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PREFACE.

I~ preparing the Haxpsoox oF Britisu I"ERNs,
the object of the Author has been to provide
a useful and agreeable pocket companion for
students and cultivators of these popular plants ;
and he has reason to believe, from the favour
with which the former editions have been re-
ceived, that his endeavour has not been unsuc-
cessful. It is hoped, that, by the use of the
analytical tables of the genera and species, and
the wood-cuts, the recognition of our wild Ierns
will, in most cases, be rendered an casy task even
to the novice; and that these, together with the
more detailed descriptions of speeies, and the
short notices of varieties, will serve as useful re-
membraneers to advanced students.

The classification and nomenclature adopted in
the former cdition are substantially retained in
the present, which has undergone carcful revi-
sion, much additional information, and many
new illustrations, having been interspersed.  The
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author has continued to follow the system of
classification, which 1s based on the fructification
and venation taken in combination, from a con-
viction that it is the best yet proposed, and,
indeed, sufficiently exact and perfect for all use-
ful purposes.

It may be well to explain, since the venation is
thus made a prominent feature in the descriptions,
that the peculiarities of the veins, in the more com-
pound ferns, are more or less affected in degree
of development, by luxuriant growth, as well as
slightly varied in this respect, in different parts of
the fronds; it should, therefore, be recollected,
in making use of the following pages, that their
average condition is that which is noted. In
general, the basal pinnules on central pinne of
fronds of average size, have been described.

The author gladly avails himself of this oppor-
tunity to thank all those who have kindly favoured
him either with criticisms of his statements or
with specimens for examination, and trusts for a
continuance of similar communications.

CarLses, Aug. 31, 1857.



THE HAND-BOOK

BRITISH FERNS.

ERNS constitute so beautiful a portion of the creation,

+ that it seems next to impossible to behold them with-

out experiencing emotions of pleasure. Thus writes
a modern historian of the I'erns. Moreover, it is not only
when in their native homes, whether located among pictu-
resque ruins, clothing the rude and rocky mountains, or re-
tiring beneath the ferest's shade, that they form one of the
most beautiful portions of the vegetable creation. The pure
botanist, indeed, will most favourably regard the Ferns
which he finds elinging to their natural localities, and
perpetuating their race without the assistance of man.
But another, and perhaps more numerous class of
observers of nature, while vving with the strict botanist
in the admiration of Ferns, as seen in their natural and
wild condition, desire also to render them subservient to
the embellishment of home, and would fain ornament
their gardens with the elegant forms, which elsewhere
they mayv have seen covering the rugged rock, or tortuous
tree-trunk, or skirting the hedgerows with a feathery
fringe of vegetation.

To carry out this wish, the scenes and circumstances
under and amongst which Nature cultivates her Ferns
with so much success, must be imitated ; and hence mimic

B



2 INTRODUCTION.

rocks and tiny waterfalls have to be called into existence.
It may be, that with more extended means at command,
the pot-culture of Ferns is preferred. Very elegant and
interesting objects, indeed, are they when so treated,
whether beneath a covering of glass, or the more homely
protection of canvass—this being, moreover, the con-
dition under which very many fern admirers find fern
culture most convenient to their circumstances, Those,
again, who, in pursuing this fascinating object, may be
led to adopt the more refined indoor mode of culture, to
which the Wardian case may be made subservient, will
find no more beautiful or interesting parlour or window
ornament, than oneof those cases piled internally with
miniature rocks, studded with living ferns.

The cultivation of Ferns is a growing fancy, and one
which may well be fostered and encouraged. For who-
ever admires ferns must be a lover of nature ; their simple
ungaudy elegance—superlative though it be—having
nothing in it to attract those whose eyes can feast only
on the pageantry of floriculture, Thus, while flowers may
be admired and esteemed for some quality altogether in-
dependent of their natural beauty, Nature and Ferns are,
as it were, inseparable. Apart, however, from the in-
fluences which the contemplation of their simple beauty,
and yet their almost endless variety of form, may have
upon the mind, the study of their marvellous structure,
and the curious changes to be observed in the progress
of their development for the dust-like spore, affords
both ample scope and abundant recompense for the labour
of investigation.

Thus, as with the rest of that work which, unchanged
from its primmval state, has been pronounced to be
‘“ very good,” the study even of the lowly Ferns, is well
fitted to

“‘ Lead throngh Nature up to Nature's God.”



THE STRUCTURE OF FERNS.

Tre Ferns form a group of acrogenous plants—that is,
plants increasing in size by accretion at the apex or grow-
ing-point,—having stems and leaves readily distin-
guishable. The stems bear leaf-like fronds, and these
produce their peculiar reproductive organs, either, as is
most common, on their under surface or back, or else, as
occurs in some instances, on their margin. Ferns have
no flowers in the popular sense, but instead of them they
produce certain peculiar bodies called spore-cases, con-
taining spores or germinating atoms, which, from their
function rather than their structure, may be considered
as somewhat analogous to the seeds of flowering plants.

The external parts or organs of ferns are the following :
namely, the Root, or fibril ; the Caudex, or stem; the
Frond, or leaf; and the Fructification, of which the re-
productive atoms are the ultimate product.

The true Roots consist of fibres, which are either pro-
duced at intervals along the creeping caudex, or, where
the caudex is not of this creeping habit, they push out
on all sides from among the bases of the decayed or de-
caying fronds, of which the caudex is mainly constituted.
These roots are more or less wiry in texture, sometimes
simple, oftener branched, and generally, especially on the
younger portions, clothed with fine hairs, producing a
velvety or downy surface. These organs, of course, act
as absorbents to supply food to the plants.

The Caunex, or rootstock, is often erroneously called
the root. It is however, a true stem, and assumes
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among the ferns, two distinct appearances. Sometimes
it becomes lengthened and creeping, either beneath or
upon the surface of the svil or rock on which it grows,
and then acquires the character of a rhizome, Sometimes
it is scarcely or not at all lengthened, but erect and
tufted, forming little more than a crown, whence the
fronds issue. This latter form of stem, however, occa-
sionally in age becomes considerably elongated, even in
some of our native species, and these instances afford an
imperfect idea of the manner in which the trunks of the
tree ferns of the tropics (which, in some cases, attain fifty
or more feet in height) are formed. This elongation of
the older caudices, may be observed frequently in the
Osmunda regalis, and more rarely in the Lastrea Filiz-
mas, Lastrea Oreopteris, Lastrea dilatata, Athyrium
Filiz-fiemina, and Polystichum angulare. The stems of the
Osmunda are often met with from one to two feet high.
The erect stems or rootstocks vary much in bulk, and in
some species branch freely, producing many tufted crowns,
hut in other species they are very rarely at all divided.
It is no doubt to this tendency, in part, that the elevation
acquired by the stems of tree ferns is due. When the
stem assumes the creeping habit, it is usually tortuous
and branching, and extends itself either on the surface,
or a few inches below the surface of the earth, becoming,
in fact, a branching prostrate stem, from which the
fronds spring up individually and distinet, and more or
less widelv separated. These creeping stems, or rhizomes,
are of variable size, sometimes as thick as ones thumb,
in other cases as fine as threads ; they are often thickly
covered with scales, which are variable in size and form.
Sometimes the creeping stems of the stronger growing
species extend to a considerable distance as well as depth.

The creeping stem, where it exists, affurds great facil-
ities for propagation ; a portion of moderate length,
bearing a frond, when separated from the rest, and
placed under proper conditions, producing roots in due
time, and forming an independent plant, Whether
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erect and tufted, or lengthened and creeping, the growth
of these parts, according to Hofmeister, takes place only
by a continued multiplication of one apical cell.

The Froxps are the most conspicuous portion of the
plants. Proceeding from the caudex, which is a true
stem, they are, in some measure, analogous to the leaves
of other plants ; and, for this reason, the term fiond has
been objected to as unnecessary, the parts being con-
sidered as leaves, The peculiar manner, however, in
which the fructification is borne on this portion of the
plant, seems to render it desirable to maintain a distinctive
name. An analogy has been traced between the fronds
and the deciduous branches of other plants; but this does
not hold good, because, though the fronds are in some
cases articulated with the stem, especially in those of
creeping habit, yet they are not so always. The fronds
of almost all ferns, are, in their incipient condition, coiled
up inwards towards the axis of development, forming a
series of convoluted curves. This folding up of the fronds
of ferns, as of the leaves of other plants, is termed their
vernation; and the peculiar form of vernation, just
mentioned, is called circinate. The only British ferns
which differ in this respect, are the Botrychium and
Ophioglossum, in which the parts, instead of being
rolled up while undeveloped, are simply folded together,
The more compound of the circinate species huve the
divisions of the frond also rolled up in asimilar manner:
in this case, the larger divisions first open, and the rest
afterwards, in succession. In many species, the partially
developed fronds have a wvery peculiar and graceful
appearance,

When the fronds become fully developed two parts are
distinguishable, At the base, more or less extending
upwards, is a leafless portion, which is called the stipes
or stalk, or, sometimes, by error, the stem, the latter term
properly belonging to the caudex. The stipes is formed
of a hard external woody layer, covered by an epidermis,
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and enclosing a mass of cellular tissue, traversed by plates
or bundles of vascular tissue, disposed in some regular
order. The number and position of these vascular bun-
dles have been suggested as characters for discriminating
genera and species, but for this purpose they are value-
less, as they differ in the same plant at different elevations
of the stipes, as well as in stipes of different degrees of
vigour at the same points of elevation, The lower part
of the stipes, generally, and sometimes even the entire
length of the rachis, which is the continuation of the
stipes through the leafy portion of the frond, is more or
less furnished with paleaceous or membranous scales, which
are.in some cases confined to a few small bodies scattered
sparingly near the base of the stipes, but in other instances
are so large and numerous as to produce a shaggy sur-
face. These scales are, no doubt, appendages of the
epidermis of the same nature as the hairs and scales foun:l
on the surface of other plants; but, whatever their origin,
they are constant in their appearance and development in
the same species. In most of the ¢reeping- stemmed ferns,
the base of the stipes is articulated with the stem, that
is to say, it is furnished with a natural joint or inter-
ruption of the woody fibres, so that in age it separates
spontaneously. This is less frequently the case with the
tufted or erect-stemmed kinds. In the more highly com-
pound fronds, the rib which runs through their centre is
called the primary rachis, while that which runs through
the pinna is the secondary rachis, and so on. The stipes
and rachis may be either green or coloured ; if the latter,
it is usually a dark purplish brown.

The upper portion, or lamina of the frond, extending
more or less downward, is thinner expanded and green—
in fact, leaf-like. This leafy portion offers many states of
division, the parts being much influenced in size and
number by external circumstances, It is sometimes
simple or undivided; sometimes pinnatifid or more or
less deeply cleft; sometimes pinnate or divided into dis-
tinet leaf-like divisions, called pinne; sometimes bipin-
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nate, that is, the pinne themselves cut into distinet
divisions which are called pinnules. In some cases, the
fronds are still more compoundly divided, the pinnules
being either pinnatifid, or even again pinnate. When
the pinna, or pinnules, are only deeply cleft, they are said
to be pinnatifid, as in the case of the frond. The pecu-
liarities of the division of the frond are much employed
in distinguishing the species, and are tolerably constant.

In the majority of ferns, the mature fronds are alike
fertile, and are similar in tbeir appearance; but in cer-
tain species, the habit is to produce some of the fronds
wholly barren, and others wholly fertile; in these instances
the fertile fronds are more or less contracted.

The outline of the fronds varies greatly, and is dis-
tinguished by the terms which are applied to the same
forms in other plants ; the most common being the lance-
shaped, triangular, and oval, variously moditied. In
their magnitude, also, the fronds of the British species
vary greatly—{rom two or three inches to five or six feet
in length, and from less than an inch to two feet or more
in width,

In the form of the divisions of the frond, there is an
almost endless variety. Their texture and colour aftord
other differences, some being thin and almost transparent,
others thick and leathery, and some even rigid; some
pale-green, some deep-green, some blue-green, some
brown-green ; some smooth and shining, others opaque
or hairy. Like the leaves of other plants, the fronds of
ferns are variable in their duration. In some species
they are persistent, so that either absolutely, or with very
slight shelter, the plants become evergreen—those pos-
sessing this habit being the most valuable for the culti-
vator, where a continuous effect is an object. In other
species they are fragile, and of short duration, and pro-
duced only during the warmer portion of the year,
shrinking before the first breath of winter 3 among these
latter, hu-.w,ver, notwithstanding the brief existence of
their i'rnmlﬁ., are comprised some of our most delicately
beautiful species.
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The woody fibre, or vascular tissue, which is found in
the stipes, and continued onwards into the rachis, is car-
ried still further, its ultimate ramifications forming wveins
or ribs, which occur in the substance of the leafy part of
the fronds. Thus, the vascular system may be said to
form the framework of the entire plant, which is filled
out by cellular expansions. Now, it is on somne determi-
nate part of the veins just alluded to, that the fructifca-
tion is borne. The wvascular system, or wvenation, has
thus a very elose connection with the production of the
reproductive organs, and its modifications have been very
properly used freely as diseriminating characters, in some
of the modern systems of clussification. The part of the
vein on which the sorus is seated, is called the receptacie.
It occurs sometimes at the apex of a vein, when it is said
to be terminal; sometimes at a point between the apex
and the base, when it is medial ; sometimes transversely
continuous, combining, as it were, the adjacent veins
crosswise. Sometimes it occurs at a point where two or
more veins unite, but there are no examples of this struc-
ture among Dritish ferns.

The veins are distinguished by different names, accord-
ing to their relative position. The central rib, which
runs along a simple frond or one of the ultimate portions
or divisions of a compound frond, and which is usually,
though not always, present, is the mid-vein or costa ;
the branches of this mud-vein are called verns; the
branches of the veins are venules, and the branches of
the venules are wveinlets; so that whilst veins are the
first series of branchings from the costa, venules are the
secondary, and veinlets the tertiary series.

If there is no costa, the first ribs from the base are
called veins, and their branches venules and veinlets, as
Lefore, In some ferns the system of venation does not
go beyond the development of the first series from the
costa—the veins, which are unbranched; and, in others, the
costa itself is not present, but the whole venation consists
of forked veins venules and veinlets, as in the Maiden-
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hair and Moonwort., In their modes of branching, veins
are either feather-branched (pinnate), or fork-branched,
(dichotomous) ; und they-may have their points free, that is,
disunited ; or the apices may be joined together so as to
form a reticulated or network venation.

The Reprovuctive OrGaxs of ferns consist of spores,
or germinating atoms, and these are enclosed in spore-
cases, sometimes called thece, or capsules. The spore-cases
are mostly furnished with a shorter or longer pedicel, and
have extended nearly or quite around them an elastic
vertical band or ring (annulus), the elasticity of which
causes them to burst by an irregular transverse fissure
when they reach maturity. It is the foree with which
the spore-cases thus burst open, that scatters the spores.
In some ferns the pedicel is almost wanting, and the ring
13 oblique, instead of wvertical to the axis of the spore-
cases ; and, in a few instances, the spore-cases ure quite
sessile, and without the rng, opening by regular valves.
From these peculiarities of structure, ferns have been di-
vided into two groups—the annulate and exannulate.
When the fructification is borne on the under surface, or,
what is usually called the back of the frond, it is said to
be dorsal—such ferns being called dorsiferous; but
when it is protruded from the edge of the frond, itis said
to be extra-mearginal,

The spore-cases, in all annulate ferns, are collected
together into groups of various outline, sometimes form-
ing distinet spots, round or oblong, sometimes forming
lines more or less extended, and occupying different posi-
tions. These groups or clusters are collectively called sort,
individually a sorus. In the extra-marginal fruited group
the spore-cases are collected around the free extremi-
ties of the veins, and surrounded by urn-like expansions
of the tissue. The exannulate ferns have their spore-
cases collected upon the sides or surface of contracted
fronds. The spore-cases, in certain of the annulate ETOUPS,
spring from the surface of the fronds without any cover-
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ing ; in these the sori are said to be naked. In other
groups they are, when quite young, closely covered by a
membrane of the same form as the sorus, so that they
appear to rise, as it were, from beneath the cuticle,
which is pushed up and forms a cover. Sometimes, how-
ever, the membrane is beneath the sorus. The mem-
brane itself is called the éndusium, or cover, when pro-
duced over the spore-cases; and the involucre when it
is seated beneath them. From these peculiarities have
arisen the two groups of indusiate and non-indusiate ferns,
into which the annulate series is disposed.

The vertical-ringed spore-cases, when mature, split
suddenly with a transverse fissure, thus ejecting the
spores. This fissure occurs at a point, which M. Fee
calls the stoma or mouth, where the joints of the ring
become dilated and attenuated. Those which are fur-
nished with a horizontal ring, on the other hand, burst
vertically. The spore-cases of the exannulate ferns are
regularly two-valved. In Ophioglossum there is no spore-
case beyond the involute contracted segments of the
spore-bearing leaf. The accompanying figures will con-
vey an idea of the external appearance of these urgans.

: W

[Spore-cases: 1. Polypodicese 2. Hymenophyllea, (a) Tricho-
manes, (4) Hymenophyllum; 3. _Usml.mdm.:um; 4. Ophio-
glossacer, (a) Botrychium, () Ophioglossum. ]
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The spore-cases arise directly from the wveins, either
on the under surface, or projecting from the margin of the
fronds, They seem to have been long considered as
special organs, not having any very clear analogy with
any part of the structure of flowering plants. Dr.
Lmdlex, however, sugzests that they may be considered
as minute IE':I.‘.'E&., having the same gyrate mode of
development as the ordinary leaves or fronds ; their stalk
being the petiole, the annulus the midrib, and the case
itself the lamina with the edges united. This view ap-
pears to have originated in a persuasion that there
would be no special organ in ferns to perform a funection
which, in fowering p!emta, is executed by modifications
of the leaves. The theory, however, is applied only to
the gyrate ferns. In those which are furnished with a
transverse ring, it is suggested that either the midrib of
the young scale, out of which the case is formed, is not
g0 much developed ; or the case is a nucleus of cellular
tissue, separating both from that which surrounds it,
and from its internal substance, which latter assumes the
form of sporules, in the same way as the internal tissue
of an anther separates from the valves, under the form
of pollen.

The spores are minute, roundish angular or oblong,
dust-like, brewnish or yellowish bodies, arranged with-
out order within their cases. So small, indeed, are they,
that when shaken over a sheet of paper, they are scarcely
visible to the naked eye, though scattered by thousands
amongst the also minute emptied spore-cases. They differ
obviously from seeds, in having no special organs, consist-
ing merel;r, of a hmnorrenmuq cellular mass; and they
differ also in other material respects. In true seeds the
radicle or young root, and the plumule or young shoot,
are present in the Emhr}ru, being developed from deter-
minate points; but nothing of this kind occurs in the
development of ferns from the spores, as they have no
embryo.  On the contrary, they consist merely of a small
vesicle of cellular tissue—a vegetable cell—growing
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indifferently from any part of its surface, and becoming
divided into others, which are again multiplied and
enlarged, until they form a small green leaf-like germinal
scale, from which, in due time, the proper fronds are pro-
duced. They are sometimes smooth, sometimes tuber-
culated, or even echinate on the surface, and consist of
two layers or coatings, enclosing a thickish granular
liquid.

The germination of the spores of ferns has lately
excited much inquiry, the result of which leads to the
inference that something like sexuality exists among all
the higher groups of Cryptogamous plants, a kind of
fertilisation taking place on the prothallus or germe
frond, a development from the spore, which, in the ferns,
takes the form of a leaf-like scale, as already mentioned.
According to Professor Henfrey, who has closely in-
vestigated the subject, the existence of sexes in the ferns
is beyond a doubt.

It has also been
inferred that some-
thing like an alter-
nation of generations
takes place—the one
complete generation
consisting of  the
scale which is de-

[Figs. 1to 5. The spore and its stages of development; fig. 5,
showing two antheridia. ]
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veloped from the spore, and bears the parts through
which fertilisation takes place ; the other, which results
from this latter act, being totally different. much more
developed, and producing stems, fronds, and spores.

The facts from which these inferences are drawn have
been variously, and even conflictingly, stated by different
observers. Suminski, who seems to have first detecied

[Fiz. 6. Prothallus or germ-frond ; a, pistillidia ; &, antheridia ;
e, root-hbrils.]

the pistillidia, and to have correctly interpreted the
nature of the antheridia previously seen by Nigeli, states,
that the spore first produces a filamentous process, in the
end of which cell-development goes on until it is con-
verted into a small leafy scale, of very delicate texture,
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possessing hair-like radicles on its lower surface. Prof.
Henfrey deseribes this development as a bursting of the
outer coat of the spore, and a protrusion of itsinner coatin
the form of a little tubular pouch, the contents of which
soon acquire a green colour ; this tube becomes divided by
Cross part:tmns as it elongates, until at last the apex
enlarges in size by the formation of cells, until it appears
as a little leaf-like green plate, which is usua]l} roundish

L_i £
”—E’D““J AT)

[Figs. 7 to 10. Antheridia: fig. 7, 8, cnntammg vesicles ; d,
burst; 8, side view of b; 9, the same, discharging the
vesicles; which latter dlbcharga the spiral filaments [ig 10.]

heart-shaped, with a deep notch at the broader apical
end. The base of the tube gradually withers, but the
part of the plate, or prothallus, to which it was joined,
thickens and throws out hair-like filaments. At anearly
period of the growth of the prothallus, a number of small
cellular bodies are to be seen on its lower surface. These,
which are called antheridia, consist of somewhat globular
cells, seated on and arising from single cells of the pro-
thallus: they produce each in its interior a number of
minute vesicles, containing each a coiled-up spiral fila-
ment, consisting of a delicate thread with a thickened
vescicular club-shaped extremity, furnished with cilia.
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If the antheridia are placed in water when ripe, the
globular cell bursts and discharges the vescicles, and the
enclosed spiral filaments then make their way out. The
antheridia are analogous in their physiological nature to
the pollen of flowering plants. At a later period of the
growth of the prothallus, appear other larger and more
complex cellular bodies which are analogous to the ovules
or nascent seeds of flowering plants; these bodies, called
pistillidia, or archegonia, are fewer in number than the

[Figs. 11 to 13. Pistillidia or Archegonia: 11, side view: 12,
summit seen from above; 13, vertical section, showing embryo
cell in the cavity. ]

antheridia, and at first appear as little round cavities in
the tissue of the prothallus, lying near its centre, and
opening on the under side. The mouth of the cavity is
bounded by four cells, which grow out from the general
surface into a blunt cone-like process ; these cells divide
and grow out until the whole exhibits externally a cylin-
drical form, composed of four tiers of cells, the uppermost
of which converge and close up the orifice, within which
lies a small globular cellule, or germinal vesicle, which
hecomes fertilized through the agency of the spiral fila-
ments, and is then gradually developed into an embryo
plant, possessing a terminal bud, whence the proper stem
is developed.

Hofmeister has distinetly observed the young plant,
or, rather, the terminal bud of the new axis, produced
within the pistillidium, and regards the globular cellule
in its centre asitself the rudiment of the stem, the embryo



16 STRUCTURE.

originating from a free cell produced within it. Met-
tenius, who has observed a nucleus within the globular
cellule, believes the development of the embryo to consist
in the division of this into two, which go on dividing to
produce the cellular scale-like structure of the first frond.
Mercklin states that the spiral filaments swarm round
the pistillidium in numbers, and penetrate it, though he
saw this very rarely; moreover, he saw, in the tubular
portion, almost in every case, at a definite epoch, certain
club-shaped granular mumlagmous filaments, in contact
with the globular cellule ; and he concludes that these
are transformed spiral filaments, which have penetrated
the pistillidium, and that they contribute to the origin
or development of the terminal bud.

The existence of sexes in the Ferns, seems, therefore, to
be supported by wvaried and irre-
fragable evidence; while the fact of
the fertilisation rests on the observa-
tions of Suminski and Mercklin alone.
There seems, however, suflicient rea-
son to assume that fertilisation does
really take place. 15
The production
of certain inter-
mediate forms of
ferns and allied EE

plants, of the na-

ture of hybrids, ~

suggestive that ‘>
goestive 1§ W

something  like
hybn{hsatmn VAN
doesoccur among [Figs. 14 to 16.  Young plants of Pteris
eryptogams, fur- serrulata from the spores.]

nishes one of these reasons.

After the organisation of a terminal bud within the
pistillidium, young fronds soon make their appearance
At first these are very unlike those of the matured plant,
being of more simple form and more delicate texture;
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but they gradually acquire more and more the texture
and form peculiar to their species, though, with the
exception of a few annual kinds, they are a couple of
years, or, in many cases, much longer, in arriving at a
perfect state.

In their INTERNAL STRUCTURE, Ferns are the most
highly developed of all the acrogenous plants. In the
lower of these cryptogamous plants, the whole con-
gists merely of cellular tissue ; but in the more highly
developed orders, among which Ierns take the highest
rank, vascular and woody tissues are found, The struc-
ture of the stems or rhizomes varies greatly. In some,
vascular bundles are distributed throughout the whole
mass of tissue, while in others they are ranged in some de-
finite order, sometimes forming a closed cylinder, sometimes
a single circular series, or ranged on either side of hard
plates, or reduced to a central bundle. The larger vascular
bundles of the stem are in some instances quite uncon-
nected with those of the stipes. The same kinds of
tissues are found in the stipes and rachis, where they
occur in the form of detached rounded bundles, or flat-
tened, often curved, plates. Their arrangement and num-
ber have been suggested as affording generic or specific
distinctions; but for this purpose they have little value,
for they are variable both in number and arrangement
in plants of the same species of different degrees of
vigour, as well as at different elevations of the same
stipes. This vascular system is further carried through
the frond, in the ribs and veins which traverse the
various leafy parts into which it is divided. It is this
connection of the veins of the fronds with the entire
vascular system, and the fact that on some part of them
the gpore cases are borne, which gives to venation its
great value in the systematical arrangement of these
planta.

In the more highly organised Ferns, the tissues are
described by Mr. Berkeley as having the following dis-

c
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position. Round the scars of the stipes are cavities filled
with stellate brown tissue. The cortical layer consists of
first, cuticle, then parenchym, then a harder layer, con-
sisting sometimes of parenchymatous, sometimes of pro-
senchymatous tissue, with thick dotted sides. The en-
closed cylinder is filled with softer cellular tissue, contain-
ing numerous cysts filled with resinous matter, as well as
various bundles of vascular tissue; the larzer of these
latter are flattened, variously curved, and surrounded by
dense tissue, like the inner layer of the bark, and arranged
in a circle symmetrically round the axis, with short in-
terspaces, through which the other smaller bundles, dis-
persed in the central mass, give off’ branches into the
stipes. The wvessels, which vary greatly in size, are
always scalariform, accompanied by cellular tissue,
and surrounded by elongated pale wood cells (pleu-
renchym), beyond which is parenchym mixed with
resinous cysts. The structure of other ferns is more or
less in accordance with this, the most highly organised
type. The disposition of the bundles and of the hard
tissue is, however, greatly varied ; while, in some ferns,
there is scarcely any distinet cortical layer.



THE DISTRIBUTION AND AFFINITIES
OF FERNS.

FERrxs are natural hygrometers, their occurrence in a
state of luxuriance being a certain indication that the
locality is moist, either atmospherically or terrestrially, or
both ; indeed, the degree of luxuriance attained, is a
tolerable index of the degree of moisture, and the pre-
sence of these plants in any abundance, is generally to
be taken as evidence of abundant moisture. Dampness
of the soil and of the atmosphere, thus appears to regulate
their development, both as regards their number and
their size ; and when to these conditions are added the
shelter afforded by a wooded country, or the peculiar
conditions of a hilly, mountainous, or rocky surface, this
development reaches its maximum. DBleakness and ex-
posure are conditions generally unfavourable to them:
indeed they rather prefer shelter, if not shade. Notwith-
standing that, fur many ferns shade, is an indispensable
requisite, vet it must be held to be far less important
generally than either moisture or shelter. Some ferns
even prefer exposure to the sun—Dboth of those which grow
naturally on dry rocks, and those which occur in situa-
tions where their roots are constantly moistened. When
growing in drier and more exposed localities, they follow
the law which affects veretation generally, being in such
situations smaller, more rigid in texture, and often,
less divided. It is an interesting question, in the present
uncertainty about the limits of species, whether variations
of appearance thus induced, become permanently fixed
characters, transmissible to succeeding generations,

c2
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The British ferns are distributed over every part of the
United Kingdom, occurring more or less abundantly
from north to south, and from east to west, where local
peculiarities are favourable to their existence. These are
much more congenial to ferns on the damp western shores
of our island than on the drier eastern side, and hence
ferns are fewer in the latter, and more abundant in the
former. The proportion which they bear to the phenoga-
mous portion of the Flora of the DBritish Isles, may be
taken in round numbers, as 1 to 35. In Scotland, they
are computed to hold the proportion of 1 in 31.

The limits of this volume do not admit of the distribu-
tion of the British species being stated in detail. Some
attempt, however, may be made under the several spe-
cies to indicate their range. A more detailed account
of their habitats will be found in our Popular History oy
DBritish Ferns; and a general view of their distribution
is given in Mr. Watson's Cybele Britannica, the latter a
most valuable contribution to botanical geography.

The geographical distribution of true Ferns (Polypo-
diacew) generally considered, shows an enormous dispro-
portion between them and the rest of the IFlora in tropical
islands, where moisture abounds. It is consequently in
the Islands of the Indian and the Pacific Oceans, and the
Gulph of Mexico, that they reach their maximum as to
numbers, both of individuals and species. They are less
numerous on continents. South America is, however,
rich in ferns, on account of its damp climate, though the
numerical proportion is less than in the islands alluded
to. Of the total number of tropical ferns, there is no
estimate which can be taken as approximately correct;
but nearly three hundred species have been collected in
the Philippine Islands alone. The north temperate
hemisphere produces scarcely one hundred species, and no
near approach to a tree fern, while in corresponding lati-
tudes of the southern hemisphere there is a luxuriant ve-
getation of ferns. Arborescent ferns attain their boreal
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limit in north lat. 37 deg. (only in the humid valleys of
the Himalaya), but various species are found in perfection
in south lat. 40 deg. to 50 deg. The arctic limit of ferus
is in America, at Minto Inlet, lat. 70 deg. N. and long.
120 deg. W, whence Cystopteris fragiis bas been ob-
tained ; and at Disco, where, in addition, Polystichum
Lonchitis was found. Europe, according to Dr. Hooker
(from whose admirable sketch in * Berkeley's Crypto-
gamic Dotany ” many of the foregoing statements are
gleaned), contains only sixty species, and temperate con-
tinental North America only fifty.

The Adder’s tongues (Ophioglossacew) are most abun-
dant in the izlands of tropical Asia; they are found also
in tropical America, and in the West [ndies, and are not
uncommon in the temperate latitudes of both hemis-
pheres.

As regards their ArrFiNtTIES, the Fernsapproach flower-
ing plants through the Cycads (Cycadeacew)a group of
Gymnogens, which Lindley considers nearly allied to them,
on account (1) of the imperfect degree in which the vascu-
lar system of that order is developed, (2) of their pinnate
leaves with a gyrate vernation, and (3) of their naked
ovules borne on the margins of contracted leaves, as the
spore-cases are upon the leaves of Osmunde and Ophio-
glossum. He also regards them as being related to Coni-
fers (Pinace) anotbher group of Gymnogens, through
Salisburia, whose leaves might be mistaken for those of a
fern ; but these resemblances seem merely analogical.

The direct affinity of ferns is among the Acrogens,
of which, the Horse-tails (Fquisetacer), Club-mosses
(Lycopodiacee), and Pepper-worts (Marsileacer), are in-
timately related to them, by the extreme similarity of
their mode of development from the spore, all of these
producing on their germination (or their cell-division
analogous to germination), a prothallus on which are pro-
duced antheridia as well as pistillidia or archegonia, the
latter after impregnation, developing a spore-bearing
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plant. In the Horse-tails, the vascular tissue is more
highly developed than in ferns, and hence they are re.
gardad as forming a higher type of vegetation. The
Club-mosses, which have a closer relationship with the
ferns, are distinguished readily by their axillary spore-
cases, opening by regular valves, and seated in the axils
of stem-leaves or bracts. The Pepper-worts are sepa-
rated by their radical fructifications.



THE CULTURE OF FERNS.

SreciAL hints on the treatment applicable to each
species will be given when we come to describe them.
In this place, however, some general rules may be laid
down, in order to avoid subsequent repetition.

Ferns are propagated either by sowing the spores as
geeds, or by dividing the plants, When the latter mode
is adopted, it is generally best to remove the plant from
the soil, and shake away all, or as much as possible, of
the soil from the roots, in order that the parts may be
clearly seen. Those ferns which have creeping rhizomes,
are generally increased, without difficulty, by dividing
it so that each portion intended for a plant has one or
more fronds, and a portion of the roots retained with it,
in an uninjured condition. Such divided portions should
be potted in the light soil recommended for the more
delicate sorts, and should be kept close in a cool moist
frame until established. They must be potted with the
rhizome buried, or fixed on the surface, according to the
habit of the kind under treatment. Those having a
tufted or erect caudex require a different process. If
there is more than one heart or crown, (as the tuft of
fronds which surround each distinct axis is termed), the
point of a knife is to be inserted carefully so as to separate
them in such a manner that each crown may retain a
portion of the roots. These divided portions are then
potted in the soil proper to the species, and kept in a
frame until established, as in the other case. Somelimes
those which have the erect caudex, form but a single
crown, and to attempt to divide this Would be to spoil
or, perbaps, destroy the plant. In such cases the only
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course, if propagation must be attempted, is to destroy,
by some gentle process, the axis, or extreme point of
growth, to wait patiently until the lateral crowns which
may thus be forced to develop themselves, have gained
some strength, and then to divide as before; only, in
this case, very much more care is necessary in the pro-
cess of division. The spring season, just before growth
recommences, is the best time for these operations.

Another extremely easy mode of propagating ferns,
such as the Hart’s tongue, in which the living fleshy
bases of the decayed fronds surround the older parts of
the caudex, has been discovered by Mr. Jackson, of Guern-
sey. Iach of these small portions, cut away with a
portion of the rind of the caudex, and planted like root-
cuttings, will, if aided by a little warmth, organise buds
from the cut edges, and so produce young plants. In
this way a single old plant may be made to yield progeny
by dozens.

The most interesting mode of propagation, however, is
by the spores. The conditions chiefly necessary for their
germination, are, sufficient heat and abundant moisture ;
that is to say, a calm moist atmosphere, accompanied by
the degree of heat proper to each species, Those which
inhabit cold climates require only a cold close frame ; the
species of temperate regions are best reared beneath a
hand-glass in a greeuhouse and the tropical species
should be placed in a hothouse, A convenient way of
managing them is the following :—IHalf.{ill some shallow
wide-mouthed pots with broken crocks, and on this put
a layer of about two inches of turfy peat soil and mellow
loam, mixed with soft sandstone, broken into small lumps
of the size of peas; this compost should not be much
consolidated. Next, shake or brush gently over a sheet
of white paper, a frond of the species to be propagated ;
the finest dust thus liberated consists of the spores, in
greater or less quantity, intermixed more or less with the
much larger thotigh dust-like spore cases. This dust is
to be regularly and thinly scattered over the rough



CULTURE. 25

surface of the soil, which is immediately to be covered
with a bell-glass, or any flat glass fitting down close to
the pot. The pots are at once to be set in feeders, and
these filled up with water; they are then to be placed
under a hand-glass in a cold frame, or in a greenhouse,
or in the stove, as may be most proper. The first indica-
tions of germination will consist in the appearance of
little semi-transparent green scales. The supply of water
maust be kept up, and the glasses kept over the young
plants. When two or three fronds are developed, the
glasses should be tilted on one side for a short time every
day, and, ultimately, entirely removed, the pots still
being retained under a hand-glass. After a week or two
they may be taken up, carefully separated, and potted
singly in small pots. The young plants should still be
kept under a hand-glass until established, and then
gradually inured to the degree of exposure proper for the
mature plants, Perhaps the greatest risk in rearing
ferns from spores lies in sowing them too thickly, in
which case the germ-fronds die away for want of space
to develop themselves. Fern spores spring up in myriads
on the surface of the soil, or on any undisturbed con-
tinually moist surface, about the growing plants, from
which they are dispersed as they ripen on the fronds. In
hothouses this is so much the case, that they sometimes
beeome troublesome weeds.

The mode above described suffices for the purpose of
raising Fern spores for the mere purpose of propagation.
Where, however, it is desired to watch the progress of
development, either in a carsory way, or, more minutely,
by means of a microscope, the plan adopted by Mr.
Deane, of Clapham, and described by him in Mr. Ward's
valuahle book on the growth of plants in the close
glazed cases, may berecommended. Mr. Deane made use
ofa peculiarly fine and soft sandstone, which was prepared
by breaking it into pieces of from one to two inches
square, and less than one inch thick, the faces being ren-
dered parallel and smooth by rubbing on a flat stone.
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The object of thus adjusting the size and smoothness of
the pieces of stone, was to facilitate their being placed
for observation on the stage of a microscope. Before
sowing the spores, the prepared pieces of stone were baked
in an oven to destioy any organic matters which might
be lurking about them. They were then moistened with
distilled water, and covered with bell-glasses, preparatory
to receiving the spores. The spores were obtained by lay-
ing recently-gathered fronds, with mature fructification,
between sheets of white paper, which were pressed slightly
to keep them in place, and in three or four days were
found to contain an abundance of spores discharged from
the spore-cases. The spores were attached to the damp
surface of the stones by inverting the latter on them,
care being taken that they did not lie too thickly. The
stones were kept moist, and covered by glasses. In this
way many species were raised without a failure ; and by
this process the kinds sown were raised with certainty,
which is often not the case in the ordinary garden pro-
cess, stray spores in most cases intruding themselves in
some unsuspected way, and often leading to disappoint-
ment. Any one who makes a garden of this kind under
a bell-glass, must observe that the material used is so
porous that the requisite amount of moisture may pass
to the top by capillary action, when applied to the bot-
tom of it; it is also necessary that while allowing an
abundance of light, the sun must not shine directly on the
surface of the stones.

Nearly all Ferns like the soil more or less sandy. A
mixture suitable for all the purposes of pot-culture may
be thus compounded: Take of fibry mellow loam, light
spongy peat, and well-decayed pure leaf-mould, equal
parts, and mix them with sand. For all the stronger-
growing species, use the soil in the rough state to which
it will be reduced by merely chopping it fine with the
spade, and add to it an eighth part of clean but coarse
sharp sand. For all the smaller and more delicate
species, rub the soil through a sieve with bhalf-inch square
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meshes, and be careful to rub through as much of the
fibry portion as possible; add to it a sixth part of clean
silver sand. In both cases mix up with this compost
a fourth part of crushed sandstone, broken to the size of
walnuts and smaller for the vigorous growers, and of
the size of hazel-nuts and smaller for the more delicate
sorts.

Pot Ferns must always have thorough drainage. One
fourth of the depth of the pot should be occupied by
drainage material, which may consist of potsherds broken
up to the sizes of nuts and walnuts, rejecting the finer
portions.  On this a thin layer of sphagnum moss should
be spread, to prevent the soil washing or settling down
among the drainage. Then, in potting, lay a little soil
on the moss, aprettil out the roots as much as possible,
and fill in the soil gradually, shaking and working it
with the fingers well among the roots. When the pot
is filled, consolidate it by a few smart taps on the pot-
ting-hench, and press firmly with the fingers, so
that the soil may be settled down close and firm, and fill
the pot to within from half an inch to an inch of the level
of the rim. The soil should be in a half-dry state when
used—never wet, or approaching an adhesive condition.
The small ferns seldom require pots larger than five
inches in diameter, and good plants of the large ones
may be had in pots from twelve to eighteen inches in
diameter. From March to May is the best time for re-
potting. If the soil is open, and the pots not too full
of roots, avoid re-potting, for the less ferns are disturbed
at the roots, provided those roots are in a suitable con-
dition, the better. If, however, the texture of the soil
has become too close from the decay of its fibry particles,
if the drainage has become imperfect, or, if the pots are
too full of roots, re-pot by all means; in the former
cases shaking away as much of the old soil as possible,
and rectifying the errors ; and, in the latter, affording
a larger pot, if the limit has not yet been reached. If
8pace cannot be given for a larger pot, then reduce the
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roots without bruising those retained, or divide the
plant, and re-pot in the same sized pot, or a smaller
one, according to circumstances.

All Ferns love moisture; therefore, while they are
growing, they should be well supplied. The supply to the
roots must vary according to the habits of the species;
but through the growing season, or from May till Sep-
tember, the plants will be benefited by a daily syringing
over the fronds, repeated in the evening of all hot days.
Dryness at the root, or in the atmosphere, is, in a gene-
ral way, very hurtful to them. At the same time, it is
to be remembered that if, by reason of continued dull or
damp weather, the amount of water supplied is produe-
ing, or seems liable to produce, anything like a sodden-
ing—continued wetness, as distinguished from mere
dampness, of the soil, the supply must be checked, for
no ferns, except the few which are naturally bog plants,
will thrive in soil approaching this condition. Soft, or, at
least, aerated, water should always be used, and the water
used for syringing should be scrupulously clean, or the
fronds will soon become disfigured by it. If the amount
of dampness in the atmosphere is producing mouldiness
in the fronds, give more air and less moisture until the
tendency is checked.

Pot Ferns are best kept in a cool shady frame or pit.
In such a place they may stand during winter, with just
enough water to prevent dryness of the soil, and no more;
and in such a place, the atmosphere, being kept moist, by
the free use of water, they will in summer reach their
full perfection of growth. In winter nothing but water-
ing occasionally need be done, except covering just to
exclude severe frosts. In summer no sunshine should
reach the growing plants, which must be shaded with
scrupulous exactness if it is desired to preserve that deli-
cacy of tint and texture which, in the ferns, is so much
prized. In summer, allow a free circulation of air, li-
mited, so that, on the one hand, the temperature does not
rise much beyond that of a shady wood, and, on the
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other, the atmosphere does not become at all parched.
Many of the strong-growing kinds, though more beauti-
ful when kept in a pit or frame, do not absolutely require
to be so treated, but may be set in a cool shady place
out-doors ; and if so, the pots should be plunged as a
protection to the roots against sudden drought. Most of
the British ferns will bear a little moist heat, when they
are making their growth ; but it must not be too high,
nor should it be too long continued.

The close-glazed cases invented by Mr. Ward are in-
valuable aids in Fern-culture; and besides this, they are,
when well-filled with living plants, very instructive and
suggestive ornaments in the comfortable parlours of the
afluent. By their aid, too, the culture of a few plants,
—and none better adapt themselves to this treatment
than the ferns—may be made to throw a gleam of
patisfaction across the often cheerless path of the town-
imprisoned poor. There is no obstacle except that of
size, to prevent all our British ferns being grown in glass
cases suitable to occupy the window of a living-room ;

and all the smaller species are admirably suited for such
a structure.

The form of a Wardian case, and of the stand which
supports it, may be various; but its principle, so far as
our present subject is concerned, is, that a closely-glazed
covering, surrounding the plants, shall admit of the sup-
ply of the necessary moisture in the atmosphere in which
they are kept, which cannot be the case in the ordinary
atmosphere of a living room. Such cases should be
nearly air-tight, but need not be strictly so; indeed, it
38 better to have them provided with means of ventilation
to be used in moderation. The bottom of the case should
be a deep zinc or other metal tray, through which the
moisture cannot penetrate : this for the sake of cleanli-
ness. At its lowest part a vent should be provided,
which vent is to be kept stopped by a plug or valve, ex-
¢ept when it is required to let off the surperfluous mois-
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ture after watering. In this tray, a miniature rock, with
receptacles for soil, should be built with sandstone and
cement. The ferns are then to be planted in the places
provided for them, and watered thoroughly, the vent
being kept open for a few days. The glazed covering
must be closed after planting, and need not be opened
until the plants are thoroughly established. If there is
any symptom of too much moisture, when thev begin
to grow, it may be opened for an hour daily. The soil
must not be suffered to get wet; it should only be just
moist. When the plants get too large, or require re-ar-
rangement, they may be taken up, divided and repl.mted
or young plants substituted. This is best done iu spring,
Jjust before growth recommences.

An out-door fernery should occupy a shady position, in
the neighbourhood of water. It should consist mainly
of natural or artificial rock, on which the ferns may be
planted, with water here in mimic cataracts dashing its
spray around; there in glassy pools; anon meandering
among the h-nes of the rocks, and, by evaporation, 3 vield-
ing the moisture so EaSEI’lt]al to the well-being of the
ferns. A few ivy-covered pollard stumps, and some
pathways winding to the most important points, com-
plete the arrangements necessary to a complete hardy
fernery, in the disposition of which it is obvious there
is ample scope for taste or fancy. Any such scenery,
however, covered by a glass-roof, would form an admir-
able fernery, in which many species, from temperate
climates, might be associated with the natives of our own
country. Such a covering of glass, while it facilitates the
cultivation of the more delicate species, adds much even
to the gracefulness of the hardy and free-growing kinds,
and renders the charms of all much more enduring
than is possible if they are exposed to the vicissitudes
of our clime, as well as more enjoyable because accessible
at all seasons.
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Tue characters by which ferns were originally brought
into groups, somewhat similar to those now called genera,
were derived from the shape and division of the fronds.
This feature, however, as the knowledge of species be-
came extended, was found to produce vague and un-
satisfactory associations. Then the generic, or family
characters, were sought for in the organs of reproduction,
the shape of the sori, . e.,, the clusters of spore-cases,
being taken as the most obvious feature. This, too, in
its turn, though affording better discriminative marks
than the former, proved to be insufficient. The presence
or absence of an indusium, or cover to the sori, and the
form and attachment of this cover when present, were
then included among the characteristic marks which
should determine genera; and this combination was
found to indicate much more satisfactory and natural, as
well as more convenient groups, than the characters
which had been previously employed. DBut, as the num-
ber of known species became multiplied, a still more
discriminating mode of arrangement had to be sought,
and this was at length found in the peculiarities of
structure presented by the venation, or vascular system
of the frond, and in the connection of these veins with
the sori. Among the earliest proposers of these features,
as characteristic of important differences, the names of
Robert Brown, in connection with existing ferns, and
Adolphe Brogniart, with fossil remains, stand pre-emi-
nent ; and the subsequent labours of various botanists,
especially of Presl, in Germany, and of Mr.J. Smith, in
this country, led to its very wide adoption. This
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character is made the basis of most modern systems of
classifying ferns; and, when taken in conjunction with
the peculiarities of the fructification, little further change
is necessary, or to be desired. Not, indeed, that this
method is perfectly free from anomalies, or without its
difficulties, but these are not greater than occur in the
application of our imperfect knowledge to the classifica-
tion of other classes of plants; nor, indeed, are they so
difficult to overcome as those presented by all the other
methods which have been proposed.

Mr. Smith has recently proposed to classify ferns ac-
cording to the mode in which their fronds are developed
from the caudex or rhizome. The facts upon which this
arrangement is founded have been already explained
(pp. 3—6). Those ferns whose stems produce fronds
laterally, that is to say, from their sides, not their apex,
and these articulated at their base, form the division (1)
Eremobrya ; while those which bear terminal fronds, that
is, fronds from their apex, not their sides, and these
adherent at the base, united with the axis, constitute the
division (2) Desmobrya. 'There has been, as yet, only a
partial application of this mode of classification, but there
8 no doubt it would in many instances lead to the break-
ing up of groups and genera as now recognised. The
adoption of such a method of classification would thus
introduce another element of confusion in the already
difficult and involved nomenclature of this race of plants.
All such radical changes, at least in the case of plants
so well classified as the ferns, and all other unnecessary
alterations in the grouping or naming of genera or
species, ought, we think, to be deprecated, as producing
more evil by bringing the study of plants into disrepute,
than any supposed advantages can counterbalance. It
i1, indeed, probable that the necessity which Las been
felt for such changes, has sometimes arisen from a habit
of dwelling too much on matters of detail, and from
the absence of clear generalized perceptions of impor-
tant differences. 1t must, on the other side, be admitted, that
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under the system now in use, difficulties and objections here
and there arise, but these are not more important than
those which are constantly occurring in other departments
of botanical science, nor more insurmountable than those
which would be likely to occur in the application of any
other set of characters by the light of our present limited
and ever-varying knowledge. There is, moreover, no
real physiological difference, as has been claimed, between
the two apparently different modes of development which
have been made the basis of this mode of classification

In both the axisis a stem, assuming in one case the form
of a rhizome, in the other, more or less that of a caudex
or trunk—both being equally, forms of stem. Neither is
the development of the fronds in the one case really ter-
minal, though apparently so, for, in the very nature of
things, the axis must be developed before the part it sup-
ports. The mere habit of growth, again, cannot be
admitted in the ferns any more than in the flowering
plants, to possess a hicher generic value than characters
derived from the reproductive organs. The original
suggestion, at first sight, appears to produce a ratural
division, in some measure equivalent to the exogens and
endogens among flowering plants, but such a contrast is,
in reality, inadmissable, the whole race of cryptogams
going to make up the group of acrogens, which is the
real equivalent to the groups of endogens and exogens
among phenogams,

Mr. Newman, following up the suggestion of Mr.
Smith, at first proposed to form four groups: (1) FEre-
mobrya—ferns whose fronds are produced from any part
of the rhizome except its point, and always articulated
with it; (2) Chorismolryo—ferns whose fronds are pro-
duced as in the preceding, but not articulated; (3) Des-
mobrya—ferns whose fronds are produced only at the
point of the erect or suberect corm-like rhizeme, and not
articulated ; (4) Ortholrya—Tferns having the vernation
straight. This scheme has been subsequently curtailed,
and the following plan substituted :—The Filicales, or

D
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ferns naving the spore-cases encircled by a ring, are
divided into two groups:—(1) Rhizophyllacee, in which
the fronds are attached to a rhizome, or trunk; and (2)
Cormophyllacee, in which they are attached to a corm or
trunk. The Osmundales, or ferns which have their spore-
cases detached from the leaves, and not encircled by a
ring, comprise :—(1) Osmundacee, with circinate leaves,
and woody trunk; and (2) Ophioglossacee, with straight
vernation, and succulent trunlk.

For the reasons we have already briefly indicated, we
adhere to that system of classification which is based on
the vascular system of the frond, taken in conjunction
with its fructification.

The Ferxs or Fruices—using these terms in the wider
sense, as including all vascular acregenous plants which
bear on the back or edges of their leaves or fronds one-
celled spore-cases, containing spores of one kind only—
comprise the primary groups or natural orders, PoLy-
PODIACEE, MARATTIACE.E, and OPHIOGLOSSACEE, of
which the first and last only have representatives among
the Dritish species. The first of these, comprises several
subordinate groups, of which, however, the Polypodinee,
Trichomaninee, and Osmundinew only contain British spe-
cies. The Polypodinew are again separated into lesser
groups, of which the Polypodiew, Gymnogrammewm, Aspi-
diew, Asplenie®, Blechnew, Pteridee, Adiantee, Cystop-
teridee, and Woodsie, have British representatives.

The groups, and their subordinate divisions, including
those of genera and species, will be indicated in the
tabular forms following, by brief distinguishing characters,
which will be amplified in suhsequent pages. The exact
sequence of the groups in the case of the small number
of species which occur in Britain, is unimportant. We here
follow that which we adopted in the Nature-printed Ferns
of Great Britain and Ireland,—which differs but little
from that of the previous edition of this Handbool :—
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ORDERS AND TRIBES.

L. -POLYPODIACEX—Ferns having their vernation
circinate, and their spore-cases furnished with an elastic

juinted ring.

(1) Polypodineae: —Dorsal-fruited ferns; spore-cases
without valves bursting irregularly and transversely ;
ring vertical nearly complete.

i. Polypodie=.—Sori round, without proper in-
dusia, or scale-like covers.

ii. Gymnogrammeae.—Sori  linear naked, <.e.,
without indusia.

iii. Aspidieze.—Sori invested by scale-like indusia,
roundish in outline, and springing from the back
of the veins.

iv. Aspleniez.—Sori covered by scale-like indusia,
oblong or elongated in form, and springing from the
sides of the veins,

v. Blechnez.—Sori linear, covered by special in-
dusia, transverse, ie. longitudinally borne between
the midrib and margin of the divisions of the frond.

vi. Pteridea.- Sori transverse continuous lines of
spore-cases covered by the reflexed margin of the
frond, altered in texture, indusioid.

vii. Adiantese.—Sori transverse oblong, borne on
the under surface of the indusia, which are formed
of reflexed lobes, altered in texture.

viii. Cystopterideze.—5Sori covered by ovate in-
dusia, atlixed posteriorly to the roundish sori, and

inflected hood-like over them.

ixx. Woodsiz.—Sori involucrate, e,y with the
scale=like membrane lixed beneath the sorus,
D 2
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(2) Trichomaninea.—Extrorse - marginal - fruited
ferns ; spore-cases without valves bursting irregularly,
clustered around veins (receptacles) projecting from
the frond, and surrounded by urn-shaped or two-valved
involucres ; ring borizontal or oblique complete.

(3) Osmundineze. — Marginal-fruited paniculate
‘ferns; spore-cases two-valved, opening at top; ring
rudimentary near the apex, consisting of a few
parallel striz.

II.—OPHIOGLOSSACEZ.—Ferns having their verna-
tion plicate; their two-valved spore-cases having no
elastic ring.

—_—

BRITISH GENERA.

Sori circular, exposed ...v.evviie.e.. 1o POlypodium

Sori circular, becoming laterally
confluent, beneath the scarcely
attenuated reflexed margins...... 2. Allosorus

I. (1) ii.—Gymnogrammesze.

Sori linear forked ......cetvvvneee. 3. Gymnogramma

(Ceterach with linear sori, has the
indusium obsolete. See Aspleniew.)

I. (1) iii.—Aspidieze.

Sori beneath circular peltate indusia,
attached at their centre.....oeevess 4. Polystichum

Sori beneath reniform indusia, at-
tached at the notch on their in-
l'i.l"I'ItE[l Si[li-l:**'l‘llllil‘llllll-lllilli-iillll'l 5' La'st'rea'
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I. 1) iv.—Aspleniez.

