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2 HISTORY OF BRITISH FERNS.

3. They are plants for the most part very easily culti-
vated, and of all others perhaps the best adapted to parlour
or window culture ; and hence, besides the interest they may
excite in the collection and preservation of them in the
herbarium, and in the study of them in the dried state, there
is to be added the pleasure to be derived from their culti-
vation, and the opportunities thus afforded of studying and
admiring them in the living state.

Those who desire a thorough knowledge of the species
of Ferns, should certainly, if possible, adopt the method of
study just indicated, as it reveals many curious and in-
teresting features which are not to be learned from the
investigations—though patiently and assiduously prose-
cuted — which are aided only by dried portions of the
plants. All the essential points necessary for the recogni-
tion of the species, may, nevertheless, be availably present
in well-selected herbarium specimens, so that those who
have not convenience for cultivating them, may yet store
up in their cabinets ample materials for their amusement
and instruction in detached and leisure hours.

There is something peculiarly fascinating in the graceful
outline and disposition of parts, which is so common among
the Ferns as to have become associated in idea with this



INTRODUCTION. 3

portion of the vegetable creation. Gaudy colouring is
indeed absent, and they wear while in life and health
nothing beyond a livery of sober green, which can scarcely
be said to gain ornament from the brownish scales, with
which in some of our native species it is associated on the
living plant. In some exotic forms indeed, as for example
in the species of Gymnogramma, the lower surface is covered
more or less with a silvery or golden powder, which adds
considerably to their beauty; and in the wide range of
the “Terns of all nations” there is considerable variety,
even of the tints of green, to be observed. The more sober-
tinted natives of our northern latitude can, however, boast
but of comparatively little such variety of hue. It is not,
therefore, in the Colouring that their attractions rest; nor
is it in their endurance, for a large proportion of the native
species lose all their beauty as soon as the frost reaches
them, and for nearly one-half of the year are dormant un-
less artificially sheltered. We therefore conclude, that it
is the elegant forms and graceful habits of the majority of
the Ferns, native and exotic, which render them so gene-
rally pleasing, even to those who are slow to perceive beauty
apart from rich and gaudy colouring.

The number of the native species of Ferns may be taken
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for the most part inaccessible, and not of much value to
the casual student, we shail enumerate the several English
publications of the present day, which are exclusively oc-
cupied in the description of the British Ferns and their
allies ; as we hope some at least of our readers may be so
far led on by the sketch we shall endeavour to offer in the
following pages, as to seek the further assistance to be
derived from the more varied sources indicated below. We
shall arrange them in the order of their original publication,
and mention the most recent editions :—

1. An Analysis of the British Ferns and their allies. By
G. W. Francis, F.I.S. Fourth Edition (same as the
Third, excepting the date on the title). 8vo, pp. 88,
with 9 plates, containing reduced figures of the spe-
cies described.

. A4 History of British Ferns, and allied plants. By
Edward Newman, F.L.S., &c. Enlarged Edition of a
former work. 8vo, pp. 224, with beautiful woodcut
lustrations.

3. Florigraphkia Britanwica, Vol. IV.: The Ferns of Britain
and their allies. By Richard Deakin, M.D. 8vo,
pp- 186, with 31 plates and numerous woodcuts.

4. A Handbook of British Ferns. By Thomas Moore,






THE STRUCTURE OF FERNS.

Bur our young readers will be ready to ask, Whatis a Fern ?
This we will now endeavour to explain by means of a
familiar comparison.

It is presumed that every reader of this little book, even
the youngest, can recognize a flower, not indeed by the aid
of the somewhat technical intricacies to which the man of
science would resort, but by means of that intuitive per-
ception, which has grown up with the growing faculties and
acquired strength from the little experiences of childhood
and youth. We will suppose, then, that all our readers are
familiar with natural productions such as the buttercup, the
poppy, the brier-rose, the daisy, the dandelion, and others
such as these, which are so profusely dispersed over the
meadows and corn-fields, and along the hedge-rows, and by
the way-sides: even the young ears of corn and the spikes
of meadow grasses must be well-remembered objects. Now,
these all afford examples of flowers, or of masses of flowers.
But then the plants from which the daisy heads and
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dandelions were plucked to be made into floral chains, and
those which yielded the buttercups, the roses, and various
others for the rural bouquet, produced, besides their flowers—
those brilliantly coloured parts which the tiny fingers chiefly
desired to gather—other parts, mostly green, and in which
the same intuitive perception has learned to recognize the
leaves. These ““organs,” as they are called—the leaves and
the flowers—are the two most conspicuous parts of the
majority of plants.

Popularly speaking, a Fern may be said to be a plant
which never bears flowers, butleaves only; and these leaves
are greatly varied, and very elegant in form. But some one
will say, How can I tell a Fern, which never bearsflowers, from
some other plant which does bear flowers, but from which
they are temporarily absent? A little patience, and a little
attentive study, will overcome this seeming, and to the
beginner real, difficulty. You must search for what seems
to be a full-grown plant. Examine the under surface of its
leaves, and you will see brown dusty-looking patches, round
or elongated or in lines, scattered here and there, and
generally arranged with much regularity, These patches are
vast accumulations of the minute seeds—so minute as to be
fabulously invisible—from which young fern-plants would
be produced.
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Now, as the leaves of those plants which do bear flowers
do not bear these dusty patches, it is on their presence that
the novice must depend for the assurance that the plant he
has under examination is really a Fern. It must be confessed,
indeed, that this is a very imperfect definition, and one
which would fail to satisfy the more advanced student ; but
in truth, there is no other available guide-mark at the
starting point, nor until the eye has become familiarized
with the peculiar appearances by aid of which Ferns may be
recognized at first sight. This first step—the ready re-
cognition of a Fern from other plants—will be greatly as-
sisted by Mr. Fitch’s characteristic figures which accompany
and ornament these pages. More detailed particulars of
the peculiarities of Ferns we must now proceed to offer.

Ferns, as we have already stated, are flowerless plants.
They are furnished with roots, by which they obtain nou-
rishment from the soil; with stems, by which their con-
spicuous parts are borne up and supported; and with
leaves, to which their elegance is due, these leaves bearing
on some part of their surface, but usually on the lower face,
the seeds by which the plants may be propagated. These
are their external parts, and are called organs.

The proper roots of Ferns are entirely fibrous, and they
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proceed from the under side of the stem, when the latter
assumes the prostrate or creeping mode of growth; but
when it grows erect, they are produced towards its lower
end on all sides indifferently, from among the bases of the
decayed leaves or fronds. Fibrous roots are so called from
their consisting of little thread-like parts, which, as they
extend by growth at their points, insinuate themselves
between the particles of earth to which they have access,
and this in process of time becomes filled with their rami-
fications. They often form entangled masses, but are not
always sufficiently numerous for this. The fibres of Ferns
are mostly of a somewhat rigid or wiry texture; and in the
younger portions are often more or less covered with fine
soft hairs, which become lost with age. It is by means of
these organs chiefly, that Ferns, and all the more highly de-
veloped plants, are nourished.

The stem of a Fern, which is sometimes called a rhizome,
sometimes a caudex—names given to particular modifications
of the stems of plants—forms either an upright stock, which
in our native species seldom elevates itself above the sur-
face of the ground, but in certain exotic ferns reaches from
thirty to fifty feet or more in height, and gives a tree-like
character to the species; or it extends horizontally either on



THE STRUCTURE OF FERNS. 11

or beneath the surface of the soil, and forms what is called
a creeping stem. These creeping stems are generally
clothed with hairs or scales, and sometimes to such an
extent as to become quite shaggy ; they vary greatly in size,
some being as thick as one’s wrist, and others, as in our
native Hymenophyllums, as fine as threads.

The common Polypody has the thickest stem of any
of the creeping British species: in this it is about as thick
as one’s thumb ; but that of the common Bracken, or Pleris,
creeps the most extensively. The Osmunda, or Flowering
Fern, as it is called, is, of the native upright-growing species,
that which most readily gains height, and very old plants of
this may sometimes be found with bare stems of a foot or
more in length. The common Male Fern, the Lastrea Oreop-
teris, and the Polystichum angulare, have also a tendency,
though in a less degree, to this mode of growth, but it never
becomes apparent except in the case of very aged plants.

The leaves of Ferns are generally called fronds, and as we
think this latter term the most appropriate, we shall adopt
it, with this general explanation, that it means the leaf-like
organs wlich are borne on the proper stem. The leaf-like
character they bear, has led some botanists to reject the
term frond altogether, and to consider them as true
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Even in the few species which are natives of Britain, this
variety of size and form is very obvious, some kinds not
being more than two or three inches, others five to six feet
or more in height,—some quite simple, and others cut
into innumerable small segments. There is much variety
of texture too: some being thin and delicate, almost trans-
parent, others thick and leathery, and some perfectly rigid ;
some are pale green, some are deep green, some are blue-
green, some dark brownish, scarcely green at all ; some are
smooth and shining, others opake, and some few are
covered with hair-like scales.

The duration of the fronds of many species is compara-
tively short: they come up in spring, and in some cases
the earliest of them do not last till autumn, in others they
continue unti] touched by frost, from which the more
robust of them shrink, even as the tender sorts do from
drought as well as frost. Others are much more durable,
and the plants, if in a moderately sheltered situation,
become evergreen. These latter should be most ex-
tensively adopted for culture where ornamental effect is an
object. We shall point out these peculiarities as we de-
scribe the different species.

The fronds of Ferns consist of two parts—the leafy portion;
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and the stalk, which latter is often called the sfipes. The
continuation of the stalk, in the form of a rib extending
through the leafy portion, and becoming branched when the
frond is divided, is called the rac/is; if the frond is compound,
that is, divided, so that there is another set of ribs besides
the principal one, the latter is called the primary rachis, and
the former the secondary rachis. Few of our native spe-
cies are so highly compound as to possess more than a
secondary rachis. In practice, when the outline or division
of the frond is mentioned, it is generally the leafy portion
only that is referred to, exclusive of the stipes.

The stipes is generally furnished more or less with mem-
branous scales, which are sometimes few and confined to the
base, and at other times continued along the rachis. Some-
times these scales, which are generally brown, are large
and so numerous that the parts on which they are situated
acquire a shaggy appearance. The form of the scales, as
well as their number and position and even colour, is found
to be very constant in the different species or varieties, and
hence they sometimes afford good marks of recognition.
‘Whenever they are produced along the rachis, as well as
on the stipes, they are invariably largest at the base, and
become gradually smaller upwards.



THE STRUCTURE OF FERNS. 15

In some species the leafy portion of the frond is un-
divided, that is to say, the margins are not scalloped or
cut away at all: an example of this occurs in the common
Hart’s-tongue. The margin is, however, much more com-
monly more or less divided. In the simplest mode of
division which occurs among the British species, the margin
of the frond is deeply divided or scalloped out at short
intervals, the divisions extending inwards nearly to the
rachis, but not reaching it: this slightly divided form is
called pinnatifid.

The fronds are sometimes divided quite down to the rachis,
which is, as it were, quite bared of the contiguous leafy
expansion, and when this occurs the frond is said to be
pinnate ; in this case, each of the distinct leaf-like divisions
is called a pinna. When these pinna are divided again
upon precisely the same plan the frond becomes dipinnate,
or twice pinnate, but if the pinne are only deeply lobed
they are said to be pinnatifid.

When the fronds are thrice pinnate, and in all other
more intricate forms, they are called decompound, but this
seldom occurs in any of the native kinds; the nearest
approach to it is in very vigorous plants of the common
Bracken, and in some of the Lastreas, when very largely
developed.
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The young fronds of the ferns before being developed
are arranged in a very curious manner, the rachis being
rolled inwards from the point to the base, and in the com-
pound sorts the divisions are each again rolled up in a
similar way. This arrangement is what is called circinate.
All the British species, with two exceptions, are folded up
in this way, so that their development consists of an un-
rolling of the fronds. The exceptions mentioned, are the
Moonwort and the Adder’s-tongue, in both of which the
fronds in the undeveloped state are folded straight.

The substance of the fronds is traversed by veins vari-
ously arranged ; in some species forming straight parallel
lines, in others joined together like net-work. The manner
in which the veins are disposed is called the venation, and
the nature of this venation affords useful data in the divi-
sion of the ferns into family groups. It is from some
determinate part of these veins that the clusters of fructifi-
cation "proceed, that part to which they are attached being
called the receptacle. A correct appreciation of the con-
dition and position of the receptacle with reference to the
veins, is of considerable importance in the study of the
genera and species—that is to say, the individual kinds and
the family groups. TIn some, though few of the native
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kinds, it is projected beyond the margin, and the little cases
of seeds are collected around its free extremity. More
commonly, however, the veins stop within the margins, and
the seed-cases grow in round or elongated clusters, situate
at their ends or along their sides, and protruded through
the skin of the lower surface of the fronds.

No flowers are produced, but the plants bear, generally,
great abundance of seed-like bodies, which are technically
called spores, and are contained in little cases of very sin-
gular construction.  Collectively, these cases and their
contents are called the fructification. The seed-cases, as
already remarked, are attached in the different species to
certain determinate thickened portions of the veins, which
points of attachment are called the receptacles. Each
separate mass or cluster of the seed-cases is called a sorus,
but as they are generally spoken of collectively, the plural
term sori becomes much more frequently used.

The seed-cases—called also spore-cases, or sporangia, or
thece—are mostly minute roundish-oval bodies, containing
one cavity, and nearly surrounded by an elastic vertical
band or ring, which is continued from the base so as to
form a short stalk, by which they are attached. When
they have reached maturity, the elasticity of the ring

c
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bursts the case irregularly, and the seeds or spores, in the
shape of fine dust, almost invisibis, become dispersed.
This is what occurs in the majorisy of the native species; in
Trichomanes and the Hymenophyllums, however, the elastic
band is horizontal or oblique ; and in Osmunda, Botrychkium,
and Ophioglossum, the spore-cases are two-valved, and des-
titute of the elastic ring.

In a considerable proportion of the known species of
Ferns, and in the majority of those which are natives of
Great Britain, the sori are covered in the earlier stages of
growth by what is commonly called the éndusium, which
is mostly a thin transparent membranous scale of the same
general form as the sorus itself, at first completely covering
or enclosing the young seed-cases. KEventually, however,
by their growth, its margins are disrupted, and it is cast off,
frequently even before the maturity of the seeds. Some
species, however, never bear any indusium, and its presence
or absence is consequently one of the technical points by
which the large body of Ferns are divided into groups of
manageable extent. In some Ferns the indusium, or cover,
or at least what is considered analogous to it, is cup-shaped,
containing the seed-cases; but this form is of very rare
occurrence among the mnative species, and exists only in
Trichomanes and the Hymenophyliums.
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which lies upwards produces the rudimentary stem. The
spores are very minute vesicles of various shapes, but
mostly roundish, and are often beautifully ornamented with
markings on the exterior. They consist merely of a small
vesicle of cellular tissue, and as they grow this vesicle
becomes divided into others, which again multiply and
enlarge, until they form a minute green leaf-like patch,
roundish but irregular in outline, unilateral, and often, if not
always, two-lobed, forming a primordial scale or leaf; this
by degrees thickens at a central point on the side, which
henceforth becomes the axis of development, and from this
point a small leaf or frond is produced on the upper surface
where the tissue is acted on by light. This leaf is usually
very different in aspect as well as size from the mature
fronds, and is succeeded by other fronds, which acquire by
degrees the characteristic features peculiar to their species.

In some annual Ferns the mature character is soon at-
tained, but in others two or more years of growth is re-
quired before they reach maturity; they, however, soon
begin to assume something of their peculiar appearance,
so that by the time three or four of these young fronds
are produced, sometimes even earlier, a practised eye can
recognize the species.
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is supplied. In hothouses, where the plants stand and
shed their spores, the latter germinate freely on the undis-
turbed soil, or on any damp brickwork with which they
come in contact, or on the upright sides of the pots in
which the plants are growing, if these are so circumstanced
as to remain continually damp. They grow very readily on
the rough surface of a piece of sandstone-rock, just kept
moistened by water constantly but slowly dripping upon it.
The most convenient way, however, to raise Ferns from
the spores, where cultivation is the object, is to sow them
on the surface of peat soil, in pots of convenient size, the
surface of the soil being kept an inch or more below the
level of the pot rim, so that a piece of flat glass may be
laid over the top, to secure a close and constantly moist
atmosphere, and prevent rapid evaporation from the soil.
The pots should be nearly half-filled with small pieces of
broken potsherds or of broken bricks, and the soil itself
should be used rather coarse than fine, the surface being
left rough, that is, not pressed down close and even. The
pots should be set in pans or feeders, in which water should
be kept so long as the soil does not become saturated. By
this means, the soil may be kept at the required degree of
continual dampness; but if by any chance saturation seems
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would keep its sides always damp; the spores scattered
over the sides of this moistened porous earthenware would
find a proper nidus for their development, which might thus
be watched with great facility. It is to be borne in mind,
however, that the seedling plants are not so readily trans-
planted from an earthenware or stone surface, as they are
when growing on the soil.

The general features of culture—which it will be sufficient
here to notice—are shade, shelter, and abundance of mois-
ture, neither of these being, however, essential to all the
'species, but when judiciously combined producing the con-
ditions under which all the species admit of being very suc-
cessfully grown.

In the garden, Ferns seem only appropriately introduced
on what is called rockwork, which generally means a bank
of earth irregularly terraced with misshapen fragments of
stone, or by some other hard porous material, the vitrified
masses formed in the burning of bricks being that most
commonly substituted. With taste in the distribution of
these and such like materials, and in the planting of the
Ferns, a very pleasing effect may be produced ; and on
rockwork of this kind, if it be erected in a shaded and
sheltered situation, and liberally supplied with percolating



26 HISTORY OF BRITISH FERNS.

(not stagnant) water, nearly all the English Ferns may be
grown, '

It will, as a matter of course, suggest itself to the planter,
that the most sunny, most exposed, and least moistened
positions on the rockwork should be appropriated to those
species which grow naturally in situations to which these
conditions afford the nearest resemblance ; while, on the
other hand, the kinds which naturally prefer the deepest
shade and the dampest soil, should be placed in the posi-
tions where these conditions are most nearly imitated.

Perhaps, however, the most interesting occupation for the
amateur in Ferns consists in the cultivation of them under
glass, either in pots, or planted in a Wardian case. All the
species admit of being grown in pots, and when developed
under the protection of a covering of glass, acquire more
than their natural delicacy of appearance.

For general purposes the frame or case in which they
are grown should have a northern aspect ; the eastern and
western aspects are less favourable, though with attention
to shading during sunny weather, they may be adopted, and
are at least much preferable to the southern, even with the
advantage of shading. It is the heat, no less than the
brightness of such an aspect, which is to be avoided ; and
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therefore, for all practical purposes, the nearer the situation
in which they are grown approaches the northern aspect,
the better. The plants must be kept cool in summer, by
shading, by sprinkling, by not quite closing the frame in
the day-time, and by removing all impediments to a free
circulation of air all night.

Wardian cases for Ferns, in which they may be planted
out on rockwork, may be either of the size and nature of a
small detached greenhouse, or of those window or balcony
greenhouses made by enclosing within a projecting sash, a
greater or smaller area external to the window, or they may
be of smaller size and more finished workmanship, for the
interior of dwelling rooms, for stair-case landings, or any
other situations within-doors, where they can be moderately
lighted.

As a general rule, Ferns under cultivation do not require
any manure. The most proper soil for them consists of the
native earths called peat or bog earth, and sandy loam,
mixed in about equal proportions, with a further admixture
cqual to an eighth of the whole mass for the coarser sorts,
and of a fourth of the whole mass for the more delicate
sorts, of any clean sharp grit, which is used for the purpose
of preventing the too close adhesion and consolidation of












DISTRIBUTION AND TOPOGRAPHICAL ASPECT. 31

trunks often beautifully pitted by the marks left on the
falling away of the fronds ; they grow to a height of from
twenty to fifty feet or more, from their tops sending out the
feathery fronds, often many feet in length, and yet so
delicate as to be put in motion by the gentlest breeze. On
some of the Bast Indian Islands the tree Ferns occur as
numerously as the crowded Firs in our plantations; but
wherever they are found—from the plains to an elevation of
3,000 to 4,000 feet—the soil and atmosphere are full of
- moisture. Very noble arborescent Ferns are found in New
Zealand and Tasmania.

The shrubby Ferns, those with short stems, surmounted
by tufted fronds, prevail rather at the tropics than at the
equatorial zone, and are found less frequently at the foot of
tropical mountains, than at an elevation of from 2,000 to
3,000 feet. Terns of this aspect abound in the South Sea
Islands. Mr. Colenso describes one of the New Zealand
species as producing, from a main trunk twelve feet high,
fronds which form a droop often of eighteen feet; such
plants, standing singly on the bank of a purling rill of
water, being objects of surpassing beauty.

The herbaceous species are rather characteristic of the
temperate and colder zones: not that their number in
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in alkali, and are applied to various economic uses, as
the manufacture of soap and glass, the dressing of leather,
&c. These species have also been used in the preparation
of beer ; and the dspidium fragrans has been employed as
a substitute for tea.

The bruised leaves of Angiopteris evecta and Polypodium
phymatodes are said to yield an aromatic oil, employed in
perfuming the cocoa-nut oil of the South Sea Islands.

Deserving of especial mention in this place is the vegetable
curiosity called the Barometz, Boranez, or Tartarian or
Scythian lamb, of which marvellous tales have been told.
This “lamb” consists merely of the decumbent shaggy
rhizome of a Fern, what it has been supposed is that of the
Cibotium Barometz; when turned upside down, the bases of
four of its fronds being retained as legs, by the aid of a little
manipulation, this not inaptly resembles some small animal,
and may fairly rank as a vegetable curiosity.

The ‘traveller’s tale’ on this subject is, that, on an ele-
vated, uncultivated salt plain, of vast extent, west of the
Volga, grows a wonderful plant, with the shape and appear-
ance of a lamb, having feet, head, and tail distinctly formed,
and its skin covered with soft down. The ¢lamb’ grows
upon a stalk about three feet high, the part by which it is
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their full growth. If, however, more than a single speci-
men of each kind is preserved, the perfectly mature and the
incipient states of fructification should also be gathered ;
but in the majority of cases the intermediate state will
afford the best materials for subsequent examination and
recognition.

