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termed fronds, ave generally more or less divided in a wing-like
manner, ravely simple or entire: when the divisions extend to the
rachis or continuation of the leaf-stalk or its branches, the fronds
are described as pinnate, bipinnate, or tripinnate (once, twice, or
thrice winged), the first or primary divisions being called pinne,
the subsequent ones pinnules; when they are only partial, the
fronds are said to be pinnatifid or wing-cleft, and the divisions are
denominated lobes or segments. The disposition of the leaves of
plants in the bud, generally regarded by botanists as an important
feature, is called their vernafion, and in the ferns is cireinate (except
in one small group), the divisions as well as the entire frond being
coiled inwards previous to expansion like the spring of a watch, a
disposition beantifully exhibited by those of some of the larger
species.

The reproductive germs of the flowerless plants are very minute,
indeed generally microscopic, and, notwithstanding the gigantic
size of some members of the Fern tribe, no exception occurs in
this respect ; their production apparently taking place under dif-
ferent laws to those which regulate the fructifying funetion in
flowering plants : they are not called sceds, but spores or sporules,
and are enclosed in little cases denominated thece; which, in the
ferns, are mostly aggregated in small clusters of different size and
shape, termed sori, and arise from the veins on the under surface
of the frond, or from their extremities upon its margins: in some
instances the thecee, instead of forming sori, are associated in spikes
or clusters called panicles, formed by the depauperation of the
fructifying frond or of its lobes. The primary development of the
thece takes place in immediate contact with the vein, and beneath
the epidermis or outer covering of the leaf, which is forced up by
their enlargement in the form of a whitish membrane, constituting
the indusium or protecting cover of the sori. During the advance
of the fructification towards maturity, the indusinm separates partly
or wholly from the surrounding epidermis, and subsequently either
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Genus 1. POLYPODIUM.

Gex. Cuan.  Sori circular, naked. Margin of the frond not re-

fiexed.

One of the most extensive and diversified genera of the order,
chiefly distributed over the tropical countries of the Western hemi-
sphere. Of the four British species, three have been occasionally
referred to other genera, on account of the supposed presence of
an indusium, noticed by Roth, a celebrated German botanist, but
certainly not to be detected, in any stage of development, in those
specimens that have passed under my own observation, either wild
or cultivated, which latter I have diligently examined at every
period of their growth.

The generic name is formed from mo\ds, many, and wols, foot,
in allusion to the form of the branched rhizoma in the most common
native species,

Poryroprum vurcareE. Common Polypody. Tas. L

Fronds lanceolate, deeply pinnatifid ; segments linear-lanceolate,
obtuse, indistinetly serrated, approximate.

Polypodium wvulgare, Linneus. Ctenopteris vulgaris, Newman,
Hist, Brit. Ferns, 41.

Very frequent about the roots and moss-grown trunks of troes,
on rocks, shady hedge-banks, walls, and old thatched roofs. The
rhizoma branches in all direetions, the branches, when it has grown
long undisturbed, crossing each other and forming a thick mat-like
substance : it is at first clothed with a cuticle densely covered with
yellowish-brown, membranaceous, lanceolate scales, which, falling
off, or becoming obliterated during the winter, leaves the surface
nearly smooth and of a yellowish hue. The young fronds begin to
appear in May, rapidly attaining the full size, which varies accord-
ing to situation from the length of five or six inches to that of
twelve or eighteen: where much exposed, and at a distance from
the ground, they have generally in maturity a drooping habit, and
even become almost pendent, but in sheltered localities often retain
their original erect position throughout. The rachis is smooth,
Euuvcd on the upper face, and bare about half or one-third of its

ngth,

The lateral veins of the segments are alternate, and each divides
into from three to five branches, of which the lowest, directed up-
wards, always terminates midway, while the others are continued

nearly to the margin; all of them in the barren segments being
B
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Porvropiunm Puecorreris. Mountain Polypody. Tas. II.

Fronds triangularly lanceolate, acuminate, subpinnate: pinna
linear-lanceolate, acute, deeply pinnatifid, with obtuse, entire lobes ;
the lowest pair distant, deflexed. Sori nearly marginal.

Polypodium Phegopteris, Linneus. Polystichum Phegopteris, Roth.
Lastrea Phegopteris, Newman. Gymmnocarpium Phegopteris,
Newm. Hist, Brit. Ferns, 49,

Not unfrequent in the alpine and subalpine or rocky districts of
the south-western and northern counties of England, and in Wales
and Scotland ; but apparently of rare occurrence in Ireland. Its
favourite habitats are moist woods, and shady spots about moun-
tain lakes, rills, and waterfalls. The rhizoma is of a blackish hue,
slender, wiry, branching and creeping in every direction, so as often
to form a network over the face of the moist rock where there is
no trace of soil, striking its hair-like rootlets into every crevice.
The fronds make their appearance about the same period, or rather
earlier than those of the common FPolypody, and are in perfection
from July to September : they are of a pale green colour, hairy, and
vary from five or six inches to a foot in height, of which the leafy
portion occupies less than half, its general outline being triangular,
but much acuminated. The pinn are mostly opposite, the lowest
pair being rather distant from the others and directed downwards
and forwards, forming a very remarkable feature by which this
fern 1s readily recognized ;" they are likewise perfectly distinet, and
attached to the rachis by a short stalk: the upper ones, on the
contrary, point toward the apex of the frond, and, with the occa-
sional exception of the second pair, are sessile, and attached by
their entire base, o as to appear confluent, as indeed those toward
the extremity usually are. '{:he lateral veins of the lobes are alter-
nate, mostly simple, and extend to the margin, bearing, each, near
the end a small cireular sorus, the whole fructification thus forming
an intromarginal line of spots.

It is an elegant species under cultivation, spreading very freely,
and requiring little attention in planting, except to secure the
almost universal requirement of the Fern, shade. Exposure to the
sun, though only for a very short time, changes the delicate green
hue of the frond to brown, and soon destroys a plant naturally
adapted to those moist situations in which alone it luxuriates.

Povyropium Drvorrzmrs. Tender three-branched Polypody.
Taxz. III.

_Fronds ternate, glabrous; branches pinnate, drooping; pinnze
pinnatifid, with obtuse crenated segments.  Sori nearly marginal.
B 2
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Polypodium caleareum, Smith. Lastrea Robertiana, Newman.
Gymnocarpium Robertianum, Newm. Hist. Brit. Ferns, 63.

Apparently confined in its natural growth to limestone districts.
Sir J. E. Smith first noticed it as a distinct species, and it is
perhaps more frequent than generally supposed. In the rocky
parts of Derbyshire it is far from uncommon, oceurring among

ass and bushes in broken limestone and tufa ; the Cheddar cliffs
and Ingleborough are other stations; and the growing specimens
in my garden are from the vieinity of Kenilworth, where it accom-
panied P. Dryopteris, a species with which it has often been con-
founded, although in habit and other respeets very dissimilar.
The rhizoma is thicker and less spreading than that of the latter
Elant ; the frond less distinetly ternate or three-branched, the lower

ranches being shorter than the terminal or middle one; all the
three are rigid, expanding upward on the same plane, and not at
all drooping. The colour of the frond is of a d_u.ﬁ green, owing to
the presence of numerous minute stalked glands that give a mealy
oppearance to the surface, and similar glands communicate a
glaucous hue to the rachis. The sor1 arising from the extremities
of the lateral veins of the segments form a more distinet intro-
marginal series than those of P. Dryopteris, and generally become
confluent when the theee open.

Being of less compact growth than the last species, and more
rigid, it is a much less ornamental plant; but it bears exposure
better. Most persons who have had it under cultivation complain
of its liability to die off, but 1 believe this to be the effect of con-
finement and superabundant moisture : left to itself, few ferns are
more hardy, but it likes pure air and perfect drainage. Even in
the wild state it cannot be styled a “free-grower,” and being a
very local plant, its natural condition must be considered as much
as possible in our efforts to naturalize it in the fern garden. It
flourishes best on a sloping bank, planted near the surface, with
an admixture of lime rubbish to the ordinary compost, the ground
about it being studded with fragments of stone or burs from the
brick-kiln to prevent evaporation. Under these circumstances it
daes not seem to be injured by daily exposure to four or five hours
of the mid-day sun. If grown in pots, they should be large, and
about one-third filled with draining material.

Genus 2. WOODSIA.

Gex. Crar.  Sori circular; invested by an inferior involuere, the
margin of which is divided into numerous jointed, generally
capillary segments,

A very small genus of alpine ferns, named in memory of Joseph
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The hairiness of the rachis, always eonspicuous on the young
fronds, is sometimes obliterated in their after-growth.

Woopsta nypErBorEAs. Alpine Woodsia. Tas. VI

Fronds linear-lanceolate, pinnate; pinne obtusely triangular,
pinnatifid, with rounded segments.

Woodsia hyperborea, Brown. E. B. 2023. Smith. Hooker and
Arnott. Woodsia alpina, Newman, Hist. Brit. Ferns, 79.
Woodsia ilvensis, var.,, Babington. Acrostichum alpinum,
Bolton.

Met with in similar situations as the preceding, but apparently
of rarer oceurrence. The habitats hitherto recorded are, Clogwynn-
y-Garnedd, and Moel Sichog, Snowdon, in Wales; Ben Lawers,
Mael-dun-Crosk, and Craig-Challiach, Perthshire ; and, according
to Dr. Balfour, in Glen Fiadh, Forfarshire, in Scotland. In habit
it 13 not unlike W. Ilvensis, but the narrower fronds are of a
thinner texture, and less hairy and chaffy ; while the pinne, al-
most invariably alternate, are shorter, and nearly triangular in
their general outline, and their lobes fewer and more rounded.

Our figures of these two ferns will convey the idea of specifie
distinetion, and those of Mr. Newman, above quoted, are even
more decided in this respect; but the comparison of specimens of
both from different localities, and even from the same gathered in
different years, renders it very doubtful whether they ought to be
regarded as other than mere varieties of one species.

For successful eunltivation of the Woodsia, shade, a moist atmo-
sphere, and perfect drainage about the roots, are points of the
utmost importance, and are especially indicated by its natural
localities.  Owing to their rarity as British ferns, few persons
have ventured to plant them in the open air; in which, however,
sheltered from the sun in summer, and from the drying easterly
winds of spring, I am informed they may be grown luxuriantly.
When potted, sandy peat, mingled with a small quantity of ,yellow
loam, broken limestone and slate, affords a soil among which the
black wiry roots readily extend; and if the pot be previously half
filled with small fragments of stone and sand sifted among them,
the plant will not be liable to suffer from the accumulation of
moisture. Although a damp atmosphere is favourable during the
growing season, these ferns will not bear confinement in close
frames or cases; however vigorously they may grow at first, they
are soon rendered feeble by the want of a free eireulation of air.
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retentive of moisture to prevent the roots from becoming withered
during dry weather. I have grown it for many years on the same
bank with Polypodium ealcareum, vulgare, and “other rock and epi-
phytic species, planting it at first in a hollow less than a foot below
them, and covering the rhizoma with pieces of peat turf and frag-
ments of stone and brick. The fertile fronds under these circum-
stances attained a height of nearly three feet, although under the
influence of the dircct rays of the summer sun from eleven o’clock
until two. This cireumstance is referred to, beeause it is a common
notion that in the cultivation of bog or marsh plants abundant
moisture is most essential to their luxuriance, and the unli-
mited supply furnished in consequence too frequently occasions
their destruction. The Marsh Fern will endure a more continued
maceration of its roots than most others, but in lieu of forming an
undrainable bed for its reception, as often recommended, it would
be following nature more closely were we to permit all unabsorbed
water to filter through the subsoil. My own specimens (originally
brought in their native turf from Epping Forest) are grown in the
black peat of Wimbledon Common, E.id about four inches in depth
on the common garden loam, and covered as mentioned above, for
the purpose of preventing the evaporation that would take place if
the soil were left bare. Their share of the general watering is all

that the plants receive, and they have flourished for six years under
this treatment.

Lastaea Oreorreris. Heath Fern, Mountain Fern. Tas. VIIL.

Fronds tufted, lanceolate pinnate: pinna linear-lanceolate, pin-
natifid, sprinkled with resinous glands beneath ; lobes oblong,
obtuse, flat. Sori marginal,

Lastrea Oreopteris, Presi, Aspidium Oreopteris, Swartz. Smith.
Hooker. E. B. Polypodium montanum, Fogler. Lastrea

montana, Newman, Hist. Brit. Ferns, 129, Polypodium fra-
grans, Linneus,

A native of mountainous and upland heaths and of woods, more
nbunt}nnt i the north of England, and in Wales and Scotland,
than in our southern counties, where, however, it is still of frequent
occurrence. In Ireland it is considered rare. The fronds make
their appearance about the heginning of May, springing in a eircle
from the apex of the short rhizoma, and attaining a medium height
of two or three feet, but varying in different situations and €XPO-
sures from one to four or even five feet. The general outline is
lanceolate ; but the pinnz are gradually shorter from the middle
flnwnwa'l-ds{ until, near the base of the rachis, they often wholly
«ose their pinnatifid character, and assume that of small triangular

C
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Lastaea Fifix-mas. Male Fern. Tas. IX.

Fronds tufted, lanceolate, bipinnate : pinne linear-lanceolate ;
pinnules oblong obtuse, serrated. Sori in a line on each side of
the midvein.

Lastrea Filix-mas, Presl. Aspidium Filix-mas, Swarts. Smith.
Haooker, E. B, Polypodium, Linneus. Dryopteris Filix-mas,
Newman, Hist. Brif, Ferns, 183.