Sori beneath oblong curved, t.e.,
lunate, sometimes horse - shoe-
shaped indusia, attached along
their concave edge, the free
margin fringed ; venules free .., 6. Athyrium

Sori beneath simple linear or oblong
oblique straight indusia; venules
frE'E ----------- R RS e e R R TN ?' Asplenlum

Sori double, 7.e., in proximate ob-
lique parallel pairs face to face,
beneath elongate straight iudusia,
which open along the centre of
the double sorus ; venules free... 8. Scolopendrium

Sori simple oblong scattered, all
except the lowest on each pinna
growing from the anterior side of
the veins, hidden among imbri-
cated chaffy scales; indusium
obsolete ; venules reticulated...... 9. Ceterach

Sori forming continuous lines paral-
lel with the midrib, and within
the margin..........c.csevveinne oo 10. Blechnum

I. (1) vi—Pterideaze.

Sori forming a continuous marginal
line covered by the reflexed edge
of the ultimate divisions of the
frond, altered in texture ....... .. 1. Pteris

I. (1) vil.—Adianteae.

Sori transverse, growing on the re-
flexed apices of the lobes which
are altered in texture ............ 12. Adiantum
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Sori beneath cucullate or hooded in-

dusia, attached by their broad
T T T O OGNy S .. 13. Cystopteris

L (1) ix.—Woodsia=.

Sori within inferior involucres, whose
margin i1s divided into incurved
capillary segments........... ereees 14, Woodsia

I (2).—Trichomaninez.

Receptacles exserted, surrounded at
the base by urn-shaped involucres
of the same texture as the frond 15. Trichomanes

Receptacles included, surrounded by

two-valved involucres of the same
texture as the frond ............16. Hymenophyllum

I. (3),—0smundinea.

Fructification forming irregular,
densely-branched panicles, at the
apex of the fronds............ .. .17. Osmunda

II.—Ophioglossace®.

Fructification forming irregularly-
branched panicles terminating a
separate branch of frond ......... 18. Botrychium

Fructification forming two-ranked
simple spikes terminating a sepa-

rate branch of frond ....eeee ... 19. Ophioglossum
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BRITISH SPECIES AND VARIETIES.
*.* The more important varicties only are here enumerated.

1L.-POLYPODIUM.

F ronds oblong pinnatifid............ L vulgare
segm. pinnatifid, lobes serrate
crowded barren .......cuvve0000e V. Cambricum
low. segm. pinnatifid, upper ser-
rate fertile .......co0e0minnen veees V. Semilacerum
Fr. pinnate below, pinne pinnatifid 2. Phegopteris
Fr. bipinn, lanceol., pinnul. pinnatif. 3. alpestre
fr. flaccid, narrow, pinne short

dpflemall o i s e v. flexile
Fr. ternate deltoid smooth, stipes
olABYONS. i sinssinessisesniinie 3 DETORLOELY

Fr. Hullvtlrﬂ.ltt? elnnrr r:i-?lt rflnmlu-
lar-mealy, st. glandular ...... 5. Robertianum

II.-ALLOSORTUS.
Fr. dimorphous, bi-tri-pinnate...... 1L erispus

III.-GYMNOGRADM MA.
Fr. fragile, bi-tri-pinnate ............ 1. leptophylla

—POLYSTICHUM.
Fr. pinnate, pinn® spiny-serrate,
auricled very rigid.............00 1. Lonchitis

Fr. bipinnate
rigid, pnls, sessile, attach. by the
acute-angled wedge-shaped
base, prickly serrate
fr. broader, pnls. ovate acute
sub-falcate aristate auricled 2. aculeatum
fr. narr., pnls. nearly all con-
fluent, not auricled ......... V.lobatum
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Fr. bipinnate, continued : —

lax, pnls.* with obtuse-angled

base attach. by a slender

pedicel ...viere crerseneesiesss 3« 2NZUlare
(1.) fr. normal ;
fr. narr. lanc., pnls. roundish-obl.

imbric., rach. proliferous ... V. imbricatum
fr. lane., pnls. decurrent with the

nged PRCH, cosvisinansass v. alatum
fr. lanec.-ovate bi- tr:-pum pnla.

atten. distant, rach, pmhf v. proliferum
fr, lanc., pnls. mﬂstly subpinnate V- ﬂ;l&}rtﬁripinna-
fr. lane., pnls. imbric., anter. basal

one much enlarged pinnate,

its pinnulets stalked .........
(2.) fr. monstrous:

fr. lanc., fr. and pinne multifid-
EriSpEd ﬂ..t! BPEK T L TR Y v' cﬂatatum

v. tripinnatum

* Basal pinnules of lower pinna.

V.—LASTREA.

Sori sub-marginal on either branch of
vein. (Indus. small fugacious)
fronds pinnato-pinnatif. without
glands, caudex creeping ... 1. Thelypteris
fr. pinnato-pinnatif. glandular be-
neath, caudex tufted......... 2. montana
Sori sub-central, on anterior basal
venule. (Indus. prominent)
(a) Serratures not spinose-mucron.
Indusium plain, or not margined
with stalked glands
(1) fr. normal:
pnls. oblong-obt. with broad at-
tachm. or connected, serrato-
CTENALE .uvsveesesnscacsersssess 3o FULK-TNAR.
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puls. pyram.-obl. distinct deeply
lobed, lobes serrate........aus .
puls. oblong-obt. with broad at-
tachm. serrato-crenate sub-
glauc. beneath; indus. in-
curved, rachis densely-scaly
puls. broad obt. confluent crenato-
lob.; dwarf, glandul; sori
usually uniserial, indusium
beaded with glands............
pnls. small obtuse confl. convex
(pinng concave), sori usually
uniserial ; indus. inflected
beaded with glands .........

(2) fr. monstrous:
fr. and pinne mult.-crisp. at apex
pinne narrowed grad. to the
tassel, (paleacea type) ...
pinne parall.-sided, abruptly
narrowed below tassel,
(IDCISB LYPL) seeescisssnsas
Indusium fringed with stalked

41

v. incisa

V. paleacea

v. abbreviata

v. pumila

v. cristata

v. polydactyla

glands  .eeienis S casseses e TigldA

(&) Serratures spinose-mucronate
(1) Scales of stipesovate; indus.
without marginal glands

fr. erect nar.-linear pinnate, pin-
ne short triang.; pnls. ob-
long all connected, basal ones
nearly equal, crenato-serrate
or lobed with aristate teeth

fr. erect; fertile nar.-lin.-lanc.
bipinn. below; pnls. obl.-
acute mostly adnate, inciso-
gerrate or lobed with aristate
teeth; basal ones nearly
equal ; segm. of ster. and
autumn. fert. fr. broader ...

5. cristata

v. uliginosa
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(): (1) continued:

fr. erect nar.-obl.-lanc. bipinn.;
pnls. obl.-acute, poster. basal
ones much longest, all lobed
or pinnatif. with aristate
BOBEN. iisiserenani nunie waansa
(2) Scales of st. lanc. entireor fimb.;
ind. with stalked marg. glands.
* Scales distinetly two-col., the

centre dark
fr. lanc.-ovate or subtriang.-ovate,

V. Spinuleosa

bi-tri-pinnate ........ ........ 6. dilatata

fr. ample triang. tripinn., indus.
small, slightly glandular ...
fr. small ovate bipinn., ind. small
evanesc. slightly glandular
fr. nar. ovate elongate bipinn.,
pnls. obl.-obt. lobed, lobes
obt. serrate at end, teeth
coarse acuminateé ............
fr. lanc. narrowed below, cauda-
to-elong. at apex; pinn®
distant, the lowest only un-
equal ; pnls. oblong-obt. dis-
tant, pinnatifid, the Ilobes

coarsely toothed..............,
fr. lin.-lanc. bipinnate, pin. short
deltoid very unequal ........ ‘

fr. nar. lin.-lanc. membran. scales
broader paler, sori large, ind.
small evanesc. ragged ......

* Scales whole-coloured or in-
distinetly two-coloured, pale

fr. dwf. obl.-ovate or triang. bi-
pinn., very glandular; pnls,
obl. with coarse teeth ; scales
broad-lanc., fimbriate.........

V. tanacetifolia

V. nana

V. collina

v. Chanteria

v. angusta

v. alpina

v. dumetorum
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fr. ample lanc.-ovate or oblong-
lanc. tripinn. below, very
olandular, scales broad lanc.-
ovate semi-appressed..... .... V. glanduiosa
(3) Scales of st. lanc. crumpled or
lacin.; ind. with sessile marg.
glands (fr. hay-scented) ...... 7. @mula

VI.-ATHYRIUM.
Fr. lanceolate, bi-tri-pinnate, very
Jo 1 TR c MR 1. Filix-feemina
(1) narrow erect; pnls. convex
distinct linear; sori short
num. near midrib ......... ... V. rhaticum
(2) broader, pnls. flat, normal :
fr. erect oblong-lanc., pnls. ovate
stalked gashed imbr. ; sori
1-serial distant from midrib
fr. spread. ellip.-lanc. much narr.
at base; pnls. oblong-obt.
connected, erowded, shallow-
toothed; sori short num. often
much curved ....eereeieersenes Ve MMArINUM
(3) monstrous or abnormal ;
tall, fr. and pin. symmet. mul-
tifid at apex, the tassels
crispy (rhaticum type)...... v. multifidum
tall, fr. and pin. symmet. multi-
fid at apex, the tassels plane
(incisum type) ...ecevencnnnes v. polydactylon
tall, fr. and pin. corymbosely
subsym. mult. at apex, the
tassels large crispy ......... v. corymbiferum
tall, fr. and pin. unsymmet. mul-
tifid at apex, the tassels
L‘Ti.‘-i[:}‘, 2erm. l‘ll‘:]r:lll[&. ...... v. depauperatum
dwf., fr. branched, apices dilated
and multifid-crisped ......... V. crispum

latifolium
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VII.-—ASPLENIUM.

Ultimate divisions with a midvein
Fr. bipinnate, rarely sub-bipin-
nate, lanceolate: sori short,
t.e., oblong
small narrow, primary rachis
BEDDENL. ossommrnaisosnrrnnns . L. fontanum
larger broader, bipin.; pnls.
distinet, primary rachis
BCALY siuea cecrasnsnninnesiae 2« lANICEGOlALUM
pin. sub-pin. or only lobed at
base, wavy, pnls. mostly
confiuent ...oiiioisnsse v. microdon
Fr. bi-tri-pinnate ovate or deltoid;
sori linear, i.e., elongate
fr. bi-tri-pinnate, segm. cun-
eato-oblong, or subtrape-
zioid shallowly lobed or
toothed, teeth acute (fr.
and pinn. acute or acum.) 3. Adiantum-
fr. tripinn., segm. nar. lanceo- nigrum
lateinciso-pinnatifid, lobes
linear very acute (fr. and
pinna caudate) ............ w.acutum
fr. bipinn., pinne bluntish, pnls.
ovate, their blunt apices
toothed ............e0eeeen. V. ODtusum
Fr. pinnate, rarely sub-bipinnate
rachis winged........cceeisreenn.. 4. Marinum
pin. sub-pin. at base, deeply

pinnatif. throughout ...... v.subbipinnatum
rachis not winged, black
throughout
(1) fr. normal:
pnls entire or crenate ...... 5. Trichomanes

pnls. pinnatifid-incised ...... Vs incisum
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(2) fr. monstrous or abnormal :
symmet. multifid-crisped at
apex, rachis undivided v. cristatum
rachis bi-tri-dichotomous in
upper parts, the apices
multifid erisped ............ v. multifidum
rachis not winged, green above 6. viride
Ultimate divisions wanting a mid-
vein—
fr. deltoid bipinnate; pnls. cune-
ate, the ant. marg. evenly-
toothed ; indusium erenulate 7, Ruta-muraria
fr. linear pinnate, rarely bipin.,
pinnxe alternate, uneqnally

toothed at apex; indusium

"L 1y, SRR cieeeneeeene 8, germanicum
fr. nar. simple, or of two or three

rachiform segm., with dis-
tant linear marg. teeth; in-

dugium entire.....ceccunees ... 9, septentrionale

VIII.—-SCOLOPENDRIUM.
*." The vars, here given mostly represent groups of sub-vars.

Fr. oblong strap-shaped, normal in
outline
entire, the base cordate (type)... 1. vulgare
narrow, subtruncate at base,
obtuse, irregularly lobed,
slightly wavy, fertile......... v. polyschides
narrow, irregularly lobed, the
lobes  with  uniform  blunt
teeth, midrib not reaching
the blunt apex ....cicoemses . v.obtusidentatum
enate or lobed, obtuse, the mid-
rib exeurrent horn-like be-

If)w t-hL" Ftl]["'x T I LIl v. ﬂﬂ'mutﬂm



46 BRITISH SPECIES AND VARIETIES.

narrow, truncate at base, inciso-
lobate, margin double, i.e.,
epidermis of under surf. de-
vel. into a lobed excurrent
membrane, which, as well as
the frond, bears sori ......... V. marginatum
normal below, crenato-lobate
above, suprasoriferous ..... v.crenato-lobatum
much undulated, the base strongly
auriculato-cordate, usually
DATTON  ..cssessnsinsensaiininss  Weo SXiSpUm
Fr. irregular, plane:
variable, usually with a reniform
branch or reniformly-lobed
below, sometimes consisting
of two renif. branches only v, variabile
Fr. with longitud. excurrent memb.
on upper surf. . ............... v. supralineatum
Fr. muricate or papillose on upper
surface ...... eeresene seeeeses o+ Ve MUricatum
Fronds multifidly dilated, usually
short and broad :
furcately divided, many times,
the divisions plane or wari-
ously multifid-crisped, usually
fertile; stipes sometimes ra-
mose; (numerous sub-varieties) V. multifidum
strap-shaped or (on same pl)
broadly-ovate; marg. inciso-
lobate, lobes unequally pro-
longed sometimes  crisped,
apex multifid-crisped, basal
lobes often enlarged, multi-
fid-crisped ...oissssniisussnivaanss v. laceratum

IX. CETERACH.

Fr. coriaceous sinuato-pinnatifid,
densely scaly beneath ..... ... I officinarum
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X.—-BLECHNUM.

Fronds dimorphous, the fertile con-
tracted

normal, linear-lane. pectinato-

pinnatifid ... .cceevneeeenis... 1. Spicant
rachis divided, apices multifid.-

crisped ..... FHE———. R . V. ramosum
rachis divided, apices repeatedly

forked, flat, divisions acutely

prolonged ....oevvieninnana... V. multifurcatum

XI.—-PTERIS.

Fr. bi-tri-pinnate, pnls. pinnatifid... 1. aquilina
pinnules entire .uou.iveeieeeinnnen.s Ve integerrima
fr. and pinnwe (or pinnules) mul-

tifid.-crisped at apex.. ...... V.maultifida

XIIL. -ADIANTUM.
Fr. bi-tripin., pnls oblique cuneate 1. Capillus-veneris

XIII.- CYSTOPTERIS.
Fr.lanceolate bi-subtri-pinnate, pin-
ne lanceolate: ..iiiiiviiniiions

pnls.* ovate acute pinnatifid, teeth

B N S e 1. fragilis
pnls. lanc. pinnatif., teeth longer

NAITOW ACULE ..ccvuveaneseea..e V. aNgUstata
pnls. oblong or obl.-ovate

distinet, pinnatifid, teeth blunt  v. dentata
imbricate, lobed, with shallow

blunt teeth, pinnw deflexed wv.Dickieana
Fr. lanceol. subtripinnate, pinnux

ovate, serm. linear with short

blunt retuse teeth .vuvueveueennn, 2. regia
Fr. triangular tripinnate, caulex
creeping...., e (s RS o e 3. Montana

* Pinnules of the middle of the frond
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X1V —WOODSIA.

Fr. obl.-lanceol subulato-squamose,

pin. oblong or ovate-obl. obtuse,

stipes and rach. crinite chaffy 1 ilvensis
Fr. linear, slightly hairy, not scaly,

pin. triang.-ovate obt., st. and

rach. slightly hairy ..... «.eee 2. alpina

XV.—TRICHOMANES.
Fr. tri-quadri-pinnatif., ovate-lane.,
or triang.-ovate.................. 1. radicans
fr. narr. lanc. ovate, prim. di-
visions narrow, distant...... v. Andrewsii

XVIL-HYMENOPHYLLUNM.

Pinna sub-vertical pinnatif.; invo-

lucres compressed serrate, ses-

sile, erect ..... ceersasens seeenaes 1o tUnbridgense
Pinnwe decurv. sub-unilateral, digi-

tately pinnatif.; invol. inflated

entire, stalked, decurved in an

oppos. direction to the segm. 2. unilaterale

XVII.—OSMUNDA.
Fr. bipin., fruct. panicled at top ... 1. regalis

XVIII.—-BOTRYCHIUM.
Fr. two-branched; ster. obl. pin-
nate ; pinnee lunate............ 1. Lunaria
ster. branch deltoid pinnate; pinna
linear pinnatif. ............... V. rutace!

XIX.—OPHIOGLOSSUDM.
Fr. larger, solitary, two-branched;
ster. br. memb. ovate obtuse... 1. vulgatum
Fr. small, often 2-3 together, two-
branched ; ster. branch linearor .
linear-lanc, small fleshy ...... 2. lusitanicum



THE BRITISH FERNS.

r——

Genus 1. POLYPODIUM, Linnceus.
POLYPODY.

Sore non-indusiate, globose or ovoid, superficial or im-
mersed, the receptacles terminal or medial on the free
veins. Veins simple or forked, from a central costa (or
simple costeform in the ultimate segments—in exotic
species); venules free. .

Fronds coriaceous herbaceous or membranaceous,
simple pinnatifid pinnate or bi-tri-pinnate, the stipes
articulated or continuous with the rhizome, the pinnwe
sometimes articulated with the rachis. Rhizome creeping ;
short, erect or decumbent ; or caudiciform.—Name from
the Greek polys, many; and pous, podos, a foot.

The type of this genus is the common Polypody, which
Mr. Newman separates with the name Ctenopteris, thus
removing to a new genus the typical species. The
other species form his genera Gymnocarpium and Pseuda-
thyrium, both without satisfactory distinctive characters.
Polypodium is known by its dot-like naked masses of
spure-cases,

(1.) Polypodium vulgare, Linneus.— Common
Polypody.— Fronds deeply pinnatifid, linear-oblong or
ovate-oblong, acuminate ; lobes linear oblong, obtuse or

acute, obscurely serrate, the upper smaller.

PoLyroDiUM VULGARE, Linnmus, Schkuhr, Crypt, t. 11.
Eng. Bot. t. 1149, Boit. Fil. 32, t. 18. 8m. Eng. Fl, Iv, 287.
Hook and Arn. Brit. FL. 566, Bab, Man. 408. Deak. Florig.
Brit. iv. 37. Moore, Nature Printed Ferns, t. 1. Sowerby, Ferns,
9, t. 1,—P. VITERBIENSE, Boccone.—P. VIRGINIANUM, of gardens,—
P. RoREALE, Salisbury.—P. oFFicINALE, Guldenstadt,— P, pinna-
TIFInUM, Gilibert,—CTENOPTERIS VULGARIS Newm. App. xxix ;
[d. Hist. 41.

E
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Var. semilacerum: fronds pinnatifid and fertile above,
bipinnatifid below ; lobules distinet, linear, acute, serrate,
POLYPODIUM VULGARE SEMILACERUM, Link. Moore, Nat. Print.
Ferns, t. 2.—P. v. misEr~icom Moore, Handbk. ed. 2, 44. Sow-
erb. Ferns, 10.—F. v. sinvaTom, Francis, Anal. 24 —P. v. SERRA-

TuM, Herb. Mus. Brit.—P. v. camsricuM, Sm. Eng. Fl. iv., 268
(part).

Var. cambricum : fronds barren, bipinnatifid through-
out; lobules crowded, linear or linear-lanceolate, acumi-
nate, serrate.

PoLYropIUM VULGARE cAMBRICUM, Willdenow. Bolt. Fil, t. 2.,

f. 5 a. Moore, Nat, Print, Ferns, t. 3.—P. camsricoMm, Linngus,—
P. vacisiaTes, Lamarck.—P. caMsricUM, V. criIsPUM, Desvausx,

Rhizome perennial, creeping, branched, as thick as a
swan's quill, densely clothed while young with rust-
coloured, taper-pointed, deciduous scales, at length be-
coming bare and green, furnished with hairy branching
fibrous roots. Vernation circinate. Stipes usually nearly
equal in length to the leafy portion of the frond, at the
base distinctly articulated with the caudex. Fronds
lateral, narrow, elongate-oblong, or more or less ovate
in outline, from three to twelve, or eighteen inches in
length, subeoriaceous, erect or drooping, deeply pinnatifid.
Lobes flat, linear-oblong, parallel, shorter towards the
apex of the frond, obscurely serrated, and blunt-pointed,
occasionally acute. FPenation of each lobe, consisting
of a tortuous prominent mid-vein, alternately branching ;
the lateral veins again branched into 3-5 branches
(venules) of which the lowest anterior one reaches about
mid-way to the margin, and terminates, when fertile
in a sorus or cluster of spore-cases, when barren in
a transparent club-like apex; the other wvenules also
terminate in club-like heads, which form a line near
the margin of the lobes. Fructification dorsal, 7. e., on
the back of the frond, usually confined to its upper
half.  Sori circular, rarely sub-oblong, entirely without
indusia, often becoming crowded and confluent. Spore-
cases tawny or orange-coloured. Spores muriculate,
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|Polypodium vulgare.]

oblong or kidney-shaped,
yellow.

This wvery common
species, which is ever-
green in sheltered places,
and is found growing
on decaying stumps, on
the trunks of living
trees, on old thatched
roofs, on walls, moist
rocks, and shady banks,
is generally distributed
throughout GGreat Britain
and Ireland. It is also
found all over Europe;
in the Canaries and the
adjacent isles; in Algiers
and South Africa; in
Siberia, extending east-
wards to Kamtchatka,
and westwards to Ar-
menia; in North-west
America, e. g., Sitka,
Columbia ; in Canada and
the United States; while
the same, or a closely-
allied plant, occurs in
California, and a form,
hardly a variety, in
Mexico and (Guatemala.

The var. SEMILACERUM
i3 a very elegant plant.
Its peculiarity consists
in the lower segments
being barren, and deeply
pinnatifid, while the up-
per ones are crenate and
fertile, It belongs to a

E2
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series of forms remarkable for a tendency to develop
breadth rather than length in the fronds, and also
remarkable in being paler and of a sub-glaucous green
beneath. The best forms of this variety have been
found in Ireland, at Killarney, and by the Dargle,
Wicklow; but others less marked have been found
in Monmouthshire and Carnarvonshire, in Devon, Norfolk,
and Kent. It is often known as the Irish Polypody.

The var. CAMBRICUM,
or Welsh Polypody, is
of denser growth, ovate, |
or ovate-oblong, and bi-
pinnatifid throughout; .
the lobes crowded nar-
row below, acuminate,
much widened in the
centre; the whole mar-
gin, except the very base
and apex, cut into nar-
row, sharp-pointed, ser-
rated, crowded lobules.
Like the Irish Polypody,
itis quite constant; but,
unlike that, it is al-
ways barren. It was ori-
ginally found in Wales,
and has been recently
obtained near Maccles- [Polypodium vulgare.)
field. This, and the Irish Polypody, are two of the
most beautiful of evergreen hardy ferns.

There are many other variations recognised by cultiva-
tors, which we can only briefly record; of these the
following belong to the narrow or typical form of the
species :—
acutum: in this the tips of the segments are narrowed to

a longish taper point; found in the south of England.

(Nat. Print. Ferns, t. 1, E.)
bifidum : has the lobes generally bifid or two-cleft, but
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sometimes three or four-cleft, all the lobes being seldom
alike affected ; not unfrequent. Of this, ramosum is a
more developed form, often branched in the rachis.
(Nat. Print. Ferns, t. 1, F.).

gﬂk‘f’?
Vi s
\ ;
S 5
L

interruptum : has the
lobes interrupted
or irregular, here
and there wanting,
some irregularly
bifid, or multifid,
or laciniated ; rare,
© stnuatum : is allied to
interruptum; the
lobes sinuous or
waved, irregularly
lobed. the lobules
sharply  serrate;
rare.
laciniatum: has the
lobes of different
lengths, and simp-
ly but irregularly
notched, and some-
what crisped.
marginatum : has the
epidermis of the
under surface split
away, as it were,
from the margins
of the lobes, and
receding  towards
the mid - vein;
[P.¥. cambricum.] rare.
* gerrulatum : has the teeth of the lobes minutely serrate;
it is a dwarf form; rare.
multifidum : has the apex of the frond bifid or multifid,
and belongs either to the normal or the serrate form.
auritum : has more or fewer enlarged lobules at the ante-
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rior base of the lobes, forming an ear or auricle;
rather rare.

[Polvpodium vulgare vars ;=a acutum; & bifidum; e serratum ;
d auritum ; e crenatum; f semilacerum.]

/  serratum: has the lobes sharply and deeply serrate; the
sori are sometimes oblong ; it occurs occasionally with
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broader fronds, and rounded enlarged teeth or lobules

approaching crenatum ; not uncommon.  (Nat. Print.
Ferns, t. 2, B.)
The following belong to the broader form of the
species :—
ovatum : has the fronds nearly exactly ovate, coriaceous’
obscurely-toothed or crenulate; rare.
denticulatum : has the frond broad-oblong, less coriaceous,
abrupt and caudate at the apex, the lobes distantly
and finely sharp-toothed ; rare.

erenatum : has large broad ovate fronds, the segments
crenate, or crenato-lobate, often undulated; somewhat

variable; rare. (Nat Print. I'erns, t. 3 B.)
truncatum : has the lobes deeply serrated or lobed, the

lobules minutely serrated; the fronds are sometimes

truncate or cut short, the leafy parts wanting, and the
veins projecting, forming irregular points; rare. An-
other curious form belonging to this type is multiforme,
which has fronds very diverse, variously truncate, bifid
or multifid, or with irregularly exaggerated pinne or
auricles ; it was found by Mr. Clowes, at Windermere.
omnilacerwm : has the lobes irregularly pinnatifid in the
way of cambricum, the lobules being narrow and jagged,
but less crowded ; it is fertile. This rare variety was
found by Mr. Bennett, near Ross, Herefordshire.

The Polypody is invested with an antiquated medi-
cinal reputation. The rhizome has a sweetish taste,
which, by long boiling, 1s said to become bitter; an in-
fusion of it, when fresh, is considered as a mild laxative.
A decoction of the fronds has been used in country
places as a cure for colds and the hooping cough, in chil-
dren; for this purpose the matured fruitful fronds ga-
thered in the autumn are dried, and when required for
use are slowly boiled with coarse sugar. Polypody is
used as a demulcent by the Italians, as we learn from
Dr. Deakin. The fronds also yield a considerable quan-
tity of carbonate of potass on being burnt; this is oba
tained by boiling the ashes in water, the liquor Imin,_-;
strained and evaporated until the crystals are formed.



This fern is well adapted for planting on artificial
rockwork, and among rustic work formed of the stumps
of old trees, especially delighting to extend its creeping
stem over a decaying mossy tree-stump. Its fronds, de-
pending from the trunks and exposed roots of old trees,
on deep shady banks, under which circumstances it is
often seen naturally, are decidedly ornamental. Light
porous soil, or a thoroughly-drained medium for its
roots, are essential; and it does not appear to thrive in
a London atmosphere. It is readily increased by divid-
ing the branched rhizome,

(2.) Polypodium Phegopteris, Linnwus.—Moun-
tain Polypody, or Beech Fern.—Fronds ovate-triangu-
gular, acuminate, pinnate below; pinne lanceolate, the
lower pair distinct sessile, usually deflexed, pinnatifid ;
lobules linear oblong, blunt; upper pinne united.

PoLyropitm PHEGoOPTERIS, Linnmus. Bolt. Fil. 86. t. 20
Schkuhr, Crypt. t. 20. Eng. Bot. t. 2224 (and t. 1018 as Thelyp-
teris). Sm. Eng. Fl. iv. 269. Hook. and Arn. Brit. FlL 5686.
Bab, Man, 408. Deak. Florig. Brit, iv. 41. Moore, Nat. Print.
Ferns, t. 4. Sowerb. Ferns, 11, t. 2—P. cosxecTiLE, Michaux.
—P, LATEBROSUM, Salisbury,—PoLysTICHUM PHEGOPTERIS, Roth.
—LasTREA PHEGOPTERIS Bory. Newm. Nat. Alm, 1844, 17 ; Brit.
. ed 2, 13.—GyMNocARPIUM PHEGOPTERIS, Newm. App. xxiii;
1d. Hist. 49 —PHEGOPTERIS POLYPODIOIDES, Fée.— PHEGOPTERIS
VULGARIS, Mettenius,

Rhizome perennial, extensively creeping, slender, dark-
coloured, slightly scaly, producing black fibrous roots.
Vernation circinate. Stipes as long as, or frequently
longer, than the frond, brittle, erect, pale green, fur-
nished below with a few narrow scales, above with minute
reversed hairs; distant and lateral on the rhizome, ad-
herent. Fronds, ovate-triangular, tapering to a longish
point, from four to twenty inches in length: hairy,
membranaceo-herbaceous, pale green, pinnate below, pin-
natifid above. Pinne deeply pinnatifid, those near the
apex becoming entire, linear-acuminate, usually opposite,
sometimes alternate, the lower pair lanceolate, deflexed,
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cessile. attached by the midrib; the next pair more or
less adnate at the base, the remainder united to the rachis
by their whole width, so that, when opposite, a eruciform

[ Polypodium P’hegopteris, ]

ficure is formed by the contact of the basal segments.
In the upper part of the frond, the decurrent bases of
the pinne are continuous along the rachis. Lobes oblong-
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obtuse, entire or slightly crenate-dentate. Venation of the
ultimate lobes consisting of a slender flexuous mid-vein,
scarcely thicker than the wveins, which are alternate,
mostly unbranched, and extending to the margin; those
near the base of the segments bear a small sorus near
their extremity. Sori circular, almost marginal. Spore-
cases small, pale brown. Spores ovate, smooth.

This species, which produces annual fronds, renewed
in May, though somewhat local, is common in some loca-
lities, and widely dispersed in Great Britain, occurring
in moist mountainous situations, in damp woods, and in
the vicinity of waterfalls. It occurs in the southern,
western, and northern districts of England; in Wales;
rather generally in Scotland, and
rarely in Ireland. The species
is also distributed throughout
Europe, from Iceland to Italy.
It is found in Algeria; in
Unalascka, Kamtchatka, and
the Altai mountains; and is
widely dispersed in North and
North-west America,

[P. Phegopteris.] This is a free-growing plant,
requiring a very abundant sup-

ply of moisture, both about its roots and fronds. The
soil, however, should be well drained, that this moisture
may not become stagnant. It requires shade and a moist
atmosphere to secure the most perfect growth under arti-
ficial circumstances. If planted on artificial rockwork,
it should be placed where these conditions may be secured,
and where it will also enjoy shelter in other respects. As
a pot plant it should be planted in turfy peat soil, mixed
with decayed tree leaves, broken sandstone and sand ; the
pots being well drained. In the summer it succeeds
best in a cold frame, shaded from bright sunshine. The
spray of a waterfall, in which the plant delights, may
be imitated, by suspending over them a small vessel of
water, which, furnished with a coarse worsted-thread




I.—POLYPODIUM. bd

syphon, may be made tosupply a succession of water-
drops, to fall on a stone near the plant, and thus keep
it constantly sprinkled.

(3.) Polypodium alpestre, Sprengel.—Alpine Po-
lypody.—Fronds lanceolate, herbaceous, suberect, bipin-
nate ; pinne narrow lanceolate from a broad base, spread-

ing or ascending ; pinnules ovate-oblong, or subfalcately

ovate-lanceolate, pinnatifid; segments oblong bluntish
serrate ; stipes short; secondary rachis narrowly winged ;
(sori rarely spuriously indusiate).

PoLyropiom ALPESTRE, Sprengel. Moore, Nat. Print. Ferns,
t. 7. Henfr. Frane. Anal. 5 ed. 28, supp. pl. f 2 A. Sowerb.
Ferns 84, t, 49.—P. ruETICUM, Pallas: Ledeb.: Fries: Woods; not
of Linneus.—AspipiuM ALPESTRE, Hoppe. Schkuohr, Crypt. 58, t.
60.—A. RELETICUM, Swartz.—FPSEUDATHYRIUM ALPESTRE, Newm.
App. xiv.; Id. Hist, 199.—ATHYRIUM ALPESTRE, Nylander.—
PHEGOPTERIS ALPESTRIS, Mettenius.

Var. flexile : fronds slender, flaceid, narrow-lanceolate
bipinnate; pinnz short, ovate-lanceolate, spreading or
deflexed ; pinnules oblong, obtuse or acutish, narrowed
below, sessile or adnate, distantly lobed or toothed;
stipes very short.

PoLYPODIUM ALPESTRE, V. FLEXILE, Moore, Nat. Print. Ferns, t.
7 0.e.—P. FLEXILE, Moore, ed. 2, 225. Henfrey, Franc, Anal. b ed.,

29, supp. pl f. 2 B,—PSEUDATHYRIUM FLEXILE, Newman, I’hytol.
iv. 304 ; Id. Hist. 208—ATHYRIUM ? FLEXILE, Moore, IIb.

Caudex perennial, short, erect or decumbent, having
a tendency to become divided into several scaly crowns
or distinct axes, to which the adherent fronds are terminal.
Vernation circinate.  Stipes short, one-sixth to one-
fourth the length of the frond, stoutish, clothed sparingly
with ovate-lanceolate pale brown scales; rachis stout,
rounded behind, that of the pinn@e furnished with
a narrow leafy wing. Fronds from one to three
feet and upwards, usually a foot and a half in
height; erect or ascending, herbaceous, dark green,
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lanceolate, the base narrowed about equally “with the
apex, bipinnate or subtripinnate. Pirne broadly linear or
lanceolate acuminate, spreading. Pinnules ovate oblong,
sometimes ovate lanceolate or oblong ovate, acute, with
a narrow attachment, but connected by the wing of the
rachis, deeply pinnatifid, or sometimes almost again
pinnate; segments oblong obtuse, sharply serrate, espe-
dally at the apex and on the anterior margin. Venation
of the pinnules, consisting of a tortuous mid-vein, which
throws off into each segment a pinnate branch, or vein,
whose ramifications, the venules, are simple, and extend
almost to the margin; the lowest anterior venule, which
is directed towards the lowest anterior tooth, usually
bears a sorus, some distance below its apex, the sori
then forming a single series on each side the mid-vein ;
sometimes however, especially in the larger pinnules,
other of the lower venules, bear sori, about four being the
averare number on each lobe. Sori at first distinet,
small, and circular, naked or spuriously indusiate, some-
times crowded and becoming confluent. Spore-cases
brown, numerous. Spores somewhat muriculate, round-
ish or oblong.

This fern, which produces annual fronds renewed in
April or May, and has much resemblance to Athyrium
Filiz-fiemina, has, so far as regards the United Kingdom,
been found only in the Highlands of Scotland, in the
counties of Aberdeen, Forfar, Inverness, and Perth, where
it is abundant at from 3,000 to 4,000 feet elevation, and
occurs, though less plentifully, down to 2,000 feet. The
same fern is widely dispersed in Europe, occurring in
Norway, Sweden, Lapland, and Russia, in Switzerland,
and in Germany. It is also found in the Caucasus, and
a very similar, perhaps identical species, has been ga-
thered at Sitka.

The var. rrLEXILE, or Flexile Polypody, is a very
distinet variety, differing in being more slender and
flaccid, and of narrower outline, consequently having
shorter pinne, with a considerably reduced number of
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pinnules; in the form of the pinnules, which are ob-

[P. alpestre o. flexile.]
of the vein, and the sori are thus slightly elongated

ywzs» long, narrowed be-

low, sessile or ad-
nate, and distantly
toothed ; in the very
short, or almost ob-
solete stipes, and in
a tendency to bear
perfect sori at the
base of the frond,
while the apex is
barren. The stipes
is not, however, con-
stantly wanting, but
is always very short.
Fronds six to twelve
or eighteen inches
in length. Pinne,
spreading or more or
less deflexed, short,
with about six or
eight pairs of pin-
nules. Sori few, six
or eight on a pin-
nule, usually dis-
tinet; in the cnl-
tivated plants, nu-
merous in the lower
half and scarcely ex-
tending upwards be-
vond the middle of
the frond, but often
dispersed over the
whole surface ; some-
times the spore cases
appear to be at-
tached to the side
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rather than circular, indicating an affinity with
Athyrium; and occasionally a peculiar membranaceo-
filamentous development occurs in the position of an
indusinm again indicating affinity with the -ciliated
indusia of Athyrium, but the more perfect sori are with-
out trace of this indusioid growth, and truly polypodioid.
This has been found only in Glen Prosen, Clova, by Mr.
Backhouse.

The Alpine Polypody occurs in many forms, analogous
to those which the Lady Fern assumes. The most marked
are the following :—

lancewm : fronds large, stout, subtripinnate; pinnules
elongate, ovate-lanceolate or sometimes sublinear, sub-
falcate, deeply pinnatifid, with obtuse serrated segments,
the lower of which are almost separated.

tripinnatum : fronds large, stout, tripinnate, pinnules
1—14% inch long, oblong-ovate, with oblong secondary
pinnules, the upper united by the wing of their rachis,
the lower distinct to the base.

The plant known as Athyrium Filiz-fiemina premorsum,
very probably belongs to this species.

We have mentioned the supposed covers to the sori
occasionally found in this species, as spurious indusia.
These we have noticed both in living plants of the spe-
cies, and in dried specimens of the variety flexile, but they
are only occasional, and even rare, and appear never to
occur in company with the more perfect sori, but only
where the spore cases are much fewer in number. To
us they have the appearance of thin lacerated membran-
aceo-filamentous expansions of those points of the veins
which form the receptacles; and they appear to arise
from some cause, perhaps inherent, which limits the
power of producing spore cases to the side or base of the
receptacle, while on the upper side its cells are directly
prolonged into the indusioid membrane; but in no case
do they appear to be of the nature of true indusia. Whilst,
therefore, so many of the sori—not only the majority,
but all, with few exceptions, and those exceptions having
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so much the character of abnormal growths—really ap-
pear to be the round naked masses of Polypodium, we
have no alternative but to retain the plant in that genus.

This fern is perfectly hardy, and, though not com-
parable for delicacy with some states of the Lady fern, is
not inelegant. In the hardy rockery, or in pots, it will
grow readily in well drained porous loamy soil; and it
may be increased by dividing the tufted caudex.

[Polypodium Dryopteris.]

‘(-1.) Polypodium Dryopteris, [iuncus.—Smooth
three-branched Polypody, or Oak fern.—Fronds pentan-
gular-deltoid, ternate, smooth, membranaceous ; branches

pinnate ; pinnge deeply pinnatifid, sometimes pinnate at
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the base; lobules (or pinnules) oblong, obtuse, crenate or
crenato-lobate ; stipes glabrous.

Poryropivy DrYoPTERIS, Linnaus. Schknhr, Crypt. 19, t. 25.
Bolt. FilL 32, t. 28. Sm. Eng. Bot. t. 616 ; Eng. Fl. iv. 209. Hk.
and Arn. Brit. Fl. 567. Bab. Man, 409. Deak. Flor. Brit. iv. 42,
Moore. Nat. IPrint. Ferns, t. 5. Sowerby, Ferns, 11, t. 3.—P.
FPULCHELLCOM, Salisbury.—PorLysTicaom DryorTERIS, Roth,—Las-
TREA DRYOPTERIS, Bory. Newm. Nut. Alm. 1844, 15; Id. Hist. 2
ed. 13.—GymxocarpPIiUM DuyYopTERIS, Newm. App. xxiv; Id.

Hist, 57.—FPHEGOPTERIS DRYOPTERIS, Fée.

Rhizome perennial, extensively creeping, branched,
slender, dark-coloured, slightly scaly, and producing
black fibrous roots. Vernation
circinate, the Dbranches rolled
up separately, so that the un-
developed fronds resemble three
little balls set on slender wires.
Stipes longer than the fronds,
frequently twice or thrice their
length, erect, brittle, slender,
dark-coloured, and with a few

[P. Dryopteris.] pale-brown lanceolate scales at

the base, otherwise smooth,

creen; lateral, distant, and adherent to the rhizome.
Fronds bright green, smooth, membranaceo-herbaceous,
four to twelve inches high, including the stipes; del-
toidly - pentangular in outline, three-branched, the
branches triangular, stalked, the central one largest,
equal-siderd, its rachis deflexed, the lateral ones set at an
obtuse angle, larger on their lower side, thus obliquely-
triangular. Branches pinnate at the base, pinnatifid
above; pinne usually opposite ; pinnate below, pinnatifid
above, acute and nearly entire at the apex.  Pinnules and
ultimate /obes oblong, obtuse, crenate or crenato-lobate ;
sometimes pinnatifid. The basal pair of pinnules of each
pinn@ when opposite, are placed crosswise, the two towards
the apex being nearly parallel, and smaller than the other
two which are divergent.  Venation of the crenato-lobate
pinnules consisting of a flexuous mid-vein, with alternate
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veins proceeding to each lobe, these veins pinnato-
furcately branched, the venules extending to the margin ;
the crenate pinnules have fewer venules. Sori borne over
the whole frond, on the anterior basal venules, below
their apex: small, circular, often numerous, and ranged
in a series on each side the mid-vein. Spore-cases small,
dark -brown. Spores, ovate, granulated.

This species, which has annual fronds renewed about
April, and growing up in succession, is almost entirely
confined to wild and mountainous rocky districts,
occurring in the drier parts of wet woods, and in the
neighbourhood of waterfalls ; sometimes growing on lime-
stone in company with P. Robertianum. It is found in
the south-western, central, and northern parts of
England, in Wales, in Scotland as far north as Suther-
land ; and rarely, in Ireland. It occurs generally over
Europe, from North Cape to Gibraltar and Italy; it is
recorded from Africa; agaln, from Siberia and Kamt-
chatka ; while, in America, it is found from Labrador and
Greenland, to Columbia and Sitka, as well as throughout
the United States.

This species is a moisture-loving plant, and also a
lover of shade and shelter; indeed, its delicate texture
would render it liable to injury if much exposed. It is,
however, an excellent dwarf rock fern, and very hardy.
It is a very free-growing pot plant, preferring light
loamy soil, and may be readily increased by the division
of its creeping rhizomes.

(5.) Polypodium Robertianum, fofinann.—Lime-
stone Polypody.—Fronds erect, rigid, glandulose, pen-
tancular-deltoid, subternate ; lower branches (or pinna)
bipinnate at the base, stalked, their pinnulets (or lobu-
lets) oblong, obtuse, crenate or nearly entire; the rest
sessile; stipes glandulose.

PorLyropium RoserTiANTM, Hoffmann (1795), Moore, Nat. Print.
Ferns, t. 6.—P, cALcAREUM, Smith, Fl. Brit. 1117 (1804) ; Eng.
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Fl. iv. 270 ; Eng. Bot. t. 1525. Hook and Arn,Fl. 667, Bab,
Man. 409. Deak. Florig. Brit. iv. 43. Newm. Hist. 2 ed,
131. Sowerby, Ferns 12, t. 4.—P. DRYOPTERIS VAR. Bolt. Fil,
33, t. L—NEeruroniuM DryopTERIS, Michaux.—LASTREA cALcA-
Bei, Bory. Newm. Nat. Alm, 184, 17.—L. RoBEsTIANA,
Newm, Hist. 2 ed, 17.,— GYMNOCARPIUM Rmm:11.'1'1,«.11».;:JIM1 Newm.
App. xxiv; Id. Hist. 63,—PHEGOPTERIS CALCAREA, Fée,

[Polypodium Robertianum.]

filnzome perennial, extensively creeping, branched,
thicker than a straw, dark brown, scaly, furnished with
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dark-coloured fibres. Vernation circinate, the pinn=
separately convolute. Stipes longer than the frond, often
twice as long, stoutish and succulent, becoming stiff]
erect, with pallid lanceolate scales about the base, pale
green, minutely glandular; lateral and adherent to the
rhizome ; rachis also clothed with very minute stalked
glands, which occur more or less over the whole frond,
giving it a dull mealy aspect. Fronds deep dull grayish
green, erect, firm herbaceous, glandulose, six to eighteen
inches high; deltoidly-pentangular, somewhat elongated
at the point, bipinnate, or partially three-branched, the
lateral branches, however, small, compared with the
central one, and like mere
enlarged pinnw.  Piane op-
posite, the lower pair largest,
obliquely triangular, shortly
stalked, the stalk always
shorter and more slender than
the main rachis, Dbipinnate
in vigorous fronds; the next
pair stalked or sessile, pin-
P. Robertianum.] nato-pinnatifid ; the upper all
sessile, pinnate or pinnatifid,
becoming less divided towards the point. Pinnules of
the lower pinna larger on the posterior side, of the other
pinng nearly equal ; pinnulets or lobulets oblong, obtuse,
entire or crenated. Venation of the lower posterior pin-
nules, consisting of a stout midvein, with a flexuous vein
passing up the centre of each lobulet, and alternately
branched ; venules simple or forked, extending to the
margin, the venule, or its anterior branch (veinlet),
bearing a sorus near the margin. Sori scattered over the
fronds, small, circular, forming a submarginal series.
Spore-cases pale brown. Spores ovate or oblong,
muriculate.
This species, which has annual fronds, renewed about
April or May, is confined to limestone districts, chiefly in
the western, central, and northern parts of England, and,
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in Wales, occurring in rocky exposed mountainous tracts.
It is found in other parts of Europe, e. g. Norway,
France, Switzerland, Germany, Hungary ; and, in Asia,
on the Himalaya Mountains. In America, it is found
both in the United States and Canada.

This species is closely allied to P. Dryopteris, but is
sufficiently distinguishable, by its stouter growth, its
mode of vernation, the composition of its fronds, and its
glandular-mealy surface.

A hardy and free-growing plant, and bearing expo-
sure to sun better than many of the herbaceous ferns.
It prefers loamy soil, and a most essential condition is
thorough drainage. It is easily managed as a pot plant,
and 1is, perhaps, benefited by the addition of a portion of
chalk or limestone to the soil, which should, by all
means, be kept open by drainage; as indeed ought to be
the case in the culture of all ferns not absolutely aquatics.
It is increased by dividing the creeping rhizome.



Genus 2. ALLOSORUS, Bernhardi.

Sori spuriously-indusiate, rotundate, covered by the
revolute sub-herbaceous margin of the pinnules, at length
confluent into a transverse line (parallel to the margin),
often becoming effuse; the receptacles punctiform. Veins
in the fertile fronds, simple or forked, from a central
costa; in the more divided sterile fronds, simple or
forked in the ultimate segments; venules free.

Fronds dimorphous, dwarf, herbaceous, bi-tri-pinnate,
the fertile contracted, ¢ e., with revolute siliculiform
pinnules, Rhizome short, decumbent.—Name from the
Greek allos, various ; and sorus, a heap.

The only British species of this genus is an elegant
little plant, somewhat resembling parsley. The genus
has, at first sight, considerable resemblance to Pteris,
from which, however, its polypodioid fructification,

punctiform receptacles, and nonindusiate roundish sori,
readily distinguish it.

(1.) Allosorus crispus, Bernkardi—Rock Brakes,
or Mountain Parsley Fern.—Fronds of two kinds, ovato-
deltoid, bi-tri-pinnate; ultimate divisions of sterile
fronds, obovate, wedge-shaped, often bifid; of the fertile
linear-oblong.

Arvrosorus crispvs, Bernhardi. Bab, Man. 408. Desk,
Florig. Brit, iv. 47: Newm. Hist. 35. Sowerby, Ferns. 69,
t. 39. Moore. Nat. Print. Ferns, t. 8.—0OsMUNDA cRISPA, Linn.
Bolt. Fil. 10, t. 7.—0. ropesTr1s, Salisbury.—PTERIS CRisPA,
Linn. MS.: Sm, Eng, Fl, iv. 306; Eng., Bot. t. 1160, Schkuhr
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Crypt. 90, t. 95.—P. TENUIFOLIA, Lamarck,—CRYPTOGEAMMA
cRisrA, 1. Brown. Hk. and Arn. DBr. Fl. 575.—PHoROLOBUS
CRISPUS, Desvaux.—ACROSTICHUM cCKISPUM, Villars,—OxNocLEa
crisPA, Hoffmann.—STEGANIA ONOCLEOIDES, Gray .—8. crisra, R,
Brown.—STRUTHIOPTERIS CRISPA, Wallroth.—BLECANUM cCRIS-
rry, Hartmann.

Rhizome perennial, tufted, short,
erect or decumbent, furnished
with pale-brown subulate scales,
and producing branched wiry
dark - coloured roots.  Fernation
circinate. Stipes equalling, or
longer than the frond, pale green,
slender, smooth ; terminal, and ad-
herent to the rhizome; rachis
smooth. Fronds
four to twelve
inches high, in-
cluding the
stipes;  herba-
ceous, delicate or
pale green, trian-
gular or ovate

[Allosorus erispus.]

trinpgul_f_tr,_:limumh ous, 1. e., of two forms, the sterile and
fertile dissimilar.  Sterile fronds usually about as long
as their stipes, bi-tri-pinnate, smooth ; pinne alternate,
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or subopposite, triangular-ovate, spreading, the lower
ones largest; pinnules ovate, largest on the posterior
side, pinnate or pinnatifid, the pinnulets or lobes ovate
or obovate-cuneate, the smaller ones cut into linear acute
teeth, the larger into cuneato-linear bifid lobules, having
acute incurved teeth. ZFertile fronds contracted, about
half as long as their stipes, tri-quadri-pinuate; pinne
ovate, spreading; pinnules ovate in outline, pinnate,
pinnato-pinnatifid, or bipinnate in different parts of the
frond, the ulti-
mate  divisions
stalked, obtuse,
linear or oblong
from the involu-
tion of the mar-
gins, which are
crenated, and in-
dusioid. Venation
in the ultimate
divisions of the
fertile  fronds,
consisting of a
flexuous  mid-
vein, which pro-
duces alternate
veins, or venules,
which are sim- [Allosoras erispus.]

ple, or rarely

forked, and extend nearly to the margin; in the sterile
fronds, the veins are repeatedly furcately branched, so
that a veinlet runs up the centre nearly to the front of
each segment, simple where the segment is simple, and
forked where it is bifid. Sori concealed by the reflexed
somewhat bleached margins of the pinnules, which
nearly meet over the midrib, small, roundish, near the
extremity of the venules, at first distinct, but soon be-
coming confluent, which has led to their being described
as forming two dense linear masses. Spore-cases small.
Spores smooth, roundish-oblong, or bluntly-triangular.
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This comparatively rare and local species produces
annual fronds, renewed about May. It is a mountain
rock plant, occurring chiefly in rough stony places, but
occasionally locating itself on walls. It is most abun-
dant in the north of England, and in Scotland, and is
also found in the midland and western districts of
England, and in Wales. In Ireland it is a rare species.
It is widely dispersed over Europe, extending from
Lapland and Norway, to Spain and Italy. It is also
found at Sitka, in North-west America. The Eastern
(Indian) species, A. Brunoniana, is very doubtfully dis-
tinet from the European plant.

This little fern is a free-growing plant, and very
elegant. It is naturally a stone-loving plant, and hence
is well adapted by its natural habits for planting on
masses of artificial rockwork. It also succeeds re-
markably well under pot-culture. When planted out
on rock-work, it should be fixed in situations where all
superfluity of water, which must be freely supplied, may
soon drain away. It grows best when shaded; indeed,
under artificial culture, the delicate texture for which
the ferns are generally so much admired, is favoured by a
moderate degree of shade. The potted plants must be
kept drier in winter than in summer; in the latter
season they ought to be pretty freely supplied with
water, but the moisture should never become stagnant
about them. It is propagated by division of the plant.



Genus 3. GYMNOGRAMMA, Desvaur.

Sor:t non-indusiate, linear, sometimes elongated,
simple or forked, i.e., bipartite, oblique, often at length
confluent; the receptacles elongate above, or continued
below the forks of the veins. Veins simple or forked,
from a central costa, or the costa sometimes indistinct;
venules free,

Fronds lobed pinnate or bipinnate, herbaceous, often
farinosely ceraceous, sometimes lanate beneath. Rhizome
short, erect, sometimes annual.—Name from the Greek
gymnos, naked; and gramme, a line.

This genus consists principally of tropical ferns, and
includes those beautiful species whose fronds, covered
beneath with a golden or silvery powder, are familiarly
known as Gold and Silver Ferns. The only British
species is a diminutive, delicate annual plant. The
genus is nearly allied to Grammitis, differing only in
having forked sori.

(1.) Gymnogramma leptophylla, Desvour.—
Small-leaved Gymnogram.—Fronds oblong-ovate, bi-
tri-pinnate, glabrous, fragile; pinne ovate; pinnules
ovato-cuneate, usually three-lobed, the lobes blunt bi-

dentate.

GYMNOGRAMMA LEPTOPHYLLA, Desvaux. Hook. and Grev.
Icon. Fil. t. 26, Newm. Hist. 12. Sowerby, Ferns, 83 t. 48.
Moore, Nat. Print. Ferns, t. 43 B.— (3. PALLISERENSE, Colenso,—
G. wNovE-ZELANDLE, Colenso. — POLYPODIUM LEPTOPHYLLUM,
Linnmus. Schkuohr. Crypt. t. 26 —ACROSTICHUM LEPTOPHYLLUM,
De Candolle.— GRAMMITIS LEPTOPEYLLA, Swartz. Syn. 23, t. 1., f. 6.
—(OSMUNDA LEPTOPHYLLA, Lamarck.— ASPLENIUM LEPTOPHYLLUM,
Cavanilles,. —HEMIONITIS LEPTOPHYLLA, Lugasca—ANOGRAMMA
LEPTOPHYLLA, Link.—DicRaxopIUM, Newman.
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Caudex  annual,

or sometimes bien- 3

pial, small, sub- Y2
globose, forming a s
little crown, fixed -
by a few short fibres. & 1"15
Vernation circinate. )
Stipes of the mature N 048
fronds as long as, or RV ] '
longer than the AV
fronds, smooth shin- "" s
ing, dark chestnu :

brown, paler up-
wards; erect, ter-
minal and adherent

[Gymnogramma leptophylla.]
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to the caudex. ZFronds delicately membranaceo-herba-
ceous, fragile, pale vellowish green, slightly hairy when
young, afterwards smooth; the earlier developed from
the prothallus are small, fan-shaped, half aninch high,
divided into two or three lobes, the lobes again dicho-
tomously-lobed, with blunt bifid lobules; to these suc-
ceed one or two which are pinnate, an inch or two long,
baving obliquely fan-shaped three-lobed pinna, tapering
to the base and decurrent, divided as the former; both
these forms are spreading, more expanded than the rest,
and usually barren. Mature fronds two or three in
number, larger, erect, from three to six or eight inches
high, oblong-ovate, bi-tri-pinnate;
pinne  alternate, ovate-triangular,
Pinnules alterrate, ovate-cuneate,
wedge-shaped at the base, and
scarcely stalked, subdecurrent, three-
lobed, the lobes obovate, slightly
and bluntly notched at the apex, so
as to become two-toothed. Venation
of the pinnules, consisting of a vein
so dichotomously branched, as to [G. leptophylla.]
form a venule for each lobe, and a

veinlet for each tooth. Fructification occupying the
whole frond. Sori linear, forked; spore-cases attached
along the ultimate wveinlets, and extending below the
fork, or simple in undivided lobes ; at first distinet, often
becoming confluent. Spore-cases numerous, brown. Spores
roundish, or bluntly triangular, faintly striato-punctate,
dark brown-purple.