Of course, when the species produces two or more kinds of
fronds, examples of each must be preserved, as, for instance,
in the Allosorus crispus, the fertile fronds of which alone
would convey but a very indifferent notion of the plant.
The necessity of attending to this point is even more strik-
ingly apparent in such exotic genera as the Struthiopteris,
and almost all the species related to the derostichums.

After being thoroughly dried under pressure, the speci-
mens, according to their size, should be arranged, singly if
large, or in groups resembling the natural tufts,if sufficiently
small, on one side only of a series of sheets of stout white
paper, to which they should be fastened by a few thread
ties, or gummed straps, in preference to being pasted down
with glue. The specimens, however, admit of a much more
convenient and searching examination when kept loose in a
folded sheet of paper; but if there should be frequent occa-
sion to handle such loose §pecimens, they will be found much
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xx1. PILULARIA, Linneus.
1. P. globulifera, Linneus.—The only species. Plate
XVIL fig. 2.

IV. EQUISETACEZ.

xxii. EQUIsETUM, Linneus.

1. E. Telmateia, Fkrhart.—Stems dissimilar, the sterile
branched, smooth, with about thirty ridges, the
fertile simple, short, with large crowded sheaths,
and subulate two-ribbed teeth. Plate XX. fig. 2.

2. B. umbrosum, Willdenow.—Stems dissimilar, the
sterile branched, rough, with about twenty ridges,
the fertile simple, with approximate appressed
sheaths, having subulate one-ribbed teeth.

3. E. arvense, Linneus.—Stems dissimilar, the sterile
branched, slightly rough, with from ten to
sixteen ridges, the fertile simple, with distant,
loose sheaths, having long pointed teeth.

4. B. sylvaticam, Linneus.—Stems similar, with about
twelve ridges, and having loose sheaths termi-
nating in three or four large blunt lobes;
branches deflexed. Plate XX. fig. 8. .

5. K. limosum, Zinneus.—Stems similar, smooth, with
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there at the margin on the under surface. The veins will
be seen to be dichotomously forked, that is, separating into
two equal branches, beginning from the base upwards, the
forking being several times repeated, producing close pa-
rallel radiating venules which extend to the margin. The
sori are produced oz the reflexed (or bent under) membra-
nous expansions of the margin of the fronds which form the
indusia, these indusia being traversed by veins which bear
the sori. There is only one native species, which possesses
these characteristics, and this is certainly one of the most
beautiful, as it is also one of the rarer of our indigenous
Ferns; and being of small size and of evergreen habit, it is
one of the most desirable of all for culture in a Wardian case.

The name of the genus comes from the Greek adiantos,
which signifies dry, or unmoistened ; and is applicable to
these plants, from their possessing in a remarkable degree
the property of repelling water. 1t is, in fact, impossible to
wet the surface of their pinnules, when the fronds are in a
fresh state and in good health, the water being cast off as
though from an oily surface.

Apiantum Capriius-VeNErts, Linnceus.—The Maiden-
hair Fern. (Plate X'VI. fig. 1.)

A small evergreen species, furnished with a very short



ADIANTUM. 61

creeping stem, which is clothed with small black scales, and
bears dclicate, graceful, somewhat drooping fronds, of six
inches to a foot high. These fronds are usually of an
irregularly ovate form, sometimes elongate, occasionally
approaching to linear. TFinely developed fronds are about
thrice pinnate; but the less vigorous fronds are usually
only twice pinnate, with alternate pinnee and pinnules; and
sometimes fronds are found which are only once pinnate.
The ultimate pinnules, or leaflets, are very irregular in shape,
but for the most part have a wedge-shaped or tapering
base, and a more or less rounded and oblique apex, and
they have generally some variation of a fan-shaped or rhom-
boidal outline. The margin is more or less deeply lobed,
the apices of the lobes in the fertile pinnules being reflexed
and changed into membranous indusia, whilst the lobes of
the barren fronds are serrated ; their texture is thin and
membranaceous, their surface smooth, their colour a
cheerful green. The stipes, which is about half as long as
the frond, and furnished with a few small scales at the base,
is black and shining, as also are the raches, the ultimate
ramifications of which are small and hair-like.

The veins throughout the pinnules are forked on a di-
chotomous or two-branched plan, from the base upwards,
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the venules lying parallel, and extending in straight lines
towards the margins, terminating in the barren frondsin
the serratures of the margin, but in the fertile fronds
extending into the indusium, there forming the receptacles
to which the spore-cases are attached. The sori are oblong,
covered by indusia of the same form, each consisting of the
apex of one of the lobes of the frond, changed to a mem-
branous texture, and folded under. The sori are, as already
mentioned, seated on this membranous reflexed lobe, and
by this circumstance the genus may at once be detected by
those who are not conversant with its easily recognized
primd facie appearances.

The Maiden-hair is a local plant, though it has a Wlde
geographical range. It is found here and there in the
warmer parts of Great Britain and Ireland, evidently pre-
ferring cavernous and rocky situations within the influence
of the sea. 'What is believed to be the same species is
found in the warmer parts of Europe, in Asia, in the north
of Africa, and in the Canaries and Cape de Verd Islands.

It is, moreover, a tender plant, and does not thrive under
cultivation in the climate even of the south of England,
unless sheltered in a frame or green-house, or by being
covered with a glass. Ina Wardian case it grows well;
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and attains great luxuriance in a damp hot-house. The
proper soil for it is very light turfy peat, mixed with a con-
siderable proportion of silver sand, and it is beneficial to
plant it on or around a small lump of free sandstone.

Genus IT. ALLOSORUS, Bernhards.

Or this family we have but one British species, the 4/o-
sorus crispus. It is known from all its fellow-country-ferns
by the coincidence of the following features. It bears fronds
of two kinds, one being leafy and barren, or without sori,
the other contracted, and bearing sori, and hence called
fertile. The edges of the lobes of the fertile fronds are
rolled under (which is what gives them the contracted ap-
pearance), and covers the sori in the stead of a special in-
dusium ; the sori when young form distinet circular clusters
beneath this recurved margin, but as they grow they join
laterally (in technical language, they become confluent),
forming two lines of fructification lengthwise the segments
of the fronds.

The name Alosorus is compounded from the Greek, and
comes from allos, which means various, and sorus, which
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means a heap ; the intention being to indicate the variation
or change which occurs in the apparent arrangement of the
sori, from the distinet patches to the continuous lines in
which they are seen to be disposed, if examined at different
stages of development—the change, after all, being only
apparent, and not real.

ALLOSORUS CRisPuUS, Bernkardi.—The Rock Brakes, or
Mountain Parsley. (Plate V. fig. 1.)

This elegant little plant, which has considerable first-sight
resemblance to a tuft of parsley, and is hence sometimes
called Mountain Parsley, grows in a dense tuft, throwing up
its fronds in May or June, and losing them in the course
of the autumn. The fronds average about six inches in
height, and are generally almost triangular, with a longish,
slender, smooth stalk. They are of two kinds; both kinds
twice or thrice pinnate, and of a pale green colour. The
segments into which the fruitless fronds are cut, are more
or less wedge-shaped, and notched or cleft at the end. The
fertile fronds have the segments ¢f an oval or oblong or
linear form.

The divisions of the fertile frond have a slightly tor-
tuous midvein, producing simple or forked venules which
extend nearly to the margin, each, for the most part, bearing
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known from all other indigenous Ferns, excepting the Ce-
terach, which latter is readily distinguished from them by
having the back of its fronds coated with brown scales,
among which the sori are hidden. They are the types of
the tribe Aspleniee, which consists of Ferns having the
elongate masses of fructification attached along the side of
the veins, and covered by an indusium of the same elongated
form as the sori themselves. The Aspleniums are known
from their nearest allies, the A4¢/yriums, by the latter having
the free margin of the indusium fringed with capillary or
hair-like segments, while the margin of the indusium of As-
plenium is either quite entire or very slightly jagged. There
are nine species of Asplenium indigenous to Britain, and all
of them are interesting to the cultivators of Ferns.

The word Asplenium comes from the Greek asplenon ; a
name applied by old authors to some kind of Fern possessed
of supposed virtues in curing diseases of the spleen.

ASPLENIUM ADIANTUM-NIGRUM, Linneus.—The Black
Spleenwort. (Plate XII. fig. 2.)

This is a rather common evergreen Fern, and a very con-
spicuous ornament of the situations where it occurs in a
vigorous state. The fronds grow in tufts, and vary much
in size, from a height of three or four inches when it occurs
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on walls, to a foot and a half and even two feet including
the stipes, when it occurs on shady hedge-banks in con-
genial soil. The fronds are triangular, more or less elon-
gated at the point, the shining dark purple stipes being
often as long as, or longer than, the leafy portion, but in
stunted plants growing in sterile situations very much
shorter ; they grow erect or drooping, according to the
situations in which they occur. They are bipinnate, or some-
times tripinnate ; the pinnee pinnate, triangular-ovate, drawn
out at the point, the lower pair always longer than the next
above them. The pinnules, especially those on the larger
pinne, are again pinnate; the alternate pinnules being
deeply lobed, and the margins sharply serrate.

The fronds are of a thick leathery texture, with numerous
veins. To each pinnule there is a distinet midvein or prin-
cipal vein, bearing simple or branched venules, on which
the sori are produced. All the ultimate divisions of the
fronds, as well as all the larger lobes, have midveins pro-
ducing these simple or branched venules, and these bear the
sori near their junction with the midvein, so that the sori
are placed near the centre of every pinnule or lobe. At
first the sori are distinct, and have the elongate narrow
form common to this genus, but as they become older they
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tufts in which they occur. The extreme forms are more
rare.

This is one of the more useful evergreen Ferns for shady
rockwork, as it will grow with freedom if planted in sandy
soil, which is just kept moistened either by natural or artifi-
cial means. As a pot plant it is easily manageable.

The blunt-leaved variety alluded to above, is believed to
be the 4. obtusum, and the narrowed form the 4. acutum,
of continental authors.

ASPLENTUM FONTANUM, R. Brown.—The Smooth Rock
Spleenwort. (Plate XTIL. fig. 2.)

This is a small tufted-growing species, seldom seen more
than three or four inches high under ordinary circumstances ;
in a hot-house, where its parts become more lengthened, it
sometimes reaches six or eight inches high, but we never
saw this stature exceeded in cultivated plants, and it is but
rarely attained. The small fronds are evergreen, and mostly
grow nearly upright ; they are of a narrow, lanceolate form,
rather rigid in textuve, of a deep green above, paler beneath,
and supported on a very short stipes, which has a few
narrow, pointed scales at the base. In division they are
bipinnate, the pinne being oblong-ovate, and the pinnules
obovate, tapering to the hase, the superior basal pinnule of



70 HISTORY OF BRITISH FERNS.

each pinna having the margin divided by four or five deep,
sharp teeth, the rest of the pinnules and lobes having from
one to three similar teeth. The main rachis of the frond,
as well as the partial rachis of each pinna, have a narrow
winged margin, that is to say, a very narrow leafy expansion
along their sides, throughout their length; and this is per-
haps the most obvious technical point, except size, by which
to distinguish the present plant from 4. lanceolatum. In
structural details they very much resemble each other, so
that in description they appear very similar, although to the
eye they are at all times distinct.

The fronds being rigid and opake, the venation is less
evident than is usual in Ferns. It consists, in each pinnule,
of a central or principal vein, which throws off a venule
towards each lobe or serrature, and in the larger pinnules
some of these venules become divided, so that a veinlet is
directed towards each of the serratures into which the mar-
gin is divided. On two or more of these veins a sorus is
produced, which in form is short compared with those pro-
duced by most of the genus; the actual form is oblong,
rather flat on the side by which they are attached ; and they
are covered by an indusium of similar form, which is waved
and indented on the free margin. Sometimes the sori keep
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quite distinet, but it is not uncommon for them to become
confluent so as to cover nearly all the under-surface of the
whole of the little pinnules.

There are some who doubt this species being really a
native of Britain, on the ground that it is not now to be
found in the places where it is said to have been originally
met with. We have been favoured by Mr. Shepherd, of
Liverpool, for many years a cultivator of Ferns, with a frond
gathered at Matlock, in Derbyshire. It has, moreover, been
met with on a very old wall at Tooting, and also on rocks
near Stonehaven ; and considering that it is a very small
plant, and that the places where it would be most likely
to occur are generally the most inaccessible, and, therefore,
the least likely to be searched — considering, moreover,
the many probable localities which exist, and have not
been carefully explored by any keen botanical eye, we
think the probability is that it is really indigenous, though
from these causes it is overlooked. While so many pro-
babilities exist in favour of its being native, we are not
justified in rejecting the statements which the older bota-
nists have left us.

This species is too rare to be often trusted on rock-work,
unless where every provision, such as shade, shelter, and
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times branched as it reaches the broader parts upwards, six
or eight veins generally lying close together, in a narrow fan-
shaped manner, in each of the larger pinne, the smaller
ones having a proportionately less number. Two or three
linear sori are produced on a pinna, and these are covered
by membranous indusia, the free margin of which is entire,
or slightly sinuous, but not jagged ; the sori at length be-
come confluent.

Very rarely met with in Scotland, but nowhere else in the
United Kingdom. It is found, but very sparingly, in other
parts of Europe.

This kind is not only rare, but one of those which does
not freely yield to artificial culture. It grows tolerably
freely if potted in well-drained, sandy peat-soil, and kept
under a bell-glass in a shaded frame—or better in a hot-
house ; but the plants are very liable to die in winter. The
safeguard is, not to allow any water to lodge about their
crowns, nor to keep the bell-glass too closely or too con-
stantly over them.

This species is often named 4. alfernifolium by British
authors; but the name we have adopted claims precedence.
It has also been called Asplenivm Breynii, Amesium germa-
wicum, and Scolopendrium alternifolium.
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ASPLENTUM LANCEOLATUM, Hudson.— The Lanceolate
Spleenwort.  (Plate XTI, fig. 1.)

We have here an evergreen Fern of variable size, seldom
in cultivation having the vigour which it exhibits near the
coast in our south-western counties, and especially in the
Channel Tslands. A$ might be expected, it evidently re-
quires 2 mild and sheltered climate, so that in a hot-house,
where the temperature is not kept too high, it grows freely,
which can seldom be said of plants kept in a cold frame in
the climate of London, and never of plants fully exposed.
Under the least favourable circumstances its fronds are
from four to six inches long; but under the most favourable
conditions they reach the length of a foot, or even a foot
and a half. The fronds are of a lanceolate form, supported
on a brownish-coloured stipes of about a third of their
entire length, the stipes as well as the rachis having, scat-
tered throughout their length, numerous small bristle-like
scales. In the more vigorous wild plants the habit seems
to be erect, but the cultivated plants mostly assume a
spreading or even decumbent mode of growth. This species
is very closely related to the common Asplenium Adiantum-
nigrum, which, in some of its states, very much resembles
it; but the outline of the fronds will, we believe, always
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separate them, those of lanceolatum being lance-shaped, or
tapering from near the middle towards the base, while those
of Adiantum-nigrum are always triangular, or broadest at
the base. The pinnee spread at nearly right angles with the
rachis, often, but not always, opposite, and have an ovate-
lanceolate form ; they are again pinnate, so that the frond
is bipinnate. The pinnules are of irregular form, often
obovate, or mnearly so, sometimes unequally quadrate, but
always indented on the margin with deep, sharp teeth, the
larger pinnules being first lobed, and the lobes toothed,
the smaller ones simply toothed.

The venation is tolerably distinct; the pinnules each
having a tortuous midvein, which produces forked venules,
one of the veinlets of which extends towards each serrature.
The sori have no very definite order; they are at first ob-
long, and covered by an indusium of the same form, having
a lacerated free margin; but as they become old the sides
become bulged out so as to give them a roundish form, and
the indusium becomes obliterated.

This is rather a local species, being found only in the
southern and western parts of England, and in Wales, almost
always near the coast. Tt is found very luxuriant in the
Channel Islands.
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This is rather a diminutive plant, but, when in a vigorous
state, has a very interesting appearance, from the contrast
between its black stipes and rachis, and the bright green
pinnz, and from the regularity with which the latter are
disposed. It grows in tufts, naturally introducing itself
into the joints of old masonry and among the crevices of
rocks, and producing numerous small slender fronds, of a
linear form, in its most vigorous state nearly a foot long,
but generally from three to six inches. They are evergreen,
simply pinnate, on a rather short stipes, which is of a
purplish-black, the rachis also being of the same dark
colour. The pinne are dull green, small and numerous,
equal-sized, of a roundish-oblong figure, attached to the
rachis by a stalk-like projection of their posterior base;
the margin is rather entire or crenated. The pinne are
jointed to the rachis, and when old are readily displaced, so
that eventually the black rachis is left denuded among the
tuft of fronds.

A distinct midvein passes through each pinna, giving off
on each side a series of venules bearing veinlets, the an-
terior of these producing the linear sorus just within the
margin of the pinne. The sori, which in the young state
are covered by a thin indusium having a somewhat crenu-

G
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lated free margin, very frequently in a later stage become
confluent, and cover the whole of the under surface.

A very rare and very curious variety of this species has
the pinnee deeply pinnatifid, with linear notched segments;
this is sometimes distinguished by the name of incisum.

The ordinary form of the species occurs rather plentifully
growing on rocks, old walls, and ruins, and less frequently
on hedge-row banks. It is pretty generally distributed
throughout the United Kingdom and Ireland; and also
occurs throughout Europe, and in each of the other divisions
of the globe. ‘

This is one of the species of Ferns which has enjoyed a
medicinal reputation, a tea and a syrup prepared from it
being a country remedy for coughs and colds.

When once established this plant grows readily either in
pots or on rock-work ; but its roots being wiry, and gene-
rally inserted into the crevices of the walls or rocks on
which it grows, it is sometimes found to be difficult to
transplant. In general the smaller and younger plants may
be removed with greater success than the larger and older
ones. 'The newly transplanted roots should be kept rather
close, if possible, for a short time; but after they are esta-
blished, shade is not so essential to this species as to most
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other Ferns, although it grows most vigorously under the
influence of shade and shelter. In a Wardian case, for
which its size is suitable, it should have the upper and drier
parts of the rock-work.

Asplenium melanocaulon is another name which has been
given to the common Spleenwort.

AspLENTUM VIRIDE, Hudson.— The Green Spleenwort. ):
(Plate XIII. fig. 4.)

This Fern has such a general resemblance to 4. Z¥ic/o-
manes as to have been mistaken for it by casual observers.
It is, however, quite distinct, and is most readily known
from 4. Trichomanes by the colour of its rachis, which is
green in the upper part, while in the latter it is black
throughout. It is an evergreen tufted species, producing
narrow, linear, simply pinnate, bright pale green fronds,
ranging from two to eight or ten inches in length, supported
by a short stipes, which is dark-coloured at the very base,
but otherwise green, the rachis being entirely green. The
pinne are small, generally roundish-ovate, rather tapered
towards the base, and attached to the rachis by the narrowed
stalk-like part, the margin being deeply crenated.

The venation is distinct : the midvein sends off alternately
a series of venules, which are either simple or forked, bearing
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which have been from time to time looked upon as affording
so many distinct kinds, are now almost universally considered
as different phases of one species. Viewed in this light, the
species is certainly not a very constant one, which fact seems
all the more inappropriate, inasmuch as the species itself is
that to which the name of Lady Fern is applied. All the
various forms are plants with delicate and beautiful fronds
of annual duration, varying in size from tufts of a few inches
high, to plumy masses of the height of three or four feet.
The texture is thin, and almost transparent, on which account
the nature of the venation and of the connection of the parts
of fructification may be here very well seen and studied.
They serve to connect the Aspidium-like and the Aspleninm-
like groups, differing, however, obviously from the former in
having the sori elongate instead of round ; although from the
circumstance that in age the sori here become somewhat
curved or reniform, thus approaching the rounded form, this
very species, the Lady Fern, has, by many writers of dis-
crimination, been placed in the old genus Aspidium. If,
however, the fructification is examined while young, imme-
diately before or after the indusium has burst, its true cha-
racter will readily be seen. 'We have here an illustration of
the inconvenience which arises from the preservation only of
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herbarium specimens in which the fructification is quite
mature ; for this, without doubt, was the cause of the Lady
Fern having been referred to the family of Aspidium, with
which it has no real affinity. The affinity of the Lady Fern
is properly with the dspleniums, and there is less reason to
dispute the conclusions of those who actually place it as a
species of Asplenium ; although, as there is a difference be-
tween them, and the genus Asplenium is rather a crowded
one, it is a convenience to have them separated. The mark
by which the Aspleniwms and their allies are known, in
addition to the elongated form of the sorus, is its position
on the side, not the back, of the veins; the receptacle being
lateral, as it is said. From dsplenium itself, the Athyrium
is known by having its indusium fringed on the free margin
with capillary segments, while in Asplenium proper the
margin of the indusium is without this membranous fringe.
There is, as already mentioned, only one indigenous species
of Athyrium. 'The Aspleniwm fontanum is sometimes ad-
mitted, but we think it does not properly belong to this
genus.

The name is derived from the Greek, and comes from
athyros, opened ; the allusion being to the position assumed
by the indusium, which stands out from the surface of the
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frond like an opened door, after the growth of the spore-
cases has disrupted its anterior margin, and eventually is
quite turned back.

Arnyrion  Fruix-remiNa, Roth.— The Lady Fern.
(Plate XI.) \

The Lady Fern, on account of the exquisite grace of its
habit of growth, the elegance of its form, and the delicacy
of its hue, claims precedence over every other British species ;
and this is more or less true of every one of its variable con-
ditions. The habit of the plant is tufted, the caudex of the
larger varieties often with age acquiring some length, and
elevating the circlet of fronds on a low, rude pedestal ; this
stem, however, never acquires more than a few inches in
length. In winter, the summit of this stem, whether a tuft
seated close to the ground, or elevated a few inches above
the surface, is occupied by a mass of incipient fronds, each
rolled up separately, and nestling in a bed of chaffy scales.
About May these fronds become developed, and from the
strong old roots a score or upwards are usually produced ;
they reach maturity early in the summer, during which time
a few additional fronds are generally developed from the
centre ; and the whole of them are destroyed by the autumn
frosts under ordinary circumstances. The form of the fronds
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is lanceolate, more or less broad ; and they are supported
on stipes which are scaly at the base, and usually about a
third of the entire length of the fronds. The division of the
fronds is what is called bipinnate; the pinnz are always
lanceolate, more or less drawn out at the point, and they are
always again pinnate, though sometimes with the bases of
the pinnules connected by a narrow leafy wing, but not so
much so as to render them merely pinnatifid. The pinnules,
however, are more or less lobed or pinnatifid, the lobes being
sharply toothed in a varying manner.

