the floras of those countries most
fragm entary and imperfect . Recently, the mycology of our own

islands has been m ore closely investigated
,
and the resu lt of

m any years’ application on the part of a few individual s has
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appeared in a record of some to which subsequent
additions have been made , to an extent of probably not much
less than 200 speciesfi which w ould bring the total to about

Species . T he result is that no m aterial difference exists
b e tween our flora and that of Northern France

,
B elgium

,
and

Scandinavia, except that in the latter there are a larger number
of Hymenomycetal form s . T he latest e stim ates of the flora of
Scandinavia are contained in the w orks of the illustriou s Fries,I
b ut these are not sufficiently recent

,
except so far as regards

the Hymenomycetes, for comparison of numbers w ith British
species.
T he flora of B elgium has its m ost recent exponent in the post

hum ous w ork of Jean Kickx ; b ut the species enumerated
by him can hardly b e supposed to represent the w hole of the
fungi of Belgium , for in such case it w ou ld b e less than hal f the
nu

'

mber found in the British I slands
,
although the maj ority of

genera and species are the same . §
For the N orth of France no one could have furnished a

m ore complete list, especially of the m icroscoPic form s, than
M . Desmaz ieres, b ut w e are left to rely solely upon. his papers in
“ Annales des Sc. Nat .

” and his published specimens , which,
though by no m eans representative of the fleshy fungi , are doubt
les s tolerably exhau stive of the m inute species . From what w e

know of French Hymenomycetes, their number and variety
appear to b e m uch below those of Great Britain . [I
T he mycologic flora of Sw itz erland has been very w el l investi

Cooke’s Handbook of British Fungi ,” 2 vols. 1871.

1 Grev illea,” vols. i . and i i. London, 1872—1874.

I Fries, “ Summa Vegetab ilium Scandinav ias" and “ Monographia

Hymenomycetum Sueciae
” “ Epicrisis Hymenomycetum Europ.

”

(187

Flore cryptogamique des Flanders”
[I

“ Aine Plantes CryptogameS - cellulaires da Department de Saone et Loire
(1863) Bulliard,

“ Hist. des Champignons de la France
”

(1791) De Candolle
,

Flore Francaise Duby, “ Botanicon Gallicuin (1828 Paulet
,

Iconographie des Champignons (1855) Godron, “ Catalogue (les Plantes
Cellulaires da Department de la Meurthe

”

(1845 ) Orouau, Florule da
Finistere

”

(1867) De Seynes, Essai d '

une Flore Mycologique de la Region dc
Montpellier et du Gard
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gated, although requiring revision . Less attention having been
given to the m inute form s, and m ore to the Hymenomycetes than
in France and Belgium ,

m ay in part account for the larger pro
portion of the latter in the Sw iss florafif

In Spain and P ortugal scarce anything has been done ; the
small collection m ade by We lw itsch can in no w ay b e supposed
to represent the Peninsu la .

T he fungi of I talyi
‘ include som e Specie s peculiar to the

Peninsula. T he w eracei are w ell represented , and although
the Hymenomycetes do not equal in number those of B ritain or
Scandinavia, a good proportion i s m aintained .

Bavaria and Austria ( including Hungary and the T yrol) are

being m ore thoroughly investigated than hitherto , b ut the w orks
of Schaeffer, T ratinnick , Corda, and Kromb holz have m ade us
acquainted w ith the general features of their mycology, j

‘

,
to

which more recent lists and catalogues have contributed . T he

publication of dried specimens has of late years greatly facili
tated acquaintance w ith the fungi of different countries in
Europe

,
and those issued b y B aron T hiim en from Au stria do not

differ materially from those of Northern Germany, although
Dr. Rehm has m ade us acquainted w ith som e new and inter
esting form s from Bavaria .”
Russia is to a large extent unknown

, except in its northern
borders"“ Karsten has investigated the fungi of Finlandfi"

ale and

Secretan, “ Mycographie Suisse (1833) Trog, “ Verz eichniss Schweiz e

rischer Schw
'

amlne

Passerini , “ Funghi Parmensi , in “ Giorn. Bot . l taliano (1872- 73 )
Venturi

,

“ Miceti dell’ Agro Bresciano ”
Viviani , Funghi d

’

Italia

(183 4) Vittadini
,

Funghi Mangerecci d
’

Italia

It Schzeffer,
“ Fungorum qui in Bavaria,” &c. (1762 Tratinnick,

‘ Fungi Austriaci ” (1804—1806 and 1809 Corda , “ Icones Fungorum
”

(Prague, 1837 Kromb holz ,
“ Abbildungen derSchwamme ” 1831

Reichardt, “ Flora v on Iglau ;
”
Niessl

,

“ Cryptogamenflora Nieder - (Ester
reichs ” (1857, 185 9) Schulz er

, Schwamme Ungarns, Slav oniens,
”
810.

II Rehm,

“ Ascomyceten,
”
fasc. i .— i v .

11Weinmann, Hymeno - et Gasteromycetes,
’

in “ Imp. Ross Wein

mann
, Enumeratio Stirpium,

in Agro Petropolitano
Ka i sten, Fungi in irisulis Spetsb ergen collect io Karsten Mono
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European genera, w ith many species at present peculiar to itself.
T ropical form s extend upw ards into the Southern States .
T he islands of the We st Indies have been m ore or less ex

am ined
,
b ut none so thoroughly as Cuba

,
at first by Ram on de la

Sagra, and afterw ards byWright.* T he three principal genera
of Hymenomycetes represented are Agaricus, M am smius

,
and

P olyporus, represented severally by 82
, 51, and 120 species ,

amounting to m ore than half the entire number. Of the 490

Species
,
about 57 per cent . are pecul iar to the island ; 13 per

cent . are w idely dispersed specie s ; 12per cent. are common to
the island and Central Am erica, together w ith the w arm er parts
of South Am erica and Mexico ; 3 per cent . are comm on to it
w ith the United State s , e specially the Southern ; while 13 per
cent. are European Species , including, how ever, 13 w hich may
b e considered as cosmopolitan . Som e comm on tropical species
do not occur

,
and

,
on the w hole , the general character seem s

sub - tropical rather than tropical . Many of the species are

decidedly those of temperate regions , or at least nearly allied .

Perhaps the m ost interesting species are those which occur in
the genera Oraterellus and l ase/z ia

,
the latter genu s

, especially,
yielding several new form s . T he fact that the clim ate is

,
on the

whole , more temperate than that of som e other islands in the
same latitudes , w ould lead us to expect the presence of a com

parativ ely large number of European Species
,
or those w hich

are found in the m ore northern United States , or British North
Am erica, and m ay account for the fact that so small a propor
tion of species Should b e identical w ith those from neighbourin g
islands .
In Central Am erica only a few small collections have been

m ade
,
w hich indicate a sub - tropical region .

From the northern parts of South Am erica, M . Leprieur

collected in French Guianad
‘ Southw ards of this

,
Spru ce col

lected in the coun tries bordering on the Riv er Amaz on
,
and

Berkeley and Curt is, “ Fungi Cub ensis,
”
in “ Journ. Linn. Soc. (1868)

Ramon de la Sagra, Hist. Phys. de l
’
Isle de Cuba, Cryptogames, parMontague

Montague, in
“ Ann. des Sci . Nat .

” February, 1842.

1
‘ Montague,

“ Cryptogamia Guyanensis,
”

Ann. Sci . Nat .

”
4
me

scr. iii.
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Gardner in Braz ilf
‘e Gaudichaud in Chili and Perud

’ Gay in

Chili, i Blanchet in Bahia
,§ Weddell in Braz il,”and Auguste

de Saint H iliare fil in the sam e country. Small collections have
also been m ade in the extreme south . All these collections
contain coriaceou s species of P olypom s, Favolus, and allied
genera, w ith Auricularini , together w ith such Ascomycetes as

Xylaria , and such form s of P ez iz a as P . tricholoma , P . H indsi i,

and P . macrotis. As yet w e cannot form an e stim ate of the
extent or variety of the South Am erican flora

, which has fur
nished the intere sting genus Oyttaria , and may yet supply forms
unrecogniz ed elsew here .

