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46 MICROSCOPIC FUNGI.

fifth of his “Flora Cantabrigensis,” and Hudson
one-fourth of his ““ Flora Anglica,” with the Cryp-
togamia. At the present time, it will be seen that,
with a liberal allowance for ¢ hair-splitting,” the
number of British species of flowering plants
scarcely more than equals the number of Fungi
-alone, not to mention ferns, mosses, algz, and
lichens ; and we lately had no “ Flora’” which con-
tained them, and but a minority of our botanists
know anything about them. If we need excuse for
directing attention to some of the most interesting
of these plants, let the above remarks suffice in lien
of formal apology.

¢ Mildew *’ is just one of those loose terms which
represent no definite idea, or a very different one
to different individuals. Talk of maildew to a
farmer, and instantly he scampers mentally over
his fields of standing corn in search of the brown
lines or irregular spots which indicate the unwel-
come presence of Puccinia gramims, known to him,
and to generations of farmers before him, as “mil-
dew.” Try to convince a Norfolk farmer that any-
thing else is “mildew,” and he will consider you
insane for your pains. Speak of mildew in your
own domestic circle, and inquire of wives, or
daughters, or servants, what it means, and without
hesitation another, and even more minute species
of fungus, which attacks damp linen, will be indi-
cated as the true mildew, to the exclusion of all
others; and with equal claims to antiquity. Go to



MILDEW AND BRAND. 47

Farnham, or any other hop-growing district, and
repeat there your question,—What is mildew ?—
and there is every probability that you will be told
that it is a kind of mould which attacks the hop
plant, but which differs as much from both the
mildew of the farmer and the laundry-maid as they
differ from each other. The vine-grower has his
mildew, the gardener his mildewed onions, the
stationer his mildewed paper from damp cellars,
the plasterer his mildewed walls, and in almosb
every calling, or sphere in life, wherever a minute
fungus commits its ravages upon stock, crop, or
chattels, to that individual owner it becomes a bug-
bear under the name of ‘“mildew.” Reluctantly
this vague term has been employed as a portion
of the title to this chapter, but it must be limited
in its application to the ‘““mildew of corn,” known
to botanists as Puccinia graminis, and not to include
the numerous other microscopic Fungi to which the
name of muldew 1s often applied.

The origin of this term and its true application
may undoubtedly be traced to mehl-thau, ¢ meal
dew.” A singular proof of the ignorance which
prevails in regard to all the fungal diseases of corn,
may be found in the fact that at least one of our
best etymological dictionaries states that the mildew
in corn is the same as the ergot of the French.
Had the writer ever been a farmer, he would have
known the difference; had he ever seen the two,
he could scarcely have made such a mistake. It
























































































































SMUTS. 81

will also avail for another, and while cleaning it of
the spores of  smut,” those of *“ bunt’’ will also be
removed. The facts that we rely upon chiefly as
indicating the remedy are that the spores are only
superficially in contact with the seed corn, and that
they are of less specific gravity, causing them to
float on the surface of any fluid in which the corn
may be immersed. Again, the spores of many
species of fungi will not germinate after saturation
with certain chemical solutions. One of the most
successful and easy of application is a strong solu-
tion of Glauber’s salts, in which the seed corn is to
be washed, and afterwards, whilst still moist, dusted
over with quick-lime. The rationale of this process
consists in the setting free of caustic soda by the
sulphuric acid of the Glauber’s salt combining with
the lime, and converting it into sulphate of lime.
The caustic soda is fatal to the germination of the
spores of ““ bunt,” and probably also of ‘“smut ;”
although, as already intimated, except in cases
where these affections of the corn are very preva-
lent, we shall be informed by the agriculturist that
the cost of labour in the prevention will not be com-
pensated in the cure.

Experience has also taught us that many fungi
flourish in proportion to the wetness of the seasen,
or dampness of the locality. A wet year is always
exceedingly prolific in fungi, and a dry season corre-
spondingly barren, at least in many kinds, whilst
others,as the experience of 1864 has convinced us, are
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138 MICROSCOPIC TNGI.

CHAPTER XI.
MOULDS.

THIRTY years since, and some of these lLittle

pests were altogether unknown, whilst others
were only recognized and partly understood by a
fow scientific men. During the period to which
we have alluded more than half the present species
contained in the genus Peronospora had never been
observed, and amongst these the most devastating
of its tribe, the associate and undoubted cause of
the potato disease.

Parasitic fungi are far more numerous, both in
individuals and species, than ‘most persons are
aware, and cultivated plants of all kinds are more
or less subject to their ravages. Some are more
susceptible than others, of which the. corn and
grass tribe, or Graminacece, as they are termed
by botanists, is an example. Not less than thirty
species have been recorded upon plants of this
natural order, and of these nearly one-half are
found upon the living plants. Upon the potato
plant, again, no less than ten different kinds of
fungi have been described; whilst upon other and
more fortunate plants only one or two parasites of
this nature establish themselves.

It will be sufficient for our present purpose to




Plate XIII,

262.—Tvaxre MouLp.
Feronospora parasifica.