The most common of our indigenous Ferns, with the exception
of Pteris aquilina, occurring in woods, thickets, and on banks and
hedge-bottoms in almost every kind of soil. The fronds spring in
a cireular manner from the extremity of the large scaly rhizoma,
presenting vase-like tufts, hollow in the centre, a habit that renders
this species highly ornamental when occupying situations sheltered
from the wind ; they vary according to age or exposure, from two
to three or four feet in height, growing nearly erect, but with a
alight determination outwards: their development commences in
May, the circinate vernation, at first gradually uncoiling, being
soon obliterated by the liberation of the apex, which, hanging
downwards, gives the upper part of the frond a bend resembling
that of a shepherd’s crook, a character, however, it should be ob-
served, not peculiar to this fern. The rachis, leafy throngh about
two-thirds or three-fourths of its length, is more or less densely
clothed with thin membranous pointed scales, of a pale, often
purplish hue, especially towards the base. The lower pinne are
much shorter than those of the middle, but never approach the
diminutive size of those of L. Orespteris, nor do they extend so
far downwards. The pinnules, generally distinet at the lower part
of the pinnw and thus justifying the specific character, bipinnate,
are confluent above; they are likewise liable to vary from the ordi-
nary oblong and obtuse to the more lanceolate form, and the margin
from crenate to serrate, the serratures occasionally terminating in
slender spines. . The sori are produced on the upper branch of the
forked lateral veins a little above the furcation, and hence form a
line on each side of the midvein, but seldom extending much more
than half the length of the pinnule; they are covered by a very
conspicuous smooth reniform indusium, of a more permanent cha-
racter than that of most other British Ferns, and attached by its
sinus. The fructification is usually matured in August, but” the
fronds retain their beauty to the c]iﬁe of the year, and often, in
mild seasons and sheltered situations, throughout the winter,

Variations from the normal form of L. Filiz-mas are not of
unfrequent occurrence, and in a few instances they are of so striking
and permanent a character as to claim a separate notice, viz. :

L. incisa. Frond robust, broadly lanceolate : pinn distant ;

c2
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by that of its neighbours, as much of its beauty is dependent upon
the regular development of the fronds, and the erect vase-like form

of them in the mass.

LastReEA cristaTa. Crested Fern. Tan. X.

Fronds linear-oblong, nearly bipinnate ; pinng short trian%u.lar-
oblong, deeply pinnatifid with oblong serrated lobes; the lower
lobes or pinnules often almost pinnatifid. Sori chiefly confined to

the upper part of the frond.

Lastrea cristata, Presl. Aspidium eristatum, Swarfz. Smith.
Hooker. E.B. Polypodium eristatum, Linneus. Polypodium
Callipteris, Efrkart. Lophodium Callipteris, Newman, Hist.
Brit. Ferns, 169,

One of our rarest English Ferns, or at least extremely loeal in
its distribution, being confined to boggy heaths and moors, and
found hitherto in only four of the counties of England. The re-
corded habitats are— Westleton, Suffolk; Holt Heath, Fritton, Der-
singham, HKdgeficld, and Bawsey Heath, Norfolk ; Oxton Bogs and
Bulwell Marshes, Nottinghamshire; and Wybunhury Bog, Cheshire,
The Suffolk station is doubtful. Several years back I searched the
locality where Mr. Davy is said to have found it, without success,
though guided to the alder bushes where his specimens were col-
lecteﬁ, nor could I meet with the plant anywhere in the neigh-
bourhood. According to Mr. Newman, it does not appear to have
been found there by any recent examiner.

It is remarkable that L. Filiz-mas should have been frequently
confounded with the present species, considering the striking dif-
ference in habit that exists between them; but the desire to add a
rarity to his colleetion will occasionally lead even an accomplished
botanist into a similar mistake to that by which we have a Suffolk
habitat recorded for a fern that probably does not grow there.

. The rhizoma is stout and strong, and, branching oceasionally in
different directions, frequently oceupies in old plants a considerable
gpace, sendin% up annually a tuft of erect fronds from the extre-
mity of each branch or crown. The fronds attain a height of two
feet or more under favourable circumstances, and are peculiarly
erect, so as to render it next to impossible for a person who has
onee seen it growing naturally to confound it with any other native
fern. Rather more than one-third of the rachis is bare of inne,
and more or less covered with scattered broad obtuse pale brown
membranaceous scales; the pinnm, nearly equal in length except
toward the apex, are in rather distant an generally opposite pairs ;
their segments, often assuming the character of distinet pinnules in
the lower part, are deeply serrated, and sometimes even pinnatifid,
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the natural platform, and occasionally high in the clefts of the rocks.
It is gen , heobserves, much shattered by the winds, or cropped
by the sheep, which seem to be fond of it. Mr. Tatham found it
abundant in the fissures of limestone rocks, near Settle, in York-
shire, at an elevation of 1550 feet ; and also on White Scars, above
Ingleton. A single plant, found by Mr. Vize, near Bath, and one
Irish habitat furnished by Mr. Darby, who gathered it at Townley
Hall, Louth, from a wall “built of clay-slate, and much overhung
with trees,” are scarcely to be regarded as exceptions to the fact
that its natural site in this country is limited to the district above
recorded, as in both of the latter instances circumstances seem to
indicate that it was planted. ‘

The fronds spring in tufts from the summit of a thick, slowly-
lengthening rhizoma: they grow nearly erect, varying much in
height according to situation, from six inches to two feet or more :
the leafy portion occupies about two-thirds of the length, the lower
part of the rachis being densely covered with reddish-brown mem-
branaceous scales, broad at the base, but attenuated upwards and
terminating very acutely. ~In general outline the frond varies, but
15 mostly of an elongated triangular form, Mz, Newman, however,
remarks that this form is only met with in young or weak specimens,
and that an elongate-lanceolate one prevails in older and stronger
plants; he has figured both of these varieties, the latter having the
lower pinne gradually shortening from the middle of the frond.
The figure in Mr. Moore’s  Handbook of British Ferns,” page 54,
accords with this, and, as far as my own observation extends, con-
veys a very erroneous notion of the general character of the species,
a circumstance to be regretted, because it is almost the onl fanlty
representation in one of the most valuable manuals ever published.
Mr. Newman's left-hand figure is very characteristic of that which
is generally regarded the normal condition of the plant, The pinnm
are alternate, linear-lanceolate, and all pinnate: the pinnules are
oblong obtuse, sometimes slightly decurrent, more or less deeply
lobed or pinnatifid; the segments broad and terminated with from
two to five very acute, but not spinulose teeth, the number of
which is determined by the branching of the lateral veins. The
sori are disposed on the upper branches of the veins, which are always
the result of the first bifurcation, and thus form two parallel lines,
one on each side of the midvein; in maturity they become eon-
fluent. The indusium, reniform and attached to the vein bya short
stalk at its sinus, is very permanent and conspicuous, and is fringed
round the margin with stalked globular glands. Similar glands
with shorter pedicels are found scattered over the whole surface of
the frond, and to their secretions is probably due the not unpleasant
odour that obtained for this plant the early specific name of fra-
grans, a name, however, which undoubtedly occasioned the frequent
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about half of the length, and is perfectly flat, never convex as in
L. dilatata ; the rachis is more or less clothed with thin, almost
diaphanous, rounded or oval scales, terminating with a little point,
but not at all acuminated. The pinnm are rather distant; the
pinnules more or less deeply pinnatifid, and sometimes even almost
again pinnate, especially in the lower part of the large fronds. All of
the segments are deeply serrated, the serratures terminating in a
sharp point or muero curving towards the apex of the pinnule.
The venation is somewhat complicated, a branch of the lateral vein
extending to each serrature: the sori being produced upon the
uppermost branch of each lobe, are opposite to the sinuses, and
form a line on each side of the midvein; in luxuriant specimens
this arrangement is often disturbed by superdevelopment. Fruc-
tification 1s perfected on the earlier fronds in July, and on the
later in September. The sori are generally small, the indusium
persistent, reniform, flat, a little waved on the margin, but never
ciliated with glands. As the thec® expand, the clusters frequently
become confluent, especially where the plant occupies an exposed
sitnation.

The ordinary compost, shade, and moisture, are the only requi-
sites for the successful cultivation of this fern, It will bear expo-
sure, if well supplied with water ; but, to obtain it in its beauty,
it must be screened from the direct rays of the sun: the mottled
and ever-shifting light and shade produced by the intervention ot
trees, is always favourable to the growth of this beautiful tribe of
plants, even of those species which in a natural state occupy the
most unsheltered habitats. Compared with some others, this, like
L. rigida and L. eristata, is not perhaps so remarkably ornamental
that it would be included in a selection for planting with a view to
effect, but its character is much improved by judicious appropriation
of a site sheltered from wind dnd sun,

In retaining this as a species, Iam by no means intending to decide
that it has any positive claim to be so considered. The diversity
in habit, outline, and division of the frond, and other anomalies,
so frequently met with in ferns the specific identity of which can-
not be questioned, forbid any such assumption; but amidst the
uncertainty and difference of opinion that prevail respecting the
species of this and the following genus, Polystickum, it seems better
to retain a name that has been applied to a eertain well-known
form like that before us, than to diseard it altogether. In appoint-
ing the limits between species and varicties, our conclusions are too
frequently drawn from very partial or imperfect data.

Lasrrea pivarara.  Broad prickly-toothed Fern. Tas. XIII.

Fronds arched, ovato-lanceolate, bipinnate: pinnules pinnatifid
1]
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A vast amount of labour and ingenuity has been expended on
the consideration of these two ferns (L. spinulosa and L. dilatata)
and their varieties, with the view of establishing decided limits
between the latter, or of elevating the most marked deviations
from what has been agreed upon as the normal form, to the rank of
species. The result has not been at all satisfactory ; that which was
a point of dispute a generation or two back, still remains so; and
although botanists freely discuss opinions with each other, and
maintain or controvert according to present eonviction, every new
work, nay, ‘every new edition proves the instability of their own ;
the species of one day becomes the variety of another, the variety
of yesterday may be the species of the morrow, or it may be dis-
carded altogether. This has been the case over and over again

~with the ferns before us. Being of wide distribution, and appa-
rently indifferent, so far as mere capability of growth is concerned,
to soul, elevation, and exposure, they assume a diversity of aspect
according to circumstances: to what extent the influence of such
causes may have contributed to the multiplication of supposed
:I}:cciea in this and other genera, future observation must decide ;

e whole genus Lophodium of Newman, a well-marked group
among British ferns, may be implicated.

On these grounds, added to the uncertainty of definition afforded
by characters too slight and variable to be depended upon, I leave

the alleged varieties of L. dilatata to be determined by the fancy of
the observer.

LastrEs r@nisecir.  Recurved prickly-toothed Fern.  Hay-
scented Fern. Tas, XIV,

 Fronds curved, elongate-triangular, subtripinnate: pinnules
pimnate or deeply pinnatifid, with serrate spinose-mucronate lobes.

Indusinm jagged at the edge. Scales of the rachis narrow lan-
ceolate, laciniate, pale,

Lastrea feenisccii, Watson. Babington, Man. Moore, Handb. As-
pidium recurvum, Bree. A. dilatatum, var. concavum, Ba-
bington. A, spinulosum var., Hooker and Arnott. Lophodium

foenisecii, Newman, Hist. Brit, Ferns, 135 (the fizure far from
characteristic).

. This fern, though rather widely distributed in the British islands,
is generally regarded as originally a wanderer from the Azores, or
other Atlantic groups; in corroboration of which opinion we find
it most abundant in the south-western counties of England and
Ireland, the situations toward which it would naturally be drifted
by the tidal wave, or where its sporules would be wafted by the
prevalent south-westerly winds. That it is among the later addi-
D2
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obliquely on the rachis, and extending nearly to its base, which is
rather densely clothed with reddish-brown chaffy scales: they are
somewhat crescent-shaped, auricled at the base on the upper side,
oblique below, and so closely disposed as to overlap each other
when pressed flat; the margin is deeply serrated, the serratures
terminating in sharp spinous processes, which, added to the rigidity
and almost leather-like character of the leafy texture, and its ever-
green habit, renders the English name “ Holly Fern” very appro-
priate. The lateral veins are alternate, generally three-branched,
the npper branch bearing the sorus; on the auricle, the venation
is more complex, and the production of sori indefinite. The fruc-
tification is most frequently confined to the upper part of the frond,
but is sometimes irregularly scattered likewise over the lower pinnae
even to the base. The sori are disposed in a regular series on
each side of the midvein, and often become confluent in maturity.
The indusium is circular, opening all round, and rem aining attached
to the venule by a short central stalk, the distinguishing character
of the genus. : .

The cultivation of the Holly Fern is not attended with very satis-
factory results in the eastern parts of England, especially about
London, where few persons have succeeded in keeping it for any
length of time, unless as a potted plant, and sheltered in the
greenhouse or in a cool frame; and, even under these circum-
stances, it is exceedingly liable to “ damp off,” an expression that,
like “blight,” is often” applied to denote the action of causes wo
do not understand. In potting P. Lonchitis, or any other alpine
fern, the natural condition of the plant should never be lost sight
of ; however moist that may be, it is always well drained; a rill
- may constantly lave its roots, or a cascade perpetually sprinkle its
leaves, but the water never stagnates, and even the scanty soil is
changing from time to time, by the addition or rather substitution
of new particles, as the older are washed away to maintain the
fertilization of the valley below. In order to insure drainage, the
pot should be large, and at least one-fourth filled with broken
stone or shards mingled with charcoal and pieces of turfy peat.
The ordinary compost will suffice ; but fragments of slate or sand-
stone pl perpendicularly around the rhizoma, though not in
immediate contact with it, the soil being firmly settled between
them, afford an imitation of at least one important eircumstance
belonging to the natural site that will be found serviceable to the
possessor. In the open air I once had a small specimen of this
species growing for four years, but it died during the next winter
after removal ; and it is a very general complaint, that although it
will live and apparently flourish for a season, 1t rarely survives the
winter and spring when exposed to their influence. The absence of
the snow cover, that in their native habitats shelters the alpine plants
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though the bipinnate character is tt:-lcra!:l]}r constant in fuﬂ-aiﬂf}d
plants, the pinne are rather lobed or pinnatifid than pinnate in
those of smaller size, and this difference is often independent of
age, The first upper division at the base of each pinna, whether
lobe or pinnule, is always larger than the others, and, standing
parallel with the main rachis, the two series thus formed present a
very peculiar appearance in the general aspect of the frond, espe-
cially of the upper face. All of the prineipal divisions terminate
in a sharp spinous process, and are more or less fringed on the
margin with spiny serratures. The rachis is leafy to within a few
inches of its base, and is clothed throughout with reddish-brown
or rust-coloured scales, which are broad and densely erowded below,
but become gradually fewer and more attenuated towards the
extremity of the frond. There is nothing peculiar in the frue-
tification, beyond the regularity of the disposition of the sori,
and their occurrence almost exclusively on the upper pinna only ;
they are generally rather large in proportion, and often become
confluent,

A fern liable to assume such diversity in outline and division as
this, could scarcely fail of becoming a subjeet of contention among
botanists, relative to the individual claim of its more permanent
varieties to the rank of species. To enter into any minute detail
of the differences presented by the so-called species of Polystichum,
as figured or deseribed by past writers, would be to little purpose ;
it will be sufficient here to remark that three apparent forms of
the plant now before us have been so distinguished, and named
respectively lobatum, aculeatum, and angulare. The first two are now
umversally admitted to be merely different states of the same plant,
dependent on age or other circumstances; the last occupies, though
somewhat equivocally, a more decided position as a separate species,
in the works of the most recent botanists; that position I will
leave it, but rather that its prominence may lead to farther inquiry,
than from any conviction of its being other than a false one: loba.
tum and angulare, indeed, appear to me the extremes of a series
connected by so many intermediate modifications of form and
habit, that, in the absence of more important differential fea-
tures than have hitherto been established, it is utterly impossible
to determine the limits of either. As varieties, the three may be
thus defined :—

1. lobatum. TFrond rigid, simply pinnate: pinnz lobed or in-
wiid. Tis. X9r ok k £

2. aculeatum. Frond rigid, sub-bipinnate: pinnules more or
less decurrent. Tas, XVIL.

