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It is not very unusual for the A raucaria imbricata to produce 
cones. The first I myself remember to have seen were on the 
old tree in the Royal Gardens, Kew, in the summer of 1851 or 
thereabouts. The female cones are -large globular masses, the 
constituent scales of which are not (superficially) very different 
from the ordinary leaves. What the Duke describes are 
evidently the male catkins. The trees are ordinarily direcious, 
but I have once seen and figured an example in which male 
catkins and female cones were borne on the same tree. 

London, November 14. MAXWELL T. MASTERS. 

IN the ganlen of the house Bleckley, Shirley Warren, South· 
ampton, there is an Araucaria that for many years past has 
produced annually a large number of cones. The cones are 
from 40 to roo in number, and very large, so that their breaking 
up and falling on to the lawn is a serious inconvenience, it being 
difficult to sweep them up. No fertile seeds have been produced 
by this tree, which from all I have been able to learn is the finest 
Araucaria in England ; the trunk is over 6 feet in circumference 
some 2 feet above the ground. There is no history of the tree. 

Cambridge, November 15. D. SHARP. 

I F the Duke of Argyll refers (November 6, p. 8) to ovule· 
bearing cones, which are spherical and about 7 inches in dia
meter, these have been plentifully produced in almost every part 
of the British Isles. 

Male or pollen cones (catkins), of cylindrical shape and 
3 inches long, are, however, extremely rare, although they have 
been produced in the Bicton Pinetum and on one of Earl Derby's 
Kentish properties. A tree at the latter place bears annually, 
and has done so for some years, a heavy crop of perfectly
developed pollen cones ; indeed, so great is the quantity that at 
a short distance away the tree has quite an unusual and remark-
able appearance. A. D. WEBSTER. 

Holwood Estate, Kent, November 17. 

ATTRACTIVE CHARACTERS lN FUNG£. 

THIS subject, which has been introduced by a letter 
from a correspondent (November 6, p. 9), is one 

of considerable interest, but it is one also of great mystery 
and difficulty. In dealing with fung i of the mushroom 
type we are in contact with a class of plants so different 
from Phanerogams that it is at once evident that we must 
not draw the same conclusions from a similar series of 
initial facts. It is well known that certain fungi possess 
strong and characteristic odours, and others very con
spicuous colours, both of which features are presumed to 
have some value in the biography of the plant, but what 
influence and what value it is not so easy to determine as 
in the case of plants in which cross-fertilization has to be 
effected. It is by no means certain that there is any 
special act of fertilization at all ; it is even doubtful if any 
fertilizing element exists. For nearly a century it has 
been thought possible to find a fecundating element in 
Agarics, but all efforts at demonstration have failed. 1 

Most of these investigations have been directed to the 
cystidia, large cells which are recognized as projecting, 
more or less, on the surface of the hymenium, but these 
could not be identified with any known process of fecun

. dation.2 M. de Seynes, after patiently investigating the 
hymenium of the Hymenomycetes, arrived at a negative 
result, and this has not since been disturbed. "The 
hymenium," he says, "has not yet offered an organ which 
we may suppose in reality to be the male organ ; " and he 
adds, " one sole and self-same organ is the basis of it, 
according as it experiences an arrest of its development ; 
as it grows and fructifies, or as it becomes hypertrophied, 
it gives us a paraphysis, a basidium, or a cystidium; in 
other terms, atrophied basidium, normal basidium, hyper
trophied hasidium: these are the three elements which 
form the hymenium. Does it develop either outside the 
hymenium or on the hymenium, at a time, or in a part 
which has not yet been discovered, organs which yield 

1 De Bary, "Morphoiogie und Physiologie der Pilze," cap. v. 
• See Grez,il/ea, vol. i. (1873), p. 181. 
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pollen, spermatia, antherozoids; or any other fecundating 
agent ? This is what remains to be discovered." 1 