This interesting little fern is found in Jersev, and
hence becomes (politically, rather than geographically)
British. It there grows in several localities, principally
in the neighbourhood of St. Lawrence, St. Aubin’s, and
St. Haule. It is found on moist banks, having a south-
western aspect, and is surrounded by liverworts and
mosses, which are sufficient evidence of abundant
moisture, We learn that in these situations the pro-
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thallus is developed in the damp late autumnal months,
being perfectly formed in November; by January three
or four fronds have been produced; about April or May
the growth is mature; and by August the plants have
perished. Sometimes, in cultivation, the fronds are not
produced till the second year.

This little fern is remarkable for its wide dispersion.
In Europe, it ranges from Jersey, France, and Switzer-
land, into Germany, extending to Spain, Portugal, and
Gibraltar, on the one hand, and to Italy, Sicily, and
Greece, on the other. It is found in India, and in the
Islands of the Persian Gulf; in Algiers, Morocco,
Abyssinia, the Atlantic Isles, and the Cape of Good
Hope; at Vera Cruz, in Mexico; in Victoria, at Swan
River, as well as in Tasmania, and New Zealand.

This fern is properly a greenhouse or half-hardy
species, requiring a moist, calm atmosphere, and a shady
situation, such as a close shady frame. It will, however,
readily accommodate itself to a much higher tempera-
ture, and may be cultivated with good success in a hot-
house, where, in company with G. cherophylla, an
annual West Indian species, it will scatter its spores,
and grow up without care, if any suitable situation in
the house is left undisturbed. Any light sandy soil will
suit it, and if grown in pots, several plants should be
associated in the same pot. Its small size, quick as well
as free growth, and delicate structure, will render it both
suitable and interesting for a Wardian Case.



Genus 4. POLYSTICHUM, (Roth) Schott.

SHIELD FERN.

Sori indusiate, globose; the receptacles medial or
rarely terminal on the venules. Jndusium orbicular,
peltate. Veins pinnato-furcate or simply forked, from
a central costa; venules free; the lower anterior one
usually, sometimes more, fertile.

Fronds simple pinnate or bi-tri-pinnate, rigid, coria-
ceous, the margins usually mucronato-serrate. Rhizome
short, thick, erect.—Name from the Greek polys, many ;
and stichos, order.

This genus embraces several ferns, of which the ex-
tremes are of very dissimilar appearance, but so closely
connected by intermediate forms, as to give rise to much
difference of opinion, as to what should be regarded as
distinct. The group being the most typical portion of
the native species of the old genus Aspidium, it is pro-
posed to retain for it the English name, Shield Fern,
belonging to that genus.

(1.) Polystichum Lonchitis, Roth,.—Alpine Shield
Fern, or Holly Fern.—Fronds narrow, linear-lanceolate,
rigid, pinnate; pinne falcately - lanceolate, acute,
spinosely-serrate, auricled at the base above, obliquely
wedge-shaped, or rounded, below, the lowest often with
hoth anterior and posterior auricle.

PorysTicaos™ roncnrris, Roth. Schott, Gen. Fil. t. 9. Deak.
Flor. Brit. iv., 89. Bab. Man. 411. Sowerby, Ferns 30, t. 15.
Newm. Hist, 103. Moore, Nat. Pr. Ferns, t. $.—PoLyropium
LoxcHiTis, Linnaeus., Bolton, Fil. 34, t. 19. Smith, Eng. Bot.
t. 797.—Aspriprum LoncarTis, Swartz. Behkuhr, Crypt. 29, t. 29,

?}m, Eng. Fl.iv. 271. Hk, and Arn. Brit, Fl, 568. A. ASPERUM
ray.
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Caudex thick, erect or decumbent, scaly above,
with a stout woody central axis, and dark rigid wiry
roots.  Fernation circinate,

Stipes usually short, some-

times 2-3 inches long, with

W/ large ovate or broadly lan-
g ceolate fuscous chaffy scales;
ﬁﬁ- , terminal and adherent to the
S /2, caudex; the rachis with nu-
W/ merous narrower lanceolate
;t and subulate scales. Fronds
'%"\ N ;} 6-18 inches, rarely two feet
¥ / w in length, deep green, rigid,
%l"‘d‘/f erect or pendulous, linear-
lanceolate, pinnate. Pinne
g ., humerous, crowded, often im-
= ¥ bricated, the upper margin
=1 deflected, sometimes distant
T~ W Zm, below; very rigid, having
/ ¢ hair -like scales beneath;
. ' short-stalked or sessile, lan-

= ; ceolate-falcate, about an inch

= s long, acute; the anterior base
Sens/l—"F acutely auricled, the posterior
-. ., obliquely ‘alnime'd or r_uunded;
=y the margin w1th_ spiny ser-

\ ratures, and minute inter-

= _Wheo mediate teeth between them.

L7 *L:} Venation often indistinct;
midvein extending to the

=" apex, a principal branch or
Wi vein extending to the apex of

ﬁl ; the auricle, this branch pin-
! nately forked ; the other veins
2 2-4 times pinnately forked,
A i. e, branched with the

[Polystichum Lonchitis.]  branches at each ramification
_ nearly equal, and but slightly
diverging; a venule or veinlet is directed into each
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of the marginal teeth. In smaller specimens there are
fewer ramifications. Fructification dorsal, usually con-
fined to the upper half of the frond. Sori round, indu-
siate, ranged in a line on each side the midvein half-way
to the margin, and also on each side the principal vein
of the auricle ; medial on the anterior branch of each
fascicle of veins, often confluent in age. J/rndusium mem-
branaceous, orbicular, peltate, . e. attached to the recep-
tacles by a short central stalk. Spore-cases numerous,
globose, stalked, deep brown. O&peres small, round or
oblong, muriculate.
S This rare northern species, of
>\, perennial duration, with persistent
Al ¥ fronds, is found in the fissures of
rocks towards the summits of
some of our loftiest and bleakest
mountains. It occurs in the
Highlands of Scotland, in York-
shire, and the lake distriet in
North Wales, and in the four pro-
vinces of Ireland, It is also
found throughout Europe from
[P. Lonchitis. ] Iceland and Lapland to Italy,
Spain and Greece. It grows in
Asia Minor, in Kashmir, and on the Altai mountains,
extending to Kamtchatka, whence it passes to North-
west America. The P. munitum of California and
Nootka Sound, is very doubtfully distinct.

This is a plant of shy growth,
and very tardy increase. It may
be kept in good health, if potted
Jirmly in well-drained soil, and
placed in a cool, moist frame, in
which, when established, it will
grow with tolerable vigour. Ex-
posed on out-door rockwork, it
rarely has a prolonged existence,
| P. Lonchitis. ] unless the damp but well-drained




IV.— POLYSTICHUM. 81

condition of its matural localities can be tolerably imi-
tated. In removing plants of this, as of the other less
easily managed ferns, from their natural habitats for
the purposes of cultivation, it is not only proper to take
all possible precaution not to injure the roots, but also
decidedly advantageous to select the smaller plants in
preference to the larger, as the former are much more
easily established than are the latter. It cannot, however,
be regarded as a plant of easy culture, and probably
objects to the denser atmosphere of lowland situations.

(2.) Polystichum aculeatum, Zot}. — Common
Prickly Shield Fern.—Fronds lanceolate or broad linear-
lanceolate, rigid, bipinnate; pinnules distinct, attached
by their wedge-shaped base, or obliquely-decurrent or
contluent; the anterior basal ones largest, all prickly
serrate ; sori infra-medial.

PovrysTicnoM AcULEATUM, Roth. Deak. Flor. Brit. iv. 91.
Bab. Man. 411, Sowerby, Ferns 32, t. 17 (incor. veins). Newm.
Hist. 111 (in part). Moore, Nat. Print. Ferns t. 10.—P. 1o-
BATUM, Presl.—P. AFFINE, Presl.—PoLYPoODIUM ACULEATUM, Lin-
nEus.—ASPIDIUM ACULEATUM, Swartz. Sm. Eng. Bot. t. 1562;
Eng. Fl. 1v. 277. Hk.and Arn. Br. Fl. 568.— ASPIDIUM LOBATUM,
Schkuhr, Crypt. 42, t. 40,.—AspipiuM DISCRETUM, Don.—A,
AFFINE, Wallich.

Var. lobatum : fronds narrow-lanceolate, wvery rigid ;
pinnules (except the larger basal ones) elliptic, not
auricled, nearly all decurrent or confluent, prickly ser-
rate.

POLYSTICHUM ACULEATUM 7. LoBATUM, Moore, Handbk. ed, 2,
86; Id. Nat. Print. Ferna t. 11.—P. acuLeaToMm, Link. Newm.
Hist . 111. (in part).—P. AcuLEaATUM B and y. Deak. Flor.
Brit. iv. 91,—P. LoBaTUM, J. Smith. Sowerby. I'erns, t. 16.—P,
FPrereseri, De Candolle.—P. oceLnatom, Schott.—AspiDiua
LOBATUM, Swartz. Sm. Eng. Bot. t. 1563; Eng. Fl. iv. 278. Hk.
and Arn, Br. Fl. 568,—A. AcuLeaTus, Schkuhr, Crypt. 41, t. 39,
—A. PLUgReNETH, Steudel.—A. LENTUM, DDon.—A. OCELLATUM,
Wallich.—A. 18TERMEDIUM, Sadler.—A. muNiTUM, Sndler.—Po-
LYPoDIUM LOBATUM, Hudson,—P, ACULEATUM, Dolt. IFil. 48, (. 26.
—P. Pruke~eTir, Loiseleur.

G
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Var. argutum: fronds lanceolate ; pinnules distinct,
long, narrow, sharply spine-toothed.

POLYSTICHUM
ACULEATUM ?. AR-
auruMm, Moore, Nat,

Print. Ferns. t. 10.
B.

Caudex thick,
tufted, erect or
decumbent, be-
coming woody in
age, scaly above,

with coarse
branched dark
brown roots.

Fernation cirei-
nate, the main
rachis becoming
recurved before
the unfolding of
the frond 1s com-
pleted; the pinnze
convolute. Stipes
3-4 inches long,
densely  scaly,
with broad ovate-
lanceolate mem-
branaceous fus-
cous scales ; ter-
minal and ad-
herent to the
caudex. Rachis
stout, scaly, the
scales fewer, and
almost  hair-like
above.  Fronds
1-3 feet high,
rigid, smooth,

[P. aculeatum; & argutum. ]
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dark green, spreading or somewhat drooping, lanceolate,
bipinnate.  Pinne numerous, obliquely linear-lanceolate,

[Polysticham aculeatum lobatum.]

acuminate, pinnate at
the base and for a part
of theirlength, or some-
times the basal pin-
nules only distinet.
Pinnules ovate-falcate
or elliptic, acute and
aristate at the apex; all,
or the basal ones only,
auriculate on the an-
terior side, the auricle
acute and mucronato-
aristate ; subsessile and
attached by the wedge-
shaped base, or decur-
rent, the basal portion
entire, obliquely in-
cised on the posterior
side, the margin other-
wise toothed with un-
equal adpressed mucro-
nate serratures; the
basal anterior one on
each pinne generally
larger, often much lar-
ger, than the rest, and
more strongly auri-
cled, forming a conspi-
cuous row next the
rachis, all more or less
convex. Venation (pin-
nules) consisting of
a flexuous midvein,
with alternate wveins,
which are again fur-
cately branched alter-
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nately, the lower weins producing 3-4, the upper
2-3 venules, of which the lowest anterior one is sori-
ferous. In the auriculate portion the vein gives off a
greater number of venules, some few of which may be-
come fertile. Fructification dorsal, usually confined to
the upper half of the frond. Sori round, indusiate,
seated much below the apices of the venules in a line on
each side the midvein and of the vein of the auricles,
often crowded, sometimes becoming confluent; at-
tached to the lowest anterior venule of each fascicle of
veins ; or at the auriculate base, to the venules on either
side the vein, but there also to the anterior branch if
forked. J[Indusium membranaceous, orbicular, peltate,
umbilicate. Spore-cases numerous, dark brown, round-
ish-obovate, stalked. Spores very slightly muriculate.
The var. rLosATum differs from the typical form of
the species in the narrow-
lanceolate outline of its
fronds, and in having its
pinnules all decurrent or
, more or less confluent.
¢ The pinnules are rarely
¢ slightly auricled, but
usually both the anterior
and posterior margins are
rounded, so that they
are more ovate than lu-
nate. In other respects,
in its subevergreen fronds
adherent to the tufted
[P. aculeatum lobatum.] caudex ; in its rigid tex-
ture and shining surface ; in the prit_:l-:l:-.' serrnt}lres of its
pinnules, and in the enlarged anterior hasal ]_nmmlje on
each pinna, it quite agrees with /. acileatum, from which
the numerous intermediate stages, and above all the
interchanges observed under mflt.ivuﬁnn of lobatum to
aculeatum, and vice versa, forbid its being separated as a
species. It is equally common, Or more so, than the
typical form.
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The var. Arcurunm differs in the narrower, longer,
and straighter pinnules, which are quite distinct and
auricled, and sharply spine-toothed. It was found in
Buckinghamshire by Mr. Lloyd.

This species is common in hedge-banks and similar
situations throughout the United Kingdom, and is also
found in the Channel Isles. It is also abundant almost
all over Europe; and is found in various parts of India,
and in Asiatic Russia from Colchis to Lenkoran; in
Africa, on the northern coast of Algiers, and again in the
South, as well as in Madeira; and in America from the
Eastern United States to Columbia on the north-west
coast. Desides these, there are various South African,
Australasian, and Antarctic plants, which are scarcely, if
at all, distinguishable from this species.

P. aculeatum and its varieties are easily grown, and
are ornamental plants either for rock-work, or for pot-
collections, They should be planted in well-drained
sandy loam, and prefer a moderately shady situation.

(3.) Polystichum angulare, Presl. Angular or
Soft Prickly Shield Fern.—Fronds lax, herbaceous, lan-

ceolate, bipinnate; pinnules distinct, acute or wvbtuse,
with an obtuse-angled base, attached by a distinct stalk,
lobed or serrated, the serratures tipped by soft bristles;

sori terminal or subterminal.

POLYSTICHUM ANGULARE, Presl. Newm. Hist, 117. Bab. Man.
412, Deak. Flor Brit. iv. 95. Sowerby, Ferns, 34, t. 18. Moore,
Nat. Print. Ferns, t. 12 A.—P. seTiFEruM, Moore, Nat. Print.
Ferns. (ohs.)—P. ArriNg, Wollaston, M5 ; Id. Phytol. n.s. i 439,
—P. acuLEATUM, A. Gray, and of many British botanists.—Aspi-
DIUM ANGULARE, Kitaibel MS : Willdenow. Sm. Eng. FI, iv. 278,
Sowerby, Supp. Eng. Bot. t. 2776. Hk. and Arn. DBr. FL 568,
—A. AcULEATUM, Kunze.—A. AcuLEaTuM B, Sm. Fl. Brit. 1122,
A. mastonaTusm, Tenore.—A. LOBATUM ¥, ANGULARE, Mettenius,
—PorLyropioM APPENDICULATUM, Hoffmann.—1’OLYP. SETIFERUM,
Forskal.— PoLYP. ANGULARE, Fries.—PoLYP. ACULEATUM, Hudson,
—HYPOPELTIS LOBULATA, Bory,

Var. imbricatum : fronds linear lanceolate ; pinnwe
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b short, bluntish; pin-
s nules roundish-oblong,
';_‘:;:;“i? imbricated ; rachis pro-

Wi liferous.
.

W S " POLYSTICHUM ANGULARE
hty Y 44

o v. IMBRICATUM, Moore, Nat.
My P\ 0 Print. Ferns, t. 12 E,
w.@ e of g‘ Var. alatum : fronds lan-
i TN i ceolate, rather small;
- 1.,. it HM pinnules Flecurrent
B AN g with the winged se-
=Wt UL TRy [l . R
Ny S8 VIS o “ condary rachl_des,
N T AP g teeth rounded ; bristle-
<A % ,:11'.!'&. = . !
’.r_';’:_ {* V=2l pointed.
Ny, P \ L.L-";*I-- M POLYSTICHUM ANGULARE

* &) < v. ALATUM, Moore, Nat.
N, : ’ " Print. Ferns, under t. 12; t.
e 20 S M e 10 C.—P. AcuLeaTUNM, W
TR0 0 NHES s AraToM, Moore, Handbk,
S ETANEE ed. 2, 86.

% S o Var. prolife-
rum: fronds
lan ceolate,

lax, bi-tri-

.';;_E.:J pinnate; pin-

lin nules narrow

W attenuated,
distinctly

14 stalked, usu-

B ally deeply
2 lobed, the

lobes widely
separated ;
rachis proli-
ferous, and
very scaly.

FPoLysTicHUM
ANGULARE var,

[ Polystichum angulare.]
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PROLIFERDM, Moore, Nat. Print, Ferns, t. 13 C.—P. A, ANGUSTA-
touM, Moore, Handbk, ed. 2, 91.

Var. subtripinnatum: fronds ample lax, subtripinnate,
the basal pinnules deeply pinnatifid or subpinnate,
POLYSTICHUM ANGULARE ©. SUBTRIPINNATUM, Moore, Handbk,

ed 2. 91; Id. Nat. Priot. Ferns, t. 13 A.—ASPIDIUM ANGULARE S

(subtripinnate), Hk. and Arn. Fl. 568,

Var. tripinnatum : fronds ample lanceolate; pinne crowded;
pinnules imbricated, the anterior basal one much elon-
gated, distinctly pinnate the greater part of its length,
its pinnulets stalked.

POLYSTICHUM ANGULARE v. TRIPINNATUM, Moore, Nat. Print.

Ferns, t. 13 B.

Var. cristatum : fronds and pinne multifid-crisped at
apex.

Caudex perennial, thick, tufted, scaly, erect or decum-
bent, sometimes becoming lengthened and trunk-like.
Vernation circinate, the main rachis becoming recurved
when the fronds are about half developed ; the pinna con-
volute.  Stipes rather lengthened, usually 4-6 inches
long, sometimes longer; densely scaly, with long lanceo-
late-acuminate and linear-lanceolate reddish-tawny chaffy
scales ; these intermixed with numerous smaller hair-
like and adpressed ciliated scurf-like scales, which are
continued over the rachis; terminal and adherent to the
caudex. Fronds 2-4 feet high, herbaceous or subrigid,
full green, usually lax, spreading, and more or less arched
or drooping, numerous, arranged in a circlet around the
crown, lanceolate, bi-tri-pinnate. /Pinne numerous, nar-
row linear-lanceolate tapering towards the apex, the basal
ones usually diminishing in length, but sometimes longest.
Pinnules somewhat crescent-shaped, ¢ e, ovate-falcate,
with a strong anterior auricle or projecting lobe, flat;
acute or bluntish, distinctly often deeply serrated, the
serratures tipped with a slender rigid bristle, which is
more strongly developed at the apex of the pinnule and
of the auricle; the base somewhat rounded on the poste-
rior side, truncate but with a convexity on the side pa-
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rallel with the rachis, thus forming an obtuse angle with
slightly curving sides, attached by a short but distinct
slender stalk. The basal anterior pinnule is usually some-
what, often much, larger than the rest, sometimes deeply
pinnatifid or even pinnated, and occasionally other of the
pinnules near the base are divided more or less deeply.
Venation (pinnules) consisting of a flexuous midvein, with
alternate veins which are furcately-branched, producing
2-3 or more venules, the anterior venule of the fascicle
bearing the sorus at or very near its apex. The auricle
has a stronger vein, which is pinnately branched, pro-
ducing several simple or forked venules, of which 3-4
bear sori. Fructification dorsal, generally occupying the
whole upper two-thirds of the
fronds, but sometimes confined on.
this portion to the apical part of
the pinne. Sori small, numer-
ous, round, indusiate, forming a
line on each side the midvein and
the wvein of the auricle, often
crowded and sometimes becoming
confluent ; attached to the anterior
[P. angulare.] venule of the fascicle, whenever the
veins are forked, but in the auricle several of the simple
venules bear sori.  Indusiwm firm membranaceous, orbi-
cular, peltate, umbilicate. Spore-cases numerous, brown,
roundish-obovate. Spores roundish-ovate, muriculate.
The fronds are persistent, and remarkably elegant,
retaining their verdure throughout the winter, the old
undecayed fronds of preceding years, though dead and
entirely discoloured, being usually found about the base
of the plants. The whole plant is softer, more lax and
delicate in texture, and more shaggy than in the nearly
allied P. aculeatum  The base of the pinnules in P. an-
gulare, instead of forming an acute angle, as described
under P. aculeatum, forms a very obtuse angle, the point
of the angle being not attached directly to the rachis as
in that, but connected therewith by a short and slender
but distinct stalk.
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The var. INBRICATUM is remarkable for having nar-

row linear-lanceolate fronds; the pinnme short, linear-
oblong, bluntish; the
pinnules erowded, im-
bricated, roundish ob-
long, scarcely nar-
rowed at the apex,
strongly  spinulose-
serrated, sub-auricled
at the anterior base;
the basal anterior pin-
nule large, and all
connected with the
rachis by a short,
somewhat winged pe-
tiole. The stipes and
lower part of the ra-
chis is proliferous. It
was found in Somer-

b setshire by Mr. El-
worthy.

~/  The war. ALATUM
is a most remarkable
form. Its peculiarity
consists in the pin-
nules being all con-
nected by a very ob-
vious wing on both
sides the secondary
rachides, on which
they are thus decur-
rent. The pinnules
are more pointed than
usual, the anterior
side most developed,
and the margin cut in-

[Polystichum angulare, vars,— )
a. alatum : A, subtripinnatum ; to rounded teeth tip-

e. tripinnatum.] ped by a bristle, This
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plant was found in Somersetshire by Mrs. Archer Thomp-
son, and since, in Devonshire, by Mr. Wollaston.

The var. ProLIFERUM, of which two forms have been
found, is, in its best state (subvar. WoLLASTONI), Very
graceful, of lax habit, with narrowed attenuated semi-
depauperated, yet not distorted, distantly-lobed, deeply-
divided pinnules, the segments of which are sometimes
quite separate, so that the fronds are tripinnate. The less
elegant form is still remarkable for its very narrow and
acute pinnules, which are in both, rather more distinctly
stalked than in the common forms of . angulare. This
variety is further remarkable in being always viviparous
in the axils of the lower pinne. The better known form
was found by Mr. Choules, and the more elegant one by
Mr. Wollaston, in Devonshire.

The var. SUBTRIPINNATUM, is one of the more highly
developed states of the species. All the lower pinnuies
(the basal ones in particular) are deeply pinnatifid, the
segments sometimes becoming almost or quite distinct.
Thus being somewhat more deeply divided, and usually
of larger growth than the ordinary P. angulare, it is a
more lax and elegant plant. It is not uncommon.

The var. TRIPINNATUM, is a stout rigid form, with
crowded imbricating pinnules; its chief pncu’:iarit:.' 1s
that the anterior basal pinnule is very much larger,
nearly twice as large as the rest, and lhatm(t]v pinnate
nearly its whole length, the little pinnulets being stalked.
It was found in Cornwall, and was brought under our
notice by Mr. L. J. Lowe.

The var. cRISTATUM, is a very beautiful plant, in its
general features resembling the crested varieties of the
Male Fern and the Lady Fern; . e. the apex of the frond
and the apices of the pinna all form multifid curly tufts,
those of the pinne, however, much less developed than
those of the fronds. In other respects it is nearly like
the normal form of the species. It has been found in
different degrees of development; first near Bristol by a
collector named Hillman, this plant being in possession
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of Messrs. Garaway, Mayes and Co.; subsequently in
Devonshire, by the Rev. J. M.Chanter and Mr. Wollaston ;
and again in Somersetshire by Mr., Elworthy, who has
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[P. angulare, vars. :—d, cristatum.—e, hastulatum. ]
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found two somewhat differing and well developed forms.
One of the latter is in the possession of Mr. Veitch, of

Chelsea.

Besides the foregoing, several slighter, though tolerably
well-marked varieties have been noticed ; these we can

only briefly record :—

hastulatum : has small distinct acutish pinnules, very
distinetly stalked, and with a prominent acute auricle.
Surrey, Devon. (Nat. Print. Ferns. t. 12, B.)

acutum : has acute narrowish falcate, strongly auricled,
distinctly stalked pinnules, but longer than in the last.

Sussex, Hants, Devon.

i
L)

P. angulare, vars: —f, inbricatum; g,
biserratum ; A, intermedium.]

aristatum : has the

bristly points of
the serratures more
developed than
usual and turned
up; the stipes,
moreover, is proli-
ferous. Sussex,
Mr. Wollaston.

v wntermedium : robust

fleshy-looking and
rigid, resembling
aculeatum;  pin-
nules short, crowd-
ed, subtrapeziform,
strongly auricled,
deeply inciso-ser-
rate, the segments
biserrate and more
aristate than
usual.  Kent, Mr.
Sim: and else-
where. There are
several  slightly
differing forms
found in Sussex,

Wales, &c., which we associate under this name.
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biserratum: this is Dbiserrate, and of
nearly the same outline in the pinnules
as intermedium, but it is of lax habit,
and frequently has a very long stipes.
Brentford, Mr. Gray; Jersey, Mr.

Jackson

(Nat. Print.

Ferns t. 12

D.)

./ premorsum: a
small grow-
ing form; the
pinne  irre-
gular lacini-
ate ; the pin-
nules trun-
cate margi-

k nate and ver-
rucose. Ire-
land, Dr. All-
chin.

[P. angulare, vars:—i. proliferum
Wollastoni ; %, decompositum.]
dissimile : proliferous, and in the more perfect parts resem-
bling intermedium, but the fronds are constantly here
and there more or less depauperated, and in the parts
thus affected, the pinnm are irregularly deformed,
truncated, or suppressed, or pinnuloid, and the pinnules
themselves very irregular in shape and size; the serra-
tures are very conspicuously bristle-pointed, and the
whole profusely scaly. Kent, Mrs. Delves,
wrrequlare: bears variable and unequally inciso-lobate
pinnules on the lower pinnwe, while the upper fertile
pinne are somewhat depauperated, and more irregular
in size, outline and toothing; when more normal it
approaches biserratum. Somersetshire, Mr. Elworthy.
(Nat. Print. Ferns, t. 12 c.)
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depauperatum : dwarf; the fronds depauperated, so as often
to become mere skeletons, little but the ribs remaining,
and these irregularly developed; but some fronds are
less affected when the pinnules are wedge-shaped at
the base, and above serrated with long subulate teeth.
It is also proliferous. Ireland, Dr. Kinahan.

confluens : a small form and depauperated, but the pinns
are symmetrically changed, the upper to a linear fal-
cate outline, deeply serrate, and with a very large
auricle, the pinnules being entirely confluent; the

lower more divided, with irregular cuneate subauricu-

late aristate pinnules. Ireland, Mr. S. Foot ; commu-
nicated by Mr. D. Moore.
grandidens : fronds, dwarfish, narrow-lanceolate ; pinnules
small, obliquely-cuneate, conspicuously inciso-dentate ;
the terminal pinnule of the lower pinna is cuneato-flabel-
late, and uniform in size with the rest; those of the
upper pinnge confluent upwards., Devonshire, Mr. R.
Penwell; communicated by Mr. Hodges of Cheltenham.
densum : sub-erect; the pinnules small, crowded oblique-
oblong, obtuse, finely aristate-serrate, the anterior basal
lobe roundish-obovate and quite distinct; rachides and
veins densely hair-scaly. Surrey, Mr. Morse.
incisum : large; pinnules dissimilar, those of the lower
part of the frond resembling subtripinnatum, the upper
ones more incised and irregularly laciniated or jagged,
their segments again serrated. Sussex, Mr. Wollaston.
decompositum : the most divided form; it is tripinnate,
7. e. there are distinct pinnwe, pinnules, and pinnulets;
the pinnulets are lobed, and the lobes serrated; the
pinnw are miniatures of fronds of P. aculeatum ; itis a
more-divided state of subtripinnatum, and exists in
various degrees of development. Ireland, Mr. D. Moore.
This beautiful Fern, which prefers lowland sheltered
woods and hedgebanks, where the soil is moist, extends
over the whole of England and Wales, appearing most
plentiful in the south and southwest of England, and in
Ireland. In Scotland it seems rare, being only recorded



IV.—POLYSTICHUM. 95

from Berwickshire and Argyleshire. The same species,
in some of its forms, is plentiful over the middle and
south of Europe, extending as far north as Sweden and
Norway, and southwards to Spain, Italy, Greece, and the
Black Sea coast. In Asia it is found in Georgia; again
in India, in the valley of the Indus, in Madras, and from
Kashmir to Nepal. In Africa it grows in the Canaries,
Azores, and Madeira, in Abyssinia, and at Natal. In
America it occurs in the United States, and at Sitka.
In addition there occur South American plants—in Gua-
temala, Mexico, New Grenada, and Caraccas ; and Asiatic
ones—common over India, Java, Singapore, &c., whicly
are barely if at all distinguishable; these tropical forms,
moreover, render it almost impossible to distinguish
P. aculeatum from P. angulare, though the British forms
of these plants appear sufficiently different.

No fern is more easily cultivated ; it grows freely in
any light loamy soil, especially such as is enriched by
decaying leaves. Altogether it is one of the most orna-
mental of our hardy species, and its evergreen habit is a
great additional recommendation. It should be planted
in well-drained loamy soil, and a shady situation. It is
readily cultivated in pots, requiring, however, a consider-
able share of pot-room,



Genus 5. LASTREA, (Bory) Presl

BUCKLER FERN.

Sort indusiate, globose; the receptacles medial or rarely
terminal, or sub-terminal on the wvenules. JIndusium
roundish-reniform, or sometimes small and irregularly
reniform, plane or fornicate, fugacious or persistent, the
basal sinus at which it is affixed, variously deep, narrow
broad, or shallow. Veins simple, forked or pinnate, from
a central costa; venules free, the anterior usually (some-
times more) fertile,

Fronds herbaceous or coriaceous, pedate pinnate or bi-
tripinnate, the fertile sometimes contracted. Rhizome
short, thick, erect or decumbent, or elongately creeping.—
Name given in honour of M. Delastre of Chatellernut, a
zealous botanist and microscopist.

Bory de 5t. Vincent, who originally gave the name of
Lastrea to a group separated from Polypodium, and in-
cluding the greater part of the bipinnatifid and bipinnate
species, points out Polypodium Oreopteris, Thelypteris,
and unitum, all belonging to the Aspidiew, as the typical
species.  Presl subsequently adopted the name for one of
his genera of Aspidieee, which includes the greater part
of the DBritish species which were referred to the Aspidium
of Swartz. The Common Male Fern may be regarded
as the type. The English name of Buckler Fern is here
adopted as an equivalent for Shield Fern ; that, which was
the common name of the old Aspidium, being properly
restricted to the more typical genus Polystichum.
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(1.) Lastrea Thelypteris, Fresil—DMarsh, or Fe-
male Buckler Fern.—Fronds lanceolate with a broad
base, pinnate, glandless; pinne linear-lanceolate, deeply
pinnatifid; lobes oblong, the edges revolute in the fertile
fronds, the lobes of which thus appear contracted, and

more acute ; caudex creeping.

LastrRea THELYPTERIS, Bory. Presl. Deak. Flor. Brit. iv. 96.
Bab. Man., 409, Newm. Hist. 183. Sowerby, Ferns 146, t. 7,
Moore, Nat. Print. Ferns, t. 29.—Asripivm THELYPTERIS, Swartz,
Schkr. Crypt. 51, t. 52. Sm. Eng. FL iv. 272. Hook. and Armn.
Brit. Fl. 569.—A. paLUsSTRE, Gray.—AcRrosTICHUM THELYPTERIS,
Linnaeus, Bolt. Fil. 78, t. 43, 44.—PoryropivMm THELYPTERIS.
[innseus,— P, PALUSTRE, Salisbury.—PorLysTicHUM THELYPTERIS,
Hoth.—Neraropiom THELYPTERIS, Strempel.—ATHYRIUM THE-
LYPTERIS, Sprengel. —THELYPTERIS PALCSTRIS, Schott.—HEMES-
THEUM THELYPTERIS, Newm. App. xxii.; Id. Hist. 124. —Dry-
oPTERIS THELYPTERIS, A. Gray.

Caudex perennial, slender, dark-coloured, extensively
creeping, sparingly branched, producing fronds at inter-
vals, scaly at the growing point, and having numerous
dark-brown roots. Vernation circinate. Stipes as long
as or longer than the leafy portion in the fertile fronds,
shorter and slighter in the barren, smooth, the base
ebony-coloured, pale green upwards; lateral and adhe-
rent to the caundex ; rachis smooth. Fronds 6-8 inches
to four feet in height including the stipes; lanceolate
scarcely narrowed at the base, delicate green, membra-
naceous, erect, pinnate. JMnne sub-opposite or alternate,
spreading, linear-lanceolate, deeply pinnatifid. Segments
oblong, obtuse, or sometimes acute, straight or faleate,
entire or slightly sinuate-lobed, the basal ones, especially
those on the anterior side, often longer than and quite
distinet from the rest. The fertile fronds, which appear
about July, differ in having the margins of their segment s
revolute, thus appearing narrower and more acute; and
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in being taller, with a stouter stipes.

Venation (lobes)

consisting of a stout midvein, flexuous above, producing

S M1,
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[Lastrea Thelypteiis ]

veins, which are
once or twice
forked near the
base, the venules
or veinlets ex-
tending to the
margin., Fructi-

Sieation  dorsal,

occupying  the
whole surface of
the distinct fer-
tile fronds. Sori
small, round, si-
tuated near the
base of the ve-
nules, i. e. just
above the fork
of the vein, and
forming a line on
each side the
midvein, mid-
way between it
and the margin,
though appar-
ently  submar-
ginal from the
involution of the
edge of the frond;
they often be-
come confluent,
and sometimes
effused over the
whole of the
small space be-
tween the rolled-
up margins. Jfn-
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dusium a small delicate roundish membrane, attached pos-
teriorly, lacerate and glandular at the margin.  Spore-
Cases nUIMerous, bmnu, obovate. ,S}mre.a oblong or
reniform, strongly muricate.

This species, which has annual fronds, is rare, or rather
local in its occurrence, though widely dispersed, only
growing in boggy and marshy places; when present, it
13 generally abundant, being a free grower, and rapidly
extending itself by its long ereeping cuudex, It is dis-
persed over the whole of England, and occurs in hoth
North and South Wales, and in all the Irish proviusces;
in Scotland it is only recorded from Forfarshire. Beyond
the limits of the United Kingdom, it is known to occur
all over Europe, and it is recorded from Algiers, in Africa,
and from the Caucasus, and the Altai mountains in Asia,
while it is not unfrequent in North America. A scaly
plant, which is no doubt a variety of this species, is
found at the Cape of Good I-Iupe and in New Zealand;
and a gigantic one is met with in Sikkim Himalava.

This fern grows freely under cultivation, requiring
peat soil mixed with decaying tree leaves, and kept in a
moist state. It should be planted about the base of
rock-work where its boggy habitat may be imitated. Its
long creeping stems are generally too much restricted
within a garden pot, and a wide shallow pan is conse-
quently more in accordance with its habits. It propa-
gates readily by division of the caudex.

Lastrea montana, Moore.—Mountain Buckler
Fern.—Fronds lanceolate, much narrowed below, pin-
nate, resinoso-glandular beneath ; pinng linear-lanceolate,
widest at the base, deeply pinnatifid; lobes oblong flat ;
sori marginal ; caudex tufted.

LasTrea moNTANA, Moore, Hundbk. ed 2, 100, Newm. Ilist.

3. ed. 130.—<L. OreorTERIS Bory. Presl. Bab. Man. 410. Deak.
Flor. Bric, iv. 99. Newm. Hist. 2, ed. 188, Sowerby, Ferns, 17, t. 8.
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Moore, Nat Print. Ferns, t. 28, —AspipiuM OREOPTERIS, Swartz.
Schkuhr, Crypt. 37, t. 85, 86. Sm. Eng. Fl iv. 273. Hk. and Arn.
Brit. Fl. 569.—A. opoRIFERUM, Gray.—PoLyPODIUM MONTANUM,

Vogler.— P.OREOP-

TERIS, Ehrhart. Sm.
Eng. Bot. t. 1019.
—P. THELY FTERIS,
Hudson. Boli. Fil.
40, t. 22.—P. FRraA-
GRANS, Hudson—P.
IPTEROIDES, Villars.
— P. L1MBO SPERM-
oM, Allioni. Po-
LYSTICHUM OUREQP-
TERIS, De Candolle.
—POLYSTICHUM
MONTANOM, ROTH.
—HEM ESTHEUM
MONTANUM, New-
man. — NEPHRODI-
UM  OREOPTERIS,
Desvanx. —PHEGO-
PTERIS OREOPTERIS,
Fée.

Caudex peren-
nial, stout, tufted,
decumbent and
slowly creeping,
scaly above, and
having stout
brownroots. er-
nation circinate,
the pinn®e not
convolute. Stipes
short, stout: ter-
minal and ad-
herent to the cau-
dex; glandular,
furnished  with
ovate - lanceolate
m em branaceous
scales ; rachis
[Lastrea montana.] glandular, scaly
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below, the scales finer and hair-like upwards.
Fronds 1-3 feet or more in height, numerous, erectish.
bright green, often yellowish, profusely clothed with
small sessile resinous glands which give out a halsamic
fragrance; lanceolate, much tapered below and leaty
nearly to the base; pinnate. Pinne opposite or alter-
nate, numerous, the lower ones more distant obtusely
triangular, above linear-lanceolate tapering to a long
point, the upper ones shorter and narrower, all deeply
pinnatifid.  Lobes flat, oblong, obtuse, entire, slightly
falcate, the basal ones longest. Fenation (lobes) con-
sisting of a flexuous midvein, producing alternate veins,
which are simple or forked, the venules extending to the
margin, and bearing the sori near the apices. I'ructifi-
cation dorsal, most abundant on the upper half of the
frond. Soricircular, forming a submarginal series, often
confluent, sometimes without indusia. [ladusiwm, when
produced, small, thin, misshapen, jagged, evanescent.
Spore-cases numerous, brown, ochovate. Spores roundish
or oblong, muriculate.

This species, which has annual fronds, is an inhabi-
tant of mountainous heathy districts, and of moist woods.
It is particularly abundant in Scotland, where, in many
parts of the Highlands, it is the common fern of the hills
and way-sides. It is seattered all over England and
Wales, more or less abundantly, and is found in all the
Irish provinces. The same plant is met with throughout
Europe, from Norway and Russia in the north, through
France, Iolland, Germany, and Transylvania, to Spain,
Italy and Greece. It is reputed to have been found in
the Azores, anil in North America, but these habitats re-
quire confirmation. An allied plant, differing in being
slightly hairy, does, however, occur in Chili; and the
L. noveboracensis of North America, is another nearly
related species,

[Ffew varieties have been noticed ; there are, however,
the following -
truncate : this has the apices of the fronds and pinnge ter-
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minating abruptly, while the rachis is carried on be-

yond the leafy portion, producing the appearance of the

leafy portion having been eaten away at the point leav-

ing only the ribs. Tunbridge Wells, Mr., Wollaston.
erispa: pinnules undulated or wavy, giving the frond a

crisped appearance. Clova Mountains, Dr. Balfour.

The Mountain Buckler Ifern is one of the few fragrant
species of fern ; its odour is balsamic and very agreeable.
The plant is not generally at all easy of pot-cultiva-
tion. Mr. Wollaston recommends planting in pure loam,
and Kkeeping quite wet at all times; and his soccess
warrants the recommendation. It grows better on
shady rockwork in favourable, i. . not smoke-poisoned
localities; and is propagated by division or by spores.
Naturally it no doubt grows in wet situations, but where
the water is constantly passing away; and it is one of
those species which seem especially to require, and to
flourish only in, a pure atmosphere.

(3.) Lastrea Filizt-mas, /resl — Male Fern, or
Common Buckler Fern.—ronds lanceolate, sub-bipinnate
or bipinnate; pinnules oblong, obtuse or acutish, serrate
erenate or inciso-lobate, the basal ones more or less dis-
tinet, the upper confluent; serratures not spinulose; in-
dusium convex persistent (and except in vars. abbreviata
and pumila), without glands on the margin.

—(type) subbipinnate; pinnules obtuse, oblong, dis-
tinet with a broad attachment, or connected at the base,
crenato-serrate, green heneath ; venules forked or three
branched ; sori occupying the lower half of pinnule.

LASTREA Froix-mas, Presl, Deak. Flor. Brit.iv. 103. Bah. Man.
410. Newm, Hist. 2 ed. 197. Sowerby, Ferns19, t. 9. Moore, Nat.
Print. Ferns, t. 14.—PoLyropiosm Fruix-mas, Linn@eus. Bolt, Fil.
41, t.24.—P. XEMORALE, Salisbury. — AspIDIUM FILIX-MAS, Swartz,
Rehknhr. Crypt. 45, t. 44, Sm, Eng. Bot. t. 1458, and t. 1949
(excl. text.) : Eng. Fl. iv. 275 Hk. and Arn. Brit. Fl. 560.—A4,
NEMORALE, Gray.—IoLysTIicHUM FILIX-MAS, Roth.—DRrYoPTER1S
FiLix-»as, Schott. Newm. Hist. ed. 3. 184.—Lornopicn Froax-
MAS, Newm. App. xx,
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Var, incisa : fronds robust, bipinnate; pinnules elon-
gate or pyramidate-oblong, acutish, deeply inciso-lobate,
the lobes serrate; sori usually occupying nearly the
whole pinnule.

LaAsTREA TILIX-MAS, ¥. INCISA, Moore. Phytol. 1848, 157; Id.
Nat. Print. Ferns t. 15. Bab. Man. 410.—L. arFiN1s, Moore MS
{Nat. Pr. F.)—L. Erosa, Deakin, Flor. Brit. iv. 101.—AspPiDiuM
FiLix-sas v. rosvym, Hk. and Arn. Brit. FL. 569 (excl. syn. Asp.
erosum, Schkr, t 45, according to fig.)—A. pEPasTUM, Schkuhr,
Crypt. t. 51 (monstrous).—A. AFFINE, Fischer and Meyer.—FPo-
Lyropics  HELeopTERIS, Borkhausen (Deskin).—PoLYSTICHUM
AFFINE, Ledebour.— Lormopies Erosovm, Newm., App. Xxi—
DryorTteris ArrFiNis, Newm. Hist. 187.— D. FIL1x-MAS8, ¥. AFFINIS,
Newm. Hist. 157.

Var. paleacea: fronds sub-bipinnate; pinnules ob-
long truncately-obtuse, serrate at the apex, paler sub-
glancous and hair-scaly beneath; sori distinct, often
small; margin of indusium much inflected; stipes and
rachis shaggy with lustrous golden brown scales, which
are long and narrow above, broader below.

LASTREA FILIX-MAS, v. PALEACEA, Moore, Handbk. ed. 2, 110.
Id. Nat Print. Ferns. . 17 A.— L. pALEACEA, Moore M8. (Nal.
Pr. F.)—L. Psevpo-ymas, Wollazton, Phytol, n. 8., i. 172.—L. ra-
TENTISSIMA, Presl.— L. raraALLELOGRAMMA Lichbman: Kunze.—
L. TRUNCATA, Brackenridge.—L. v-y, . Borrery, Johnson, Sow.
Ferns 20.—ASPIDIUM PALEACEUM, Don. — A, PATENTISSIMUM,
Walliech.—A. Doxiaxey, Sprengel.—A. WaLLicHianvM, Sprengel.
—A. cuixtTuM, Martens and Galeott], —A. PARALLELOGRAMMUNM,
Kunze.— NErunonivM AFrRiNE, R. T. Lowe.— DicDASIUM PATEN-
TissiMuM, A. Braun.—DryorTeris Borrenr, Newm, Hist. 189.—
D. re3. v. Borrert, Neam. Hist. 189.

Var. Pinderi: fronds narrow elongate lanceolate,
attenuated at the base and apex; pinnules, sori, and
scales, as in paleacea.

LasTtrREA Finix-yas, v. Pinpegrr, Moore, Pop. Hist. Brit. Ferns,
ed. 2, 315.
lar. abbreviata: fronds dwarfish, glandular, sub-
bipinnate, the pinna concave, scarcely pirnate ; pinnules
large (comparatively ), broad obtuse, mostly decurrent,
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unequally crenate or crenato-lobate, the lobes with blunt
teeth ; sori usually uniserial on each side the midrib of
pinne; indusium fringed with glands.

LASTREA FILIX-MAS, v. ABBREVIATA, Balington, Man. 410,
Johnson, Sow, Ferns 20, Moore, Nat. Print, Ferns under t. 14.
—L. asrEviaTA, Moore MS. (Nat. Pr. F.).—PoLYSTICHUM AB-
BREVIATUM, De Candolle. —LOPHODIUM ABBREVIATUM, Newm,
App. xXi.—DRYOPTERIS ABBREVIATA, Newm. Hist. 192.—D. -3
v. ABBREVIATA, Newm, Hist, 192.

Var. pumila: fronds dwarf, glandular, sub-bipinnate ;
pinne deflexed, concave; pinnulessmall, convex, mostly
confluent, bluntly crenato-serrate ; sori usually confined
to the lowest anterior venule of the lowest pinnules—thus
arranged in a single series on each side the midrib of
pinne ; indusium somewhat inflected, and beaded with
short-stalked (7 deciduous) glands.

LaAsTREA Frnix-mas, v. poMinLa, Moore, Nat. Print. Ferns t.
17 B.—L. pusiLa, Moore MS. (Nat. Pr. F.)—L. ABBREviATA,
Wollaston, Phytol. n. 8,1 172.—L. F-M. 2. ABBREVIATA, Moore,
Handbk, ed. 2, 103.—Aseipium FILix-mas, v. RECURVOM, Francis,
Anal. 38,—A. F-u. v. puMiLUM of gardens.

Var. cristata; fronds and pinnwe symmetrically mul-
tifid-crisped at the apex; the pinn® narrowed gradu-
ally towards, and much constricted near the tassel ;
(paleacea type, i. e. with blunt pinnules, sub-glaucous
beneath, and golden scaly rachis.

LasTREA Fipix-ymas v. cristata, Moore and Houlst. Gard.

Mag. Bot. iii, 317. Moore, Handbk. ed. 2. 106; Id. Nat. Priot.
Ferns, t. 16 A.

Var. polydactyla: fronds and pinne multifid-crisped
at the apex ; the pinne narrowed suddenly near the tas-
sel ; (imcisa type, ¢ e. green with elongated incised
pinnules.)

LasTrea FILix-Mas, v. POLYDACTYLA, Moore, Nat. Print. Ferns,
t. 16 B.

Caudex perennial, large, tufted, erect or decumbent,
often in age becoming considerably elongated, scaly, with
strong coarse dark-coloured roots. Vernation circinate,
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the apex being liberated before the unrolling is com-
pleted, assuming a curve like a shepherd’s crook. Stipes
about one-third the entire length of the frond, densely
clothed with large narrow lanceolate chaffy pale-brown
scales, intermixed with smaller ones; terminal and ad-
herent to the caudex; rachis clothed sparingly with
subulate scales.  Fronds averaging 2-3, sometimes
4-6 feet in height, erectish, often arranged in a circlet
around the crown, herbaceous, smooth, deep green, some-
what paler beneath, broadly lanceolate gradually nar-
rowed upwards, or sometimes oblong-lanceolate suddenly
acuminate; bipinnate. Pinne numerous, alternate or
nearly opposite, linear, gradually narrowing to the acute
apex, the lower ones more distant. Pinnules at the base
of the pinnw distinet, notched on both sides at the base,
but with a broad attachment ; or sometimes slightly con-
nected ; the rest genzrally attached by the entire width of
their base, more or less combined, and having a narrow
sinus; oblong obtuse, crenated at the sides, serrated around
the blunt apex, the teeth acute but notspinulose. Vena-
tion (pinnules) consisting of a flexuous midvein, bearing
alternate wveins, which are furcately branched, the
venules extending nearly to the margin; one branch ex-
tended towards the poiot of each marginal tooth. In
the larzer varieties the veins are forked oftener than in
the smaller. Fructification dorsal, rarely extending be-
low the upper half of the frond. Seor: numerous, distinet,
roundish-reniform, confined in the
normal form to the lower half of the
pinnules, attached to the anterior
venule at a short distance above its
source, and much below its termina-
tion, thus medial, forming two short
lines nearer the midvein than the
margin. Tndusium  firm, conve %
persistent, reniform, ¢ e, roundish
with a posterior notch, affixed by the
[L. Filix-mas.] notch or sinus, the margin entire,

i, €., without marginal glands (ex-
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cept in the vars. abbreviata and pumila), and of a greyish

or leaden hue.

SRR AN AN L Y

s

[Lastrea Filix-mas.]

Spore-cases reddish-brown, obovate.
Spores oblong, muriculate,

The zar.
INCISA, or In-
cised Male
Fern, may be
considered as
a more highly
developed
condition of
the  species,
more robust
in habit, ave-
raging  3-4
feet,and some-
times grow-
ing six feet
high: and in
unfolding be-
coming libe-
rated in the
shepherd’s
crook-like
form. Fronds
distinetly bipinnate,
lanee-shaped, not
abruptly contracted at
the apex. Pinne elon-
gate, tapering. Pin-
nules, especially basal
ones, notched deeply on
each side their base, thus
having a narrow attach-
ment, elongately pyra-
midate- oblong, narrow-
ed to the rounded apex ;
the rest more broady



[L. Filix-mas v. inecisa.]
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attached and more equal in width; deeply inciso-lobate,
the lobes with 2-5 teeth. Fenation more highly de-
veloped; a vein extending up each lobe, and producing
several venules, the basal lobes having the most numer-
ous venules. Sort borne only by the lower anterior
venule, forming a line on each side the midrib, commonly
extending nearly to the apex of the pinnule. Indusium
convex, persistent, without marginal glands. Irregular
monstrous developments of this wvariety constitute the
Aspidium depastum of Schkuhr, of which the fronds are
broader, with large deeply lobed oblong pinnules oecur-
ring along with smaller deformed ones. The wvariety
tncisa is probably equally common with the type form ;
and appears as widely dispersed, being found in the
Southern, South-western, Midland, and Northern parts
of England, in Wales, in the East and South-west of
Scotland and in Ireland.

The w»ar. PALEACEA, or Golden-scaled Male Fern,
differs materially from the normal form, in the abundance
of golden-tinted scales, in its subglaucous undersurface,
and in the very much inflected margin of the smaller in-
dusia. Fronds broad lanceolate, 1-5 feet high, often
yellowish green, but also frequently deep green, and al-
ways with a paler sub- -glaucous under surface ; the stpes
and rachis, and under surface of the ribs {1911*-!31} scaly,
the scales of the stipes broad-lanceolate, those of the
rachis narrower, those of the pinnules hair-like. Pinnee
pinnate only at the base. Pinnules flat, oblong, obtuse,
with a broad attachment, serrated towards the apex, the
margin usually entire (but in some Scotch forms lobate,
and the pinnules subundulate). Veins tinged with
purple. Indusium distinct, usually rather small, the
margins much inflected, so that when reversed they seem
to form little pouches. The plant, which is not at all
uncommon, is probably as widely dispersed as the typical
and incised forms. The same fern, varying a little in
the hue of its scales, occurs over Europe, in Madeira,
India, Mexico, and the Sandwich lslands.
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The var. P1¥pERI is a remarkable form of the paleacea
tvpe, peculiar in its narrow elongate lance-shaped out-
line. The fronds are three feet high, not more than 5}
inches wide in the broadest part, tapering upwards into
a long slender point, and narrowed in a similar way
below, the stipes being short. The secales pinnules and
sori are exactly those of paleacea. It was communicated
in 1855 by the Rev. G. Pinder, by whom it was found
near Elter Water, in the Lake country.

The var. ABBREVIATA is a permanently small form,
and, perhaps, along with pumila, constitutes one subalpine
species. It is larger than that, with larger and broader
pinnules, and consequently a coarser appearance, the
pinnules somewhat recurved, though less so than in pu-
mila. It is also similarly glandular and fragrant. It
oceurs about Snowdon, and is found also in the north of
England, and, according to Mr. DBabington, in Glouces-
tershire.

The var. PoMILA is a dwarf plant rarely exceeding a
foot in height, and remarkable in having the pinne
curved backwards so that the upper surface is concave.
We are inclined to regard it as a distinet species, its
differences consisting in its involute vernation while un-
rolling ; in its mignonette-like fragrance when fresh, aris-
ing trom the glands on its surface; in its inflected indu-
sium beaded with glands; and in its constantly small
size. Its general features, on the other hand, agree with
small e:-mmplr:n of the Male Fern. Stipes slmrt Fronds
lanceolate pinnate. Pinne 1}-2 inches long, bluntish,
pinnatifid, rarely pinnate, pinnules or lobes connected at
the base, one or two of the lowest only cut down nearly
to the rachis; small, oblong, obtuse, obscurely-crenated,
convex, but recurved at the points. Fenation resem-
bling that of the lobes of var. incise ; the midvein pro-
ducing alternate veins, of which the lower are forked, the
upper simple.  Sori usually on the lowest anterior
venule, forming scarcely more than a single line on each
side the rnLhH, about even with the sinus of the pinnules ;
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one or two of the basal pinnules sometimes producing two
or three sori. Indusium convex, persistent, its margin
somewhat inflected, and beaded with short-stalked pro-
bably deciduous glands. This rare variety, originally
brought, it is said, frem Snowdon, was again found in

[L. Filix-mas vars. :—a. cristata ; 0. polydactyla.]
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1851 near Llyn Ogwen, Carnarvonshire, by Mr. 8. O
Gray.