T he i sland of Juan Fernandez furni shed to M . B ertero a good
representative collectionfifat which is remarkable as containing
m ore than one - half its number of European species , and the rest
possessing rather the character of those of a temperate than a

sub - tropical region .

Au stralasia has been partly explored , and the results embodied
in the Floras of Dr. H ooker and subsequent comm unications.

In a note to an enum eration of 235 specie s in 1872, the w riter

observes that ruany of them are e ither identical w ith European

Species , or so nearly al lied that w ith dried specimens only,

unaccompanied by note s or draw ings , it i s impossible to separate
them ; others are Species w hich are alm ost universally found in
tropical or sub - tropical countrie s, w hile a few only are pecul iar
to Australia, or are undescribed Species , m ostly of a tropical type .

T he collections on the w hole can scarcely be said to b e of any

great interest, except so far as geographical distribu tion is con
cerned, as the aberrant form s are few .

”

T1
”

Berk eley, in Hooker’s Journal of Botany for 1843
,
&c.

Montague, in Ann. des Sci . Nat .

”
2
me

Ser. v ol. i i . p . 73

I Gay, Hist . fi sica y politica de Chile
Berkeley andMontague,

“ Ann . des Sci . Nat . xi. (April,
Montague, in

“ Ann. des Sci . Nat.
”
4
me

ser. v . No. 6 .

‘fl Montague , in
“ Ann . des Sci . Nat. (July,

Montague, Prodroruus Flores Fernandesianae
,
in Ann. des Sci . Nat .

(June,
‘

H‘ Berkeley, Ou Australian Fungi,
”
in “ Journ. Linn. Society,

”
v ol. xm .

(May,
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T he fungi collected by the Antarctic Expedition in Auckland

and Campbell ’s I slands
,
and in Fuegia and the Falklandsf

’“
w ere

few and of b ut little interest, including such cosm opolitan
form s as Splzmria keburum and C

’ladosp orium fierbarum,
H irneola

auriculajudaw, P oly/porus v ersicolor, E urotium herbariorum
,
etc.

In New Z ealand a large proportion have been found
,
and these

m ay b e taken to represent the general character of the fungi
of the islands

,
which i s of the type usually found in temperate

regions ?
T he fungi of Asia are so little know n that no sati sfactory

c onclusions can b e draw n from our present incomplete know
ledge . In India, the collections m ade by Dr. H ooker in his
progre ss to the Sikkim H im alayas} ,

a few specie s obtained by
M . Perottet in Pondicherry, and sm all collections from the

Neilgherries,§ are alm ost all that have been recorded . From
the se it may b e concluded that elevations such as approxim ate
a temperate climate are the m ost productive , and here European
and N orth Am eri can genera

,
w ith close ly allied species , have

the preponderance . T he number of Agaricini , for instance , i s
large

,
and am ongst the tw enty- eight subgenera int-o w hich the

genu s Agaricus is divided , e ight only are unrepresented . Casual
Specim ens received from other parts of I ndia afford evidence
that here is a vast field unexplored

,
the forests and m ountain

Slopes of which w ou ld doubt less afford an imm ense number of
new and interesting forms .

Of the Indian Archipelago , Java has been m ost explored, both
by Junghuhn “ and Z ollingerfll T he form er records 117 specie s
in 40 genera, Nee s von Esenb eck and B lum e 11 specie s in
3 genera

,
and Z ollinger and Moritz i 31 species in 20 genera,

m aking a total of 159 Species
,
of w hich 4 7 belong to P oly/p om s.

Hooker's Cryptogam ia Antarctica,
”

pp . 57 and 141.

T Hooker’s “ New Zealand Flora .

”

3: Berkeley, “ Sikk im Himalayan Fungi,
”
in Hooker’s “ Journal of Botany

p . 42, &c.

Montague,
“ Cryptogamze Neilgherrensis,

”
in Ann . (les Sci . Nat .

”
2
me

ser.

xv i ii . p . 21

II Juughuhu, Premissa in Floram Crypt. Javae.

‘fl Zollinger, “ Fungi Archipalegi Malaijo Neerlaudici nov1.
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recorded from Senegal, from Egypt, or from other parts of
Africa

,
so that

,
w ith the ab ove exceptions

,
the continent may

b e regarded as unknow n .

From thi s imperfect summ ary it w ill b e seen that no general
scheme of geographical distribution of fungi can as yet b e
attempted, and the m ost w e can hope to do i s to compare
collection w ith collection, and w hat w e know of one country

w ith what w e know of another, and note difference s and agree
ments, so as to estimate the probable character of the fungi of
other countrie s of which w e are stil l in ignorance . I t is w ell

sometim e s that w e should attempt a task like the present
,
since

w e then learn how
"

much there is to b e known
,
and how much

good w ork l ies w aiting to b e done by the capable and w illing
hands that may hereafter undertake it .



COLLECT ION AND PRESERVAT ION.

T HE multitudinous form s which fungi assume
,
the differences

of substance, and variability in siz e , render a som ew hat detailed
account of the m odes adopted for the ir collection and preserva
tion necessary . T he habitats of the v arious groups have already
been indicated, so that there need b e no difficu lty in select ing
the m ost su itable spots

,
and as to the period of the year , this w ill

b e determ ined by the class of objects sought . Although it m ay

b e said that no time
,
except w hen the ground is covered w ith

snow
,
is entire ly barren of fungi

, yet there are periods m ore
prolific than othersfi < Fleshy fungi, su ch as the Hymenomycetes,

are m ost common from September until the frosts set in , whereas
m any m icroscOpic species m ay b e found in early spring

,
and

increase in number until the au tumn .

T he collector m ay b e provided w ith an ordinary collecting
box , b ut for the Agarics an open shallow basket is preferable . A

great number of the w oody kinds m ay b e carried in the coat
pocket

,
and foliicolous Specie s placed betw een the leaves of a

pocket - book . I t is a good plan to b e provided w ith a quantity
of soft bibul ous paper, in which specimens can b e w rapped w hen
collected, and this w ill m aterially as sist in their preservation
when transferred to box or basket . A large clasp - knife

,
a sm all

pocket - saw
,
and a pocket - lens w ill com plete the outfi t for ordinary

occasions. In order to pre serve the fleshy fungi for the her
barium , there i s but one m ethod

,
which has often been described.

The genus Ohiony
-

phe occurs on granaries under snow
,
as well as in that

formidable d isease“
,
the Madura fungus- foot . (See Carter

’

s
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T he Agaric , or other similar fungu s, i s cu t perpendicu larly from
the pileus dow nw ards through the stem . A second cut in the

sam e direction removes a thin slice
,
w hich represents a section of

the fungu s this m ay b e laid on blotting paper, or plant - drying
paper

,
and pu t under slight pressure to dry. From one - half of

the fungus the pileu s i s rem oved
,
and w ith a sharp knife the

gills and fleshy portion of the pileu s are cu t aw ay. In the same

m anner the inner flesh of the half stem i s also cleared . When
dried

,
the half of the pileu s i s placed in its natural position on

the top of the half stem
,
and thu s a portrait of the grow ing

fungus is secured
,
w hilst the section show s the arrangem ent of

the hym enium and the character of the stem . T he other half
of the pileus may b e placed , gills dow nw ard

,
on a piece of black

paper
,
and allow ed to rest there during the night . In the m em e

ing the spore s w ill have been thrown dow n upon the paper
,

w hich m ay b e placed w ith the other portions . When dry
,
the

section
,
profile, and spore paper may b e m ounted together on a

piece of stiff paper
,
and the nam e , locality, and date inscribed

below
,
w ith any additional particulars . I t i s advisable here to

caution the collector never to om it w riting down these particulars
at once when the preparations are m ade, and to place them
together, betw een the folds of the drying paper