From the delicate herbaceous texture of the fronds the
venation is very distinet; and is seen to consist, in each
pinnule, of a wavy midvein, from which proceed alternate
venules, which again produce alternate veinlets, and on the
anterior side of this series of veins, at some distance from
the margin, is borne an oblong sorus; in the larger and
more divided pinnules the veining is more compound, and
more than one sorus is produced from each primary venule,
which thus becomes a midvein, with branches on a smaller
scale. The sori are themselves oblong, a little curved, and
they are covered by indusia of the same form. DBoth the
sorus and the indusium, on the development of the spore-
cases, become bulged in the centre and contracted at the
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ends, appearing more curved than before, and the sorus
thus becomes finally roundish in outline, and the indusium
apparently almost circular with a lateral notch; in this
state it somewhat resemblesa Lastrea. On one side the in-
dusium is fixed longitudinally to the side of the vein which
forms the receptacle ; its other margin, the anterior one, or
that towards the midvein of the pinnule, becomes free, and
is then seen to be fringed, or split into a number of hair-like
segments. This description applies to the commoner forms
of the Lady Fern, which, however, are very variable in size,
according to the situation and circumstances which influence
their development, sometimes scarcely exceeding a foot in
height, and at other times reaching the height of four or
five feet, the latter being the result of growth in a damp,
shady situation, the former the consequence of a more exposed
and drier locality.

Of the varieties we shall notice only the most striking,
and of these convezum is botanically the most distinct, and
probably should be regarded as a distinct species. It differs
from the commoner Lady Ferns in its more lady-like pro-
portions, both its fronds, its pinne, and its pinnules being
smaller and more slender than in them. The fronds seldom
exceed two feet in height, and are often less; they are more
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erect, and their form is narrow-lanceolate ; the pinnz are
taper-pointed ; the pinnules set quite clear of each other, -
very narrow, that is, linear, with sharp points, the margins
bluntly toothed, but rolled under so that very little of the
toothing is seen; the sori are very often confluent. It oc-
curs sparingly in boggy places.

The variety latifolium of Mr. Babington, which appears
to be the A¢hyrium latifolium of Presl, a German writer on
Ferns, is probably also a distinct species. This differs from the
common forms in the elongate or oblong-lanceolate outline
of its fronds, and in the broad, leafy, crowded development
of its pinnules, which are somewhat irregularly lobed, as well
as deeply toothed at the margin, with the curved sori lying
near the sinus of the lobes. Thisis a strong-growing form.
It has been recently found near. Keswick, in Cumberland.

The variety molle has ovate-lanceolate fronds, growing
nearly erect, the lower pair of pinne being short and de-
flexed ; it has flat, toothed pinnules, connected at their base
by a slender wing to the midrib, and produces its sori dis-
tinct. This is a small form, often not more than about a
foot in height.

Besides these, there are three varieties of horticultural in-
terest. One called multifidum, which has the habit of con-



ATHYRIUM. 91

vezum, but is more vigorous, has the tips of all the pinnee,
as well as of the frond itself, multifid or tasselled, which
gives it a very elegant appearance. Another, which we call
crispum, is a dwarf tufted plant, no larger than a bunch of
curled parsley, which it much resembles, its fronds being
curiously crisped and tasselled. These two are, strictly
speaking, monstrosities, but they have retained their cha-
racteristics for many years in cultivation, and are very elegant.

Another curious form we propose to call marinum : it
was found by Dr. Dickie growing along with Cystopteris
Dickieana,in a cave near the sea at Aberdeen, and has now
for five or six years been cultivated along with other hardy
Ferns, and retains its distinct appearance and characteristics.
It has small fronds about a foot long, lanceolate, and re-
markable for the manner in which they taper from their
broad centre, equally towards the base and apex; these
fronds, moreover, have a spreading or horizontal mode of
growth ; their pinnules are oblong and bluntly toothed, and
attached closely together, at right angles with the continu-
ously winged rachis of the pinne. The sori are very short,
often curved in a horse-shoe form, and crowded on the small
pinnules.

The common Lady Fern is abundant in warm moist woods
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and hedge-rows throughout Great Britain, and especially so
in Ireland ; it also occurs throughout Europe, and in Asia,
Africa, and North America. The monstrous varieties are of
Trish origin; though the parsley-like one has also been
found in Scotland.

Few of our native Ferns are more easily cultivated than
this. A rather boggy soil suits it best, and it loves shade
and moisture ; indeed, these latter conditions being fulfilled,
soil becomes a secondary consideration. The moisture,
however, though abundant, should not be stagnant. The
Lady Fern is occasionally seen planted in the mouth of a
cave or recess by water among shady rock-work ; nothing is
so lovely as a finely-grown plant of it so situated.

“ Supreme in her beauty, beside the full urn,
In the shade of the rock, stands the tall Lady Fern.”

As a pot plant it requires plenty of room, both for its
roots and fronds, and must be liberally watered.

By the older botanists this plant was called Polypodium
Filiz-femina. 1t was then transferred to Aspidium, under
the name of Aspidium Filiz-feemina ; and subsequently by
other botanists it has been called Asplenium Filiz-fomina,
which latter name is still given to it by those who do not
adopt the genus Athyrium.
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Genus XIII. BLECHNUM, Zinneus.

Ir is not quite agreed among botanists, whether the English
plant should be considered a member of the genus or family
called Blechnum, or that which bears the name of Lomaria.
We think it most nearly related to the former, although
in the contraction of its fertile fronds it approaches very
near the latter. Among the British species the plant under
notice—for there is only one native species of the genus—
is known by having its fructification extended longitudinally
on the pinne, so as to form a linear or continuous sorus on
each side the midvein, and about midway between it and
the margin. The only other British Fern which has its
fructification in extended lines lying parallel with the mid-
rib, is the Pferis, or Bracken, in which, however, the sorus
is on the margin, and not within the margin and near the
midvein, as in Blechnum. The Blechnum may, however,
be at once known from the Pferis, by the division of its
fronds, which are merely pinnate, while those of Pteris are
decompound.

The name Blechnum is an adaptation of the Greek élech-
non, which signifies, a Fern. There is but one native
species, B. Spicant; and we take the opportunity to state
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when its fronds are in a fresh state. Both kinds of fronds
are of a narrow lanceolate form ; the barren ones being only
deeply pinnatifid, while the fertile ones are pinnate ; but the
segments in both are long and narrow, like the teeth of a
comb. The barren fronds, which are from one-half to two-
thirds the height of the fertile ones, assume a spreading or
horizontal position, and are attached to the caudex by a
very short scaly stipes. The fertile ones, which are situated
~ in the centre of the tufts, are erect, from one to two feet
high, the stipes, which is sparingly furnished with long
pointed scales, being nearly half the length, and of a dark
brown colour.

The veins are not very evident in the fertile fronds, on
account of the contraction of the parts, but they resemble
those of the barren ones, except in having a longitudinal
venule on each side the midvein, forming the recep-
tacle to which the spore-cases are attached. The midvein is
prominent, and produces a series of venules on each side,
these becoming forked, and extending almost to the
margin, terminating in a club-shaped head. In the fertile
fronds the veinlets are necessarily shorter, and connected, as
already mentioned, by the longitudinal venules which bear
the fructification. The spore-cases are thus arranged in


















m .
% el f
" Ty
- Yoa /) v,
12V &5 SN < ? 3
g )






CETERACH. 101

A downy, evergreen, distinct-looking, and very pretty
Fern, growing in tufts. The fronds when fresh are thick
and rather fleshy, and from this cause, as well as the
densely-packed scaly covering of the under surface, they
are perfectly opake when dry. Their size is variable, ac-
cording to the circumstances of their growth: they are
found from two to six inches in length, rarely exceeding the
latter. They grow on a short scaly stipes, and are either
pinnatifid, as is commonly the case, or more rarely pinnate,
the difference being, that in the latter the fronds are
divided rather more deeply than in the former. The upper
surface is a deep opake green, prettily contrasting with the
rust-coloured brown of the scales on the under surface,
these being just seen projecting from the margin, and still
more fully in the exposed under surface of the young par-
tially-developed fronds. The pinnz or lobes are of an ovate
form, and either entire or lobed on the margin.

The opacity of the fronds renders the venation indistinct,
and indeed it is only to be made out by examining young
fronds, removing the covering of scales, and the outer skin
of the frond itself. It is then seen, that from the lower
corner the principal vein enters, taking a sinuous course
towards the upper side of the apex; it branches alter-
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The midvein of the pinnules is nearly straight, with a
venule, simple or divided, branching off to each lobe, one
branch extending to the point of each marginal tooth. The
small roundish sori are rather numerous, but not confluent,
borne near the margin, and covered by a concave mem-
branous indusium.

This species, which is cultivated like the other species of
Cystopteris without difficulty, has been found (formerly in
abundance, now, we believe, almost exterminated) on an old
wall at Leyton, in Essex. Indeed, its claim to aboriginality
is strongly suspected, a small, much-divided form of Cysfo-
pteris fragilis being supposed to have been mistaken for it.
The Scotch and Welsh plants which have been called Cysfo-
pteris alpina are probably open to this objection, but there is
reason to believe the Essex plant to have been genuine ; and
I have fronds of the true plant, communicated by a Fern
cultivator, Mr. Shepherd, of Liverpool, which, he informs
me, were gathered in Derbyshire and Yorkshire. It occurs
in the alpine parts of southern Europe.

Cystopteris regia is another name for this elegant plant,
which has also been called Cyatica regia and Cyathea incisa,
Cystea regia, Polypodivm alpinwm, Aspidium regium, and
Polypodium trifidum.
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branch generally bearing a sorus at about midway its length.
The sori are thus generally numerous, and rather irregularly
disposed ; and it often occurs that they are so numerous as,
when fully grown, to become confluent into a mass of fructi-
fication covering the whole under surface of the frond. The
number of sori produced, and consequently the sparse or
crowded disposition of the fructification, is a matter alto-
gether dependent upon the circumstances of growth, and
hence exceedingly liable to vary even in the same plant, and
within the same year, as heat or cold, drought or moisture,
may preponderate. The sori, which are nearly circular, are
covered while young by a concave or hood-shaped indusium,
which is attached by its broad base on one side beneath the
sori, and has its apex ultimately free; this part usually be-
comes torn or split into narrow segments, and the whole soon
becomes pushed back or cast off by the growing spore-cases.

There are many forms or varieties of this species. Two
of them, called eynapifolia and anthriscifolia, do not seem
to need any distinct description. Another, called angustata,
is rather larger, generally, than the typical form, but differs
more by having the points of its pinnz and the apex of the
frond itself drawn out considerably into very narrow points
than in any other circumstance readily pointed out.
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Another distinct variety, called dentata, is generally
smaller, and almost always blunter in the form of its parts;
this grows from six to eight inches high, and has ovate-lan-
ceolate pinne, with ovate, obtuse, pointless pinnules, which
are again divided on the margin into a series of short blunt
notches or teeth ; the venation is more simple, and the fructi-
fication is more marginal, than in any of the preceding forms.

The most distinct of all the varieties, however, is one
which we have called Dickieana, after Dr. Dickie, its dis-
coverer ; it has a more compact frond than any of the pre-
ceding, grows from four to six inches in height, in outline
almost ovate, terminating in a point, the pinne ovate-lanceo-
late, overlapping each other, the pinnules decurrent, broad,
obtuse, with a few shallow, marginal notches ; the texture is
very delicate and herbaceous, and the fructification marginal.
It is of a deep green, and has often a degree of translucency
which makes it very interesting; it is a constant variety
under cultivation.

The usual forms of this species occur abundantly in moist
mountainous districts, and also on walls, but generally in
moist rocky sitnations throughout the United Kingdom, -
Treland excepted, where it is comparatively rare. The same
species is very widely dispersed in various parts of the world.



CYSTOPTERIS. 109

The varieties are more rare, and we know of only one locality,
a sea-cave, near Aberdeen, in which Dickieana has been
found. Cystopteris fragilis may be said to have rather a
preference to limestone. Under cultivation it is one of the
most manageable of the smaller sorts, growing freely on
rock-work or in pots. Its fronds are produced very early in
spring, are often renewed during summer, and continue to
grow up in succession until the frost cuts them off. Being
so very delicate in texture, the first frosts which have access
to them do this.

The names of Cyathea fragilis, C. cynapifolia, C. anthris-
cifolia, C. dentata ; Cystea fragilis, C. angustata, C. dentata ;
Polypodium fragile, P. cynapifolium, P. anthriscifolium, P.
dentatum, P. rheticum ; Aspidiuvm fragile, 4. dentatum, and
4. rhaticum have been given by various authors to the dif-
ferent forms of this variable species.

CysToPTERIS MONTANA, Link.—The Mountain Bladder-
Fern. (Plate XIV. fig. 2.)

This is the rarest of our native Ferns, and hence is a
plant of great interest. It is a small species, growing with
a slender creeping scaly stem, by the division of which it is
increased. The fronds, which grow up from this caudex, are
from four to six or eight inches high, triangular in outline,
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vein is somewhat flexuous, and gives off alternate lateral
veins, one of which is directed toward the sinus or margi-
nal indentation between two serratures. The sori have the
usual roundish form common in this genus, and, being
numerous, they become very conspicuous when full-grown ;
but though crowded they do not appear often to become
confluent. These sori are covered, in the young state, by
a blunt, concave, jagged-edged indusium.

This rare species occurs wild in the United Kingdom only,
as far as is known, among the Breadalbane mountains of
Scotland, on one of which, Ben Lawers, it was originally
found by Mr. Wilson, in company with Sir W. J. Hooker
and Professor Graham ; this was in August 1836. Subse-
quently, in 1841, Messrs. Gourlie and Adamson again met
with it, on the “mountains between Glen Dochart and
Glen Lochey.” Mr. Gourlie again, we believe, as well as
Dr. Arnott and Mr. Borrer, met with it in 1850. In the
European Alps this Fern is met with, most abundantly
northwards ; and it also occurs on the Rocky Mountains of
the New World, occurring for the most part in its wild
haunts, on rough stony ground in sub-alpine regions, but
sometimes also in woods.

The synonyms of this species are Polypodivim montanun,
Aspidium montanum, and Cyathea montana.
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HYMENOPHYLLUM TUNBRIDGENSE, Swith.— The Tun-
bridge Filmy Fern. (Plate-XV. fig. 2.)

This is so named in consequence of its having been
found in the neighbourhood of Tunbridge, though occurring
also in many other parts of the United Kingdom. It grows
in the form of matted tufts, on the surface of damp rocks,
in the sheltered, humid localities which are congenial to
it; the black, wire-like, creeping stems being entangled
together, and interlaced with the mosses and allied plants
which are often found in its company. The fronds are very
short, from one to three or four inches long, membranous
and semitransparent, almost erect, and of a dull brownish-
green even when fresh, which gives them in some measure
the appearance of being dead. These fronds are lanceolate,
or somewhat ovate; they are pinnate, with the pinnes pin-
natifid or bipinnatifid, and having their branches mostly
produced on the upper side, though sometimes alternately
on each side the pinna.

The fronds are virtually, as is the case with the Zric/o-
manes, a branched series of rigid veins, winged throughout,
except on the lower part of the short stipes, by a narrow,
membranous, leafy margin. The clusters of spore-cases are
here produced around the axis of a vein, which is continued
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species intimately related to each other, and which are some-
times in the aggregate called Crested Ferns; the latter
name is, however, more usually applied only to Z. cristata,
of which we have used it as the equivalent. The group
alluded to consists of L. cristata, uliginosa, spinulosa, dilatata
in its many forms, and finisecii or recurva, plants which
form a closely connected series, so close, indeed, that some
very eminent botanists consider them as all belonging to
two<species only, cristata and dilatata, the other forms being
considered as mere varieties. This view of the subject is, we
believe, almost exclusively confined to those whose lot it has
been to study the Ferns in a general way ; and the magnitude
of the subject in such a form necessarily leads to generaliza-
tions, and the acknowledgment only of such differences as are
the most obvious. It is, in fact, often inconvenient for the
general botanist to search after or take cognizance of very
minute differences. Those, on the other hand, who study
a smaller series, confined to certain geographical limits—
our own country, for example—being unperplexed by the
magnitude of their subject, as necessarily search for and
find differences of another kind, less obvious at the first
glance, but to be found if looked for; and these, when
proved to be coustant and unvarying, are relied on as proper
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Lastrea dilatata grows more spreading, has still broader
or ovate lance-shaped fronds, and the stipes is clothed with
lance-shaped scales, which are darker-coloured in the centre
than at the margins. This is a very variable plant.

Lastrea foenisecii grows spreading, and has fronds smaller
than the last; they are triangular, bipinnate, and the seg-
ments have their edge curved back so as to present a hollow
surface to the eye; the scales of the stem are narrow,
pointed, and jagged.

Lastrea cristata itself, the Crested Fern, is not very ele-
gant, but of considerable interest on account of its rarity.
It forms a thick stem or root-stock, from which a limited
number of narrow, very upright fronds arise early in May,
and attain the average height of a couple of feet. The
fronds are destroyed in autumn by the frosts. Their out-
line is linear-oblong, that is, from a narrow width at the
base of the leafy portion—say two and a half or three inches
in the case of fronds of the average height—the margins
run nearly parallel almost to the apex, where they narrow
into a blunt point; they are supported by a stipes which
rather exceeds a third the length of the entire frond, is pro-
portionally stout, and maintains this proportion upwards
through the leafy portion of the frond ; on the lower part it
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has a few scales of a blunt, ovate form, a membranous tex-
ture, and an uniform light brown colour. The pinne are
elongate-triangular in their outline, the broadest occurring
at the base of the frond, the upper ones becoming gradually
narrower, but all of the same general form, namely, widest
at the base, gradually tapering to the apex. They are not,
in the usual form of the species, divided quite down to their
midrib, so as to become, in technical terms, pinnate, but
each segment is attached by the entire width of its base, and
connected by a narrow extension of its base with the seg-
ment next behind it; all the segments having their apices
inclined rather towards the apex of the pinna, The lobes
of the pinnz are themselves oblong, with a rounded apex,
and a crenately toothed margin. :
The midvein of the lobes takes a tortuous course, and
gives off lateral branches which divide into several secondary
branches, one only of which, that nearest the apex of the
lobe, bears a sorus. The fructification is confined to the
upper portion of the frond, and often remarkably so; less
frequently it extends downwards to the pair of pinne next
above the basal ones. The spots of spore-cases are covered
by a kidney-shaped scale or indusium, having an entire
margin, and become mature in August and September.
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This species occurs only on boggy heaths, and that in but
few places in Britain, confined, we believe, to the counties
of Nottinghamshire, Cheshire, Norfolk, and Suffolk. It is
easily cultivated, either in a pot, or planted in a damp, some-
what shady situation, and preferring a peaty soil.

A Fern which has, within the last year or two, attracted
some attention, and which Mr. Newman has called Lastrea
wliginosa, we notice here as a variety of Lastrea cristata.
Tt is exactly intermediate in its general appearance and cha-
racters between that species and ZLastrea spinulosa, and
would perhaps, at first sight, be rather considered a state of
the latter than of the former. In the mode in which its
young fronds are rolled up, and in the arrangement of its
veins, it however agrees best with crisfata, and for this rea-
son we prefer to consider it a variety of that species approach-
ing spinulosa, with which latter it agrees most closely in the
form of its pinnules.

This Fern forms a stout crown or root-stock, having a
tendency to multiply by lateral off-shoots. From the crown
the fronds spring up in a circle, and grow nearly erect to
the height of from two to three feet ; these bear the fructifi-
cation. Other fronds, however, are produced, which are
barren, and these do not grow so erect, nor put on the same
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Sometimes after the growth of the first set of fertile fronds
others will spring up which are also fertile, but have the
appearance described above as peculiar to the barren ones.
These fronds are undistinguishable from cultivated fronds
of L. eristata, and furnish another reason for considering
uliginose as a state of that species.

LastrEA DInATATA, Prest.—The Broad Prickly-toothed,
or Crested Fern. (Plate IX. fig. 2.)
~ This is one of the most compound of our native species.

It forms a large tufted stock or stem, and has broad arched
fronds, which average about a couple of feet in height,
though it is sometimes met with smaller, and often, when
luxuriant, reaches a height of five feet. They are always
more or less drooping or curved, and never grow erect as
those of cristata, uliginosa, and spinulosa do. The general
outline is ovate-lanceolate, though in this, one of the most
variable of Ferns, the form varies considerably, becoming
sometimes narrow elongate lanceolate on the one hand, and
short broad almost triangular on the other. It is not im-
probable that among these various forms, the most distinct
of which are sometimes regarded as varieties, two or three
distinct species may be associated under the name of dila-
tata. 'We shall describe the more usual form.
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The fronds are ovate, lance-shaped in outline, on a stipes
of moderate length, which stipes is much thickened at the
base, and densely clothed with entire, lance-shaped, pointed
scales, of a very dark brown colour in the centre, but nearly
transparent at the margins. They are bipinnate, with elon-
gate-triangular or tapering pinne, placed nearly opposite,
and having more or less of obliquity from the larger deve-
lopment of the inferior side. The pinne are pinnate, and
the pinnules near their base often so deeply divided as to be
again almost pinnate; the rest are pinnatifid, or in the
upper parts merely deeply toothed, but the margins, whether
deeply or shallowly lobed, are set with teeth which end in
short spinous points.

The veining is very similar to the more compound parts
of the allied species spinulosa; and the fructification is pro-
duced in great abundance, the sori being ranged in two
lines crosswise the pinnee on the larger lobes, or lengthwise
on the less divided parts; so that they have apparently a
less regular distribution than occurs in spinulosa. The
sori are covered by kidney-shaped scales or indusia, which
are fringed around the margin with projecting glandular
bodies.