Amongst British mycologists Mr. Worthington Smith 
has been the most persistent in belief that Agarics are 
subject to hybridism, which implies cross-fertilization, but 
he has not contributed much towards the establishment 
of the proposition that fertilization really exists, except 
perha ps to emphasize the suggestion that the cystidia are 
male organs. In his paper on the reproduction in Cop
rinus radiatus,2 he remarks: "I consider it quite pos
sible that the mere contact of the threads (or fluid) from the 
cystidia with the threads from the unpierced spores may 
be sufficient for the production of a new plant." In more 
direct reference to the question of hybridism he writes:
" On a dung-heap, which will produce Coprinus radiatus, 
other species, as C. nycthemerus, &c., are sure to appear ; 
and not only do allied species come up in company with 
C. radialus, but every intermediate form between one and 
the other may be gathered any morning. These latter 
plants belong to no species described as such, but are 
natural hybrids, doubtlessly produced by the sperma
tozoids of one plant piercing the spores of another. 
Amongst the larger species of Agarics similar forms are 
quite common, and they prove sore puzzles for those men 
who only want names for the fungi they find. " 

No one with any extended experience in field work can 
gainsay that individual Agarics are often met with which 
strongly suggest hybridism. These forms are so inter
mediate between more typical forms, with which they 
were perhaps growing, that it is difficult to get rid of the 
idea a ltogether that they are modifications due to some 
such influences as in higher plants we attribute to hybrid
ization. It would be very unphilosophical to deny abso
lutely that they are possibly hybrids ; but, on the other 
hand, it would be as bad to declare them hybrids until 
some sort of impregnation can be demonstrated. 

Admitting that hitherto all efforts to discover any 
process of fertilization in Agarics, which will stand the 
test of examination, has failed, the difficulty is increased 
in speculating upon the "why and wherefore" of the 
phenomena of odour, taste, and colour, in the larger 
fungi. Yet, notwithstanding this, we may approach nearer 
the desired end by endeavouring to collect facts, which 
may some day, by accumulation, serve as a basis for 
hypothesis. 

Why do certain fungi possess very strong odours, which 
to our olfactory nerves are agreeable or disagreeable? 
There is a small whitish Agaric, not uncommon amongst 
grass in woods, which has such a strong and peculiar 
odour that it is named Agaricus (C!itocybe) fragrans. It 
is not more than about an inch in diameter, is mild to the 
taste, very pleasant to eat when cooked, and the odour 
remains after the plant has been dried for some time. 
Some persons detect in it a resemblance to anise, others 
to melilot, or the Tonquin bean, and others again regard it 
as an odour peculiarly its own. Two or three other species, 
to be found in similar localities, might, at a glance, be con
founded with it, but that they are destitute of the odour 
and pleasant flavour. The novice could at once distin
guish this fungus from its associates by its odour, but 
wherefore it should smell so sweet whilst the others do 
not is at present an unsolved mystery. It is certainly not 
specially attractive to insects, and we have never found 
it attacked by slugs; perhaps the odour is disagreeable 
to them. 

Another Agaric may be found amongst dead leaves, 
which is twice as large, and of a singular pale verdigris
green colour (Agaricus (Clitocybe) odorus). It possesses 
very nearly the same odour, possibly a little stronger, and 
the same agreeable taste. This, again, we have always 
observed to be free from any indication of attacks from 
slugs. We have failed to detect the same odour, except 

Grevillea, vol. jj, p. 41. 
2 Grevillea, vol. iv. (1 875', p. 53· 
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perhaps very faintly in one or two instances, in any other 
species of Agaric. There is, however, a Lactmius which 
resembles an Agaric in form, but contains a copious sup
ply of white milk somewhat acrid to the taste, and an 
odour not much unlike but rather more camphoraceous 
than the two Agarics. This is Lactarius glyciosmus, 
which has a retldish-cream colour when dry, but is more 
ruddy when moist. In addition we may mention a densely 
tufted fungus growing on stumps, untinus cochleatus, 
with a fainter but similar odour to the Agaricus odorus. 
One species of Hydnum, in which the gills of the 
hymenium are replaced by spines, has but a faint smell 
of melilot when fresh, but in drying this odour is intensi
fied, and remains persistent for three or four years. This 
is known as Hydnum graveolens, but is somewhat rare 
in Britain. Finally, we have two species of woody 
Trametes, found growing on trees, which possess an 
odour of the same type. Theseare Trametes suaveolensand 
Trametes odora, a:1d quite resembling them is Trametes 
inodora, which has no distinct odour at all. The chemical 
character of this odour has never, to our knowledge, been 
investigated, but the point now in question is the reason 
for its existence, and for this all conjectures hitherto 
offered are weak. In several of the fragrant spl!cies it will 
be remembered that there are similar and allied species 
which have no perceptible odour ; it is possible that this 
fact may have some value in the investigation. 