,
in order to

prevent the possibility of a m i stake . Som e sm all specie s m ay

b e dried w hole or only cut dow n the centre , b ut the spore s should
never b e forgotten . When dried

,
either before or after m ounting

,

the specimens Shou ld b e poisoned , in order to pre serve them
from the attacks of insects. T he best m edium for this purpose
is carbolic acid

,
laid on w ith a sm all hog - hair brush . Whatever

substance is u sed
,
it mu st not b e forgotten by the m anipu lator

that he is dealing w ith poison
,
and must exercise caution . I f

the specim ens are afterw ards found to b e insufficiently poisoned
,

or that m inute insects are present in the herbarium
,
fresh

poisoning w ill b e necessary. Some think that benz ine or spirits
of camphor i s su fficient

,
b ut as e ither i s volatile , it is not to b e

trusted as a permanent preservative . Mr. English , of Epping,
by an ingenious m ethod of his own

, pre serves a great number
of the fleshy specie s in their n atural position ; and al though
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are an acquisition , and may b e secured in the follow ing m anner.

After the fungus has been soaked in w ater, w here that i s usees
sary

,
and the hymenium extracted on the point of a penknife

,
let

it b e transferred to the centre of a clean glass sl ide . A drop of

glycerine is le t fall upon this nu cleu s
,
then the covering glass

placed over it . A slight pressure w ill flatten the obje ct and expel
all the superfluou s glycerine around the edges of the covering
glass . A spring clip holds the cover in position , w hilst a cam el
hair pencil is used to rem ove the glycerine which m ayhave been
expelled. T his done , the edge s of the cover m ay b e fixed to the
slide by painting round w ith gum - dammar dissolved in benz ole .

In from tw e lve to tw enty - four hours the spring clip may b e

removed , and the m ount placed in the cabinet. Glycerine i s,
perhaps

,
the be st m edium for m ounting the m aj ority of these

objects, and w hen damm ar and benz ole are u sed for fixing
,
there

is no diffi cu lty experienced, as i s the case w ith Canada balsam ,

if the superfluou s glycerine is not w holly w ashed aw ay. Speci
m ens of P uccinia m ounted in this w ay w hen fresh gathered,
and before any shrivelling had taken place , are as plump and
natural in our cabinet as they w ere w hen collected six or seven

years ago .

M ou lds are always troublesome to preserve in a herbarium in
a state sufli ciently perfect for reference after a few years . We

have found it an excellent m ethod to provide som e thin plates of
m ica

,
the thinner the better, of a uniform siz e

, say tw o inches
square , or even less . B etw een tw o of these plate s of m ica
enclose a fragm ent of the m ould, taking care not to m ove on e

plate over the other after the m ould is placed. Fix the plate s
by a clip

,
w hilst strips of paper are gumm ed or pasted over the

edges of the m ica plate s so as to hold them toge ther . When
dry

,
the clip m ay b e rem oved, and the nam e w ritten on the

paper . T he se m ounts m ay b e put each in a sm all envelope, and
fastened down in the herbarium . Whenever an exam ination i s
requ ired

,
the obj ect, being already dry - m ounted

,
may at once b e

placed under the m icroscope . In this m anner the m ode of
attachm ent of the spores can b e seen , b ut if mounted in flu i d
they are at once detached ; and if the m oulds are only pre served
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in boxes
,
in the course of a short tim e nearly every Spore w ill

have fallen from its support.
T w o or three accessor ie s to a good herbarium m ay b e named.

For fleshy fungi
,
especia lly Agarics

,
faithfully coloured draw ings ,

side by side w ith the dried specimens
,
w ill compensate for loss

or change of colour which m ost specie s undergo in the process
of drying . For m inute Species , cam era lucida draw ings of the
spores

,
together w ith their m easurem ents

, w ill add greatly to
the - practical value of a collection . In m ounting specim ens

,

w hether
'

on leave s
,
bark

,
or w ood

,
it w ill b e of advantage to have

one Specimen glued down to the paper so as to b e seen at once
,

and a duplicate loose in a small envelope beside it
,
so that the

latter m ay at any tim e b e rem oved and examined under the
m icroscope .

In arranging specimens for the herbarium ,
a diversity of taste

and opinion exists as to the best siz e for the herbarium paper.
I t i s generally adm itted that a sm all siz e is preferable to the
large one u sually employed for phanerogam ous plants . Probably
the siz e of foolscap is the m ost convenient, each shee t be ing con
fined to a single species. In public herbaria

,
the advantage of

a uniform Siz e for all plants supersedes all other advantages ,
but ' in a private herbarium

,
consisting entirely of fungi

,
the

sm aller siz e is better.
T he m icroscOpic exam ination of m inute Species is an absolute

necessity to ensure accurate identification . Little special remark
is called for here

,
Since the m ethods adopted for other objects

w ill b e available . Specim ens which hav e becom e dry m ay b e

placed in w ater previou s to exam ination
,
a process which w ill b e

found essential in such genera as P ez z
’

z a
,
Sp kaem

’

a
,
etc . For

m oulds
, w hich must b e exam ined as opaque obj ects , if all their

beautie s and peculiarities are to b e m ade out , a half- inch
objective i s recomm ended

,
w ith the noz z le bevelled as mu ch

to a point as possible , so that no light b e obstructed.
*

In exam ining the Sporidia of m inute P ez izw and som e others,
the aid of som e reagent w ill b e found nece ssary. When the

Bubbles of air are often very tiresome in the examination of moulds. A

little alcohol w ill remove them.
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sporidia are very delicate and hyal ine, the septa cannot readily
b e seen if pre sent ; to aid in the exam inat ion , a drop of tincture

of iodine w ill b e of considerable advantage . In m any cases

sporidia
,
w hich are very indistinct in glycerine , are much m ore

distinct w hen the fluid is w ater .

T he follow ing hints to travellers , as regards the colle ction of
fungi , drawn up some years since by the Re v . M . J . B erkeley,
have been w idely circulated, and may b e usefully inserted here ,
though at the risk of repetition

I t is frequentlycomplained that in collections of exotic plants,
no tribe is so mu ch neglected as that of fungi ; this arise s partly
from the supposed diffi culty of preserving good specim ens , partly
from their being le s s generally studied than other vegetable pro
ductions. As

,
however

,
in no department of botany, there i s a

greater probability of m eeting w ith new form s
,
and the diffi

culties, though confessedly great in one or tw o genera, are far
less than is often im agined, the follow ing hints are resp ectfully
subm itted to su ch collectors as m ay desire to negle ct no part of
the vegetable kingdom .

“ T he greater proportion
, especially of tropical fungi, are dried,

simply by light pre ssure
,
w ith as mu ch ease as phoenogam ous

plants ; indeed , a single change of the paper in w hich they are

placed is genera lly suffi cient, and m any, if w rapped up in soft
paper when gathered

,
and subm itted to light pressu re , require

no further attention . Such as are of a tough leathery nature ,
i f the paper b e changed a few hours after the specim ens have
been la id in

,
preserve all their characters admirably ; and if in

the course of a few w eeks there is an opportunity of w ashing
them w ith a solution of tu rpentine and corrosive sublimate ,
subm itting them again to pressure for a few hours m erely to
prevent their Shrinking

,
there w ill b e n o fear of the ir suffering

from the attacks of insects.

Many of the mu shroom tribe are so soft and w atery that it
is very difficult to m ake good specimens w ithou t a degree of
lab our w hich is quite ou t of the quest ion w ith travellers. By

changing
,
how ever, the papers in w hich they are dried tw o or

three times the first day
,
if practicable

,
useful specimens may b e
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them . T he number of. fle shy species is but few
,
and far less

likely to furnish novelty.