3. angulare. Frond lax, bipinnate : pinnules distinctly stalked.

Under all its varicties of form, Polystichum aculeatum is amezg
E
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nules; this is especially the case where the plants are grown in
pots in the greenhouse, or in very sheltered situations in the open
fernery.

P. angulare and its varieties are less hardy than aculeatum, and
are not so strictly evergreen, a consequence probably of the greater
laxity of their tissue. They seem to require more careful drainage,
a lighter soil, and complete shelter from the sun and cold winds.
It might be a subject of question, whether these facts may not
indicate that very specific distinction which previous remarks tend
to set aside; but in opposition to any suggestion of this kind, it
may be remarked, that division, variegation, or laxity of the foliage,
constituting variety among the higher orders of plants, is almost
universally accompanied by a less robust constitution than that
belonging to the normal condition of the species.

Genus 5. CYSTOPTERIS.

Gex. Cuar. Sori roundish. Indusium attached by its broad
hooded base beneath the sori, with a lengthened, fringed, free
margin, opening towards the apex of the segment,

The British species of this genus are small, elegant ferns, of a
very delicate, almost fragile texture; they are well adapted for
house culture, throwing out their beautiful fronds, profusely
sprinkled with fruetification,.in all seasons, when sheltered from
the frost, the first approach of which, however, destroys them in
the open air. They grow naturally on rocks and walls, chiefly in
alpine and subalpine districts ; and notwithstanding their delicate
appearance, few of the smaller ferns are equally capable of living
in a dry atmosphere, or exposed to the action of the sun.

The indusium is hollow at the base, forming a sort of hood fixed
byits inner margin, that is curved beneath the sorus ; the remark-
able extension of the outer margin is best observed when the thees
have recently burst through their membranaceous eover, which is
then seen to be broken unequally into a fringe of narrow, often
capillary segments, that becomes eventually reflected.

The generic name is a Greek compound of xioris, a bladder,
and 7rrépis, a fern, in allusion to the peculiar character of the
indusinm,

This genus is very nearly allied to Waoodsia, differing from it
chiefly, if not solely, in the form and attachment of the indusium ;
which, in the latter, has its point of attachment beneath the sorus,
inclosing it equally all round, and opening in the middle, when it
divides into numerous capillary segments forming an involueral
fringe around the thecwe, In Cystopteris, on the contrary, the
attachment of the indusium is rathep lateral than basal, and the
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they are generally crowded, often much confused, and in maturity,
or rather on the dehiscence of the thece, frequently become confluent
and cover the whole under surface. A tolerable notion of the posi-
tion of the indusium may be obtained from the enlarged view on
Tab. XIX., but it is difficult to portray its actual insertion and
mode of opening; it is soon obliterated by the extension of the
BOTS.

So much difference of opinion exists regarding this normal
species of Cystopteris and its kindred species or varieties, and 80
uncertain at present are our rules for specific distinction in this
tribe of plants, that it is with some diffidence I venture to adopt
even a very slight departure from the arrangement of my prede-
cessors; but having cultivated them for nearly thirty years, and
observed them at intervals in their various native habitats for a
longer period, their present allotment is the result of an experience
to ma;a:clf satisfactory, and the more so, because in the main point,
viz. the separation or rather retention of C. dentata as a species,
my decision is not a solitary one.

In the Supplement to the ‘English Botany,’ Tab. 2790, a
figure of a fern, under the name of Cystopteris angustata, was
published, which, with its description, was evidently a mistake,
In the second edition of ¢ English Botany’ (1841), this figure was
introduced, contrary to my expostulations regarding its incorrect-
ness, and the description in the text quoted from that of the Sup-
plement, with only one remark for which I am answerable—* That
it (C. angustata) is only a variety can scarcely be questioned, but
it is nearer C. fragilis than C.dentata.” 1am the more confirmed
in that c-Finion from later observation, and now introduce it as a
variety of the species before us :—

C. FrRAGILIS, var. AngUsTATA. Tan, XX.

Frond oblong-lanceolate, bipinnate : pinnules linear-lanceolate,
more or less decurrent, acutely pinnatifid or toothed; ultimate
divisions narrow-oblong or linear.

Cystopteris dentata, 8, Hooker, Brit. FI,

Found in similar situations to those in which €. Sfragilis grows,
and occasionally accompanying it, especially on the loose stone
fences of North Wales and Cumberland.

Few ferns are cultivated with greater facility than C. fragilis:
although growing more luxuriantly, and assuming its more graceful
aspect when planted in soil and situation corresponding to its
natural habitat, the ordinary garden mould, unless very adhesive,
15 not ill adapted to its preservation. It may be grown in the
open border, forming, when not too fully exposed to the sun,
beautiful and clegant tufts that contrast well with the smaller
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ine texmination of the veins, have a disposition almost margmnal,
and indeed, where numerous and becoming confluent, as they
usually do in maturity, form a complete and striking border to the
under surface of the pinnules, very different to those of C. fragilis
and C. angustata. The rachis is very slender, smooth, and almost
universally of a deep brownish-purple hue. :

The variety C. Dickicana, Tab. XXII., is a verymarked and peculiar
one, apparently retaining its distinguishing characters under culti-
vation, The general outline of the frond is ovate-lanceolate, and
all of its divisions are broader and more rounded than those of the
normal C. dentata; they are likewise nearer together, and their
greater breadth occasions an overlapping of each other, that, added
to the more decided tendency to horizontality of the pinne, give it
at first sight the aspect of a distinet species. A close comparison,
however, with the latter plant soon dispels the illusion. The
Eimm and pinnules are often more or less confluent, instead of

eing quite distinet, thus departing from the bipinnate character.
The sori are never confluent in maturity, but have the intromarginal
position. Mr. Newman remarks, on the authority of Mr. Wol-
laston, that the spores of C. fragilis *“ are always echinate, those of
Dickieana simply verrucate” ; the latter is the case with those of
C. dentata, but whether a constant character of that species I am
not prepared to assert.

This remarkable variety was found by Dr. Dickie in 1846,
growing in a cave by the sea near Aberdeen, and has not hitherto
been met with elsewhere.

Whether the arrangement of the four allied forms of the genus
here adopted or proposed be correct or otherwise is of little import-
ance ; under either circumstance the two named as species, and
which I have always considered as such, will be useful as rallying-
Eﬂiuts to those who may feel inclined to discuss the subject. M.

loore, who has placed all the four as varieties of C. fragilis, ve-
marks: “I am inclined to think C. dentafa to be sufficiently
distinet to take rank as a species, and to look upon C. Dickieana
as an extreme form of it.” Mr. Newman, on the contrary, ob.
serves : ““ My own judgment, improved, but by no means matured,
by the observations of sixteen years, regards denfata as a nonentity,
angustata as a synonym of that nonentity, and Dickicana as a
possible, but by no means established species.” Farther on, he
adds: “The propriety of separating Dickieana from fragilis rests
on these grounds,—it is a perfectly healthy plant, not monstrous
or distorted, and produced freely from seed, becoming a perfect
weed ; whereas fragilis, under similar treatment, rarely reproduces
itself.  Cultivated in the same soil and in the same pot with
Jragilis, the latter becomes larger and more vigorous, Dickicana
smaller and less vigorous: and the more care the cultivator be-
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very common on the Alps and Pyrenees, and most of the growing

lants in our collections are of continental origin. Mr. Moore,
Eﬂwaw:r, observes that he has received specimens from Mr. Shep-
herd, of Liverpool, gathered in Derbyshire and Yorkshire, but
without any particular habitat being assigned. The species is very
distinet in character, when closely compared with any form of C.
[fragilis or C. dentata: the fronds are, strictly speaking, bipinnate,
but the pinnules are so deeply lobed or pinnatifid, that, although
always confluent, they give them at first sight the appearance of
being again pinnate ; the lobes are linear, very obtuse, and gene-
rally divided on the margin with two or three blunt teeth pointing
upwards. The venation is more or less compound, according with
the division and toothing of the pinnules, and the small roundish
sori are submarginal. The fronds are variable in height, from
two to six or eight inches in foreign plants, but I have never seen
any British specimens from the wall at Low Leyton above three or
four inches long.

It is not at all diffienlt to cultivate and multiply when once
established ; but is more susceptible of injury from the accumula-
tion of moisture about the roots than C. fragilis; good drainage is
therefore more imperative, but otherwise it may be similarly treated.
A sheltered situation in the out-door fernery is better than confine-
ment under glass.

CysrorTERIs MONTANA. Mountain Bladder-Fern. Tas. XXIV.

Fronds triangular bipinnate : pinnules of lower pinnz pinnate ;
ultimate pinnules and lobes deeply pinnatifid, their segments
toothed at the apex,

C}*atngterismuntnna, Link. Hooker and Arnott. Babington. Moore.

Fystl]pteris Myrrhidifolium, Villars.  Newman, Hist. Brit.

erns, 97. Polypodium montanum, Allioni. Aspidium mon-
tanum, Swartz.

First found as a British species in 1836, by Mr. W, Wilson, on
Ben Lawers, one of the Breadalbane mountaing, and since by others
in several localities on the mountains of Perthshire and Forfarshire,
but so sparingly distributed that it may be considered as one of our
rarest ferns. The rhizoma is filiform, branching and creeping, like
that of Polypodivm Dryopteris, ov P. calcareum, the latter of which,
eapaclal%; this species nearly resembles in habit and general appear-
ance. e fronds might almost correctly be regarded as ternate,
the two lower pinne, which are opposite, being so much larger than
the others as often to be nearly equal to them in the aggregate ; it
15 in this pair only that the pinnules are pinnate, all those of the
upper pinnz: being only deeply lobed : the lower inferior pinnule of
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The name, first applied by Roth, from the Greek dfvpos, apen,
probably refers to the turning back of the indusiuw.

Arnynrom Frorx-remiva.  Lady-Fern. Tas, XXV,

Fronds lanceolate, bipinnate: pinnae ljnear-lm]_mnla!:e, acurminate:
pinnules oblong-lanceolate, deeply serrated or pinnatifid.

Athyrinm  Filix-feemina, Roth. Babington. Moore. Newman,

lenium Filix-feemina, Bernhardi, Hooker and Arnott.

Aspidiom Filix-feemina, Swartz. Smith. E. B. Polypo-
dium, Linneus.

It occurs in most parts of the kingdom, less universal in its
distribution than Lastrea Filiz-mas, but equally abundant in those
localities that are adapted to its growth. Moist, shady situations
are essential to its full development, and though occasionally a few
stunted plants may be found on the exposed heath and hill-side, it
is on the sheltered hedge-bank, and in the damp wood and ravine,
that it attains the graceful and almost fragile character, which
acquired for it in long past times the popular name. The fronds
appear in May, springing in succession from the crown of a thick
and more or less elongated rhizoma, which occasionally, in old

lants, rises above the ground, in the form of a trunk or stipes,
rom a few inches to a foot or more in height : their early develop-
ment is very similar to that described under L. Filiz-mas, p. 19,
and they not unfrequently assume the vase-like arrangement of
those of the latter fern; in which case, and when of large size
especially, few vegetable productions equal thisin grace and beauty.
In the subalpine parts of the country I have often noticed speci-
mens so charactered, in which the central fronds had a height of
between four and five feet and were nearly erect, while the outer
ones drooping in every direction around them, the whole comprised
the most lovely arrangement of light green feathery foliage that it
15 possible to conceive. 1 once counted thirty-seven fronds com-
posing such a tuft. The general outline varies from a broad,
almost ovate, to a linear-lanceolate, and the rachis, generally bare
from about one-third to a fourth of its length, is sometimes feathered
with pinne gradually diminishing in size almost to its base. The
pinnz are much diversified as to disposition, being either alternate
or opposite, distant or close together, in different specimens. In
some instances the bipinnate character is departed from, the pin-
nules being decurrent. The division and serrature of the pinnules
are equally variable, and though the venation, owing to the delicate
texture of the frond, is readily traced, it is far from presenting that
regularity in its branching which would render it worthy of notice.
The position of the sori 1s always on the upper or anterior side of
P2
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and sand, and supplied during the growing season with abundance
of water, When potted, the ordinary compost will suffice ; but the
pots should be large, the bottom covered with small lumps of char-
coal, and placed in pans of water. In a shaded greenhouse, under
these eircumstances, this beautiful fern may be grown to great per-
fection, and it assumes a delicacy of hue ‘and texture resembling
those of tropical development. In the open air its beauty is much
enhanced by planting at such a distance from others as to allow the
foliage from each tuft to spread without interference, and this is a
good rule to be observed in the arrangement of all the larger tufted
species of the tribe; even in artificial wilderness scenery, if it be
not attended to, the general effect of the masses is greatly dete-
riovated.