One of the varieties of this Fern has the fronds shorter,
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Lastres Firix-mas, Prest.—The Male Fern. (Plate
VIIL)

The Male Fern is so called from its robust appearance in
contrast with the more delicate, though similar, Lady Fern
or Filiz-femina. 1t is one of the species which grow up
annually, the fronds being destroyed by the frosts of winter,
unless the situation be very sheltered, when the old fronds
often remain green until the young ones are produced in
spring. It is a robust-growing plant, producing its fronds
in a tuft around a central crown, and when vigorous and
perfectly developed is a very striking object, though its
ornamental qualities are often unheeded, we suppose, on ac-
count of its commonness. Surely, however, it is not wise
that objects imbued with that mystery—rvitality, and being
intrinsically graceful and beautiful, should be despised be-
cause a beneficent Creator has scattered them about our path
with a lavish hand ; they ought the rather, one would think,
to lead us to admire and adore !

The stipes of this Fern is densely scaly. The fronds
average about a couple of feet in height, and are of a broad
lance-shaped figure, and what is called bipinnate, though
less decidedly so than occurs in some other species, for here
it is those pinnules only which are nearest to the main rachis



Plate VIII.

) § g
a Y, [,
TAN - aned
¢ ch‘t‘u A

\ V(’







LASTREA. 127

which are separate from each other. The pinnz are narrow
and tapering, with a few of the lowest pinnules distinct, the
rest united at the base; these pinnules are of an obtusely
oblong form, and serrated on the margin. The fructification
of this plant is generally very copious, and is usually con-
fined to the lower half of the pinnules, where it is crowded.

This is one of the best species to study with the view of
understanding the fructification of Ferns, for here the indu-
sium, a very important organ, is seen to be remarkably pro-
minent in fronds which have about reached their full deve-
opment. In that state the indusium is as yet closed over
the clusters of spore-cases, and will be seen to consist of a
lead-coloured, tumid, kidney-shaped, conspicuous scale,
which, at the proper time, becomes elevated on one side to
allow the dispersion of the spores. This may readily be seen
by closely watching the progress of the fronds after they
have reached the stage just adverted to; or if they are
gathered in that state for preservation in the herbarium they
are almost certain to burst, more or less, in the process of
drying, before they yield up their vitality. These covers are
at first little white scales.

The veins of this species are also readily seen, and each
pinnule will be found to have a flexunous midvein, with
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alternate venules, which are simple or forked, or sometimes
three-branched in different parts of the pinnule, the three-
branched ones, if present, occurring at the base, and the
- unbranched ones at the apex. The sori are borne on that
branch which is towards the apex of the pinnule, and jointly
they form a line at a little distance from and on each side
of the midvein.

One variety of this Fern we have called Zastrea Filiz-mas
wncisa in the ¢ Hand-book of British Ferns,” and it has been
named Lastrea erosa, and L. Filiz-mas erosa, by others, in
the belief of its being identical with a plant called Aspidium
erosum by an old author named Schkuhr—which we think
it is not. However this may be, it is a magnificent variety,
much larger than the commoner form of the plant, attaining
four or five feet in height, and possessing the same general
features as that which has been already described, but
larger in every part, and having the pinnules more elongated
and tapering towards the point, more deeply cut along
the margin, the branches of the venules more numerous,
and the sori produced over a larger proportion of the sur-
face of the pinnule, in fact, usually almost reaching to its
apex.

Another variety or starved form of this common plant
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has the pinnules changed into small rounded lobes, and the
fructification reduced to a single row of spore-cases on each
side the rib of the pinne. This has been called ZLastrea
Filiz-mas abbreviata. e

A third curious form of the Male Fern has the points of
the frond and of the pinnee dilated into a fringe or tassel—a
very curious transformation, which, it is curious to remark,
occurs only, as far as we know, among British species, in
this—the Male Fern—and in the Lady Fern.

The Male Fern is found abundantly all over the country
in shady situations : the larger variety is met with here and
there in similar places; the other varieties are rare. It is
one of the most easy to cultivate, and is very suitable for
cool, shady rock-work, or for shady walks in woody scenery.

Like its allies, this species has been called Polypodium, or
Aspidium, or Polystichum, besides Lastrea, but the specific
name Filiz-mas seems to have been always preserved to it.

Lastrea v@nisecrr, Watson.—The Triangular Prickly-
toothed, or Recurved Fern.

This is a moderate-sized and very elegant plant, of droop-
ing habit, and possessing a crisped appearance from the
recurving of the margins of all the segments of fronds. It
grows from one to two feet high, and from its tufted stem
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upright, and from one to two feet in height. It is perhaps
the most elegantly divided mewmber of its family, the pin-
nules being all doubly and very evenly toothed. The fronds
issue from the crown of a comparatively thick stem, and are
annual in their duration, greeting the approach of summer
with the fresh green of youth, and shrinking dead and
shrivelled from the icy touch of winter. There are two
forms of frond—the one narrowly triangular, the other lan-
ceolate, and they are bipinnate, with narrow tapering pinnee,
and oblong blunt pinnules, which are cut into broad rounded
segments, again notched into a varying number of pointed
but not spinulose teeth. The stipes is densely scaly.

The veining is very similar to that of the large variety of
Filiz-mas; the pinnules having a flexuous midvein, with
alternate venules again pinnately branched. The clusters
of spore-cases are borne on the lowest anterior branch of each
venule, that is, on the lowest veinlet on the side towards the
apex of the pinnule, and they are covered by a kidney-
shaped indusium, which does not soon fall away. Over the
fronds are scattered numerous small sessile glands, which,
when slightly bruised, give out a faint and not unpleasant
odour.

This Fern seems confined to the limestone districts of the
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north of England, growing at considerable elevations. Tt
was first found at Ingleborough, in Yorkshire, and has been
since met with on the limestone ranges of Westmoreland
and Lancashire. In cultivation it is usunally a free-growing
plant, more lax than in the wild state, and one of the most
elegant of the larger kinds.

Lastrea spiNvLosa, Presl. —The Narrow Prickly-
toothed, or Crested Fern.

This is a rather erect-growing kind, with a stout stem or
root-stock, which becomes branched, so that several crowns
are generally found together forming one mass. The crowns
may readily be separated, and in this way the species may
be increased with much facility. The fronds grow from one
o three feet high, and are bipinnate, the pinne having an
obliquely tapering form from the inferior pinnules being
larger than the superior ones: this is most obvious at the
base of the fronds, where the pinnz are broader than they
are towards the apex. The pinnules are of an oblong form,
somewhat narrowing upwards, the margins deeply incised,
the lobes being serrated, and the teeth somewhat spinulose ;
—this description, it should be remembered, applies to the
lowest pinnules on the lowest pinnw; those towards the
apex of each pinna, as well as the basal ones of the pinne
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nearer the apex of the frond, become gradually less and less
compound, so that, although the margins are still furnished
with spinulose teeth, they gradually lose the deep lobes
which are found on the lowest pinnz. In all the more com-
pound Ferns there is a similar difference of form according
to the position of the pinnules, and in all such cases it is
usual to describe only those which are the most complete,
namely, such as are situated at the base of a few of the
lowermost pinnee. The stipes of Lastrea spinulosa is rather
sparingly furnished with semitransparent scales of a broad
or bluntly ovate form, in which particular it agrees with erés-
tata and wliginosa, but differs from dilotata and fenisecii.
The venation of all these allied species is so very similar,
that it is unnecessary to repeat the description in detail. In
the less divided pinnules there is a midrib, less tortuous
than in eristata, which gives off branched venules, the lower
anterior veinlets proceeding from which bear the sori, about
midway between the rib and the margin; the clusters of
spore-cases thus forming an even double row on each pinnule.
‘When the pinnule is more divided, the same arrangement
of the sori occurs on the lobes, the branches of the lateral
veins or venules being then more numerous. The sori are
covered by kidney-shaped indusia, having the margin entire.
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Marshy places and damp woods are the situations in which
this Fern is met with; and in such places it does not appear
to be uncommon. It is very easily cultivated on damp
banks or rock-work, and, when grown in pots, requires to be
plentifully supplied with water.

Lastrea Tueryepreris, Prest.—The Marsh Fern. (Plate
VI fig. 1.)

This is called the Marsh Fern from its growing in marshes
and boggy situations. It has a slender, extensively creeping
stem, which is usually smooth and of a dark colour, pro-
ducing matted fibrous roots. The annual fronds are pro-
duced about May, and later, and perish in the autumn : they
usually grow about a foot high, the fertile ones taller ; some-
times, when the plant is very vigorous, they reach the height
of three feet. Their texture is delicate, their colour pale
green, their outline lanceolate, their mode of division pin-
nate, the pinnee mostly opposite, a short distance apart, and
pinnatifidly divided into numerous crowded, entire, rounded
lobes; the lobes in the fertile fronds appear narrower and
more pointed that those of the barren, on account of their
margin being revolutely bent under.

The venation of the lobes of this Fern consists of a
distinet, somewhat tortuous midvein, from which alternate
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venules branch out, these being usually forked, and both
branches bearing a sorus half-way between the margin and
the midvein. The sori, which are thus pretty numerous,
often become confluent, and are partially concealed by the
bent-back margin. The indusium, or cover of the spore-
cases, is in this species small and thin, and is soon thrown
off, and lost.

The Marsh Fern has a wide geographical range, and in
England and Wales occurs in numerous localities ; in Scot-
land and Treland it is rather uncommon.

Not a very attractive species for cultivation. It has
been severally referred, under the individual name of Z%ely-
pteris, to the families of Aspidium, Polypodium, Acrostichum,
and Polystichum, by various botanical writers.

Genus XVII. OPHIOGLOSSUM, ZLinneus.

THis is very nearly related to the Moonwort, though at first
sight having a very different aspect. The points in which
it agrees, are, that the parts are folded up straight in the
incipient state, and the fronds are two-branched, one branch
being leafy, the other fertile. Ophioglossum differs from
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the regal honours, for it is the most majestic of our indi-
genous Ferns. It is known by its large size, by having its
fronds entirely leafy in the lower part, and entirely fertile
at the top. In other words, the pinne or branches at the
apex of the fronds are changed from the ordinary leafy form,
into dense masses of spore-cases, arranged in the aggregate
in the same way as the leafy pinnules would have been.
This mode of bearing the fructification renders it so
strikingly obvious at first sight, and gives the plant an
aspect so entirely different from that of those in which
the fructification is more or less concealed by its position
on the under surface, that the Osmunda, though classified
as one of the Cryptogamous or flowerless plants, is often
anomalously called the TFlowering Fern. In truth, the
contracted chocolate-coloured apex looks not unlike a
dense panicle of small brown flowers crowning the tall
straight stem, whose lower pinnz have much the appearance
of broad green leaves. There is but one native species.
The name of the genus has given rise to some speculation
as to its derivation, and the question is still open. Some
derive it from the Saxon mund, which they say signifies
strength. Others consider the word expressive of domestic
peace, and derive it from the Saxon os, house, and mund,
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peace. Others, again, have thought it commemorative, as
the following legendary passage bears evidence. The point
involved, however, we must leave antiquarians and philolo-
gists to settle.

At Loch Tyne dwelt the waterman old Osmund. Fairest
among maidens was the daughter of Osmund the waterman.
Her light brown hair and glowing cheek told of her Saxon
origin, and her light steps bounded over the green turf like
a young fawn in his native glades. Often, in the stillness
of a summer’s even, did the mother and her fair-haired
child sit beside the lake, to watch the dripping and the
flashing of the father’s oars, as he skimmed right merrily
towards them over the deep blue waters. Sounds, as of
hasty steps, were heard one day, and presently a company
of fugitives told with breathless haste that the cruel Danes
were making way towards the ferry. Osmund heard them
with fear. Suddenly the shouts of furious men came
remotely on the ear. The fugitives rushed on; and
Osmund stood for a moment, when snatching up his oars
he rowed his trembling wife and fair child to a small island
covered with the great Osmund Royal, and assisting them
to land, enjoined them to lie down beneath the tall Ferns.
Scarcely had the ferryman returned to his cottage, than a
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Irish lakes, eight, ten, or twelve feet high, noble and
majestic almost beyond conception. In the lovely lake
scenery of Killarney this plant is very prominent; and we
need not be surprised at the rapturous descriptions which
have been given of its arching fronds, dipping in the crystal
lakes, and sheltering, with its broad green pinnee, the nu-
merous aquatic birds which seek its canopy from the prying
eyes of pleasure-hunting tourists. ~When young the fronds
have generally a reddish stipes, and a glaucous surface,
which at a later period becomes lost. These fronds are
annual, growing up in spring, and perishing in the autumn.
The form of the mature fronds is lanceolate; they are bi-
pinnate, the pinnee lanceolate or ovate-lanceolate, with pin-
nules of an oblong-ovate form, somewhat auricled at the
base especially on the posterior side, bluntish at the apex,
and saw-edged along the margin. Some fronds are en-
tively barren, and these differ from the fertile ones only in
having the leafy pinnules continued all the way to the apex,
instead of having the apex contracted, and bearing the
spore-cases. It is not always, however, that the spore-
cases when present are produced at the apex of the frond;
abnormal developments are not uncommon, and in these
cases any portion of the pinnules may be seen converted



144 HISTORY OF BRITISH FERNS.

« into spore-cases—sometimes a few pinnee at the middle of
the frond, while the apex is leafy, sometimes the base of
a pinna, while its apex retains the leafy form, sometimes the
base of a pinnule here and there, just its apex too, being
broad and leafy ; but the usual condition is to find a few
of the shortened pinne, which form the apex of the frond,
contracted and soriferous throughout.

The venation, as seen in the barren fronds, consists of
a prominent midvein, bearing once or twice forked venules
proceeding to the margin in direct lines. In the fertile
parts of the frond, only the midrib of the pinnules is fully
developed, and the spore-cases are attached to a small por-
tion of the venules which becomes developed just to serve
as a receptacle. The spore-cases are subglobose, shortly
stalked, reticulated, and two-valved, opening vertically.

The Osmund Royal is a widely-distributed plant, oc-
curring in favourable localities, that is, marshy and boggy
situations, throughout the United Kingdom, and, as already
mentioned, extremely abundant and luxuriant in some parts
of Ireland. It is common throughout Europe, and occurs
in the United States of America.

This plant is especially suited, in cultivation, to occupy the
base of rock-work abutting upon a piece of water, where its
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very readily seen with a pocket-lens,—a necessary aid, by
the bye, to the study of Ferns.

The fronds grow from six inches to a foot in height,
nearly triangular, with the base shorter than the sides, the
stipes about equalling the leafy portion in length. They
are partially three-branched, but the lateral branches are
much smaller than the central one, and attached to the
stipes by a more slender rachis. The lower branches are
pinnate, with pinnatifid pinnee ; the upper branch pinnate,
with its lower pinne again pinnate, and the upper ones pin-
natifid, as also is the apex of the frond and of the lower
branches. The pinnules or lobes have a distinet midvein,
with simple or slightly branched venules, near the termina-
tion of which, in a marginal series, the sori are produced.

This is one of the few Ferns which are found in-calca-
reous or chalky soils. It is rare, and local in its distribu-
tion, being, we believe, almost confined to rocky limestone
districts, and occurring chiefly in the northern and western
parts of the island. In cultivation it does not require so
much moisture and shade as most other Ferns, but a lime-
stone soil is not at all essential to its well-being.

The names of Polypodium Robertianum and of Lastrea
Robertiana have been given to this species ; and the former
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creeping stem, which often forms densely matted tufts.
They are quite smooth, and of a bright light green colour,
supported by stipes which are usually about twice as long as
the leafy part, and are slender, brittle, and dark-coloured.
The outline is almost pentagonal, the frond being divided
into three branches, each of which is of a triangular form.
One peculiarity about this species, which is in a slight degree
shared by its near ally, P. calcarewm, is the deflexion of the
rachis at the point where the lateral branches of the frond
take their rise, but this feature is greatly more obvious in
P. Dryopteris. 'The fronds are divided thus :—each branch
is pinnate at the base, and pinnatifid towards its point; the
pinne are also pinnate at their base, then pinnatifid, becom-
ing acute and nearly entire at the point; the pinnules and
ultimate lobes are oblong and obtuse. The pair of pinnules
at the base of each pinna, close to the principal rachis, are
placed so that when the pinna are exactly opposite they
stand in the form of a cross; the two towards the apex of
the branch being smaller than the opposite pair, and more
nearly parallel with the rachis.

The pinnules or lobes have a rather tortuous midvein,
from which the venules branch out alternately, being, in
those of moderate size, simple, with a sorus near their ex-
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from six inches to a foot in height. The stipes, which is
fleshy and very brittle, is generally twice as long as the
leafy part of the frond ; near its base are a few small almost
colourless scales. The fronds are triangular, extended into
a long narrow point. In the lower part they are pinnate;
but this distinction of the parts is seldom carried beyond
the two lowest pairs of branches, those of the upper por-
tions of the frond being connected at the base, in what
is technically called a pinnatifid manner: hence this Fern
is said to be subpinnate, which, in this case, means par-
tially pinnate, or pinnate at the very base only. The
pinnee have a narrow and acutely lance-shaped outline, and
are deeply pinnatifid; they wusually stand opposite each
other in pairs, the lowest pair being directed downwards,
towards the root, and set on at a short distance from the
rest. The united base of the pairs of the other pinne,
when they stand exactly opposite each other, exhibits a
cruciform figure more or less strikingly obvious; and by
this mark, in conjunction with the subpinnate mode of divi-
sion, this species may be known from the other British Poly-
podies. The veins in the lobes of the pinne are pinnate;
that is to say, there is a slender midvein, from which al-
ternate venules mostly unbranched extend to the margin;
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roots by which it clings to its support. The fronds, if ex-
posed to frost, perish; but if at all sheltered they remain
green during winter, and until after young ones have been
produced, which happens generally towards the end of
May. The stipes or stalk of the full-grown fronds is usually
nearly equal in length to the leafy portion; the.entire frond
measuring from six to eighteen inches in length. The
frond itself, that is, the leafy part, is lance-shaped in outline,
but cut in from the margin along both sides nearly as far
as the midrib or rachis, and thus becomes what is called
pinnatifid. The portions into which it is divided are
called the lobes, or segments, or divisions of the frond ; and
in this case, they are usually oblong in form, generally
rounded at the end, but sometimes tapering to a blunt
point, and occasionally notched along the margin.

Each lobe has a slightly tortuous midvein, producing al-
ternate lateral veins (venules), which generally have about
four veinlets or little veins disposed alternately; it is the
lowest of these veinlets, on the sides towards the apex of
the frond, which produces the sorus when it is present ; the
rest, which are barren, terminate in club-shaped apices,
which are very conspicuously seen when a fresh frond is
held up between the eye and a strong light. Most of the
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Genus V. POLYSTICHUM, Rot#.

TrE Polystichums form a small and very distinct group of
evergreen Ferns, some forms of which rank among the most
beautiful of our native species. They once formed part of
the genus Aspidium, the token of admission to which, was
the presence of round seed-patches covered by a scale.
From the allied genus Lastrea, the Polystichums are known
by their having the scale-like cover of the sori circular,
without a lateral notch, its attachment being by a little
stalk in the centre: this form is called peltate. To a prac-
tised eye they are also known by a more rigid texture, and
by having altogether a more spiny appearance than even the
spinulose species of Lastrea ; but these means of recognition
the novice can turn to but little account. The alpine form
of the genus is strictly evergreen, and the others acquire this
character when in a sheltered situation, but if they are much
exposed, the fronds will be killed by a sharp frost. In
general, however, they retain their fronds without much dis-
figurement from frost, quite through the autumnal quarter,
and often far into winter. The British species of Polysti-
chum are three in number.

The name Polystichum is compounded of two Greek
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but the intermediate state, which is the most common of
these abnormal forms, is at least sufficiently different to be
considered distinct.

This common and free-growing Fern is found in hedge-
banks, and similar situations; and being abundant, easily
cultivated, nearly evergreen, and withal possessing consi-
derable elegance of growth, has much to recommend its
admission to a prominent position in the Fern garden.

This plant is often, even now, referred to the genus Aspi-
dium, and was formerly included under that of Polypodium.

PovysricnuM aNGULARE, Presl. — The Angular-lobed
Prickly Fern. (Plate V. fig. 2.)

A strong-growing, tufted-stemmed species, sometimes
forming large masses. The fronds are lanceolate, from two

to four or five feet high, persistent through ordinary winters,

and in sheltered situations retaining their verdure unim-
paired until the new fronds are produced. It is one of the
most graceful of all the native species. The stipes, which
varies from a third to a fourth of the length of the entire
frond, is very shaggy, with reddish chaffy scales, which scales,
though of smaller size, are continued throughout the upper
parts of the frond. The fronds are bipinnate, with numerous
tapering, distinet pinne, having their pinnules flat, some-
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what crescent-shaped, as already explained, often bluntish at
the apex, but sometimes acute, always with spinulose mar .
ginal serratures, and sometimes, in a few of the lower pin-
nules, with deep lobes, so that the pinnules become pinna-
tifid. The pinnules are tapered to a broad-angled base, the
lines of which usually exceed a right angle, and they are
attached to the rachis of the pinna by a short, distinct,
slender stalk, which does not form a line with either margin.

The pinnules have branched free veins ; and the sori are
generally ranged in a row on each side the midrib, and are
covered by a peltate scale or indusium.

A form sufficiently distinct to be regarded as a variety is
that to which allusion has been made, as having its basal
pinnules deeply lobed ; this we call sub-tripinnatum. It
does not differ in any other particular, but, being rather more
lax than the other forms, is the most elegant of them all.
There are many other slight variations, some with narrow
acute pinnules, some with blunt rounded pinnules, others
with the pinnules deeply serrated, and some very conspicu-
ously spinulose, but these differences probably do not point
to any permanently distinctive characters. We find the
sub-tripinnate form constant in a cultivated state.

This is a not uncommon Fern, growing in hedge-banks
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Genus XI. PTERIS, Linneus.