In conclusion
,
w e m ay urge upon all those who have follow ed

us thu s far to adept this branch of botany as the ir Speciali ty.

H itherto it has been very much neglected, and a w ide field is
open for investigation and research . T he life - history of the
m ajority of specie s has still to b e read , and the prospects of new
discoveries for the indu strious and persevering student are great .
Allwho have as yet devoted them selves w ith assidu ity have been
in this manner rewarded. T he objects are easily obtainable , and
there i s a constantly increasing infatuation in the study. Where
so m uch is unknown

,
not a few difficu ltie s have to b e encoun

tered, and here the race is not to the sw ift so mu ch as to the

untiring. May our efforts to supply this introduction to the
study rece ive their m os t w elcom e rew ard in an accession to the
number of the students and investigators of the nature, u ses ,
and influences of fungi .
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'

a
,
42.

in T remella
,
26.

Spermogonia, 178.

Spherria , Sporidia of
,
133 .

Sphazm
'

acci
,
structure of

,
61.

Sphazrire, polymorphy, 19°
Sphwronemei, structure of

,
35 .

Spiral threads, 32.

Spontaneous generation, 3 .

Sporangia, 51, 129.

of Ill /

neon 51.

Spores in chaplets 143.

of Agaricmi , 121.

Gasteromycetes, 122.

truffles, 130.

stellate and crested
,
3 6 .

their d isseminat ion, 119 .

Sporid ia, germinat ion of
,
160.

of Ascomycetes, 130.

Sp orid
'

z
'

zfem ,
structure of

, 50.

Spomfera and Sp orzdr
'

ifera , C4.

S tar- spored fungus, 125 .

Structure of fungi , 17.

Agaricini , 17.

books written upon, 63 .

of fi cidiacei , 41.

Ascomycetes, 55 .

Cceomacei
,
36 .

Hyphomycetes. 42.

Hypogazi, 29.

flf elanconiei, 35 .

M ucedines, 44.

Mucor
, 50.

Myangastres, 31.

N idulari acei
,
3 4.

P erispor
féa cei , 62.

Pha lloidei . 28.

Physomycetes, 50.

P odaxinei, 29 .

P olyp orei , 23 .

P uccim
'

cei , 38.

Sphceriacei , 61.

Sphceronemei , 35 .

T orulacei
,
36.

T remellini
,
25 .

T ri chogastres, 29 .

truffles
,
55 .

Ustilaginei , 40.

S tudy of development, 183.

Stylospores, 123 .

Subterranean puff- balls
,
29 .

Summer and w inter spores, 37 .

Supposed animal nature, 2.

Table of classification, 80
Theeaspores, 13

T orrubia and I saria , 205 .

T orula cci , structure of, 3 6 .

Travellers, hints for, 292.

Tremella , germination of
,
139.

T remellin i
,
structure of, 24.

Trichogaslres, habitats of, 237.

structure of, 29.
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Trichospores, 128.

Tropical fungi , 272.

Truffle cultivat ion
,
258.

T i uffles, 55, 101, 258.

structure of
,
55 .

T ubera cei , structure of
, 55 .

T uberculart
'

a andN ectria
,
194. White rust germination, 151.

Winter and summer spores, 37.
Uredines

, germination of, 143 .

polymorphy of
,
186.

structure of
,
37.

Uses of fungi, 82.

Usti lagz
'

nei
,
structure of, 40.

germination of, 149.
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Vegetable wasp , 218.

Vegetative and reproductive system , 7.

Viennese fungi, 84.

Vine and hop d isease, 227.

Z ones of distribution, 270.

Zoospores of Cystopus, 38.

white rust
,
151.

Zygospores of M ucor
,
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Op in ions of the Press on the I nterna tiona l Scientifi c S eries.

”

T yndal l
’

s F orms of Water.

I VOL, I zmo . Clo th. Illustrated. Price,
In the volume now published, ProfessorT yndallh as presented a noble illustration

of the acuteness and subtle ty of his intellectual pow ers, the scope and insight of his

scientific vision, his S ingular command of the appropria te language of exposition, and

the peculiar vivacity and grace w ith which he unfolds the results of intri ca te scien tifi c

research .

” — N . Y. T rzhune.

T he Forms of Water,
’

b y Professor T yndall, is an in teresting and instructive
little v olume

,
admirably printed and illustra ted. Prepared expressly for this seri es

,
i t

is in some measure a guaran tee of the e xcellence of the volumes that w ill follow , and an

ind ication that the publishers W ill Spare no pains to include in the series th e freshest in

v est igations of the best scientifi c minds.

”— B oston 7 ou rna l.

T his series is admirably commenced b y this little volume from the pen of Prof.

T yndall. A perfec t master of his subject, he presents in a style easy and attractive his
me thods of investiga tion, and the results ob tained, and gives to the reader a clear con

ception of all the wondrous transformations to which wa ter is subjected .

”
— Churchnza n .

Bageho t
’

s Physics and Po l i t ics.

I v ol. , I zmo . Price
,

I f the Interna tional Scien tifi c Series proceeds as i t has begun, i t w ill more than

fulfil the prom ise given to the read i ng publi c in its prospec tus. T he first volume
,
by

Professor T yndall, w as a model of luc id and a ttractive sc ien tific exposition ; and now

w e have a second, b y Mr. "Valter Bagehot, w hich is no t only very lucid and charm ing,

b ut also original and suggestive in the highest degree . N ow here Since the publicati on
of Sir H enry M aine

’

s
‘
Ancient Law ,

’

have w e seen so many fruitful thoughts sug

gested in the course of a couple of hundred pages. T o do justice to Mr. Bage

ho t
’

s fert i le book, w ould req uire a long article . W i th the best of in tenti ons
, w e are

conscious of having given b ut a sorry a ccount o f it in these brie f paragraphs. But w e

hope w e have said enough to commend i t to the a t tent ion of the thoughtful reader.

”

Prof. JOHN F ISKE ,
in the A tla n tic illi on thly .

Mr. Bageho t
’

s style is clear and vigorous. We refrain from giving a fuller ac

count of these suggestive essays, only because w e are sure tha t our readers w ill fi nd it
worth the irwhile to peruse the book for themselves ; and w e Sincerely hope that the

forthcom ing parts of the ‘ International Sci ent ifi c Series
’

w ill b e as interesting.

A thenceum .

Mr. Bagehot d iscusses an immense varie ty of topics connected w ith the progress
of socie ties and nations

,
and the development of the ir d istinc t i ve peculiariti es ; and his

book shows an abundance of ingenious and original thought.
— ALFRED RUSSEu

WALLACE , in N a tu re .

D . APPLET ON co .
,
Publishers, 549 s 551 Broadw ay, N . Y.
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F o ods.

By Dr. EDWARD SM IT H .

1; v ol.
,
12mo . Cloth. Illustrated. Price,

In making up T HE I NTERNAT IONAL SCIENT IFIC SERIE S, Dr. Edward Sm ith w as se

lec tedas the ablest man in England to treat the important subject of Foods. H is serv ices
w ere secured for the undertak ing, and the li t tle tre atise he has produce d show s tha t the

cho ice of a writeron this subject w as mo st fortuna te , as the bo ok is unq uestio nab ly th e

clearest and best- d igested c ompend of the Science of Foo ds tha t ha s appeared in our

language .

T he book contains a series of d iagrams, displa ying the e ffec ts o f sleep andme als
o n pulsation and respiration, and of vari ous k inds o f foo d on resp ira ti on , w hich, as the
results of Dr. Smith

’

s own experim ents, possess a very high value . We have no t far
to go in this w ork for occasions of fa v orable cri t i cism ; they o ocur throughou t, b ut are

p erhapsmost apparent in those parts of the subje ct w i th which Dr. Smi th
’

s nam e is es

p ecially linke d .
- I.ondon E x am i ner.