The war. cristaATA i3 perhaps one of the hand-
somest ferns in existence, and though a monstrosity, is,
like many other of the monstrosities that occur among
the ferns, reproduced almost or quite without variation
from the spores. Fronds narrow lanceolate.  Pinne
rather distant, narrow, tapering from the base upwards.
The apex of the frond and of every pinnm is symmetri-
cally multifidly-forked, and developed into a tasselled
tuft of crisped segments. It belongs to the paleacea
type, i €, its pinnules are oblong obtuse, sub-glaucous
beneath, and its stipes, rachis, &e., i3 golden-scaly. It
was found at Charleston, near St. Austell, in Cornwall.

The var. poLyYpAcTYLA is another tasselled form,
but belongs to the incisa type; i.e., its pinnules are
elongated and incised, and of a green colour, not glaucous
beneath; they are also of nearly equal length almost up
to the tassel, contracting suddenly just below it, instead
of being gradually but very much narrowed all the way
up to the tassel, as occurs in cristata. 1t is, perhaps,
not so constantly tasselled. The pinnw are usually tufted,
and the apex of the frond generally more or less so; but
in some fronds the latter is more divided, and the former
less affected, while sometimes all parts of the frond are
grotesquely lacerated. It was found at Bromsgrove,
Warwickshire, and communiecated by B. Maund, Esq.

The other less striking varieties which have been
noted are as follows :—
elongata : a large handsome form of the incisa type, with

elongately-acuminate, almost caudate pinne, and

longer and narrower pinnules, distant, unequal, and
somewhat falcate. Isle of Wight, Mr. A. . More.
producta : another striking modification of dncisa ; large ;
pinnules deeply-pinnatifid, elongate and narrowed up-
wards, thin, narrow, cone-shaped or pyramidal, the
basal ones with a very narrow attachment; lobes ob-
scurely serrated. Wrekin, Shropshire, Rev. W. A,
Leighton.
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deorso-lobata is a form of éncisa, more or less marked, in
which the basal pinnules have a conspicuously en-
larged lobe at their posterior base. It appears com-
mon, and merges into incisa.

triangularis : is of the incisa group; fronds stiff, narrow,
erectish ; lower pinn® (a few pairs) unequally trian-
gular, the fronds having a slight resemblance to Lastrea
cristata. Kent, Dr. Allebin, I. of Wight, Mr. A. G.
More.

subintegra: probably allied to pumila; fronds dwarf,
glandular, narrow lance-shaped, pinnate ; pinnz shert,
very obtuse, pinnatifid halfway down into blunt ob-
long lobes ; sori large, forming a single line each side
the midvein. Found long since at Ennis, by Rev. J.
Baird, and preserved in Mr. Winch's herbarium, in
possession of the Linnean Society.

paleaceo-lobata : a large form of the paleacea group, with
the pinnules inciso-lobate and subundulate. This
form, which stands in the same relation to paleacea as
wncisa does to the type form, we found at Tarbet, Dum-
bartonshire.

Jervisii: a multifid variety of the typical form of the
species, the fronds and the pinne all terminating in
dichotomous dilatations, forming moderately developed
but only slightly crispy tassels. Staffordshire, Mr. S.
Jervis.

multifide and dichotoma are sub-permanent varieties, the
former belonging to the normal, the latter to the pale-
acea type; they are, as the names imply, bifid or
multifid at their apices.

monstrosa : appears to be a dwarf form, multifid-crisped
in the way of eristata, but much broader in the parts,
and ceveloped irregularly, the fronds in young plants
(which only we have seen) often forming a curly bunch
broader than long. It was communicated by DMr.
M*‘Nab of Edinburgh.

interrupta : in this the pinnge or pinnules, or both, are
here and there depauperated, producing irregularity in
the fronds, as occurs in the interrupted varieties of
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other species. Windermere, Mr. F. Clowes. Other

interrupted or more or less depauperated or contracted

varieties, have been found by Miss Wright at Lodore,
near Keswick, and by Dr. Kinahan, near Dublin.

The Male Fern is one of our commonest species, its
typal form abounding everywhere, in wooded and shaded
situations, and occurring commonly in hedge banks. The
species is also common all over Europe, as no doubt
are the Incised and Golden-scaled varieties. It is found
in North Africa, and the Golden-scaled variety abounds
in Madeira. In Asia, the common form occurs at Er-
zeroum, along the Altai Mountains, and in India, from
Kumaon to Assam; the Incised variety in the re-
gion of the Caucasus, and in Georgia; and the Golden-
scaled, in various parts of India, and probably in Java.
[t does not appear to grow in North America, but forms
resembling both the common and Golden-scaled, are
found in wvarious parts of South America, Mexico,
(ruatemala, New Granada, Peru, and Brazil.

The Male Fern, as well as the Bracken, is applied to
various economic uses. Its ashes are used in the dres-
sing of leather, manufacture of glass, bleaching of
linen, &e. The inhabitants of Siberia boil it in their
ale to improve its flavour, In Norway the dried
fronds are infused in hot water, and form food for cattle,
sheep, and goats, which eagerly eat and are said to fatten
upon it. In the dried state it forms a warm litter for

cattle, or a good light protective covering for plants.
Medicinally it has some repute as an anthelmintie, but
was formerly employed more frequently than now, not,
however, it appears so much on aceount of its inefficiency
as from the greater facility with which other and per-
haps better understood agents are procured. The remedy
of Madame Nouffer, of Switzerland, for expelling tape
worms, had this plant for its basis. In the form of ethe-
rial extract, 12-24 grains are a dose (night and morn-
ing), or 1-3 drachms of the powder. The inner parts of
the fresh caudex, and of the portions of leaf-stalk at-
1
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tached to it, which are fleshy and of a light greenish
colour, should only be employed. This should be re-
newed annually, and kept close from the air. This
species is supposed to have been the pferis of Dioscorides
according to Dr. Royle, who states that several ferns
were no doubt employed medicinally by the ancients.

This very common Fern is ornamental when in vizor-
ous health. It may be planted about shady walks, in
woods and wilderness scenery, and on the shady sides of
rockwork. Asapot plant it requires abundance of space
for its roots, a sandy loamy soil, and the ordinary atten-
tion of *-_.upr.-h'inrr it with water in summer. The pots
may be plunged in a sheltered situation out-doors for the
winter.

(4.) Lastrea rigida, Presl.—Rigid Buckler Fern.—
Fronds elongate-triangular or lanceolate, bipinnate, glan-
dular ; pinnules oblong, blunt, pinnatifid, the serments
broad rounded two to five toothed, the teeth not spinu-
lose; indusium convex, persistent, fringed with glands.

LLASTREA RIGIDA, Presl. Deak. Flor. Brit. iv. 99. Bab. Man.
411. Newm. Ilst. 2. ed. 191. Sowerby, Ferns, 22, t. 11. Moor»,
Nat. Print. Ferns, t. 18.—Porvyropioa nicipuvM, Hoffmann.—P.
FRAGRANS, Villars ; not of Linnfeus or IHudson,—IP. VILLARSIL
Bellardi.—P. HeELeoprTERIS, Borkhaunsen (Weber and Mohr.)—
Asripiuy RicipuM, Swartz. Schkohr, Crypt. 40, t. 33, Hook,
Supp. Eng. Bot. t. 2724, Hk. and Arn. Brit. Fl. 569.—A. FRAG-
rANS, Grav.—A. rarviooy, Link.—NEPHRODIOM PALLIDUM,
Bory. — PovysticHum RicipoM, D2 Candolle, — PoLysTICHUM
sTRIGOSUM, Roth, —LorHODIOM RIGIDUM, Newman, App. xxi ; Id.
Hist. 175.

Caudsxz perennial thick, tufted, usually decumbent,
having a scaly crown, and lnng wiry ‘dark-coloured
roots. Vernation circinate. Stipes short, one-third or more
the length of the frond, glandular, densely clothed with
long subulate reddish-brown scales intermixed with
broader ones below ; terminal and adherent to the caudex ;
Rachis with ﬂmttered hair-scales, both primary and
secondary rachides having numerousshort-stalked trans-
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lucent glands.  Fronds 1-2 feet high, firm, dull green,
paler beneath,
the surface,
sprinkled while
young with nu-
merous minute
spherical sessile
glands, which
impart a glau-
cous hue, most
conspicuous in
fresh  plants,
and give them
a slight but pe-
culiar balsamic
fragrance;
spreading  or
erectish:; usu-
ally elongately-
triangular, the
lower  pinnwe
being longest,
but sometimes
lanceolate 5 bi-
pinnate. Pinne
alternate ; the
lower ones sub-
opposite, more
orlesselongato-
triangular;
above more or
less oblong with
a taper point;
the uppermost
narrow -t rian -
gular. Pinnules
[Lastren rigida.] oblong orovate-

oblong,truncate
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at the base, obtuse at the apex, the lower ghortly stalked,
the upper adnate, deeply pinnatifid; lobes oblong, notched,
the upper with about two, the lower with about five
acute not spinulose teeth. Venation (pinnules) consist-
ing of a sinuous midvein, branching alternately, producing
a vein to each lobe; the veins branch so as to project a
venule towards each marginal tooth, the lower anterior
venules being fertile. Fructification dorsal, occupying
the upper half of the frond. Sori rather large, round,
numerous, occupying the whole length of the pinnules;
indusiate, medial on the basal anterior venules, forming
a line on each side near the midvein, erowded, often be-
coming confluent. Judusium lead-coloured, firm, mem-
branaceous, persistent, convex, reniform aflixed by the
sinus, bearing both on the surface and at the margin
stalked glands. Spore-cases numerous, brown, obovate.
Spores oblong, muriculate. The fronds are annual.

This is a local species, confined to limestone tracts,
within a small area in the approximating portions of
Westmoreland, Lancashire, and Yorkshire, where, how-
ever, it is often found in great profusion, growing in the
deep fissures of the natural platform, and occasionally
high in the clefts of the rocks. It has also been reported
from the west of England, and from Louth, Ireland. It
is found in the middle and south of Europe, and in
Asia Minor. The Californian and N. American Aspidium
argutum is probably only a larger state of this species.

This is an elegant plant under cultivation, flourishing
in well-drained porous loamy soil, or in a shady peat
border. The soil may be intermixed with small lumps
of broken limestone. It should not be kept too moist,
and the crown should be well raised above the surface.

(J.) Lastrea cristata, Pres{.—Crested or Narrow
Prickly-toothed Buckler Fern.— Fronds erect, narrow
linear-oblong or lanceolate, sub-bipinnate or bipinnate.
serratures spinose-mucronate; scales of stipes ovate,
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scattered, pallid; indusium without marginal glands:
— (type): fronds narrow linear-oblong; pinnee short triangu-
lar; pinnules or segments oblong, mostly connected at
the base, crenato-serrate or obscurely lobed, the anterior
and posterior ones of the lower pinne nearly equal.

LLASTREA CRISTATA, Presl. Deak. Flor. Brit. iv, 107. Bab. Man.
410. Newm, Hist. 2 ed. 204. Sowerby, Ferns 21, t. 10. Moore, Nat.
Print. Ferns, t. 19.—L. CaLrieTeris, Newm. Hist, 2 ed. 12—
Poryropiuym crisTATUM, Liongeus.—P. CaruirtTeris, Ehrhart.—
AspipioM cRISTATUM, Swartz. Schkahe, Crypt. 39, t. 37. Sm.
Eng. Bot t. 2125 (not t. 1949); Eng. Fl. iv. 276. Ik. and Arn.
Br. Fl. 569, —NEPHRODIUM CRISTATUM, Michaux. —POLYSTICHUM
CRISTATUM, Roth.—PorysticHum CaLLieTeEris, De Candolle.—
DryoprTERIS cCRISTATA, A. Gray.— LorsopiuM CALLIPTERIS,
Newm:. Phytol. iv. 371 ; App. xix; Id. Hist. 3 ed. 170.

Var. uliginosa: fronds wvarious; earlier fertile ones
tall, erect, narrow linear-lanceolate, bipinnate below, the
pinnules oblong-acute, mostly adnate, inciso-serrate or
lobed, with aristate teeth; barren ones shorter, late fer-
tile ones broader, both with oblong bluntish adnate cre-
nato-serrate pinnules; anterior and posterior basal pin-
nules nearly equal in size.

LASTREA CRISTATA, ¥. ULIGINOSA, Moore, Trans. Bot. Soe.
Edin. 1v. 109; Fnytol. iv. 149 ; [J. Nat. Print Ferns t, 20. Bab.
Man. 410.—LASTREA ULIGINOsA, Newm. Phytol. iii., 670.—Asri-
pium sPINvLosUM, Hk, & Arn. Br. FL 671 (in part).—Asripium
BPINULOSUM, v. ULIGINOSUM, A. Braun.—LoOPHODIUM ULIGINOSUM,
Newm. Phytol. 1v. 371; App. xix. ; Hist. 3 ed. 163.

Var. spinulosa:  fronds narrow oblong-lanceolate,
bipinnate ; pinnules oblong-acute, inciso-serrate or pin-
natifid, with aristately-toothed lohes; posterior basal
pinnules much larger than the anterior ones,

LASTREA CRISTATA, ¥. SPINULOSA, Moore, Handbk. ed. 2. 115 :
Id. Nat. P'rint. Ferns, t. 21.—L. srriyunosa, Presl. Bab, Man. 410.
Sowerby, IF'erns 24, t. 12.— L. DILATATA, ©. LINEARIS, Bab, Man. 1
ed. 336 (excl. syn).—L. sriNosa, Newm. Nat. Alm. 1844, 21, Deak.
Flor. Brit. iv. 108, —PoLvropios sriNvLosoM, Mualler, Flor, FPrid.
193,t. 2,1 2; Fl. Dan. t. 707.—P. FiLix-FeEMINA, v. SPINOSA, Weis.
—ASPIDIUM SPINULOSUM, Swartz, Syn. 420. Schkubr. Crypt. 43,
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t. 48 (excl. fig. d, e).—Porysticmuy spivosus, Roth.—Lopuopi-
UM sriNosUM, Newm, Phytol. ir., 371; App. xviii.; Hist. 3 ed. 157.

Caudex peren-
nial, stoutish,
decumbent  or
slowly creeping,
7. e. extending
in a horizontal
direction, the
fronds of each
season being in
advance of those
of the preceding
one; branched,
scarcely tufted,
somewhat scaly
above, and hav-
ing coarse dark
brown roots.
Vernation circi-
nate, the pinnm
lyingflat against
the incurved ra-
chis. Stipes
stout, terminal,
and adherent to
the caude x,
about one-third
the'entire length
of the frond,
dark brown be-
low, green up-
wards, sparsely
sealy, with
broad ovate
membranaceous
pale brownsecales
[Lastrea cristata. ] which are mostly
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appressed, and more numerous near the base; the rachis
almost free from scales, Fronds 1-3 feet high, herbace-
ous, dull green, erect, narrow linear-oblong taperiug at
the apex, scarcely narrowed at the base, sub-bipinnate.
Pinne numerous, the lower ones distant, sub-opposite,
short triangular; the upper alternate, elongate triangu-
lar ; all shortly stalked, the stalk twisted so that they
stand nearly horizontal. Pinnules oblong, bluntish, all
except the lowest in highly developed fronds more or
less adnate, and connected by the wing of the rachis,
pinnatifid with the lobes serrated, or inciso-crenate with
the crenatures serrated, the serratures tipped by a spi-
nulose point. The posterior basal pinnules are scarcely
longer than the anterior ones of the same pinnwz; those
of the late summer and autumnal fronds are broader,
and larger.  Venation (pinnules) depressed on the upper
surface, consisting of a flexuous midvein, from which a
vein passes into each lobe, and bears several venules,
which are either simple or forked, one being directed
towards each tooth, and terminating within the margin
in a somewhat thickened point. Fructification dorsal,
usually confined to the upper half of the frond. Sori
numerous, round, indusiate, medial on the anterior basal
venules, forming a row on each side nearer the midrib
than the margin; in the most luxuriant pinnules sori are
borne on the posterior venules, producing a more irregu-
lar arrangement. [adusinm membranaceous, reniform,
flat, somewhat irregular, but without glands at the mar-
gin, with a deep basal sinus. Spere-cases numerous,
dark brown, roundish-obovate. Spores oblong muri-
culate,

The var. vriGIN0SA is intermediate between L. eris-
tata and spinulosa, differing from the former, most obvi-
ously, in baving the pinnules of its early fertile fronds
rather more acute and more conspicuously-toothed, the
discrepancy in size between the anterior and posterior
basal pinnules being also somewhat more manifest; and
from the latter, in baving some of its fronds like those of
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eristata.  Caudex stout decumbent, sparingly branched.
Stipes sparingly furnished with blunt ovate pallid secales,
Fronds erect linear-lanceolate 2-4 feet high, bipinnate at
the base of the pinnw ; they are of three kinds, but not
all simultaneously produced: — (1) Early fertile or
spring fronds, like spinulosa, erect linear-lanceolate tri-

[Lastrea cristata ulizinosa— : a early fertile, & barren,
¢ later fertile pinna.]

pinnate, the basal pinnules distinet; pinne stalked,
twisted horizontally, so that the upper surface is turned
towards the zenith, elongate triangular; the lower ones
shorter, broader, and more oblique, the first posterior
pinnule being larger than the anterior one; the basal
pinnules generally distinct oblong, acute, pinnatifid, the
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lobes sharply serrate with spinulose teeth; the upper
pinnules adnate, and sharply and deeply serrate: (2)
early barren fronds generally accompany the early fer-
tile ones; they are smaller, spreading, pinnate, with
decurrent oblong-obtuse pinnules, resembling the infer-
tile fronds of L. eristata: (3) later or summer fronds, also
cristata-like, large, frequently fertile, with decurrent
oblong-obtuse pinnules of the same form as in the
earlier barren fronds., The pinnwe, especially in the earlier
fertile fronds, are twisted so that their upper face instead
of lying in the plane of the frond is directed towards
the zenith, the fructification produced over the whole
frond, most copious towards the top. The wvernation
is circinate, with the pinne flat and rolled inwards
from the point as in L. eristata. The fronds are said
to appear always several days earlier than those of cris-
tata, but our cultivated plants prove irregular in this
respect. It occurs along with L. eristata in Norfolk,
Nottinghamshire, and Cheshire; and we believe also at
Tunbridge Wells. It has been found in Germany.

The war. sPINULosA has a stout perennial cauder,
decumbent or slowly creeping, the fronds growing erect
from its apex, branched, sometimes tufted, slightly scaly,
furnished with numerous coarse dark brown roots. Ver-
nation circinate, the rachis sometimes simply circinate,
but occasionally also having a lateral curvature, the
pinne and pinnules separately involute. Stipes terminal
and adherent to the caudex, nearly as long as the leafy
part, stoutish, dark brown-purple below, sparsely scaly,
with broad ovate pallid scales, more or less appressed ;
the rachis scarcely at all scaly. J[Fronds 2-5 feet high,
erect, yellowish-green, narrow oblong-lanceolate, taper-
ing at the apex, bipinnate.  Pinne numerous; the
lower ones sub-opposite, distant, obliquely triangular,
the posterior basal pinnules being largest; the upper
ones closer, narrower, stalked, frequently more or less
drooping, often set on at an acute angle, and twisted so
as to turn their upper surface towards the zenith. Pin-
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[Lastrea cristata spinulosa. |



V.—LASTREA. 123

nules oblong acute, broadest at the base, the lower ones
with a short stalk-like attachment, the upper more or
less adnate ; pinnatifid almost to the midrib, with oblong
acute lobes, the lobes strongly serrated with spinulose
teeth, the points of the teeth directed towards the apex
of the lobe, and often curved upwards above the plane
of its surface ; upper pinnules inciso-lobate with spinu-
losely serrate lobes, or coarsely serrate with spinulose
teeth. The barren fronds are usually broader, and more
lax ; and sometimes entire plants assume this character.
Venation (pinnules) consisting of a stout midvein, from
which a primary vein enters each lobe where it forms a
lexuous secondary midvein, bearing alternate forked
venules; the sori are placed on the short anterior ve-
nules, and form two rows along the lobes of the pin-
nules. In the less divided pinnules the primary midvein
I'ir'l_}llucﬂ"_'n branched veins, and the anterior basal venule
also in this case bears the sorus near to its termination,
so that the sori then form two lines along the pinnule;
the venules are directed one towards each serrature, but
terminate before reaching it in a thickened point. Fruc-
tification dorsal; usually occurring on the upper half,
but sometimes extending over the whole surface of the
frond. Seorz numerous, round, indusiate, medial or sub-
terminal on the venules. [ndusiwm flat, reniform, mem-
branaceous, persistent, with an entire wavy margin
without glands. Spere-cases brown, numerous, rotun-
date. Spores oblong, muriculate. The plant is common
in damp shady pl:u,es, and no doubt generally distributed,
though from being confounded with L. dilatate, the
records of its occurrence are unsatisfactory. It has cer-
tainly been found here and there all over England, and
in Wales; but is rarer both in Scotland and Ireland,
though undoubtedly growing in both. It is also found
in the northern and central parts of Lurope, and, as we
think, occasionally in North America.

The normal form of the species is a very local plant,
found only in boggy places, chiefly in the counties of
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Suffolk, Norfolk, Nottingham, and Chester. It is dis-
persed over Europe, and occurs also in North and North-
west America.

The species, together with the varieties, are free grow-
ing and easily cultivated plants; and being of erect
habit, and bearing exposure well, they are both sunitable
for damp rock-work, and of distinct character, especially
adapted for planting on the margins of an artificial bog.
They grow well in any other situation suitable for ferns.

(6.) Lastrea dilatata, Pres/. — Broad Prickly-
toothed Buckler Fern.—Fronds ovate subtriangular or
oblong-lanceolate, bipinnate, with the pinnules pinnate
or pinnatifid, serrated, the serratures spinose-mucronate ;
scales of the stipes lanceolate, entire or fimbriate, usually
dark-centred, ; indusium fringed with stalked glands:
—(type) : fronds ample, ovate, somewhat drooping, bi-tri-
pinnate ; scales of the stipes entire, strongly two-coloured,
1. e. dark in the centre, pale at the margins; indusia
prominent, gland-fringed.

LASTREA DILATATA, Presl. Bab. Man. 411. Sowerby, Ferns 25,
t. 13. Moore, Nat. Print. Ferns, t. 22.—L. MULTIFLORA, Newman,
Hist. 2 ed. 216. Deak. Flor. Brit. iv. 113.—ASPIDIUM DILATATUM,
Smith, Fl. Brit. 1125; Eng. Bot. t. 1461; Eng. FlL ir. 280,
Swaitz, Synops. 420.—A. spiNvLosuMm, Swartz Schrad. Jour.
1800, ii. 38, in Parl;; Id. Synops #4, in part, (not 420). Sm. Erg.
Bot. t. 1460; Eng. Fl iv., 279, in part. Hk. & Arn. Brit. Fl. 571,
in part.—AspPIpIUM CRISTATUM & Ruprecht.—NEPHRODIUM CRIS-
TATUM, Michaux.—N, DILATATUM, Desvaux.—PoLYropioM bpI-
LATATUM, Hoffimann.—P. cristaTuM, Hudson, Fl. Ang. 457.
Bolt. Fil. 42, t 23.—P. mourTIFLORUM, Roth.—PoLysTIcHUM
MULTIFLORUM, Roth.—Poryst., spinvLosty, De Candolle.—
PoLysT. DiLATATUM, De Candolle. —DRYOPTERIS DILATATA, A.
Gray.— LorHopiusm MULTIFLORUM, Newm. Phytol. iv. 371 ; App.
xvii. ; Id, Hist, 3 ed. 148,

Var. tanacetifolia : fronds ample triangular or sub-
triangular, tri-quadripinnate: scales dark-centred: in-
dusia small, the margin irregular, slightly glandular.
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LASTREA DILATATA B Moore, Handbk. ed. 1, 59.—L. MULTI-
rLoRA B Deakin, Flor. Brit. iv. 113, 116,—ASPIDIUM DILATATUM,
Willdenow.—A. spiNvLosuM, Schkuhr, Crypt. 44, t. 47. (excl. ¢.)
—A. erosuy, Schkubr, Crypt. 46, t. 45 (monstrous).—PoLYPO-
DIUM TANACETIFOLIUN, Hoffmann.—P. arisTaTos, Villars.—Po-
LYSTICHUM TANACETIFOLIUM, De Candolle.

Var. nana: fronds dwarf, ovate, bipinnate, somewhat
glandular ; pinnules decurrent convex; scales dark-
centred ; indusia small evanescent, the margin slightly
clandular.

LLASTREA DILATATA, ¥. NANA, Moore, Handbk. ed. 2, 127 : Id.
Nat. Print. Ferns t. 26 ¢. p.—L. MULTIFLORA, ¥. NANA, Newm.
Hist. ed. 2, 222, Deak. Flor. Brit. iv. 114— LoPHODIUM MULTI-
FLORUM, ¥. NANUM, Newm. IHist. ed. 3, 153.

Var. dumetorum: fronds dwarf or dwarfish, oblong-
ovate or triangular ovate, bipinnate; stipes rachides,
and veins beneath clothed with glands; pinnules convex,
oblong ; scales broad lanceolate, usually pale, indistinetly
two-coloured, fimbriate; sori large, with gland-fringed
indusia.

LASTREA DILATATA, ¥. DUMETORUM, Moore, Nat. Priat. Ferns
t. 23: not Handbk. 124.—L. D. MacuLaTa, Moore, Handbk. ed.
2, 124.—L. p. coLLinNa, Moore, Handbk. ed. 2, 123, in part.—L.
DUMETORUM, Moore MS. (Nat. Pr. F.).— L. MULTIFLORA, 9.
COLLINA, Newm. Hist, ed. 2, 222, in part.—L. coLLiNA, Newm.
Hist. ed. 2, 224, in part.—L. macuLata, Deak. Flor. Brit. iv.,
110, —Asripioym DUMETORUM, Smith, Eng. FlL. iv. 2831.—Lorno-
piuM COLLINUM, Newm. App. xviii. in part; Id. Hist, ed. 3,

144, in part.

Var. collina: fronds narrow elongate ovate, or ovate-
lanceolate, bipinnate; pinne distant; pinnules convex
oblong obtuse, the basal ones pinnatifid, the lobes obtuse
serrated towards the end with coarse acuminate teeth ;
scales dark centred, at the base numerous and subulately
tipped, the upper ones few broader.

LLASTREA DILATATA, . COLLINA, Moore, Iandbk. ed. 1, 59; Id.
Nat. Priot. Ferns t. 26 A. B, Bab. Man. 411.—L- MULTIFLORA. v.
coLLINA, Newm. Hist. ed, £, 222, in part. Deak. Flor. Brit, iv.,
114, in part.—LastREA COLLINA, Newm. Hist. ed. 2, 224, in part.
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—LoPHODITM coLLINUM, Newm. App. xviii. in part; Hist,
ed. 3, 141, in part.

Var. Smithii: fronds narrowly subtriangular-elon-
gate-ovate, bipinnate ; pinna opposite horizontal distant;
pinnules narrowly decurrent with the slender wing of
rachis, oblong obtuse, serrated, the serratures incurved;
scales dark two-coloured, and e:».cept at the Dbase, amall
narrow and scattered,

LASTREA DILATATA, . Sm1TRII, Moore, Handbk. ed. 2, 123.—
AsSPIDIUM SPINULOSTM, Smith, Eng. Fl, iv.,, 279, according to
specimen commupicated as authentic, by Mr. Shepherd of
Liverpool.

Var. Chanteriee: fronds lanceolate narrowed and
truncate below, caudately elongated above, the stipes
rachis and under surface glandular; pinna distant, lower
ones unequally deltoid, the rest nearly equal; pllllllll(""
oblong obtuse distant pmn'ltliltl the lobes with coarse
aristate teeth ; scales dark-centred, entire, aristate; in-
dusia gland-fringed.

LASTREA DILATATA, ¥. CHANTERLE, Moore, Nat. Print. Ferns
t. 24.—L. CHANTERLE, Moore MS. (Nat. Pr. F.)

Var. angusta: fronds linear-lanceolate bipinnate ;
pinne short deltoid, the posterior and anterior pinnules
of the lowest pinnwe very unequal; scales two-coloured.
pallid ; indusia indistinctly glandular.

LLASTREA DILATATA, ¥. ANGUSTA, Moore, Handbk. ed. 2, 124;
Id. Nat. Print Ferns, under t. 22,

Var. alpina; fronds narrow linear-lanceolate, mem-
branaceous, bi-subtripinnate; pinne unequally deltoid ;
scales broad lanceolate, pale brown, wvariously two-
coloured ; sori large, with small evanescent ragged glan-
dular indusia.

LASTREA DILATATA, ¥. ALPINA, Moore, Nat. Print. Ferns, under
t. 22,

Var. glandulosa: fronds ample, lanceolate-ovate,
or oblong-lanceolate, tripinnate below, densely covered
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with stalked glands beneath, as well as on the stipes
and rachis ; scales pallid, whole-coloured, or faintly two-
coloured, broadly lanceolate-ovate, semi-appressed,

LASTREA DILATATA, 9. GLANDULOSA, Moore, Handbk. ed. 2,
124: Id. Nat. Print F. t. 23.—L. GLANDULOSA, Newm. Phytnl
iv. 258.-- LorgEoptoM GLANDULOSUM, Newm. App. xviii.; Id,.
Hist. ed. 3, 154.—LoPHODIUM GLANDULIFERUM, Newm. Phyt. iv.
S1-1.

C'audexr perennial, stout, usually erect, rarely decum-
bent, not creeping, often becoming elongated and trunk-
like, sometimes tufted; the crown densely sealy; the
fronds arranged in a circlet around the crown when the
caudex 15 erect. Vernation circinate, the rachis often
folded laterally as well as involutely fore and aft; the
apex simply circinate. Stipes terminal and adherent to
the caudex, from one-third to one-half the length of the
frond, stout below, densely scaly; the scales spreading,
most numerous below, but u;tnlh‘ abundant along the
stipes, in the normal plant lanceolate- attenuate, dark
centred; the ruachis smooth or glandular, somewhat
scaly, with small subulate more or less (hbt]l'l{_.tl"»' two-
coloured scales. [Fronds averaging 2-3 feet, but (e\clu-
sive of varieties) varying from 1-6 feet in height herba-
ceous, dark green above, paler beneath, smooth or
glandular, spreading and more or less arched or drooping,
ovate or ovate-lanceolate, bi or tri-pinnate. Pinne
numerous sub-opposite, more distant below, the lower
ones, especially the lowest, obliquely triangular-elongate,
the posterior pinnules being much larger than, often
twice as large as, the anterior ones; upper ones nearly
equal-sided.  Pinnules ovate-oblong, acutish, often con-
vex, the basal ones stalked, the upper sessile and decnr-
rent; the lower ones (especially of the lowest pinnwe)
very deeply pinnatifid, sometimes pinnate, the lobes or
pinnulets oblong, bluntish, the divisions all sharply-
toothed with subovate teeth, terminating in a bristle-like
point, which is in general curved laterally towards the
apex of the pinnule or lobe,  Venation (pinnulets of the
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lower pinnge) consisting of a stout flexuous vein, from
the rachis-like vein of the primary pinnule, forming a

[Lastren dilatata ]
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secondary midvein, from which a venule proceeds into
each marginal lobe; the venules forked where the lobe
is toothed, giving off a branch towards each tooth, the
anterior branch fertile at some distance below its apex;
the larger of the less divided primary pinnules have the
same arrangement of the veins on a reduced scale, and
the same, still more simplified, occurs in the smaller
primary pinnules; the venules all terminate in a small
club-shaped apex, below the tooth towards which they
are directed. Fructification dorsal, occupying the whole
under surface. Sor: numerous, distinct, round, indusi-
ate, medial subterminal or terminal, seated on the an-
terior baszal venules in the less divided, and on the lowest
anterior branch of the venules in the more compound
pinnules ; in the former ranging in a line on each side
the midvein, much nearer to it than the margin; in the
latter, forming two lines in a similar way along the
lobes.  JTndusium reniform, usually rather large, convex,
membranous, fringed with stalked glands, sometimes
small flat and indistinetly glandular. Spore-cases nu-
merous, brown, rotundly obovate. Spores roundish or
oblong, angular, muriculate.

This is a very variable species, intimately related to
L. emula on the one hand, and to L. spinulosa (our
eristata v. spinulosa) on the other. The latter is always
distinguishable by its creeping caudex, its sparse broad
pallid scales, and its entire indusium ; the former by its
more strictly evergreen habit, its lacerated or contorted
pallid seales, its anthoxanthoid fragrance, the absence
of stalked glands on its indusium, the concavity of its
pinnules, and even by the decay of its fronds, which do
not usually perish at the base of the stipes and fall while
the upper part remains fresh, but decay from the point
downwards.

The war. TANACETIFOLIA is a tripinnate or quadripin-
nate state of the species, with broad fronds having a
strongly-marked tendency towards triangular develop-
ment.  fFronds usually large, though there occur planta

K
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of but moderate size, in which the peculiarities of the
variety are developed. Stipes furnished with the usual
entire, lanceolate, dark-brown, abundant scales, marked
with a still darker bar down their centre. It is one of
the commoner forms, and variable, merging gradually
into that which we consider the type of the species.

The war. NANA differs in its constantly smaller size, the
extreme length of the fonds, including the stipes, being
2-4 inches in the smallest, and 8-10 inches in the largest
specimens referred to this variety. This diminutive size
appears a permanent characteristic, the variety having
been observed by Mr. Tatham to grow near Settle in
Yorkshire, for the last twenty years, without change, and
in company with the typical form three feet high; even
when freely manured, the plants, though growing about
fifteen inches high, do not lose the dwarfish aspect of the
patural specimens. Thesame fact of constancy for a se-
ries of years has been observed by the Rev. J. M. Chan-
ter, in plants which occur near Ilfracombe in Devonshire.
Stipes (Settle plants) nearly half the entire height, with
lanceolate scales having the usual dark central mark;
stipes, rachis, and under side of the veins sparingly clothed
with short stalked glands. Fronds ovate, broadest at the
base, bipinnate. Pinne nearly equal above, the lowest
unequal-sided. Pinnules decurrent, more or less convex;
the larger ones somewhat lobed, the lobes serrated; the
rest merely serrate, with spinulose teeth. Sori most co-
pious in the upper part of the frond, rather small, the
spore-cases almost black while fresh, covered by small
delicate somewhat glandular-margined indusia, which
soon shrivel and become concealed among the spore-cases.
It is probably not uncommon in elevated rocky localities.

The var. puMETORUM is a dwarfish form, remarkahle
for its sub-triangular or ovate fronds, its glandular sur-
face, its pale coloured broad lanceolate sparingly fimbri-
ated scales, and its large abundant sori, produced freely
on plants of very immature age. This form, which almost
appears entitled to specific distinction, occurs under seve-
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ral modifications, some of which have been referred to the
var. collina, with which, however, they do not agree.
One of them, discovered in the Lake district by Miss
M. Beever, is the
most marked, and
sufficiently  ac-
cords with the
imperfect speci-
mens of Aspidium
dumetorum to be
found in Smith’s
herbarium.
Fronds about one
foot high, elon-
gate triangular
ovate, very glan-
dular, especially
on the stipes,
rachis, and lower
surface of the
veins ; bipinnate.
Pinne  concave,
bluntish. Pin-
nules broad, ob-
long, or oblong-
ovate, convex,
crispy, lobed; the
lobes  coarsely
toothed, the teeth
broad and acum-
inately tipped by
{Lastrea dilatata dnmetornm. ] a small bristle.
Stipes sparingly

clothed with lanceolate pale brown scales, of variable
width, often scarcely at all darker in the centre, and having
their margin fimbriate. Sori large, distinet, produced
over the whole under surface; covered by indusia which
are prominently fringed with stalked glands, Young
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plants of this form, but a few months old, and 3-4 inches
high, are abundantly fertile. Other plants, agreeing in
the essential features of pale fimbriated scales, dwarf
habit, subtriangular or ovate fronds, glandulose surface,
and large distinet sori, have been found on hills near
Rhayader, Mount Glyder, and Phainon Vellon in Wales;
Glen Croe, Rivelston near Edinburgh, Tarbet, and Arran
in Scotland; in Derbyshire, the vicinity of Ilfracombe in
Devonshire, and in the Isle of Man.

The var. coLLINA 1S
remarkable for itsob-
tuse coarsely-toothed
pinnules. Fronds
1-2 feet high, ovate,
attenuatelyelongated
at the apex, or more
elongated . e. oblong-
lanceolate or ovate-
lanceolate, dark
green, smooth or
sparingly glandular,
bipinnate. Stipes
variable, averaging
about one-third the
length of the fronds,
scaly, with entire lan-
ceolate brown dark-
centred scales, the
lower and most nu-
merous ones narrow
with a long subulate
point, above which
are others, broader,
scattered, and shorter;
rachis almost devoid
of scales. Pinne, es-
pecially the lower

[Lastrea dilatata collina.] ones, distant and
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spreading, the lowest unequally deltoid, the next less un-
equal, the upper parallel-sided, rounding slightly near
the end to an acutish not at all acuminate point. Pin-
nules convex, obtusely oblong-ovate, the basal ones nar-
rowed to a broadish stalk-like attachment, the rest sessile
and more or less decurrent; the larger ones deeply pin-
natifid, with blunt oblong lobes, sparingly toothed, mostly
at the apex, the teeth coarse acuminately-aristate. Sori
scattered over the whole frond, covered by gland-fringed
indusia. This variety was first found by the Rev. G.
Pinder on the hills of Westmoreland, Lancashire, and
Yorkshire, where it has since been met with. It is also
reported from Ireland, about Powerscourt Waterfall,
Wicklow, and the Dublin mountains.

The var. CHANTERLE is remarkably distinet, differing
in the narrowed form and attenuated apex of its fronds,
its distant pinnee, and its distinet blunt pinnules. Cau-
dex erect.  Stipes clothed plentifully with lanceolate and
ovate-lanceolate entire scales, brown with a dark central
streak, and tipped by alongish weak bristle point ; stipes,
rachis, and under surface clothed with sessile or very
shortly stalked glands. Fronds 1% to 2 feet high, nearly
erect, lanceolate or oblong-lanceolate, the base somewhat
narrowed truncate, the apex attenuated, bipinnate. Pinne
distinct, somewhat spreading, twisted so that the upper
surface is turned towards the zenith, the lowermost very
unequally deltoid, their posterior basal pinnules being
more than twice the length of the anterior ones, these pos-
terior pinnules being themselves almost pmnate the next
are unequally deltoid, but the inequality is less marked,
and is nearly lost in the upper pinne.  Pinnules (basal ot'
upper pinng) nearly oblong, their base having a narrow
stalk-like attachment, little broader at the base than their
apex, which is very blunt; upper ones more or less de-
current ; all more or less deeply pinnatifid, according to
position, the lobes bluntly oblong, toothed, the teeth few,
coarse, distinet, terminated by a bristle-like point,  Sori
covered by reniform indusia, fringed with small stalked
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glands. This variety was discovered, in 1854, by the
Rev. J. M. and Mrs. Chanter, at Hartland on the north

[Lastrea dilatata Chanterimw, ]

coast of Devon,
where it was
found growing
in moderate
quantity within
a limited area,
surrounded by
other common
forms of the
species.

The var. ax-
GUSTA has the
outline and ge-
neral features
of the erect typi-
cal form of L.
spinulose,  but
possessing also
the particular
chara cteristics
of L. dilatata.
Stipes furnished
with large atte-
nuately lance-
shaped, pale-
brown, dark-
centred scales.
Fronds two feet
high, narrow-
linear-lanceo-
late, bipinnate.
Pinne  shortly
deltoid, the
lower two or
three pairs very
unequally so, the
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posterior pinnules being much the largest. Pinnules nar-
row, oblong-obtuse, deeply pinnatifid, with ovate or ob-
long lobes, the lobes having aristate teeth. Sori small,
abundant, occurring from the base to the apex of the
frond, covered by small indistinetly glandular convex in-
dusia. This was found near Tunbridge Wells by the late
DMiss Bower.

The war. ALPINA has fronds of the outline of ordinary
states of L. spinulosa, that is, straight-sided, broadly
linear, scarcely lanceolate; almost tripinnate below, bi-
pinnate upwards. Pinne ovate-lanceolate or ovate, as-
cending, delicate in texture, and bearing two rows of
large prominent sori, the covers very evanescent, small
and somewhat glandular on the margin; teeth of the
pinnules mucronately tipped. Seales broad lance-shaped,
palish-brown with a dark central mark. This form oe-
curs plentifully among rocks on the higher parts of Ben
Lawers, Perthshire, and no doubt in other places.

The var. GLANDULOSA i8 a large and somewhat erect-
growing plant, with much the aspect of L. spinulosa
when large and broad, but differing from that, in the in-
termediate form of the scales of the stipes, in their fre-
quently being two-coloured, in the glandular-fringed in-
dusia, and in the sub-erect, not creeping, caudex. Stipes
from about, one-third to one-half the entire length of the
frond, clothed near the base, sparingly upwards, with
ovate bluntish and ovate-lanceolate pointed scales, the
scales generally pale brown, scarcely tawny, some hav-
ing, others wanting, a dark central streak, many becom-
ing a good deal appressed; the stipes, rachides, and un-
der surface of the fronds densely covered with stalked
glands. Fronds 11-4 feet high, oblong-lanceolate in large
plants, ovate-lanceolate in smaller ones, nearly erect
around the stout pale-coloured crown, which terminates
the thick ascending tufted caudex; bipinnate above, tri-
pinnate below. Pinne ascending, twisted so as to lie in
nearly a horizontal plane, lanceolate, ovate. Pinnules
large, lanceolate-ovate or pyramidately-ovate, acute,
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the posterior ones on the lower pinnules longest, the
lower ones stalked, the rest successively decurrent, then
adnate, then confluent; all pinnatifid almest down to
the midvein; lobes oblong, adnate, incised or toothed,
the serratures tipped by a bristle-like point. Sori copi-
ous over the whole frond; indusie fringed with stalked
marginal glands. This variety was first noticed near
Lydbrook, in the Forest of Dean, Gloucestershire, by Mr.
Bennett, of Brockham ; since in EppingForest, by Mr. H.
Doubleday ; at I‘ldbtlﬂgb by Mr. J. Stidolph; at Win-
dermere, by Mr. F. Clowes (‘3‘), at DBroseley, by Mr. G.
Maw .!m-:J we believe, a glandular variety obtained at
Festiniog, by Dr. Allchin, will prove the same. Some
other glandular forms, frum Croydon and Barnes in Surrey,
Hampstead in Middlesex, Pembrokeshire, Windermere,
and other localities, supply connecting links between L.
glandulosa and the typical L. dilatata, the most ordinary-
looking forms of the latter being, moreover, sometimes
quite glandular.
There are a few other known varieties, which we
here briefly notice :(—
lepidota (M) : this remarkable variety is reported to have
been found in Yorkshire. We first saw it, two or
three years since, in the collection of Mr. A. Tait, who
obtained it from Mr. Stark, of Edinburgh,. Fronds
about 1} feet high, broadly ovate, indeed, almost as
broad as long, quadripinnate; the ultimate pinnules
small, pinnatifid, and spiny-toothed ; stipes and rachi-
des evervwhere densely clothed with lanceolate con-
torted whole-coloured scales, which are smaller up-
wards. We notice the plant in this subordinate posi-
tion, solely because the exact evidence of its being a
native plant is wanting, although there seems little
doubt that it is of British origin. It is so different
from all other ferns known to us, that, believing it
entitled to specific rank, we have given it the MS. name
L. lepidota. Though a comparatively dwarf plant, it
is stout and vigorous, and is manifestly more divided
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than any other British Lastrea. In our cultivated plants
(under glass) we notice a peculiar habit,—the fronds
develop so slowly, that the basal pinnules become fully
grown with mature, ripe, or scattered sori, before the
point of the pinnw bearing them is unrolled; so that,
while the central portion of the frond has shed its spores,
the apices of the frond and pinnz are still growing. Its
chief characteristics consist in its being quadripinnate,
the pinnules being small and distant ; and in its stipes
and rachides, throughout, being remarkably scaly.

Smathii: fronds bipinnate, about a foot high ; stipes three
inches long, clothed at the base with long dark-coloured
scales, and furnished above with a few small narrow
ones; pinne opposite, distant, nearly horizontal, but
slightly unequal in the size of their anterior and poste-
rior pinnules ; pinnules ovate-oblong, obtuse, the basal
ones pinnatifid, the lobes blunt, mucronately-serrated
at the end ; these basal pinnules have a narrow stalk-
like attachment, the rest are more or less decurrent;
gort forming a line on each side of the midrib of the
pinnules. This plant has some resemblance to the var.
colline, and is perhaps only a modified form of it. It is
known to us from a specimen sent by Mr. Shepherd of
Liverpool, as being taken from part of the very plant
sent by Dr. Mackay to Sir J. E. Smith and described
by him as Aspidium spinulosum; it quite agrees with
that description, and would appear to be the Spike
Island plant there mentioned.

pumile : fronds small, deltoid or ovate-deltoid, bipinnate,
scales pallid. It is the dumetorum of our previous
edition (p. 124). Found in Ingland, Wales, Scotland,
and Ireland, and perhaps only a young state of some
of the larger common forms.

deltoidea : fronds deltoid, tripinnate, the segments small,
fine-looking; stipes slender; scales dark, Devon-
shire, Rev. J. M. Chanter.

o+ JSuscipes: fronds glandular, deltoid, tripinnate, the points
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of frond and pinne caundate; stipes slender, pale-brown

behind ; scales dark., Guernsey, Mr. G. Wolsey.,
micromera: fronds normal, 7. e. ovate-lanceolate in out-

line, two feet high, more finely divided than usual,
though small almost quadripinnate, the pinnules and
lobes with sharp narrow feeth; stipes stout, with large
dark scales. Devonshire, Rev. J. M. Chanter.
distans : fronds large lax ovate; pinnae distant, not very
unequal-sided except the lowest:; pinnules distant,
ovate-oblong, obtuse, with narrowed stalk-like some-
what decurrent base; teeth acuminately aristate.

Surrey, Mr. S. F. Gray.
obtusa : fronds narrow ovate; pinnules oblong, obtuse,

shallowly-lobed. Found in several localities.

valida : fronds ovate, broad, erect, rigid and fleshy or
leathery-looking ; pinnules mostly divided nearly to
the midrib; venules terminating in a hair-like white
line near the margin, giving the upper surface a falsely
strigose appearance. Devonshire, Rev. J. M. Chanter :
Guernsey, Mr. C. Jackseon.

wnderrupta : fronds lanceolate-ovate, of the collina type; a
portion of the pinna and pinmules unequally depau-
perated, irregular in shape, size, and toothing. York-
shire, Mr. A. Clapham.

Schofietdii: a curious permanent diminutive wvariety ;
fronds 2-4 inches high, often ramose or multifid : when
bing]e they are pinnate, the pinna oblong, notched. It
is analogous to the dwarf crisped variety of the Lady
Fern. Caudex decumbent, scales pallid concolorous ;
so that it perhaps belongs to spinulosa rather than di-
latata. Found near Buxton, Derbyshire.

This common, yet withal really handsome species, has
the fronds semi-persistent, the old ones scarcel v perishing
before new ones are produced in spring. It is found
commonly in sheltered hedge-banks, thickets, glens, or
moist woods. It is equally common and widely dis-
persed over Europe ; and occurs in Asia, e. g. Mingrelia,
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Kamtchatka; in Africa, e. g. Azores; as well as in seve-
ral places in North and North-West America.

The species, as well as its varieties, is of free growth
and easy culture, and is suitable either for rock work,
shady borders, or wilderness scenery. It is one of the
most compound and elegant of our native species, and
though it may be grown exposed, yet it succeeds better
in the shade.

(7.) Lastrea semula, Brackenridge.—Hay-scented,
or Triangular prickly-toothed Buckler I'ern.—Fronds

triangular or triangular-ovate, spreading, tripinnate,
pinnules concave; pinnulets pinnatifid, the mucronately
serrate lobes curved upwards ; scales of the stipes conco-
lorous, narrow-lanceolate, laciniate or fimbriate, con-
torted ; indusium margined with minute sessile glands.

LASTREA mMULA, Brackenridge, Unit. St. Expl. Exped. xvi.
200 (excl. syn. Pr.).J. S8mith, Cat. Kew Ferns, 1856 — L. FENISE-
cir, Watson, Phytol. ii. 568. Deak. Flor Brit. iv. 117. Bal. Man.
411. Sowerby, Ferns, 27, t. 14. Moore, Handbk. ed. 2, 132; 1d.
Nat. Print. Ferns, t. 27.—L. REcUrRvA, Newm. Nat. Alm. 1844, 23
Id. Hist. ed. 2, 225.—L. concava, Newm. MS. (Hist. ed. 2, 235,)—
NepuroDiUM FENISECH, R. T, Lowe.—AspIDIusM EMULUM, Swartz.
—A. rRECURVUM, Bree, Phytol. i. 773.—A. rExi1sEci, Kunze.—A.
DILATATUM var. RECURVUM, DBree, Mag. Nat. Hist. iv, 162.—A,
DILATATOM, vy Hk. and Arn. Br. Fl. 571.—A. DILATATOM w,
coNcavuy, Babington.—Poryropios mmoLuwm, Aiton, Hort. Kew,
iil. 466; according to authentic specimen, with Solander's auto-
graph, in Hb. Banks.—Loraopiom reENIsEct, Newm, App. xvi ;
Id. Hist. ed. 3, 136 (excl. syn. Sm.)—L. REcurvus, Newm. Phytol,
iv. 371.

Jaudex perennial, stout, tufted, erect, or sometimes
decumbent, densely scaly, and having long stout wiry
dark-brown roots.  Vernation circinate. Stipes usually
about half the length of the frond, rigid, moderately stout,
brownish purple from the base upwards, furnished plen-
tifully with subulately lanceolate, entire fimbriate or lace-
rate, contorted scales, of a pale rusty brown colour; ter-

minal and adherent to the caudex; the rachis greenish,
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and furnished with fewer smaller scales; and, as well as
the stipes and secondary rachides, bearing numerous small

[Lastrea smula. ]

sessile spherical glands. Fronds 1-2 feet high, including
the stipes, rich bright green somewhat paler beneath, and
there sprinkled with small sessile glands ; rlruaping; tri-
angular elongate-triangular or ovate, tripinnate. Pinne
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sub-opposite, more or less deltoid, the lowest broadly and
unequally so, the pinnules on the posterior being larger
than those on the anterior side, the lower pinna also
usually but not always the longest. Pinnules pyramid-
ately-triangular or obliquely oblong, the basal posterior
ones of the lowest pinn® much larger than the rest, and
divided into ovate-oblong or oblong pinnulets, the largest
of which are deeply pinnatifid, the lobes oblong serrated;
the basal pinna pinnules and pinnulets are all stalked,
the upper ones becoming gradually sessile, and then de-
current. The margins of the pinnules and lobes are
mucronately toothed, and turned upwards from the
plane of the spreading or drooping fronds, so that all the
ultimate divisions are concave, and the entire frond has
a beautiful crispy appearance. Venafion (pinnulets)
consisting of a dark-coloured flexuous secondary midvein,
formed of a branch from the midvein of the primary pin-
nule, and producing short lateral
forked venules, the anterior vein-
let bearing a sorus below its apex,
all terminating within the margin.
Fructification dorsal, occupying the
whole under surface. Sort round,
numerous, indusiate, forming two
rows along the pinnules and pin-
nulets, placed near to the mid-
vein, often becoming confluent.
[L. @mula.] Indusium reniform, its margin jag-
ged and uneven, and sparingly
furnished with sessile glands. Spore-cases numerous,
brown, obovate. Spores oblong, often angular, muricu-
late. The fronds when dried have a fragrance like that
of new hay.

We have received from Mr. Moore of Glasnevin, a lax
variety of this forn, in which the secondary pinnules are
more confluent, and the teeth longer and more spiny-
looking than usuai; it was found near Cushendall in
Antrim.
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This fern, which has evergreen or persistent fronds,
and prefers rocky, shady habitats, is very plentiful in
Ireland, and occurs abundantly in the peninsula formed
by the counties of Cornwall, Devon, and Somerset ; more
sparingly in Sussex, in Wales, in the Isle of Man, and
North Lancashire, in Cumberland and Northumberland,
and on both the eastern and western sides of Yorkshire.
It is also found in the Iast and West Highlands, and in
the Northern and Western Isles. A small form of this
plant, found near Festiniog, in N. Wales, by Dr. Allchin,
has the parts considerably narrowed, and seems to con-
nect the ordinary form with a narrowed form of the spe-
cies found in Madeira—the var. productum of Mr. Lowe.
The same species is plentiful in the Atlantic islands, off
the African coast, 7. e, the Azores, Madeira, and the
Cape de Verd Isles.

This is one of the most beautiful of all the British
Ferns, being of moderate size, gracefully pendulous in
habit, and perfectly evergreen. When protected its
fronds remain quite fresh until after young ones are pro-
duced the following year. This feature renders it a
charming fern for the greenhouse or Wardian case. It
will grow freely in light porous loamy soil, and should
be put in well-drained pots.



(fenus 6. ATHYRIUM. Rotl.

Sori indusiate, short, oblong, lunate, or unequally or
sometimes equally hippocrepiform ; the receptacles medial
on the anterior (sometimes also crossing and returning
along the posterior) side of the vein. Indusium of the
same form, often lacerate-fimbriate. Veins simple or
forked, from a central costa; venules free, sometimes
pinnate.

Fronds herbaceous, bi-tri-pinnate. Sori more or less
eenerally, the basal ones usually, rarely nearly all, ar-
cuate. Rhizome short, erect or creeping.—Name from
the Greek athyros, opened.

This genus is closely related to Aspleniwm, from
which neither its short sori, nor fringed indusia are suffi-
eient to distinguish it, but the occurrence of hippocrepi-
form sori, more or less numerous, is abundantly distine=
tive, and indicates a tendency towards the structure of
lastrea. There are several exotic species in which the
same structure occurs. The genus may be regarded as
the connecting link between the Aspleniew, and the
Aspidiee.

(1.) Athyrium Filix-feemina, floth.  Lady Fern.
—Fronds lanceolate, herbaceous, sub-bipinnate or bi-tri-
pinnate ; pinnules oblong ovate or lanceolate, sessile and
distinct, or more or less decurrent and united, toothed,
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or inciso-pinnatifid with the lobes toothed, the teeth
acute not spinulose.

— (type) : fronds broad-lanceolate, lax or drooping ;
pinnz approximate or distinet, the lower pair sometimes
smaller deflexed ; pinnules flat, oblong, connected by a
winged rachis, toothed, or linear-lanceolate or ovate-lan-
ceolate distinct pinnatifid, the lobes toothed.