Passing over other types of odour which prevail in 
fungi, we will take as a final example a pungent odour as 
of nitric acid, which is by no means uncommon. It is 
rather rare with white-spored Agarics, but is often 
met with in pink-spored species, many of which are 
either doubtful or poisonous. The majority of instances 
amongst white-spored species will be found in the sub
genus Mycena, wherein the species are small and delicate, 
such as Agaricus (Mycena) alcalinus, and Axaricus (11-:fy
cena) ammoniacus, to which may be added also Agaricus 
(Mycena) metatus and Axaricus (Mycena) lejJtocejJhalus, 
although in a less degree ; but the culminating examples 
will be found in the HyjJorrhodii. One of the commonest 
of woodland Agarics in the autumn is Agaricus (Ento
loma) nidorosus, which the nose will always determine if 
the eyes should fail. It is a pale mouse-coloured species, 
generally about 2 or 3 inches in diameter, which the 
odour would be sufficient to deter anyone from feeling 
desirous of tasting, if it had not also a very suspicious 
appearance. It may be taken for granted that where this 
odour prevails the species are not edible, even should 
they escape being positively poisonous. There is a 
suggestion of the same odour in Agaricus (Hebeloma) 
elatus, but a full development of it in Axaricus (Hebe
loma) nauseosus. It becomes faint in Agaricus (Pholiota) 
heteroc!itus, as it is also in Cortz"narius nitrosus; but in all 
there is more or less of the same pungency, which recalls 
to mind the fumes of nitric acid. It may be inferred 
from the name of HygrojJ!torus nitratus that it possesses 
the same odour, and others might be named which par
take of it in a less degree, so that this may be accepted 
as another type of odour to be found in many species of 
fungi. Here, again, the same question arises as to what 
value this peculiarity may be supposed to possess for the 
plant itself, because it is no symptom of decay, since it is 
present with the plants named above in their youngest 
and in their most healthy condition. Nothing that we 
have observed would suggest protection from, or attraction 
for. insects or mollusks. 

Thus much for odours, which must be taken as sugges
tive, anc not by any means exhaustive. The subject of 
taste may be passed over as of doubtful value in estimat
ing attraction or repulsion, or at least it is of secondary 
importance, and should. not stand in the way of a few 
suggestions on the subject of colour. It may be premised 
that, although such a large number of species of Agarics 
tlourish amongst grass, very few possess a green colour. 
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We have alluded to one which is most commonly found 
amongst dead leaves ; Russula virescens is seldom seen 
amongst grass, and the colour of Agari"cus ceruginosus 
is not in the least concealed when growing amongst grass, 
until it has lost the greater part of its green gluten and 
exhibits the dirty yellow cuticle. Dull-coloured species, 
of various shades of olive, brown, and grey, are common 
enough, so as readily to be confounded with the soil, 
stones, and dead leaves, upon or amongst which they are 
growing; but what excuse can be made for the bright red 
and yellow sp: cies appearing in such gaudy attire ? Reds 
verging upon deep orange, as in Agaricus (Amanita) 
muscarius, and passing through all stages of vermilion 
and carmine to deep purple, are by no means uncommon, 
especially in the genus Russula. And here it may be 
remarked that the species of Russula are to be seen in 
greatest plenty and perfection during those months when 
flowers are exhibiting their brightest colours, and before 
the mass of proper Agarics make an appearance. A red 
Russula in October or November would be a far more 
conspicuous object than if it occurred in June or July, 
when Russula puts in an appearance. Hyg rophorus, on 
the other hand, is a late genus, containing some very 
bright red and yellow species ; but these are small, and 
commonly so immersed in the grass, on lawns and pas
tures, that they are not conspicuous. Their " season " is 
October and November. It is easy enough to compre
hend the advantage of coloration to such species as 
Hygrophorus jJsittacinus, HygrojJlzorus conicus, Hygro
jJhorus Wynnice, and even of HygrojJ!wrus chlorojJltanzts, 
when seen growing amongst autumnal grass. The large 
species of Russulce would, under the same conditions, be 
most conspicuoas. Out of forty British species there are not 
less than twenty-five which are of some tint of red, or have 
varieties of those colours. What protective value can 
there be in expanded disks of bright scarlet 4 or 5 inches 
in diameter? If it should be contended that they are 
attractive, and not protective, then it becomes a question 
as to what they may attract. Slugs are fond enough of 
devouring not only red, but white and dull-coloured 
species, not refusing a meal upon one of the most 
poisonous (Russula emeti'ca), and still it is the top of tht 
pileus they devour, apparently in preference to the gills, 
so that they cannot be regarded as intelligent workers in 
the distribution of species. 