T he union of scientific and popular trea tme nt in the c omposit io n o f this w ork w ill
a fford an a ttrac tion to many re aders who w ould have be en ind i fferen t to purely theore ti
cal de ta ils. Still his w ork abounds in informa tion ,

much o fw hich is of grea t value,
a nd a part of which could no t easily b e ob ta ined from o ther sources . I ts intere st is de
c idedly enhanced for S tudents who demand bo th clearne ss and exac tness of stateme n t,
b y the profusion of w ell—execu te d w oodcuts, diagrams

,
and tables, which ac company the

v o lume . T he suggestions of the au thor on the use o f tea and coffee , ando f the v a

n ous forms of alcohol, although p erhaps no t stric tly of a novel charac ter, are highly in
structive, andform an interesting port io n o f the volume.

”
- IV. Y. T rzhune.

Body andM ind.

T H E T H E

‘

O R I E S O F T H E I R R E L A T I O N .

By ALEXANDER BAIN ,
LL . D.

I v ol. , I z mo . Cloth . Price ,

P ROFE SSOR BAIN is the author of tw o w ell- known standard works upon the Sc ience

o fM ind— “ T he Senses and the Intellect,
”
and “ T he Emo tions and theW ill.

”
H e is

o ne of the highest living authorities in the school which holds that there can b e no so und
o r valid psychology unless the mind and the body are S tud ied, as they ex ist , together.

I t contains a forcible statement of the connec tion be tw e en m ind and body, study
ing the ir sub tile interw ork ings b y the light of the most re cent physiological inve stiga
t i ons. T he summary in Chap terV . ,

of the invest iga tions of Dr. L ionel Beale o f the
e mbodimen t of the intellec tual funct ions in th e c erebral system ,

w ill b e fo und the

fre shest andmost interesting art of his book . Prof. Bain
’

s ow n the ory o f the c onnec

t ion be tw e en the mental and t e b odiiy part in man is Sta ted b y himself to b e as follow s

T here is ‘
one substance

, w ith tw o se ts of properties, tw o sides, the physical and the

m en tal— a douhlef a ced un i ty.

’ While , in the strongest manner, assert ing the un ion

o fm ind w ith bra in
,
he ye t denies ‘

the assoc ia t ion of union in pla ce,
’

b u t asserts the

union of close succession in t ime ,
’
ho ld ing tha t the same be ing is, by alterna te fi ts, un

dere xtended and under une xtende d c onsc iousne ss. ” — Christia n Reg ister.

D. APPLET ON CD. , Publishers, 549 55 1 Broadw ay, N . Y.



Op in ions of the P ress on the “ I nterna tiona l S cientifi c S eries.
”

T he S tudy bf S o c io logy.

By HERBERT SPEN CER.

I v ol. , 12mo . Clo th . Price
,

T he philosopherwhose d istinguished name gives w e ight and influence to this v ol
um e

,
has gi ven in i ts pages som e of the finest Spe c im ens of reasoning i n all its forms

and departments . T here i s a fascmation in his array of fac ts
,
incidents, and op in i ons,

which draw s on the reader to ascertain his conclusions. T he coolness and calmness of
his trea tmen t of acknow ledged d i fficulties and grave objections to his theori es w in for
him a close a tten t i on and susta ined e ffort

,
on the part of the reader, to comprehend , fol

low
, grasp ,

and appropri a te his principles. T h i s book
,
independen tly of i ts bearing

upon soc iology, i s valuable as b a dly show ing w ha t those essen tial charac te i istics are

which en title any arrangemen t and connec tion of fac ts and deductions to b e called a

science.
— Epzscopa lia n .

“
T his w ork comp els adm ira tion b y the ev idence which it give s of imm ense re

search
,
study, and ob serva t i on , and i s w i thal wri t ten in a popular and very pleasing

style . I t i s a fascinating w ork, as w ell as one of de ep practical thought . — B ost. P ost

H erbert Spencer i s unq uestionably the foremost living thinker in the psychological
and Soc i olog i cal fields , and this volume IS an important contribution to the sc i ence of
which i t treats I t W i ll prove more popular than any of i ts author

’

s o ther crea t ions,
for i t is more pla inly addressed to the people and has a m ore prac tical and less spe en

~

lative cast . I t w ill requrre though t , b u t i t is w ell w orth thinking about . ” — A lha ny
E v en ing you ; na l.

T he N ew Chem istry.

By JOSIAH P . COOKE , 1a ,

Erving Profe ssor of Chem istry andM ineralogy in H arvard University.

I v ol. , 121110 . Clo th . Price ,
T he book of Prof. C ooke is a model of the modern popular science w ork . I t has

just the due proportion of fac t
, philosophy, and true rom ance , to make i t a fascina ting

companion ,
e ither for the voyage or the study — Da zly Graph i c.

“ T his admirable monograph , b y the distingu ished Erving Professor of Chem istr v

in H arvard Universi ty,
i s the first Ameri can con tribu tion to T he Interna t ional Scieri

t ifi c Series,
’

and a more a ttrac t ive p i ece o f w ork in the w ay of popular exposition upon

a difficult subjec t has no t appe ared in a long t ime . I t not only w e ll susta ins the char

ac ter o f the vo lumes w ith w hich it i s associa te d , b ut i ts reproduc tion in European coun~

tries Wi ll b e an honor to American sc i ence — N e fw Yorh T rzhune.

All the chemists i n the country w ill enjoy its p erusal. andmany w ill se iz e upon it

as a thing longed for. For, to those advanced studen ts w ho have kep t w ell abreast of

the chemical tide
,
it Offers a calm ph ilosophy. T o tho se o thers youngest of the class,

who have emerged from the schools S i nce new me thods have p i e v a iled, i t presents a

generaliz ation draw ing to i ts use all the da ta the rela t i ons of w hi ch the new ly fledged
fact seeker may b u t dimly perce ive Withou t its a id. . T o the old chem i sts

,
Prof

C ooke ’

s treatise i s like a m essage from beyond themoun ta in . T hey have heard of
changes in the science ; the clash of the battle o f old and new theories has stirre d them
from afar. T he tid ings, to o , had come tha t the old had given w ay ; and little m ore than

th i s they knew . Prof. Cooke ’

S
‘ N ew Chem istry

’

must do w ide servic e in bringi ng
to close sight the little known and the longed for. AS a philo sophy i t i s elerri ena

tary, b ut, as a book of sc ience ,
ord inary readers wi ll fi nd i t sufii cien tly advanced.

Uti ca M orn zn <7 H era ld.

D . APPLET ON CO . , Pub lishers, 549 551 Broadw ay, N . Y.
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Responsib i l i ty in
i

lVIental D isease .

By HENRY MAUDSLEY, M . D . ,

Fellow of the Royal College o f Physicians Professor of M edical Jurisprudence
in University College , London.

1 v ol. , I zmo . Clo th . Price ,
Having lectured in a m ed ical college on M ental D isease

, this book has been a

feast to us. I t handles a great subjec t in a masterlymanner
, and, In ourjudgment

,
the

posi tions taken b y the au thor are correc t and w ell susta ined .

” — P a stor a nd People.

T he au thor is a t home in his subjec t, and presen ts his view s in an almost singu

larly cle ar and sat isfac tory manner. T he volume is a valuable contribution to one

of the most d ifficult, and a t the same t ime one of the m ost important subjec ts of inv es

tiga tion a t the present day.

”
— N . Y. 06ser'

o er.

I t is a w ork profound and searching, and abounds in w isdom .

— P i tts6nrg Com .

mercia l.
“ H andles the important topic w i th masterly pow er, and its suggestions are prae

t ical and of great value .

”
— Prov idence P ress.

T he Sc ience of Law .

By SHELDON AMOS, M . A .
,

Professor of J urisprudence in University College , London ; au thor of “ A Systematic
Vi ew of the So mme o fJuri sprudence ,

”
An Engli sh Code , I tsD i ffi cult i e s

and the M ode s of overcom i ng them
,

”
e tc .