Larger Forms (more divided, not
winged) — ATaYRIUM  FILIX-FE-
MINA, Roth. Presl. Bab. Man, 413
B. Newm. Hist. 208. Sowerby,
Ferns, 43, t. 25. Moore, Nat,
Print. Ferps, t. 30.—A. F-F. In-
cisuM, Newm. Hist. 214.— A. 1In-
cisuM, Newm. App. xiii. ; Id. Hist,
214.—A. ovaToy, Roth, not Newm.,
—A. rvaxum, Schumacher. — A.
LETUM, Gray. — A. CYCLOSORUM,
Ruprecht.—AspLENIUM FILIX-FE-
. y " MiNa, Bernhardi. Hk. and Arn,

[Athyrium Filix-femina.] py, ¥1, 574. Deak. Flor. Brit. iv.

57 (incl. v. ovatum, incisum).—
AspIDIUM FILIX-FEMINA, Swartz. Schkuhr, Crypt, 56, &. 58, 59.
8m. Eng. Bot. t. 1459 (not good); Eng. Fl iv. 282.—NEpHRO-
DIUM FILIX-FEMINA, Strempel.—CysTorTeERls FILIX-FeEMINA,
Cosson and Germ,—PoLypopioM Frnix reEMINA, Linnaus. Bolt,
Fil. 46, t. 25 (bad).—P. F-r, DENTATA, Weis. P. DENTATUM,
Hoffmann.—P. 1vcisuMm, Hoffmann.—P. OBLONGO-DENTATUM,
Hoffmann,—P. L&TUM, Salisbury.

Smaller Forms (less divided, winged)—ATHYRIUM MOLLE,
Roth. Newm. Nat. Alm. 1844, 26 ; I1d. App. xii: Id. Hist. 215
(excl. Aberdeen hab.)—A. F-r.. soLLE, Newm. Hist. ed. 2, 242,
ed. 3, 215. Bab. Man. 413 y.—A. DEPAUPERATUM. Schumacher.
—A. TRiIFIDUM, Roth.—ASPLENIUM FILIX-FEMINA, MOLLE, ¢ TRI-
rmouM, Deak. Flor. Brit. iv, 59.—PoLyropius MOLLE, Schreber.
—P. F-r. CRENATA, Weis.—P. OVATO-CRENATUM, BIFIDUM, ef
TRIFIDUM, Hoffmann,

Var., rheticum : fronds narrow-lanceolate, erect, bi-
pinnate, pinng distant; pinnules distinet, deeply pinna-
tifid, lanceolate acute, becoming linear from the incur-
vation of the lobes; lower anterior lobe longer auricu-
liform ; sori short numerous, near the midrib, becoming
contiuent.
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ATEYRIUM FrLix-r@MINA v. RHETICUM, Moore, Nat. Print.
Ferns, t. 31 A.—A. F-r. cONVEXUM, Newm. Hist. ed. 2, 245.
Bub. Man. 413.—A. ruETicUM, Roth. Newm. Nat. Alm. 1844,
26 ; Id. Hist. 212, Moore, Handbk. ed. 2, 136.—A. coNVEXUM,
Newm, App. xiii: Id. Hist. 212.—A. 1rricuUM, Gray.—ASPLE-
NivM Firix-raEMiNa raericoM, Deak. Flor, Brit, iv, 60,—PoLy-
PODIUM RELETICUM Linnsus; according to the Linnman Herb.—
Aspipiud RHETICUM, Sprengel—A. mricuos, Sm. Herb; Eung.
Fl. iv. 283 (the fiz. Eng. Bot. t. 2199, rather resembles molle).

Var. latifolium.—Fronds oblong lanceolate semi-
drooping ; pinnwe approximate; pinnules short-stalked,
flat, imbricate, ovate, unequally-lobed at the base,
toothed above ; sori small, uniserial on each side of and
distant from the midrib.

ATHYRIUM FILIX-F(EMINA, ¥. LATIFOLIUM, Babington, Man.
413 (8). Moore, Nat. Print. Ferns, t. 31 B.—A, LaTiFOLIUM, Bab.
MS,; not Presl.—A. ovarum, Newm. Phytol. iv., 368 (execl
syn. Roth, Newm. Presl.): App. xii (excl. syn. Hoffmann,
Roth, Newm.) —ASPLENIUM FILIX-FEMINA, 9. LATIFOLIUM, Hk.
and Arn. Brit. FL 574. Moore and Houlst. Gard. Mag. Bot. iii.
262,

Var. marinum.—Fronds spreading, elliptic-lanceolate ;
pinnz approximate; pinnules crowded oblong, obtuse,
connected at the base by the wing of the rachis, notched
with shallow lobes, which are bifid or toothed below,
short, simple, and tooth-like above; sori short, numer-
ous, often much curved, or becoming confluent.

ATOYRIUM FILIX-FEEMINA b, MARINUM, Moore, Pop. Hist. ed-
1, 91; 1d. Nat. Print. Ferns, t. 31 C.

Var. polydactylon.—Monstrous; fronds lanceolate;
several times forked at the apex ; pinnm flat, their apices
symmetrically bi-tri-furcate, with flat not crispy divi.
sions (incisum type).

ATHYRIUM FILIX FEMINA v, POLYDACTYLON, Moore, Nat.
Printed Ferns, under t. 30.

Var. corymbiferum.—Monstrous ; fronds suberect, and
as well as the pinnm corymbosely subsymmetrically
multifid-crisped at the apex, the tassels large crispy :
pinnules flat incised (incisum type).

L
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Var. multifidum.—Monstrous ; fronds lanceolate, their
apex and the api-:,ea of the convex pinnme symmetrically
multifid-crisped in a corymbose manner; sori crowded,
confluent ; pinnules narrow (rheticum type).

ATHYRIOM FILiX-reEMINA, v, MULTIFIDUM, Moore, Handbk.
ed. 1, 94; 1d. Nat. Print. Ferns, t. 33.—A. F-F. VIVIPARA, Eteele,
Handbk. of Field Bot. 215.—A. F-F. FURcATUM, of gardens.—
A. F-r. cristaToM, Wollaston MS.

Var. depauperatum.—Monstrous; fronds suberect,
furcately divided at the apex into numerous narrow
rachiform segments; pinna small irregularly depaupe-
rated, unsymmetrically lacerated at their apices; sori
small, chiefly confined to the pinne.

ATHYRIUM TFILiX-rEMINA, ©. DEPAUPERATUM, Wollaston ;
Moore, Nat. Print. Ferns, t. 34 B —A. F.-F. RamosuM, Moore and
Houlston, Gard. Magz. Bot, iii, 262. Moore, Handbk. ed. 2, 141,

Var. crispum.—Monstrous, dwarf; primary rachis
irregularly branched, the apices of the branches and
pinna dilated and multifid-crisped ; sori small, scattered,
often wanting.

ATHYRIUM FILIX-FEMINA, v. cRISPUM, Moore, Handbk. ed. 1,
94; Id. Nat. Print. Ferns, t. 34 A.—A. F-r. Bantniy of gar-
dens.

Caudex perennial, stout, erect or decumbent, some-
times elongated and trunk-like, often tufted, secaly at
the crown, and having strong wiry dark-coloured roots.
Vernation circinate, the apex becoming liberated in the
partially developed fronds and bent down in a curve
like a shepherd’s crook. Stipes terminal and adherent
to the caudex; from one-third to one-fourth the entire
length of the frond, green or purplish red, stoutish, much
thickened just above the base, scaly, the scales numerous
on the lower part, lanceolate or linear, varying from
dark reddish brown to almost black: fewer and nar-
rower upwards, often contorted; the rachis furnished
sparingly with smaller narrow deciduous scales. Fronds



YL.—ATHYRIUM.

SN EATELINR TN :
"'w;r'ﬁ.f IS 1q~1 2

¥ "."r o -
R "-'1'1-. . E:" t. '\, ¥ el
k‘h |I' of e 3 ‘\!L‘%‘\}

[Athyrium lilix-lemina,

147



148 VI. —ATHYRIUM.

variable in size, outline and division ; soft herbaceous,
erect spreading or drooping, bright tender green; 1-5
feet high, lanceolate, sometimes very broad, sometimes
narrow ; the less developed forms scarcely bipinnate, the
pinnules being connected by the winged rachis; the
more highly developed almost tripinnate, the pinnules
being distinct, and divided almost to the midvein.
FPinne numerous, distant, often deflexed below, approxi-
mate or distinct above. Pinnules oblong ovate-lanceo-
late or lanceolate, obtuse or acute, sessile decurrent or
confluent at the base, or with a narrowed stalk-like at-
tachment ; pinnatifid with shallow 2-3 toothed lobes at
the base, simply toothed towards the apex; or deeply
pinnatifid throughout, the lobes variously toothed, the
teeth confined to the apices of the lobes or extending
along their sides, usually short and blunt-pointed,
sometimes narrowed and lengthened, never bristle-
pointed, the anterior basal lobe larger. Venation (pin-
nules of the less divided forms) consisting of a flexuous
midvein producing alternate veins; lower veins forked,
a venule being directed into each tooth, the upper simple,
directed into the simple apical teeth, the anterior of the
venules bearing a sorus along its anterior side. In more
divided pinnules the veins branch pinnately, and the
alternate venules correspond with the number of teeth,
the anterior basal one here also bearing a sorus, but
other venules of the lower lobes are also fertile, and in
the most deeply divided pinnules each wvein produces
several fertile venules; they all terminate in a slightly
attenuated point, just within the apex of the tooth.
Fructification dorsal, dispersed over the whole surface.
Sori numerous, often confluent in age, short oblong, or
curved ; indusiate, medial, usually occupying the ante-
rior side of the anterior venules in the less divided forms,
and then straight short oblong; the receptacle of the
lower one, sometimes of more than one, crossing the
venule and forming a curved sorus, or also returning
a'ong the posterior side of the venule, and forming an
arcuate or horse-shoe shaped sorus. In the much di-
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vided varieties these curved sori are more numerous,
and sometimes they are even more abundant than the
gimple ones, and then the fructification may readily be
mistaken for that of Lastrea. Indusium membranaceous,
the free margin cut into capillary segments. Spore-
cases numerous, dark brown, obovate. Spores oblong,
granulate or muriculate.

This species is extremely variable.  The smaller
forms, in which the pinnules, not very deeply divided,
are more or less united at the base, are called aoLLE.
These, though fertile, are, certainly, sometimes, juvenile
plants of the larger forms, and we are uncertain whether
there are any permanently smaller less divided forms to
which this name is applicable. The larger more incised
forms, often known as iNcisum, seem to be the more
mature normal development, and we, therefore, regard
them as typical of the species. Between the molle-like
and incisum-like forms, there is an unbroken series of
variations, independent of those having other pecu-
liarities, and enumerated hereafter as varieties.

The var. ruETicum is generally distinguishable by
its narrow erect fronds, and its distinet and apparently
linear pinnules, which, however, owe their narrow ap-
pearance to the inflection of the points of their lobes over
the sori. The anterior basal pinnules are also conspi-
cuously longer than the rest, as are the anterior basal
lobes of all the pinnules. Caudex short, tufted. Stipes
shortish, pale green or purplish red, much thickened just
above the base; terminal and adherent to the caudex.
Fronds 2-4 feet high, narrow-lanceolate, erect, more or
less rigid-looking, though really herbaceous, which ap-
pearance, as well as the convexity of thepinn® is owing
to their growing in exposed places; bipinnate. Pinne
distant, mostly ascending, the lower ones deflexed.
Pinnules distinct, the anterior basal ones longest, narrow,
appearing almost linear, from the incurving of the points
of the marginal lobes, whence the pinnules become con-
vex; the enlarged basal lobe quite evident; lobes
toothed.  Seri at the base of the lobes on the an-
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terior sides of the venules, forming two lines up the
larger lobes, but the lobes being mnarrow, they are

near together from the first, and
soon become confluent. This
form, or variety, is no doubt
generally  distributed,  being
known to occur here and there
over England, in North Wales,
in Scotland, both in the High-
lands and Lowlands, and in the
four provinces of Ireland. It pre-
fers open boggy habitats. To
this variety probably, certainly
to the species Filiz-femina, be-
longs the Asplenium Adiantum-
nigrum g of Smith, from the
“mountains of Mourne, in ve
county of Down,” Ireland.

The var. latifo-
v lium has a pecu-
a liarly distinet as-
v pect ; its principal
Aol differences consist-
3 ing in the densely-
'F*‘ crowded condition
and unequal size,
P g Y as welll as uneven
= I toothing or laci-

= ; niation of the pin-
. R nules, and in the
's'v% ' situation of the
4, i’*ﬁ'f'f, sori. Caudex stout,

v % erect. Stipesshort-
ish, and, as well as

the rachis, stout.

[A Filix-femina rheticum. ] Fronds 3-4 feet
high, elongate, ob-
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[Athyriam Filix-feemina; a, latifolinm ; &, ovatnm

e, obtusum ; o, incisum (type)

| (too narrow;)
; € laxum ; £, dlsucctum.]
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long-lanceolate, semi-drooping, dark green, bipinnate.
Pinne short and distant below, approximate or crowded
upwards, irregularly linear-oblong, with a tendency to
become cuspidate. Pinnules ovate or oblong-ovate, blunt
or sometimes acute, unequal, the anterior side being
largest, flat, overlapping, stallked or having a narrow
stalk-like dttﬂlﬂ]l‘l‘l&l‘lt laciniate at the base with oblong
irregularly-toothed lobes ; ; the lobes smaller upwards
eventually towards the apex merging into teeth, the
teeth usually but unequally taper-pointed. Sori pro-
duced on the anterior side of the lowest anterior venule
as usual, but as the vein becomes branched at a greater
distance than wusual from the midvein, the sori, which
are small, often curved, range in two distant lines about
halfway between the midvein and margin. This variety
was found by Miss Wright near Keswick, in Cumber-
land, a plant or two only having been discovered. It does
not appear to have occurred elsewhere, but, like many
other varieties, is reproduced from the spores.

The var. marRINUM is a small growing plant, peculiar
in having exactly elliptic-lanceolate fronds, and in the
crowded oblong pinnules being connected at the base,
and notched on the margin with blunt shallow even
teeth, which, in many fronds are mostly simple. Fronds
1-14 foot high, spreading or sub-decumbent, elliptic-lan-
ceolate, scarcely bipinnate. [Pinne spreading, the lower
ones deflexed. Pinnules largest next the rachis, oblong,
very obtuse, crowded or slightly overlapping, eonnected
by the narrow wing of the rachis, the margin toothed
rather than lobed, the indentations being shallow and
even, and the projecting points on the upper half seldom
more than blunt simple or somewhat retuse teeth,
though below they are 2-3 toothed, and are sometimes
nearly all bifid. Sori lunate, with a strong tendency to
assume the arcuate or horse-shoe form, ranged in a double
line along the pinnules, distinct or sometimes becoming
confluent. It is a very constant and neat-growing va-
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riety. It was originally found
by Dr. Dickie, in a cave by
the sea near Aberdeen, and a
very similar plant has since
been found by Dr. Allchin in
the Isle of Man.

" The var. MULTIFIDUM is

oo o chiefly remarkable for the
-"'_i‘fr"#l::t-‘ﬁ"‘ﬂ elegant and symmetrical way
S ng: in which the apices of all the
I e pinnz, and of the frond itself,
NI | o become developed in a co-
S -‘“# rymbose or multifid manner
L) s into a crispy tassel-like tuft.

Fronds 1-2 feet high, resem-
i ,ww.- A bling the var. rheticum in
yoxs®  general aspect, the pinnules

!EF‘”‘ AL AL
e };‘J..’.{.’.-‘!‘f” 1 AT A
rr T | A ks

being narrow and elongate,

e :;:::,ﬂ distinet, and deeply cut into
P i narrow lobes. The pinnules
T e WA themselves as well as the
g I, fronds and pinn® become tas-
ST e B, selled in vigorous plants. The
&, sori are subrotund, placed very

il near the midrib, and finally

Y 8 confluent. It was found in

' & Ireland by Mr. D. Moore, and

1 similar forms have subse-

[A. F-f. marinum. ]

quently been met with by
others.

The var. POLYDACTYLON is
also a tasselled variety, but
its pinnules are flat and in-
cised in the way of some of
the commoner forms, not con-
vex as in rheticum. Tts
fronds are several times forked
at the apex, and the pinnw
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all once or twice forked, the divisions forming a flat
spreading bunch or tassel, not at all crispy; it is

By
"LN’LII
“ :I

I.IL

N

[Athyrium Filix-femina: @, multifidam; & polydactylon;
¢, corymbiferum ; d, depauperatum.]
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pale green. It was found in Somersetshire by Mr. Ll-
worthy; and a similar form, near Tunbridge Wells, by
Mrs. Delves.

The »ar. CORYMBIFERUM is another quite distinct
tasselled variety, red-tinged, flat-pinnuled, and of mo-
derate size, the apex of the frond tlﬂveluped into a large
corymbosely tasselled tuft, and the pinn® all symmetri-
cally or subsy nunel;nﬂnlly tasselled, the tufts large and
well dev elnpvd It is larger pinnuled and broader tas-
selled than the other tasselled forms. This was found in
Guernsev by Mr. J. James.

The var. pEPAUPERATUM grows about a foot high ;
the apex of the frond is compoundly and dichotomously
divided into numerous branches, which are corymbosely
arranged ; the pinna greatly and unequally reduced in
size, the consequence of which is a total loss of symme-
try in the frond; both frond and pinn being divided at
the apex into numerous ndrrow branching rachiform la-
cerated or depauperated segments, differing in size; the
pmnule* lr‘fl}ﬂ‘uhr, bluntly-toothed, or sometimes want-
ing. The sori are small, fruquently abortive, It was
found in Ireland by Mr. J. Gunning. Two forms occur.

The var. crispum is a dwarf and very distinet-looking
plant, having the appearance of a dense tuft of curled
parsley. Fronds slender, from six inches to a foot long,
having no definite form, the rachis being irregularly and
unequally branched, the apex of the divisions especially,
as well as of the pinnm, more or less densely tasselled or
tufted, the pinn®e and pinnules unsymmetrically laci-
niated, and frequently wanting. The sori are frequently
but not always abortive. This was first met with by
Mr. A. Smith * on the hill Orah,” Antrim, Ireland, and
has since been found in Bramar in Scotland, by Sir
w. C. lrpu,l}ran, and at Todmorden by Mr. Hudhart.

In addition to the foregoing, which are the most dis-
tinct (normal and abnormal) variations, there are man
others deserving of record, most or all of which appear to
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have permanent characteristics,

Of these, the following

are more or less normal in development : —

confluens : small and very remarkable, rigid in the wild
state ; pinna short, the basal pinnule distinet, obtuse,
and shallow-toothed like marinwm, the others crowded

[A. F-f. crispum ]

and confluent, forming
lobes with distinet
blunt teeth: this con-
fluent portion in the
wild plant reduced con-
siderably in size. Dun-
keld, Mr. A. Tait.

stenodon : small, pinnules

united by a wing, ap-
proximate, linear-ob-
long, pinnatifid with
toothed lobes below,
simply toothed above,
the teeth conspicuously
narrow and elongated ;
rachis pale dull red.
Surrey, Mr. E. Morse;
Devonshire, Rev. J. M.
Chanter.

acuminatum : dwarf and

slender; pinn crowded,
ending in a longish
acuminate serrated
point; pinnules dis-
tinct but decurrent,
oblong, often narrowed
below, crowded, pin-
natifid at the base, the
apex cut into longish
acute teeth ; the small
narrow pinnules and
acuminate pinne are
its characteristics.

This was found on Snowdon, by Mr. W. P'amplin.
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excurrens : dwarfish ; this and the next have the general
appearance of the forms called molle, 1. e., smallish

b

i

ol

[Athyrium Filix-femina :—a, molle; 4, marinum
¢, stenodon; d, acuminatum.]

oblong blunt pinnules, connected by a wing ; this has
the veins run out beyond the point of the teeth into
diaphanous hair-like points. Tunbridge Wells, Mr.
Wollaston ; Devonshire, Rev. J. M. Chanter.
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odontomanes : dwarfish, molle-like, the teeth of the lobes
elongated or linear, acute, somewhat irregular. Coni-
ston, Miss Beever; Tunbridge Wells, Mrs. Delves; and
elsewhere.

gracile : slender, dwarfish, and pendent; fronds lanceolate,
12-18 inches high ; pinna distant ; pinnules distinet,
narrow linear-oblong, decurrent, Wltll longish narrow
teeth, mostly simple. In the collection of Mr. Parker,
nurseryman, Holloway.

pruinosum : somewhat like a large growth of molle, the
stipes and rachides hoary with small glands; occurs
with the stipes both red (Tarbet) and green, ( Virginia
Water, Surrey, Dr. Allchin).

ovatum : large growing, with broad lanceolate fronds;
pinnules flat, ovate-oblong with a narrowed blunt
apex, flat, largest on the anterior side, deeply pinna-
titid : known by the shortish subovate pinnules. The
figure of this (p. 151) is too narrow.

obtusum : fronds broad ; pinnules flat distinet, obliquely
and very obtusely ovate-oblong, pinnatifid ; somewhat
reaemhlmg blunt-pinnuled forms of Lastrea dilatata.
Yirginia Water, Dr. Allchin.

Jrondosum : large compound, incisum-like, with broad
fronds, broad approximate pinnm, and broad pvra-
midal deeply pinnatifid pinnules, from which results
an unusually leafy appearance. Mayford, and else-
where,

davallivides : large compound and #ncisum-like, with
the sori placed at the sinuses formed by the lobes of
the pinnules, and so near the edge that, with a coin-
cident bulging of the upper surface, a resemblance is
yroduced to the fructification of a Davallie. Dublin,

)r. Kinahan.

undulatum : a large form of the incisum tvpe; the pin-
nules deeply-inciso-pinnatifid, and toothed in the
usual manner, but more crowded, and the edges wavy,
giving a minutely crispy appearance to the frond.
Guernsey, Mr. J. James.
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lazum : large loose incisum-like ; the fronds broad but
lax, the pinnules deeply pinnatifid, and the anterior
basal lobe very manifestly larger and more elongated
than the rest. Frequent.
The following forms are more or less abnormal :—

dissectwm : abnormal; fronds short broad; pinnwe un-
equal ; pinnules distant, decurrent, unequal in size,
irregular in form, generally ovate oblong, blunt, and
cut into distant unequally spread-toothed lobes. Ire-
land, Dr. Young ; similar forms, not identical, have
been found elsewhere,

diffissum : this has the pinnules eut very much as in
dissectum, but the frond, instead of being remarkably
short and broad, is of the normal outline, and of
moderate size. (Guernsey, Mr. J. James

premorsum : dwarf and barren so far as yet known:
fronds irregular ovate-lanceolate; pinna unequal ;
pinnules oblong decurrent, lacerate, and irregular as
if bitten. Aberdeen mountains, Dr. Dickie. We
suspect it may belong to Polypodium alpestre.

irrequlare : full-sized ; the pinnules of the lower pinnz,
except that next the rachis, very much and irregu-
gularly shortened, frequently roundish or fan-shaped,
with serrated lobes ; upper pinnw less affected. DBel-
voir, Mrs. Rogers; and several other places.

laciniatum : small, irregular, some pinne caudate,
others premorse, some quite short; pinnules decur-
rent, variable in size and form, and very irregularly
laciniated. Nettlecombe, Mr. Elworthy. A larger
form of similar character, laciniatum majus, has been
found at Tunbridge Wells by Mrs. Delves.

erosum : full-sized, the fronds and pinn@ normal in out-
line ; pinnules very irregularly laciniated and toothed,
frequently bifid or multifid, or more or less depau-
perated. Tunbridge Wells, Mr. Wollaston; and else-
where.

interruptum : fronds small, the pinne mostly shortened,
often much so, their apices truncate, or with a ten-
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dency to become bifid ; the pinnules variously shaped,
irregularly and deeply incised.

ramosum : glandular, branched, with unequal branches ;
pinnz normal, long, short, interrupted, depauperated,
or abortive ; pinnules similarly irregular, and unsym-
metrical in development. Tunbridge Wells, Mr.
W. W. Reeves.

caudiculatum : very odd-looking ; some of the pinna are
wanting, and the rest are dissimilar, forming a narrow
interrupted frond; the apices both of the frond and
pinne are dilated and crowdedly multifid-crisped,
several of the divisions being extended into short
tail-like points; the pinnules, which are wvery irre-
gular in size and form, have an uneven or ridgy
surface. Devonshire, Rev. J. M. Chanter.

polyclados : large ramose forms, unequally branched, the
pinnz unequal, sometimes bifid, the pinnules irregular
in shape, size, and division. Devonshire, Rev. J. M.
Chanter ; Guernsey, Mr. C. Jackson; and a smaller
form of the same, Scarborough, Mr. A. Clapham.

Surcatum : furcate and subtasselled, of the molle type,
the ends of the pinna® forked once or oftener, with a
tendency to dilatation in the tips; the apex of the
fronds divided into a short tassel. Devonshire, Rev.
J. M. Chanter.

thyssanotum : fronds and pinnse symmetrically tasselled
or multifid-crisped at the apex, as in multifidum ; the
pinnules flat, broader, resembling frifidum or incisum.
Guernsey, Mr. J. James,

inexpletum : a remarkably depauperated form raised by
Mr. R. Sim, from spores of multifidum. The apices
of the fronds and pinn@ are depauperately caudate, and
sub-tasselled, and the pinnules are decurrent and un-
equally depauperated, sometimes reduced to a mere
rib.
The species, whose fronds are annual, fragile, and

perishing early in autumn, is abundant in most

parts of Great DBritain and Ireland, its favourite
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localities being sheltered moist woods and hedge-
row banks. It grows all over Europe, and is
widely dispersed in Asia—from the Ural mountains, to
Siberia, and North-west India. It is found also in Al-
giers, and the Canary and adjacent islands; and appears
widely dispersed in North and Central America. The
foreign varieties are numerous, but quite analogous to
what occur in this country. An allied species, A.
asplenioides, with a creeping caudex, i1s common in
North America; and another similar creeping-stemmed
species comes from Asia.

This fern does not appear to be applied to any special
use, except that, in Ireland, where it abounds, it is em-
ployed as a packing material, as the common bracken is
in this country.

This very beautiful plant is of all wild ferns one of
the easiest to cultivate. It prefers a light, free, loamy
soil, both sandy and turfy, and should be planted in
moist sheltered places, being far less beautiful in dry
exposed situations. It may be introduced among rock-
work, or just within the mouth of a cavernous recess,
with fine effect. In woodland walks, or on the shady
margin of ornamental water, no fern can be more ap-
propriately introduced. When grown in a pot, it re-
quires one of large size. To attain anything like a fair
degree of its lady-like gracefulness, the Lady fern must,
under all eircumstances, be well supplied with water.

M



Genus 7. ASPLENIUM, Linneus.
SPLEENWORT.

Sort indusiate, linear short or elongated, oblique; the
receptacles lateral on the anterior side of the veins. J/n-
tusium linear membranaceous, plane or fornicate. Veins
simple or forked, from a central costa (sometimes, in
exotic species, single and costzform in the ultimate nar-
rowly-cut segments); or forked from the base of the seg-
ments, the costa being evanescent or wanting; venules
parallel, direct, free.

Fronds coriaceous, herbaceous or membranaceous ;
rarely rachiform; simple lobed pinnate or variously de-
compound; the rachis or veins not rarely proliferous.
Sori usually on the anterior side of the venules, but often
inverse in the basal auricles, sometimes diplazioid.
Caudex short, erect, or decumbent, or sometimes stoloni-
ferous. Name from the Greek asplenon, derived from a,
privative, and splen, the spleen.

The British species of this genus belonz to two
groups, in one of which the pinnules or ultimate divisions
have a distinct mid-vein, while in the other there is no
mid-vein, but the veins which enter at the base of the
divisions become more or less flabellately furcate. These
distinctions, which are tolerably obvious in the few
British species, become lost among exoties.

(1.) Asplenium fontanum Bernkardi.—Smooth
Rock Spleenwort.—Fronds, small, rigid, linear-lanceolate,
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broadest upwards, glabrous, bipinnate; pinna® oblong-
ovate ; pinnules small, obovate-cuneate with a few large
angular mucronate teeth ; rachis narrowly winged
throughout; sori short, oblong,

ASPLENIUM FONTANUM, Bernhardi. Sm. Eng. Fl. iv, 269. Hk
and Arn. Br. FL. 574, Deak. Flor. Brit, iv, 62. Sowerby, Ferns
45, t. 26. Moore, Nat. Print. Ferns t. 35 A.—A. HALLERI,
R, Br." Sprengel. —PoLyropioM rFoNTANUM, Linnmus. Bolt,
Fil. 53, t. 2L—F. aveisuM, Lamarck.,—ASPIDIUM FONTANUM,
Swarzt. Schkuhr, Crypr. 52, t. 53. 3m. Eng. Bot. t. 2024.—A
Havterl, Willdenow,—ATHYRIUM FONTANUM, Roth. Bab, Man,
413.—A. HALLERI, Loth.

\ Caudex perennial, short,
?"\ﬁw erect, tufted, with a few su-
N@, bulate, dark-brown scales,
{.5_‘17"”“"' which are striate with elon-

: gate parallel cells; and hav-
ing slender fibrous roots.
Vernation circinate,  Stipes
short, slender, dark purplish-
brown, and furnished with a
few small deciduous scales
below, green upwards; ter-
minal, and adherent to the
caudex ; rachis green, with
a narrow elevated margin
or wing throughout, the
margin extending nearly to
the base of the stipes. Fronds
averaging 4-5 inches, vary-
ing from 24-12 inches long,
rigid, dark-green, smooth,
erect or spreading, narrow,
lanceolate, broadest above
the middle, bipinnate. Pinne
[Asplenium fontanum.] oblong-ovate, spreading, the
lower ones smaller, palmately three lobed and more dis-
tant, the upper ones smaller oblong, and more crowded.

M 2




164 VIIL.—ASPLENIUA.

Pinnules roundish-obovate, tapering to the base, the
lower ones distinetly stalked on the narrowly-winged
secondary rachis, the upper decurrent; their margins
deeply notched, with from 2-3 to 5-T coarse, angular,
spinosely-mucronate teeth.  Venation (pinnules) consist-
ing of a flexuous midvein, sending off alternate simple
veins, one of which is directed towards each tooth, and
extends almost to its apex. Fructification dorsal, most
copious upwards, but extending nearly to the base. Sori
small, short oblong, from two to four on each pinnule,
attached near the base of the veins on their anterior side;
at first distinet, but often becoming confluent, forming
large shapeless masses over the centre of the pinnules;
indusiate. [fndusium short oblong, white, usually straight
behind, sometimes curved, rounded entire and some-
times slightly waved on the free margin. Spore-cases
small, roundish, Spores angular, rough.

The claims of this mural species to be regarded as a
native plant have been much questioned; but there are
authoritative records which we cannot reject. Hudson
records Hamersham church, and Wybourn, Westmore-
and. Lightfoot states that he gathered it on Amersham
church, Bucks. DBolton figures a specimen gathered in
Buckinghamshire. It has been more recently reported
from the neighbourhood of Alnwick Castle, Northumber-
land ; from Cavehill, Belfast; from rocks in Wharncliffe
Wood, Yorkshire, in 1838; from an old high wall, at
Tooting, Surrey, in 1845. Mr. Shepherd, of Liverpool,
who has been for many vears a cultivator of ferns, has
sent specimens, which he states to have been gathered
at Matlock, in Derbyshire. Mr. Hutcheson, formerly
gardener at Boxley Abbey, Kent, states that he gathered
it, in 1842, near Stonehaven, Kincardineshire, on rocks
since destroyed by the construction of a railway. The
Rev. A. Bloxam records a Welch habitat between Tan-
y-bwlch and Tremadoe, and another, Swanage Cave,
in the Isle of Purbeck. More recently, it has been
found by the Rev. W. Hawker, on a wall near Peters-
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field, Hampshire, where it is said to be growing in
several large patches. In most of these stations, except
the last, the plant seems to have become destroyed
by repairs; and, as far as we know, the few rupestral
habitats have not recently afforded specimens. It is
indeed probable that the plant has been overlooked
in its native haunts, and, undoubtedly, many localities
where it may exist, have never been sufliciently examined.
We are not, therefore, justified in rejecting the testimony
of our older botanists, and excluding this interesting
plant from our flora.

The species is found in Alpine localities, chiefly in the
central parts of Europe: in Spain, France, Switzerland,
Hungary, Germany, and Italy. Sadler reports it from
Scandinavia. It is found on the Ural mountains.

There is in cultivation a singular proliferous plant,
which has been regarded as a variety of A. fontanum, and
suspected to be a native of Scotland. We have named it
A. refractum (Nat. Print. Ferns, under t. 35 A), believing
it to be perfectly distinet from this or any other known
species. Its Scottish origin is supported only by the fact
of its having been sent, received, and grown as “A. viride
from Scotland,” its difference being for some time unde-
tected. It wasmade public by Mr. Parker, nurseryman, of
Holloway, but we first saw it from the gardens at Peper-
Harrow Park, Surrey. Though most like (in size and
division) to A. fontanum of our British species, it is really
quite different from that plant, somewhat approaching
A. ebeneum ; the fronds longer and narrower in propor-
tion, with a dark-brown rachis throughout, and this not
distinetly winged, though furnished with a slight green
decurrent line at the upper angle uniting the pinne;
the outline different—equal and almost linear, not broader
upwards ; the lower pinnwe scarcely more distant than the
rest; the pinne all refracted in a remarkable manner, as
well as less divided; the habit spreading; and the fronds
proliferous. It is a remarkable plant, and the obscurity
in which its history is involved, is a matter of regret.

A very pretty and easily grown evergreen plant. It
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should be potted in very porous soil, so that superfluous
moisture may drain away from its roots, and is best ele-
vated slightly above the level of the soil between two or
three pieces of soft sandstone. It never attains a great
size, and therefore does not require a large pot, and should
be kept in a moist shady frame. It may be propagated
by division of the plant. This species grows admirably
in a damp shady hothouse.

(2.) Asplenium lanceolatum, /{udson.—Lanceo-
late Spleenwort.—Fronds lanceolate, rigid, glabrous, bi-
pinnate ; pinna ovate-lanceolate ; pinnules obovate or
obliquely ovate, blunt, lobed or toothed; the teeth coarse,
angular, mucronate; rachis with slightly elevated mar-
gins in front, not winged, minutely scaly; sori short ob-
long, borne near the margin.

ASPLENIUM LANCEOLATUM, Hudson. 8Sm, Eng. Fl. iv, 208:
Eng. Bot.t. 240. Hk, and Arn. Br. Fl. 573, Bab., Man. 414.
Newm, Hist. 219 (excl. syn. Viviani and Sadler). Deakin, Flori-
graphia Britannica, iv. 67. Sowerby, Ferns 47, t. 27 (bad).
Moore, Nat. Print. Ferns, t. 35 B.—A. rotuspaTom, Kaulfuss,—
A. Biuroti, F. Schultz.—A. coNeaToM, F. Schultz.—TARAcHIA
LANCEOLATA, Presl.—I'OLYPODIUM ADIANTOIDES, Poiret.

Var. mierodonr : fronds pinnate; lower pinna distinet,
obtuse, obliquely-triangular or cordately sub-hastate,
undulate and lobate below, upper ones narrower, con-
fluent ; margin apiculato-dentate; sori small.

AsSPLENTUM MICRODON, Moore Hb.—A. MARINUM v, MICEODON,
Moore, Nat. Print. Ferns, under t. 38.

Caudex perennial, short, stoutish, erect, or decumbent,
tufted, densely scaly, with elongately subulate shining
brown cellulosely-striate scales, and having stout branched
roots. Vernation circinate. Stipes one-third or more of
the length of the frond, dark chestnut-coloured below, this
colour extendingalong the back of the rachis, sparingly
scaly; terminal and adherent to the caudex ; rachis with
a slighly elevated marginin front, and having few slen-
der jointed hairs; the partial rachides winged, and fur-
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[z Asplenium lanceolatum ; b. var. microdon.]

nished with similar hairs. Fronds 3-12, occasionally
18 inches high, rigid, bright green, smooth, erect or
spreading, lanceolate, bipinnate. Pinne narrowing from
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the base to the point, sometimes deflexed, scarcely
stalked, sub-opposite or alternate; lower ones more dis-
tant and shorter. Pinnules obovate, obliquely ovate, or
dimidiately sub-quadrate, the anterior side most deve-
loped, more or less cuneate at the base; in large fronds
pinnatifid below, with obovate sharply-toothed lobes,
coarsely toothed above, the teeth mucronate; in smaller
fronds coarsely mucronately-toothed. Occasionally the
lower pinnw are longer ; sometimes the fronds are narrow
and only pinnate, with lobed pinn®; and occasionally
they are membranaceous. Venation (pinnules) consist-
ing of a flexuous midvein; veins alternate, the lowest
anterior one directed to the principal lobe, the wenules
which proceed from it extending one into each tooth, but
not quite reaching the margin ; the other veins are forked
or simple, and correspond in number with the marginal
teeth ; their termination is marked by a depression of the
uppersurface. Fructification dorsal, scattered overthe whole
surface  Sori indusiate, oblong, borne on the anterior
side of the venules ; that is, above the fork of the veins,
occupying rather the centre of the lobes than the centre
of the pinnules ; at first distinet, but becoming confluent
in irregular masses on the lobes, which gives them a sub-
marginal appearance; oceasionally they are set back to
back on the venules. J[ndusiwm white, oblong, slightly
irregular, and wavy on the free margin. Spore-cases
globose. Spores ovate, angular, roughish.

The war. mricropoN is a remarkable form, so little
divided, that in the smaller state in which we first re-
ceived it, it was referred to A. marinum; though now,
that more vigorous fronds have been obtained, it proves
to be an undivided form of A. lanceolatum. Fronds irre-
gularly linear, scarcely linear-lanceolate, with a tapered
point, 6-8 inches or more high, pinnate. Pinne distinct
below, with a short stalk, shortly and broadly triangular
or cordately sub-hastate, bluntish; the upper ones nar-
rower, becoming adnate, those of the upper half con-
fluent; undulate, with one or two shallow roundish lobes
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at the base; the margins furnished with smallish apicu-
late teeth. Sort oblong, smallish, placed towards the
margin. This was found in Guernsey in 1855, by Miss
Wilkinson, and subsequently by Mr. C. Jackson and
others; a similar plant, smaller, has been gathered in
Devonshire by the Rev. J. M. Chanter; and another,
slightly more divided, and confirming its relationship with
A. lanceolatum, near Penzaunce, by Mr. G. Wager. It
appears to grow on rough masonry in company with
A. lanceolatum.

There are few other varieties known. Oceasionally
the fronds are forked or proliferous. There have also been
noticed :—
laciniatum : fronds depauperated, the leafy part more or

less wanting, the pinn® and pinnules frequently re-

duced to mere ribs; the sori copious; subpermanent.

Channel Isles.
crispatum : pinnules very distincet; the teeth exaggerated

sub-spinous and slightly undulated, giving a somewhat

crispy appearance to the frond. Guernsey, Mr. C.

Jackson.

This species, which is of elegant appearance and ever-
green habit, is a maritime or sub-maritime species. Its
its head-quarters appear to be the shores of the Bristol
channel, in the counties of Cornwall, Devon, Somerset,
and Gloucester, and those of Glamorgan and Pembroke.
It occurs again in Merioneth and Carnarvon or Denbigh,
in Wales, and has been reported (by Link) from Gilp-
head in Scotland. It has been found at Tunbridge
Wells, Kent ; and recently near Cork, in Ireland. In
the Channel Islands it is abundant. It is know to oceur
in the north-west of France, in Switzerland, and in Spain
and Portugal in Europe, and on the African coast at
Tangiers, and in the islands of Madeira and the Azores.

The plant is not suited for rock-work or exposed situa-
tions, as it requires a mild sheltered climate. In aframe
or shaly greenhouse, where it may have a moist and calm
atmosphere, and a moderately elevated temperature, it
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will grow freely. The soil should be well intermixed
with porous material to secure perfect drainage. It may
be propagated by division.

(3-) Aspleniun Adiantum-nigrum, Linneus.—
Black Maidenhair Spleenwort.— Fronds ovate or deltoid,

acute or acuminate, glabrous, subcoriaceous, bi-tri-pin-
nate ; pinne triangular, obliquely acute or acuminate:
pinnules ovate or ovate-elongate attenuate, pinnate or
pinnatifid, the ultimate divisions oblong or subtrapezioid,
cuneate at the base, shallowly-lobed with the lobes
toothed, or simply toothed ; teeth acute; sori linear-elon-
gate, contiguous to the midvein.

ASPLENIUM ADIANTUM-NIGRUM, Linnmus, Bolton. Fil 30, t. 17,
fip. 1-3. Schkubr, Crypt. 74, t. 80 a. Sm. Eng. Bot, t. 1950;
Eng. FL iv. 297 (excl. 8). Deak. Florig. Brit. iv. 64. Hk,
and Arn. Br. Fl. §73. Bab. Man. 414, Newm. Hist. 225.
Sowerby, Ferns 49, t, 28, Moore, Nat. Print. Ferns, t. 36.—
A, Oxorrteris, Linneus.—A. NicruM, Bernhardi.—A TRICHO-
MANOIDES, Lumnitz.—A. rucipum, Salisbury.— A. CUNEIFOLIUM,
Viviani—A. raTENs, Gaudichaud.—A. Arcurrm, Kaulfuss.—A
TABULARE, Schrader.—A. caArensg, Lin. MS. Hb.—TARACHIA
ARGUTA, Presl.—T. ADIANTUM-NIGRUM, Presl.—PHYLLITIS LANCI-
FOLIA, M®nch,

Var. obtusatum : fronds ovate, smaller and less divided 3
pinnz blunt or bluntish, not acuminate; pinnules ovate,
their rounded apices toothed ; rachis winged.

ASPLENIUM ADIANTUM-NIGRUM ¥. oBTUSUM, Newm. Hist, ed.
2, 2568. Moore, Handbk. ed. pr. 155 (excl. syn. Kit. Willd); Id.
Nat. Print. Ferns, t. 36, C. D. (excl. var. syn.)—A. ADIANTUM-
LANCEOLATUM, Hoffmann (excl. syn.)

Var. acutum: fronds deltoid, tripinnate throughout,
and as well as the pinna (the lower pair especially) can-
date ; ultimate pinnules narrow-lanceolate, inciso-pin-
natifid ; lobes linear, very acute, entire.

ASPLENIUM ADIANTUM-NIGRUM #. AcUTUM, Newm. His. 2 ed. 259,
Moore, Nat. Print. Ferng, t. 37.—A. ADIANTUM-NIGRUM, Bory

(Isles Fort.)—A. ADIANTUM-NIGRUM ¥. ANGUSTATUM, Desvaux.—
A. acuTuy, Bory M3, Willdenow (fide spec. Bory. in IHb. Hew.).
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Newm, Hist. ed. 3, 230 (excl. syn. Sm.)—A. VirgiLi, Bory.—A.
PRODUCTUM, Lowe,—TARACHIA ACUTA, Presl.

[ Asplenium Adiantum-nigrum. ]
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Caudex perennial, short, stoutish, tufted, often decum-
bent, with lanceolate hair-pointed, cellulosely-striate
scales, and having numerous branched roots. Vernation
circinate. Stipes elongate, usually as long as, sometimes
longer than, the leafy portion, dark purplish=brown, and
having a few cellulosely-striate lanceolate hair-pointed
scales below, smooth upwards ; terminal and adherent to
the caudex; the rachis with the brown colour of the base
extending upwards behind. Fronds, including the stipes,
3-4 to 18-20 inches high, usually coriaceous or rigid,
shining dark-green above, paler beneath, deltoid or ovate,
or sometimes with the sides nearly parallel below, always
with a tapered or acuminated apex; Dbi-tri-pinnate or
occasionally almost quadripinnate in the larger fronds.
Pinne obliquely triangular-elongate, attenuated at the
apex, the lower nearly opposite, as long as, usually longer
than, the rest; the upper becoming alternate ; all usually
pointing upwards. Pinnules alternate, the lowest on the
anterior side of the rachis, and consi-
derably larger than the rest, obliquely
and broadly ovate with an attenuated
apex, pinnate at its base; its lowest
(secondary) pinnules ovate, obtuse,
pinnatifid, with sharply serrated lobes
below, and sharply serrated at the
apex ; upper pinnules oblong and de-
current at the base. In the smaller
forms the pinne are less attenuated,

[A. Adiantum- the pinnules shorter, blunter, and

nigrum. ] either barely divided to the midvein,
or merely lobed. The ultimate divisions are all notched
with distinct acute prominent serratures. Venation (se-
condary basal pinnules in the tripinnate, and primary
basal pinnules in the bipinnate fronds) consisting of a
flexuous midvein, which sends out a vein towards each
marginal tooth ; these, if the pinnule is not deeply lobed,
and the teeth are simple, are also simple, and bear the
sorus on their lower half, commencing just above their
base, and extending half way to the margin; but if
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the pinnule is lobed below, one vein goes off to each lobe,
and divides into venules corresponding to the number of
teeth, one or two of these venules in the principal lobes
bearing a sorus; the smaller lobes are occupied by one
furcation of the vein. The veins bear the sorion their an-
terior side, commencing near the midvein of the pinnule
and extending beyond the point of furcation. Fructifica~
tion throughout the back of the frond. Sori linear elon-
gate, indusiate near the base of the veins, therefore central
with respect to the pinnules, crowded and often becoming
confluent. Jndusium linear, entire, pallid, semi-transpa-
rent, and apparently violaceous from the dark colour of
the spore-cases showing through it. Spore-cases globose,
shining brown. Spores ovate, angular, roughish.

The war. oBTUSATUM is, perhaps, rather a less deve-
loped condition than a variety, as various gradations
occur ; nevertheless its extreme states appear distinct.
Fronds comparatively small, rather ovate than triangu-
lar, 2 to 6-8 inches high; the smaller ones barely bipin-
nate, with short bluntly triangular pinne, and roundish
obovate very indistinetly-toothed pinnules; the larger
tripinnate, their primary and secondary pinnules corre-
sponding with the pinn@ and pinnules of the smaller spe-
cimens. It is probably not uncommon, and occurs in the
three kingdoms.  We believe it is not the Asplenium ob-
tusum of Willdenow, as we formerly supposed, that be-
ing a more slender plant, with deeply incised pinnules.

The »ar. acutuMm, in its typical state, is a distinet
plant, but there are connecting links uniting it with com-
pound states of the more common form. The texture of
the plants is firmer, and less coriaceous than in the usual
states. Claudexr short, thick, tufted, furnished at the
crown and on the base of the stipes with cellulosely-reti-
culated scales, lanceolate below, and ending in a hair-
like point.  Stipes elongated, dark purplish-brown.
Fronds 6-18 inches in length, including the stipes, quite
smooth, deltoid or more correctly pentangular, the apices
of the lowest posterior pinnules forming additional angles,
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sometimes ovate with the point much attenuated, almost
quadripinnate in the larger fronds. Pinne, especially

[Asplenium Adiantum-nigrum, var., acutum.]

the lowest, which are also the largest, of the same sub-
deltoid outline as the fronds, excepting that the pinnules,
being alternate instead of opposite, as are the lower pair
of pinna, they are oblique, and approach a trapeziform
outline; their apices, as well as those of the frond and
generally of the pinnules also, are caudate with a few
sharp deep distant teeth. Pinnules (larger ones of the
lowest pinnz) somewhat obliquely ovate attenuate, their
divisions (secondary pinnules) lanceolate, deeply pin-
natifid at a very acute angle into linear lobes, the lower
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of which are about three-toothed, the upper bifid at their
points, these teeth as well as the simple ones at the apex
of the pinnule being narrow and very acute ; upper pinn®
and pinnules narrower and at length reduced to linear
lanceolate sharply-toothed lobes, which again gradually
merge into the simple linear teeth of the caudate extre-
mities. A similar mode of division on a smaller scale
obtains in the smaller forms; the fronds being only tri-
pinnate, and the secondary pinnules narrower, and less
deeply lobed. The'veins, though slender, are very distinct
and consist of a series of furcations without any distinct
midvein. Sori very narrow linear, contiguous to each
other near the centre of the pinnules. Indusium white,
semi-transparent, entire. The true variety has been found
in two or three localities in Ireland—Killarney, Cahir
Conree, and the Dublin mountains. It is also found in
Spain, Portugal, Italy, Corsica, and Cyprus; in Tene-
riffe, Madeira, and the Azores; whilst transition forms
have been gathered in Sicily, Algiers, Abyssinia, and the
Cape of Good Hope.
In addition to these, there are some other variations
to be recorded :—
oblongum : remarkable for its oblong parallel-sided fronds,
the pinne shortly triangular, the two or three lower
pairs nearly uniform in size. It is occasionally met
with.
variegatum : sub-permanent, the fronds unsymmetrically
striped with white. Guernsey, Mr. C. Jackson; also
in Yorkshire.
fissum : curious and abnormal-looking ; the fronds cau-
dately lengthened, the pinnules irregularly cut into
long linear acute entire segments or lobes, answering
to the acute teeth of the usual states of the plant;
some of the pinnules become palmately-laciniated.
Devonshire, Miss Hoseason.
intermedium : lax ample elongated forms, often mistaken
for acutum; they differ from the latter in their longer
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less compound fronds, and in the greater breadth of toe

ultimate divisions. It is the extreme development of

the typical form of the species. West of England, and
the Channel Isles principally.

oxyphyllum : fronds small narrow elongated, the teeth of
the pinnules deep, narrow, and conspicuously acute,
simulating acutum in this respect, but the fronds are
narrow. Dunoon, Argyleshire, Mrs. East.

decompositum : almost or quite quadripinnate, resembling
acutum in the form of its fronds and pinnse, and even
the pinnules, but the ultimate parts, though narrow, are -
bluntly rounded off, not acute, and the texture is less
rigid and more leathery; the segments, though small
and comparatively narrow, are not so much narrowed
as in acutum. Devonshire, Rev. J. M. Chanter.

This pretty evergreen species is very common, occur-
ing throughout England, Wales, and Scotland, and ex-
tending to the Northern and Western Isles, Ireland, and
the Channel Islands. It grows in sandy hedge-row
banks, in the crevices of rocks, and on old decaying
walls. 1t is also widely dispersed over Europe, varying
considerably, the South European forms often approach-
ing acutum. It again occurs in Teneriffe, Madeira, and
the Azores, at the Cape of Good Hope and Natal, and at
St. Helena. In Asia, it has been found both in the Cau-
casian and Siberian provinces of Russia, in Syria, Arabia,
and Armenia, in several parts of India from Affghanistan
to Simla, and probably in Java. It also occurs in the
Sandwich Isles.

The Black Spleenwort was once reputed to be effica-
cious in the treatment of coughs, asthmas, and similar
affections of the chest; but it has not maintained its re-
putation.

This is a very ornamental species both for pot-culture
and artificial rock-work. Inthe latter situation, its neat
habit and glossy evergreen fronds render it very desira-
ble; and it will, moreover, grow either in exposed or
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shaded situations, the chief difference being that, in the
latter, it attains a greater degree of luxuriance. It is
readily propagated by separating the crowns.

(4.) Aspleniummarinum, Linneus.—Sea Spleen-
wort.— Fronds linear or linear-lanceolate, tapered above,

pinnate; pinnwe ovate oblong or linear, oblique, shortly
stalked, the margin serrate unequally crenate or lobate,
rarely pinnatifid ; anterior base truncate and sub-auricu-
late, posterior cuneate; upper pinnge confluent; sori
large, linear, elongate near the midrib ; rachis and petiole
winged.

APLENIUM MARINUM, Linneus. Bolt. Fil. 26, t. 15. Sm. Eng.
Bot. 1. 392; 1d. Eng. Fl.iv, 294, Schkuhr, Crypt. €4, t. 68. Hook,
Fl. Lond. iv. 57, t.60. Deak. Flor. Brit. iv. 69. Hk. and Arn.
Brit. Fl. 573. Bab. Man. 414. Newm. Hist. 235, Sowerby,
Ferns, 50, t. 29. Moore, Nat. Print. Ferns, t. 38.—AD1ANTUM
TRAPEZIFORME, Hudson; according to Smith and authors,

Var. sub-bipinnatum : fronds pinnate, the pinne almost
pinnate at their base, deeply pinnatifid throughout; an-
terior basal lobes oval, acute, serrate.

ASPLENIUM MARINUM @, SUB-BIPINNATUM, Moore, Nat. Print,
Ferns, under t. 85,

Caudex perennial, tufted, erect or decumbent, densely
scaly with dark-brown shining cellulosely-striate lanceo-
late scales, which extend into a long hair-like point;
roots branching numerous. Vernation circinate. Stipes
shorter than the frond, smooth, chestnut-coloured or pur-
plish-brown ; terminal andadher ent to the caudex; the
rachis margined and more or less coloured brown below,
winged and green above. Fronds 6-12 inches long,
sometimes much longer, smooth, coriaceous, broadly
linear tapering to the apex, pinnate. Pinne oblique, the
anterior basal angle being most produced, oblong oblong-

]
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ovate or linear, obtuse, often of nearly equal width
throughout, the anterior base truncately rounded and
produced into a blunt more or less apparent auricle, the

[a Asplenium marinum ; b. narrow form ; e. incisum ;
d. sub-bipinnatum.]

inferior base cut away obliquely ; lower ones stalked, the
stalks winged ; upper decurrent, the uppermost becoming
confluent into a tapering pinnatifid apex; margins
usually doubly crenato-serrate, the serratures unequal,
sometimes deeper, forming evident lobes, sometimes form-
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ing very even crenatures. Venation consisting of a pro-
minent flexuous midvein, from which proceed forked
veins: the lowest anterior vein 18 two or three times
forked, the rest usually only once forked, the venules
terminating within the margin., Fructification spread
over the back of the frond. Sori linear, oblique, indn-
siate, borne on the anterior side of the venules (except
sometimes on the veins of the auricle when two or more
sori are borne on the same fascicle of wvenules), com-
mencing near the midvein, and forming two series of
oblique lines along each pinnwe. [fndusium persistent, en-
tire. Spore-cases numerous, globose, brown. Spores
ovate, angular.

The wvar. sup-BIPINNATUM, is remarkable in having
all the pinne deeply pinnatifid; the basal anterior lobes
largest, nearly separated from the rest, acute and serrate,
the lobes generally acutish and spreading. It was found
in Guernsey by Mrs. Dobree; and a similar form {rom
Cornwall has been sent to us by Mrs. Delves.