A careful examination of the plates in any good illus
trated work on the Agarics will show that in the whole 
of the old genus Agaricus, adding also Coprinus and 
Marasmius, the number of brightly coloured species are 
remarkably few. In the genus Cortinarius the colours 
are brighter, but they are not conspicuous when growing, 
because violet is not a demonstrative colour, and pale 
yellow, or lemon colour, is not observable amongst dead 
leaves. If space permitted it could be shown that, in a 
majority of instances, the colours of Agarics are protec
tive, inasmuch as they harmonize remarkably with the 
matrix that supports them. With Russula, Lactarius, 
and HygrojJ!wrus, the case is different, for there are many 
very obtrusive species, notably the red ones, for which we 
cannot formulate an excuse. 

A word or two, in conclusion, on the intermediaries, or 
agencies, for the diffusion of fungi. It must be under
stood that in this communication we are confining our
selves to the large, or pileate, fungi, principally of the 
mushroom type. The agents named in the letter already 
alluded to are : "Horses, oxen, sheep, foxes, squirrels, 
moles, birds, snails, and insects." Squirrels are very fond 
of Boleti' especially, but they eat the top of the pileus in 
preference to the pores, or spore-bearing surface ; snails 
and slugs are undoubtedly mycophagous to a considerable 
extent. Of birds we have no evidence, as far as I am 
aware ; ducks will eat fragments, when thrown to them, 
of such known virulence as Agaricus muscarius, and 
Bole/us l11ridus without subsequent inconvenience, but 
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it is doubtful if birds seek fungi, except to beat them 
in pieces and pick out the larvre. Whether horses, oxen, 
and sheep really eat the common mushroom, we venture 
to call in question, but they do eat the grass upon which 
fungus spores have fallen. We have . observed horses, 
cattle, and sheep eating the grass all around where mush
rooms have been growing, and seen them pass on, leaving 
the mushrooms for us to gather on our own account. 
This does not show much animal predilection for fungus 
food, and hardly bears out the paragraph that " horses, 
sheep, and oxen are all readily attracted by the taste and 
mealy smell" of the mushroom. Without venturing to 
throw doubt upon the old faith that the spores of the 
mushroom are doomed to pass through the entrails of a 
horse, or that a horse or cow may sometimes even eat a 
mushroom if one comes in its way, still we have great 
hesitation in accepting as an article of belief that horses 
are really so fond of fungi that they seek them out, and 
devour them bodily, for the sake of the preservation of 
the species. Mushroom gatherers by preference go into 
meadows and pastures where horses and cattle are feed
ing in order to fill their baskets, but this could hardly be 
the case if the animals themselves were so fond of the 
delicacy, and hence it may be inferred that it is not 
wholly true that mushroom spores pass through their 
host because that host recognizes the mealy smell and 
pleasant taste of the mushroom itself, but rather that they 
are swallowed unwittingly with the grass over which they 
are dispersed. 

The general question still remains unanswered : " What 
can be the service which the presumably attractive 
characters of fungi induce animals to perform for them?" 
In the case of the Phalloidea! there need be little hesita
tion in furnishing an answer. Thefretid odour of Phallus, 
Clathrus, and their allies, undoubtedly attracts flies in 
great number, and these latter suck up the slimy mass, 
which contains the spores, with such avidity that scarce a 
speck is left. These spores are all most remarkably 
small,1 so as to leave no doubt as to their being ingested 
whole, and probably excreted in the same condition, but 
how, when, and where, is a mystery still. The inference 
would be that, if true in this instance, why not similarly in 
others ? and hence the inquiry. Unfortunately the data 
are too few for generalization, and all we can do is to 
demonstrate that the subject is worthy of investigation, 
and, as Mr. Straton has observed, " one that requires the 
gathering together of much individual observation in all 
parts of the world." Few people hitherto have considered 
fungi of sufficient interest or impor.tance for any other 
effort than to kick them over whenever encountered, but 
-in this respect a reform would be imminent, if, by reitera
tion of the questions here set down, .and a wider distribu
tion of suggestions as to the kind of observations requirffi, 
a larger number of persons could be interested in looking 
for and recording them. If there are no sexual elements 
to be discovered, it is still desirable to ascertain what con
ditions are requisite to secure the successful germination 
and growth of the agamospores, and how intervening 
agents might aid the process. The least glimmer of 
light is aiways welcome in a dark place. 