, e tc .

1 v ol. , 12ni o . Clo th . Price,
T he valuable series of Interna tional Sc ientifi c

’

w orks, prepared by em inen t spe

cialists, W i th the intention of populari zmg informa t ion in the ir several branches o fknow ledge , has re ce ive d a good acce ssi on in th i s compact and thoughtful volume . I t

is a d ifficult task to give the outlines of a comple te theory of law in a portable volume ,

w hich he who runs may read , and probably ProfessorAmos h imself w ould b e the last
to claim that he has p erfec tly succe ede d in do ing this Bu t he has certa inlydone much
to clear the sc ience of law from the technical obscuri t i eswhich darken i t to m inds “ h i ch
have hadno legal tra ining, and to make clear to his

‘ lay
’

readers in how true andhigh a

sense it can assert its righ t to b e considere d a science , and not a mere practice .
— Tne

C/zristian Reg i ster.

“ T he w orks of Bentham and Austin are abstruse and ph ilosophical, andM aine
’

s

req uire hard study and a certain amount of spe cial tra ining. T he w rite rs also pursue

d ifferent lines o f inv estiga t i on , and can only b e regarded as comprehensive in the de

partmen ts they confi ne d themselves to . I t w as left to Amos to gather up the result

and present the sci ence in its fullness. T he unquest ionable m erits of thi s
,
his last book ,

are ,
tha t it contains a comple te trea tm ent of a subject w hich has hitherto be en handled

by spec ialists, and it opens up that subje c t to every inq uiring m ind . T o do justice
to T he Science of Law w ould re quire a longer rev iew than w e have space for. We

have read no more in teresting and instruc t i ve book for some time . I ts themes concern

every one w ho renders obe d i ence to law s
, and w ho w ould have those law s the best

possible . T he tide of legal re form w hich se t in fifty years ago has to sw e ep ye t higher
I f the flaw s in our jurisprudence are to b e removed. T he proce ss of change cannot b e
be t ter gu ided than by a w ell- Informe d publi c m ind , and Prof. Amos has done great
servi ce In materially help ing to promo te this end.

”— B nfi
’

a to Cou rier.

D . APPLET ON CD. , PUBLI SHERS, 549 55 1 Broadw ay , N . Y.
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Animal M echanism ,

A T rea tise on T errestria l ana
’
A eria l Locomotion .

By E . J. MAREY,

Professor at the College of France
,
and M ember of the Academy of M edicme .

With 1 1 7 I llustra tions, drawn and engraved under the d irection of the author.

1 v ol. , xzmo . Clo th. Pric e,

We hope that, in the short glance w hich w e have taken o f some of the most Im

portant po ints d i scussed in the w ork before us, w e have succeeded in in teresting our

readers suffic ien tly in i ts c on tents to make them curious to learn more of i ts subject
matter. We cord ially recommend i t to the ir a ttenti on.

“ T he au thor of the pre sent w ork , it i s w ell known, stands at the head of those

physiologists w ho have investiga ted the m echanism of animal dynam i cs— inde ed
,
w e

may almost say that he has made the subje ct his ow n. By the orig inali ty of his con

cep tions, the ingenu ity of his construc tions, the skill of his analysi s, and the persever
a nce of his investiga tions, he has surpassed all o thers in the pow er of unve i ling the

complex and intrica te movements o f anima ted be ings.

” — P opula r S cience [Won t/My.

H istory of the C o nflict b e tw een

Re l igion and Sc ience .

By joHN WILLIAM DRAPER, M . D .
, LL . D . ,

Author of T he Intellectual Development o f Europe .

1 v ol. , 12m0 Price, $ 1 . 75 .

T his little H istory
’

w ould have been a valua ble contribution to litera ture a t any
Ame , and Is, in fact, an admirable tex t book upon a subjec t tha t i s a t presen t engross

Ing the a ttent ion of a large number of the most serious minded people , a nd i t i s no

small compliment to the sagacity of i ts d istingu ished author tha t he has so w ell gauged
the req uiremen ts of the times, and so adeq ua tely m e t them by the prepara t ion of this
volume . I t remains to b e adde d tha t , whi le the w riter has flinched from no responsi

b ility in his sta temen ts
,
and has w ri tten w i th ent ire fi delity to the demands of truth

and j ustice , there Is no t a w ord in his book tha t can g i ve o ffense to cand id and fa ir
minded readers.

” —N . Y. E v en i ng Post.

T he k ey- no te to this volume is found in the antagonism be tw een the progressive
tendencies o f the human m ind and the pretensions o f eccle siastical au thority, as deve l
oped in the history of modern sc ience . N o previous w ri ter' has treated the subjec t
from this po int of view , and the present monograph w ill b e found to possess no less

originali ty of concep tion than vigor of reason ing andw e alth of erudition. T he

me thod of Dr. Drap er, in his trea tmen t of the various q uestions that come up for di s

cussion, i s marke d b y singular impart iality as w ell as consummate ability. T hrough

out his wo rk he ma intains the pos i tion of an histori an , no t o f an advoca te . H is tone is
tranquil and serene , as become s the se arch afte i tru th, w ith no trace of the impassioned
ardor of controversy. H e endeavors so far to iden tify himself w ith the contend ing
parties as to gain a clear comprehension of the ir m o t ives, b ut, at the same t ime

,
he

submits the iractions to the tests of a cool and impart ial exam ination .
— N . V. T 7 zonne.

D. APPLET ON CO . , PUBLISHERS , 549 551 Broadw ay, N . Y.



RECENT PUBLICATIONS — sciEmma.

T H E PR I N CI PL E S OF M EN T A L PH Y S I OL OGY . "Vi th the irAp~

plica tions to the T ra ining and D i sc i pline o f the M i nd , and the Study of i ts

M orbid Condit ions. ByW. B . CARPENTER, F . R . S .
,
e tc. I llustra ted. 1 2mo .

73 7 pages. Price ,
T he w ork is probably the ablest exposi tion of the subject which has been given to the w orld , and 09 9

far to establi sh a new system of M ental Ph i losophy, upon a much broader andmore substant ial b asxs t an

I t has heretofore stood .

”— St . Lou i s Democra t

Let us add that.nothing w e have sa i d , or in any lim ited space could say, w ould giv e an adequate con

ception of the valuable and curi ous collecti on of facts bearing on morb id m ental cond i t i ons, the learned
physiologi cal exposi t ion, and the treasure- house of useful h ints form ental tra in in

g,
wh i ch make thi s large

and yet very amusm as w ell as Instruct ive book, an encyclopaed i a of w ell- c aSSIfi ed and often v ery
startling psychologi ca experiences.” - London Specta tor.

T H E EX PAN SE OF H E AVE N . A Series of Essays on the Wonders of
the Firmament. By R . A . PRO CTO R, B . A.

A very charm ing w ork ; cannot fa il to li ft. the reader’s mind up
‘ through N ature’s w ork to N ature’s

God.

’ — London Standard.

Prof. R . A . Proctor I s one of the very few rhetorical scienti sts who hav e the art of m ak ing sci ence

po ular W i thout mak ing I t or them selves contempt i ble . I t W ill b e hard to fi nd anywhere else so much

sk i l in effect ive expressi on , comb ined Wi th so much genu ine astronom ical learning, as 15 to b e seen In h i s

new volume.
”— Clirzst i an Un i on .

PH Y S I OL OGY F OR PRA CT I CA L USE . By variousWriters . Ed i ted
b y JAMES H INTO N . Wi th 50 Illustra tions. 1 v ol 1 2mo . Pri ce , $2 25 .