Pteris is the most common of all our Ferns. It is that
which occurs almost everywhere in woods and in sandy
wastes, often appropriating to itself the whole surface of the
ground, but seeming to possess the peculiarity of avoiding
chalky soil. It is a very variable plant in its appearance,
owing to differences in its size and development dependeént
on the circumstances in which it grows. Sometimes in dry,
very sandy soil, the plant becomes a pigmy, not reaching a
foot in height, and being merely bipinnate. The opposite
extreme occurs when the plant is growing on a démp hedge-
bank in a warm, shady lane, where it attains eight or ten
feet in height, and is proportionately compound in its de-
velopment. Its more usual size is from three to four feet in
height. Under circumstances which favour the most luxu-
riant development, this common and usually vulgar-looking
plant combines the most noble and graceful aspect, perhaps,
which is borne by any of our indigenous species, its fronds
scrambling up among the bushes which sustain them at the
base, while their graceful feathery-looking tops form, over-
head, a living arch of the tenderest green. The Pleris, or
Bracken, is known among the native Ferns by having the
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edges of all the little divisions of its fronds furnished with
a line of spore-cases. No other of our native species has
the fructification arranged in continuous lines except this
and the Blechnum ; and the Pieris may be readily known
from that by the lines being in it confined to the margin,
leaving the centre unoccupied, while in Blecknum the mar-
gin is unoccupied by the sori.

Pteris is a Greek name for a Fern, and is derived from
. the word pferon, which signifies a feather; and, of course,
is here applied in reference to the graceful feather-like
aspect which the fronds of Ferns generally possess. When
the plant is luxuriant this name is quite as applicable to the
Bracken as to any other known Fern. This consideration
is perhaps enough to justify the application to this species,
by the older writers, of the name of Female Fern, which
scarcely seems appropriate to the commoner uncouth-look-
ing form which the plant more usually bears.

Preris aQuiniNg, ZLinneus.—The Common Brakes, or
Bracken. (Plate X'VII. fig. 1.)

This Fern has a creeping caudex, and one that creeps
very extensively too, just beneath the surface of the soil,
though in some cases descending to a great depth perpen-
dicularly ; it is recorded by Mr. Newman that he has found
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branched frond, the development of the lower pair of
branches not leaving the plant energy enough to carry up
its rachis, and produce the other pairs of pinne which it
would normally possess. That this is the true habit of the
species is still more clearly exhibited when it attains its
greatest luxuriance, for the full-grown fronds then consist
merely of a series of pairs of branches from the bottom fo
the top. The unrolled young fronds are very curious ob-
jects, and the watching of their development will be found
full of interest.

The stipes is downy while young, and furnished with
sharp angles when mature, which, if it be incautiously
pulled, will wound the hand severely. The part under
ground is black, like the creeping stem itself, and is spindle-
shaped just at the base, where it permanently retains the
downy or velvety surface which was present in the upper
portions while young.

Average specimens of the fronds are tripinnate, that is,
they produce a certain number of pairs of branch-like pinne,
which branches are bipinnate. 'We must confine our fur-
ther description to one of these branches, selected from the
lower part of the frond, where they are more perfectly deve-
loped than in the upper parts—such a branch, in fact, as is
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represented in Plate XVII. The general form is ovate, a
little elongated; that of its pinnee (the secondary pinne)
narrow lanceolate. These latter are placed rather closely
together, and are again divided into a series of pinnules.
Two forms will be met with, one apparently equally common
with the other: in one the pinnules are undivided, and at-
tached to the rachis by their base without the intervention
of any stalk, and these bear a line of spore-cases along each
margin ; in the other the pinnules are larger, more elongated,
and deeply pinnatifid or sinuate, the margins of these lobes
bearing the lines of spore-cases. The apices of the primary
and secondary pinng, and of the pinnatifid pinnules, become
less and less divided, until at last the extreme points form
an entire lobe, more or less elongated.

In its venation there is some variety, dependent on the
differences of structure and development which we have
already pointed out. We shall be most intelligible by ex-
plaining the form represented in Plate XVII., which shows
the least divided form of the plant. Each pinnule, as is
there shown, has a distinct midvein, producing alternate
lateral venules, which become twice forked, and extend to
the margin, where they meet a longitudinal marginal vein
which forms the receptacle. The indusium consists of a
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bleached, membranous, fringed expansion of the upper skin
or epidermis of the fronds, which reflexes so as to cover the
spore-cases, but there is here another membrane which lies
beneath the spore-cases, and is no doubt a similar expansion
of the skin of the under surface.

It has been already remarked that there are two forms of
this plant commonly met with. These are so very dissimilar
that we have elsewhere* proposed to distinguish them as
varieties, applying to the pinnatifid form the name vera, and
to the more entire form that of infegerrima.

This, which is the most abundant of our indigenous
species, is also widely distributed in other parts of the world,
and bears a variety of names, from having been supposed to
be distinet by those who have met with it from such widely
separated localities.

Being so common, and in an ordinary state uncouth-
looking, it is not a plant for cultivation to any extent. In
warm, damp wilderness-scenery, however, where it would
attain great luxuriance, and the situation is such as would
enable it to develope the arching character already men-
tioned, it might very properly be introduced.

* Handbook of British Ferns: p.134.
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scientific name of the insect better known as the centipede ;
and the name is applied from a fancied resemblance (in the
position, we suppose) between the feet of a centipede and
the lines of fructification produced on the fronds of the Fern.

SCOLOPENDRIUM VULGARE, QSymons. — The Common
Hart’s-tongue. (Plate XV. fig. 1.)

This is a common plant, nevertheless its shining bright
green, though simple fronds, contrasting so beautifully with
the feathery aspect much more common among the Ferns,
procure for it admirers whether seen in a wild or cultivated
state. It grows in tufts; the fronds, which are evergreen,
vary in length from six inches to a foot and a half, and even
more, and are either stiff and erectish when growing under
circumstances which render them dwarf, or more or less
spreading and drooping when in situations which are favour-
able to enlarged development: in the former case the fronds
are thicker and more leathery in texture; in the latter,
thinner and less rigid, from being produced in very damp
shady situations. The usual form of the fronds is what is
called strap-shaped, that is, narrow oblong-lanceolate, much
elongated ; they taper towards, and are acute at, the apex,
narrowing a little downwards, and becoming cordate at the
base ; the margin is entire, or very slightly wavy, and they
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are supported on shaggy stipes of about a third of their
entire length.

The fronds have a strong midrib or costa, extending
throughout their whole length, from which are produced
forked veins, the branches of which (venules) lie parallel,
and proceed direct towards the margin, terminating just
within the edge in a club-shaped apex. The veins are usually
forked twice, but they are not constant to any exact num-
ber of divisions. The sori, which are oblong patches of
unequal length, lying in the direction of the veins at short
intervals along the upper two-thirds of the length of the
frond, are each composed of two proximate lines of fructi-
fication laterally united ; each of these lines, however, consist-
ing of a complete sorus, so that the two united are properly
called a twin sorus. This is the mark of the genus Scolo-
pendrium. This twin sorus is always produced between two
fascicles of veins ; that is, the lowermost venule produced by
one vein, and the uppermost venule produced by the vein
next below—these two venules lying, of course, contiguous,
each become the receptacle upon which a line of spore-cases
is produced. The indusia which cover these two lines of
spore-cases have their attachment respectively on the upper
and lower sides of their venules, the other edges overlapping
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one the other; the free margin, therefore, is exterior with
reference to the fascicle of venules to which it belongs.
‘When very young there is no evident trace of separation at
the part where they overlap, but as they advance towards
maturity the separation becomes apparent, and they even-
tually open down the centre, one indusium turning upwards
and the other downwards, the two lines of spore-cases
they had covered becoming confluent and undistinguishable
without manipulation.

This is the ordinary form of Scolopendrium ; but there are
some very curious and distinct varieties, differing only,
however, in the form of the fronds, and not in the fructifi-
cation, where it is present. Of these varieties it is deserving
of especial mention that they are perfectly constant under
cultivation, although they have, no doubt, originated in -
aberrations, that is to say, accidental variations of the ori-
ginal species, which have been perpetuated either naturally
or by art.

The most beautiful of these varieties is that called eris-
pum, in which, while the same outline of frond prevails,
yet the leafy portion is so much more developed than the
midrib, that the margin becomes excessively undulated,
giving the fronds a very elegant curled or crisped ap-
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twice, without being multifid, and this state has been called
lobatum ; in other cases the stipes itself becomes forked,
bearing multifid branches, and this has been called ramosum ;
but it may be doubted whether these are more than ac-
cidental variations of the form called multifidum. This
multifid sort is fertile.

The common Hart’s-tongue is an inhabitant of hedge-
banks, of old walls, and sometimes of the interior of wells,
in which latter situation it acquires great luxuriance. It
is one of the more commonly distributed species in England
and in Ireland, less abundant in Scotland; and also found
all over Europe. The varieties are rare in a wild state, and
are now better known as cultivated plants.

Being an evergreen, and a plant of free growth, the Hart’s-
tongue is one of the most desirable hardy Ferns we possess
for open rock-work. Its broad simple fronds serve to con-
trast with the more divided or compound forms; and its
varieties all have a different aspect, combined with the
same good qualities of hardiness and endurance. Shady
and rather humid places are those in which this plant most
delights, although, as is evident from its sometimes growing
on walls, it will live in more exposed and arid situations.
The plants, however, never acquire much vigour under such
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circumstances, and have mostly a starved and stunted aspect.
They are not particular as to soil, excepting that such as
contains fibrous or half-decayed vegetable matter, or the
damp surface of some porous stone, is much preferable to
soil which is much spent and comminuted, as indeed is the
case with respect to all Ferns.

The Hart’s-tongue is sometimes called Scolopendrium offi-
cinarum, and has been named Scolopendrium Phyllitidis,
Asplenium Scolopendrium, or Phyllitis Scolopendrium.

Genus XIV. TRICHOMANES, Linneus.

Tae Trichomanes is the most rare genus among our native
Terns; the indigenous species, of which only one occurs,
being among the few which are met with very rarely indeed,
and within a very narrow range. Itf, however, is not the
most rare species, although very unfrequent, and local.
Unlike in texture all the other native kinds excepting the
Hymenophyllums, being quite pellucid, and of the most
delicately crisped appearance imaginable, it is soon distin-
guished by this mark alone. The fructification, too, is here
totally unlike that of all others, except the Hymenophyllums,
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from which in the native species it is easily distinguishable,
although in some exotic kinds the differences almost vanish.
The sure technical mark by which to distinguish Zrickomanes
and Hymenoplhyllum among the British Ferns, lies in the
fact of their spore-cases being contained within deep urn-
shaped pits or recesses at the margin: in these two families
the fructification is at the margin instead of being situated
at the back of the fronds. Trickomanes is known from Hy-
menophyllum by its urns, or involucres as they are called,
being entire, while those of Hymenophyllum are split length-
wise into two valves. In both cases the spore-cases are
clustered around hair-like receptacles, which are, in fact,
the ends of the veins of the fronds projecting into the urns.
In Hymenophyllum these hairs are always shorter than the
urn, but in Zrickomunés it is usual for them to project more
or less, so that the fronds become somewhat bristly when
very full of fructification; and hence has arisen the com-
mon name of Bristle Fern, which is applied to the group.

The name Trichomanes itself has the same signification :
it comes from two Greek words, meaning Zair, and excess,
in reference to these projecting hair-like receptacles.

TRICHOMANES RADICANS, Swartz.—The Bristle. Fern.
(Plate XVIIL fig. 1.)
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This very beautiful plant exists only in the immediate
neighbourhood of waterfalls, and in situations where a con-
stant moisture is maintained. This is, indeed, quite neces-
sary to it, on account of its semi-membranous texture,
which shrinks before an arid atmosphere; and hence it can
only be successfully cultivated when kept quite close, and
constantly wetted over-head. This species has a creeping
stem, smallish, wiry, and black-looking, clothed with
pointed scales. The fronds are three or four times pinnatifid,
cut up into small linear segments, which are entire or bifid
at the apex, and have a stout nerve or vein running up their
centre, and rendered very conspicuous in consequence of the
thin pellucid texture of the leafy expansions which surround
it.  Or the frond may be described as consisting of a series
of three or four times branched rigid veins, margined
throughout by a thin, pellucid, cellular expansion, or wing,
a greater or less number of the apices of the veins becoming
surrounded by the cellular membrane in the form of an urn
or vase, and within them bearing the fructification.

The fronds are pendulous, and vary from an angular-
ovate to a lanceolate form, the divisions being considerably
undulated, so that they acquire a crisped appearance. The
first series of lobes are usually of an ovate-lanceolate form ;
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the next series shorter, more ovate, and the third series of
divisions narrow, more or less linear. The ultimate branches
of the veins which extend into the divisions of this third
series, end just at or within the apex of the lobes if they are
barren; but if they are fertile, they are produced beyond
the margin, and surrounded at the base by the urn-shaped
involucre, within which the spore-cases are placed. Some-
times the involucre is so placed as to appear immersed
within the margin, but it more frequently projects beyond
the margin. There is also considerable variation as to the
length to which the bristle-like receptacle is extended
beyond the involucre; sometimes scarcely exceeding it in
length, and sometimes being four or five times as long.

The lanceolate form of this plant has been sometimes
thought distinct from the broader form, but the general
opinion is, that it is an extreme variety of the same species ;
to this the name of Aundrewsii is applied, in compliment
to the gentleman by whom it was first discovered.

The Sister Isle now claims, so far as the British Isles are
concerned, sole parentage of this lovely, half-transparent
species. There, amidst dripping rocks, it thrives with a
degree of luxuriance which charms every one who has seen
it creeping over their shelving ledges. It is said to have
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they split from above into narrow scale-like segments not
easily distinguished, at least without optical assistance, from
the hairs which occur with them on the fronds. In the full-
grown state, the sori are consequently seated in the centre
of a spreading tuft of hair-like scales, which are formed of
the lacerated margins of the indusium-—the latter being
attached to the frond at the point beneath the capsules.
No other native Ferns possess a structure at all approaching
to this.

These Ferns were formerly ranked with the Polypodies and
Acrostichums, but when the structure of this race of plants
became better understood, they were very properly separated,
and they now, in conjunction with some few foreign kinds,
form a distinct family circle. The name #oodsia was given
in compliment to a clever veteran English botanist, Joseph
Woods, Esq., whose name has been recently before the
public as the author of a very useful ¢ Tourist’s Flora.’

‘Woopsia mYPERBOREA, . Brown.—The Blunt-leaved or
Alpine Woodsia. (Plate IV. fig. 1.)

This is a diminutive species, never exceeding a few inches
in stature, and renewing its fronds annually in the spring,
the older ones being destroyed by the frosts and cold of
winter : when this influence is felt by the plants, the fronds
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quickly lose their vitality, and are cast off at the articulation
or joint near the base of the stipes, which occurs in this
family. The Alpine Woodsia, like its congener, grows in a
tufted manner, sending up several fronds from the crown,
from the base of which the dark-coloured wiry roots are
protruded. In form these fronds are longish and compara-
tively very narrow, almost linear, as it is termed ; and they
are pinnately divided into several roundish triangular pinnze,
which are shallowly lobed on the margin, and are usnally
set on alternately along the opposite sides of the stalk or
rachis ; those towards the lower part are usually placed at a
greater distance apart than those near the upper end. They
are nearly smooth on the surface, and, in this respect, unlike
those of the kindred species, which have a much more hairy
appearance ; small hair-like scales, in company with hairs,
are, however, present in both species.

The midvein of the pinne is indistinet, and throws out
venules into each lobe, these venules being more or less
branched according to the size of the lobes. The sori are
placed near the extremity of the venules, and are often
abundantly produced, so as to become crowded on the
pinnz.

The Alpine Woodsia is named #. alpina, by Mr. New-
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man; and has formerly been called Aerostichum alpinum,
Acrostichum  kyperboreum, Polypodium hyperboreum, and
Polypodium arvonicum.

The two English #oodsias are in Great Britain found
only in high mountain regions, where they grow from the
crevices of the moistened rocks. They are both rare, though,
from the inaccessible localities in which only they occur,
they may really be more abundant than is generally sup-
posed. DBoth also appear to be confined to the northern
parts of our hemisphere.

From their rarity rather than their beauty these form
interesting pot-plants. They require to be kept in a cold
shady frame, to be potted in very porous soil, and to be
carefully guarded against drought or stagnant moisture.

Woobsia 1Lvexnsis, R. Brown.—The Oblong Woodsia.
(Plate III. fig. 2.)

A deciduous species, dying down to the ground annually
in winter, and reviving with the returning spring. Its very
short stems form tufts, which, if not disturbed, and are
situated under favourable circumstances, grow into large
masses, speaking comparatively with its diminutive stature.
The fronds average about four inches in height, and are less
frequently found larger than smaller than this. Their form
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sidered as pollen by some, and as abortive spores by others.
The other kind of spore-case contains three or four roundish
fleshy bodies, which are marked at the apex by a three-
branched line, and are many times as large as the granular
bodies which have been already mentioned. These larger
bodies have been called spores or oophoridia, and by some
observers anthers.

The true explanation of these parts is a matter of doubt.
All that is certainly known is, that the larger bodies do
germinate, or at least vegetate, and according to a statement
of Willdenow the smaller ones germinate also.. It seems
probable that the suggestion made by Dr. Lindley is correct,
namely, that the powder-like grains are true spores, while
the large ones are buds or viviparous organs. This view is
supported by the descriptions which have been given of the
supposed germination of these larger bodies, in which a
process quite analogous to the vegetation of a bud is clearly
pointed out.

The granular matter is prdduced by all the species of
Lycopodium, but the large fleshy bodies are found only in a
few of the species. It has been usual to regard both sets
of organs, when present, as axillary to the leaves or bracts,
and so they may be considered for all practical purposes.
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A different theoretical explanation has, however, been given
by Muller, a German writer, who considers the oophoridium
as the entire metamorphosed terminal bud of a main axis;
and he supports this opinion by the statement that in the
early condition this oophoridium is opposite the spike in
which the granular bodies are produced. The spike and
the oophoridium are by him regarded as two metamorphosed
branches into which a main axis has become divided, and it
is only at a later period of growth that they both appear to
belong to the same axis. The smaller granules, or antheridia,
he regards as lateral buds, or twig buds, only to be dis-
tinguished from the terminal bud which is developed into
the oophoridium, by the circumstance that the latter is a
principal branch, possibly capable of a more extensive de-
velopment into branch and foliaceous organs, while the
twig, which is developed into an antheridium, is but a small
particle of such a main branch.

These plants, like the Ferns, are most abundant in hot,
humid, and especially insular, situations in the tropics, be-
coming scarcer northwards, but often even in very northerly
regions covering large tracts of land. Our native species,
with one exception, have a boreal and alpine tendency, being
found most abundantly on the high lands of the north, and
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there seems no good reason to doubt, at least, that there is
a very close affinity between the two races; and, indeed,
some of the most skilful investigators of this subject find an
almost complete agreement between them.

The British species of this order are all included in the
genus Lycopodium, the name of which comes from /Zycos, a
wolf, and podos, a foot, and is given in allusion to the sup-
posed resemblance of its forked fertile stems to the claw of
some animal, as of the wolf. Hence one species, and that
which probably suggested the name, has been called Wolf’s-
claw.

Lycoropivm arpiNuM, ZLinneus.— Savin-leaved Club-
moss.

This kind of Club-moss gets its trivial name from the
resemblance hetween its branches clothed with the closely-
pressed leaves, and those of the Savin, Juniperus Sabina.
It is a pretty little evergreen plant, forming thick wide-
spreading patches of round, tough, creeping, sparingly leafy
stems, bearing numerous other erect stems which are re-
peatedly branched in a dichotomous manner, growing erect,
from three to six inches high. The colour of the plant is
a bright pleasant green. The smaller branches are set
more or less closely with the small smooth sessile leaves,
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whose form is lance-shaped, ending in a point; they are of
a thickish texture, and are rounded off at the back and
hollowed out in front where they fit against the stem. On
the dichotomous branches just mentioned the leaves are
closely placed, the lower ones lying over the bases of those
next above them, but they are arranged in four tolerably
regular lines, so as to give a squarish form to their branches.
The little fascicles of branches are for the most part level-
topped, those which bear spikes of fructification being
somewhat longer than the barren ones and twice dichoto-
mous ; the fruit spikes, which exceed half an inch in length,
are rather thicker than the branch.

The fructifications consist of the little spikes just men-
tioned, which terminate a portion of the branches, and are
erect, close, cylindrical, of a yellowish-green colour, and
sessile on the branches, that is, joined to the leafy portion
below, without any intermediate stalk-like contracted part.
The spike consists of a number of bracts closely packed
together, each having in its axil a capsule containing nu-
merous very minute pale yellowish spores. The bracts are
ovate, dilated at the base, drawn out into a longish point
at the apex, and having the margins toothed. The cap-
sules themselves, seated quite at the base of the bracts and



LYCOPODIUM. 189

close to the axis of the spike, are roundish kidney-shaped,
and of a yellow colour. The bracts become reflexed after
the spores have been dispersed. The plants are firmly fixed
to the soil, by means of tough strong wiry branched roots,
produced at intervals along the prostrate stems.

The head-quarters of this species is in elevated mountainous
tracts. It occurs very abundantly in Scotland and Wales ;
frequently in the hills of the north of England; and is less
common in Ireland. It also occurs throughout the alpine
districts of Europe and Northern Asia.

The Savin-leaved Club-moss is a bitter plant, with a
somewhat aromatic flavour, and possesses emetic properties;
it is, however, seldom applied to any use. Sir W. J.
Hooker mentions having seen it used in Iceland as a dye
for woollen cloths, to which it gives a pale and pleasant but
not brilliant yellow. The process is simply that of boiling
the cloth in water, along with a quantity of the Lycopodium,
and some leaves of the Bog Whortleberry.

Lycoroprum ANNOTINUM, Linneus.—Interrupted Club-
moss. '

A very distinct plant, easily recognized by the inter-
rupted leafing of its stems, the leaves being at intervals
much diminished in size and less spreading in their direc-
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branched, and attached to the soil here and there by means
of tough pale-coloured wiry-looking roots. The young
branches, which are very thickly clothed with leaves, grow
rather upwards at first, but soon all become prostrate, and
cross and interlace, forming a close matted tuft, whence
comes, in fact, the name it bears in Sweden—Matte-grass,
or mat-grass.