M. C. COOKE. 

LUMINOUS CLOUDS. 
LUMINOUS clouds, which were first seen in 1885, are 

now acknowledged to have so much importance 
that it may be worth while to present a brief survey of 
the phenomenon and the facts established by the obser
vation of it. 
. On June 23, 1885, about 9.50 p.m., local time, I 

noticed an extraordinary brilliance produced by light
clouds in the north-western sky. I had always previously 

-' Not more than 3 tnicromillirnetres in diameter. 
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directed great attention to clouds, and on this account 
these bright clouds appeared to me the more surprising 
and puzzling. About 9.50 p.m. the north-western and 
northern sky was covered, to the height of about 20°, with 
a layer of bright cirrus-like clouds, which reached from 
about N.W. to N.N.E. In this la'yer, the lowest part of 
which was concealed from me by houses and trees, three 
horizontal zones could be distinguished. The lower zone 
was without lustre, and had a yellowish appearance; 
higher up there was a strip, several degrees in breadth, 
which shone with an extremely beautiful, white-gleaming, 
silver-like light ; above this strip was another like it, but 
not quite so brilliant, of a bluish tint. The light of the 
central zone was coniparable to the light of the nearly 
full moon, when it stands at sunset at about 10°, more 
over the eastern horizon. About 10.30 p.rn. the height of 
the upper limit of the phenomenon had been somewhat 
lowered ; the three zones were still there, but had become 
-especially the uppermost one-somewhat narrower. 

The position of my place of observation-Steglitz, near 
Berlin-is 52°·5 N. lat. ; about 9.50 p.m., local time, the 
depth of the sun below the horizon was about 9°. It is 
well known that, at this depth of the sun, ordinary clouds 
cannot any longer be affected by direct sunlight. 

The same phenomenon appeared pretty often in the 
course of the following weeks ; and I had, therefore, 
repeated opportunities of studying its peculiarities. I 
have never seen anything of the same kind at the time 
of sunset. As a rule, the phenomenon began to ap
pear from 15 to zo minutes-but sometimes 40 minutes, 
or more-after sunset. Several times I remarked that 
almost the whole sky-with the exception of a segment 
in S.E. at the height of from 10° to 20°-was covered by 
the gradually increasing brilliance. In all these cases a 
gradual, progressive extinction of the phenomenon, pro
ceeding from S.E. to N.W., was observed. The luminous 
clouds, when they first shone, generally gave forth only a 
feeble light. As the sun sank deeper, a gradual, but in 
the end complete, extinction of the phenomenon took 
place from the south-eastern side ; but at the same time 
the light of the remaining part became steadily stronger, 
until it reached its highest degree of strength, when the 
upper limit in the N.W. had a height of about 12°. From 
that point onwards the strength of the light decreased. 

On some evenings the phenomenon was specially 
striking, less in consequence of the light than in con
sequence of an occasional want of light. Several times 
I observed-the sky having been perfectly clear when 
the sun set-that about an hour after sunset an absolutely 
impenetrable black wall, like a threatening thunder-cloud, 
appeared in the N.W., from the horizon to a height of 
from 5° to zo0

• Higher up, on the contrary, the silver
bright shining showed the presence of the phenomenon. 
Gradually the black shadow disappeared, from above 
downwards, and gave place to the intense shining. 

Towards the end of the month of July 1885 the luminous 
clouds disappeared, and it seemed as if the phenomena ... 
had come to an end. It was therefore the· more surprising 
when, towards the end of May 1886, the phenomenon 
again presented itself suddenly. As in the preceding 
year, it remained visible, with some interruptions, until 
the beginning of August. The phenomenon has since 
been repeated from year to year, always at the same 
season. 

As the result of incessant efforts; I have succeeded in 
establishing that luminous clouds migrate in the atmo
sphere of the earth in such a way that during the months 
of December and January they are to be found in the 
southern hemisphere at the latitude of from about 48° 
to 60°. No information with regard to the phenomenon 
in equatorial regions has yet been received. This 
suggests the possibility that in passing through these 
regions it is not visible ; but when we consider that also in 
the temperate zone there are extensive districts in which 
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