T hi s book is one of rare v alue, and Wi ll prove useful to a large class in the commun ity. I ts chief
recommendat ion is In Its applying the law s of the science of phySIologt

o cases of the deranged or d i seased
operations of the organs or rocesses of the human system . I t i s as t oroughly pract i cal as is a book o f
formulas of medICIne, and t e st Is In wh i ch the informa t ion is given is so ent i relydevoi d of themyst i fi cat ion
of technical or soi ent i fi c terms tha t the most Sim le can easi ly comprehend I t .

”— B oston Gaz ette.

Of a ll the w orks upon health of a popular 0 aracter w h i ch w e have met w i th for som e t ime
, and w e

are glad to th ink that. this m ost Important branch of know led e 13 becom i ngmore enlarged every day,
the w ork before us appears to b e the Simplest, the sound est, and t e best.” — C/z i cago Inter

- Ocean.

T H E GREA T I CE AGE , and i ts R e la t i on s t o th e A nti q u i ty o f
M an . By JAM E S GE IK IE

,
F . R . S. E. Wi th M aps, Charts, and numerous lllus

trations. 1 v ol. , thi ck 12mo . Price,
“ ‘ T he Great Ice Age

’ is a w ork of extraord inary interest and v alue. T he subject is peculiarlv
a ttractive in the immensnty of I ts scope , and exerc i ses a fasc inat i on over the imagi nat ion so absorb ing that
i t can scarcely fi nd expression In w ords. I t has all the charms of w onder- tales

,
and exa tos se i ent ifi c and

unsetent i fi c m inds alike — Boston Ga z ette.
Every step In the process i s traced w i th admirable perspi cui ty and fullness b y Mr. Geik i e — Lm1

don SaturdayRev i ew .

T he Grea t Ice Age ,
’ b James Geik ie, is a book that un ites the popular and abstruse elements of

scient ifi c research to a rem i r able deg ree . T he author recounts a story that Is more romant i c than n i ne

novels out of ten, and we have read the book from fi rst to last w i th unfi aggi ng In terest .
”— Bostcm Commer.

czal B ullet i n.

ADDRE SS DE L IVER ED B EF ORE T H E BR I T I SH A SSOCIA
T ION , assemble d a t Belfast . By jo H N T YNDALL

,
F . R . S Presiden t. R e

v ised, w ith add it i ons
,
by the au thor

,
S ince the deli very. 1 2mo . 120 pages

Paper. Price , 50 cents.

T his ed ition of this now famous address is the only one authoriz ed b y the author
, and contains add i

tions and corrections not In the new spaper reports.

T H E PH Y S I OL OGY OF M AN . Designed to represent the Ex isting State
of Physi ological Science as appli e d to the Func t ions of the H uman Body. By
AUSTIN FLINT, jr. , M . D . Comple te in F ive Volumes, oc tavo , of about 500
pages each, w ith 105 I llustrations. C lo th

,
she ep, Each v ol

ume sold separa tely. Price , clo th
, She ep, T he fi fth and lastvolume hasjust be en issued .

T he above is b far the most complete w ork on human physiology in the Enc'lish language. I t treats
of the functions 0 the human body from a practi cal po i nt of V i ew

,
and IS enri ched b ymany original ex

periments and observ a t i ons b y the author Consi derable space 15 given to physmlogi cal anatomy, par
t i cularly the structure o f glandular organs, the di est i v e s ste in ,

nervous system ,
blood - vessels, organs of

spec ial sense , and organs of genera ti on . I t not on y cousi ers the various functi ons of the body, from a n

experimental stand - p om t
,
b ut Is pecu li arly ri ch In C i tat ions of the li terature of ph Siology. I t is therefore

in v a luable as a w ork of reference for those w ho W i sh to study the subject of physi o logy exhaustiv ely. As

a. com
p
lete trea t i se on a subjec t of such Interest , It should b e In the li braries of li terary and soi ent i fi c men

,

as w el as in the hands o f practi t ioners and students of medi cme . I llustrat i ons are Introduced wherever
they are necessary for the eluc i dat ion of the text .

D . APPLET ON CO .
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ANewMagazine forStudents andCultivatedReaders.

T H E

POPULAR SCIENCE MONTHLY,

CONDUCT ED BY

P ro fe s s o r E . L . Y O UM A N S .

T HE grow ing importance of s cientifi c knowledge to all clas s es of the
community calls for mo re effi cient m eans of d iffus ing it. T H E POPULAR
SCIENCE M ONT HLY has been s tarted to promo te this object, and suppl ies a
want met by no o ther per iod ica l in the Un ited States .

I t contains in stru c t iv e and attractiv e articles , and ab stracts of articles ,
o riginal, s elected, and i llu s trated, from the leading scient ifi c m en o f differ
en t countr ies , g iv ing the late s t interpretations of natural ph enomena

,
ex

p la in ing the app l icat ions of science to the practi cal arts , and to the Opera
tions o f dom e s ti c l ife .

I t i s des igned to giv e especial prom inence to tho s e branches o f s cience
which help to a better unders tanding o f the nature of man ; to pres ent the
claim s o f s cientifi c educat ion and the bear ings o f science upon ques tions
o f socie ty and go v ernment. H ow the v ar io u s subjects o f curr ent Op inion
are affected by the adv ance of sc1entifi c inqu iry w ill also be cons idered.

In its l iterary character , this per iod ical a im s to be popu lar , w ithou t b e
ing superfi cial , and appeals to the inte lligent r eading - clas s e s of the commu

nity. I t s eek s to procur e au then ti c s tatem ents from m en who know the ir
subjects , and who w ill addres s the non - scientifi c publ i c for purpo s e s of ex~
po s ition and explanation .

I t w ill hav e contr ibutions from H ERBERT SPENCER , Profes so r HUXLEY,
Pro fe s so r T YNDALL, Mr. DARWIN , and o ther w r iters identifi edW ith speen
lativ e thought and scien tifi c inv es tigation .

THE P OP ULA R S CI EN CE flI ON TH L Y z
'

s pzaé lz
'

sfi ea
’

in a large

Octav e , Izana
’
somelyprin ted on clear type. T erms, F i r/ e D ollars per annum,

ors zj/ Cen tsper copy.

O P IN I O N S O F T H E P R E S S .

“

Jus t the publ ica t ion n eeded at the presen t day.

”— ]l[on trea l Ga z ette .

I t is
,
beyond comparison, the b es t a ttemp t a tjournalism Of the kind ever made in this

country .

”
— H 0m e jou rna l.

T he in i tia l number is adm irably cons ti tu ted .
— E z rem

’

ng M a il.

In our op in ion , the r igh t idea has b een happily h i t in the p lan of this new monthly.

—B z¢fl
”

a lo Cou rier.

A journa l which prom ises to b e of em inen t value to the cause ofpopular education 111
this country.

”
-N . T rzéw ze .

IM PO RT ANT T O C LUB S .

T HE POPULAR SC IENCE NI ON
’

I
‘

HLY w i l l be suppl ied at reduced ra tes w i th any period i
cal publ ished in this country.

Any person re m i tting T wen ty Dol lars for four yearly subscr ip t ions w i l l rece ive an ex

tra copy gra t is , or fi v e yearly subscr iptions for 820 .

T HE POPULAR SCIENCE M ONT HLY andAPPLET ON S’ JOURNAL (weekly) , per annum,

W Paymen t, in a ll ca ses, m ust é e in adv a nce .

Rem i t tances shou ld b e made by postal money- order or Check to the Pub l ishers,
2D. APPLETON 8c 00 549 86 551 Broadway, New York.



T H E G R EV I L L E M E M O I R S

COM PLE TE IN T PVO VOL S.

AJOURNAL OF T HE REIGNS OF

George IV. 85KingWilliam
By the Late CHAS. C . F . GREVILLE , Esq .

,

C lerk of the Counc il to those Sovere igns .

Edited b yH ENRY REEVE , Regi s trar of the Pr ivy Council.

12m o . P R I C E ,

T b is edi tion con ta ins t/ze complete
'

tex t as puolis/zea
’
in t/i e t/zree v olumes

of tile E nglis/z edi tion .