These stems are densely clothed with small, narrow lan-
ceolate, flattish leaves, which remain fresh through the
winter ; they are smooth on the margin, or very slightly
toothed, and terminate in a long white filamentous point,
which gives the branches a somewhat hoary appearance.
The upright stalks supporting the spikes are bare of leaves,
but have at intervals whorls of smaller bodies closely pressed
to the stalk, and tipped with shorter but broader membra-
nous chaffy processes; they are also of a pale yellowish-
green colour. )

The spikes of fructification are usually over an inch in
length, and are supported by a stalk of about twice their
own length. They are commonly produced in pairs, though
sometimes singly, and occasionally three together on the
same stalk. These spikes are cylindrical, and supported
on a short pedicel at the top of the common stalk ; they are
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Lycoropium 1NuNDATUM, Linneus.—Marsh Club-moss.
(Plate XX. fig. 4.)

This is a diminutive and common plant, very frequent
on moist heaths and commons in the southern parts of
England, less common rorthwards, comparatively rare in
‘Wales and Scotland, and not found in Ireland. It prefers
to grow on spots from which the turf has been pared.

It is of prostrate habit, with simple stems two or three
inches long, growing close to the surface of the ground, to
which they are firmly attached by a few short stout roots.
They are thickly clothed with narrow linear-lanceolate
leaves, which have an acute point, and are entire on the
margin ; those on the barren horizontal stems being curved
upwards. The plant extends itself at the point thronghout
the growing season, the other end meanwhile undergoing
a process of decay, so that in winter, when the growth is
arrested, the decay still going on, the living stem is much
reduced, and a small portion only remains over to produce
new foliage the following season. The direction of the older
portions may often be traced by means of a black line,
caused by the decayed matter left on the surface of the
soil where the stem has perished.

The spike of fructification, which is produced towards
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autumn, is seated at the top of an erect branch-like peduncle,
clothed throughout with leaves of the same shape as those
on the horizontal stems; the peduncle and spike are nearly
of equal thickness throughout, the spike about an inch
long, the peduncle rather moré. The spike is green, and
is formed of narrow linear-lanceolate bracts, rather dilated
at the base, and sometimes having one or two shallow teeth
on each side. The spore-cases are in the axils of these
bracts, and are nearly spherical, of a pale yellowish-green,
containing numerous minute pale yellow sporules.

Livcoropium SELAGINOIDES, Linneus.— Prickly Club-
moss.

This interesting species has a slender, procumbent, often
branched stem, the barren branches short and sinuous, the
fertile ones ascending or erect, and from two to three inches
high. They are clothed with lance-shaped leaves, of a deli-
cate texture, jagged along the margins with spiny teeth ;
those on the decumbent stems being shorter, as well as more
distant and spreading, than those of the fertile branches.

The inflorescence, as in the other species, is a terminal
spike of about an inch in length, consisting of lance-shaped
jagged-edged bracts, larger and more closely pressed than
the leaves of the stem. These bracts produce from their
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found to be somewhat recumbent, while the upper parts
retain their upright position. The stems vary from three or
four to six or eight inches high, and are branched two or
three times in a two-forked manner ; they are stout, tough,
rigid, nearly level-topped, and thickly clothed with imbri-
cated leaves arranged in eight rows. These leaves are lance-
shaped and acute, of a shining green, rigid and leathery in
texture, and smooth on the margin; in plants which have
grown in exposed places they are shorter and more closely
pressed to the stem; while in plants developed in more
confined and humid situations they are longer, less rigid,
and more spreading.

The fructification is in this species not borne in terminal
spikes as in the other kinds, but is produced in the axils of
the leaves along the upper branches of the stem. The spore-
cases are rather large, sessile, kidney-shaped, two-valved, and
filled with minute pale yellow sporules.

Besides the ordinary sporules, the plant is furnished with
other means of propagation in the shape of deciduous buds,
produced for the most part in the axils of the leaves, about
the apices of the branches. These buds separate spontane-
ously, fall to the ground, and there vegetate, first producing
roots, and then elongating into a leafy stem. They are
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lopment day by day—would contribute to the thorough
understanding of them and their differences.

We venture to hope, therefore, that some of our readers
may be induced to fit up a Wardian case for the Club-
mosses ; and with a view to assist them in so doing we offer
a few suggestions and hints as to their cultivation.

A small Wardian case, a northern aspect, a few blocks
of sandstone, and some peat soil, are the materials that
would be required.

No contrivance could be better adapted to their wants
than a Wardian case, which, while it would protect them
from the changes of temperature incidental to a lowland
climate, would secure to them a calm and moist atmosphere,
which they all prefer. The interior should be fitted up with
an artificial mound of “rock-work,” made of lumps of soft
sandstone, in the disposal of which there will be an oppor-
tunity for the display of much taste. At the base of the
“rock-work ” there should be a little pond of water, in
which Isoetes and Pilularia might be cultivated. A por-
tion of the peaty soil should be introduced into the inter-
stices of the rock-work, and about its base on the margins
of the water. In the former situations the smaller and
alpine species, such as alpinum, annotinum, and selagi-
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noides, should be planted ; while on the lower and damper
parts should be placed such as inundatum and clavatum.

The soil employed should be peat earth intermediate in
texture between the spongy and the unctuous kinds; that
used among the rock-work may have in addition a portion
of the sandstone pounded and intermixed with it. That used
for snundatum in the lower part of the case will not require
this intermixture, and, in fact, will be the better as it ap-
proaches the unctuous texture just referred to, which the
presence of a good supply of water will soon give to it.

All parts of the soil should be kept rather moist than
otherwise, by the application of fresh water occasionally;
but as the confinement of the atmosphere in the damp
state, in a close case, might tend to produce decay in some
parts of the vegetable tissues, the little door or hinged sash
may from time to time be left open for a few hours, in
order that the stagnant moisture may be carried off, when
a fresh supply will be doubly grateful to the plants.

It must be recollected, that the soil will be exposed to
very slight drying influences, and can, therefore, never re-
quire to be very copiously supplied at any one time; the
proper course being, rather to ventilate frequently, say
once a week, in order to carry off the accumulated damp-
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its spore-cases enveloped by the dilated bases of its hollow
leaves ; some of the spore-cases containing large, and some
much smaller pollen-like sporules. It may also be known
by its hollow leaves being composed of four rows of elon-
gated cells, which give it a bluntly quadrangular section ;
but this peculiar construction of the stems is not always
to be observed, except in fresh specimens, the pressure to
which they are subjected in the process of drying breaking
up the partitions of the cells, so that the stem appears to
be composed of one series of large elongated cells. There
is but one species, the 1. lacustris, a stemless quill-leaved
submerged plant, which gives the appearance of a green
turf to the bottom of the water where it occurs.

Isoeres rAcustris, Linneus—The European Quillwort,
or Merlin’s Grass. (Plate XIX. fig. 1.)

This is a very curious plant, growing at the bottom of
our mountain lakes, and having, as has been remarked,
the appearance of a submerged grass, so that the unexpe-
rienced eye would probably pass it by unnoticed. It has a
fleshy tuber, of a nearly globular form, white, and of compact
texture internally, but spongy and of 2 dark brown colour
externally. In the centre is a small nearly pellucid part,
which appears to be the growing point, since it is from this
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point that the leaves appear to have their origin. Some
botanists have held the opinion that it continues to die at
the circumference while it grows in the interior, and the
appearances presented by the exterior and interior of the
tuber seem rather to confirm this view. From these tubers
are produced the long semipellucid tubular roots, which are
either simple or forked near their extremity, and naturally
strike downwards almost perpendicularly. Mr. Newman
describes the taste of the tubers as being earthy, but not
otherwise remarkable.

The leaves spring from the crown of the tuber, and grow
erect to the height of four or six inches, or more. They
are persistent, and of an olive-green colour, and their gene-
ral form is awl-shaped. The basal portion is dilated and
furnished with membranous margins; above this dilated
base they are nearly round, or, more exactly, bluntly qua-
drangular, being formed of four parallel hollow tubes, which
tubes are subdivided at irregular distances by transverse
partitions : towards the apex they taper off and terminate
in a sharp point. The transverse partitions above men-
tioned, being visible through the texture of the leaf, give
it a jointed appearance. Owing to their brittleness, they
not unfrequently break off at one of these joint-like points,
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their basal parts and the decaying remains of the older
leaves continuing to encircle the base of the young vigorous
leaves springing from the centre.

The fructification is contained within the dilated bases of
the leaves, and consists of roundish, hard, membranous spore-
cases. Some of these spore-cases contain roundish bodies
or spores, marked with a triangular suture on the top, and
a transverse annular one in addition ; these spores separate
at the sutures into three triangular valves, exposing an
interior subglobose semi-gelatinous substance; externally
they are opake, whitish, and rough with minute prominent
points. The other set of spore-cases—usually said to occur
at the base of the inner leaves, while the former occupy the
bases of the outer ones, but, according to Mr. Newman, not
following any law in their relative position—contain minute
angular sporules, which are very numerous, and of a pale
yellow colour. These different kinds of spores have been
sometimes called anthers and ovules, as have the similar
bodies in the Club-mosses; but it is rather to be considered
that the smaller grains are the imperfect representatives of
the larger ones, since as yet we possess no good evidence of
the sexuality of this race of plants.

Two distinet-looking forms of the Quillwort have been
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observed, the one having thicker, shorter, and more spreading
leaves than the other; in the latter they are more slender and
erect. These have been thought distinct varieties or even
distinet species by some botanists, but are more probably
mere conditions of the plants brought about by external cir-
cumstances. Several theories have been propounded as ex-
planatory of the way in which this occurs. Sir J. E. Smith
says, the taller, more slender variety may, perhaps, be caused
by those sudden risings of the waters so frequent in moun-
tainous countries, which will account for all its peculiar
characters. Mr. Wilson believes the solitary plants with
short spreading leaves to be the first full development after
the seedling state, and before any lateral extension of the
rhizome has taken place; and argues, that when the plants
become crowded, either by lateral increase or offsets, or by a
multitude of individuals in close contact, the fronds can only
grow erect. Mr. Newman thinks, that when the seeds arrive
at maturity, the leaf in whose base the spore-case is situated
decays and becomes torn or broken off, allowing free egress
to some of the spores, which become dispersed, and produce
the isolated dwarf spreading plants. Others and by far the
larger number of the spores do not become thus disengaged,
and are compelled to germinate in the capsule, throwing up
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most dense tufts of slender leaves, Without having made
any critical observations on this point, we decidedly prefer
Mr. Newman’s explanation, which, as would be at once re-
cognized by horticulturists, is quite sufficient to account for
the observed differences in habit among the plants.

It is said that fish feed on the Zsoefes; and that, when
brought within the reach of cattle, it is greedily eaten by
them, and proves fattening.

The cultivation of the Quillwort presents few difficulties ;
in fact, water and a little soil are the only requisites. In
such a miniature lake as has been recommended to be in-
troduced in a Wardian case fitted up for Club-mosses, this
plant and the Pilularia might be made to thrive; but the
most interesting way in which it could be grown would be
in an aquatic plant-case, with transparent sides, or in any
substitute for such a structure, such as a glass jar of suffi-
cient depth. Planted in this way, its growth could be
watched, and many interesting points of its economy could
not fail to reward a careful observer.

The aquatic plant-case, like the Wardian case, admits of
much variety of detail. The most useful form is probably
that of a rectangular glass cistern of the requisite size, held

together by a light metal frame, and closed in by a glass lid.
P
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through its sheath, and the root protrudes before it is as
long as the spore. After this first leaf has grown to about
the length of a couple of lines,- another issues from the
germ close to the former, and then a bud begins to be de-
veloped from some indefinite part of the germ, but, like the
leaves and root, from within the sheath. Sometimes this
bud appears immediately after the first leaf, and without the
production of a second. The bud is the rudimentary stem,
the first growth from it being a leaf exhibiting, though
slightly, evidence of gyration, and this is followed by a root
furnished with its own sheath.

It is one of the doctrines of botanists, that in what are
called Acrogenous plants—a group including Mosses, Club-
mosses, Scale-mosses, Horsetails, and Ferns—germination
takes place at no fixed point, but from any part of the
surface of the spores; indeed this is one of the leading dif-
ferences between what are called spores, and the reproduc-
tive organs of flowering plants, called seeds. But Mr.
Valentine maintains, that it is incorrect to say this of the
germination of Pilularia, for he is quite certain that in this
instance germination invariably takes place at a fixed
spot, which may be pointed out before germination has com-
menced. It is at a part of the spore, indicated by three ra-
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diating lines, which appear to have been produced by the
pressure of the three other spores that originally helped to
constitute the quaternary union. The spores of some of
the other tribes being apparently developed in similar unions,
it is probable that similar lines, indicating a mode of
opening by valves, also exist on them, and this is certainly
the case in some instances, as in Isoefes, Lycopodium, and
Osmunda ; and in those cases in which such a structure is
not visible, it is probably owing to a thickening of the mem-
brane, or a deposition of opake matter on its surface, as in
Pilularia, in the mature spores of which they can only be
discovered by dissection, and in the abortive ones they can-
not be discovered at all after the earlier stages of growth.
It, however, does appear that in these plants, after the pro-
trusion of the germ, it is immaterial from what part of that
body the first leaves, root, or stem shall arise.

The Pillwort is widely distributed throughout the United
Kingdom, but is apparently more abundant in England and
Wales, than in Scotland and Ireland. It usually grows on
the margins of lakes or pools, where it is covered by the
water in winter, and more or less exposed during the sum-
mer; but it is also sometimes, though rarely, met with
entirely submerged.
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toothed sheaths: each joint in fact terminates above in one
of these sheaths, into which the base of the next joint fits.
The sheaths seem to represent abortive leaves. The frue-
tification consists of terminal cone-like heads, made up of
peltate, usually hexagonal scales, to the lower face of which
the spore-cases are attached in a series around the margin.

The stems consist chiefly of cellular matter, but towards
the circumference there is a layer of woody fibre, from
which a series of plates of a similar nature project towards
the centre. The centre, as already mentioned, presents a
hollow cavity ; and between the outer and inner cuticle of
the cylinder-like stem, occur one or more circles of hollow
tubes, or air-cavities, differing in size and position, and in
fact affording, by their comparative size, number, and ar-
rangement, excellent auxiliary marks for the recognition of
the species. Around these cavities, especially towards the
exterior surface of the stem, occur numerous spiral vessels of
small size.

The cuticle abounds in siliceous particles secreted in the
form of more or less prominent little warts, which impart to
the surface a greater or less degree of roughness in proportion
to their prominence. In some species this deposit of siliceous
matter is so great, that it is said, the whole of the vegetable
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substance may be destroyed by maceration, the form of the
plant being preserved entire in the flinty coating. It has
been found that the ashes contain half their weight of silica.
Some very interesting observations of Dr. Brewster, on the
microscopic structure of this siliceous coating in Z. hyemale,
first published by Dr. Greville, we may quote.

“ On subjecting a portion of the cuticle to the analysis of
polarized light under a high magnifying power,” writes Dr.
Greville, “Dr. Brewster detected a beautiful arrangement
of the siliceous particles, which are distributed in two lines
parallel to the axis of the stem, and extending over the
whole surface. The greater number of the particles form
simple straight lines, but the rest are grouped into oval
forms, connected together like the jewels of a necklace by a
chain of particles forming a sort of curvilinear quadrangle ;
these rows of oval combinations being arranged in pairs.
Many of those particles which form the straight lines, do
not exceed the five-hundredth part of an inch in diameter.
Dr. Brewster also observed the remarkable fact, that each
particle has a regular axis of double refraction. In the straw
and chaff of wheat, barley, oats, and rye, he noticed analo-
gous phenomena, but the particles were arranged in a dif-
ferent manner and displayed figures of singular beauty.
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From these data Dr. Brewster concludes,that the crystalline
portions of silex and other earths which are found in vege-
table films are not foreign substances of accidental occur-
rence, but are integral parts of the plant itself, and probably
perform some important function in the processes of vege-
table life.”

Numerous stomates exist in the hollows of the fluted sur-
face of the stems, the depressed part of each channel having
two longitudinal series of these minute openings.

Beyond their employment in the arts, the Zguisetums are
of little importance in an economical point of view. They
are useless as fodder, and exploded as physic, though they
have had some reputed astringent virtues. The underground
stems, however, contain in winter, when the plants are in-
active, a considerable quantity of starch, and they may be
occasionally eaten by animals. In the cells of these under-
ground stems, during the month of October, the particles of
starch may be seen in active motion, passing up one side and
down the other, as is observed in the stems of Ckara. Dr.
Lindley mentions having often noticed this phenomenon in
the stems of the great Water Horsetail.

The order of Horsetails consists of the one genus Hguise-
tum, of which nine species are recognized as British.
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of this race of plants. They are divided at intervals into
joints of variable length, the number of joints being also
variable, from six on stems of about four inches in length,
to eight on those which measure eight inches, though some-
times specimens of equal length have but five or six joints.
From this cause they are much more distant on some stems
than on others; a space measuring three-quarters of an
inch being sometimes interposed between the top of one
sheath and the base of the next above it. On the other
hand, they are sometimes so close as nearly to touch; but
we have seen no instance in which the base of a sheath is
covered by the sheath below it, except at the very lowest
part of the stem, where they become much reduced in size,
and are sometimes crowded. It is usual for each succeeding
joint upwards to be somewhat more distant than the one
beneath it. The sheaths are large and loose, widening up-
wards ; they are pale-coloured, somewhat yellowish at the
base, and are divided above into about ten dark brown teeth,
which often adhere together in twos and threes. The teeth
are very narrowly lance-shaped and sharp-pointed, and are
the terminations of the ribs, about ten in number, by which
the sheaths are marked.

These stems are terminated by cone-like heads, bearing
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the spore-cases, attached to peltate scales, arranged in
crowded whorls, the cones being rather more than an inch
long, tapering somewhat above and below, and terminating
in a blunt point. Below this is a bare portion of the stem,
seldom less than an inch in length in fully developed speci-
mens, but sometimes measuring as much as two inches.
The peltate scales are arranged in whorls around the axis of
the cone, as is the case generally in this family. The scales
in one of these cones, according to Mr. Newman’s computa-
tion, vary in number from one hundred to two hundred and
fifty. At a right angle with their margin are ranged the
spore-cases, four to seven in number, oblong, membranous,
parallel, white cells, bursting finally into two longitudinal
valves, and discharging an abundance of very minute glo-
bular spores, of a beautiful blue-green colour. .
The barren stems are either erect or decumbent in their
mode of growth, and are from one to two feet or more in
height ; they are often branched from the bottom to the
top, but sometimes only the central and upper parts are
branched. They spring up after the fertile stems have
withered, and are of a pale green colour; at first crowded
with short appressed branches, which, by degrees, become
elongated, and assume a spreading or somewhat drooping
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position, sometimes becoming again branched. The main
stem has from ten to sixteen distinct shallow furrows, with
corresponding ridges, and is, as well as the branches, studded
over with minute siliccous warty particles. The sheaths,
which fit somewhat closely to the stem, are furrowed like it,
and terminate in an equal number of acute wedge-shaped
dark-coloured teeth, which are often margined by a narrow
brown membrane. Immediately below these sheaths spring
out, from other short sheaths with obtuse brown segments, the
whorls of branches, which are of variable number and length;
they are four-ribbed, and their sheaths are four-toothed, the
teeth being long and acute, of one colour, with a single rib
extending to the extreme point of each tooth. The branches
are four-angled.

The section of the stem often affords a good mark of recog-
nition among the species of Eguisetum. In that of E. arvense
it is seen that the interior cavity occupies only about one-
third of the diameter. The exterior surface is varied by
about a dozen blunt ridges, having corresponding shallow
depressions ; within this, occupying about the centre of the
ring, and alternating with the ridges, are a series of large
roundish-oblong or obovate cavities, the narrow end of which
1s turned inwards ; alternating again with them, and conse-

Q
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quently opposite to the external ridges, occurs an annular
series of small circular cavities, which are placed near the
inner surface of the tube.

This plant is not, as far as we are aware, applied to any
use ; and the harshness of its stems renders it by no means
agreeable to cattle, although it often occurs abundantly
among their pasturage ; and in cultivated ground becomes
a troublesome weed.

Equiserum HYEMALE, Linneus. — The Great Rough
Horsetail.  (Plate XX. fig. 1.)

The underground stems of this species of Horsetail are
branched, and creeping to a considerable extent ; they are
black, and furnished with whorls of branched, black, fibrous
roots. The aerial stems are in this species all alike in
structure, those which bear fructification differing in no
other particular from those which do not. They grow up-
right, and are scarcely ever branched : when this does occur
a solitary branch is produced, and this protrudes from below
the base of one of the sheaths of the stem. Their colour is
a deep glaucous green.

These stems, which grow from two to three feet high, are
cylindrical, tapering off at the apex, and marked on the
thicker parts with from fourteen to twenty ridges, formed



=

~
RS
s 2 o SN\ < > ¥ %', ‘f‘. . q
4LS .#V.%M‘WMWWM%.MV%M RS
5 T

o R0

S
3
S50 5

Fitch dsol et lith.

ﬁvL %>

quiLd e

&






EQUISETUM. 2217

of a double row of elevated points. Their surface is very
rough from the presence of these points, which consist of a
coating of crystallized siliceous particles. In this species
the sheaths fit closely around the stems, so that they are
nearly cylindrical ; they are marked by ridges of the same
number as those on the stem, but less prominent, and they
terminate in a series of teeth equal in number to the ridges,
the teeth being black, membranous, and bristle-shaped, soon
falling off, and leaving the margin crenated. The sheath .
immediately below the cone of fructification has, however,
its teeth persistent, and it is somewhat funnel-shaped. The
sheaths are at first pale green with a black margin; from
this they change to be entirely black ; and finally they be-
come whitish in the middle, leaving a narrow ring of black
at the base and margin.

In this species a section of the stem shows on the exterior
a series of distinct ridges, formed of twin projections, and
varying in number, as has been already explained ; opposite
to the furrows, between them, and occupying about the cen-
tre of the solid cylinder, is a ring of moderate-sized cavities.
The central cavity is comparatively large.