In Ireland, 4. Filiz-femina abounds on most of the bogs, occu-
pying in the open parts of the eountry the position of the ecommon
brake on our heaths, and, like that, is employed as a packing ma-
terial for fish and frui,

Genus 7. ASPLENIUM,

GeN. CHAR. Sori linear-oblong, straight, attached along the upper
or inner side of the veins. Indusium opening toward the
mid-vein or inwardly,

»  The sori are in some species, as in 4. fonfanum, so short, that at
first sight the generic character may appear doubtful, but the posi-
tion of the indusium is more to be attended to in this genus than
the outline of the masses of fructification, The mid-vein is not
always present, a circumstance that has given rise to a division of
the genus by some botanists, and which is here adopted in the
arrangement of the species, on account of the difference of habit to
which it is allied.
The name, from the Greek a, privative, and awhajv, the spleen,
was bestowed on one of the European species, formerly in repute
as a remedy in diseases supposed to originate in an enlargement of

the spleen, and even considered capable of dissolving that organ if
administered in excess,

* Ultimate divisions with a distinct midyein, Asplenium,

ASPLENIUM FONTANUM. Smooth Rock Spleenwort. Tas, XXVI,

Fronds linear-lanceolate, rigid, bipinnate, glabrous: pinnz ob-
long-ovate : pinnules obovate-cuneate, with a few large angular
mucronate teeth. Rachis winged throughout.  Sori short, oblong,

Asplenium fontanum, Bernhardi, Smith, Hooker and Arnott.
Moore, Handb. ~Aspidium fontanum, Swartz. B, B. 2024.
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is no difficulty in keeping it; but it should be planted in mdﬂ
peat, and the drainage secured by filling the pot about one-fourt
with pieces of old mortar and charcoal intermixed. Mr. Moore
recommends elevating the caudex a little above the level of the soi
between two or three pieces of soft sandstone, and I have no doubt
the plan would be advantageous in securing the growth of a small
specimen ; though, if the arrangement below be such as to prevent
any accumulation of superfluous moisture about the roots, a plant
once established is not liable to damp off under ordinary care.
Although a comparatively small species, I have found that it requires
considerable space to extend its roots, and that it is safer to use a
large than a very small- pot, so that when settled it may remain
unsisturh-::d for two or three years at the least. The increase by
division of the main candex should be avoided by those who may he
desirous of retaining a fine specimen, as its growth is slow, and,
unless assisted by the temperature of a hothouse, liable to receive a
check that the plants do not readily recover. This remark is ad-
dressed to the amateur cultivator not possessing all the appliances
requisite to ensure success in propagation, and it is induced b
having witnessed the destruction of two noble specimens under the
infliction. It is an evergreen species, and, under cover, continues
its growth throughout the year,

AsPLENTUM LaANCEOLATUM. Lanceolate Spleenwort. Tas, XXVII,

Fronds lanceolate, bipinnate: pinnz ovate-lanceolate : pinnules
obovate, deeply and sharply tocthed. Rachis not winged. Sori
short, nearly marginal.

Aspleninm lanceolatum, Hudson. Smith. E. B. 240, Hooker and
Arnott, Moore. Babington. Newman.

A w&ay local species in this country, where it is almost exclusively
confined to the maritime counties of the south of England and
of Wales. Being a native of the Atlantic Islands and of the south
of Europe, it may be regarded rather as naturalized than indigenous.
In the Channel Islands, Jersey especially, it is most abundant. Its
favourite localities are in the crevices of rocks and old walls, and
lining the sides of wells and the shafts of deserted mines. The
fronds rise from a tufted base or crown, varying greatly according
to situation, in size, pesition, form, and even texture they are of a
bright green colour, the lower part of the rachis excepted, which is
purplish-black, when growing exposed to light. In shady and
moist places they attain a length of twelve or eighteen inches,
while on dry rocks and walls they often do not extend to more than
two or three inches ; sometimes they are erect in growth, sometimes









’ ffu;,f;f; PEETEME

Lol rersedreree - pderrediin.,



49

Asprentum Aprantum-NieruM. Black Spleenwort. Tas. XXVIIL.

Fronds triangular attenuated or ovate, twice or thrice pinnate :
pinne triangular: pinnules ovate or ovate-lanceolate, inciso-pin-
natifid, sharply toothed. Sori linear-clongate, approximate to the
midvein,

Asplenium Adiantum-nigrum, Linnews. E. B, 1950, Generally
adopted.

One of the most generally distributed of our smaller ferns, being
found in almost every part of the kingdom, growing in the crevices
of rocks and old walls and on shaded hedge-banks. The fronds
spring in tufts from the crowns of a slowly-branching rhizoma,
and vary greatly in development in different habitats, being often
on exposed walls and rocks not above two or three inches in length,
while under the influence of shade and moisture they extend to one
or two feet. The rachis is bare about half of its length, and this
part is glossy and of a deep purple almost black. The leafy portion
of the frond is mostly of an elongated triangular outline, but
sometimes perfectly deltoid, the lowest pair of pinna being always
longer than the others, unless occasionally in very small specimens
when an ovate-lanceolate form prevails. The piunz are pinnate,
obliquely triangular, and generally point upwards toward the apex
of the frond ; they differ much in division, but it is only in very
large fronds that the tripinnate character is fully developed. The
ultimate divisions are unequally toothed, the teeth being more or
less attenuated or obtuse, but always terminating in a point. The
venation is very distinet, and varies with the division of the frond,
the fructification being always produced on the inner or upper side,
near the separation of the branches from the midvein, and thus
oceupying the middle of the pinnules. The sori are linear, covered
at their first appearance with a white indusium attached on the
outer side to the vein; in maturity this is covered by the expansion
of the thece and the sori become confluent, often spreading so as
to occupy the whole under surface.

The protean character of this fern is apt to mislead the too
sanguine collector in his search for novelties, and an assemblage
of all its diversities of form would certainly puzzle the discrimina-
tive faculties of any one beholding them for the first time: a little
farther acquaintance, however, and especially the results obtained
by cultivating them under corresponding treatment, will soon
dispel any illusion regarding specific distinction. A very striking
difference is presented in contrasting the two extremes of form to
which it is liable, the intermediate and most common one being
that on which the foregoing description has been chiefly framed,
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borough in Yorkshire. On the shores of Ircland and in the
Channel Islands it is most abundant, Few of our native ferns
vary more in size and general aspect than this; in exposed situa-
tions the fronds being often not above an inch in length, while in
warm and sheltered ones they are not unfrequently one or two feet
or even more. The rhizoma is short, firmly fixed by long and very
slender wiry radicles that penetrate deeply into the crevices of the
rocks, which renders transplantation difficult and precarious; it
forms new crowns or branches that divide very slowly, so that in
plants of large size the fronds compose a dense tuft,” The rachis
18 bare for about one-third of jts length, glossy, and of a dark
purplish-brown colour, passing into black at the base. The pinnze
are nearly equal in length throughout, except towards the apex,
giving the frond generally a linear but slightly acuminated out-
line; they are of a deep green above, pale beneath, in maturity
of a firm, almost leathery texture, and so Placed as to point more
or less obliquely forward ; in form and distance on the rachis they
vary according to size and exposure, the general figure being an
oblong-oval, with an uncauai base, more or less auricled on the
upper side and truncated below ; the margin is serrated, and ocea-
sionally so deeply as to become lobed. The lateral veins are alter-
nate and forked, bearing the linear sori on the upper division,
Although so common and so widely distributed along our sea-
shores, this is a troublesome fern in eultivation ; 1t will not bear
exposure at all in the vicinity of London. I have tried it several
times on rock-work, and undep various treatment gs to soil and
elevation, but have never succeeded in keeping it through the
winter. In many of its native habitats it occupies caverns and

imitation cleft, a sma]] Devonshire Specimen, planted this spring,
bids fair to rival its wild associates, and, Judging from present
appearance and progress, to find itself quite at home, Independent
of the effect of cold upon plants, we do not pay sufficient attention
in cultivation to the circumstances attending their naturg] growth,
I have previously referved to the necessity of observation in this
respect, and believe the want of syl observation to be a main
obstacle to that success, the failure of which is go often deplored
by the fern amatenr., Now, in regard to the species before us, it
will be found, almost universally, growing sheltered from the wind,
and so disposed as to avoid the lodgement of yajn upon the fronds ;
the latter is a point most essential to the health of ap evergreen
fern, and if attended to, would, as I know from experience, ensure
that duration which is in many instances so equivocal. In pot-
cultivation, A. marinum requires the same care of ensuring perfect
drainage that is necessary to rock-plantg generally.  The g1l may
G2
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innz, mostly opposite, vn.r{lin distance, and are of a roundish oval

orm, sometimes nearly rhomboidal; they are of a decp glossy
green colour, slightly crenated on the margin, and attached to the
rachis by a very short stalk formed hdi the attenuation of the
wedge-shaped base. The lateral veins divide about midway into
two or rarely three branches, the upper one bearing a SOrus near
its extremity, obliquely pointed towards the apex of the pinna.

The fronds are occasionally forked or even multifid at the apex ;
but this is not a character ‘sufficiently permanent to constitute a
variety. Plants having the pinna of a thin texture, and more or
less deeply pinnatifid, are sometimes met with, and such have
retained this character under cultivation, constituting the variety
incisum of some botanists. It is generally bavren,

The common Spleenwort is very easily cultivated, and is amon
the most elegant of the smaller ferns, and, above all, admirably
adapted for the decoration of shaded rock-work. Of course we
must be guided in our treatment by bearing in mind, as in regard
to other species, the conditions of its natural growth. Many
persons think that if they put the root of a plant into soil, and
water it, they have done all that is necessary, and are surprised and
disappointed when their expectations are not realized, Now, the
wall and rock ferns require something more than this, or they will
not grow to please us. The thin succulent extremities of the wiry
roots, insinuating themselves into every crevice, and absorbing on
all sides the scanty moisture retained by the coarse material upon
which they vegetate, are in removal generally left behind; and yet
the plant is expected to live and flourish, for the simple reason
that, as it must have been half-starved upon the dry wall, and now
has plenty to feed upon, it ought to do so. The decayed mortar
and the mouldering brick, while they afford the potash, lime, and
other mineral substances necessary to fern-structure, ensure the
grand requisite of drainage, and admit no accumulation of moisture
beyond that which is essential to vegetable life. Stagnant water,
and especially when lodged in soil abounding in decomposin
organic matter, is fatal to most of the species of this genus; an
though A. Trichomanes will flourish under shelter in almost any
kind of compost employed by the fern-grower, I have never found
1t succeed so well in the open air, under exposure to the alternate
wet and frost of winter, as when planted in old mortar mingled
with a very small proportion of sandy peat. It may be grown in
pots in the green-house or in a cold frame, but does not like con-
finement for an length of time; and though the shelter of a bell-
glass is favourable to its full development within-doors, frequent

change of air will alone prevent it from eventually becoming un-
healthy.,
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sheltered situation it seems almost, if not quite, as much at home
as among its native alpine rocks,

¥k Ultimate divisions without a midvein. Amesium, Newman.

AspLENiuM Rura-mumaria.  Wall-Rue. White Maiden-hair,
Tas. XXXII.

Fronds deltoid, bipinnate: pinnules rhomboid-wedge-shaped,
notched or toothed on the upper margin, Indusium jagged.

Asplenium Ruta-muraria, Linneus. Smith. E.B. 150. Hooker
and Arnotf. Moore. Babington. Amesium Ruta-muraria,
Newman, Hist. Brit. Ferns, 253,

Very common on old walls throughout the kingdom, but indi-
genous to the mountainous and subalpine portion of it, where it
grows in the fissures of the rocks: its original migration from the
latter is indicated by the fact of its occurrence being gradually less
frequent as we advance from the central counties of England toward
the eastern coast. Its predilection for brick walls was noticed at
an early period, hence the common English name, and it may be
accounted for by the preference it exhibits in the wild state for
rocks of calcareous composition. In general appearance and sta-
ture it is very much diversified; in the low countries, as a wall-
plant, we are familiar with it as one of small size, with fronds
sparingly divided, from half an inch to two inches in length ;
while, in the rocky clefts of the hills of Derbyshire, Wales, and
Scotland, they attain a length of six or eight inches, and a branched
habit that might readily induce the casual observer to regard it as
a different species. Ouc figures are rather to be taken as expressive
of the ordinary than of the alpine form, which latter i subject-
to considerable deviation. The fronds grow in tufts from the ex-
tremity of a slowly extending and branching rhizoma ; they are of
a thick, almost leathery substance and deep green colour, but in
exposed situations always covered with a glaucous secretion, whence
the name White Maiden-hair, In oung and starved specimens,
the fronds are sometimes undividci or only simply pinnate with
roundish or reniform pinnz, but the more compound character and
triangular outline above assigned prevail even in comparatively
small plants. The normal arrangement of hoth pinne and pin-
nules 1s alternate, but they are not unfrequently opposite in the
dwarfer forms, and the latter vary in figure from hlunt];.r wedge-
shaped to rhomboidal, more or less attenuated in both directions,
80 as to become in some instances almost linear ; under all circum-
stances the upper margin is irregularly toothed or serrated, the
wedge-shaped base entire. The veins diverge in a flabelliform man-
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berland ; in three or four places about Borrowdale, Cumberland,
growing in the clefts of the rocks; and Mr. W. Hawker writes that
he met with two plants of it this summer (1854) growing with
Aspleniumn septentrionale, on a precipice near Scaw-fell. In North
Wales, it has been collected near Llanrwst, and in the Pass of
Llanberis. The habit of this fern approaches so nearly that of the
preceding, that many botanists consider them to be merely varieties
of the same species ; and some forms of 4. Rufa-muraria certainly
do resemble it in foliation, to a degree that appears at first sight
to render the question of identity far from doubtful : the general
outline of the frond, however, and its division are very different ;
in the presentit is narrow lanceolate or linear, and never more than
simply pinnate, it is likewise of thinner texture and lighter green
colour. The pinne, though varying in form and size upon the
same frond, are always distant and directed upwards ; they are
generally of a narrow wedge-shape rapidly attenuated downwards
into a slender stalk, toothed or notched at the extremity, and, the
lower ones especially, not unfrequently divided into two or three
lobes ; not however showing any tendency to the bipinnate charac-
ter. The sori are developed like those of its near ally, but differ
in the margin of the indusium being entire. The fronds are usually
from two to four inches in height, but some preserved specimens
from the Tyrolese mountains measure six or seven inches.