There are some other varieties to be briefly noticed:—
acutum: has the pinne elongated, and gradually nar-

rowed to a point. It occurs chiefly in the West of

England and in the Channel Isles.
ereénatum: has short obtuse oblique trapeziform pinne,

with very even small deep roundish crenatures. It is

an inland plant, found in a stone-quarry near War-
rington.

trapeziforme: has robust leathery fronds, and trapezi-
form imbricated crenulated pinnwe.  Scarborough, Mr.

Clapham.
cuneatum: has no auriculiform projection at the anterior

base of the pinnwm, which have a wedge-shaped base,

and are oblong, with deep sharp uneven serratures.

Clare, Dr. Allchin.
ramosum: fronds branched, or frequently united by the

stipes in pairs; pinnme sub-undulate, crenato-lobate,

the lobes with blunt teeth. Dorsetshire, Mr. Wollas-
ton.
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assimile : pinnae elongated, more or less acute, lobate or
pinnatifid, resembling Aspl. caudatum, or auriculate re-
sembling Aspl. auritum. Channel Isles; Ireland.

ncisum : fronds small; pinna somewhat irregular, ob-
liquely semi-ovate, with a few deeply incised lobes,
the lobes notched or crenate. Great Orme's Head,

Mr. C. Griffith. A similar form, from Llangollen, has

been sent to us by the Rev. T. Rooper.

This distinct and handsome evergreen species, thongh
found in a few inland situations, must be regarded as a
maritime plant, the fissures of sea-cliffs and the roofs of
sea-caves being its favourite haunts. It occurs, often
abundantly, on all our coasts, excepting those of the
eastern side of England; being most profuse in the
south-west of England ﬂnd in Wales; thence extend-
ing eastwards to Sussex, and northwards to Orkney, re-
turumg along the eastern side of Scotland to Yorkshire.
It is also found in the Hebrides, and is abundant on the
Irish coast, and in the Channel Islands, where it is some-
times remarkably fine; M. Boistel has forwarded thence
fronds nearly three feet in length. In Europe, it seems
limited to the western part, whence it crosses from Spain
to Tangiers on the African coast, and is again met with
in }leeu't, the Azores, and the Canary Isles. Itis also
found in St. Helena.

This plant is easily cultivated in a frame or green-
house, where it has shelter afforded it, but does not suc-
ceed if exposed, at least to a London atmosphere. It is
probably constitutionally tender, since it attains great
luxuriance when ecultivated in the warm moist atmos-
phere of a shady stove. The plants are rather difficult
to establish when newly removed from the rocks, their
roots being of necessity much injured in the process of
removal ; but once established, and placed in a sheltered
position, they grow freely, and may be increased by di-
visien in spring. It should be protected against frost in
winter. The soil for ferns of this character should be
light turfy peat with a liberal intermixture of silver sand,
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and a little friable loam, the whole blended with small
nodules or fragments of sandstone or brick. Its ever-
green habit renders it at all times ornamental.

(5.) Asplenium Trichomanes, Linneus.—Com-
mon Maidenhair Spleenwort.—Fronds linear pinnate;
pinnz roundish-oblong roundish-ovate or obovate, scarcely
stalked, obliquely cuneate at the base, crenated; rachis
ch=stnut-brown throughout, margined in front with a
dark coloured erect membranaceous border, not a herba-
ceous wing ; sori distant from the midrib.

AspLENIOM TricmomaNEs, Linneus. DBolt, Fil. 22, t. 13. Sm.
Eng. Bot. t. 576; Id. Eng. FL iv. 202, Schkuhr. Crypt. 69, t. 74,
Hook. Fl. Lond. v. 150, t. 156. Bab. Man. 414. Hk. and Arn-
Brit. Fl. 573. Deak. Flor. Brit, iv. 73. Newm. Hist. 249. Sow-
erby, Ferns, 52, t. 30. Moore, Nat. Print. Ferns, t, 39.—A. T
cnoManoipes, Weber et Mohr. Withering.—A. MELANOCAULON,
Willdenow.— A, sSAXATILE, Salisbury. Gray.—TRICHOMANES CLE-
NATA, Gilibert.—PHYLLITIS ROTUNDIFOLIA, Manch.

Var. inciswm: pinnm deeply pinnatifid; segments
narrow inciso-serrate; barren.

AsSPLENIUM TRICHOMANES v, 1NCISUM, Moore, Nat. Print. Ferns,
t. 39, D, E.—A. TRICHOMANES v. PINNATIFIDUM, Opiz.—A. sAXI-
TILE B INcIsUM, Griy.—[3chkuhr, Crypt. t. T4, fig. £]

Caudex perennial, short, tufted, scaly, erect or decum-
bent; the scales lanceolate brown cellular, often with a
dark central stripe, the roots wiry branching. Vernation
circinate.  Stipes short, smooth, chestnut-coloured or
dark-brown, rounded behind, flat in front with a raised
line on the face of each angle ; terminal and adherent to
the caudex; the rachis chestnut-coloured throughout.
Fronds 2-3 10 12-14 inches long, linear, pinnate. Pinnce
thick, herbaceous, deep green, numercus, mostly round-
ish-oblong, obtuse at the apex, obliquely cuneate at the
base, scarcelv stalked, but attached to the rachis by the
lower angle, usually crenated, but sometimes nearly en-
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tire on the margin, and always entire at the euneate
base; sometimes most of the pinne, and usually the
lower ones '
are  more ( )

ovate in out- ;ﬁ%
line, and less =32
unequal- C'jE
sided ; more 7"
rarely there- {_*if-
duetion  of C-.-.:-:}_-.af-:
the  upper N
basal angle ki
gives the
pinnie  an
obovate out-
line. The
pinna  are
readily de-
tached from the ma-
ture fronds, and event-
ually fall away, leav-
ing the rachis bara,
Venation consisting of
a midvein, from which
issue forked veins, ter-
minating within the
margin; the anterior
of the wvenules or
branches bears the so-
rus above the point of
furcation. Fructifica-
teon dorsal, distributed
over the frond. Sorg
linear, oblique, numer- [Asplenium Trichomanes.]

ous, often becoming

confluent, indusiate. Jndusiwm entire, or slightly crenated
on the free margin. Spore-cases numerous, globose.
Spores angular, rough,
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The var. 1NCISUM is the most marked of several yarie-
ties which are known. It is always barren, and has the
pinnge deeply divided into narrow
incised segments, thus being ex-
actly analogous to the var. cam-
bricum of the common Polypody.
It is very rare, but has been found
at Burnley, Lancashire; in De-
vonshire, and in Clare; and more
recently near Settle in Yorkshire,
by Mr. Clapham ; and in Borrow-
dale, Cumberland, by BMiss Wright.

[A. Trichomanes.] The following forms are deserving

of record; the dichotomous forking

of the frond is not uncommon but inconstant :—
bifurcum : has the apical lobe frequently enlarged, and
is always doubly or trebly furcate; constant. Kent,

Mr. Wollaston ; Hoddam Kirk Yard, Dumiriesshire,

Mr. W. G. Johnston,
ramosum : a very much ramified variety, and more or

less permanent ; the apical lobes are frequently en-

larged, and the rachis several times divided. Found
in several places, e. g., Devonshire, Rev. J. M. Chanter;

Windermere, Mr. Clowes; Keswick, Miss Wright;

Quin Abbey, Ireland, Mr. Kinahan. (Nat. Print.

Ferns, t. 39, F.)
multifidum : fronds ramosely bi-or tri-dichotomous in the

rachis in the upper part of the frond, the ultimate di-

visions multifid-erisped. This was found at St. Mary’s

Isle, Kircudbright, by Mr. Dick, and was communi-

cated by Mr. McNab of the Edinburgh Botanic Gar-

den. (Nat. Print. Ferns, t. 39, ()

eristatum : fronds beautifully tufted or tasselled at the
apex, not ramified below as in multifidum. It is one
of the most beautiful varieties of this species. It ap-
pears to have been raised accidentally from spores
adhering to some Hymenophyliuwm received by Mrs,
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Delves from the Glasgow Botanic Gardenms. (Nat.
Print. Ferns, t. 39, H.)

[Aspleniom Trichomanes vars: a. incisum ; 4. lobatum (centre
figure); e. multiidum d. cristatum.]
depauperatum : pinn® depauperately narrowed, serrate or
laciniate, sometimes reduced to a mere winged rib.
Clare, Dr. Allchin; RHydal, Mr. Wollaston. (Nat.
Print. Ferns, t. 39, C.)

subequale : pinnw nearly equal-sided, attached at or near
the centre of their base, oblong, crenated. It is, per-
haps, the more perfect state of the form of which de-
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pauperatum is a depauperated monster. Monmouth,

Mr. Enys; Windermere, Mr. Clowes.
lobatum : large and robust; the pinne frequently lobed

at the base, and having one or twe broad obovate

lobes separated nearly down to the midrib. Devon-
shire, Rev. J. M., Chanter. Another lobed form has
been found, at Ottery St. Mary, by Mr. Wollaston,

A commonly distributed species throughout the United
Kingdom and Ireland. growing on rocks and old walls or
ruins, more rarely in hedge-row hanks, where, however,
it is more luxuriant Irish specimens (Mr. W. Andrews
and Mr. R. Barrington) are sometimes more than a foot
in length, and are probably mistaken for A. anceps. It
i3 found throughout Europe, extending eastward to
Greece, and westward to the Spanish Peninsula, thence
to Madeira and the neighbouring Atlantic Islands, and
the Cape of Good Hope. In Asia, it is found in the
Caucasus, in Persia, in various parts of India, and in
Siberia. It is found in Tasmania and New Holland;
in various parts of the United States of America, in
British North America; in Cuba, Mexico, Peru, and
Venezuela; and in the Sandwich Isles.

It would appear that this fern once had a medicinal
reputation which it does not now possess. Ray speaks
of it as useful in affections of the chest and lungs ; and
Lightfoot records that the Scotch country people made
from it a tea and a syrup, which were taken as remedies
for coughs and colds. Some old medical books refer to
this plant as the source from which the syrup called Ca-
pillaire is prepared.

This elegant evergreen fern may be grown either on
rock-work or in pots, but its roots, being wiry and insi-
nuated into the crevices of walls and rocks, it is often
found it difficult to transplant it successfully. The smaller
and younger plants should be chosen, and carefully taken
up and planted with as little injury to the roots as possi-
ble. It forms a very elegant little evergreen plant on
rock-work, and grows freely, in a pure atmosphere, when
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established, if care be taken not to allow stagnant water
to remain about its roots. Its small size, of course, adapts
it only for the more prominent situations in the rockery.
It is propagated by dividing the crowns.

(6.) Asplenium viride, [Judson.—Green Spleen-
wort.—Fronds linear pinnate; pinnz sub-rotund round-
ish-ovate or rhomboidal, crenated, distinctly stalked ;

rachis green with an obtuse elevated green border in front,
not winged ; sori approximate to the midrib.

AsrLEsIUM VIRIDE, IHudson. Bolt., Fil. 29, t. 14 Sm. Eng.
Bot. t. 2257; Eng. FL iv. 293. Schkuhr, Crypt. 68, t. 73. HEk.
and Arn. Brit. Il 573. Bab. Man. 414, Deak. Flor. Brit. iv. 71.
Newm. List. 243, Sowserby, Ferns, 54, t. 31. Moore, Nat. Print,
Ferns, t. 40.— A, TRICHOMANES RAMOSUM, Linnaeus.,

Caudex perennial, tufted, some-
what creeping, sparingly scaly at
the crown, the scales lanceolate
dark-brown, cellulose ; the roots
slender, branched. Vernation
circinate. Stipes  sometimes
short, usually about a-third of
the length of the frond, smooth,
dark-brown at the base, green
upwards, semiterete; terminal
and ‘adherent to the caudex;
rachis green, slender. Fronds 2-5
to 8-10 inches long, delicately
herbaceous, pale green, linear,
pinnate. Pinne usually roundish
ovate, and somewhat cuneate at
the base, or more obliquely cune-
ate there thus becoming subtra-
peziform or rhomboidal, distant
and usually opposite below, meore
crowded aud alternate above, at-
tached by a distinet slender
[Aspleninm viride,]  stalk; the margin crenated or in-
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cisu-crenate, except at the cuneate base which is entire;
occasionally the pinnz are equal-sided and broadest at
the base, much shortened and rounded at the apex: and
sometimes they are more elongated and acute. Venation
consisting of a midvein, producing forked wveins at the
base of the pinnwe, and simple ones above; these veins
and venules terminate abruptly within the margin, the
point of termination being marked by an elevation on the
upper surface. Sori borne on the anterior side of the
vein, opposite the furcation and extending below it, when
they are forked, and near to the midrib when they are
simple. Fructification dorsal, more copious on the upper
part of the frond. Sor¢ linear, oblique, contiguous to the
midvein and soon becoming confluent, indusiate, Indu-
gium narrow, crenated on the free margin. Spore-cases
globose.  Spores angular, rough.

A few slight varieties have been noticed : —
multifidum : has the rachis bifidly or multifidly divided

towards the apex, and is not unfrequent; subper-

manent.
bipinnatum : has the pinng deeply incised very much as
in the incised variety of A. Trichomanes, but fertile.

Whitbarrow, Mr. Hudhart.
acutum : with pinnae lanceolate and acute, is mentioned

by Mr. Newman as having been found by the late

Mr. S. Gibson.

This neat evergreen species is found principally in
mountainous rocky districts in the North of England
and Scotland, widely dispersed and frequent in con-
genial localities, but is not at all a common fern. It is
not unfrequent in Wales, and is found in Shetland, as
well as in a few loecalities in the South of England. It
is rare in Ireland. The same fern occurs throughout
the alpine and subalpine districts of northern and cen-
tral Europe, extending to Italy and Spain.  In Asia it
Is found in India, in Tauria, in Siberia, and Sitka ; and
18 again met with in North-west America, and the
Rocky Mountains.
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This is a free-growing plant, under careful cultiva-
tion, not, however, often attaining the size which it ac-
quires in sheltered places amongst the moistened rocks,
in the interstices of which its roots delight to insinuate
themselves. It requires well drained pots, and soil in-
termixed plentifully with small lnmps of broken free-
stone, and delights in a damp shady situation, provided
the moisture is not stagnant. In the rockery it needs
shade and the shelter of a bell-glass. On a pile of
damp stones, under a bell-glass kept from the sun, it
forms a lovely little window or parlour ornament. The
proper bell-glasses for these half-hardy ferns, are those
having a small opening in the erown, which may be
closed or not at pleasure, but is in general best left
open in favourable weather. The plants may be pro-
pagated by dividing the caudex.

(7.) Asplenium Ruta-muraria, Linneus.—Rue-
leaved Spleenwort, or Wall Rue.—Fronds deltoid bi-tri-

pinnate; pinnules obovate or rhomboid, wedge-shaped
and entire at the base, the anterior margins acute,
rounded or truncate, toothed ; sori linear, crowded, cen-
tral; indusium crenulate on the free margin.

AsSPLENIUM RUTA-MURARIA, Linngus. Dolt. Fil. 28, 1. 16. Sm.
Eng. Bot. t. 150; Eng. Fl iv, 296. Schkuhr. Crypt. 75, t. 80 b.
Hook. Gen, Fl. t. 30, Hk. and Arn. Br. F1. 573. Bab. Man. 414.
Deak, Flor. Brit. iv. 75. Newm. Hist. 261. Sowerby, Ferns. 55,
t. 32 Moore, Nat. Print. Ferns, t. 41 A.—A. MURORUM, Lamarck.—
A. MURALE, Bernhardi. Salisbury. Gray.—ScoLOPENDIUM RUTA-
MURARIA, Roth.— AprantuM ryeyEvM, Lin. MS. in Hb.—AME-
siuM RUTA-MURARIA, Newm. Hist. ed. 2, 10 ; ed.3, 254: Append,
vili.—TARrRACHIA RUTA-MURARIA, Presl.—PHYLLITIS RuUuTA-MU-
BARIA, Manch.

Caudex perennial, short, tufted, scaly, the scales
small, very dark brown, narrow-lanceolate striato-reti-
culate ; fibres numerous branched. Fernation circinate.
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Stipes as long as or longer than the frond, smooth dark-
purple at the base, green above; terminal and adberent
to the caudex; the rackis smooth, green. Fronds 1-6
inches long, numerous, deep green, subcoriaceous, often

[Asplenium Ruta-muraria.]

coriaceous, deltoid. bi tri-pinnate; when young simple
and reniform or trifoliately pinnate, with roundish or
subreniform leaflets, the trifoliate state fertile. Pinne
alternate. Pinnules obovate or rhomboidal, the base
wedge-shaped, entire and tapering into a more or less dis-
tinct petiole, the apex rounded or acutely prolonged or
truncate, always toothed, the teeth small and nearly
equal.  Venation consisting of a series of veing, repeat-
edly forked from the base, so that there is no distinct
midvein, the number of branches or venules correspond-



100 VIL—ASPLENIUM.

ing with the number of marginal teeth. Fructification
dorsal, borne on the inner sides
of the venules about the centre of
the pinne or pinnules. Sori
linear, few ; sometimes simulating
those of Scolopendrium, being
nearly opposite, contiguous, and
opening inwardly from each mar-
gin; often becoming confiuent.
Starved plants produce small
pinnules and abundant sori, which
| A. Ruta-muraria] 18 confluent over the whole under
surface. Indusium narrow linear,
the free margin wavy or crenulate. Spore-cases dark-
brown, numerous, roundish-obovate, coarsely reticulate,
Spores roundish, strongly muriculate.
Some slight varieties have been observed : —
cristatum : has the fronds erowded and tasselled at their
apices, or the apical lobes folded, the rachis not unfre-
quently divided. Itis variable, and less marked than
the varicties of many other ferns. Guildford, Dr. All-
chin ; Tunbridge Wells, Mr. Wollaston. (Nat. Print.
Ferns, t. 41 A, 7). A proliferous form of this has been
called proliferum.
dissectum : pinnules deeply incised and elongated.  De-
vonshire, Mr. Wollaston ; Ireland, Dr. Kinahan.
cuneatum : is the form often mistaken for A. germanicum ;
it is scarcely more than pinnate, the narrow pinnse
cuneate below, truncate above, with small equal
apical teeth. Stenton Rock, Dunkeld. Analagous
forms, more distinctly hapmnutn_ have been i‘::-uud at
Town Malling, Dovedale, Keswick, and Ennis.
pinnatum :  pinnate, the pinn@ rhomboidal, stalked,
crenato-dentate in the upper larger half.  Mucruss,
Dr. Allchin,
untlaterale : one-sided, developing a normal pinna on
one side, the rest of the frond confused, the rachis
often excurrent, and hooked at the point ; sometimes
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the pinnme becomes an enlarged branch; irregular and

monstrous.  Mueruss, Dr. Allchin. (Nat. Print.

Ferns, t. 41 A, 8). A similar plant has been found

at Black Head, Clare, by Mr. Barrington.

A very common species, found in the “fissures of rocks,
and more abundantly on old walls, generally distributed
throughout Great Britain and Ireland ; less frequent on
the eastern side, and rare in the I—Iighlaqu. It occurs
throughout Europe from Finmark to Greece; and is
found in Kashmir and Thibet, in the Caucasus, on the
Ural and Altai mountains; in Algeria; and in North
America.

The Wall Rue grows best in fragments of old brick
and mortar or in soil (sandy loam), with which these
are largely intermixed. It requires less moisture and
confinement than is generally congenial to this race of
plants,

(8.) Asplenium germanicum, Weis. — Alter-
nate-leaved Spleenwort.—Fronds linear oblong, broadest
at the base, pinnate or sub-bipinnate; pinnme alternate,
ascending, narrow wedge-shaped, toothed at the apex,
entire below, the lower ones three-cleft; sori elongated
central ; indusium entire.

ASPLENIUM GERMANICUM, Weis. Newm., Hist. ed. 2, 265. Deak.
Flor. Brit. iv. 77. Bab. Man. 414. Moore, Nut, Print. Ferns, t.
41 B.—A. .\LTEEHiPGI.IhM, Walfen, Jace. Mise, ii. 51, t. 5, (.'2.
gm. Enp. Bot. t. 2258 ; Eng. FL iv, 296. Hk. and Arn. Br.’F),
673. Sowerby, Ferns, 58, t. 33..—A. DBrerxi, Retzins, Schkuhr
Crypt. 77, t. 81.—AMEsIoM GERMANICUM, Newm. Hist. ed, 2, 10 ;
ed. 3, 258: Append. vii.—ScOLOPENDRIUM ALTERNIFOLIUM, Roth.
-I:I"m':,l,rrts HETEROPHYLLA, Mmnch.—TARACIHIA GERMANICA,

resl.

Caudex perennial, tufted, short, thickish, scaly, the
scales small narrow lanceolate dark-brown. striato-reti-
culate. Vernation circinate.  Stipes terminal and ad-
herent to the caudex, slender, nearly often quite as long

.f"ﬁ'd ) ¥
s ¢ Las . ‘ ¢
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as the frond, dark purplish-brown below, green above;
and as well as the rachis smooth., Fronds 2-6 inches
high, narrow linear-oblong, somewhat broadest at the
base, pinnate, sub-bipnnate, or, when very luxuriant,
bipinnate below, palish green,
scarcely sub-coriaceous. Pinne
alternate, ascending, remote ;
the lower ones largest and
most developed : in small plants
narrow-obovate or cuneate, cut
into two or three narrow lobes,
the lobes simple or toothed,
the apex unequally toothed,
the base tapering into a kind
of petiole: in larger speci-
mens more distinetly stalked
and sometimes decidedly bi-
pinnate, with one distinct
cuneate pinnule; upper pinne
less lobed but unequally toothed
at the blunt apex, falcately
curved inwards; apex of frond
formed of several coalescent
narrow lobes. Fenation con-
sisting of from two to four
series of furcate divisions of the
vein which constitutes the vas-
cular bundle of the footstalk,
without a midvein, a venule
extending to each of the t.eth,
so that the pinnule is occupied by from two to five
or six flabellately-forked nearly parallel venules.
Fructification dorsal, occupying all the pinnme. Sori
linear-elongate, on two or three of the central venules,
opening inwardly from each margin, at length confluent.
Indusium narrow linear, the margin entire or somewhat
wavy. Spore-cases obliquely obovate, brown. Spores
roundish-oblong, roughish or muriculate.

[ Aspleninm germanicumn. |
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This is one of the rarest of our native ferns. It has
been found recently near Culbone, Somersetshire, by
Miss Payne; and was subsequently recorded from sta-
tions near Llanrwst and Llanberis, in North Wales ;
Borrowdale, and the mountains of Cumberland and
Westmoreland ; Kyloe Crags, Northumberlandshire ;
near Kelso, and Minto Crags, in the Lowlands ; Dun-
fermline, Fifeshire, and Dunkeld, Perthshire. In Mr.
Gray's herbarium there is a specimen of this fern, la-
belled as .. septentrionale, from Arthur's Seat. Mr.
Hutchison states that it is abundant on rocks almost in-
accessible near Airlie Castle, Forfarshire. The species
is found sparingly in most of the countries of Europe.

A small evergreen fern, requiring careful management.
If potted in porous soil, with the crown well elevated,
and covered by a helI-n‘laas in a shaded frame, or put
in a moist shaded house or pit without a bell-glass, it
will generally grow freely; but the plants are very
liable to perish in winter. The safeguard is, not to
allow water to reach their crowns, to keep their roots
just moderately moist, and not to suffer the bell-glasses
employed to protect them from the risk of being wetted,
to injure them by retaining, at that season, a umstmlt]y
damp atmosphere, which they will do, if they are kept
permanently closed.

(9.) Asplenium septentrionale, /offinann.—
Forked Spleenwort.—Ironds linear, simple or two-three-
cleft, with linear cleft divisions; segments alternate,
ascending, elongate and rachiform, with a few deep nar-
row distant teeth ; sori few, clongate, often parallel ;
indusium entire.

AsPLENIUM SEPTENTRIONALE, Hoffmann. Tull. Sm, Eng. Bot,
t. 1017; Id. Eng. Fl. iv, 295. Schkuhr, Crypt. 62, t. 65. Pres].
Tent. 106, t. 3, f. 8. Hook, and Arn. Br. Fl. 572. Bab. Man. 415.
Deak. F'Iur. Hrlr iv, 74. Newm. Hist. 2 ed. 260. Sowerby,
Ferns, 58, t. 34. Moore. Nat. I’'rint. Ferns, t. 41{3—Arm}qﬂnm\{
SEPTENTRIONALE, Linnmus. Bolt, Fil. 12 ,t. 8 —A, naciNtaTuy,

8]
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Gilih.—PTERIS SEPTENTRIONALIS, Smith.—SCOLOPENDRIUYM SEP-
TENTRIONALE, Roth.—BLECcHNUM SEPTENTRIONALE, Wallroth.—
ACROPTERIS SEPTENTRIONALIS, Link. Fee, Gen, Fil. 77,t. 6 A,
f 1.—AMBSIUM SEPTENTRIONALE, Newm. Hist. 2 ed, 10; 3 ed.
265 ; Id. App, viL
Caudex perennial,
short, thick, tufted,
often forming large
dense masses, the
scales small narrow-
lanceolate dark.brown
striato-reticulate ; the
fibres numerous, wiry
branched. Vernation
circinate. Stipes ter-
minal and adherent
to the ecaudex; dark
brown-purple at the
base, green above, as
long as or longer
than  the fronds.
Fronds 2 - 6 inches
high; sometimes sim-
ple, and then either
entire, or with a few
distant marginal sub-
ulate teeth appearing asif split away from the main por-
tion, or divided into two or three narrow-linear alternate
ascending lobes: sometimes forked, with the two divi-
sions either simply toothed or lobed on the same plan as
the simple fronds; numerous, deep green, the simple
ones narrow-linear-lanceolate, thatis, narrow and taper-
ing towards both ends, the forked ones indulini}e in
form, and apparently one sided, one of the divisions
being smaller than the other, and looking like a lateral
branch without a balancing branch on the opposite side;
lobes sometimes so much separated as to look like dis-
tinct pinnwe.  Venation consisting of two or three series
of furcate divisions of the vein which enters from the

[Asplenium septentrionale.)
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base, one of the venules extending to each of the teeth,
there being no midvein.  Fructification dorsal. Sori
linear elongate on the inner side of two or three of the
few venules, and opening towards the centre. They
are often opposite above, and contiguous almost as in
Seolopendrium, in consequence of the narrowness of the
parts ; and being crowded with spore-cases, they become
confluent, and appear to be universal as in Acrostichum,
but these are mere similarities. [ndusium linear entire.
Spore-cases  roundish-obovate, dark-brown.  Spores
roundish-oblong, slightly muriculate.

This rare evergreen species is found in the counties of
Somerset, Devon, Carnarvon, Denbigh, York, Northum-
berland, Cumberland, Westmoreland, Roxburgh, Edin-
burgh, Perth and Aberdeen, which is the most northern
certified habitat. Itisnotfound at all in Ireland. 1t is
plentiful in some of the mountainous tracts of central
Europe, and extends from the north into Italy and Spain.
In Asia it is found in Northern India, and in the regions
of the Caucasus, the Ural and the Altai mountains. It is
also found in New Mexico.

This and the preceding minute species require shelter,
ani constant moderate but not stagnant moisture. They
crow well in pots, placed in cold close frames, but .o not
bear exposure.



Genus 8. SCOLOPENDRIUM, Smitl.

HART'S TOXGUE FERN.

Sore indusiate, linear, often elongated, approximate in
parallel and opposite pairs; the receptacles on the anterior
and posterior sides of venules belonging to adjacent fasci-
cles of wveins. Jadusivmn linear, plane, membranaceous,
each opening on its exterior side, (with reference to the
fascicle on which it is placed), so that the twin sori open
face toface. Veins forked from a central costa; venules
direct, parallel, free, terminating in club-shaped apices.

I'ronds thick herbaceous, simple or pinnate, frequently
undulate lobate or multifid. Caudex short, stoutish.
erect or decumbent.—Name from Scolopendra, the name
agiven to a genus of myriapods,

This beautiful fern is one of the most prolific of
varieties of all our native species. It has been proposed
to substitute the name Phyllitis for that of Scolopendrium,
on the ground that the latter was originally applied as a
specific appellation, and ought not to be used as a generic
name; but such changes are quite unnecessary, and if fol-
lowed ount, must tend to bring the so-called law of
priority in botanical nomenclature, into merited con-
tempt. The normal condition of the veins in Scolopen-
drium, is, to lie in parallel-forked lines, quite free ; but
this arrangement is sometimes disturbed in varieties of
abnormal character, in which the tissues become irre-
gnlarly contracted, and the veins so far deranged that
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here and there they unite, forming a kind of reticulate

venation. 4

(1.) Scolopendrium vulgare, Swith.—Common
Hart’s Tongue Fern.—Fronds (normal) broadly linear
or oblong strap-shaped, entire, the apex attenuate, the

base cordate,
smooth or slightly
hair-scaly on the
midrib  beneath ;
stipes shaggy, with
narrow membra-
nous scales.

ScOLOPENDRIUM VUL-
GARE, Smith, Mem.
Acad. Tarin v. 421, t.
9 f.2: Enz. Bot ¢t
1150 ; Eng.Fl.iv. 801.
Symona Syn. 193..
Hk. and Arn. Br. Fl.
574. Deak. Flor. Brit.
iv. 78. Bab. Man. 415.
Newm. Hist. 2. ed.
289. Sowerby, Ferns
50, t. 35. Moore, Nat.
Pr. Ferns t. 42, [. 1.
(small).—3. OFFICINA-
RUM, Swartz. Schkr.
Crypt. 78, t. 8§3. Hook
Gen. Fil. t. 57 B.—

8. Pwuyrrrris, Roth.

—B8. OFFICINALE, De
Candolle.—S. LiN-
GU., Cavanilles.—As-
PLENIOCM SCOLOI'EN-
privy, Linoeus. Bolt,
Fil.18,t.11l.—A. ELON-
GATUM, Salisbury.
—DBLECANUM LINGUL-
FOLIUM, Stokes. —
PuyLuitis ScoLoren-
DRIvM, Newm. Hist.
2 ed. 10: 3 ed 271;
App. vi.

[Scolopendrium vulgare.]
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Var. polyschides : fronds linear strap-shaped, subtrun-
cate at the base, the margin distinctly lobed and irre-
gularly crenate; fertile.

SCOLOPENDRIUM VULGARE, ¥. POLYSCHIDES, Gray. Deak. Fior
Brit. iv. 79, fig. a. Sowerby, Ferns 60. Moore, Nat, Print.
I'erns, t. 42, ig. 2.—8. v. ANGuUsTIFOLIUM, of gardens,—PHYLLITIS
POLYSCHIDES, Ray.

Var. cornutum : {fronds strap-shaped, crenate or lobate,
usually obtuse, the midrib excurrent below the apex,
forming a horn projecting from the surface,

SCOLOPENDRIUM VULGARE, ¥, CORNUTUM, DMoore, Nat. Print.
Ferns, under t. 42,

Var. marginatum : fronds linear strap-shaped, truncate
at the base, the margin inciso-lobate; epidermis of
the under surface near the margins developed into a
lobed excurrent or free membrane, which, as well as the
frond itself, bears sori.

SCOLOPENDRIUM VULGARE, v. MARGINATUM, Moore, Handbk. 2
ed., 174 ; Id. Nat. Print, Ferns, t. 42, fig. 3.

Var. crispum : fronds strap-shaped, the margin un-
dulated, the base strongly auriculato-cordate; usually
barren,

SCOLOPENDRIUM VULGARE, 9. crispuM, Gray. Deak, Flor. Brit.

iv. 78. Sowerby, Ferns, 60. DMoore, Nat, Print. Ferns, t. 42,

fiz. 4.—85. OFFICINARUM, ¥, cmisrudM, Willdenow.—I’HYLLITIS
_ CRISPA, J. Bauhin.

Var. multifidum : fronds irregular; sometimes lobate
and plane at the apex; or more usually many times
furcately divided, the divisions crisped; usually fertile,
and often forming dense curly tufts.

SCOLOPENDRIUM VULGARE, . MULTIFIDUM, Gray. Sowerby,
Ferns, 61. Moore, Nat. Print. Ferns, under t. 42, in part. 5.
v. LoBaTUM, Deak. Flor. Brit. iv. 79, fig. 4, (plane lobate form).
Sowerby, Ferns, (1.— 8. v. pepaLevy, Deak. Flor. Brit. iv. 79,
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fiz. e. (multifid-crisped form.)—S. oFFICINARUM, 2, MULTIFIDUM,
Schkr. Crypt. 79, t, 83, flz. H.—8. oFF. DEDALEUM, Willdenow,
—PHYLLITIS MULTIFIDA, Gerard, Ray,
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a. Scolopendrium vulgare;
b. var.

marginatum,]

Var. ramosum :
fronds  irregu-
lar, the apex
densely multifid-
crisped ;  stipes
Tirose.

SCOLOPENDRITM
VULGARE, 9. RAMO-
sUM, Gray. Moore,
Handbk, ed. 2, 175,
178, fig, e.—8. oFF.
RAMOSUM, Will-
denow,

Var. laceratum :
fronds (on same
plant) strap-
shaped or broad-
ly ovate; the
margin more or
less undulate,
deeply  inciso-
lobate, the lobes
unequally  pro-
longed and some-
times crisped; the
apex  multifid-
crisped;  Dasal
pair of lobes fre-
quently much en-
larged and mul-
tifid-crisped.

SCOLOPENDRIU M
VULGARE, 2. LACERA-

TUM, Moore Hand-
bk, ed. 2. 175; Id.
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Nat. Print. Ferns, t. 42, fiz. 10. SBowerby, Ferns 61.- S. v.
SERRATUM, PALMATUM, and ExpivLEFOLIUM, of gardens.

Caudexr perennial, short, tufted, often decumbent,
having lanceolate-acuminate pale-brown finely reticu-
lato-venose scales, and numerous branched roots.
Vernation circinate. Stipes, about one third the length
of the frond, usually clothed with subulate contorted
pallid scales, sometimes smooth, purplish-brown at the
base; terminal and adherent to the caudex. Fronds
3-2 feet high or upwards, narrow elongate-lanceo-
late, or broadly linear, or oblong strap-shaped, nor-
mally entire or slightly sinuous on the margin, the
apex more or less attenuated and acute, the base
cordate ; plane, fleshy or coriaceous, deep green. The
varieties deviate in unnumbered forms by the laceration
or undulation of the margin, the multifid dilatation of
the apex, the branching (often repeated) of the stipes
and midrib, the loss of the cordate lobes at the base,
and the arrest of longitudinal development. Venation
parallelo-furcate, 4. e., the veins which spring from the
midrib are one two or three-times forked near their
base, the veinlets extending side by side nearly to the
margin, and terminating in club-shaped apices.
Fructification. dispersed over the back of the frond,*
most abundantly upwards.  Sori linear oblique, un-

* v¢The fructification of Seolopendrium is normally dorsal, as in
the rest of the Polypodiacem.. A very curious deviation from this
law, howerer, occurs in some of the varieties, the sori being pro-
duced, often abundantly, on the upper as well as the lower sur-
face. This sometimes happens from the elongation, as it were,
of the sori of the underside. which extend to the margin, and
return on the upper side, the sori in these cases being generally
opposite the sinus of one of the marginal erenatures. DBut it
frequently happens that a sorus is produced onthe upperside, dis-
tinctly within the margin, and where there is no corresponding
sorus beneath., Those varieties which have the margin crenated
or lobed, are most liable to assume this abnormal suprasoriferons
condition. The same deviation from the normal structure is
known to oceur in a few other ferns."—Naé. ’r. Ferns,
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equal in length; twin, ¢ e, growing in pairs, the two
contiguous parallel sori borne on the posterior and
anterior veinlets of adjacent fascicles of veins, and be-
coming confluent into one broad linear mass.  Jndu-
siwm also double, narrow, entire, at first conniving, the
two at length opening face to face, by separating down
the centre of the twin sorus, finally pushed back by the
spore-cases.  Spore-cases numerous, obovate, reddish-
brown. Spores roundish or oblong, muriculate.

The var. roLyscHIDES, has the fronds six inches to a
foot long, narrower than the common form, somewhat
pinnatifid, or deeply and irregularly crenately-lobed on
the margin, the lobes crenately toothed ; erect, more or
less fertile.  Veins here and there united. Sori short,
oblong or linear, very irregular. TFound near Bristol,
and more recently also in Devonshire by the Rev. J. M.
Chanter. There are several subvarieties.

The var. corNvuTUM 18 dwarfish, with coriaceous some-
what undulated fronds, which are crenate or deeply-
lobed, the lobes scarcely-toothed ; they usually terminate
abruptly, the rachis not reaching the apex, but becoming
excurrent on the upper surface in the form of a hook or
horn ; fertile and quite constant. Yorkshire, Mr. Thorn.
A subvariety, suncorRNUTUM, has stiff, erect, narrower,
occasionally furcate fronds, with the excurrent horn
from the under surface. This was noticed by Mr. Tait,
in the nursery of Mr. Sang, of Kirkaldy.

The var. MARGINATUM, is the most remarkable and
heautiful form yet known. I‘ronds erect, a foot or more
in height, simple strap-shaped, the margin irregularly
lobed, the under surface producing within the margin a
disrupted or excurrent membrane, which is also lobed,
so that the fronds have, as it were, a double margin.
Both surfaces of this membrane and the under surface
of the frond itself exterior to it, are soriferous, When
less perfectly developed, the membrane is reduced to a
longitudinal vein-like ridge. Found near Nettlecombe,
in Somersetshire, by Mr. Elwerthy, gardener to Sir W.
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C. Treveylan.
Other good
forms have sub-
sequently been
found near Sel-
worthy, by Mrs.
Archer Thomp-
son; in Devon-
shire, by the
Rev. J. DML
Chanter ; and
at Enys, Pen-
ryn, by Mr. G.
Dawson.  Be-
sides these,
numerous mo-
dified warieties
have been dis-
covered. A
frond from
the younger
Linngeus, is in
Sir J. E. Smith's
herbarium.
The wvar.
CRISPUM, 1S a
very handsome
frilled form, and
quite constant.
It is of the nor-
mal outline, but
the margin is
very much
curled or undulated, and the base is auriculately-
cordate. It is usually barren, but sometimes fertile.
This very old variety is well-known as a garden plant.
Recently it has been found in Yorkshire by Mr.
Clapham; in Hants, by the Rev. W. H. Hawker; in

[8. vulgare vars:—a, lobatum : &, poly-
schides; e, crispum.]
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Denbigh, by Mr. Pritchard, and in Guernsey and Devon,
by Mr. Jackson. There are several subvarieties. A finely
frilled one, sometimes fertile, crispATUM, was found by
Mr. James, in Guernsey. Another less frilled, narrower,
and constantly fertile, is uNpurLaTus; and a lobed
variation of this, well known in gardens, and quite con-
stant, UNDULATO-LOBATUM, has been recently found in
Sussex by Mr. Wollaston.
The var. muLTIFIDUM includes a host of minor varieties,
agreeing, in being more or less multifidly divided at or
o P towards the
apex; the di-
visions being
sometimes
plane as in the
lobatum forms,
and, in other
cases  oceur-
ring multifid-
crisped, which
is its more
nsual  state,
but of which
every degree
and gradation
occurs.  The
forms are
usually more
or less fertile,
Of the nume-
¢ rous subva-
rieties, some
have been dis-
tinguished by
name, and will

(8. vulgare vars,—a, polyachides; be mentioned
b, crispum ; ¢, multiddum: hereafter.
d, ramosum. |
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The var. namosum is a dwarfl erispy multifidum,
forking below the leafy part of the frond into two or

['S. vulgare laceratum, ]

three branches,
each of which
resembles ordi-
nary small
fronds of that
variety. It is
constant, and
one of the most
ramified forms,
the stipes, start-
ing single from
the caudex be-
coming divided
as the limbs of
a tree, the mid-
rib of each
branch breaking
up into lobes
almost 1nnume-
rable. Recently
ithasbeen found
by Mr. Jackson,
in Guernsey, and
by the Rev, J.
Chanter, in De-
vonshire, but it
is an old well-
known form.
The var. LA-
CERATUM is a
curlous varia-
ble and wvery
handsome form.
The fronds are
sometimes short,
almost as broad
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as long, very blunt at the apex, irregularly and very
deeply lobed in a pinnatifid way along the margin,
the lobes crowded, imbricating and much undulated, more
or less dilated at the apex, and multifidly forked. The
lower pair of lobes are sometimes almost distinet, and
much enlarged; and sometimes the lobes are so much
developed as to produce an approach to the palmate
form. Sometimes the fronds are much longer, strap-
shaped, the margins inciso-lobate, most of the lobes pro-
longed into a narrow point. The apex is usnally multifid-
crisped, or submultifid ; and the base is sometimes
hastate. It was found at Taunton by Mr. Young, and
has probably been improved by multiplication from the
spores. The same plantsproduce the various forms in-
discriminately, the most usual being the dwarf broad di-
lated, and the longer inciso-lobate fronds.

Besides the foregoing, which are the most distinct de-
viations from the typical form, there are numberless and
daily increasing varieties, of which the greater part are
found to be permanent in their peculiarities. These, on
account of the obvious differences presented to the eye,
and their evergreen character, are deservedly great
favourites among cultivators. We can only notice
briefly the more remarkable as varieties of secondary
rank :—
macrosorum : broader than polyschides, the margin more

frilled, with an undulated series of bluntish teeth, and

deeper occasional incisions; base truncate; sori short,
broad; constant. Guernsey, Mr. James: two forms.
Sissum : larger and broader than polyschides, usually
blant-ended, the margin deeply incised and undulate,
as well as crenately toothed; wveins slightly netted ;
sori oval-oblong; constant and handsome. Nettle-
combe, Sir W. C. Trevelyan ; Guernsey, Mr. Jackson ;

Denbigh, Mr. Pritchard.
obtusidentatum : dwarfish, narrow, the margin shallowly or

sometimes deeply lobed, the lobes frequently separated

by broad sinuses, and notched with uniform blunt
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evident teeth ; usually blunt-ended. Ilfracombe, Rev.
J. M. Chanter.

crenato-lobatum : normal in size and outline, but the
margin, especially in the upper half, is strongly cre-
nato-lobate ; sometimes subundulated; abundantly
soriferous beneath, with elongate normal sori, and dis-
tinctly suprasoriferous, the upper sori often large and
distinet ; som¢times slightly marginate. Dorsetshire,
Mr. Wollaston ; Kent, Mr. Brent; Devonshire, Rev.
J. M. Chanter; Guernsey, Mr. C. Jackson ; and other
places.

resectum : margin sinuate, the lobes irregular, entirely or
obscurely crenate; rounded wedged-shaped at the base,
the usual auriculate lobes altogether wanting. Sussex,
Mr. Wollaston.

sinuatum : margin here and there contracted, or sinuate,
the sinuosities irregular, entire or obscurely-crenate :
venation confused in the contracted parts (as is usual
in other varieties); sori mormal. Sussex, Mr. Wol-
laston ; several other places—Guernsey, Devon, Lan-
cashire, and Yorkshire. Subforms of this, rather
more crenately-toothed or incised have been called
salebrosum and laciniatum.

inequale : fronds narrow, inciso-lobate and toothed, re-
sembling obtusidentatum, but with here and there a
broader lobe or branch; the apex often multifid.
Ireland, Dr. Allchin.

rimosum : full-sized, the apex lobed, the margins
subundulately crenate, or towards the apex finely
crenate-lobate or dentate. Guernsey, Mr. James.

tnops : narrowish, and dichotomously divided, the mar-
gins being irregularly lobed and crenated. Guernsey,
Mr. James.

irrequlare : some fronds normal, others irregularly lobate,
with crenated or incised lobes, somewhat undulate,
often forked, altogether irregular, and in the abnormal
state sparingly fertile; sub-permanent. Guernsey,
Mr. Jackson.
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spirale : fronds dwarf, small, undulate, and twisted in a
kind of cork-screw fashion. Guernsey, Mr. James.

compositum : a very elegant form, combining three dis-
tinct characters; the frond at the base is sagittate
as well as undulately-crisped, above this, it is mar-
ginate and toothed, and the apex again is distinctly
and finely undulate-crisped. Communicated by Mr.
Parker, of Holloway.

nudicaule : fronds variable, short or elongate, marginate,
corrugate, or undulate, the stipes and crown free from
the usual hair-scales, and quite smooth. Ireland,
Dr. Allchin. Another Irish form, rugosum, also found
by Dr. Alichin, is similar in character, and almost
without scales on the elongated stipes.

abruptum : midvein rarely reaching to the apex of the
fronds, which are consequently blunt and rounded,
otherwise normal; subpermanent. Sussex, Mr.
Wollaston.

variabile : fronds of various shapes and sizes: some-
times consisting of two distinct kidney-shaped stalked
lobes or branches; sometimes of one kidney-shaped
distinct lobe, and a longer branch, or sometimes having
only the latter, which is generally divided into one or
two round blunt lobes (again indicating unequal
bifurcation), and is occasionally lobed or multifid at the
apex. Found in several places. A sub-variety,
bireniforme, more constantly bears the kidney-shaped
double fronds.

striatum : fronds obliquely streaked with yellowish green
on a dark green ground, producing distinct variegation.
(xuernsey, Mr. James.

subvariegatum : fronds faintly transverse-streaked with
white; varionsin shape, multifid or ramose, undulate,
irregular, crenate or laciniate, generally slightly
auricled, sometimes subsagittate. Dorsetshire, Mr.
Wollaston.

apicilobum : dwarf, broad, the fronds broadest upwards,
and deeply blunt-lobed at the apex. Guernsey, Mr.
James,
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lanceolum : small, the margins crenately-wavy, the frond,
though cordately auricled at the base, mnarrowing
downwards from about the centre. Guernsey, Mr.
James,

sagittifolium : has the usual auricled part of the base
elongated with a distinct midrib, and deflexed, resem-
bling the barbs of an arrow. Two or three forms have
been found. Sussex, Mr. Wollaston. Ireland, Dr.
Allchin,

sagiftato-cristatum : a handsome form of about the
average size, the fronds sagittate at the base; some-
what undulated and dichotomously divided and some-
what crisped at the apex. Yorkshire, Mr. Clapham.

retinervium : fronds unevenly strap-shaped, or irregularly
lobed, often submultifid, veins frequently reticulated.
Ireland, Dr, Allchin.

pachyphyllhum : large and stout, crenato-lobate, the apex
somewhat multifid, and slightly marginate and con-
tracted. Guernsey, Mr. James.

coriaceum : dwarf and remarkably thick, irregularly
inciso-dentate, generally abrupt, slightly marginate:
sparingly and irregularly fertile, the sori produced
on both upper or under surface or edge of the frond.
Guernsey, Mr. James.

pocilliferum : large, irregularly-lobed, often forked, slightly
supra-marginate, bearing on the under surface irre-
gularly-placed cup-shaped or trumpet-shaped ex-
crescences. Guernsey, Mr. James.

peraferum : large and subnormal below, more or less
crenately-lobed above, and there submarginate on the
lower and corrugated on the upper surface; the apex
blunt, and puckered into a pouch or pocket. Ireland,
Dr. Allchin.

muricatum : fronds normal in outline, coriaceous, the
margin here and there lobed or slightly sinuous, the
tissue of the upper surface sunk between the veins, so
as to produce a more or less regular ridge and furrow
surface, the ridges here and there bearing raised points.
Guernsey, Mr. James,
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Jugosum : soriferous veins thickened so as to produce :
series of ridges or leafy sorus-like excrescences on the
upper surface. Two or three forms have been found.
Guernsey, Mr. James and Mr. Jackson.

papilloswm : upper surface bearing near the margin a
series of distinct wart-like excrescences, which form
a kind of border to the fronds; not constant, Guern-
sey, Mr. Jackson.

sealpturatum : normal or nearly so in outline, the upper
surface about opposite the sori uneven, as if carved or
irregularly cut away. Guernsey, Mr. James; Somer-
setshire, Mr. Iilworthy.

emperfectum : fronds narrowish, with a somewhat flex-
uous outline, as though the margin had been irregu-
larly cut away as far in as the sori; the base truncate,
not marginate. N. Lancashire, Mr. Wollaston.

sceiforme :  fronds narrowish, with a wavy or flexuous
outline, unequally crenulate, and obscurely though
continuously marginate beneath; scarcely auricled ;
suprasoriferous. Guernsey, Mr. Jackson.

submarginatum :  fronds various, often bifurcate or
ramose, partially marginate, the more perfect crenato-
lobate ; the less perfect sometimes lobate on one side
the rachis, narrowed and trebly dentate on the other, or
truncate and obliquely cornute, or abortively subulate
consisting only of a short scaly rib  Found in several
places. One or two Guernsey forms, called constric-
tum, are allied to this; they are dilated at the base
and apex, and considerably often evenly contracted
between.

proliferum: a dwarf monstrous variation from mar-
ginatum ; fronds very small, oblong or truncate, often
cornute or subulate without any lamina, all, except
the latter, irregularly verrucose above, and strongly
marginate beneath, the excurrent membrane very
large in proportion; it is bulbilliferous, but not sori-
ferous.

Simbriatum : a narrow strongly marginate form, allied

'l-
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to marginatum, very deeply lobed or toothed at the
margin, the larger lobes crenate, forming a frilled
edge; fronds sometimes very narrow. Guernsey, Dr.
Allchin.

bimarginatum : fronds longish, narrow, with the excur-
rent membrane beneath, the upper surface gathered
up into irregular little nodules, the tissue surrounding
some of the lower veinlets forming remarkable dis-
tinct calyeiform expansions, with trumpet-shaped
mouths.  Rotherham, Mr. H. Hayling.  Similar
forms have been sent us by Mr. Cobb, from Brecon,
and Mr. Elworthy, from Somersetshire.

supralineatum : has an excurrent membrane or epidermal
ridge on the upper instead of the lower surface, affect-
ing the whole or portions of the frond, the margin
generally irregular where the disturbance of the tissue
occurs.  Found in several places, under several modi-
fications of form.,

supralineato-resectum : fronds lanceolate, tapered below
not at all cordate, like resectum, and in addition
supralineate. Guernsey, Mr. James.

maltiforme : remarkable for its variableness of form
fronds often multifid or ramose, sometimes merely
cornute or subulate, marginate, supralineate, corru-
gate, laciniate, or depauperate ; permanent. Guernsey,
Dr. Allchin,

chelefrons : a pigmy variety ; fronds bifurcate at the
apex, the divisions inflexed, resembling a crab’s elaw,
the exterior margin of the‘forked portion larger, even,
the interior erosely crenate or dentate. Chislehurst,
Mr. Wollaston.

erista-galli: fronds multifid-crisped at the apex, the
tufts not dilated or spreading, but complicately in-
flexed in a spiral fashion, forming very elegant and often
massive crests. Dorsetshire, Mr. Wollaston.

digitatum : one of the more compound of the multifid
forms ; fronds several times divided below the apices,
all densely multifid-crisped; the primary divisions all
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lic in one plane, so as to form a flattish frond. A

sport from this, raised by Mr. Wollaston, called

depauperatum, produces usually only subulate ribs in-
stead of fronds, one or two digitate fronds only being
produced during the season.

glomeratum : has no plane or flat portion, the short
fronds, consisting of a series of repeated furcations,
resulting in a semi-globular erispy mass, about three
inches high. Jersey, M. icquet.

Mabellatwm : a fine variety with short fronds, scarcely
erispy, but frequently divided by contiguous furcations,
the divisions nearly flat, forming a fan-shaped head,
six or eight inches across.  Somersetshire, Mr.
Elworthy.

cristatum : several sub-forms of this occur; it is nearly
allied to digitatum, and is one of the more divided of
the multifid class, producing larger tasselled heads,
with the apical divisions taper-pointed or angular,
and with a tendency to elongate,

lacerato-marginatum : a dwarf sport from laceratum,
raised by Mr. Sim; it resembles the small broad form
of laceratum, but is smaller, and marginate,

ramo-marginatum : a beautiful ramose multifid-crisped
form, with the tassels more or less distinctly mar-
ginate ; lower part of the frond much narrowed, with

a dilated base; apex forming a very large spreading

tassel. Raised from spores by Mr. Clapham.
ramosum majus: fronds large, normal or nearly so, sub-

undulated, two or three united by their stipes into one
compound or ramose frond. An accidental seedling
raised by Mr. Clapham.

This fine evergreen species, one of the most beautiful
for cultivation, on account of the interesting varieties of
form it presents, is one of our commonest ferns, being gre-
nerally dispersed over the United Kingdom, extending
northwards to Orkney and Shetland, but in its northern
localities keeping near the coast. It occurs on walls and
ruins, on hedge-banks, in thickets, and in the interior of

r2



212 VII.—SCOLOPENDLIIU M.

wells, in the latter situation acquiring extraordinary
vigour. Ireland, the Channel Islands, and the western
and south-western portions of England, are the most
prolific of remarkable varieties. The species is found
over Europe. from the Baltic to the Mediterranean, being
met with in Greece, as well as in Ttaly and Spain. It is
found in Algiers, in Madeira, and the Azores. In Asia,
it occurs on the Siberian side of the Ural mountains; in
Turcomania: in Asia Minor, at Erzeroum; and in Northern
Persia. It is found, though rare, in the northern United
States. The Mexican S. Lindeni, and the S. Europman
S. Hemionitis and S. sagittatum can scarcely be con-
sidered more than varieties of S. vulyare, some of our
native varieties of which are still more peculiar.

The species is said to have been formerly used, boiled
in red wine, as an astringent in diarrhcea ard hwemor-
rhage; and also as an ointment for healing wounds and
uleers, or, according to Lightfoot, for burns and scalds.

This very distinct-looking fern is highly ornamental
on rock-work, from which neither the species, nor its
varieties, should be absent. Indeed, the great variety
it affords, together with its evergreen habit, render it one
of the most valuable of all ferns for the hardy fernery. It
is, moreover, a very free growing plant, thriving in
almost any situation, though acquiring its greatest per-
fection in shady, humid places, and beyond the influence
of smoke. It is increased by dividing its crowns, or by
cuttings from the succulent bases of old or decayed fronds.




Genus 9. CETERACH, Willdenow.

SCALE FERN.

Sori linear oblong, obsoletely indusiate; the recep-
tacles lateral, usually anterior, ¢. e., in reference to the
segment, (posterior in the basal sori). J[Tedusium ob-
solete: * linear narrow plane, sometimes obsolete,”
(Hook.) : * thin, narrow,” (Fée). Veins obscure, forked
from a central costa, parallel and soriferous below, anas-
tomosing irregularly near the margin, the basal anterior
venule (i. e., anterior in reference to the frond), sori-
ferous on its anterior side.