The cones of fructification are comparatively small, and
are seated on the apices of a number of the stems; they are









230 HISTORY OF BRITISH FERNS.

brown underground stems, which also produce whorls of
black fibrous roots.

The stems are, though firmly ribbed, very smooth to the
touch, their furrows being very shallow ; their smoothness
no doubt arising from the presence of a very slight coating
of the siliceous particles, which, when more abundant, give
their peculiar harshness to some of the species; probably,
also, the particles themselves are in this species much
finer and less prominent. Sometimes the stems are quite
unbranched ; sometimes furnished with irregular whorls of
branches along all their central portion; and -between these
two extremes there occurs every conceivable degree of
branching, from the single shoot produced here and there,
through every gradation of imperfect whorls up to whorls
of short branches almost complete. The branches, which
are simple, nearly erect, and never acquire much length,
are smooth like the stem. There is no material difference
between the barren and fertile stems, except the presence
of the fructification in the one case and not in the other;
they are, therefore, said to be similar in structure.

The surface of the stem is marked with from sixteen to
twenty very slight ridges, and the sheaths, which are short,
rather closely fitted to the stem, and of the same colour in
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the lower part, terminate in an equal number of dark-
coloured awl-shaped teeth, which sometimes have a pale
membranous margin. The branches are four-to eight-
angled.

Owing to the shallowness of the ridges and furrows, the
section of the stem shows a nearly smooth exterior outline,
and the cylinder of the stem is furnished only with a row
of minute cavities near the inner margin; this cylinder is
very thin, compared with the diameter of the stem, the cen-
tral cavity being unusually large. The present plant, there-
fore, though it has been considered a variety of Z. palustre,
is most strikingly distinct from that species in the structure
of its stem.

The fructification is produced by a portion of the
branches, in cones, at their apex; these cones are ovate
obtuse, and very frequently sessile in the uppermost sheath.
The scales are black, exceeding a hundred in number ; the
spore-cases are pale-coloured. Usually only the termina-
tion of the central stem bears fructification, but it some-
times happens, though rarely, that some of the uppermost
branches are also fertile.

This plant is the most fodder-like of any of the Zguise-
tums, owing to its less flinty cuticle, but in this point of
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duce the fructification, and those which are barren, do not
differ in any other respect, and are, therefore, said to be
similar ; and in which, also, the stems are almost branchless,
the branching being mostly confined to the production of
one or two erect lateral stems from near the base, and this
lateral branching is by no means common. Sometimes,
indeed, the upper part of the stem is also sparingly
branched, but the branches are produced singly from the
whorls; in very luxuriant plants, the branches are now and
then themselves branched upon a similar plan.

Like the other species, this has a branching underground
creeping stem, which is black, and produces whorls of
branched fibrous roots from its joints. The above-ground
stems are slender, and erect in their mode of growth; from
two to three or four feet high; deeply furrowed, with a
double row of elevated points along the ridges, which are
usually from eight to twelve, but sometimes fourteen in
number. The sheaths are close, cylindrical, and striated
like the stem, terminating in a number of teeth equalling
the striee; these teeth are long, slender, awl-shaped, black
with pale membranous margins, and usually, but not al-
ways, persistent. The sheaths are, for the most part,
entirely black, but here and there they occur with a narrow
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greyish ring, variable in position, being sometimes central,
and at other times near the base or near the margin; it
is, however, we believe always, much less decided and
clearly defined than the pale-coloured band on the sheaths
of E. hyemale.

The section of the stem differs from that of Z. hyemale,
to which it presents a general resemblance, in being smaller,
showing fewer ridges, and having the cavities placed rather
nearer the inner margin; the central cavity is also propor-
tionally smaller. It has, consequently, on the exterior, a
series of ridges formed of twin projections representing the
double row of siliceous particles which extends along each
ridge; and a series of cavities rather nearer the inner than
the exterior surface of the ring.

The fructification consists of small black cone-like heads,
of an oblong form, terminating in an apiculus. In our
specimens they appear sessile in the upper sheath, but they
are said to become elevated on a short pedicel. The scales,
in one of these cones, number about thirty.

Equisetum Mackayi is found on the moist banks of the
mountain glens of Scotland and the north of Ireland. It
was first found in Ireland, and apparently by two botanists
in company, Mr. (now Dr.) Mackay, and Mr. Whitla ; this
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was in 1833. It has subsequently been met with in other
parts of Ireland, as well as in Scotland.

Equiserum pALusTRE, Linneus.—The Marsh Horsetail.

A common species in boggy places and by the sides of
ditches and water-courses. It has a creeping underground
stem, which is black and shining, and from the joints of
this are produced whorls of slender roots. The part of the
stem which rises above ground is erect, growing from a
foot to a foot and a half in height. The presence of fructi-
fication alone distinguishes the fertile stems from those
which are unfruitful ; both being erect, and bearing whorls
of numerous branches.

The stems are somewhat rough on the surface, but less
so than in many of the other kinds. They are marked on
the exterior by prominent ribs, with intervening broad
deep furrows, the number being variable, from six to eight.
The joints are -invested with nearly cylindrical sheaths,
which are quite locse, being almost twice the diameter of
the stem in the upper parts of the plant; the lower sheaths
are smaller and rather more funnel-shaped. The sheaths
terminate in as many acute wedge-shaped teeth as there
are ridges on the stem ; they are pale-coloured, tipped with
black or dark brown, and have membranous margins.
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The stems are usually, except at the base, furnished with
whorls of numerous simple branches, the number of the
branches generally corresponding with the furrows of the
stem. These are slender, four- or five-ribbed, and their
sheaths set nearly close, and terminate in pale brown lance-
shaped teeth, having a membranous border.

In this species, when a section of the stem is examined,
it shows a series of prominent ridges on the outer face;
just within these, and over against the furrows, occur a
circle of moderate sized cavities; and alternating with
these, and near the inner margin, is a series of much
smaller circular cavities. The central cavity of the stem
is comparatively very small, not very much larger than the
series of openings near the outer surface. The resemblance
is considerable between its section and that of Z. arvense.

The fructification is a blunt oblong cone, more than an
inch long, terminating the main stem, and supported on a
stalk about equal to its own length above the uppermost
sheath. The whorls of scales in the mature cone are quite
separated, and expose the white spore-cases attached to the
margin. The scales in this species exceed a hundred in
number. The fructification is mature about June.

Besides the more usual form just described, there are
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some curious variations to which this plant is liable. One
of the most remarkable has been called the variety poly-
stackion. It is remarkable in having more or less of the
branches of the two upper whorls terminating in cones of
fructification ; the usual habit of the plant being to pro-
duce only one cone, and that on the central stem. The
cones produced by the branches are, we believe, always
much smaller than the ordinary cone of fructification pro-
duced by the main stem, and they are darker-coloured and
more compact. It has been suggested, that the production
of these lateral fructifications is accidental, owing to the
destruction of the top of the main stem, but this explana-
tion is quite insufficient, since they are sometimes produced
along with the central head, which moreover varies when
accompanied by them, being sometimes of the usual size,
and sometimes reduced in size like the lateral heads. The
lateral heads are usually later in their appearance than the
central ones. Occasionally we have seen some of the
branches of the lowest whorl become elongated, and termi-
nate in one of these small cones.

Another form is called #udum, and a very similar variety
is sometimes called alpinum. There appears to be no ad-
vantage in attempting to distinguish these, both being de-
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pauperated forms, depending, no doubt, on the circumstances
of their growth. They differ from the ordinary plant in
being altogether smaller, the height ranging from two to
four or five inches, the lower part of the stems being de-
cumbent, and the whole stem almost devoid of branches;
a few being developed only at their very base. In some
states, this form has much resemblance to the prostrate
E. variegatum, but is distinguishable by means of its
sheaths and fructification.

The variety, or form, called polystachion, is probably
rather accidental than constant, and is to be regarded as
the result of peculiar and changeable circumstances which
may influence its growth. The variety nudum, or alpinum,
seems clearly a depauperization of the plant, either through
elevation or lack of food, both producing the result of a
dwarf stunted growth. 'We have had no opportunity of
testing their constancy in cultivation, neither are we aware
of any experiments having been made on this point, but
we should expect they would both revert to the common
form under the influences of domestication.

Equiserum synvaricum, Linneus.—The Wood Horsetail.
(Plate XX. fig. 3.) ]

Perhaps this may be called the most beautiful of the
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Equisetums ; certainly it is extremely elegant in almost
all stages of its growth, and perhaps never more so than
shortly after the fertile stems, with their fructification still
perfect, have begun to develope their lateral branches.
Later in the season, these branches, which have from the
first a pendent tendency, droop around with exquisite grace
on all sides. Mr. Newman, in recording his impressions on
seeing it growing luxuriantly on a wooded hill-side near
Loch Tyne, observes :—“ Each stem had attained its full
development, and every pendulous branch its full length
and elegance. Altogether I could have fancied it a magic
scene, created by the fairies for their especial use and plea-
sure, and sacred to the solemnization of their moon-lit
revels. It was a forest in miniature, and a. forest of sur-
passing beauty. It is impossible to give an adequate idea
of such a scene, either by language or illustration.”

But descending to sober realities.—The creeping under-
ground stem of this Wood Horsetail is, like that of the
others, dark-coloured and branched, and produces from
its joints the slender fibrous roots which draw up nourish-
ment to the plant. The above-ground stems are erect,
and, in a certain sense, those of them which produce fructi-
fication, and those which are barren, are similar, except as
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from the uppermost joints of the stem, and above these the
oblong-ovate blunt cone is seated on a bare stalk-like portion
of the stem, one to two inches long. The stems are round,
succulent, pale-coloured, with about twelve slender ridges,
and corresponding shallow furrows, mnearly smooth, the
siliceous particles which coat the surface being too minute
to impart much roughness. The sheaths are large and loose,
and are divided at the margin into three or four bluntish
lobes; their lower half or tubular portion is pale green,
their upper half or lobes bright russet; they have an equal
number of ribs, with the ribs on the stem. The slender
branches, which are deflexed, grow to about a couple of
inches in length, and produce from their joints a series of
secondary branches, which grow from about half an inch to
an inch in length. The average height of the fertile stems
is about one foot.

The barren stems are more slender and less succulent
than the others; they also produce more numerous whorls
of branches. These grow from fifteen to eighteen inches
high, and are ribbed like the others, only somewhat more
prominently. The sheaths fit closer than those of the
fertile stems, but in colour and in the division of their
margin they resemble them exactly. The whorls of branches
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edges; the teeth frequently adhere together at the summit
in twos and threes. The branches have eight or ten ribs
united in pairs, and their sheaths terminate in four or five
teeth, each extended into a slender black bristle, and having
two denticulated ribs. The branches very frequently pro-
duce a series of two to five secondary branches at their
second joints. The colour of the main stem is very pale,
scarcely tinged with green, that of the branches a delicate
green. The sheaths of the branches, in this and some other
species, furnish excellent marks for diserimination.

The fertile stem is erect, simple, from nine inches to a foot
or more high, succulent, pale brown, and smooth. From
each of the numerous joints arises a large loose funnel-
shaped sheath, the upper ones being largest ; they are dis-
tinetly striated, and terminate in thirty to forty long, slen-
der, and, according to Hooker, two-ribbed, teeth. The
sheaths are pale greenish-brown below, darker brown above.
The catkins are large, between two and three inches long;
the scales, often numbering four hundred, are arranged in
whorls, of which the lower ones are usually very distinet.
The scales and spore-cases resemble those of the allied kinds.

A section of the barren stem of this species shows an outer
surface without ridges and furrows, and in the very narrow
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and from buds organized at the same points arise the aerial
stems. These are quite dissimilar in their appearance, some
being short, quite simple, and terminating in a cone-like
head of spore-cases; others being without fructification,
taller, and producing several whorls of long, crowded, slen-
der branches ; whilst a third kind, of ‘common though not
constant occurrence,” produce whorls of branches and cones
also. In the production of these three kinds of stems it
serves to connect, through Z. sylvaticum, that group in
which the fertile and barren stems are successive and alto-
gether unlike, with that in which any of the stems indif-
ferently—at least as to external appearances—bear the fruc-
tification, all being of similar habit.

The fertile stems grow about six inches high, and are
quite branchless; they are of a pale yellowish-green, having
numerous joints, the large loose funnel-shaped sheaths pro-
duced at these points, almost covering the stem, as usually
described and figured, but in our specimens they are much
less crowded, a space of from half an inch to an inch oc-
curring between the adjoining sheaths. These sheaths are
still paler-coloured than the stem, often almost white, with a
dark ring below the teeth, which are awl-shaped, pale brown,
with pale-coloured membranous margins; the teeth are
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about twenty—from twelve to twenty—in number, equalling
the ribs on the sheath. These fertile stems are very slightly
striated.

The barren stems grow erect to the height of eighteen
inches or more, and have their surface disposed in about
twenty sharp ridges, with corresponding furrows, the ridges
being coated with prominent siliceous warty particles, so
that the stems become very rough. The few lower joints
are without branches, but in all the upper part of the stem
they produce whorls of from ten to sixteen branches, which
are simple, and at first drooping, but eventually take a spread-
ing or slightly ascending direction. The sheaths of these
barren stems are much smaller than those of the fertile, less
funnel-shaped, and more closely set to the stem, and their
teeth are also fewer, shorter, and blunter; but in respect of
colour they do not materially differ. The branches, which are
slender, and about four inches long, are three- or four-ribbed,
and have loose sheaths, which terminate in three or four short,
acute, membranous-edged, faintly brown-tipped teeth; the
ribs of the stem extend upwards into the teeth, one entering
each, but they do not quite reach the apex.

The fructification forms a moderate-sized, terminal, oval,
cone-like head ; at first sessile in the uppermost sheath, but
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becoming elevated on a short stalk. The scales are from
forty to fifty in number, and are of a pale brown colour,
bearing numerous whitish spore-cases.

The branched fertile stems have their sheaths smaller
than the simple fertile ones, but larger than the barren ones.
Several of the uppermost joints produce whorls of branches,
and the stem is terminated by a cone of fructification. In
these cases, however, the number of branches is less than
that produced by the ordinary barren stems, and the cone is
smaller than those produced by the ordinary fertile stems.
In fact, the parts seem intermediate.

The section of the stem of this species is very different
from that of any other, though having most resemblance to
those of . arvense and Z. sylvaticum. The exterior shows
a series of sharp ridges with angular furrows; the central
cavity rather exceeds a third of the whole diameter; the
cylinder of the stem is then pierced by three circles of ca-
vities—one of longish oblong openings opposite the furrows,
one of minute pores exterior to these and opposite the ridges,
and another of minute pores on their inner side also oppo-
site the ridges.

Probably this species is tolerably plentiful in moist shady
woods, which are the situations it affects, but it has as yet
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been met with only in a limited number of localities in
Ireland, Scotland, and the north of England.

Equiserum variecaruM, Welber and Mokr.—The Va-
riegated Rough Horsetail.

This species is found on the banks of rivers and lakes, and
in sandy places near the sea. . There is considerable variation
among the plants classed under this name, and met with in
these different localities, the differences appearing to be
permanent under cultivation, but we have not yet sufficient
evidence to treat them as distinct species. We, therefore,
include as varieties or forms of wvariegatum, the dwarf pro-
cumbent plant sometimes called Z. arenarium, and the tall
stout erect form which has been named Z. Wilsoni.

This is one of the species whose stems are all similar, and
almost quite unbranched. It extends by means of a widely
creeping underground stem, rooting in whorls like the other
species, and producing numerous above-ground stems, often
springing from joints in such close proximity, that they
appear in dense tufts. Though so numerously branched
just beneath or at the surface of the soil, it is not usual that
any branches are produced on the exposed part of the stems,
but this sometimes does occur, such branches not growing
in whorls, but springing singly from the joints, and having
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much similarity to the stem itself; it is the erect form of
the species, chiefly, which thus becomes branched. The
stems grow about a foot high, and, in what is taken as the
typical plant, their surface is very rough, and impressed
with from four to ten furrows, with alternating, rather pro-
minent ridges, each ridge margined on both sides, with a
line of minute siliceous points, which give it the appearance
of being grooved, and impart the peculiar roughness to the
stems. The sheaths are slightly enlarged towards their
margin, ribbed like the stem, green in the lower part, black
above, and terminating in a fringe of black teeth, equalling
the ribs in number; in form ovate, with a broad white
membranous border, and tipped by a deciduous bristle.
Sometimes the contrast between the black ring and teeth,
and the white border to the latter, is very conspicuous.

A certain number of the stems, usually the most vigorous,
terminate in a cone of fructification. This is small, elliptic,
crowned by a prominent point or apiculus. It is usually
black, and sessile in the uppermost sheath, but sometimes
elevated on a short stalk. All the stalked cones we have
seen have been much paler in colour than the sessile ones.
The scales are about twenty in number, and the spore-cases
are whitish.
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The section of the stem shows a small central cavity, an
exterior surface of rather prominent ridges, each channelled
so as to form two projecting angles, and a circle of moderate-
sized cavities occurring about the centre of the tissues.

Insensibly merging into the form just described appears
to be another, that sometimes called Z. arenarium, which,
in its extreme state, is smaller and more slender, its stems
always procumbent, and not having more than six furrows ;
in this form the teeth of the sheaths are said to be wedge-
shaped, but we do not detect any differences in respect to the
teeth between specimens having the erect and the prostrate
habit of growth.

Another form, which is perhaps at least a permanent
variety, and may prove to be specifically distinet, is the
plant called B. Wiisoni by Mr. Newman. With this we
are entirely unacquainted, except through books, in which
it is described as being stouter, taller—three feet high—and
smoother than the larger form of Z. variegatum. The sec-
tion of its stem also differs materially ; the central cavity
and the ring of cavities occurring in the cylinder of the stem
being much larger, and the latter differing in form from
those of Z. variegatum. This variety grows in water, at
Mucruss, in the immediate vicinity of the Lakes of Kil-
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larney. The stems are generally simple, but sometimes
sparingly branched ; they have about ten furrows, with
broad intermediate ridges, on which the siliceous particles
are far less prominent, so that the stems are not nearly so
rough as in the allied Z. variegatum, Mackayi, &c. The
sheaths are scarcely larger than the stem, and are entirely
green, except a narrow, black, sinuous ring at the margin ;
the teeth are short, generally blunt, and have obscure mem-
branous margins. No mention is made of the deciduous
bristle which occurs in the allied plants. The cone is
small, black, terminal, and apiculate, and, as occurs in the
allied kinds, its sheath is larger and looser than the rest,
the teeth also longer, and their membranous edges dilated
and conspicuous. Such is the substance of Mr. Newman’s
account of it in his ¢ History of British Ferns.’

The present species is rather a local plant, but is widely
dispersed in the three kingdoms, the larger forms growing
on the margins of lakes, canals, rivers, ditches, &c., the
smaller prostrate examples occurring on the sandy sea-coasts.

The Equisetums appear to submit readily to cultivation ;
at least we have found mno difficulty in inducing those of
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Of the deciduous kinds most desirable for a similar pur-
pose, we should select Z.sylvaticum and E. umbrosum ;
these being among the most elegant of the race, and of mode-
rate size. Both of them would require shade, but nothing
else beyond what well constructed rock-work would supply.

Perhaps the most interesting way of cultivating these
plants would be as a group on a shady border, or in a
separate bed. In damp cool soil they would be certain to
succeed. The smaller delicate sorts, such as the procum-
bent Z. variegatum, should be rather elevated between three
or four rough stones, over which it would hang; and for
the aquatic species, earthenware pans might be sunk, and
these, half-filled with mud, and the remainder with ‘water;
would provide all that would be necessary for their well-
being.

All the other species would grow in the ordinary soil,
provided it were sufficiently moist and cool in summer ;
but the rambling propensities of the underground stems
should be checked by planting them in pots sunk in the
ground.

The raising of the Eguisetums from the spores, too, would
be very interesting employment, and withal very instructive.
The spores are very curious bodies, of roundish or somewhat
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oval form, having four elastic filaments, thickened at the ends,
coiled around them. These, when the spore has become
ripe, unroll; and their elasticity, no doubt, contributes to
burst the case in which the spores are contained, as well as to
assist in the dispersion of these minute reproductive bodies.
They are, indeed, so irritable, that a change of temperature
or moisture, such as that produced by breathing on the
spores, is sufficient to produce this forcible uncoiling. The
spores themselves are very interesting microscopic objects ;
indeed, it is only under a high magnifying power that their
nature can be examined.

The germination of the spores has been made the sub-
ject of experiment by several inquirers, whose observations
have been published. Agardh states, that from three to
fourteen days after the spores are sown, they send down a
thread-like transparent root somewhat thickened at the end,
and protrude a confervoid, cylindrical, obtuse, articulated,
torulose thread, which is either two-lobed or simple at the
apex. Some days after this, several branches are produced,
and become agglutinated together, forming a body resem-
bling a bundle of confervoid threads, each of which pushes
out its own root. Bischoff finds these confervoid threads
go on growing and combining until a considerable cellular
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of these we prefer the latter, under the impression that the
former would be far less suggestive and useful.

In reference to this subject it has been well remarked by
Mr. Watson, in his ¢Cybele Britannica,” that the county
divisions are too numerous, and the ancient political divi-
sions too few, to express, with anything like completeness
and precision, the actual distribution of species; the first,
because our information is imperfect ; the second, because
the areas are too extensive. He has, therefore, in treating
of the more extended subject of the distribution of the
flowering plants, proposed another set of divisions, of in-
termediate extent, which he calls provinces; and as Mr.
Watson is to be considered our standard authority on this
question, we shall give his provinces, adding, however,
Ireland, which he has omitted, to our list, and severing the
western from the northern isles, as a connecting link with
that country. 'We shall thus have the United Kingdom and
Ireland divided in the following manner :—

Commencing at the south coast of England, a mesial line
is traced northwards, into the Highlands of Scotland, the
line corresponding with the boundaries of counties, and
being traced in that course which best divides the counties
whose rivers flow to the east coast, from those whose waters
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Fishguard ; St. Davids; St. Catherine’s Island, &e., Pem-
brokeshire. Aberystwith and elsewhere, Cardiganshire.