The scarcity of this fern has hitherto prevented experiment upon
its growth in the open air, in which it would probably succeed as
well as the preceding. It is usually kept in the house covered by
a bell glass, but iz liable to die off during winter, and even in the
full growth of summer, without frequent attention to change of
air, and avoiding the accunmulation of moisture upon the fronds.
In planting it is advisable to keep the crown a little elevated above
the surface, and the soil may be a mixture of sand and peat, to
which some add a little decayed vegetable mould; T do not con-
sider the latter necessary, if it be not injurious, by contributing to
the retention of water around the roots, the supply of which ought
to be limited so as merely to prevent positive drought.

It is remarkable that “the plant before us should oceur both in
this country and on the Continent in company with Asplenium
seplentrionale, and always very sparingly. To even hint at any
probability of connection between them will perhaps horrify some
of our modern manufacturers of new species, accustomed as th
arc to measure differences by half hair-breadths, but under the
risk of being classed as an innovator against all the established
laws of specific distinetion among ferns, I believe this may be the
case; indeed, that if the three British species of the Amesium series
are not really varieties of the same, dependent upon eircumstances
fluencing their primary development, the affinity of the present
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~ 3. lobatum. Fronds strap-shaped below, dilated at the upper
part and divided there into two or more acute lobes. Moore, Handb.
175, fig. B8, 178, " g _

When the midrib divides only once, it is the variety furcatum,
The lobes are generally flat, and fertile like the lower part of the
frond. In some instances the primary division of the rachis occurs
in that part which may be regarded as the petiole. This constitutes
the variety ramosum, of which however a correspondent form is met
with in the next. :

4. multifidum. Fronds strap-shaped below, dilated above, repeat-

edly divided toward the extremity; the lobes more or less obtuse,
undulated, crowded. Moore, Handb. 175. Phyllitis multifida,
Ray. ]
: %his is a very beautiful variety when grown luxuriantly, but is
liable to pass into the preceding form in dry seasons and situations.
The lower part of the frond is fertile, the undulated terminal lobes
barren.

5. laceratum. Fronds broad, the margins deeply and irregularly
inciso-lobate, or pinnatifid. Moore, Handb. 175.

This remarkable variety was found by Mr. Young of Taunton,
on 2 wall in that neighbourhood, and he has kindly favoured me
with original specimens of it and of another, which he has named
endivaefolium, obtained by sowing its spores ; the latter chiefly dif-
fering in having the fronds broader, more deeply divided, and the
lateral lobes lacerated and toothed at the extremity, while the broad
apex 1s repeatedly divided like that of multifidum, which it resem-
bles in having the terminal divisions barren, while the rest of the
frond bears sori abundantly. The leading character in these two
varieties seems to consist in the deep incision and lobing of the
lateral margins, and in the greater comparative breadth of the
frord, which is sometimes almost as broad as it is long. I include
them under the same general denomination, because the distin-
guishing features of the so-called endivefolium do not appear to me
to be permanent ; such at least was the case this year in the grow-
ing specimens at Kew, originally forwarded by Mr. Young, in’
which the two extreme forms and several intermediate ones were
developed from the same root.

The broad bright-coloured patches formed by this fern and its
varieties render it highly ornamental in contrast with our other
native species in cultivation, and its evergreen habit is an especial
recommendation to abundant plantaticn out of doors, as well as in
pots among the. less hardy exoties of the greenhouse. Though
not ahsolutely requiring the same degree of shelter that is necos.
sary to the preservation of many ferns, the Hart’s-tongue may be
regarded as a free-growing plant : it can only be obtained in its
more luxuriant and ornamental condition by keeping it shaded
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ruins, rooted deeply in the decaying mortar, and often accompany-
ing Asplenium Ruta-muraria and Trichomanes. Like other natural
importations from the south, it is found most abundantly in the
western maritime counties that receive the more direct flow of the
tide, and has progressed slowly towards the northern and central

arts of the kingdom; in Scotland it has not yet traversed beyond

erth, and is still regarded as a rare species; while in Ireland its
copious distribution seems to indicate an earlier arrival. The fronds
are evergreen, the new ones making their appearance in May, and
at intervals throughout the summer: they vary considera ly in
size according to situation, and our figure may be regarded as re-
presenting the medium, from three to five inches in length, but
where much exposed they are often not more than a third of this,
and in very sheltered places sometimes extend to eight or ten
inches. Some specimens sent from Teneriffe and Madeira mea-
sure more than a foot and a half, with a greater proportionate
breadth, that induced me at first to believe them of a different
species. It is, however, a fern that cannot be mistaken, and I am
informed that seedling plants, raised from the spores of these
giants, assumed the general aspect of those of British growth. The
general outline of the frond is varied from linear to linear-lanceo-
late, and the alternate segments are occasionally so far separated
by the extension of the rachis as to assume the character of pinnz,
especially where growing in the deeper fissures of rocks, The
whole of the under surface is densely clothed with brown, pointed,
imbricated scales, finely serrated on their margins, the outermost
of which extend beyond the margins of the segments and often
overlap them : on the unexpanded fronds these scales are white
and silvery. The venation is not very readily traced unless in the
young state of the frond, or by carefully removing the sori and
scales from the back of an old one, when they will be found to
accord with the description of them given under the generic cha-
racter. The sori are oblong; their disposition has been alread
noticed, as well as the obscure nature of the indusium : the latter
organ, if we are justified in so terming it, is rendered unnecessary
as a proteeting cover to the thec, in consequence of the disposi-
tion of the scales ; which are arranged in regular series along each
side of the veins and venules, pointing outwards, and conceal the
sori by their broad bases, which completely overlap them in their
immature condition,

The medicinal value of Ceterach has long been exploded by
European practitioners, though still believed in among those of
the East, It scems to have been the true Asplenium of the Greeks,
mentioned by Dioscorides and others, and which, according to

Vitruvius, annihilated the spleen of the Cretan swine that fed
upon it.
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and uncultivated ground, in woods and thickets, and on rock
hills, especially about pools and water-courses. [ts continenta
distribution is wide, extending from Swedish Lapland to the bor-
ders of the Mediterranean, The barren fronds, which remain
throughout the winter, are always more or less spreading in their
habit, and, where uninterrupted by surrounding vegetation, gene-
rally prostrate; they are pinnatifid, smooth, dark green, and leafy
nearly to the base, the leafless portion of the rachis being shaggy
with lanceolate membranaceous scales; the segments are linear,
flat, obtuse at the extremity, more or less approximate, and re-
markably regular in disposition: the ordinary length of these
fronds is from six to twelve inches. The fertile fronds are always
erect, from one to two feet in height, and distantly pinnated : the
pinn are contracted, linear, generally pointed, and with the mar-
gins recurved, not above half the width of the barren segments,
one to two inches in length on the upper half of the rachis, but
little more than rudimentary below: the rachis is in most in-
stances of a dark purple hue, smooth and glossy. The peculiarity
in venation above described, in the remarks on the generie charac-
ter, does not belong to the barren frond, the lateral veins of the
lobes branching dichotomously about the middle, and their divi-
sions extending to the margin, the main or upper branches not
anastomosing, The fertile fronds may be found from May to
October, but they soon wither away after the dispersion of the
orules,

apLikc most other ferns, this is liable to deviate from the normal
character, and occasionally such deviations may under peculiar
treatment become permanent in cultivation, but my own experience
has not confirmed this: it is true that specimens sometimes oceur
in which the frond of Blechnum boreale is divided at the extremity,
and more frequently, in which the intended fertile frond has all of
its pinnz abortive, the rachis merely developing their rudiments ;
but I have found the recurrence of such monstrositics too uncer.
tain to admit of enrolling them as varieties.

It is a highly beautiful fern, well worthy of cultivation as an
evergreen little liable to injury by frost, and, during the summer,
presenting an elegant contrast in its varied fronds, and a habit
totally dissimilar to that of all our larger species. In moving it
from its natural habitat, care should be taken to bring away as
much of the soil as convenience will admit ; otherwise our labours
will be probably disappointed, us it does not readily form new
roots. Krom want of attention to this cireumstance 1 used to
regard it as one difficult to establish, a character quite undeserved,
as few of our native species are more readily naturalized in the
garden. When planted among rock-work, it must be so placed as
to receive abundant moisture, and the soil employed should be more

1
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Preris aquirtva. Common Brake. Braken. Fagle Fern.
Tas. XXXVIIL.

Fronds deltoid, with an elongated stem.like petiole, bi-tripinnate ;
primary pinn opposite ; ultimate segments oblong, obtuse.

Pteris aquilina, Linneus. Smith. E. B. 1679. Hooker and Arnoft,
Babington, Moore. Eupteris aquilina, Newman, Hist. Brit.
Ferns, 23,

Abundant on heaths and moors, and on stony and sandy pastures,
as well as in woods and thickets, throughout the kingdom. The
rhizoma, of a dark colour and velvety exterior, extends far below
the soil, branching and creeping in every direction, so as to form,
where long established, a densely interwoven horizontal network at
a greater or less distance below the surface, according to the cha-
racter of the subsoil. It has often heen observed that the plant is
not found over chalk, a circumstance, however, apparently due
rather to the ordinary shallowness of the soil over that rock in
England, than to any prejudicial influence of the chalk itself, The
repeatedly compound fronds grow upward, at intervals, to the
height of from six inches to eight or nine feet, according to the
fertility of the spot, or as they are more or less exposed or sheltered S
n a moist wood, near Hampstead-heath, I once measured one up-
wards of thirteen feet long; such inordinate growth is rarely
attended with the production of fruit, The stem-like portion of
the rachis is light yellowish-green, passing into a purplish-brown
or black at the lower part; the leafy part of the frond deep green,
and smooth on the upper surface, pale and hairy beneath. The
compound character varies according to size and other eircum-
stances ; the primary pinne, usually opposite, are generally broad,
the secondary ones narrow or linear-lanceolate ; the pinnules, or ulti-
mate divisions, are sessile, always confluent towards the extremity,
oblong and obtuse. Owing to the peculiar disposition of the wood
tissue and its dark hue, a transverse section of the lower end of the
rachis presents a fanciful image of an oak-tree, or, if cut obliquely,
of the imperial or spread-eagle ; in either case it is a pretty object
for the microscope. The fronds appear above ground m May, but
are liable to be destroyed by very slight frost before they have un-
folded, and, when mature, are always among the first natural objects
whose change of appearance indicates the approach of winter,

No permanent varieties occur of this most common fern, though
it is liable to considerable modification in_different localities. It is
seldom cultivated, on account of its tendency to overrun other
species, a vagrant habit that is difficult to control. Some trouble
and f{e%uent disappointment may be incurred in the endeavour to
establish it, either in pots or in the garden, on account of the depth
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ginal line covered by the reflexed epidermoid prolongation of the
edges of the pinnules, seems to denote a nearer structural affinity
to Pteris. : ‘ .

The name, from the Greek @A)os, lmpI{mg difference or change,
evidently alludes to alteration that takes place in the appearance of
the sori as they become confluent.

Arvosorus crispus, Parsley Fern. Curled Rock-Brakes. Tas.
XXXIX,

- Fronds deltoid, bi-tripinnate, of two kinds: ultimate divisions of
barren fronds wedge-shaped, cut and toothed ; of the fertile linear-
oblong, entire.

Allosorus crispus, Bernhardi. Babington. Moore. Newman. Pteria
crispa, Linnaus. Smith. E.B.1160. Cryptogramma erispa,
Brown. Hooker and Arnott. E. B. ed. 2, 1443. Osmunda
crispa, Linneus, Sp. Pl.

This elegant little fern is exclusively European, growing in the
more sheltered crevices of mountain rocks, from Lapland to the
Mediterranean. In this country it is generally regarded as a com-
pars.tivelir rare, or at least local species ; the former it certainly is
not, the latter only in accordance with its alpine habit. In Scot-
land its distribution is a wide one, though apparently less abun-
dant than in the North of England and North Wales, where it
often grows profusely on the ledges and in the narrow clefts of the
slate and trap rocks. Southward it is found more sparingly, and
is rapidly disappearing owing to the rapacity of collectors. In
Ireland it has been rarely met with. The fronds spring in tufts
from a slowly creeping and branching rhizoma, the fertile ones
growing erect from six inches to a foot high, the barren ones,
more numerous, being not above half that height; the latter are
of a bright yellowish-green, and much resemble, at first sight and
when newly expanded, the leaves of a small umbelliferous plant.
The ultimate divisions of the barren frond vary in form in differ-
ent specimens from wedge-shaped to oblong or oval, and in being
entire or toothed and serrated : those of the fertile frond are oval,
oblong, or linear, stalked, mostly ‘entire, but in some instances
forked at the extremity, and occasionally showing a tendeney to
become hastate below ; the reflexed margins nearly meet in the
middle at first, so as to completely cover the fructification. The
circular form of the sori is only evident when examined at an early
stage: no trace of an indusium has yet been observed.

The delicate green hue and close growth of the Parsley Fern
render it one of the most beautiful among the smaller species, but
its duration is very limited, the fronds appearing in May and
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here from warmer lands, being only locally distributed in
situations open to such arrivals fmmvirlf:a Atlantie. Cornwall,
Devonshire, and Glamorganshire, and the southern and western
parts of Ireland, afford its princ:pal_ British ]_ml:utpts, and it i3
rarely found very far from the sea; indeed chiefly in moist mari-
time caves and on rocks and cliffs where it is exposed to the
spray, and especially where fresh water trickles down their sides,
A perpendicular surface seems most favourable to its development,
and hence the mouths of old wells and the deserted shafts of
mines are occasionally tapestried with its beautiful foliage. Its
geographieal distribution over the warm and temperate parts of
the globe scems, from the testimony of botanists of high repute,
to be almost universal. The slender, black, scaly rhizoma creeps
and branches slowly in every direction, sending up the light fronds
in lax tufts from t{e extremities, varying in height, according to
the situation, from three or four 1113::; to a foot. The hair-like
fineness of the rachis and its branches, and their glossy, black, or
purplish-black hue, originated both the Latin and FEnglish names
of the species, but they are not peculiar to it. The pinnules, di-
stinct, with capillary stalks, are somewhat flabelliform in general
outline, with an unequally wedge-shaped base; they are of a ve
thin, almost membranaceous texture, and delicate, bright, thoug
rather glaucous green colour, and divided at the top into several
nnequﬁ" segments, which are either serrated or have their extre-
mities folded backwards, bearing the sori, which thus appear to
form an interrupted marginal line : their true character and posi-
tion is given under the generic character, and illustrated by the
right-hand enlarged figure on our plate.