Fronds pinnatifid coriaceous, densely clothed beneath
with membranous imbricated scales. Caudex short
erect.—Name modified from Chetherak, a name said to be
applied to this plant by the Arabian and TPersian phy-
Slclans,

This genus is anomalous. Its affinity is with the
Aspleniece on account of its lateral sori, but the sori in
the common species have no evident indusia, and hence
might be taken to belong to the Polypodicw, but for the
position of the spore-cases.

(1.) ceterach officinarum, Willdenow.—Common
Scale Fern.— Fronds coriaceous, narrow-lanceolate, sinu-
ato-pinnatifid, often pinnate below; segments oblong
obtuse, entire or sinuately lobed, densely scaly beneath.
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CeTERACH OFFICINARUM, Willdenow., Hook. Gen, Fil. t. 113,
A. Deak, Flor. Brit.iv, 81. DBab. Man, 415. Hook and Arn.
Brit. Fl. 566, Newm. Hist, 2 ed. 203. Sowerby, Ferus, €2, 1.
36. Moore, Nat. Pr. Ferns
t. 43 A. Fée, Gen. Fil. 206,
t. 30 A, fig. 2. — ASPLENIUM
CeTERacH, Linnmus. Bolt
Fil. 20, t. 12 (bad).—A.SINT=
ATUM, Salisbury. —scoLo-
PENDRIUM CETERACH, BSy-
mons. Sm. Eng. Bet. t.
1244 ; Eng. Fl, iv. 302.—
Virraria CETERACIH a, Bern- = ‘-::"4‘\"

hardi.—Gyxxorreris CETE-
rAacH, Bernbardi.—GrayM1-
713  CETERACH,  Swartz. (‘3{["’
Schkubr, Crypt. 186, t. 7 &, -

—Gryasocnanmsa CETERACH,
Sprengel. Presl, Tent. 219,
t. 9, tig. 10 (veins incor.)—
BLEcENUM SQUAMOSUM,
Stokes.—NOToLEPEUM CETE-
nacH, Newm, Hist. 2 ed. 9;
3 ed. 277; App. v.

Caudex peren-
nial, short, tuft-
ed, furnished with
ovate - lanceolate
finely reticulato-
venose dark
brown scales, and
branched fibrous
roots. Verna-
tion eircinate.
Stipes short ; ter-
minal and adhe-
rent to the cau-
dex; dark co-
loured below,hav-
ing numerous
ovato - lanceolate
peltately attached

[Ceterach officinaram. ]
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pale tawny scales, which are beautifully venose, with
close black reticulations. Fronds numerous, 1-8 inches
long, coriaceous, deep green and smooth above, densely
clothed beneath with ovate-acuminate slightly ciliated
tawny reticulately-venose closely-imbricated scales;
linear-lanceolate, deeply pinnatifid, often pinnate below.
Lobes oblong obtuse, sessile and adnate by their whole
base when distinct, more usually dilated on both sides,
and connected at the base, the margins ornamented with
projecting scales. Fenation indistinct, consisting of a
sinuous midvein entering the lobe from near the lower
angle, and giving off' close to the base, on its anterior
side, a vein which is several times forked ; the rest of the
veins are alternate, and two or three times forked. Be-
vond the second furcations, the branches anastomose,
and form two or three series of small areoles near the
margin, the ultimate marginal veinlets being sometimes
free, sometimes united. Fructification produced over the
whole under surface. So#i linear oblong, borne on the
anterior side of the anterior venules above the first fork,
except in the case of the lowest anterior vein, which is
frequently bisoriferous, one sorus being as usual on the
anterior side of its anterior venule, the other on the pos-
terior side of its posterior venule; all at first hidden by
the scales. JTndusium obsolete, described as an “erect
white membranous ridge.” Spore-cases roundish obovate.
Spores roundish or somewhat oblong, muricate.
Une or two slight variations have been noticed :—
erenatum: has the margins of the lobes distinctly ere-
nato-sinuate, and being usually of large size, is
perhaps the result of luxuriant growth. Found in
many localities.
depauperatum : fronds irregularly sinuate-pinnatifid, some
bifurcate, some acuminate, some cornute, the segments
much depauperated, occasionally almost wanting.
Ireland, Dr. Allchin, and Lieut. Col. Duchanan.
This pretty evergreen plant, found growing on old
walls, ruins, rocks, and similar situations, very rarely
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epiphytal, is generally distributed over England and
Wales, and is abundant in Ireland, somewhat rare in
Scotland, apparently absent from the Northern and
Western Isles, but found in the Channel Isles. 1t ex-
tends from Scotland, which is apparently its northern
limit, through the middle and south of Europe, to Italy,
Spain and Greece,
In Asia it is
found on the Ural
mountains, in the
Caucasus and
Tauria, in Armenia
and  North-West
India. In Africa
it occurs at Al-
giers ; in Madeira,
the Azores, and
the Cape de Verd
Islands, ; and ac-
cording to Kunze,
it is found in
Brazil. We think
the much larger
Canary  Island
plant distinct.
This is a free-
growing  species
under cultivation

when establizhed. *,. s

It dislikes close =£¢ @ -
confined, damp,

and requiresa very D ﬁ ‘FR\
porous soil; in [C. officinaru.

fact, a gnml proportion of old mortar and broken free-
stone, should be mixed in the compost in which it is
planted. It may be grown either in pots, or planted out
on  rockwork ; and is not very particular as to the
situation It is propagated by dividing the plants.




Genus 10. BLECHNUM, Linnwus.

ITARD FERXN.

Sort indusiate, linear, continuous or rarely inter-
rupted, on a transverse receptacle, approximate to the
costa ; central, or sometimes sub-marginal by the con-
traction of the fronds. Jndusiwm linear, opening along
the inward side.  Veins (sterile) : simple or forked from
a central costa; venules direct, free, thickened at the
apex; in the fertile fronds combined near the base or
within the margin by the receptacle.

Fronds simple, pinnatifid or pinnate; the fertile some-
times more or less contracted. Caudex =hort, erect, or
producing elongated creeping stolones.—Name latinized
from blechnon, a Greek name for a fern.

(1.) Blechnum Spicant, Rth.—Common Hard
Fern.—Fronds dissimilar, linear-lanceolate; the barren
prostrate pectinato-pinnatifid, often pinnate below, with
oblong linear flat lobes; the fertile contracted erect,
taller, pinnate, with linear acute contracted pinne,
having reflexed margins.

Drecu~vs SeicaxT, Smith, Mem. Acad. Turin, v. 411, Wither-
ing. Roth. Newm. Hist. ed 3. 17. Moore, Nat. Print. Ferns, t.
43 C.—B. porgALE, Swartz. 3m. Eng. Dot. t. 1159; 1d. Eng, F1.
iv. 303. Schkuhr, Crypt. 102, t. 110. HEk. and Arn, Br, FFI, 575.
I3ab. Man. 415. Sowerby, Ieros 64, t. 37.—0sMUNDA SPICANT
Linnmus, Bolt. Fil. 8, t. 6.—0. BorEAL1S, Balisburyv—0ONocLEA
Sprcast, HHuffinann.—ASPLENIUM SPICANT, Hfruhhj‘[di——ﬂ'ml:ru-
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10PTERIS SPICANT, Weis.—AcnrosTicRUM Srrcant, Villars.—A.
NEMORALE, Lamarck.—Loamania SricanT, Desvaux. Deak. Flor.
Brit. iv. 51. Newm. Hist. ed. 2, 88—L. BoreAL1s, Link.—STEGA-
NIA BOREALIS, R. Brown.—SPICANTA BOREALLS, Presl.

Var. ramoesum : fronds divided, the apices of the divi-
sions densely multifid crisped, forming close convex
tufts.

~ BrLEcaNuM SpPICANT v. RaMosUM, Kinahan inlitt. Id.; Phytol.
iv. 892, Moore Handbk, ed. 2, 186, 185; Id. Nat. Print. Ferna,
under 1. 43 C,

Var. multifurcatum : fronds divided, the apices of the
divisions repeatedly forked, the ultimate sub-divisions
acutely prolonged, forming a flat, spreading tuft.

BLEcHNUM SPICANT, 0. MULTIFURCATUM, Moore, Nat. Print.
Ferng, t. 43 C, fig. 3.

Caudex perennial, stoutish, erect or decumbent, scaly,
with narrow lanceolate acuminate, deep tawny-brown
scales, and having stout branched roots. Vernation cir-
cinate. Stipes (barren fronds) usually short, but some-
times 4-5 inches long, densely scaly at the base, and
with a few scattered scales which are narrow upwards;
dark purplish-brown; terminal and adherent to the
caudex ; those of the fertile fronds longer, dark coloured;
the rachis more distinctly purple. Fronds of two kinds.
Sterile fronds 6-8 to 12-18 inches long, dark green,
usually spreading or prostrate, linear-lanceolate, pecti-
nately-pinnatifid; lobes linear oblong, flat, somewhat
falcately curved forwards, dilated and contiguous at their
base, bluntish or acute at their apex, the margin entire
or rarely, when very vigorous, obscurely lobed: the
lower ones small, roundish, the upper confluent into a
lanceolate point. Fertile fronds of the same form, taller,
growing from the centre of the tuft, erect, 1-2 feet high,
pinnate below. Pinne@ and segments linear acute, con-
tracted to about half the widthof the barren segments, the
lower ones distant, the upper more contiguous, and then
dilated and ;’:{Jllﬂuﬂllt at the base I'ronds intermediate
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[Blechnum Spicant.]



220 X.—BLECIINUM.

in form, sparingly fertile, and not contracted, are some-
times produced. Venation (lobes of barren fronds) con-
sisting of a stout midvein, producing once or twice
forked veins, the venules terminating within the margin
in a club-shaped head; that of the fertile fronds reduced
to a series of veins, seldom having space to become
forked, but becoming lost in the continuous longitudinal
sporangiferous receptacle, which runs parallel with and
very near to the midvein; when less contracted, the
venules are seen to be continued towards the margin,
exterior to the receptacle. Fructification on the back of
the fertile fronds, and occupying nearly their whole
under surface. Sori indusiate, linear, extending on
each side the midrib the whole length of the narrow
pinna, over which they soon become confluent; the re-
ceptacle continuous, longitudinal. JTadusium a narrow
linear scariose membrane attached along the exterior
side of the receptacle, within the margin of the frond:
but sometimes, from the excessive contraction of the
pinne, appearing almost marginal. Spore-cases nearly
globose.  Spores roundish-oblong or ovate, slightly an-
gular and punectate.

The var. rAmosuM has the rachis, rarelv the stipes,
divided into two or three branches, each branch being
normal below, and, at the apex, divided into a large
multifidly-crisped, compact, blunt-ended tassel. It is
very rare. lIreland: Upper Lough Breagh, Wicklow,
Dr. Kinahan; Eriffe, Mayo, Captain Eden ; W indermere,
Mr. L. Hudh-lrt.

The war. muLTIFURCATUM has some fronds branched
near the base, others only multifidly divided at the apex;
the lateral branches are often smaller than the fronds,
but both are many times forked at the apex, the seg-
ments irregular in form, spreading, and some of them
lengthened out to a point, the whole forming flat
spreading, not crispy tufts. Penryn, Mr. F. Symons.

Several other varieties ocecur, of which the most im-
portant are :—




X.—DBLECHNUM. Pt |

lancifolium : fronds entire in the upper part nearly or

quite half way down, obtusely lobate or distinctly

crenate below, narrow, } to 4 inch wide ; fertile fronds

from & to & inch wide, similar in form, sometimes

with only a few small imperfect lobes developed ; very
rare.  Tunbridge Wells, Mr Wollaston.

[I3 Spicant sars: «. ramosum; A. multifureatun ;
¢. heterophyllum,]

heterophylhom : fronds partly normal, but during each
season others are produced in which the lobes are
either wholly or partially, all or a portion only, re-
duced in length, often becoming semi-circular, and
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inciso-dentate; constant to thisirregularity of growth.

Tunbridge Wells, Mr. Wollaston.
strictum : lobes of the fronds irregularly shortened, some-

what wavy, bluntly toothed or inciso-dentate; per-

manent and rare. Westmoreland, Miss Beever and

Mr Clowes. Ireland, Dr. Allchin.
serrafum : sterile and broad fertile fronds, crenato-

serrate, often deeply so; a luxuriant form. Tunbridge

Wells, Mr. Wollaston.
bijidum : lobes of the fronds more or less uniformly

bifid, subpermanent. Iound in several localities.
Jissum : rachis split down at the apex, the lobes on the

exterior sides normal, those of the interior sides rudi-
mentary ; apices sometimes multifid.  Tunbridge

Wells ; tolerably constant.
multifidum : apices of fronds dichotomously multifid ;

many forms ocecur, some of which are constant.
erispum : apex of the fronds dilated, rarely much divided,

forming a small wavy tassel. Ireland, Dr. Kinahan;

Tunbridge Wells, Mr. Wollaston.
trinerviwm : fronds trifoliate, as it were, when in its most

marked condition ; the fronds are, however, sometimes

multifid or crisped; the lobes bifurcate. Ireland, Dr.

Kinahan.

A common evergreen and very handsome species,
occurring in stony and heathy places, preferring mois-
ture, and generally distributed over the United King-
dom. It is also met with throughout Europe, from
Sweden to Spain, Sicily and Crete. In Asia it is found
in the Russo-Caucasian provinces, in Kamschatka and
Sitka. In Africa, it grows in the Canary Islands, Te-
neriffe, Madeira, and the Azores, and at the Cape of Good
Hope; while, probably, the Brazilian Lomaria Sellow-
iana and a Chilian species are not specifically distinct.

This plant is of easy culture, and extremely hardy
forming a fine rock plant or pot specimen, and luxuriat-
ing in swampy boggy places. It is easily obtained, and
propagates readily by division of its crowns.




Genus 11, PTERIS, [Linncus.
BRACKEN.

Sort indusiate, marginal, linear, continuous or inter-
rupted ; the receptacles linear transverse, uniting the
apices of the veins. J[ndusium of the same form, mem-
branaceous, Veinrs simple or forked from a central costa;
venules free.

Fronds varying from pedate to decompound, often
largze, herbaceous or coriaceous. Rhizome short erect, or
creeping, sometimes much elongated.—Name, the Greek
pteris, applied to some kind of fern.

(1.) Pteris aquilina, Linneus.—Common Brakes or
Bracken.—Fronds bi-tripinnate, pubescent beneath ; pri-
mary pinnm in pairs; ultimate divisions (pinnulets) ses-
sile, entire or pinnatifid, the terminal one longer ; rhizome

ereeping, subterraneous.

PTERIS AQUILINA, Linnmus. Bolt. Fil. 16, t. 10 (bad). 8Sm.
Eng. Bot. t. 1679 ; Eng. Fl.iv, 305. Hook and Arn. Br. FI, 575.
jJab. Man.415. Deak. Flor. Brit. iv. 54. Newm. Hist, ed. 2,
94. Sowerby, Ferns, 67, t. 38. Moare, Nat. Print. Ferns, t. 44.
Schkuhr, Crypt. 87, t. 95-6, Fée, Gen. Fil, 126, ¢. 11 A, fig. 5
(atipes).—P, Borearts, Salisbury.—P. rEMINg, Gray.—DP. cauv-
DATA, Link, not Lin.—P. srevires, Tausch.—P., NupicAvLis,
Guldenstadt.—P. recunvata, Wallich.—P. rmma, Wallich, —
P.TERMINALIS, Wallich.—P. Wicntrava, Wallich.—P, Excersa,
Blume. —P. raxvaivosa, Bory.—P. viLLosA, Fée.—D. cArgxsis,
Thunberz.—ALLosorus AQUILINUS, IPresl.—A. TAavuRIcUs, Presl,
—A. RECURVATUS, Presl.—A. LANUGIN0SUS, Presl.—A. viLLosus,
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Presl,—A. NOTTENTOTTUS, Presl.—CINCINALIS AQUILINA, Gle-
d:ys-::h.—!u':"ri-:ms AQUILINA, Newm. Phytol. i1 278; App 11
Hist. e l. 3, 23.

[Pteris aquilina : a, vera; &, integerrima; ¢, multifida ]
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Rhizome perennial, as thick as one’s little finger, sub-
terraneous, creeping extensively, black and somewhat
velvety externally, white succulent and starchy within.
Vernation circinate; the rachis in an early stage bent
down abruptly close against the stipes. Stipes lateral,
distant and adherent to the rhizome, spindle-shaped,
black and velvety at the base; above yellowish-green,
pubescent when young, afterwards smooth, sharply an-
cular. The ends of the vascular bundles, as seen in the
transverse section, present a fanciful resemblance to the
imperial eagle, whence the specific name. [Fronds
variable in size, outline, and composition, deep green ;
in poor soils 4-13 foot high, in more favourable localities
from 3-4 to 8-10 feet or more in height; the smaller fronds
nearly triangular, and the lower pair of branches only
being well developed they appear three-branched ; the
larger fronds are more elongated, and consist of a series
of branches in pairs successively developed ; the smaller
are bipinnate, the larger fronds tripinnate. Primary
pinne ovate or oblong-ovate, opposite, often distant;
secondary narrow lanceolate, or narrowing from a broad
base, opposite or alternate, contiguous, bluntish, or some-
times caudate. Pinnulets sessile, entire or sinuate, oblong
and adnate by their whole breadth, ormoreovate pinnatifid
and then with a narrower attachment, blunt at the
apex, smooth above, hairy beneath, the pinnatifid ones
with blunt, linear oblong, or shorter triangular lobes.
Venation (entire pinnulets), consisting of a stoutish mid-
vein, producing veins two or three times forked, the
venules extending to the margin ; in pinnatifid venules,
the veins hbecome secondary midveins to the lobes, and
give off a series of once or twice forked veins; in these
latter, the lowest branches right and left of the secondary
midveins frequently meet and unite, forming a series of
costal areoles; along the edges of the fertile pinnules
extends a longitudinal submarginal vein, which becomes
the receptacle.  Fructification abundant on the back of the
fronds, marginal. Sorilinear, continuous, indusiate, mar-
Q
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ginal.  Tndusium linear, continuous,
consisting of a thin whitish fringed
membrane, growing from the outer edge
of the receptacle, and folded inwards
over the spore cases; besides this there
is beneath the spore-cases, and growing
from the inner edge of the receptacle
another similar membrane, also fringed
with small jointed hairs. Spore-cases
roundish obovate. Spores round, ob- B
long or angular, muriculate. |

Two forms commonly occur; in one,
which we call vera, the secondary pin-
nules are more or less deeply pinnatifid;
in the other, integerrima, they are
almost or quite even, or entire on the
margin. OUne or two other varieties
have been noticed : —
crispa: margin of the pinnulets entire

and undulate or crenate and corru- [P. aquilina]

gately waved. Occasionally found.

mudtifida : several very marked multifid forms have been
found, sometimes in abundance ; but they are not con-
stant when removed. The apices of the fronds and
primary pinne, or those of the secondary pinne, either
together or separately, are more or less dichotomously
forked, sometimes producing large tufts of branchlets.

Kent, Devon, Guernsey.

This plant, the Filix feemina, or female fern of old
authors, is annual-fronded, and the most common of oar
indigenous ferns, being found abundantly on every de-
scription of soil, except chalk, often entirely occupying
the surface in waste places, woods, or thickets, oceuring
all over Great Britain, and plentiful in Ireland aud the
Channel Isles. It is common over Europe, and seems
to be so in most parts of the world ; many exotic species,
so called, having no satisfactory distinctions. In Asia,
it is found in China; in Sitka, Kamtschatka, and
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Siberia ; all over India; in the Malayan and adjacent
islands. In Africa, it occurs at the Cape of Good Hope,
Mauritius and Bourbon, Sierra Leone, Senegambia and
Fernando Po; Algiers, Teneriffe, and Madeira. In
America, it has been found in California, Guatemala and
North-west Mexico, Veraguas {narmwer}, Sandwich Isles
(smaller), and in several parts of North America.

“ The Pteris lanuginosa of Dory, under which Agardh
includes P. capensis of Thunberg, is not distinguishable
from P. aquilina by its approximate segments and the
nodose base of the rachides, on which Agardh depends,
for we find both these peculiarities strongly marked in
specimens from Wicklow and Hampstead; the woolliness
of the surface and of the rachis—the latter almost the
anly difference it presents—is too variable and unim-
portant a feature to be much depended on; besides
which lanuginosa itself sometimes has the segments dis-
tinet, which is said to be the distinguishing mark of
aquilina. Hence we are unable to separate P. lanuginosa
even as a variety, though its forms are probably analo-
gous to those undivided British forms we have called in-
tegerrima.  In like manner the P. recurvata of Wallich,
under which is included the P. firma and P. Wightiana
of Wallich, and the P. excelse of Blume, offers no dis-
tinguishing characters, but again most accords with the
states of integerrima.”—(Nat. Print. Ferns.)

The Bracken is applied to various uses. The under-
ground succulent stems abound in starch, which has been
used in different countries to make a kind of bread. They
have also been employed in brewing ale. Both the
unrh*r-;_-;n:mnd stems in winter, and the tender shoots in
spring, are, when boiled, a nutritious food for pigs; and
the young tender blanched shoots have been recommendei
ns a vegetable. The succulent young fronds make an
excellent green manure. ‘The dried fronds make a very
durable thatch, for which purpose they should be gathm‘:d
in October, when perfectly pliant; they are, besides,
valuable as litter, and form one of the best of all por-

Q 2
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tecting materials in gardens, besides being much used for
packing purposes. The plant abounds in alkali, which is
turned to account in the manufacture of soap and
glass. The ash of the matured plant mixed with
enough water to allow of its being worked up into
balls, then dried, and, when required for use, heated
to a red heat, and thrown into water, produces, in an
hour or so, a strong ley, so that it may be used in the
wash-house to economise soap. The plant is astringent,
and has been employed for the purpose of tanning kid
and chamois leather. The Bracken is said to have had,
among the ancients, a medicinal reputation, but is not
now esteemed, though the rhizome is sometimes used in
t]m ['urm of powder, as a vermifuge.

No plant can require a less amount of cultivation
when it is established, but there is a some imaginary
difficulty about transplanting it; and it is even said, on
high authority, to be killed by transplantation. There
15, however, no difficulty in transplanting it, if the rhizome
is removed during winter, while dormant; on the con-
trary, it is sometimes found troublesome in soils col-
lected for potting purposes. Certainly, none other of
our native species are capable of forming such a scene of
picturesque beauty as may sometimes be observed in the
case of this species, growing eight or ten feet in height
in the hedge-banks of a damp shady lane, its expansive
fronds gracefully arching out from among the brush-
wood which conceals as well as supports their base. For
such damp half-shady positions in artificial wilderness
scenery, for the margins of plantations in park scenery,
and as cover in more open plantations, this fern, common
though it be, deserves to be recommended. It will grow
freely in any temperature ; and though occurring in ex-
posed situations, is very much finer in damp shady
places,




Genus 12. ADIANTUM. Linncus.
MAIDENHAIR FERN.

Sori indusiate, transverse marginal, reniform oblong
or linear, continuous or interrupted; the receptacles
seated on the under surface of the indusium, and pro-
ceeding from the apices of two ormore converging venules
Indusium (inverted membranaceous marginal lobe), ve-
nulose sporangiferous beneath on the wvenules; the re-
ceptacles, therefore, resupinate, Veins flabellately
forked, or forked from a medial costa, the furcations re-
peated ; venules parallel, free, continued in the fertile
parts into the indusium.

Fronds coriaceous or herbaceous, simple, pinnately or
pedately divided, or supra-decompound; pinne often
articulated, usually dimidiate, the costa wanting. Stipes

and rachis ebeneons. Rhizome tufted, or short creeping.
—Name from the Greek adiantos, dry.

(1.) Adiantum Capillus-Veneris, Linneus,—
Common Maidenhair.—Fronds bi-tri-pinnate; pinnules
alternate, glabrous, membranaceous, obliquely and broadly
wedge-shaped, or roundish with a truncate base, attached
by capillary stalks, the superior margin lobed, the sterile
lohes dentate, the fertile obtuse or truncate; sori trans-
versely oblong, often occupying the whole width of the
lobes ; stipes and rachis ebony-black, smooth, glossy.



230 XI1.—ADIANTUM.

ADiANTOM CAPILLUS-VENERIS, Linnzus. Bolt. Fil. 24, t. 29

Sm. Eng. Bot. t. 1564 ; Eng. Fl. iv. 307.

Hk and Arn. Br. FL.

575. Bab. Man. 416. Deak. Flor. Brit, iv. 49. Newm. Hist, 1.
Moore, Nat. Print. Ferns, t. 45. Sowerby, Ferns 70, t. 40. Jaeq.
Mise. ii. 77, t.. 7.—A. CariLus, Bwartz., Link.—A. coriaNDRI-
FOLIUM, Lamarck, Ill. t. 870, fig. 1.—A. FoNTANDM, Salisbury. —
A. pErexDENs, Chapman.—A. rRepPANDUM, Tauseh.—A. aFmi-
caNoyM, Brown.—A. TriFipuM, Willdenow.—A. MoriTziasuvy,

Link.—A. coNerroLiUM, Stokes.

Rlizome perennial, slowly creeping, as thick as a small

\'\
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[Adiantum Capillus-Vencris. ]

quill, densely cloth-
ed with dark-brown,
narrow  lanceolats,
acuminate, striately-
venose scales, and
having wiry branched
shaggy roots. Ver-
nation  circinate.
Stipes about as long
as the fronds, having
a few scattered scales
near the base; lateral
and adherent to the
rhizome, and, as well
as the rachis, slender,
bla-::kish-]}urple,
smooth, shining.
Fronds usually ovate
or triangular, some-
times oblong or lan-
ceolate, thin, dry,
membranaceouns, gla-
brous, bright-green,
drooping, 6-12 or 18
inches in length, bi-
tri-pinnate. Pinne
and pinnules alter-
nate; the latter of
various forms,
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roundish, with the base trunecate, subrhomboidal, or ob-
liquely fanshaped, but generally more or less cuneate at
the base, attached by short capillary stalks, the posterior
margins entire, the superior lobate; the sterile lobes den-
tate or inciso-dentate, the fertile obtuse or truncate, the
sori often occupying their entire width. Fenation (pin-
nules) consisting of a series of dichotomous ramifications
of the vascular bundles of the petioles, the first furcation
forming the extreme base of the pinnule, the veins re-
peatedly forked in a flabellato-radiate manner; in the
sterile portions one venule is directed to each marginal
tooth, in the apex of which it terminates ; in the fertile
portions the venules extend to the margin, and are thence
continued nearly across the indusium, and there form the
receptacles. Fructification on the back of the fronds,
generally distributed. Sori borne on all or most of the
apical lobes, oblong, more or less lengthened, according
to the width of the lobe, seated on the under surface of
the indusium. JIndusium also oblong, formed, as it
were, of a portion of the apex of the lobe, reflexed and
changed into a thin bleached membrane. Spore-cases
globose.  Spores roundish or angular, ovate, smooth.
This most delicate and graceful evergreen TFern, is
found in moist caves and attached to moist rocks,
chiefly in the wvicinity of the sea, preferring, it would
seem, a perpendicular surface. It is found in Cornwall,
Devon, and Somerset, on the mainland and islets of
South Wales, and in the Isle of Man, which is its northern
ascertained limit. It occurs in several parts of Ireland;
and is found, though rarely, in Jersey. The same
species, somewhat varying in form, is dispersed over the
middle and south of Europe ; and in Asia occurs through-
out India, in China, Persia, Arabia, Syria, in the Cau-
casus, and in the Ural provinces of Siberia; while in
Africa, it is found in Algiers and Egypt, in Teneriffe,
Madeira, the Canaries, the Azores, and Cape de Verd
islands, in Madagascar, and the Mascaren islands, at the
Cape of Good Hope and Algoa Bay; and in America it
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has been found in Florida, Texas, California, Mexico,
Guatemala, in Venezuela, and at Para; in the West
Indian Islands, the Sandwich Islands, New Caledonia,
and the New Hebrides,

It is reported to possess expectorant and diuretic vir-
tues, and to be the plant from which the syrup called
Capillaire is prepared ; Adiantum pedatum and Asplenium
I'richomanes being also employed. In the Arran isles
of Galway, a decoction of the leaves is used im place
of tea.

This fern does not bear exposure, but flourishes in a
confined damp atmosphere, attaining its greatest luxu-
riance when supplied with a moderate degree of warmth.
It is essentially a shade-loving plant, and is peculiarly
fitted for a Wardian case. The rhizomes delight to creep
over small lumps of soft stone.




Genus 13. CYSTOQPTERIS, Bernhardi.

BELADDER. FERN.

Sort indusiate, rotundate ; the receptacles medial.  Tn-
dusium roundish-ovate, fornicate or subhemispherical,
affixed by its broad base, the apex often lacerate, some-
times acuminate. Veins simple forked or pinnate, from
a central costa ; venules free.

Fronds membranaceo-herbaceous, bi-tri-pinnate. Rhi-
zome tufted, decumbent, or elongated and creeping.—

Name from the Greek Aystos, a bladder, and pteris, a
fern.

(1.) Cystopteris fragilis, PBernhardi.— DBrittle
Bladder-fern. — Fronds oblong-lanceolate, bipinnate
(rarely sub-bipinnate or sub-tripinnate); pinnae ovate-lan-
ceolate or oblong-lanceolate ; pinnules ovate lanceolate
or oblong, blunt or acute, obscurely toothed, incised
with short blunt or long narrow acute teeth, or pinna-
tifid with ovate or oblong toothed segments.

— (type) fronds lanceolate; pinnules ovate, acute,
pinnatifid, with toothed lobes.

CYSTOPTERIS FRAGILIS, Bernhardi. Hk and Arn. Br, Tl 572.
Bab. Man. 412, « Deak. Flor. Brit. iv. 85 Newm. Ilist. 87.
Bowerby, Ferns 36, t, 19-20. Hook. (Gen. Fil. t. 52 B. PreslL
Tent. 93, t. 3, flg. 1. Moore, Nat, Print. Ferns, t. 46 A, fig, 1.
—C. ORIENTALIS, Desvaux.—PoLYPODIUM FRAGILE, Linnmus.
Bolt. Fil. 50, t. 27 (bad), t. 46.—P. ANTHRISCIFOLIUM, CYNAPI-
FOLIUM, et PEDICULARIFOLIUM, Hoffmann.—I'. poLyYMORraum b.
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LACINIATUM, et d. FRAGILE, Villars, Hist. Daupbh. iii, 847, t. 53.—
P. TriripUM, Withering.— P. Aoy a. Lamarck.—P. FUMARI-
OIDES, ¢. LOBATUM, Weis.—P, vinpuroy, Desvaux.—Asripioy
FRAGILE, Swartz. Schkuhr, Crypt 53, t. 54-56.—A. TRIFIDDM,
Bwartz.— ATHYRIUM FRAGILE, SBadler.—CYATHEA FRAGILIS, Sm.
Fl. Brit.iii. 1139 ; Eng. Bot. t. 1587.—C. CYNAPIPOLIA et ANTHRIS-
ciroLla, Roth.—CysTEA FRacILIS, Sm. Eng. Fl. iv. 285.—C.
Emu, Sm. in part (alpine plants).—CYCLOPIERIS FRAGILIS,
ray.

Narrower-pinnuled forms, often larzer and inciso-dentate (an-
gustate).—POLYPODIUM FRAGILE ANGUSTATUM, Hoffmann, Reem.
and Ust. Bot. Mag. ix. 11, fig. 14 d —P. Texve, Hoffmann—
P. raxETicuym, Dickson.  Bolt. Fil. 80, t. 45.—I’. PoLYMORPHUM
a. REETICUM, Villars, Davph. iii. 846, t. 53, fig. A.—P. FOMA-
RIOIDES . LACINIATUM, Weis.—CYSTEA ANGUSTATA, Smith, Eng.
Fl, iv. 288 (excl. syn. Aspid. rhaticum).—CYATHEA FRAGILIS,
g and y, Sm. Fl. Brit. iii. 1139.—C. r. ascustaTs, Link.—C.
REGIA, Roth,—CYSTOPTERIS RHAETICA, Link.—C. bDENTATA B.
Hook. Br. Fl. ed. 1, 445.— C. rFraciLis B. Moore, ed. pr —Aspl-
En:rm FRAGILE 8. Willdenow.—CYCLOPTERIS FRAGILIS B. RILETICA,

rav.

Blunter-pinnuled forms, less toothed, or blunt-toothed (den-
tatee).—PoLyYPODIUM DENTATUM, Dickson, Crypt. iii. 1, t. 7,fiz. L.
—P. PoxTEDERE, Allioni.— AsSPIDIUM DENTATUM, Swartz.—A.
FRAGILE, Mart. and Galeotti—A. PoxTEDERE, Willdenow.—A
coLOBODON, Kunze. —ATHRYRIOM FUMARIOIDES, Presl . Rel. Henk.
i. 49 t. 6, fig. 2—A. DERTATUM, Gray.—CYATHEA DENTATA,
Sm, FI. Brit. iii. 1141 ; Eng. Bot. t. 1588.—C. Fracmmis, Roth.—
CYSTEA DENTATA, Smith.—CYSTOPTERIS FRAGILIS 8. NIGRESCENS,
Hook, Sp. Fil. i. 198.—C. DExTATA, Hook. Br. FL ed. 1, 445;
Sowerby, Ferns 38, t. 21.—C. meTvsa, Decaisne.— C. FUMA-
R10IDES, Kunze.— C. PosTEDERE, Link.—C. cHILENs1S, Fee.—
CYCLOPTERIS DENTATA, Gray.

Var. Dickieana, pinne deflexed, overlapping ; pin-
nules crowded, broad obtuse, decurrent, very slightly
toothed, or bluntly-toothed with the lobes scarcely
toothed ; sori sub-marginal, distinct.

CYSTOPTERIS FRAGILIS v, DIcKIEANA, Moore, Handbk. ed. 1,
81; ed. 2, 73; 1d, Nat. Print. Ferns. t. 48 A, fig. 5, 6.—C.
DicgieaNa, Sim, Gard. Journ. 1848, 308, Newm. App. xxvi;
I3, Hist. 93.—C. pENTATA . DicKIEANA, Babington, Man, 412,
Sowerby, Ferns, 39, t. 22

Rhizome perennial, short, tufted, decumbent, slowly
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[ Cystopteris fragilis, ]
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spreading, scarcely creeping, furnished with pale brown
lanceolate scales, and numerous fibrous roots. Vernation
circinate. Stipes slender, brittle, dark brown, and fur-
nished with a few small scales at the base, smooth up-
wards ; terminal, and adherent to the caudex. Fronds
from 3-4 to 12-18 inches in length, erect, herbaceous,
dull green, smooth ; oblong-lanceolate, sub-bipinnate, or
rarely tripinnate. Pinne ovate-lanceolate or oblong-
lanceolate, with the pinnules usually distinet, but some-
times more or less decurrent, or connected by the wing
of the rachis. Pinnules of the more typical forms ovate
at the base of the pinnw, oblong towards the apex, ge-
nerally acute, sometimes bluntish; the larger deeply
pinnatifid, with oblong toothed lobes; the smaller in-
ciso-dentate or more shallowly toothed; the teeth
generally acute. In the angustata series of forms, the
pinnules are mnarrower, and more conspicuously and
acutely toothed ; in the dentafa series, they are not so
much separated, and are blunter, usually but not
always less deeply toothed, always with the teeth blunt.
Venation (larger pinnules) consisting of a flexuous mid-
vein, from which a vein proceeds along each lobe, giving
off secondary branches or venules, mostly simple, one of
which proceeds to the tip of each marginal tooth. The
smaller pinnules more or less resemble the larger of these
lobes, and their venation is similar. Fructification scat-
tered over the back of the frond. Sori roundish, numerous,
borne on nearly all the branches of the veins in fully
fructified fronds, and thus, in the more divided forms, ap-
pearing to be scattered without order over the whole
surface, but in the less divided forms more evidently
placed in a line, near the margin of the pinnules, as they
often are in the lobes of the larger ones; though, in some
forms, they are situated nearer the midrib than the
margin, and often in age become confluent. /ndusiwmn
a thin, smooth, delicate hooded membrane, attached
behind the sorus, a little to one side, either truncate and
thus roundish, or prolonged at the point and thus
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acutely or acuminately ovate; at first inflected forwards
over the spore-cases, soon, however, becoming reflected
backwards and shrivelled; the anterior margin either
entire, or split into narrow segments. Spore-cases
roundish, obovate.
Spores round or ob-
long, strongly echi-

nate.
The var. Dick-
IEANA 18 the most
7 marked of the many
oz known forms of this
2 species, its chief pe-

R ; culiarities consisting
AT

o in the deflexed, more
: X ¥ or less overlapping,
d_,ﬁ‘}- A 'l{}i’fgﬁ( pinne, and II-.IF t]%r—:
- .‘]#} crowded, overlap-

WEIT S m ping position of the
TIZE, lrik'j broad, short, obtuse,
;E‘M bluntly toothed pin-
A= nules, which are

? ‘:_g E 15 quite decurrent on

the rachis, The

" colour is a deep-
£ :’-Ir:f{ bright green.
Gf r l.l]-\::) Fronds often

scarcely bipinnate,

" the pinnm and

‘ upper pinnules being
frequently confluent.
Pinne  ovate-lan-
ceolate, somewhat
twisted round, the
lower margin being
elevated and

brought forwards,
[C. fragilis Dickieana. ] more or less de-
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flexed. Pinnules mostly decurrent, sometimes much so,
broad, oblong or oblong-ovate, obtuse, having but a few
shallow blunt notches on the margin, imbricate; in
very luxuriant fronds, the lobes, though blunt, are more
distinet, and have blunt inconspicuous teeth. Sori placed
near the margin, often just within the sinus of the lobes.
Spores slightly verrucate or tuberculate, not echinately
tuberculate. Found by Dr. Dickie on dripping rocks in
a cave at Cove, near Aberdeen; and by Dr. Balfour, at
Dunkeld. The fronds
and pinne are some-
times multifid.

Some other of the
forms of this species
may be recorded as
varieties of the secon-
dary rank :—
angustata: the form

to which this name

specially belongs is
one of larger
growth, having the
smaller pinnules as
well as lobes of the
larger ones rather
evenly incised, so
as to form on their
margins  longish,
narrow teeth;
spores roundish,
echinate. The name
includes all forms
approaching  this
character. There
is in cultivation one
which is quite con-
stant, and is known
[C. fragilis angustata. ] by its outline, which

/A
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is much attenuated and lengthened at the apex; its
pinne much narrowed and extended at the point;
its pinnules linear-lanceolate, deeply and acutely pin-
natifid, or slightly toothed at the margin, the ultimate
divisions being oblong or linear and acute. The sori
are sub-central. This variety does not appear to be
very commorn.

obtusa : fronds dark green, 8-12 inches high, lanceolate ;
pinnules short, blunt, ovate, narrowly and shortly
stalked, deeply pin-
natifid; the lobes
distinet,  oblong,
notched with small
short, even teeth;
spores echinate.
From Mr. A. Tait

dentata : this name is
given to any of
the small blunt-
pinnuled, shallowed
toothed forms, some
of which are, doubt-
less, inconstant.
There are, however,
in  gardens, some
forms referrible here
which do not
change. These
true  plants are
small, 4-8 inches
high; fronds nar-
row, sometimes
scarcely bipinnate ;
pinnules  distinet
below, or sometimes
all confluent, blunt
oblong, simply

[C. fragilis dentata.) blunt-toothed or ob-
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scurely blunt lobed; spores echinate, though in a less
degree than the ordinary forms. The sori are submar-
ginal. These gradually merge into the normal form,
through somewhat larger and more deeply-lobed

examples,
decurrens: this form has in some measure the aspect of
Dickieana, bhaving deflexed

3 pinng, and decurrent pinnules,
§ but the fronds and pinnm are
7 more acute, and the latter are
‘.wft more prominently toothed ;
&.'Il# spores echinate.  Fifeshire
%{ : coast, Mr. A. Tait.
H’ wterrupta: fronds  dissimilar,
ﬁ#‘ mostly linear, all more or less

narrowed ; pinne mostly in-
terrupted or shortened, though
unequally affected, sometimes
being reduced to small fan-
shaped or three-lobed leaflets
along a portion of the primary
rachis, the fronds being there
narrow-linear ;  sometimes
consisting of 2-6 unequal, ir-
regular, often fan-shaped,
pinnules, still producing a
narrow contracted outline;

o’ pinnules in the interrupted

i ."Er? portions variously truncated,

b 3\ laciniated, or depauperated. A
$,| ” ﬂllt‘iﬂ;ls ]}lell;mi][wn; It_iml;lstmr
L Pl sity, found by Mr. 1. Hudhart,
74, ' ”?tgkﬂ},ﬁg in Westmoreland, and distri-
o "h buted by Mr. Clowes. (Nat.

i Print. Ferns, t. 46 A, fig. 7).

} The form we have named

Z sempervirens, in the Ferns of

Great Britain and Iréeland, Na-
[C. . interrupta.]
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ture-Printed (t. 46 A, fig. 2, 3), though reputedly
found in Devonshire and Kent, is not positively known
to be an English plant, though certainly a native of Ma-
deira ; it is evergreen under shelter, tough stalked, and
has the anterior basal pinnules largest, and the fresh in-
dusium glandular hairy.

This small elegant species, which has annual fronds, is
dispersed throughout Great Dritain, most abundant on
the hilly and mountainous tracts of the north, somewhat
rare in the south, found, however, in the extreme south,
and extending northwards to Sutherland and the Hebrides.
It generally grows in the fissures of rocks or masonry,
and, for the most part, in alpine or subalpine situations.
It is found in Ireland. It oceurs throughout Europe.
In Asia it is found in India, Persia, Armenia, in the re-
grions of the Ural and Altai mountains, and Lake Baikal in
Siberia, from the frontiers of Chinese Turkestan to Kamt-
schatka and Unalaschka. In America it extends from
the countries bordering the Polar Sea, through North and
North-west America to California, Mexico, Guatemala,
Columbia, Venezuela, and New Grenada, the West Indies,
Chili, and Port Famine. In Africa, it is found in the
islands of the North Atlantie, and in Abyssinia; and it
occurs in Tasmania.  Over the African Islands already
alluded to, extending to Malaga, is dispersed, the ever-
green variety (or probably species) previously mentioned.
. tenuis of North America, with a widely creeping
rhizome, is sufficiently distinet.

This is a pretty little fern for cultivation, affording
some variety, and thriving well either in pots in a frame
or greenhouse, or on open shady rockwork, in localities
which enjoy a moderately pure atmosphere. The soil
may be composed of light turfy peat and loam, with sand
in equal parts, and fragments of sandstone or crock are
beneficial. The drainage, at least, should be ample. 1t
increases readily by division, or from the spores. The
fronds are frequently damaged by the ravages of a yellow
fungus (Uredo filicum), which spreads rapidly, and,

R
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unless checked, soon spoils those plants which are
attacked.

(2.) Cystopteris regia, Presl. —Alpine or Royal
Bladder Fern.—Fronds lanceolate, bi-subtri-pinnate ;
pinnz ovate; pinnules ovate-oblong, united by a wing,
deeply pinnatifid, the lobes linear or linear-oblong, with
two or three short blunt or retuse teeth; rachis winged
above ; veins terminating in the apical notch of the emar-
ginate teeth. '

CysTOPTERIS REGIA, Presl. Moore, Nat. Print. Ferns, t. 46 B.
—C. ALriNA, Desvaux. Hook and Arn. Br. FlL. 572. Bab. Man.
412, Moore, Handbk, ed. 2, 73. Sowerby, Ferns, 40, t. 23.—
PoryropiUM REGIUM, Linnmus.—P. ArBum B, Lamarck.—P.
POLYMORPHUM e. REGIUM, Viilars, Dauph. iii. 847, t. 53, fig. C.—
P. avrinun, Wulfen, Jaeq. Iecon. PL il t. 642.—P. crispum,
Gouan.—ASPIDIUM REGIUM, Swartz. — A. ALPINUM, Swartz.
Schkuhr, Crypt. 60, t. 62,62 6 —A. TAYGETENSE, Borv and Chamh.
—CYATHEA INcisA, Smith, Eng. Bot. t. 163.—C, recta, Forster.—
C. aLpPiNA, Smith. —CyYSTEA REGIA, Sm. Eng. Fl. iv. 289 (excl.
syn. With. and alpine hab.).—C. ALFINA, Sm. Eng. Fl. iv. 291,
—ATHYRIUM ALPINOM, Sprengel.—A. rEGioM, Gray.—Crycror-
TERIS REGIA, Gray.

Rhizome perennial, short, decumbent, spreading, tufted,
the crown furnished with few narrow pale scales.  Ver-
nation circinate. Stipes variable in length, usually one-
third to one-half the length of the frond, sometimes quite
short, pale, except at the brownish base ; brittle, slender;
terminal and adherent to the rhizome; secondary rachis
narrowly margined. J[Fronds 3 to 6-8 inches long, her-
baceous, pale green, erect, smooth, lanceolate, bipinnate,
or almost tripinnate in luxuriant fronds. Piane ovate,
acute, unequal. Pinnules bluntly or sometimes acutely
ovate, with a narrow stalk-like attachment, deeply pin-
natifid, the lobes linear or linear-oblong, blunt, obscurely
toothed or sometimes with short distinet erect teeth,
which are blunt-pointed or retuse. In the larger pin-




XIIL—CYSTOPTERIS. 243

nules the lobes, though still decurrent, and not truly
separate, are distant and almost divided to the rachis,
producing almost a tripinnate mode of division. Venation
(pinnules) consisting of a straightish midvein, with
alternate lateral veins directed into each lobe, and there
branching into several venules, which terminate in the re-
tuse apex of the teeth, and are thus apparently directed
towards the marginal sinuses.  Flructification scattered
over the back of the frond. Sori numerous, sometimes
crowded, small, round, medial on the
veins, indusiate. JIndusium a small
delicate transparent membrane, which
is ovate, acute, slightly jagged in
front, attached behind the sori, pro-
jected forwards over them, and at
length reflexed. Spore-cases roundish,
obovate. Spores oblong, echinate,
The only authenticated habitat
for this plant is a wall at Low Ley-
ton, in Iissex, where, at the close of
the last century, it existedin so great
plenty, as to forbid the notion of its
being at that early date an intro-
duced species. The plant is now
nearly destroyed by repairs, though
it exists in more than one station in
the neighbourhood. Specimens have
been received from Mr. Shepherd,
said to have been gathered in Derby-
shire and Yorkshire, but without
more particular habitats assigned.
The wvarious alpine stations which
have been reported for this species
probably belong rather to small
much divided forms of C. fragilis.
We have not seen a mountain speci-
men of €. regia, unless it be one from
[Cystopteris alpina. | Saddleback, in Cumberland, Eathered
R
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many years since by Mr. 8. F. Gray. The species is
]ﬂentllul in many localities in the A]pa of Switzerland,
Carinthia, Styria, &c., and is found also in the Pyrenees,
and on Mount lag,g,zama in the Morza, and Hnunt
Taurus. The plant found at Leyton, is generally
assumed to be the Polypodium regium of Linneus, and is,
certainly, also, the P. alpinum of Wulfen. It seems,
therefore, proper to adopt, as Presl has done, the former
specific name: nevertheless, Linnmus’s specimen is un-
satisfactory as evidence in support of this view. The
species is, no doubt, distinet from . fragilis, being ana-
lagous in size to the smaller forms of that species, but
more finely divided. The segments of its pinuules are
either narrow oblong or linear; the teeth are either
blunt or more commonly emarginate ; and the veins very
frequently terminate in the notch at the apex of the
tooth, instead of at the projecting point of the tooth, as
in C. fragilis.

The fronds of this fern are annual, produced rather late
in the spring. It is an easily grown plant, either in well-
drained pots of free open soil, such as light loam and
turfy peat with sand, or in good, 7. e. sheltered situa-
tions, well drained, and with congenial soil, in open
rockeries. It is more liable, than the allied plants, to
suffer from damp while at rest in winter, and hence
should not be too much watered at that season. There
is no other difficulty in cultivating it, and it is increased
with facility by division.

(3.) Cystopteris montana, PBernhardi—Moun-
tain Bladder-fern.—Fronds triangular tripinnate ; pinne
spreading ; pinnules ovate or oblong, inciso-dentate or
pinnatifid, the lobes obtusely sub-falcate, toothed at the
apex ; rhizome creeping.

CYSTOPTERIS MONTANA, Bernhardi. Link. Hook and Arn. Br.
Fl. 572. Deak. Flor. Brit. iv. 88, Newm. Hist. ed. 2, 159.
Bab. Man, 413. Sowerby, Ferns, 4 ,t. 24. Moore, Nat. Print.
Ferns t. 46 C.—C, ArvioNr, Newm. App. xxv.—C. MYRRHIDI-
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FoLIUM, Newm. Hist. ed, 3, 97.—PoryronioM MONTANUM, La-
marek (1778).— P. syrruipiroL1oM. Villars (1785) ; Id. Danph.
iii. 851, t. 53 (1789).—AsPIDIUM MONTANUM, Swartz. Schkuhr,
Crypt. 61, t. 63.—ATHYRIUM MONTANUM, Roehling.— CyATHEA
MONTANA, Smith,

Rhizome perennial, creeping, about as thick as a crow-
quill, producing the fronds at intervals, almost black,
with a few scattered ovate scales on the younger por-

[ Cystopteris montana, ]

tions. Vernation circinate. Stipes lateral and adherent to
the rhizome ; slender, longer, often much longer, than the
frond, dark brownish-purple at the base, paler upwards,
sparingly furnished, especially below, with ovate, lan-
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ceolate scales; rachis narrowly margined above, and,
together with the secondary rachides, which are also
margined, sometimes tinged with purple. Fronds 4-12
inches high, including the stipes, the leafy portion being
3-4 inches long, and the same in hreadth; herbaceous,
deep green, smooth ; triangular, tripinnate.  Pinne un-
equal, ascending, the lower pair considerably largest,
obliquely ovate, their posterior pinnules twice as long as
the anterior ones ; some of the other pinna are also un-
equal-sided, the posterior pinnules being largest, but they
become nearly equal upwards. Pinnules (the larger
posterior ones) ovate pinnate, or (the smaller upper ones)
pinnatifid.  Pinnulets (basal) of the larger pinnules,
ovate, with a distinct narrowed stalk-like attachment,
but connected by a narrow wing, pinnatifid, with ob-
long-ovate obtuse lobes, cut into linear teeth, which are
generally bifid at the extremity, In its ultimate divi-
sions it is thus very much like C. alpina. Venation
(pinnules) consisting of a nearly straight midvein, with
alternate veins directed one into each lobe ; a venule is
given off towards each tooth, and is continued to the mar-
gin, where it is lost in the sinus formed by the bifid
apex of the tooth, thus ending in a depression rather
than a projection of the margin.  Fructification occupy-

ing the whole under surface. Sori consisting of numerous
moderate-sized roundish masses of spore-cases, medial on
the veins, indusiate. Jndusium a delicate, transparent,
concave subrotund membrane
irregular at the margin, placed at
the back of the sorus, and soon
obliterated. Spore-cases obovate.
Spores oblong, muricate.

This plant is at once known
from the other DBritish species of
Cystopteris by its long creeping
rhizome, and triangular and tri-
pinnate fragile fronds. It has much
[C, montana.] more the aspect of Polypodium
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Dryopteris, for which it might, perhaps, be mistaken, the
more readily as its indusia becomes soon obliterated,
and the sori then seem to consist of round naked masses
of spore-cases, It is, however, not three-branched as that
is, and is more divided. It was first found in Great
Britain by Mr. W. Wilson, in 1836, on Ben Lawers, in
Perthshire; and was subsequently met with by the late
Mr. W. Gourlie, Rev. W. Little, Dr. Arnott, Mr. Borrer,
Mr. Westcombe, and others, on the mountains dividing
GGlen Lochey and Glen Dochart, in the same county.
Recently it has been gathered in the same district by Dr.,
Balfour and Mr. G. Maw, and in Glen Isla, Clova, For-
farshire, by Mr. J. Backhouse, to whom we are indebted
for specimens. It is further recorded in the Naturalist,
as having been found, in 1855, on Denrinnes (query,
Belrinnes, a mountain in Banfishire). The species is
found in the extreme north of Europe, and is thence scat-
tered here and there southwards to Spain, Italy, and
Hungary. According to Ledebour, it is met with in
Kamtschatka, It is also found on the Rocky mountains
of North-West America.

This plant has often proved difficult to cultivate,
probably on account of the slight information which
was, for some time possessed, of the peculiarities of
its native habitats. Now, however, that it is known,
that its rhizomes thread their way on the ledges of
dripping rocks, among beds of sphagnum, or occupy
gimilar moist situations, less difficulty may be expected
to attend its cultivation. These natural conditions
suggest the employment of broad shallow vessels, in-
stead of pots; a very open medium for the roots, such
as light turfy peat and sphagnum, intermixed and
blended with sand, and constantly abundant, yet not
stagnant moisture.  The creeping rhizomes afford every
facility for propagation.



Genus 14. WOODSIA, R Brown.

Sori involucrate, ¢. e, with inferior indusia, globose
the receptacles medial or terminal.  fuvolucre soft mem-
branaceous, pateriform and fimbriately crinite, or calyci-
form with the margin lobed, or subglobose with a con-
tracted mouth.  Feins simple or forked, or pinnate from
a central costa ; venules free.

Fronds membranaceo-herbaceous, small, pinnate pin-
nato-pinnatifid or bipinnate. Rhizome tufted, erect, or
decumbent. — Name in compliment to Joseph Woods, Esq.

L]

(1.) Woodsiailvensis, £. Brown.—Oblong Woodsia.
—JFronds oblong, lanceolate pinnate, with numerous
broadly subulate chaffy scales beneath; pinne oblong
obtuse, deeply pinnatifid, with bluntly ovate or oblong
obtuse lobes; stipes and rachis chaffy-crinite.