N. WaLes.—Llanddwyn ; South Stack Lighthouse, Holyhead,
&c., Anglesea. Towyn, Merionethshire. Carnarvon Castle ;
Orme’s head ; Bangor, Carnarvonshire.

MersEY.—Red Noses rocks, New Brighton, at the mouth of
the Mersey; Hilbre island, mouth of the Dee, Cheshire.
Winwick stone-quarry near Warrington; Newton; near
Liverpool ; rocks near Heysham, Lancashire.

HumBer.—Cliffs north of Scarborough, Yorkshire.

TyNE.—DMarsden rocks ; Black-hall dean, west of Hartlepool ;
Teesdale, Durham. Howick, Northumberland, 7. Wilcke.
Holy Island, B.S.E. N. Durham.

Laxes.—Sea cave near Silverdale, Westmoreland. Whitehaven ;
St. Bee’s head, Cumberland. Head of Morecambe bay,
North Lancashire. Isle of Man.

W. LowrnaNps.—Colvend ecliffs, Kircudbrightshire, P. Gray.
Port Patrick, Wigtonshire. ~Ayrshire.

E. LowraNps.—Near Eyemouth, and elsewhere on the Ber-
wickshire coast. Near Queensferry, Edinburghshire.

E. Hicananps.—Weems, and elsewhere on the coast of Fife-
shire. Red Head, 4. Croall, B.S.E. ; east of Auchmithie,
G. Lawson ; Montrose ; Dysart, Forfarshire. Kincardine-
shire. Coast of Aberdeenshire. Morayshire.

W. Hrearanps.—Isles of Bute, Islay, Cantyre, Arran, Staffa,
ITona, and Skye ; Ailsa Craig.
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approaching latifolium), H. B. M. Harris, B.S.E.  So-
mersetshire.

CHANNEL.—Isle of Wight. Hampshire. Dorsetshire. Wilt-
shire. Tunbridge Wells (var. convexum), Miss Bower,
and elsewhere, Sussex.

TuaMes.—Hertfordshire. ~ Kent.  Portnall Park Virginia
Water and Shirley (var. convezum); Mayford (var. molle),
and other parts of Surrey. Oxfordshire. Essex.

Ouse.—Suffolk. Norfolk. Cambridgeshire. Bedfordshire.

SEVERN.—Arbury Park (with the vars. convewum and molle),
and in other parts of Warwickshire. Gloucestershire.
Newport, Monmouthshire. Worcestershire. Staffordshire.
Shrewsbury, &ec., Shropshire (var. convezum as irriguum).

S. WaLEs.—Brecknockshire, ~Glamorganshire. Carmarthen-
shire. Pembrokeshire.

N. Wares.—Anglesea. Denbighshire. Flintshire. Aber (var.
convexum as irriguum), &e., Carnarvonshire.

TrENT.—Leicestershire. Nottinghamshire. Derbyshire. Rutland.

MersEY.—Cheshire. Lancashire.

HumBEr.—Yorkshire ; also Mickley Barrows (var. convezum).

TyNE.—Northumberland. Durbam.

Lakes.—Keswick, Cumberland (with var. lafifolium), Miss
Wright. Westmoreland.

W. LowraNDS. — Dumfriesshire.  Kircudbrightshire.  Ren-
frewshire. Lanarkshire.
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near Winton ; Hinton, &c., Hampshire. Luccomb ; Shank-
lin, &ec., Isle of Wight. Patching; Storrington; Croboro’
Warren, &c., Sussex. Alderbury common; near Bath,
within Wiltshire. Sturminster Newton, Dorsetshire.

TaaMES.—Dartford ; Chiselhurst ; Foot’s Cray, and the south
part of Kent. Reigate; Shere; Albury; Dorking ; Shirley;
Highdown heath near Godalming; Farnham Park, Surrey.
Shotover hill; Winchwood forest, Oxfordshire.

Ouse.—Oakley Westfield, Bedfordshire. Bury, Suffolk. He-
veringham heath; Stratton heath; Seething, Norfolk.
Little Linton; Balsham; Chippenham, Cambridgeshire.
Halston heath ; Would field, &c., Northamptonshire.

SEVERN.—Moxhall ; near Coleshill Pool, Warwickshire. ~Glou-
cestershire. Duncumb and elsewhere, Herefordshire. Ab-
berly hill; Oversley hill near Ancester; Stourbridge,
Worcestershire. Cheadle ; Farley, Staffordshire. Stollerton ;
Titterstone Clee hill; Ludlow, Shropshire.

S. WaLEs.—Glamorganshire.

N. Wares.—Anglesea. Wrexham, Denbighshire. Near Rod-
ney’s Pillar, Montgomeryshire. Penmaen Mawr, Carnar-
vonshire.

TrENT.—Rutland. Loughborough ; Market Harborough ; Ashby
de la Zouch; Twyecross, &c., Leicestershire. Lincolnshire.
Sutton on Trent; Newstead ; Clifton; Paplewick; Norton;
Sherwood Forest, Nottingham. Buxton; Masson near
Matlock, Derbyshire.
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TaaMEs.—Hertfordshire. [Middlesex.] Riverhead; Maidstone,
and various parts of Kent. Westbrook and Catteshall near
Godalming ; Haslemere; Farnham, Surrey. [Berkshire.]
Cowley, Oxfordshire. Essex.

Ovuse.—Heveringham church ; Heydon church, Norfolk. North-
amptonshire.

SEVERN.—Tachebrook; Coventry, Warwickshire. Stapleton ;
Chepstow ; Cheltenham ; Cirencester, &c., Gloucestershire.
Tintern Abbey; Pont-y-pool, &c., Monmouthshire. Here-
ford; about Ross; Leominster, &c., Herefordshire. Mal-
vern; Badsey near Evesham ; Wychwood forest, Worces-
tershire. Wetton ; Berresford; Beeston-tor, &c., Stafford-
shire. Ludlow, Shropshire.

S. WaLes.—Brecon; Talgarth; Crickhowel, Brecknockshire.
Aberdare; Cardiff, #. Brent; Swansea; Gower; Pennard
Castle, &c., Glamorganshire. Carmarthenshire. Tenby ;
Pembroke and Manorbeer castles; Haverfordwest priory,
Pembrokeshire.

N. Wares.—Holyhead, Anglesea. Denbighshire. Barmouth,
Merionethshive. ~ Trebroth ; Bangor; mnear Carnarvon,
Carnarvonshire.

TrENT.—Colwick park; Paplewick, Nottinghamshire. Dove-
dale; Newton near Melbourne ; Lath-kill dale, Derbyshire.

Mzrsey.—Carr-edge, Cheshire. Lancaster; Club-moor near
Liverpool; West Houghton; Kellet north of Manchester,
Lancashire.
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N. WaLes.—Anglesea (var. denfata). Llangollen (var. dentata) ;
near Wrexham (with var. denfafa), Denbighshire. Castle
Dinas, Flintshive (var. denfata). Craig Breiddin, Mont-
gomeryshire (var. dentata), W. 4. Leighton, B.S.E. Bar-
mouth, Merionethshire. Llanberis (vars. dentata and an-
gustata) ; Cwm-Idwal, Clogwyn-y-Garnedd, Penmaen Mawr
(var. dentata), and elsewhere, Carnarvonshire.

TrENT.—Leicestershire. Oxton and Bulwell churches ; Work-
sop, Nottinghamshire. Fairfield (with var. dentata); Dove-
dale (var. dentata) ; Matlock baths (with vars. denfata and
angustata) ; Castleton ; Lover’s leap near Buxton, Derby-
shire.

MEersEY.—Rostherne church, Cheshire. Lancashire. Var.
dentata in both counties.

HuMBER.—About Settle (with vars. dentata and angustata) ; Rei-
vaulx Abbey, Helmsley ; Egglestone bridge on the Greta;
Dropping well, Knaresborough ; Castle Howard Park ;
Halifax ; Ayrsgarth bridge, Wensley dale (var. angustata),
and many other parts of Yorkshire.

TyNE.—Cauldron snout (var. denfata), &c., Durham. IIalt-
whistle ; Mitford church near Morpeth (with var. dentata),

. B.S.E., Northumberland.

Lakes.—Lamplugh, J. Dickinson, B.S.E. ; and elsewhere, Cum-
berland. Kendal (with var. denfata), and other parts of
Westmoreland. Silverdale, N. Lancashire (var. denfata).
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S. WaLEs.—Mountains of Brecknockshire. Pont Breu ; Devil’s
bridge ; Hafod, Cardiganshire. Carmarthenshire.

N. WaLgs.—Dolgelly ; Rhaidr Du near Maentwrog; Rhaidr-
y-Mawddach ; Festiniog, Merionethshire. Cwm Idwal and
throughout the Snowdon district; Rhaidr Mawr, near
Llanberis, &ec., Carnarvonshire.

MerseEy.—Near Bury; Lancaster; Greenfield; Thevilly near
Burnley, Lancashire.

HuMmBER.—Tamer Clough, Rishworth; Hawl Gill near Mickle-
ton; Lower Harrowgate, Yorkshire.

TyNE.—Jurionside, Northumberland, B.S.E.

Laxes.—Patterdale ; Stock Gill force; Langdale Pikes, Amble-
side, &c., Westmoreland. Keswick ; Bow Fell ; Scaw-Fell ;
Borrowdale ; Ennerdale, J. Dickinson ; Scale force near
Buttermere ; Honister Crag, &e., Cumberland. Near
Conistone, Miss Beever ; Old Man mountain; Silverdale,
N. Lancashire.

W. LowrLaNDps.—Dalvene Pass; Nithside ; near Penpont ; Grey
Mare’s Tail, Moffat dale, P. Gray, Dumfriesshire. Kircud-
brightshire. ~Glen Ness, W. Dalmellington, Ayrshire,
Dr. M*Nab, B.S.E. Rocks above Gourock, Renfrewshire.

E. LowrLaNps.—Peeblesshire.

E. HicuLanps.—By the Reeky Linn on the Isla, Forfarshire.
Dollar, Clackmannanshire. Glen Queich in the Ochils;
Ben Lawers; Pass of Loney, B.8.%.; Finlarig Burn, near
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Worcestershire. Staffordshire. Ellesmere Lakes; West
Felton, Shropshire.

S. WaLEs.—Swansea, Glamorganshire, G. Lawson ; Fishguard,
Pembrokeshire, #. Lees, B.S.L. Carmarthenshire.

N. Wares.—Anglesea. Denbighshire. Barmouth ; Falls of the
Cynvael near Festiniog, Merionethshire. TLoughton bog,
Flintshire, Dr. Bidwell, B.S.E. Carnarvonshire.

TrENT.—Leicestershire. Mansfield ; Bullwell, Nottinghamshire.

MersEY.—Lindon moss near Mobberley, Cheshire. Speke -
near Liverpool; Chat moss; Woolston moss, and else-
where near Warrington ; Poulton le Sand, Lancashire.

HumsEr.—Pottery Carr, near Doncaster ; Leeds ; Askham bog;
Whitby ; York, and other parts of Yorkshire.

TyNE.—Durham. Northumberland.

Laxes.—Windermere, 7. Rylands, B.S.L.; Colwith, FI. Ford-
ham, B.S.L., Westmoreland. Cumberland. Isle of Man.

W. LowraNDps.—By the Manse, or White Loch, Colvend, Kir-
cudbrightshire, P. Gray. By the Clyde, Lanarkshire.

E. HicaraNDs. —Stirlingshire.  Fifeshire.  Kincardineshire.
Culross, Perthshire.  Arbroath, G. Lawson; Montrose;
Kinnaird, &e., Forfarshire. Mill of Leys, G.Dickie, B.S.E.,
and elsewhere, Aberdeenshire.

W. HicELANDS.—Glen Finnart ; Dunoon; Loch Fine, N.E. of
Inverary, Argyleshire. By Loch Lomond, Dumbarton-
shire. Isles of Arran, Bute, Mull, and Islay.
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the United Kingdom and Ireland, and found in Jersey, and in the
Western Isles, N. Uist, Harris, and Lewis. The varieties only are
enumerated below ; cambricum ? is intended for the Irish form, so
called, which appears distinct from the true cambricum.
PeNiNsuLA.—Torquay, Devonshire (var. ? cambricum). Ched-
dar cliffs, Somersetshire (var. ? cambricum).
CHANNEL.—Bonchurch, Isle of Wight (var. ? cambricum).
TuaAMES.—Kent (var. serratum). Surrey (var. serratum).
SEVERN. —Warwickshire (var. serratum).  Whitchurch and
Mordiford (var. serratum); Goodrich Castle, Ross, #. 7.
Bennett (var. ® cambricum), Herefordshire. Malvern, Wor-
cestershire (var. serratum). ‘
N. Wares.—The var. cambricum in various parts of N. Wales.
W. Lowranps.—Kircudbrightshire (var. serratum).
E. LowrLaNps.—DBraid hill near Edinburgh (var. cambricum).
ConNavenT.—Arran Isles (var. ? cambricum).
Le1insTER.—Wood near the Dargle, Wicklow (var. ? cambricum).
Moux~srter.—Killarney, Kerry (var.? cambricum).
CHANNEL IsLEs.—[Guernsey : var.? cambricum.)

POLYSTICHUM ACULEATUM, Rotk.

PENINSULA. — Cornwall.  Lynmouth; between Totness and
Ashburton, &ec. (with Zlobafum), Devonshire. Portishead,
&e. (with lobatum), Somersetshire.

CuaNNEL.—Selborne, Miss Bower (with lobatum, T. B. Salter) ;
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Alresford, &c., Hampshire. Isle of Wight (with lobatum).
Dorsetshire. Box quarries, Wiltshire (with Zobatum, as
lonchitidioides) . Henfield ; Groombridge (lobatum), Sussex.

Tuames.—St. Albans; Totteridge; Hitchin; Essendon, &e.,
Hertfordshire. Middlesex. Kent (with lodatum). May-
ford and Dorking (lobatum) ; and elsewhere (with lobatum),
Surrey.  Chalfont (lobatum); Fulmer, Buckinghamshire.
Berkshire (with Zobatum). Oxfordshire (with lobatum).
Near Ongar; Brentwood ; Chingford, and Black Notley
(lobatum), Essex.

Ouse.—Sudbury, &e. (with lobatum), Suffolk. Yarmouth (lo-
batum) ; Edgefield near Holt, Norfolk. Gamlingay, Cam-
bridgeshire. Bedfordshire. Northamptonshire (lobatum).

SEVERN.—Stoneleigh ; Allesley ; Hollyberry end and Wyken
lane (all with Zobatum), and elsewhere, Warwickshire.
Herefordshire (lobatum as lonckitidioides). Near Bristol,
Gloucestershire (with lobatum). Knightwick, Worcester-
shire, #. Lees, B.S.L. Staffordshire (lobatum as lonchiti-
dioides). Mannington near Cherbury, Shropshire (lobatum
as lonchitidioides).

S. WaLes.—Tenby, Pembrokeshire, #. Lees, B.S.L. Carmar-
thenshire. Glamorganshire (lobatum).

N. Wares.—Anglesea (with lobatum). Wrexham, Denbighshire
(fobatum). Llyn-y-Cwm, Carnarvonshire.

TrENT.—Leicestershire (with lodatum). Mansfield ; Paplewick,
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TyNE.—Middleton, Teesdale ; Gateshead Fell, Durham. Prest-
wick Carr near Ponteland, Northumberland.

Lakgs.—Loughrigg ; Fairfield; Kirkstone, &c., Westmoreland.
Borrowdale; Keswick; Derwentwater; Scaw Fell, &c.,
Cumberland. Conistone, N. Lancashire.

W. LowrANDs.—Grey mare’s tail, and elsewhere, Dumfriesshire,
P. Gray. Hills above Dalscairth; Port Ling, coast of
Colvend, Kircudbrighishire, P. Gray.

E. LowraNps.—Lammermuirs; Lamberton moor, Berwick-
shire. Roxburghshire. Haddingtonshire. Edinburghshire.

E. HicELANDS.— Stirlingshire. ~ Clackmannanshire. Kinross-
shire. Fifeshire. Craig Challiach; Breadalbane mountains
(8,000 feet), Perthshire. Caulochen; Glen Dole, Clova;
Sidlaw hills; Sands of Barry, Dundee, Forfarshire. Glen
Callater ; Deanston, &c., Aberdeenshire. Kingussie; Dal-
whynnie, Morayshire.

W. HicanaNDs.—French Corrie, Strath Affarie, &ec., W. Inver-
ness-shire. Dunoon, Argyleshire. Dumbartonshire. Banks
of Loch Sligachan, Isle of Skye. Isles of Islay and Cantyre.

N. HicarLANDs.—Ross-shire. Sutherlandshire. Caithness, com-
mon, 7. Anderson.

N. Istes.—Howton head, and elsewhere, Orkney. Shetland.

W. IsLes.—N. Uist. Harris. Lewis.

UisterR.—Belfast mountains; near Larne, Antrim. Arrigal;
Muckish, and other hills of Donegal. Slieve Donard ;
Mourne mountains, Down.
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map.”’—Ezaminer.

2. TALPA ; or, THE CHRONICLES OF A CLAY FARM : an Agricultural
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ing a view of the structure of the animal ”’>—Atheneum.
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scientific, its pictorial, and its popular value ; the professed botanist will find it a
work of the highest character, whilst those who desire merely to know the names
and history of the lovely plants which they gather on the sea-shore, will find in it

the faithful portraiture of every one of them.”’—Annals and Magazine of Natural
History.

THE VINE. Ilustrated with plates. 8vo. 5s.

¢ Mr. Assheton Smith’s place at Tedworth has long possessed a great English re-
putation for the excellence of its fruit and vegetables ; one is continually hearing in
society of the extraordinary abundance and perfection of its produce at seasons when
common gardens are'empty, and the great world seems to have arrived at the con-
clusion that kitchen gardening and forcing there are nowhere excelled. We have,
therefore, examined, with no common interest, the work before us, for it will be
strange indeed if a man who can act so skilfully as Mr. Sanders should be unable to
offer advice of corresponding value. We havenot been disappointed. Mr. Sanders’s
directions are as plain as words can make them, and, we will add, as judicious as his
long experience had led us to expect. After a careful perusal of his little treatise, we
find nothing to object to and much to praise.”’—Gardeners’ Chronicle.

POPULAR FIELD BOTANY. By Aenes Catvow. Second Edition,
revised by the Author. With twenty coloured plates. 10s. 6d.

THE RHODODENDRONS OF SIKKIM-HIMALAYA. (Completed.)
With coloured drawings and descriptions made on the spot. By J.
D. Hooker, M.D., F.R.S. Edited by Sir W. J. HookEeg, D.C.L., F.R.S.
Second ILidition. In handsome imperial folio, with ten beautifully co-

~ loured plates. Part I., 21s.; Parts II. and III., 25s. each.

_ ““A most beautiful example of fine drawing and skilful colouring, while the
letter-press furnished by the talented author possesses very high interest. Of the
species of Rhododendron which he has found in his adventurous journey, some are
quite unrivalled in magnificence of appearance.”’—Gardeners’ Chronicle.



VOICES FROM THE WOODLANDS; or, History of Forest Trees, :

Lichens, Mosses, and Ferns. By Mary Roserts. With twenty
coloured plates by Frrca. Royal 16mo. 10s. 64. :

““The fair authoress of this pretty volume has shown more than the usual good
taste of hersex in the selection of her mode of conveying to the young interesting in-
struction upon pleasing topics. She bids them join in a ramble through the sylvan
wilds, and at her command the fragile lichen, the gnarled oak, the towering beech,

the graceful chestnut, and the waving poplar, discourse eloquently, and tell their re-

spective histories and uses.”’—Britannia.

THE VICTORIA REGIA. By Sir W. J. HookEr, F.R.S. In eclephant
folio. Beautifully illustrated by W. Fitch. Price 31s. 64.

¢ Although many works have been devoted to the illustration and description of
the ¢ Victoria Regia,’ it seemed still to want one which, whilst it gave an accurate
botanical description of the plant, should at the same time show the natural size of
its gigantic flowers. This object has been aimed at by the combined labours of Sir
W. J. Hooker and Mr. Fitch, and with distinguished success, in the volume before
us. The illustrations are everything that could be desired in the shapeof botanical
drawing.’’—Atheneum.

A CENTURY OF ORCHIDACEOUS PLANTS, the Plates selected from »

the Botanical Magazine. The descriptions re-written by Sir Wirriam
JacksoN Hooxker, F.R.S., Director of the Royal Gardens of Kew;
with Introduction and instructions for their culture by Joun CHARLES
Lyons, Esq. One hundred coloured plates, royal quarto. Price Five
Guineas. -

ILLUSTRATIONS OF BRITISH MYCOLOGY; or, Figures and De-
scriptions of British Funguses. By Mrs. T. J. Hussey. Royal 4to.
Ninety plates, beautifully coloured. Price £7 12s. 64., cloth.

ILLUSTRATIONS OF BRITISH MYCOLOGY ; containing Figures and
Descriptions of the Funguses of interest and novelty indigenous to
Britain.  Second Series. By Mrs. Hussey., In Monthly Parts,
price 5s. To be completed in twenty Parts.

CURTIS’S BOTANICAL MAGAZINE (commenced in 178%); continued
by Sir WrLriam JacksoNn Hooxer, K.H., D.C.L., &e., Director of the
Royal Gardens of Kew. With observations on the culture of each
species, by Mr. JorN SmiTH, A.L.S., Curator of the Royal Gardens.

** The present Series commences with the year 1845, and is pub-
lished in monthly numbers, each containing six plates, price 3s. 6.
coloured, or in volumes, price 42s.

HOOKER'S JOURNAL OF BOTANY AND KEW GARDENS
MISCELLANY. Edited by Sir WirLiam JacksoN Hooker. In
monthly numbers, with a plate, price Ore Skilling; and in volumes,

Marine Plants. By the Rev. Davip LanpsBoroUGH, A.L.S. See

price 12s. 64. .
POPULAR HISTORY OF BRITISH SEA-WEEDS, comprising aﬂ?
Edition, revised by the Author, With twenty-two plates by Fitch. -

10s. 64. coloured.
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