This elegant fern had formerly high medicinal repute, especially
as a diuretic and expectorant, but is now only remarkable in an
economical point of view as giving name and a slight flavour to
the well-known Capillaire, which is prepared by pouring boiling
Bﬂl'llp upon the freshly-gathered fronds. It grows abundantly in
the South of Europe, where, however, the North American 4. pe-
datumn is often employed as a substitute, being cultivated for the
purpose. They are both astringent, and the s rup is esteemed
useful in coughs and other pectoral allments, but a strong de-
coction of the latter plant is said to act as an emetic. In the
South Isles of Arran, on the coast of Galway, where the Maiden-
bair grows profusely in the fissures of the limestone rocks, the
People use a decoction of the fronds as a substitute for tea.

The great beauty of the foliage of the Adiantum would render it
a valuable decoration to the ruin, rock, and fountain in ornamental
gardening, but, like other maritime self-naturalized species, it is
liable to be destroyed by frost, unless planted in warm and shel-
tered situations ; indeed, it is scarcely possible to preserve it alive
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et seq., of which the limits of the present work will not admit an
extract.

In the durability of the fronds for several suecessive years, in
general habit and texture, Trickomanes has all the characters of a
tropical species, and though naturalized in our sister island, under
the influence of a very moist and temperate climate, would pro-
bably not bear exposure even in corresponding localities in Eng-
land, where the winters are so much more severe, and the dgying
effects of the easterly winds in the spring so generally prejudicial

to vegetation,
Genus 15, HYMENOPHYLLUM.

GEN. CHAR. Sori marginal. Thece sessile on a columnar sub-
clavate receptacle within a two-valved involucre of the same
texture as the frond,

The name, from usw, a film or membrane, and biANov, a leaf,
is expressive of the pellucid filmy texture of the frond. The genus
formed a part of the Linnzan Trichomanes, but was separated by
Sir J. E. Smith, in consequence of the bivalvular involucre and
short receptacle. The division is rather one of convenience than
admissible on a structural foundation. The two British species
carry a fragility of form and texture almost exclusively charac-
teristic of the smaller species of tropical ferns, to the highest lati-
tudes in which it seems capable of existing.

HyaeNorryiruym TuNsRIDGENSE, Tunbridge or Common Film
Fern. Tan. XTI

Fronds membranaceous, pinnate : pinnz distichous, pinnatifid,
decurrent, forming a broad wing on each side of the rachis; the
segments linear, undivided or bifid, spinosely serrated. Involucre
solitary, axillary, suborbieular, compressed ; the valves spinosely
serrated.

Hymenophyllum Tunbridgense, Smith. . B. 162. Hooker and
Arnott.  Babington, Moore. Newman, Trichomanes Tun-
bridgense, Linnaus.

Abundantly distributed in the north-western and southern eoun-
ties of England, in mountainous and rocky districts ; in Wales;
and less frequently in the Highlands of Scotland, and in Ireland ;
growing on shady wet rocks, and among moss on the trunks and
roots of old trees, or on the ground near lakes and rivalets, The
black and thread-like rhizoma spreads and branches widely, form-
ing a kind of turf over the surface on which it grows, and from
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stalked, solitary, axillary, ovate, inflated ; the valves entire. Main
rachis very slightly winged,

Hymenophyllum unilaterale, Willdenow. Moore. Newman. Hy-
menophyllum Wilsoni, Hooker. E. B. Supp. 2686, Hooker
and Arnott. Babington. :

Found in similar situations to the preceding, which it frequently
accompanies. Its distribution is more extended, especially in Scot-
land, where its extreme limit is Unst, the most northern of the
Shetland Islands. In general appearance this is not very much
unlike H. Tunbridgense, with which it was for a long time con-
founded ; but the fronds are far less delicate in texture, and com-
paratively rigid. The principal characters of distinetion are found
n the fructification, which, oceupying a similar position, is stalked
instead of sessile; the involuere proportionally longer and ovate
instead of rounded, with very turgid convex valves, meeting by
their edges, not compressed toward the apex, and never at all ser-
rated. The tendency of the pinnze to assume a recurved position
is not a character to be depended upon, but the darker green hue
and less compact growth will generally enable the observant eye to
distinguish the present at a glance from H. Tunbridgense, a plant of
more elegant habit. The involueres are generally curved forward.

The treatment required for cultivation is the same as that already
noticed for its congener, and will succeed with the exotic species
of this curious family, all of which are well deserving the attention
of the amateur cultivator.

Genus 16, OSMUNDA.

Gex. Cuar. Fructification naked, clustered on contracted rachi-
form portions of the frond, forming a (generally) terminal
panicle. Thecwe stalked, subglobose, reticulated, two-valved,
opening vertically.

- The name is from the Saxon, Osmund, ‘domestic peace,” but the
origin of its application is unknown, though several romantic
legends are connected with it.

The ferns of this genus differ greatly from those of all the pre-
ceding, not only in the peculiar disposition of the fructifying masses,
which occupy, upon the veins or branches of the rachis, the place
of the leafy tissue on the upper part of the fertile fronds, but
likewise in the structure of the thece ; these are exannulate, or
without that prominent articulated continuation of the supporting
stalk, by the ultimate extension of which those of ordinary ferns
are torn open to discharge the spores ; their tissue is opaque, very
regularly reticulated, and the bivalyular dehiscence takes place
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To thrive under cultivation, the Flowering Fern should be
planted in a shady situation, either in peat or a mixture of peat
and yellow loam, and be plentifully supplied with water; with
these requirements it may be grown with little, if any, deteriora-
tion of its wild luxuriance, and will constitute one of the most
beautiful ornaments of the fern garden, as well on account of its
own stately habit, as by the contrast its foliage presents to that of
the other large species. When planted near water, the outer
fronds often assume an elegant curve, bending over so as to dip
their extremities into the pond or rivulet, and it is in such situa~
tions that they attain their greatest length.

Genus 17, BOTRYCHIUM,

GeN. Cuar. Fruetification naked, clustered on a contracted
branched frond, forming a unilateral panicle. Thecw sessile,
globose, opaque, two-valved, opening vertically.

The name is from the Greek Borpus, a bunch of grapes, which
the branched clusters of globular thecs somewhat resemble.

In this and the following genus, Ophioglossum, the venation,
instead of being circinate as in ferns generally, is straight, The
fructification, resembling in Botrychium that of Osmunda in dis.
position and origin from the branches of the rachis, differs in the
coriaceous and non-reticulated texture of the thecae. The species
are few, but widely distributed, extending into Australia in the
southern hemisphere. North America yields about half the num-
ber at present known, viz. five species : of these B. Virginicum is
remarkable as being the largest of the genus, and is known there
by the name of Rattle-snake Fern, probably, as Pursh observes,
from its growing in places where those reptiles are generally
found, and yielding them an agreeable covert, though it is stated
by others to be one of the Indian remedies for the bite

Borrycnrom Lunania, Moonwort. Tam. XLV,

Barren frond pinnate: pinne lunate or fan-shaped, notched or

crenate on the outer margin, Fertile frond springing apparently
from the common rachis,

Botrychium Lunaria, Swartz. Hooker and Arnott. Babington,
Moore. Newman. Osmunda Lunaria, Linneus. E, B. 318,

The Moonwort, though scarcely to be considered a common
Species, is not at all confined in its distribution, either in Great
Britain or Ireland; in the former, its localities are only limited
by the two extremes of the Isles of Wight and Shetland, in the
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turbing the roots, and afterwards keeping the grass around well
trimmed to prevent overgrowth. The plants removed, with a
small portion of soil only, at the period of fructification seldom
live beyond the following year. The turf should be planted in
an exposed situation and where water cannot become stagnant
around it.

Genus 18, OPHIOGLOSSUM.

GeN. Crar. Fructification arranged on the margins of a eon-
tracted simple frond, forming a flattened stalked spike. Thece
sessile, connate in two rows, opaque, opening transversely
with two valves,

The aspect of the Furopean species warrants the generic name,
from d¢pes, a serpent, and yAdoca, a tongue.

The species, few in number as at present known, are chiefly
natives of warm climates,

Ornrosrossum vureatum. Common Adder’s-tongue. Tas.
XLVL

Barren frond ovate, obtuse, spathe-like. Fertile frond club-
shaped, springing apparently from the common rachis.

Ophioglossum  vulgatum, Linneus. E. B. 108. Generally
adopted.

Though local in its distribution, and more frequent in England
than in other parts of the kingdom, the Adder’s-tongue is gene-
rally abundant in those meadows and pastures in which it has
once settled, sometimes even prevailing to such an extent as to

me injurious to the grass. The situations it prefers are rarely
those which foster the Moonwort, the latter requiring a dry, while
the present plant flourishes best in a moist soil. The whole plant
is succulent and much resembles Botrychium in habit, and in the
development of its double frond, but differs in the production of
the new plant externally instead of within the base of the old one,
a circumstance illustrated in our figure. The height varies accord-
ing to the luxuriance of the surrounding vegetation from two or
three inches to a foot. The barren frond, of a pale yellowish-
green, invests the rachis of the fertile one as the spathe of the
Arum does its fruetification ; its form is ovate varying to ovate-
lanceolate, more or less obtuse: the venation is more complicated
than is usnal in the fern family, anastomosing and forming an
irregular network. The thecw are imbedded in two parallel series
on the margins of the club-like termination of the inner frond, to
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SeEcIMENS of the two following ferns were not obtained sufficiently
early to be introduced in their proper order. The genus
Gymnogramma ought to follow Polypodium.,

Genus GYMNOGRAMMA.
Gz, Cuar.  Sori linear, naked, forked, eventually confluent,

Named from the Greek yupvos, naked, and ypdupa, a line or
letter; the situation of the sori, without indusium, upon the forked
veins of the frond, presenting some resemblance to letters, or other-
wise from their linear form,

GYMNOGRAMMA LEPTOPHYLLA. Tas. XLVIII.

Fronds ovate, sub-deltoid, bipinnate, fragile : pinnz roundish
wedge-shaped, three-lobed, the lobes cut and toothed, obtuse,

A native of the south of Europe and of the Atlantic Islands,
this has no farther claim to a place among British species than
from its occurrence in Jersey, where it is not ve local in its dis-
tribution, being found in several parts of the island growing in
shaded moist places among mosses and Marchantia, especially on
hedge-banks and near s rings, in a light sandy loam. It is g
biennial plant, so far as that it appears to develope from the spores
late in the summer, not sending up the longer fructifying fronds
until the following year. The early fronds are small] very little
divided, spreading over the ground, and usually barren ; the later
rise to the height of three or four inches, are generally few in
number, and varying in division, according to their luxuriance
being bi- or tripinnate, and the pinne and pinnules opposite or
alternate: the ultimate pinnules are bluntly wedge-shaped, or
rounded, about three-lobe » and the lobes terminate with two blunt
teeth. The linear sori depend upon the termination of the vein on
which they develope ; this is sometimes simple, but more generally
forked, each branch as it diverges bearing its portion of the theca,
s0 that the sorus, commencing on the prineipal vein, becomes forked
likewise : in maturity they are confluent and often cover the whole
under-surface of the pinnules.

The chief requisites for this species in cultivation are a light
friable soil and a moist atmosphere: it appears to grow with
equal luxuriance in sandy loam or g mixture of peat and sand.
In the hothouse it springs up spontaneously after the first intro-
duction,
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EQUISETACE.E.

Leafless plants, with branched, striated, fistular, jointed stems ;
the articulations separable, surrounded at the base by a membra-
naceous toothed sheath. Fructification in terminal cones or spikes,
consisting of stalked peltate polygonal scales bearing thecs on the
under surface. Sporules ovate or subglobose, spirally encompassed
by elastic, hygrometrical, club-shaped filaments. The order con-
sists of a single genus,

EQUISETUM. Horse-tail,

Gen. Caar. The same as that of the order,

The species of this remarkable and most isolated of all the vege-
table forms at present extant are few, probably not more than from
ten to fifteen, certainly under twenty; but they are widely dis-
tributed, growing in moist ground and on the borders of lakes,
ditches, and rivers in various parts of the world, from Lapland and
Siberia to the countries within the tropics. Their habit is her-
baceous, the stems being annually renewed from a creeping rhizoma,
although in some instances they retain their vitality for indefinite
periods after the cessation of growth. The largest of the European
species has a height of five or six feet, but within the tropics one,
at least, attains that of fifteen or sixteen. In some instances the
rhizoma extends so widely and rapidly beneath the soil as to
render them troublesome weeds. The true stems are rigid, rough
to the touch, longitudinally striated, and tubular; the principal or
central cavity being often surrounded by many smaller ones, and
interrupted at intervals by the separable joints. Although desti-
tute of true leaves, each articulation is invested at its base by a
toothed membranaceous sheath, apparently formed by the union of
several rudimentary verticillate ones; from beneath which, in the

eater number of the species, spring whorls of branches, jointed

ike the stem, similar to it in general structure, and corresponding
in number to the teeth of its sheaths and the strim upon its
surface.

The fructification of these plants is occasionally developed on
separate stems, which make their appearance previously to those of
Lglpm-.:ral growth, and are, ordinarily, unbranched, suceulent, and so

ifferent in aspect from the others, that the uninitiated observer

would find a difficulty in recognizing the species to which it apper-

tams. Under all circumstances the structure of the cones is pecu-

liar, and so nearly alike that the description of one will suffice for
B2
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ing the work of the cabinet-maker, turner, and whitesmith previous
to the process of polishing ; but their employment by the manu-
facturer declined on the introduction of glass-papers and other con-
trivances of the kind, more easy of adaptation than these natural
files. In their place in the vegetable world, they are important as
colonists and contributors to the progressive elevation and fertiliza-
tion of the soil.