Woopsia mvexsis, B. Brown. Sm. Eng. Fl, iv. 309: Eng.
Bot. Sapp. t. 2016, Deak. Flor, Brit. iv, 45. ook and Arn.
Biit. Fl. 567. DBab, Man. 409 in part. Newm. Hist. 71.
Suwerby, Ferns, 14, t. 5. Moore, Nat. Print. Ferns, 1. 47 A.—
W. vESTITA, Sprengel ?—\W. Rarana, Newm. Hist. ed. 2, 140.—
W. RUFIDULA, Beck. — ACROSTICHUM ILVENSE, Linnmcus. Bolt
Fil. 14, t. 9.—A. MarasTE, Hmenke.—PoLYPODIUM ILVENSE,
Villars, Schkuhr, Crypt 16, t. 19.—P. arvoxicum, Withering,
—TPoLysricHus 7 MagrantT®E, Roth.—AsPiDIUM RUFIDULUMNM,
Swartz.—A. DisTaxs, Viviani.—NEPBRODIUM RUFIDULUM,
Michaux, —LASTREA RUFIDULA, Presl,

Caudex perennial, short, erect or decumbent, tufted,
furnished with a few lanceolate, much acuminated or
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subulate pale brown scales, and having wiry branched
fibres.  Vernation circinate, the young fronds becoming
liberated in the form of a shepherd's crook. Stipes pale
reddish-brown, 1-2 inches
long, articulated above the
base; terminal and adhe-
rent to the caudex, crinite
as well as the rachis, with
numerous pallid subulate
scales. Fronds 2-6 inches
long, thick,membranaceous,
dull deep green, more or
less rusty beneath from the
abundant scales, lanceolate-
oblong, pinnate. Pinne
opposite or alternate, ovate-
oblong obtuse, deeply pin-
natifid, sessile or very
shortly stalked, more dis-
tant below. Lobes 8-12,
oblong-obtuse, the basal
nnes largest, their margins
obscurely crenate, and, as
well as the upper surface,
furnished with coarse scat-
tered hairs, in addition to
which, on the under sur-
face, are numerous long
subulate scales on  the
rachis and veins.  Vena-
tion (lobes) consisting of a
flexuous, not very distinet,
midvein, from which arise
alternate wveins, the lower
ones usually forked some
distance from their base, the venules extending nearly to
!:Im margin, and bearing the sori near the apex, but helow
it; the upper veins, also fertile, are simple. Fructifica-

[ Woodsia il vensis, )
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tion scattered over the back of the frond, sometimes
copious, and becoming confluent. Sort circular, consist-
ing of few spore-cases seated within, that is above, a small
membranaceous scale, whose margin is fringed with jointed
shining hairs which curve inwards, involving the spore-
cases, hence they are involucrate. Spore-cases roundish-
obovate. Spores oblong, roundish, or irregularly three-
cornered, muriculate.

This is one of the rarest of our indigenous ferns,
occurring in the crevices of moist rocks, in limited quan-
tity, and in few and distant stations, among the moun-
tains of Scotland, Wales, and the north of England. In
Scotland it has been found in the Clova mountains in
Forfarshire ; and has been reported from Ben Lawers
in Perthshire, and from the vicinity of Stirling. Mr.
Gray has also favoured us with specimens from his
herbarium, which appear to have been gathered at
Forres, in Morayshire. It occurs again rather plentifully
in deep ravines @mong the hills dividing the counties of
Dumfries, Peebles, and Selkirk. Mr. 1. Hudhart, Mr.
Clowes, and others, have recently found it in Westmore-
land ; and near Bowness, in Cumberland. Teesdale, in
Durham, is another old locality, in which it has probably
been nearly eradicated. In Wales it is met with, rarely,
in the county of Caernarvon, in the Snowdon district.
This fern is more abundant in the north of Europe than
with us; and is found in Iceland, Lapland, Norway,
Sweden, and Russia; extending southwards into Italy
and Spain. In Asia it occurs in Siberia, in the regions
of the Altai mountains and Lake Baikal, and extends to
Kamtschatka and Awatschka Bay. It is found in Arctic
America, about the Saskatchawan and the Rocky Moun-
tains in north-west America; in Canada, and in the
United States.

This species is known from W. alpina by its broader
fronds, more oblong pinna, and very scaly under surface.
The fronds, as in W. alpina, are annual, and separate
gpontaneously at the joint or articulation of the stipes.
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(2.) Woodsia alpina, Gray.—Alpine Woodsia.—
Fronds linear pinnate, slightly bairy, not broad scaly
pinnze bluntly triangular, or triangular-ovate, obtuse,
pinnatifid or lobed, the lobes roundish-obovate, nearly or
quite entire; stipes and rachis very slightly hairy.

Woobsia avriva, Gray, Brit. PL. ii. 17 in part (1821). Newm.
Nat. Alm. 1844, 13 ; Id, Hist. 79, Deak. Flor. Brit. iv. 46. Moore,
Nat. Print. Ferns, t. 47 B.—W. 1Lvevsis, 8 and y. Bubington,
Man. 409, W, aypErBoREA, R. Brown, Trans. Lin. Soc. xi. 173,
t. 11. Sm. Eng. Fl.iv. 310. Hk. and Arn. Br. F1. 567. Sowerby,
Ferns, 15, t. 6 (too hairy). Moore, Handkb, ed. 2, 68.—Acnos-
TICHUM ALPINUM, Bolt. Fil. 76, t. 42.— A nyrPErBoREUM, Liljeblad,
Stockh. Trans. 1793, 201, t. 8.—PoLYPODIUM HYPERBOREUM,
Bwartz. Sm. Eng. Bot. t. 2023 (too hairy). Secbkuhr. Crypt.
189, t. 17 4.—P. 1Lvexsg, Withering.—P. Arvonicoym, Smith.—
P{.}umm"razmu, Linneus Herb.—CETERACH ALPINUM, De Can-
dolle,

Caudexr perennial, short, erect or decumbent, fur-
nished above with a few lanceolate pale-brown scales,
and having wiry branched roots. Vernation circinate.
Stipes pale reddish-brown, articulated above the base,
sparingly furnished with subulate pale-brown mem-
branaceous scales ; terminal and adherent to the caudex ;
the rachis slightly coloured, and very sparingly scaly.
Fronds 14-6 inches long, membranaceous, tender, green,
linear, pinnate. JPirne not rarely sub-opposite, more
frequently alternate, triangular-ovate obtuse, sessile or
very shortly stalked, pinnatifid, the lower ones distant,
the upper more closely placed, all nearly horizontal.
Lobes 5-7, roundish-obovate, largest at the base, the
lowermost sometimes divided nearly to the midvein, the
upper ones more confluent, the margins entire, or ob-
scurely crenate, furnished with a few scattered tubular
jointed hairs and hair scales, others occurring here and
there on both the upper and the under surface. Vena-
tion (lobes) consisting of a flexuous indistinct midvein,
which is alternately branched, the branches or veins
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forked, rarely more than once, the upper ones undivided ¢
both veins and venules terminate within the margin in
a slightly thickened point; the anterior venules of the

[ Woodsia alpina.]

ferred to this species.

forked veins, and some or
all of the simple ones
bear sori.  Fructification
on the back of the frond,
more copious towards the
upper part, often becoming
confluent over the lobes.
Sori circular, medial on
the veins, consisting of few
spore-cases seated within,
that is above, a small
membranaceous scale,
whose margin is fringed
with jointed hairs, which
curve inwards, involving
the spore-cases, hence they
are involucrate. Spore-
ca ses roundish-obovate.
Spores  roundish-oblong,
granulate or tuberculate.
This species is still
rarer than Woodsia ilvensis,
Its head-quarters are the
mountains of Perthshire,
Ben Chonzie, Ben Lawers,
Craig-Challiach,  Mael-
dun-Crosk, &ec.; and it
is said to grow in Glen
Fiadh in Forfarshire. The
reported habitat on the
Moffat Hills, Dumfries-
shire, is mnot clearly re-

In addition, the rocky precipices

of Snowdon, in Carnarvonshire, are the only places in
which it is known to grow naturally within the United




XIV,—WOODSIA. 253

Kingdom. InEurope it has besides been found in Lapland,
Norwayv, Sweden, Russia, Germany, Hungary, Switzer-
land, France, and Spain. In Asia it occurs in Siberia,
in the region of Lake Baikal; as well as in Kalu in the
Punjab, on the southern slope of the Himalaya. In
America it is found on the mountains of Massachusetts,
at Saskatchawan, and in the Rocky Mountains. In the
same region, about Great Bear Lake, and on the islands
of Davis's Straits occurs the Woodsia glabella of Brown,
which has probably small claim to specific rank, and is
rather to be considered as a somewhat more slender state
of W. alpina, in which the few hairs of the latter (which
themselves replace the scales in the closely connected
W. ilvensis) are wanting.

The Woodsias are best cultivated in moderate-sized
well-drained pots, kept in a cold frame, facing the north
in the summer season, and should have a moderate
degree of wventilation. .They are very impatient of sun-
shine and stagnant moisture, although preferring a damp
cool atmosphere, The crown of the plants may, ir pot-
ting, be advantageously elevated a little between three
small pieces of freestone; and neither crown nor roots
must be kept too damp, especially during winter, though
the opposite extreme must be avoided. A shady
ahelf, in a cool greenhouse, where there is a free circu-
lation of air, or a dryish cold frame are good situations
in which to preserve them during the dormant season.
When it is required to divide the tufts, it should be done
very carefully in spring, about the time they commence
their seasonal growth; but it is wiser, in the case of
a plant which has become well established, not to dis-
turb the roots. In obtaining plants from their wild
habitats for the purpose of cultivation, as with most other
of the rare ferns, it is found that small plants are much
more successfully transplanted than the large and older
INasses.



Gennus 15, TRICHOMANES, Linneus.

BRISTLE FERN.

Sori involucrate, seated in extrorse-marginal (rarely
recurved) cysts, sunk in or free on the margins of the
fronds ; the weins continued into the filiform exserted,
sometimes capitate, receptacles, which are free within the
cysts, and bear sessile lenticular spore-cases at their
base. Involueres funnel-pitcher-shaped or shortly bell-
shaped, truncate and entire at the mouth, or two lipped.
Veins simple forked or pinnate, from a central costa, or
simple costeform in the ultimate segments, or flabellato-
dichotomous ; venules free, sometimes excurrent in the
marginal teeth.

Fronds simple, pinnate or decompound, pellucid mem-
branaceous, rarely coriaceous, Rhizome creeping (some-
times filiform) or cmspitose.—Name, an ancient Greek

word, supposed to have been applied to the Asplenium
Trichomanes.

(1.) Trichomanes radicans, Swartz.—European
Bristle Fern.—Fronds pellucido-membranaceous, ovato-
lanceolate, or triangular-ovate, tri-quadri-pinnatifid ;
the rachis everywhere, and the upper part or whole of
the stipes winged ; ultimate segments linear, entire or
obtusely bifid; involucres cylindrical scarcely two-
lipped, solitary in the axils of the upper segments, more
or less margined or winged; rhizome long creeping,
tomentose.
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TBICHOMANES RADICANS, Swartz. Hook Sp. Fil, 1. 125 (excl.
syn. Hym. rupestre, and T. anceps.) Hook. and Arn, Br. FL
676. Deak. Flor. Brit. iv. 119, Bab. Man. 416, Newm. Hist. ed.
3, 283. Bowerby, Ferns, 72, t. 41. Moore, Nat, Print, Ferns, t.
48. Presl, Hym. 16, t. 2 B.—T. spectosuM, Willdenow., Newm.
Hist. ed. 2, 305,—T.EvrorEoM, Smith. —T.H1BERNICOM, Sprengel
T. BreviseruM, R. Brown. Sm. Eng. FL iv. 311.—T. araton,
R. Brown. Hook. FL Lond. iv. t. 53.—T. pyxipIFERUM,
Hudson. Bolt. Fil. 56, t. 30.—T. umBRosus, Wallich.—T. scAN-
DENS, Hedwig (t. 6. excl. syn.)—T. prapaaxum, H.B.K.—T. AM-
BIGUUM, Sieber.—HYMENOPHYLLUM ALATUM, Smith, Eng. Bot.
t, 1417 —DipyMocLossuM ALATUM, Desvaux,

[Trichomanes radicans. ]

Var. Andrewsii: fronds narrow, lanceolate-ovate :
primary divisions narrow, and, as well as the secondary
distant; involucres immersed ; receptacles much elongated.

TricHOMANES RADICANS ». ANDREWSsIL, Moore, Handbk. ed. 1,
139; Id. Nat, Print. Ferns, t. 48 C. Mewm. Hist, ed, 2, 292, with
Ng.—T. srecrosum, ». ANDREWSII, Newm, Hist. ed. 2, 315.— T.
ANDREWSII, Noewm. Hist. ed. 2, 14.—T. BREVISETUM, B. Ax-
DREWSII, Henfrey, Franc. Anal. ed. 5, 67,
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Rhizome perennial creeping elongated tomentose, with
small, thick-set, articulated, dark-coloured, jointed hairs.
Vernation circinate.  Stipes from one fourth to one half
the length of the frond, terete, margined above with a
narrow membranaceous wing, which is sometimes con-
tinued to the base ; lateral, adherent to the rhizome; the
base clothed with articulated hairs; rachis everywhere
margined with a narrow membranaceous wing. Fronds
6-12 inches or more in length, pellucido-membranaceous,
dark olive green, darker when dry, quite smooth ; ovate-
lanceolate, or triangular-ovate, more or less attenuated
at the apex; tri-pinnatifid, or quadri-pinnatifid
Primary divisions (pinnge-like segments) ovate-lanceolate,
the secondary ovate obtuse, cuneate at the base, the
tertiary oblique oblong, the ultimate lobes oblong toothed,
with short, linear, entire emarginate or bifid teeth. In
highly-developed fronds of the triangular form, the
secondary divisions are often longer, and comparatively
narrower, and the ultimate divisions are more distant.
The teeth at the apices of each series of divisions are
frequently more elongated. Venation consisting of a
series of forked ramifications of
the wiry ribs, which issue alter-
nately from the main rachis, and
enter the primary divisions ; these
are everywhere bordered with a
pellucid wing, of a loosely cellu-
lar texture. The lowest anterior
branch, or veinlet of these veins in
the ultimate segments is, in the

['T. radicans. ] fertile fronds, continued bevond
the margin, and forms the receptacle, but in the barren
portions the apices of the veinlets do not quite reach the
margin. Fructification scattered over the fronds, extra-
marginal, 7. e., the tubular involucres are plrn,]erted D}It'
wards from the margin, the opening being exterior.
Sori consisting of sessile spore-cases clustered around
the base of the filiform receptacle, which is free within
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the involucre, with its apex more or less projected be-
yond it. [nwvolueres cylindrical cup-shaped, somewhat
tapering below, open exteriorly, supra-axillary, that is,
produced in the upper axils of the (ultimate) lobes,
more or less sunk in the apex of one of the lobes or
teeth, the mouth sometimes slightly spreading or short-
ly two-lipped. Spore-cases sessile, oblique, latero-verti-
cally compressed, roundish or obovate, Spores irregularly
roundish or oblong, sometimes three-cornered, minutely
papillose.

The fronds of this fern are said to be three years
reaching maturity, full development being attained in the
second year, and fructification produced in the third,
after which they show symptoms of decay. The sterile
fronds, however, retain their freshness under congenial
conditions, for many years., The extra-marginal urn-
shaped. or tubular involucre, the columnar receptacle,
and the oblique ring which girts the obliquely-com-
pressed sessile spore-cases, together with the much-
divided pellucid fronds, distinguish it from all other
Dritish species. There are, at least, three forms, or
states, met with in Ireland: one, in which the fronds are
more ovate-lanceolate, with the segments broader and
blunter-looking, most nearly accords, perhaps, with
T. radicans of Swartz, as illustrated by Hedwig; ano-
ther, more triangular in the outline of its fronds, the
segments appearing narrower, seems to represent the
T. speciosum of Willdenow ; while a third, having the
fronds narrower and more lanceolate, the primary divi-
sions narrow, and as well as the secondary ones more
distant or distinct, the receptacles also, when perfect,
much more elongated than usual, is the 7. Andrewsii of
Newman, the var. ANDREWS1I of a preceding page. [255].

The Trichomanes is not now fou d in England,
though it formerly grew at Bellbank, near Dingley,
Yorkshire, where, in 1758, Bolton, who certainly figures
it, states it was growing *“ in plenty,” and where, he also
states, 1 found” in 1783, the specimen figured. Its

s
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['T. radicans, v.
Andrewsii.—Newm. ]

present
habitats
are con-
fined to
the south
west  of
Ireland,
, where in
jﬁ' the rocks,
glens,
caves, andra-
vines of the
counties of
Cork, Kerry,
and Wicklow,
it 1s met with
not unfre-
quently, and
sometimes 1n
a most luxu-
riant condi-
tion. The
Turk moun-

Y tain, Killarney, is one of the most

celebrated stations. Attaining ap-
parently its present northern limit
in Ireland, this fern is again met
with in profusion in the Af@cau
islan ds of the Atlantic ocean, Tene-
riffe, the Cnnaries,_hlqde?ra, and
the Azores. In Asia, 1t 15_f01.md
in India, in Nepal and Sikkim,
where it assumes a inore finely
divided form, and an 1}111':1]'(1'&* re-
sembling Andrewsit; al}d in Kha-
sya, Bootan, and 'Mcrg.';m. _ [t occurs
again in the West Indies, e g
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Jamaica, Martinique; in Alabama (small slender form);
in Mexico, Panama, New Grenada, and Venezuela
(large and much divided); in Brazil; in the Gala-
pagos, and the Society Isles. A variety with almost
sessile fronds and a spreading involucre, is found in
Brazil, Equador, Mexico, and the Sandwich Isles; and
several other forms, probably varieties of this species,
occur in various parts of South America.

In cultivation this fern requires that its rhizome
should be fixed to a firm and durable medium, for which
purpose such material as porous stone or earthenware,
or brick, are most suitable, and this must be kept con-
stantly moist with trickling water. The rhizome then,
as it grows, attaches itself in the manner of ivy. To
induce this growth of the rhizome, and also healthy
growth of the fronds, a constantly damp atmosphere is
essential ; indeed, the fronds themselves should be almost
constantly dripping, and always shaded. Hence, in well-
ordered clused cases, or under large bell-glasses, the plants
succeed admirably. They like warmth, and succeed very
well under a glass in a shady part of a plant-stove,
or greenhouse. The following method of planting has
been found suitable both to this and to the Hymeno-
phyllums :—Place a mass of porous free-stone or sand-
stone (the larger the better) in the mouth of a pot or
pan (which should be a good sized one, as the plants
should be seldom disturbed.) After filling the latter so
full of broken crocks for drainage, as to admit of the
gtone lying firmly on a level with, or rather above, the
rim, strew a little silver sand over the stone, and with
incorrosive wire, fix the rhizome firmly on the surface,
then add a little more sand, and give a gentle watering.
If necessary, the plant must b2 supported in a firm posi-
tion by means of small stakes; place a bell-glass over
the plant, and remove it to a shady place, either in a
stove or greenhouse, or sitting-room. Suhse:luently
careful, and rather abundant and frequent, but gentle
sprinkling, sufficient at least to maintain a constant

s 2
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dampness about the plant is all that is required. If
once the rhizome can be induced to spread and lay hold
of the stone by its fibrils, the plant is safely esta-
blished., Dr. :‘uulrmn, in September, 1841, formed a

case purpoaelv for cultivating this fern; he lined the
bottom with zinc, and covered the frame“ ork with oiled
lawn, and then planted the specimens in well drained
pots in a compost of loam and coarse sand, interspersed
with pieces of turf; suspending also some of the rhi-
zomes across the roof of the case, attached to rods,
covered with moss. The plants were kept cool, and
were well moistened daily.  In October, 1843, the entire
case was filled with fronds of large and strong growth.
Mr. Ward, and many others, have for many vears culti-
vated this species with entire success, even amidst the
smoke of London, in closed cases. Mr. Calwell, another
very successful grower of this species, received in the
spring of 1843, a small portion of rhizome, five or six
inches long, with one frond partially developed, and one
other just appearing, which was placed within a bell-
glass about fifteen inches diameter. In December,
1846, it quite filled the glass, and was removed into a
case 3ft. 10in. by 2ft. 6in., and 3ft. 4in. in beight. The
space beneath, about twelve inches in depth, was filled
with upturned flower-pots, charcoal, cocoa-nut husks,
and light earth and peat. The plant, in 1852, filled this
case, having about two hundred and thirty fully de-
veloped fronds, from fourteen to twenty inches in length.
When removing it to the case in December, 1846, five or
six fronds which had been injured by contact with the
glass, were cut away, but since that time, up to 1852,
not one of the fronds then existing, nor any of those sub-
sequently formed, had shown any symptoms of decay.




Genus 16. HYMENOPHYLLUM, Smith.

FILM FERN.

Sori involucrate, 7.e., seated within an extrorse-mar-
ginal oblong or sub-orbicular two-valved involucre ; the
veins continued into the receptacle, whichis free included,
cylindrical or globose at the apex, and bears sessile or
sub-sessile lenticular or turbinate spore-cases. Veins
dichotomously branched, simple and costeform in the
ultimate segments, or simple parallel, from a central
costa in undivided fronds ; venules free.

Fronds simple or decompound, pellucid, membranaceous.
Rhizome creeping, usually filiform.—Name derived from
the Greek hymen a film or membrane, and phylion a leaf.

This group, which is rather extensive, is in gene-
ral well distinguished from Trichomanes, by the invo-
lucres consisting of two separate valves, instead of being
blended into a cup. In some few species, however, where
the valves are combined below, this difference becomes
merely one of degree, Film-fern seems preferable to
Filmy-fern as the English name of the group.

(1.) Hymenophyllum tunbridgense, Spith.—
Tunbridge Film Fern.—Fronds pellucido-membrana-
ceous, ovate or oblong, more or less elongated, pinnate;
pinne subvertical, pinnatifid, decurrent forming a wing
to the rachis; segments linear, undivided or bifid, and
as well as the upper margin of the roundish valves of
the axillary solitary sessile compressed involucres, spi-
nulosely serrate.
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HYMENOPHYLLUM TUNBRIDGENSE, Smith, Mem. Acad. Tur. w.
418 ; Eng. Bot. t. 162; Eng. Fl. iv. 813, Hook. Sp. Fil i 95;
Id. Fl. Lond. iv. t. 71. Hook and Arn. Br. Fl. 577. Bab. Man.
416. Deak. Flor. Brit. iv. 122. Newm. Hist, 297. Sowerby,
Ferns, 75. t. 42, Moore, Nat. Print. Ferns, 1. 49 A.—H. AsPE-
rouLoy, Kunze—H. THussERGcil. Ecklon —TRICHOMANES TUN-
BRIDGENSE, Linngeus. Hedw.Fil. (t 17.)—T. puLcHELLUM, Salisbury.

Rhizome perennial, rigid, filiform, dark brown, creeping,
branched, and forming dense entangled masses. Verna-
tion circinate, Stipes slender, wiry, terete, varying about
one-third the length of the frond, often slightly margined
above; lateral at intervals on the rhizome, to which it
is adherent; rachis winged. Fronds smooth, pellucid-
membranaceous, minutely cellular, deep olive, or some-
times brightish green, from 1-4 to 6 inches long, usually
ovate, lanceolate-ovate, or ob-
long, more or less elongated, pin-
nate below. Pinne or primary
divisions alternate, decurrent so
as to form, everywhere except at
the base of the larger fronds, a
narrow entire wing to the rachis;
distichous, ascending or sub-verti-
cal, sub-rhomboid in circumscrip-
tion; furcately bipinnatifid, that
is to say, twice divided with the
ramifications on a dichotomous or
forked plan, the divisions alter-
nating, and so placed as to show
an apparent excess of develop-
ment on the anterior side from
: the medial or axial vein (which

PR is to be recognised) curving up-

77 wards, Ultimate segments linear

L H. tunbridgense.]  obtuse, spinulosely serrate. Ve-
nation consisting of a series of

dichotomous ramifications (two or three times repeated)
of the wiry ribs which branch alternately from the main
rachis, each ultimate segment having one of these




XVIL.—HYMENOPHYLLUM. 263

divisions along its centre, and not quite reaching to its
apex. Fructification usually produced on the upper half
of the fronds, extra-marginal, 7.e., the two-valved invo-
lucres are projected outwards from the margin, the open-
ing being exterior. Sori consisting of sessile spore-cases,
clustered around the receptacle.  Receptacle formed
of the altered apex of the lowest anterior vein of the
pinne, spongy, oblong-obovate, free central, shorter than
the valves of the involucre; therefore, included. Jnvo-
fucre: sessile, supra-axillary, i.e., borne in the axils of
the jinne or primary divisions, short, compressed, the
base somewhat inflated cuneate, and more or less sunk
in the segment ; the anterior part two-valved, the valves
semi-srbicular, flattish, spinulosely serrate at the upper
margin.  Spore-cases sessile, affixed obliquely, verti-
cally-compressed, thus lenticular, with a transverse ring.
Spore: minute, irregularly-oblong, angular. Normally
the lower anterior branch of the pinne only is fertile,
but sometimes one or more others are also soriferous.
The British Hymenophyllums, which both have per-
gistent fronds, may be best known from each other by
the fam of the valves of the involucres. In H. tun-
bridgense they are roundish and flattish, and the upper
margin is spinulously-serrate, whilst in H. unilaterale
they are ovate and convex, and the margin is quite even.
ThLis fern is found in mountainous and rocky situa-
tions, usually carpeting the damp surface of the rocks
themselves, but sometimes growing on the ground in
moist places, or, moss-like on the trunks of trees. It is
extensively dispersed, being found in many parts of
England, in Wales, in the Lowlands and Highlands of
Scotland, and in Ireland; it is abundant and remarkably
fine in the neighbourhood of Killarney. Mr. Newman
notices that it exhibits a preference for shade, warmth,
and shelter; whilst H. unilaterale establishes itself on
bleak and exposed rocks, The species occurs over the
greater part of Europe, growing in alpine and sub-alpine
distriets. It is found in India; in the island of Mauri-
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tius, in the Azores and Madeira, and in South Africa;
in Chili and Brazil; and in New Zealand. There also
occurs in New Zealand, as well as in Tasmania and New
Holland, and again at the Cape of Good Hope and in the
Organ Mountains of Brazil, a variety which differs i its
narrower recurved segments.

(2.) Hymenophyllum unilaterale, Willdamow.
—Wilson’s Film Fern. — Fronds pellucido-membrana-
ceous, pinnate, oblong-elongate or linear; pinna de-
curved, digitately pinnatifid sub-unilateral, slizhtly
decurrent, forming a narrow wing in the upper part of
the rachis; segments linear undivided or bifid, gpinu-
losely serrate; involucres axillary, solitary, stalked,
ovate, inflated, the valves entire.

HYMENOPHYLLUM UNILATERALE Boryv: Willdenow., Newm.
Hist. 301, Sowerby, Ferns, 76, t. 44. Moore, Nat. Print. Ferns,
t. 49 B.—H, WiLsont, Hook. Br. Fl. ed. 1. 450; Sp. Fi. i. 95.
Wilson, Eng. Bot. Supp. t. 2686. Hook. and Arn. Br. 7l 577.
Bab, Man. 416. Deak. Flor. Brit iv. 124 —I1. 1UNBRUGENSE,
Schkulir, Crypt. 134, t. 135 d (excl. syn.)—H. PELTATUY, Dea-
vaux.,—H. ME~NZIESIT Presl.—H. Meveri, Presl.—TRICHQIANES
PELTATUM, Poiret.—T. TUNBRIDGENSE, Bolt, Fil. 58, t. 31.

Rhizome perennial, rigid, filiform, dark brown, creep-
ing, branched, and forming dense entangled masses.
Vernation circinate. Stipes slencver, wiry, terete, one-
third the length of the frond, often less; distant, lateral,
and adherent on the rhizome; rachis terete below,
narrowly winged above. Fronds smeoth, pellucid-mem-
branaceous, minutely cellular, dark green, 1-2 to 5-6
inches long, oblong or linear i.e. elongate-oblong, pin-
nate. LPinne decurrent in the upper part, and there
forming a narrow wing to the rachis, distinct below,
decurved backwards, sub-unilateral, wedge-shaped in
circumseription, digitately-pinnatifid, i.e.,, two or three
times dichotomously forked, without an axial vein, the
segments developed on the anterior side. Ultimate sey-
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ments lineéar obtuse, spinulosely serrate. Luxuriant
fronds have a tendency
to become branched.
Venation consisting of
two or three dichoto-
mous ramifications of
the wiry ribs, which
branchalternately from
the main rachis, each
ultimate segment hav-
ing one of these divi-
sions along its centre,
not quite reaching to
the apex. JFructifica-
tion produced on the
upper parts of each
annual growth, extra-
marginal, as in the
I. tunbridgense. Sori
consisting of sessile
spore-cases, clustered
around the short re-
: ceptacle.  Receptacle
[Hymenaphyllum anilaterale.] free, central, spongy,
oblong, club -shaped,

shorter than the valves of the involucre. Jfnyvolucres
supra-axillary, more or less obviously stalked, curved
forwards. i.e.. in a direction Oppnﬂite to that of the seg-
ments, inflated, two-valved, the valves wnte-ﬂhlv:-ng
stronzly convex, and quite entire at the edges, which
are at first closed, but at length become gaping. Spore-
rrises g{::,q-.ilﬂ‘ ver[icu]l}r-{:ﬂlﬂprﬂﬁﬁ{ld, thus lE!IltiL‘H]EH‘, ob-
liquely affixed. Spores minute, irregularly oblong.  In
some instances, especially where t.hc frond hu.cmncs
branched at the apex, numerous sori are borne without
order on the segments; but 'IlEllH.”}' thf!':].” are confined to
one on each pinnwe next the rachis, as in [, tunbridgense.
We are indebted to Mr., Clowes for the interesting
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observation, that the fronds of this species of Hymeno-
phyllum resume their growth after the first year, unlike
those of [, tunbridgense, which complete their growth

in one season.

This species is more extensively distributed than
H. tunbridgense, though the two species very frequently
occur in company. The present is met with in the
gouth-west of England, in several of the midland coun-
ties, in North and South Wales; and in the north of
England, especially in the Lake district in the north-
west, it becomes plentiful. It is the commoner of the
two species in Scotland, occurring both in the Lowlands
and Highlands, and extending to the Northern and
Western isles. In Ireland, it is found plentifully, and in
all the provinces. It also occurs in the north of Europe,
in Norway, and the Faroe Islands, and is probably
equally dispersed over Europe ; but its records are scanty.
We have met with no Asiatic specimens. It is, how-
ever, found in the island of Bourbon, and in South
Africa; in the latter assuming a somewhat different
form, the segments being narrower., It is again met
with towards the extremity of the South American con-
tinent, at Valdivia, in Terra del Fuego, at Cape Horn,
and in the Falkland Islands. It is found abundantly in
Tasmania, and, apparently scarce, in New Zealand.

The cultivation of the IFilm Fern is an object of much
interest to the fanciers of British ferns. The plants
require a glass covering, to preserve about them a con-
stantly moist atmosphere, and constant but not stagnant
moisture should be maintained about their roots. These
are their main requirements, and it maltters little how
they are aspplied, whether in a Wardian-case, or beneath
a common bell-glass. We learn from Mr. Clowes, who
is remarkably successful, that the bell-glasses ought
always to have two small apertures, as vents, near the

top of the glass,




Genus 17. OSMUNDA, Linnacus.

ROYAL FERN.

Fructifications paniculate, terminal or lateral on con-
tracted rachiform portions of fronds, or occupying dis-
tinct contracted fronds. Spore-cases crowded on the
margins or over the surface of the segments, obovate-
globose, pedicellate or sessile, having an incomplete or
rudimentary gibbous ring (represented by a few parallel
stri) near the apex, and bursting vertically in two
equal hemispherical valves. Veins forked from a central
costa ; venules free

Fronds coriaceous or herbaceous, pinnate or bi-pinnate,
the pinn® or segments often articulate; fertile segments
contracted, usually rachiform, simple or compound, ter-
minal, medial or basal on the fronds, or sometimes
occupying distinct contracted fronds. Rhizome caudici-
form or tufted.—Name of uncertain derivation. There is
a legend that it commemorates Osmund, a waterman of

Loch Tyne. It is also said to come from the Saxon
osmund—domestic peace.

(I."} Osmunda regalis, Linneus — Rnyal or Ilow-
ering Fern, or Osmund Royal.—Fronds bipinnate (rarely
tri-pinnate); pinnules oblong, nearly entire, dilated
and more or less auricled at the base ; spore-cases
clustered in twice-branched panicles at the apex of the
fronds.
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(sMUNDA REGALIS, Linnmus. Bolt. Fil. 6. t. 5. Sm. Eng. Bot.
t. 209; 1d. Eng, FL iv. 314. Hk. and Arn. Br. Fl. 578. Hk. FL
Lond. v. t. 150; Id. Gen. Fil. t. 46 A. Bab. Man. 417. Newm.
I1ist, 308. Deak. Flor. Brit. iv. 36. Sowerby, Ferns, 78, t. 44.
Moore, Nat. Print. Ferns, t. 50. Schkubr, Crypt. 147, t. 145.—
ArHYLLOCALPA REGALIS, Cavanilles. —STRUTHIOPTERIS REGALIS,
Bernhardi.

The Royal Fern is the most stately of the DBritish
species. Caudex perennial, stout, firm, growing in tufts,
spreading, or erect and trunk-like, often attaining an
elevation of two feet or more. Vernation circinate.
Stipes nearly or quite as long as the leafy part of the
frond ; and, as well as the rachis, succulent, tinged with
red, and clothed with loose deciduous pale-brown cob-
webby wool, when young; firm, smooth, and pale green
when mature; terete, somewhat flattened in front; the
base dilated, with a membranaceous margin. Fronds
numerous, terminal, and adherent to the candex; erect or
sometimes arching; 2-4 feet in exposed and drier locali-
ties, 6-8 or 10-12 feet in damp sheltered spots; mem-
branaceous, smooth, bright yellow-green, paler beneath;
broadly-lanceolate, bipinnate, occasionally {ripinnate;
some entirely barren, others having several of the upper
pinne transformed intoa terminal panicle. Pinne (sterile)
nearly opposite, lanceolate or ovate-lanceolate, impari-
pinnate, distant. Pinnules opposite or alternate, one or
two inches long, sessile, oblong or oblong-ovate, obtuse,
sometimes slightly falcate, rounded or somewhat dilated
at the base, especially on the posterier side: sometimes
distinctly auricled, occasionally deeply lobed, sometimes
with the lobes separated; the terminal ones, which are
more acute than the rest, usually lobed at the base ; the
margins are obscurely crenated, or sometimes serrated.
Venation (sterile pinnules) consisting of stout mid-
veins giving off’ nearly opposite veins, which are forked
once near their base, and again once or twice before
reaching the margin, in which they are lost; they are
parallel, and slightly curved. Fructification consisting of
the upper pinna (usually wholly, sometimes only in part,
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[Osmunda regalis., ]
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changed into a bipinnate panicle of contracted rachiform
capsuliferous divisions ; each short spike-like branch of
this panicle represents one of the pinnules, the spore-
cases being collected on it into little more or less evident
nodules, each of the nodules corresponding to a fascicle
of the veins, This is at once evident in the case of the
partially-transformed pinnules. Spore-cases sub-globose,
reddish-brown, reticulated, shortly stalked, two-valved,
opening vertically. Spores smooth, globose, yellowish.

The Flowering or Royal Fern grows in wet, springy,
or boggy places, and is widely and plentifully dispersed,
scattered here and there, in suitable localities, over the
United Kingdom, from Cornwall and Suffolk, to Shetland
and the Western Isles. It is abundant in many parts of
Ireland, and is found in the island of Jersey. It is also
common throughout Europe. In Asia, it is found in
Mingrelia, and in the Himalaya; in Africa, in the
Azores, in Algeria, and at the Cape of Good Hope; and
both North and South America yield very similar plants,
which are probably to be regarded as distinet varieties
of this species. One of the most striking and elegant
of these is the (. spectabilis of North America.

The caudex is said to possess tonic and styptic pro-
perties, but has fallen into disuse.

This species is of easy cultivation, preferring moist
gituations, and a peaty soil. It is well adapted for
planting about the base of rockwork, in places where its
habits can be accommodated—that is, when abutting a
piece of water. Though most luxuriant in a sheltered
position, it does not refuse to grow when moderately ex-
posed. It is propagated by detaching and planting any
lateral offshoots from the caudex ; but the best way to
establish it, is to procure the most vigorous plants from
the localities where it is spontaneous, as an immediate
effect is thus secured.



Genus 18. BOTRYCHIUM, Swariz.
MOONWORT.

Fructifications paniculate, consisting of numerous
secund spikelets on a distinct branch of the frond.
Spore-cases erect, sessile, free, bi-serial, globose, fleshy-
coriaceous, bursting vertically in two equal hemispheri-
cal valves. Veins flabellato-dichotomous or dichotomo-
furcate, from a central costa; venules free,

Fronds herbaceous or sub-carnose, pinnatifid pinnate
or ternately decompound; the sterile and fertile branches
distinct. Rhizome short, erect, fleshy.—Name from the
(Greek, botrys, a bunch or cluster.

(1.) Botrychium Lunaria, Swartz.— Common
Moonwort.—Fronds solitary; barren branch oblong
pinnate; pinn® lunate or fan-shaped, the margin jagged
or crenate.

BotrvcaioMm LuNaria, Swartz. Sm. Eng. Fl. iv. 315. Hook
Fl. Lond. iv. t. 66 ; Id. Gen. Fil. t. 47 A. Hook and Arn. Br.
Fl. 578. Bab. Man. 417. Deak. Flor. Br. iv. 34. Newm. Hist.
314. Sowerby, Ferns 97, t. 45. Moore, Nat, Print. Ferns, t. 51
A. B8chkuhr, Crypt. 156, t. 154.—B, LusaTuM, Gray.—OsMUNDA
LuNania Linnweus. Bolt. Fil. 4, t. 4. Sm Eng. Bot. t. 318.—0.
LUNATA, Salisbury.—0OrHiocLossuM reENNATOM, Lamarck.

Var. rutacewm: barren branch deltoid, pinnate;
pinn@ linear- pinnatifid.

BoTrYcHIUM LUNARIA 6. 8mith. Eng. Fl. iv. 315.—B. ruTa-
ceEUM, Swartz. Schkuhr, Crypt. 157, t. 155 fig. b, (excl. fiz a.)
Newm. Hist. 320. Bab. Man. ed. 4, 429. Moore Nat. Print
Ferns, under t 51 A.— B. MATRICARLEFOLIUM. A Bruuu.—-
UsMUNDA LUNARIA 8. RAMOSA, Ruth.
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Corm-like erown, forming a small, scarcely thickened,
wiry-rooted, descending axis (rhizome Presl) enclosed
by brown sheaths, terminated by a bud or growing point.
Roots stoutish, fleshy, brittle, branched, growing in an
irregular spreading manner from about the erown, and
also branching in a sub-verticillated way from the per-
pendicular descending axis. When at rest, the plant
consists of the crown or bud or growing point, seated
among the '“'i]'}r roots, enclgs‘iﬂg‘ the i]](:ipif:]lt or rudi-
mentary fronds, and encased by the membranaceous

smooth, eylindrical,

hollow, succulent, hav-
ing two or three vas-
cular bundles embed-
ded inits tissue, its base
surrounded by the
brown sheaths already
mentioned, and bearing
at its apex, which is
about half the height
of the entire frond,
two branches, of which
one is leafy, the other
fertile. Vernation pli-
cate, or folded straight,
the fertile branch
clasped by the ste-
rile, before unfolding.
Fronds from 3 to 8-10
inches high, firm, stout,
fleshy. Sterile branch
smooth, dark, glaucous
green, pinnate. Pinne
4-7 pairs, flabellate or

P lunate, the margins
o nearly entire, some-
[ Botrychium Lunaria.] what crenate, or more

or less lobed ; sometimes partially fertile. Fertile branch
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pinnate or bipinnate, the contracted rachiform divi-
sions, (whether answering to pinn® or pinnules)
fleshy, flattened, and bearing on the face towards
the sterile branch, a double row of erect spore-cases,
the spikelets thus secund, more or less in-
curved or suberect. Sometimes more than one fertile
branch is produced, and occasionally spore-cases occur
on the edges of the barren branch. Venation (barren
pinn®) flabellato-furcate, 7. e., the vein enters at the
base, and is repeatedly forked, so that the whole space
is traversed by contiguous, slightly radiating veins
and venules, which do not extend quite to the margin.
Fructification occupying the flattened rachiform divi-
sions of the separate fertile branch of the frond ; sessile,
standing erect, i e, at a right angle to the plane of
the segments, in two rows along each of these seg-
ments near the margins. Spore-cases smooth, sphe-
rical, without apparent ring or reticulations, burst-
ing transversely, at first green, becoming golden brown.
Spores smooth, pale, roundish, oblong, or angular.

The crowns and roots are doubtless perennial, but the
fronds are annual.

The var. RuTACEUM, which is perhaps entitled to spe-
cific rank, differs in its broader, triangular, twice-
divided, barren branch, as though the form of the
fertile branch were transferred to the barren; and
by the linear form of the secondary divisions, It is
reported to have been found near Buxton, in Derby-
shire, and on the sands of Barry, near Dundee, but
very sparingly. We have not seen a native specimen.

This is a widely-diffused, but local species, found here
and there over the whole of England, Wales, and Scot-
land, extending to the Islands of Orkney and Shetland,
It has been less frequently found in Ireland, but is re-
ported thence from all the provinces. 1tis found in dry,
open, elevated pastures and waste lands, generally skirt-
ing the bushes which occur in such localities. Though
abundant in some of its habitats, and general in its distri-

T
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‘bution, it can hardly be considered as a common gpecies.
It is reported to occur in various parts of Europe, from Ice-
land, the North Cape, and Lapland, to Sicily and Spain,
and the Russo-Caucasian Provinces. In North America.
Newfoundland, Greenland, Bear Lake, the Saskatch-
awan, the Rocky Mountains, to Behrings Bay in North-
West America. In Asia, in Siberia, in the region of the
Ural and Altai Mountains, and Lake Baikal, extending to
Kamstchatka and Unalaschka. It also occurs in Fuegia
and in Tasmania, and has been recently met with on the
Australian Alps, in Victoria. B. rutaceum is a native of
the northern and central parts of Europe, and, therefore,
although scarcely an admitted member of our flora, it is
not unlikely to be indigenous.

No very marked success has been met with in culti-
vating the DBofrychium  Mr. Newman regards it as
an underground parasite, which view, at least, is doubt-
ful, as the plants have been dug out with the utmost
care without any trace of adhesion to the roots of sur-
rounding plants being discovered. The difficulty of
growing it is probably after all chiefly owing to the
almost unavoidable fluctuations of moisture to which
artificially-cultivated plants are subject. The best
chances of success are to dig up the plants while growing,
with sods of the natural soil large enough to enclose the
roots uninjured. Or, to take them with less soil at the dor-
mant period, the position of the plants having been of course
previously marked, and to plant them in considerable
masses of soil made up so as to imitate the natural soil from
which they are taken as closely as possible, whether it
be sandy loam or an unctuous peat; care being also
taken to keep this soil cool, and moderately, as well
as equally moistened. Probably the shade afforded by
other herbage, such as grass, to the surface of the soil, is
beneficial to the plants.




Genus 19. OPHIOGLOSSUM, Linnmus.
ADDER'S TONGUE.

Fructifications in a distichous spike, terminating a
distinct branch of the frond, or on distinct fronds. Spore-
cases uniserial along each margin of the compressed spike
with which they are connate, horizontal, globose, burst-
ing in two equal hemispherical valves. Veins uniformly
reticulated in roundish or elongated hexagonal areoles,
sometimes from an indistinct costa, occasionally obscure ;
the ultimate areoles with or without included free veinlets.

Fronds sub-carnose, two or many-branched, the sterile
branch simple, dichotomously-parted, or palmato-lobate,
the fertile simple; sometimes the fronds simple, the fer-
tile and sterile distinct and dissimilar. Rhizome fleshy,
sub-globose or short cylindrical ovate.—Name derived
from ophios a serpent, and glossa a tongue.

(1.) ophioglossum vulgatum, Linneus,—Com-
mon Adder's Tongue.—Fronds usually selitary; barren
branch ovate-obtuse ; fertile linear.

OPHIOGLOSSUM VULGATUM, Linnaeus. DBolt. Fil, 2, t. 3. 8m,
Eng. Bot. t. 108 ; Eng. FL iv. 316. Hook. and Arn. Br. FL 578.
Bab. Man. 417. Newm. Hist, 326. Deak. Flor. Br. iv. 83.
Sowerbv, Ferns, 81, t. 46, Moore, Nat. Print. Ferns, t. 51 B,
Hook. Fl. Lond.iv. t. 76; Id. Gen. Fil. t. 59 B. Bchkuhr,
Crypt. 155, t. 153.—0. ovatum, Salisbury.—0O. Rienri, Hb.
Iimp. Vienna.—0. untroLioy, Gilibert.

Corm-like erown forming a thickened fusiform de-
scending axis (rhizome Presl), terminated by a bud or
growing point, enclosed by a few brown sheaths. Roots
coarse, brittle, fleshy, spreading horizontally, unbranched,

T2
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growing in a somewhat
whorled manner from the
crown and the perpendi-
cular descending axis ;
one (or more) elongated
underground in a stolon-
like manner, and pro-
ducing a new crown at a
distance from the parent.
When at rest, the rudi-
mentary plant forms a
growing point, exterior to
the former fronds, at the
apex of the crown. Fer-
nafion plicate or folded
straight, the sterile branch
folded around the spike of
fructification. Stipes erect,
smooth, eylindrical, hol-
low, succulent, usually
elongated to about two-
thirds the height of the [Ophioglossum vulgatum.]

frond traversed by two or three vascular bundles, the base
enclosed by membranaceous sheathing scales; divided
above into a separate fertile and barren branch. Fronds
from 3-4 to 12 inches in height, thin but somewhat
fleshy in texture. Sterile branch smooth, entire, sessile,
broadly-ovate or ovate-elongate, acutish or obtuse, pale
vellowish green. Fertile branch erect, consisting of a
simple spike, terminating a more or less elongated foot-
stalk, which appears to spring from the inner base of the
sterile branch. Spike linear, very slightly tapering up-
wards. Rarely, more than one fertile spike is produced,
but it is wvery seldom that more than one frond is
produced from each crown. Venation (barren branch)
consisting of a series of uniform veins (no midvein)
everywhere anastomosing, and forming a series of narrow
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elongated, hexagonal areoles, those towards the circum-
ference becoming shorter and broader ; within these are
a series of lesser veins (venules)
dividing the areoles into other
smaller ones of similar form; from
the sides of the areoles branch,
more or less abundantly, short va-
riously-directed free included vein-
lets, usually more numerous near
the margin. Fructifications occu-
pving the margins of the linear
spike, which terminates the con-

[O. vulgatum.] tracted fertile branch. Spore-cases
smooth, spherical, without ring or reticulations, em-
bedded in a single series in each margin of the spike,
bursting transversely, and then forming gaping coneavi-
ties, which give a toothed appearance to the margins.
Spores verruculate, roundish, pale-coloured.

The crowns and roots are perennial; but the fronds
are annual, like the Moonwort, growing up in May,
reaching maturity in June or July, and then gradually
drying up and perishing,

There is a somewhat marked var.—anxor, which is
probably the 0. azoricum of Presl (Hochstett, Hb. Azor,
Un. Itin. 165). This has been found, by Mr. Syme, in
Orkney, and is a much smaller plant; the barren
branches narrow, oval, and the plant reaching maturity
in September, at which period the common form has
decayed. The venation is the same as in the common
form. The small size and narrow outline of this form
of the plant, have induced some Dbotanists to unite
0. vulgatum with 0. lusitanicum, as forms of one species.

The common Adder's Tongue is, in England, a widely-
dispersed plant, and generally abundant where it occurs.
The situations in which it is found are moist, loamy
pastures and meadow-land. It seems less common in
Wales, as well as in Scotland, but extends northwards
to Orkney and Shetland. TFew Irish habitats are re-
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corded, ‘but it is found in the widely-separated counties
of Antrim, Galway, Dublin, and Cork. This species is
dispersed over nearly the whole of Europe, from the north
of Russia to Tuscany. In Asia, it occurs in Siberia, in
the Ural region, and in the island of Unalaschka. It is
also met with in various parts of North America. The
0. ovatum of Bory, from the Mascaren Islands and Java,
and the O. costatum and 0. elongatum of New Zealand,
appear to be very doubtfully distinct from this species,
differing more in the presence of a central costa than in
aspect or external structure.

Though of similar habit to the Botrychium, this plant
is more readily cultivated. The roots should be taken
up without being broken, in sods of the soil in which
they grow, and these should be planted in similar earth
in any moderately-exposed situation where the soil may be
moist and cool, but not liable to excessive wetness.
Loamy soil is generally preferred. It is one of those
plants which seem to derive benefit from the shade of
surrounding herbage, and in consequence gardenesque
neatness is inimical to it. An ointment is made of the
fresh leaves, and is used as a vulnerary to green wounds.

(2) O. lusitanicum, Linneus.— Dwarf Adder’s
Tongue.—Fronds solitary, or two-three from each crown ;
barren branch linear or linear-lanceolate, fleshy, small;
fertile branch linear-oblong apiculate.

OPHIOGLOSSUM LUSITANICUM, Linnsus. Moore, Pop. Hist.
Brit. Ferns, 2 ed. 195, t. 22, fig. 3: Id. Nat. Print, Ferns, t. 51
C. Newm, Hist. 331. Sowerby, Ferns, 82, t.47. Bab. Man.
4. ed. 429. Hook. and Grev. Icon. Fil. t. 80. Lindl. Veg. King.
ed, 2, 77, with fig,

Corm-like crown forming a thickened, oblong, fusiform,
blunt, descending axis (rhizome Presl) the terminal
bud, or growing point conical, and enclosed by a few
membranaceous sheaths. [Roofs coarse, brittle, fleshy,
spreading or descending, unbranched, growing irregularly
from the axis, one (or more) becoming elongated in a
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stolon-like manner, and producing a new crown towards
the extremity. Vernation plicate or folded straight.
Stipes erect and smooth, eylindrical, succulent, one-third
to one-half the height of the frond, furnished with two
or three slender vascular bundles, the base enclosed by
membranaceous sheathing scales, which are taper-
pointed above, dilated below; divided into a separate
fertile and barren branch, or terminating in a barren
frond. Fronds from one to three inches high, thick and
fleshy, or succulent in texture, of a pale green colour.
Sterile radical frond commonly, but not always accom-
panying the fertile frond, linear-lanceolate, smooth,
tapering below into the stalk or stipes. Sterile branch
of the fertile frond linear, or more frequently linear-lan-
ceolate, tapered below to its junction with the fertile
branch, spreading, bluntish at the apex, from three-
fourths of an inch, to one and a half inch long, some-
what elevated at the margins. Fertile branch erect,
taller than the barren, consisting of a spike supported on
a longish stalk, which is thickened upwards, and be-
comes broad, fleshy, and flattened at the base of the
spike; spike linear-oblong, apiculate, about half an inch
long, often rather widened a little above the base, fleshy,
and bearing along each margin from three to six spore-
cases. A barren frond frequently accompanies the fer-
tile frond, and sometimes more than ene fertile frond
is produced from one crown. Venation (barren branch)
consisting of a series of uniform wveins (no midvein)
furcately branching, so as to produce a series of nearly
parallel venules, which here and there anastomose,
forming a few long narrow areoles; there are, appa-
rently, no free included veinlets. Fructifications occupy-
ing the margins of the spike.  Spore-cases smooth,
spherical, without ring or reticulations, embedded in a
single series of from three to six in each margin of the
spike, bursting transversely. Spores smooth, roundish
or angular, pale-coloured.

The crown and roots appear to be perennial, though it
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has been suggested that they are biennial. The peren-
nial character of the plant may, perhaps, be maintained
by the successive production of crowns. The habits of
the whole group, Ophioglossacee, are little known. The
fronds are annual, growing up in
winter, and fully developed by the
middle of January.

This diminutive species was
found in 1854, by Mr. G. Wol-
sey, in the neighbourhood of
Petit Dot Bay, on the south
coast of the island of Guernsey;
it has since been found abun-
dantly in other localities in that
island. 1t seems probable that a
diligent search would be rewarded
by its discovery in the western
counties of England, or in Ireland;
it must,however, besoughtin mid-
winter. It has been found in the
European countries bordering the
Mediterranean: Portugal, Spain,
France, Italy, Sicily, and Greece,
as well as in many islands of that
sea. It grows also at Tangiers, Algiers, and, probably,
elsewhere on the African coast, and in the Atlantic
islands, the Canaries, Madeira, Teneriffe, and the Azores.

The most successful attempts that have been made to
cultivate this little plant have consisted in taking up the
plants in little clods of scil, and planting them in a com-
post of sandy loam, which resembles the soil in which
they naturally grow. In this way, the plants may be
occasionally preserved, and induced to re-appear at the
proper season; but, like all the allied species, it can
hardly be considered as a manageable plant in the cul-
tivator's hands.

[O. lusitanicum.]
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P. 94, Polystichum angulare —;dd:—
—affine (. affine, Wollaston). A long-stiped form,
which Mr. Wollaston regards as a distinct species.
Fronds somewhat firm in texture, dark-coloured, and
attenuated at the apex; pinnules stalked, blunt, bluntly
auricled, rather convex, and finely and indistinetly
serrated, scarcely lobed. An elegant form, with the
aspect of a slender P, aculeatum. Hants, Mr. Wollaston,

—angustifrons.  Fronds small, slender, scarcely a foot
high, and about one and a quarter inch wide; narrow-
linear, tapered towards the top, distinetly bipinnate, the
pinnules small, normal in character. Remarkable, if con-
stant ; fronds moderately fertile. Devon, Mr. C. Jackson.

—lineargd. A very elegant monstrosity. Fronds nearly
two feet high, bipinnate, the apex and apices of pinnse
confluent into a linear lobato-serrate apex; the pinnules
narrow linear-oblong, with a large acute auricle where
perfect, but here and there depauperated; a bipinnate
analogue of confluens. Devon, Mr. C. Jackson,

—plumosum. An elegant pale-green feathery-looking
variety, in outline ovate, with an elongated apex, re-
markably thin in texture, the pinnules inciso-lobate
acutely aristate-serrate. Devon, Mr. Wollaston ; Somer-
setshire, Mr. IXlworthy.

—pterophorum. A distinet variety, having the secondary
rachides (of the pinna) winged by the corfluence of the
decurrent basis of the pinnules, as in alatum, but the
pinnules are smaller, more imbricated, and less erispy-
toothed, than in that, giving a different aspect to the
plant, Devonshire, Mr. Wollaston.

P. 111. Lastrea Filix-mas—add :—
— cristata angustata. A beautiful small narrow-fronded
form of eristata, raised from spores by Mr. R. Sim, and
quite constant. It is densely crested both at the tips of
the fronds and pj agd the fronds being nearly
linear, in outli y
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