T he sensat ion crea ted by these M emo irs, on the ir fi rs t appearance, w as no t out of
proport io n to the ir rea l in teres t. T hey re la te to a period o f our h is tory second only in
importance to the Revolu t io n of 1688 ; they po rtray manners wh ich have now disap

p eared from soc ie ty, ye t have d isappea red so recen tly tha t m iddle - aged men can recol

lec t them ; and they concern the conduc t Of very em inen t persons -

o f whom some are
s ti l l l iv ing

,
while of o thers the memory is so fresh tha t they s t i l l seem a lmos t to be con

temporaneou s .” —l e A ca a
’

ezny.

Such M emoirs as these are th e mos t in teres ting con tribu tions to history tha t canbe made , and the m os t valuabl e as we l l . T he man deserves gra t i tude from his pos
terity who, b e ing placed in the m ids t of e v en ts tha t hav e any importance , and Of people
who bear any considerable par t in them, s i ts down day by day and makes a record o f
his observa tions . ”— B ufi

”
a lo Courier.

“ T he Greville M emo irs , a lready in a th ird edi tion in London
,
in l i t tle m ore than

two mon ths, have been republ ished by D . Apple ton C O . ,
N ew York . T he three

l oosely- prin ted Engl ish volumes are here given in two, w i thou t the sl igh tes t ab ridgment
, and the price, which is nin e dol lars a cross the wa ter, here i s only four. I t

i s not too mu ch to say that th is work, though not so amb itions in i ts s tyle as H orace
Walpole ’s we l l - known ‘ C orres pondenc e, ’ i s mu ch more i n teresting. I n a word

,
these

G revil le M emo irs s upply valuable ma terials no t alon e for pol i tical , bu t also for soc ialh is tory during the t ime th ey cover. T hey are addi t iona l ly a t tract ive from the large
q uanti ty of racy anecdo tes which they con ta in .

— Plz ila a
’

elplzia P ress .

T hese are a few among many illustra t ion s of the p leasan t, goss ipy in forma t ion con
v eyed in thes e M emoirs , whose grea t cha rm i s th e free and stra ightforwa rd manner In
wh ich the wri ter chron icles h is impressions of men and —B oston Da ily Glove.

As w ill be seen
,
these volumes are of remarkable interes t, and ful lyjus tify the en

comiums tha t heralde d the i r appearance in th i s coun try. T hey Wi l l a t tract a la i ge cir
c le of readers here

,
who w ill fi nd i n the ir goss ipy pages an a lmos t inexhaus t ible fund of

ins truction and amusement — B oston Sa turday E v en ing Ga z ette .

“ Since the p ubl ica t ion of H orace Walpole ’s Le t ters, no book of grea ter his torical
i nterest has seen the l ight than the Grevi lle M emoirs . I t throws a cur ious

,
and, we

may a lmos t say, a terribl e l ight on the condu ct and charact er of the pub l ic men in England under the re igns of George IV. andWi l l iam IV. I ts descrip t ions of those k ings
and the ir k insfo lk are never l ike ly to b e forgo tten .

”— N . Y. T imes.
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T H E L I F E O F

H IS ROYAL H IGHNESS

T HE PR INCE CO N SO RT .

B y T H E ODO R E M A R T IN .

Wi t/i Portra i ts and View s. Volume tlz e F irst. 1 27no. Clot/i . P rice,

T he book , indeed, is more comprehens iv e than i ts t i tle impl ies Purporting to

tel l the l ife of the Prince Consort, i t includes a scarce ly les s m i nu te b iography— which
may be regarded as almos t an a Iitob iography— of the Queen herse l f; and, when i t i s
comple te

, i t Wil l probab ly presen t a more m inu te h is tory of the domes tic l ife of a q ueen
and her ‘ master ’ ( the term 15 HerM ajes ty ’

3 ) than has ev er before appeared.
— F rom

Me A t/zeneeu in .

Mr Martin has accompl ished his task wi th a su ccess wh ich could scarcely havebeen anticipa ted . H is b iography Of P rince Alber t wou l d be va luab le and instructive
even if I t were address ed to remote and ind ifferen t readers who had no special in teres t
in the Engl ish court or in the royal family. Prince A lber t’5 a ctual celebri ty is insepa~
rab ly associa ted w i th the high posi tion wh ich he occupied , bu t h is claim to permanent
repu ta tion depends on the mora l and in te llectua l q ual i ties wh ich were s ingu larly
adapted to the circums tances of h is career. I n any rank of l ife he wou ld probablyhave a t ta ined d istinction ; bu t h is p rudence, his se lf- den ial , and his ap ti tude for acqu iring pract ica l knowledge, could scarce ly have found a more su i tab le fi eld o f ex erc ise
than in h is pecul ia r S i tua ti on as the acknowledged head of a co ns ti tu tiona l monarchy.

”

From the Sa turday R ev i ew .

“ T he au thor wr ites w i th d ign i ty and grace, h e values his subject, and treats h im
w i th a certa in courtly reverence, ye t n ever once sink s In to the panegyris t, and wh i le
apparently mos t frank— so frank, tha t the re t icen t Engl ish people may fee l the In timacy
of his d omes tic narra tives a lmos t pa inful— he i s never once be trayed into a momen ta ry
indiscre t ion. T he almos t idyl l ic beau ty of the rela t i on b e tween the Prin ce Consor t
and the Queen comes ou t as fu l ly as In all prev ious h is to rie s of tha t re la tion— and we
have now had three— as does a l so a good deal o f ev idence as to the Queen ’s own
character, hi therto a lways kept down

,
and, as i t were, se l f effaced in pub li ca tions

wri tten or sanctioned by herself. — F ronz t/ze L o ndon Specta tor.

O f the ab i l i t ies which have b een cla imed for the Prin ce Consort, thi s work affords
u s small means i udging . But of his w isdom

,
s trong sense of duty

, and grea t d ign i ty
and puri ty of character, the volume furn ishes ample evidence I n this w ay i t “ Ill be
of service t o any on e who reads i t. — From tlze N ew Yo rk E v en zng Post.

T here Is a s triking con tras t be tween th is volume and the Grev il le M emo irs , which
re la te to a period i n Engl ish h is tory immed ia te ly preceding Pr ince A lbert ’s marriage
w i th Queen Vic toria . Rad ical changes were effec ted in cour t- l ife by Vic toria ’s acces
sio n to the throne. I n the work before us

,
which is the unfold ing of a modelhome

l ife
, a l ife In fact unrivaled In the abodes of modern roya l ty, there is noth ing bu t wha t

the pures t m ind can read w i th rea l p leasure andprofi t.
Mr. M arti n draws a mos t exq u i s i te portra i ture of the married life of the royal pai r,

wh ich seem s to have been as n early perfect as any th ing human can be . T he volume
closes shortly after the Revolu t i on of 1848, a t Pa ris, when Lou is Phi l ippe and his hapless q ueen were flee ing to England In search of an asylum from the fearfu l forebod ings
wh ich overhung the ir pa thway. I t w as a try ing time for England

,
bu t , says M r. Mar

tin w i th true dramat ic effect In the closing passages of his book .

‘When the s tormburs t
,
i t found h im prepared . I n ris ing to mee t the di ffi cu l t ies of the hour

,
the prince

found the bes t support In the cheerfu l cou rage of the q ueen , ’ who on the 4 ih of

April of tha t same yea r wrote to K i ng Leopold . I n ever w as ca lmer and q u iete i orless n ervou s . G rea t even ts make me ca lm ; I t i s only trifi e s tha t Irri ta te my nerves ’

T hus ends the fi rs t volume o f O ne of the mos t importan t b iographies of the pres en t
time. T he se cond volume w i l l fol low as soon as i ts prepara t ion can be effected .

”

From the H a i tfi ra
’E v en ing

r P ost.
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