The British species are all amenable to cultivation, and, when
once established, easily kept and less liable to suffer from casualties
than are many of the %‘cma. The admirers of the latter will not
fail to appreciate the beautiful contrasts of form which they afford,
when carefully grouped among their more familiar and more highly
prized, because better known, favourites.

The English name, Horse-tail, and the Latin generie, from equus,
a horse, and sefa, a bristle, are characteristic of the general appear-
ance of the branched species.

% Stems of two kinds : fertile ones simple, succulent, of a brownish fue,
appearing in the spring before the sterile omes and soon dying
away : sterile ones with whorled branches, harsh, green, remaining
throughout the summer.

Fouiserun ArvENse. Corn Horse-tail, Field Horse-tail. Tas. L.

Fertile stems unbranched ; their sheaths distant, loose. Sterile
stems slightly scabrous, with twelve or fourteen furrows and striz ;
teeth of the sheaths lanceolato-subulate ; branches simple, erecto-
patent. General outline attenuated upwards.

Equisetum arvense, Linneus. E. B. 2020. Generally adopted.

The most common British species. Frequent in corn-fields and
pastures as well as on road-sides, chiefly, but not exclusively, in
low moist ground, and especially where water accumulates during
the winter. The fertile stems appear about the end of March, and
are from seven to nine inches high, erect, smooth, suceulent, of a
pale brownish hue, with from three to five distant, furrowed, brown-
toothed, somewhat inflated sheaths. Cone about an inch in length,
encircled at the base by the membranaceous rudiment of a sheath.
The barren stems are either procumbent or ascending, very rarely
erect, and vary greatly in length in different soils and exposures, from
a few inches to one or two feet; with numerous whnﬁnf slender,
generally simple branches, that become gradually shorter upwards,
while several of the uppermost joints of the stem being bare, the
whole has a somewhat attenuated lanceolate outline ; the sheaths of
the stem are many-toothed, those of the branches three- or four-
toothed only, each tooth long and acute with a rib extending to its

point.
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several other parts of the island, and may prove not less common
than some other partially distributed species. I have seen specimens
of its barren stems collected this summer in Kent, Sussex, and
Berkshire.

The rhizoma ereeps under the soil like that of E. arvense, sending
up at intervals three forms of stems. Of these, the earliest, which
make their appearance in March or April, are fertile, five or six
inches in height, unbranched, and nearly covered with numerous
striated, very pale green or whitish sheaths ; which are less inflated
than those of the preceding, and terminate in from twelve to twenty
long subulate, chocolate-coloured teeth : the come is pale brown,
and about an inch in length. As these, which may be regarded as
the normal fruetifying stems, mature and decay, the others make
their appearance, and, occasionally, one or more of those first
developed present a form intermed{atﬁ between the strictly fertile
and sterile states; bearing several whorls of from four to six short
branches, and terminating in a small and usually abortive cone.
The sterile stems attain a height or length of one or two feet, and
are very rough, in consequence of the prominence of the siliceous
erystals on their ridges: the sheaths are small and distant, but
resemble those of the fertile stems in hue, and four or five of the
lower ones are without branches, the remainder, to the summit,
having whorls of from twelve to sixteen long slender ones, usually
simple, and more or less ascending, so as to render the general
outline obtuse ; the joints of the branches, eight or ten in number,
have the sheaths elongated and terminating in three or rarely four
blunt or very short teeth, in which the rib terminates below the
apex.

Moist woods and shady spots near water seem to be the favourite
habitats of this species. I have not had it under cultivation, but
the same objection exists to its introduction among other plants as
in the case of E. arvense, viz. its tendency to spread underground,
a habit which the soil usually required in the Fern Garden would
in all probability encourage : setting this eircumstance aside, it is a
much more ornamental plant,

Equiserusm TELMATEIA. Great Horsetail, Tas. III.

Fertile stems unbranched ; their sheaths crowded, am le, loose,
with numerous slender subulate teeth., Sterile stems neurlP;r smooth,
with about thirty strizz, and many whorls of slender, “suberect,
simple branches ; their sheaths close,

Equisetom Telmateia, Ekrhart. Babington. Moore, Newman,
Hist. Brit. Ferns, &e. ed. 2. 67. E. fluviatile, Linneus ?
Withering, Smith, E. B. 2022. Hooker,
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Far from unfrequent in marshes and , In wa laces in
woods, and about the banks of rivers nugﬂ%?m&s, grﬁfng among
the taller species of Cyperaccous plants, reed grass and rushes;
often in exposed situations and drier ground, especially where the
soil is stiff loam or clay, on which water lies during the winter. It
is the largest of our indigenous Equiseta, its barren stems frequently
attaining the height of six or seven feet, while its whorls of slender
branches, from twelve to fifteen inches in length, present a truly
magnificent appearance, and give an almost tropical aspect to the
vegetation among which it oceurs.

The rhizoma creeps widely in a moist loose soil, sending up its
fertile stems about the end of March: they vary considerably in
height according as the situation is more or less exposed, from four
or five inches to a foot or more; they are thick and succulent, and
of a pale brown hue, nearly covered with their large, loose, deeply-
toothed sheaths, which are pale, sometimes almost white, at tgﬁ
lower gart, while the teeth, from thirty to forty in number, are
much darker and occasionally even black. The cone is between
two and three inches long. The sterile stems are of a pale bright
green, often more than an inch in diameter below, and varying from
a few inches to the height above mentioned ; they are almost smooth,
but marked with from thirty to forty strize, and}: in luxuriant speci-
mens, about the same number of slender quadrangular, deeply
grooved, scabrous branches, in a whorl at each joint, which are at
first nearly erect, but eventually spread out and at length become
pendulous or arched: the sheaths of these stems are appressed,
surrounded at the top with a well-defined blackish-brown band,
the teeth being of a lighter hue and smaller and narrower than
those of the fertile ones ; the sheaths of the branches are four-toothed,
each tooth with two denticulated ribs. Occasionally, as n E.
umbrosum, the earlier barren stems terminate in a small imperfect
cone.

According to Haller, the lower classes in ancient Rome nsed this

cies as food, and it is said, that in some parts of the continent
of Furope the peasants mingle it with the food of cows, under the
impression that it increases the quantity of their milk. Cattle,
however, when left to their own choice, scem to leave it untouched ;
though Mr. H. C. Watson observes, it is a notion among the
rustics of Cheshire, that horses get “bogged " by their endeavours
to graze on this plant in the muddy pools of that county.” It is
more probable that such catastrophes result from their desire to
escape the annoyance of the fly, than owing to their fondness for a
plant, of which most writers who have mentioned the subject concur
in affirming their dislike. :

The highly ornamental character of the Great Horsetail renders
it one of the most desirable of its tribe in cultivation, and no collec-









]

tion should be without it in which room can be afforded for its ad-
mission. To ensure success in planting, some of the horizontal
branches of the rhizoma should be taken up, as although the lower
part of the upright shoots or stems will generally vegetate, the
growth is slow and dwarf. The situation ought to be shaded, and
the soil a mixture of about one part of peat to two of strong yellow
loam, the more adhesive the better. If this soil be placed above a
thick layer of crumbled brick or shards, and surrounded after
planting by four or five inches of the same material, well trodden
down, the encroachment of this splendid plant upon the surrounding
larger species of Ferns will be in a great measure prevented, and
the contrast between its graceful feathery outline and their breadth
of foliage obtained in the greatest beauty. Like many other
semiaquatics, it is capable of existing, and indeed of flourishing, in
any situation sufficiently retentive of moisture to prevent its roots
becoming dry, but its more frequent habitats, and the size attained
by it where shade and moisture are the concurrents of luxuriant
growth, will point out to the cultivator the circumstances under
which that desirable state may be secured. The change of name,
which is now adopted by most English writers, is so far valuable aa
it expresses a situation in which it is often met with, namely
“growing in swamps,” while fluviatile il accords with a plant that
rarely grows actually in water ; but the contradictory accounts of
recent collectors regarding its favourite localities, may be compared
with those of the three travellers in the fable concerning the hues
of the chamzleon, and are about as near to the truth ; 80 indifferent
is the species before us to superficial moisture or dryness, when
once established in its habitat,

¥k Fertile stems similar to the sterile ones, whether simple or
branehed, and appearing at the same time.

Equiserum syrvaricom, Wood Horsetail. Tag. IV,

Stems with about twelve strize, and several whorls of slender,
spreading or deflexed, compound branches. Sheaths loose, termi-
nating in three or four blunt-toothed lobes.

Equisetum sylvaticum, Linnaus, E. B, Generally adopted.

The most elegant species of the genus, A native of moist woods,
thickets, hedge-banks, and other shaded situations throughout the
kingdom, but more frequent in mountainous and subalpine or rocky
districts, The stems vary from a few inches to a foot op even a
foot and a half in height, those bearing fruetification being generally
shorter than the others, and oceasionally, in the earlier part of the
season, destitute of branches; in the latter case they wither and
disappear after the dispersion of the sporules, reacmlﬂing in this
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and at the same time to the gradual contraction of the water limit ;
hence it is an active agent in the eonversion of pools into swamps
or morasses, which it abandons as the soil becomes elevated so as
not to admit of the retention of water on the surface. The plant
presents, in different situations, a variety of aspeets, being some-
times so entirely destitute of branches as to resemble rushes, while
at others, the branches, though usually few, are so abundantly de-
veloped, that a person not acquainted with its protean character
might readily regard it as a distinct species. Such variations in
habit are not constant in any particular loealities, but their extremes
will oceasionally oceur on LEE same spot in two successive years.
The stems vary from one to three feet or more in height, and are
almost universally submersed at the lower part, the difference of
length being dependent for the most part upon the depth of the
water in which they grow. They are smooth to the touch, but
distinetly striated, the numerous ridges being so little elevated as
to be distinguishable rather by the slight difference of their hue
than by their roughness and projection. The branches are of vari-
able length and number in each whorl, simple, and directed upwards,
forming an acute angle with the stem. The sheaths are compara-
tively short, closely fitting to the stem, and of a similar green hue,
but terminating in from sixteen to twenty sharply pointed dark-
brown or blackish teeth. The cone is ovate, about an inch long,
and usually invested at its base by the terminal sheath ; it is per-
fected about the commencement of July, and, decaying soon after-
wards, falls off, leaving the fructifying stems blunt-topped.

Much uncertainty exists respecting the association of this species
by the older authors with E. fluviatile, E. Telmateia of recent
botanists. That it is the plant recorded under the former name by
Linnwus appears probable, as E. Telmateia is not a native of
Sweden ; but our limits preclude the discussion of a question of no
present importance. From E. palustre, the following species, to
which in its branched condition 1t approaches most nearly in general
aspect, its thicker, smooth, not furrowed stems, and close green
sheaths, at once distinguish it. ’

Cattle will frequently devour the Smooth Horsetail, when it
grows within their reach, especially when the season is dry and the
pasture over-stocked.

_ It isnot a plant of sufficient beauty to render it worthy of atten-

tion n confined cultivation, but may be easily kept in a tub er
shallow tank, partly filled with common garden soil, with a few
mches of water over the surface: under such circumstances,
however, it admits of no rivalry, soon overpowering most other
plants that may be introduced to its companionship, or dying away
itself if the natural colonizing propensity is restricted for their
preservation,

c2
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9. Nudum. Stems nearly or quite simple, dwarf. B. palustrery.
nudum, DeCandolle. ,

Grows in sandy places on which water amumulatqs, and on lupsa
gand hills and banks. Found in Scotland, Yorkshire, Lancashire,
Devonshire, and Cornwall.  Specimens from dlf[’emnt localities
varied, from six or eight inches to less than two, in the length of
the stem, and are otherwise so diversified in character, that a simple
fieure would be insufficient to convey a general idea of the variety.
Mr. Newman, who, in his  History of British Ferns and Allied
Plants,” ed. 1844, p. 49, has given a figure of a Devonshire speci-
men, remarks, ““ Some of the exam]i)les are erect, others prostrate ;
and those which grow on sand-banks have the roots densely fibrous
and clothed with minute fibrille. The small size, often prostrate
habit, branchless stems, sandy habitat and densely clothed roots,
have induced many botanists to consider this plant a variety of E,
variegatum rather than of E. palustre; but, after a careful examina-
tion, I am unable to find any character whereby to distinguish it
from the latter; the root, stem, sheaths and catkins seeming to me
nearly identical with those of the usual form of the species.” With
these observations I concur at present, but only from examination
of dried specimens; cultivation of the three may hereafter lead to
an opposite opinion, or even to the establishment of this as a di-
stinct species.

8. Alpinum. Smaller upper branches abortive, Sheaths with four
or five angles and teeth. Hooker, British Flora, p. 451. “ Boggy
places near springs on the higher parts of the Breadalbane moun-
tains.” PerEaps an intermediate form.

It may be grown in the manner recommended for E. sylvaticum,
and the variety polystachion is very ornamental when m fruetifi-
cation.

Equiserusm ayemare. Rough Horsetail. Shave-grass, Tas, VIIIL,

Stems simple, very rough, with from fourteen to twenty ridges.
Sheaths close, with as many dark, slender, subulate, deciduous teeth
as ridges.

Equisetum hyemale, Linneus. E. B. 915, Generally adopted,

Though rather to be regarded as a loeal than a common species,
this is w:r%widel}r distributed over the different parts of the king-
dom, in England and Wales, in Scotland and Ireland. Its
favourite localities are wet woods, bogs, marshes, and the borders
of rivulets. In England it is more frequent in the northern and
midland counties than in those of the south. The stems, branchin
from the rhizoma near the surface of the soil, rise to the height of
two or three feet, sometimes, but rarely, producing a single lateral
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wet places, any shaded situation in the garden where the soil is at
all retentive of moisture may be selected according to convenience ;
and being evergreen, and little affected by the severest cold of an
English winter, adds greatly to its ornamental value in the shrub-
bery or Fern plantation.