263.—Ox105 MovLp.

Peronospora Schleideniana.,
























Plate X1V,

264.—Potato MovLp.

Peroncspora infestans,

206, —Lettvce Mouvnn,

Peronmpura gangliformis.
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contained in a letter addressed to Dr. Bellingham,
and quoted by the Rev. M. J. Berkeley,* leaves no
doubt of its identity :— During the months of
July and Angust (1844), we had repeated and
heavy showers, with oppressive heat, and an at-
mosphere strongly charged with electricity. To-
wards the close of the month of August 1 observed
the leaves to be marked with black spots, as if ink
had been sprinkled over them. They began to
wither, emitting a peculiar, offensive odour; and
before a fortnight the field, which had been singu-
larly luxuriant, and almost rank, became arid and
dried up, as if by a severe frost. I had the pota-
toes dug out during the month of September, when
about two-thirds were either positively rotten, par-
tially decayed and swarming with worms, or spotted
with brownish-coloured patches, resembling flesh
that had been frost-bitten. These parts were soft
to the touch, and upon the decayed potatoes I
observed a whitish substance like mould.”
Although this disease made its first appearance,
in the middle of August, 1845, the Isle of Wight,
it had already appeared in Belgium in the same
year, a month previously ; and although i1t may
have been moticed in other British localities 1
1844, it was known in (Canada and in St, Helena in
the same year to a far greater extent, and in Liege
as early as 1842. There are, therefore, good

= Journal of Horticultural Society of London, vol. i p. 11.
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grounds for believing that the European centre was
Belgium ; but if M. Boussingault was correct in
stating that ““this malady is well known in rainy
years at Bogota, where the Indians live almost
entirely on potatoes,” then it is not of European
but American origin, and is probably derived from
districts not far remote from those whence Europe
first received the potato itself,

It would occupy too much space to detail the
different theories and opinions relative to the causes
of this disease to which 1845 and subsequent years
gave birth. Suffice it to say, that the lapse of
years has silently proved the majority of these to
have been fallacious. All such as imputed to pecu-
har electric conditions, a wet season, or other
meteorological influences, the disease which has
re-appeared under different conditions and in.
fluences, and in seasons remarkable for dryness,
are manifestly refuted; whilst its mycological
origin has continued to gain adherents, and the
gradual accumulation of fresh facts has almost
placed it beyond dispute not only that the potato
disease is accompanied by, but results from, fungal
growth. Unfortunately, this disease has been 80
prevalent, more or less, during the past thirty
years, that few have been without the opportunity
of making themselves acquainted with its external
appearance. To this may be added the minute
and exact account of its development, as recorded
by that excellent mycologist and careful observer,
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Piste XV,

268, —Pri MovLp
Peronospora Vieie.

7. —Avnworna MovLn,

Peronorpora pyguea.
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Plate XVI,
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208.—Saspwort Movwp,
Percnespora Arenarie,

280, —Docx MovLe,

Peronospora obligua,
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was to be seen by the aid of a lens, scattered over
the under surface of the leaves. By the micro-
scope, the branched threads, having the tips
furnished with sub-elliptic spores, were revealed,
and an ally of the potato mould found revelling
amongst the rdses.

During the winter of 1863-4, we found the leaves
of several species of dock occupied by a mould
which appears to be a very low form of Peronospora.
Its presence was indicated by brownish orbicular
spots, on which the fertile threads occurred 1n
small bundles. These threads were generally
simple, but occasionally forked, bearing rather large
elliptical acrospores attached obliquely to the tips
of the threads (fig. 269). In consequence of this
peculiarity, we have named the species, which does
not appear to have been noticed before, Peronospora
obliqua. It is clearly very distinct from another
species found on dock leaves by Corda. "

Of the remaining British species, one (P.
Arenarie) is found on the leaves of the three-
veined sandwort (fig. 268); another attacks the
red corn-poppy, a third is found on the common
nettle, one on the brooklime, another on the
wood-anemone (fig. 267), and another on the fig-
wort.

Doubtless all the species in this genus are
possessed of the third means of reproduction, by
zoospores, as discovered in the potato mould, not
only from the acrospores, but also from the oospores.
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The fearful rapidity with which this method enables
them to multiply themselves may account for their
widely spreading and devastating power. No other
genus of fungi can parallel this in the number of
species injurions to the field or - the garden, or
in which the injuries inflicted are 80 great and
irremediable.

N.B.—Since the foregoing chapter was in type,
the Rev. M. J. Berkeley informs us that both Mr.
Broome and himself have examined the mould on
dock-leaves, to which we have given the name of
Peronospora obligua, and have come to the conclu-
sion that it is truly a member of that genus, and
not hitherto described ; but they are also of opinion
that it is the same mould as ope described by Dr.,
Montagne as Ascomyces Rumicis. We concur with
them in thinking it deficient in the important
characteristics of Ascomyces, and therefore retain
its proposed name of P. obliqua, although it is still
matter of some doubt whether it should be retained
in the genus Peronospora,
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