The elaim of the four following fo rank as species is very equi-
vacal. If it be admitted, they will constitute, with a few others of
exotic growth similarly circumstanced, a group of marked character,
of which B. hyemale may be regarded as the type. Such group will
be distinguished from the other plants of the genus by the greater
roughness and rigidity of the stems, their tendency to a simple
form of development ; by the branches, when present, being produced
singly and alternately, and according with the principal stem in struc-
fure and appearance, instead of assuming the confracted form and
verticillate disposition exhibited by those of their congeners. To these
Jeatures may be added the comparatively small size of the fructifying
cone and its universally apiculate termination,

Equiserum Macrarr, Mackay’s Equisetum. Tas. IX.

_ Stems erect, simple or slightly branched, very rough, with from
eight to twelve ridges. Sheaths close, ultimately wholly black,
with long, aristate, somewhat flexuose, persistent teeth,

Equisetum Mackaii, Newman, Hist. Brit. Ferns, &c. ed. 1844, 25.

Babington. Moore. E. elongatum, Hooker. Not of Will-
denow.

A native of mountain glens in Ireland and Scotland. First
observed by Mr. Mackay in August 1833, ““ on moist banks near
a waterfall, at the upper end of Colin Glen, Belfast ;* since by Mr.
Moore and others in many of the glens and ravines of the north of
Ireland, and in Scotland. The stems grow erect from the height
of one to three or four feet, forming tufts like those of E. hyemale,
which they resemble in roughness, but are more slender ; they are
generally simple, but not uniformly so, being frequently branched,
especially towards the upper part, as shown in our middle figure.
The branches are always solitary, and, although springing like the
whorled ones of other species from below a sheath, have rather the
character of divisions of the stem itself, and assume the same ereet
position and indefinite development ; occasionally, in very luxuriant
specimens, they produce secondary branches, but always in a cor-
responding manner. The ridges resemble those of the preceding
species, except that they are fewer in number. The sheaths are at
first of a pale green colour, almost white, terminating above in a
black rim, but eventually become wholly black, The tecth are
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alternating with the ridges, surrounds the large central one of the
internode, differing only in number according to the diameter of
the stem, if we except a slight deviation of form expressed in that
of E. variegatum, a circumstance probably originating from Mr.
Newman’s drawings having been made from dried objects : exam-
ined in the recent state, I have almost uniformly found the smaller
tubes of the circumference cylindrical.

It is due to the author of the talented work referred to in these
remarks, to state that he is indisposed to the unnecessary multipli-
cation of species, and only yields, in according such rank to some
of the non-verticillate forms of Equisetum, in deference to the
views of other botanists of deserved reputation.

Equiserum Mooker. Moore’s Equisetum, Tap, XII.

Stems erect, simple or slightly branched, rongh, with from ten to
fourteen ridges. Sheaths slightly enlarged upwards, black at the
lower part, pale above ; teeth black, obtuse, terminating in long,
pale membranaceous subulate awns,

Equisetum Moorei, Newman, Phytologist.
The only specimens I have seen of this plant are in the dried

state, and, except in the generally variegated hue of the sheaths,
they are not distinguishable from those of . Mackaii. 1In a tuft
now before me, kindly forwarded to Mr. Sowerby by Mr, Moore,
from Rockfield, Wicklow, Ireland, the longest stems, terminating
in fructification, measure three feet, In habit it does not differ
from the other upright species or varieties, and it approaches in
roughness that last named (see our Tab. IX.); though none of the
examples that have come under my notice show any tendency to
branch in the manner there represented, in the middle figure, while
in the present instance every stem is simple. The number of
ridges, depending as it does on luxuriance of growth, is a feature
of no value in specific distinction ; neither is the proportional
roughness, as it is not attended by any different arrangement of
the siliceous particles upon which 1t depends, but only upon theiy
greater or less prominence. The pale brownish hue of the middle
part of the sheaths is a striking feature, but one of Very equi-
vocal importance, and, though a general one in this plant, the
lower sheaths are almost always wholly black, while those of the
upper p[il.ﬂ of the stem are frequently concolorous with it, the teeth
excepted,

One circumstance, if correctly stated, is certainly indicative of
variation from the ordinary character of the group: it is remarked
that it *dies down in winfer.” Unacquainted with it in the living
state, I am unable to testify to this peculiarity, which no observable
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the same, or, at most, only prefigurations of organs requiring a
higher state of structural development for the performance of their
relative functions. That such is or is not the case in the genus
before us is a point incapable of present decision. RS

The plant—for the existence of more than one species is doubt-
ful—is aguatic and alw:Eys grows submerged. 1t 18 met with
throughout the north of Europe and North Ameriea. The generic
name is derived from foos, equal, and é&ros, the year, and was
bestowed on it by Linneus in alusion to the evergreen habit.

Isoftes nacustris, Lake Quill-wort. Tas, XIIIL.

Leaves radical, subulate, bluntly quadrangular or semicylindrical;
consisting internally of four longitudinal series of angular cells.

Tsoétes lacustris, Linneus. E. B. 1084. Hooker, Lond. 131.
Newman, Hist. Brit, Ferns, §e. ed. 1844, 381,

Always found growing submerged, at the bottom of lakes and
other still waters, in alpine districts especially. In many of the
clear rocky lakes of the north of England, Wales, Scotland and
Ireland it is most abundant, covering them so densely with its
grassy-looking foliage as to give them the appearance of submerged
meadows. The stem is a kind of cormus or tuber, about the size
of a hazel-nut in large plants, fixed by thickish, white, tubular,
generally simple, root-fibres. The leaves, growing in a cireular,
erect, or slightly spreading tuft from the crown of the cormus, are
smooth, semi-transparent, and of a somewhat horny texture: their
structure is remarkable, and may be described as consisting of four

arallel tubes, divided transversely into numerous cells, and very

rittle in the direction of their septa, which are visible externally.
The fructifieation is about the size of a small pea, imbedded in the
dilated and bulging bases of the leaves, and concealed by them,
except on the inner face, where a cireular opening displays the
membranaceous coneeptacle, sufficiently thin and transparent as it
approaches maturity to admit of the granules being seen through
.iIt 1;1 it is in the best state for examination about the end of

y.

This plant is liable to variation in different loealities as regards
both the size and the direction of the leaves, which are usually
erect, but sometimes widely spreading, and in the latter case are
ﬁr{uemll}r broader, so as to have occasioned some botanists to regard

em as different species.

Tsoites lacusiris admits of cultivation in shallow clear water, and
increases rapidly, but to insure successful growth the bottom should
be covered with sand an inch or two in thickness over the soil, so
as to keep the water transparent, which must at the same time be
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which, inclosed in the hollow of its sheathing stems (see Eng. Bot.
tab. 467. 2ud ed. tab. 4), approaches that of the plant before us.
Still it must be admitted that the subject of vegetable propagation is,
in regard to the inferior ordersof plants,one of great complication and
uncertainty, and that although, in the idea of the general or super-
ficial botanist, a determinate limit may seem to exist between the
flowering and flowerless species, such distinction is only the result
of the absence of immediate proof that influence, analogous to that
of the pollen of the former class, is concerned in maturing the re-
productive germs of the latter. Among Ferns, and even among
Mosses and Lichens, deviations from the normal character of species
are not of unfrequent oceurrence, and to an extent that, if it does not
confirm their hybrid origin, tends to suggest its probability. The
application of the term Cryplogamous to all these plants, records the
doubt entertained by its author and admitted by his successors,
concerning the existence of a difference of such vast importance ;
and every real step that we make forward in the study of their ob-
scure physiology contributes to expand into universality our belief,
that the same grand principle operates to the perpetuity of every
existing form of organic being.

The peculiarities of Pilularia and the ceconomy of its fructifica-
tion, growth, &ec. were made the subject of a valuable essay by M.
Bernhard de Jussien, in the “ Mémoires de 'Académie Royale des
Sciences, 1739,” and more recently by Mr. Valentine, in the 18th
volume of the * Transactions of the Linnean Society,” both of which
are well worthy the study of the physiological botanist; but our
space will not admit of extract.

PirvrArIA cLOBULIFERA. Pill-wort, Tas. XIV.

Bhizoma slender, elongated, creeping; producing leaves and
roots at regular intervals. Conceptacles axillary, nearly sessile on
the rhizoma, hairy.

Pilularia globulifera, Linneus. E. B. 521. Hooker, FI. Lond,
tab. 83. Newman, Hist. Brit. Ferns, &e. ed. 1844, 393,

It may be regarded as a local rather than a common plant, but
is at the same time widely distributed, and where met with gene
rally most abundant. The long slender rhizoma creeps along the
surface of the mud or sand in shallow water about the margins of
lakes and pools, and sometimes in places only occasionally over-
flowed, especially on sandy and gravelly heaths, forming often, by
its abundant branching and entanglement, a dense covering over the
soil, to the complete exclusion of other plants. Some botamists
have remarked that the Pilularia is never found in deep water nor
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about an equal relation with the rest of the alfies so called, but are
considered more especially to approach them in the structure of
their stems, which contain an abundance of the large woody vessels
denominated annular duets. Dr. Lindley, in his ¢ Vegetable King-
dom,’ has remarked, that the larger kinds “seem to imitate Coni-
ferous Gymnogens (the Pine or Fir tribe) in their manner of growth,
and in their tendency to collect their spore-cases in cones,” and
again that they are “intermediate, as it were, between Ferns and
Conifers on the one hand, and Ferns and Mosses on the other,”—
observations that, however imaginative, and consequently not
perhaps strictly scientific, their basis, are still valuable as showing
the difficulty experienced by even our best systematic botanists in
the arrangement of these outlying orders of the vegetable kingdom,

The stems of the Lycopodiace® are generally slender and creep-
ing, but occasionally erect, their texture solid and wiry; the
creeping ones often extending several feet or even yards in length.
The leaves are small, sessile, without veins, in most instances very
closely set, and often imbricated. The fruetification consists of
minute cases or thecw, sessile in the axils of leaves or bracts, and
two kinds are usually met with on the same plant : the one, bival-
vular, and containing a powdery substance, the particles of which
under a high magnifying power are seen to be globular; the other,
three-valved, enclosing a few comparatively large subspherical gra-
nules, which are marked with three prominent ridges radiating
from one extremity. The relative position of these thecw, differing
chiefly in their contents, is, upon the elougated axis of a Lycopo-
dium, similar to that of the conceptacles upon the shortened or
rather abortive one of fsoéfes,—that is, those the contents of which
are powdery occupy the upper part of the axis, corresponding to
the centre of the cormus of the latter plant; while the granule-
bearing ones are developed below them, or in the situation repre-
senting the outer part of the cormus. This eircumstance has been
noted, as justifying the reference of Isoétes to the order before us,
notwithstanding the striking difference of its habit; but it is
chiefly important on account of its coincidence with the ordinary
disposition of male and female flowers among the higher orders of
plants, and thus lending some equivocal support to the opinion of
those who consider the upper cases anthers, their contained powder
pollen, while the lower ones are pistils and their granules seeds :
this opinion has, however, been reversed by Link and others, and
the whole subject is yet under speculation. That the granules are
seeds, or at least sporules, is certain, as their germination has been
frequently observed ; but we have not yet any positive evidence
respecting the fanetions fulfilled by the powdery particles, which
Willdenow states grow likewise, 1 have tried them several times
without success.
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cessfully it is said, for the cure of elephantiasis ; its violent action
has obtained for it the popular name of Yatum condenads, from
Yatum, great devil, condenado, accursed: similar qualities, though
less in degree, belong to some of our indigenous species, as well as
to others of tropical countries.

Though growing naturally in the most exposed places, the British
Lycopodiums are not easy of cultivation in the open ground,
especially in the vicinity of London,—a fact due, perhaps, rather to
the loose character of the surface soil in which they are planted,
and the absence of sufficient moisture in the atmosphere during
the principal season of growth, than to :m{ other eircumstances :
in a close frame or in a shaded greenhouse they may be grown very
luxuriantly. All of the exotic species, especially those of warm
climates, succeed well as house plants, and, from their trailing
habit, are admirably adapted for covering the surface of the soil
around the larger species of Ferns.

Lycoronrum cravarum. Common Club-Moss. Wolfs-Claw,
Tas. XV.

Stem creeping. Leaves scattered, finely serrated, incurved, hair-
pointed. Fertile branches erect. Spikes stalked, two or three
together ; their scales ovate-acuminate, finely toothed.

Lycopodium clavatum, Linneus. E. B. 224. Generally adopted.

A native of upland heaths and high pastures in many parts of
the kingdom, but most abundant in rocky and mountainous districts.
The procumbent, repeatedly branched stems spread in all divections,
but on declivities chiefly downward, to the length of many feet or
even yards, throwing out strong root-fibres at intervals of a few
inches, which fix them firmly to the ground ; hence the plant is ex-
ceedingly useful on the steep sides of hills and mountains, as it
serves to bind the soil and prevent the looser particles from being
washed away by the rain and spring torrents. The leaves are
crowded, entirely covering the stem, and curving upwards from the
latter as it lies along the ground ; they are linear-lanceolate, termi-
nating in a white filament, and slightly toothed or serrated on the
edges. The fertile branches vary much in height, from three to
six or eight inches; they are erect, densely leafy like the others at
the lower part, but clothed above only with a few scattered, narrow,
pale green or yellowish, closely appressed scales: at the summit
each stalk bears from one to three, but usually two, cylindrieal
spikes of a pale greenish-yellow or sulphur colour and one or two
inches Iung, composed of imbricated bracts, broad at the base but
acuminated upwards so as to be somewhat triangular in their
general outline; the small, yellowish, kidney-shaped theca are

E2



i A L= E | | i 1 (!
[ (G 1] i s 1L W LA LLEd S il L i | = - -
QL1 1] B 5] : i k [ 54 i il LLL L i . !
L1ledl. B R . U L 1INCONSsICEraic
T[S ] Bl& WLl R L . 4 L . 4 -
Jrifnl J . A 0 0E Pst 2 Tl AV LPLLE ] ¥ i (L .
=Ta i i 1 il H1ants ¥ TTIAITE 1l T | e Fof
10l TN il 1] ! J v
¥ 1 ry T wals i | 1 [ b 1 ']
IR L1 R 1] Ll - B | ] ] & L LLIC L 1 EAELE .
1% |} o ] AP v AL L) el LA ivl | i 1
BN AL wfl ) i 1 L ~ 1}
| J6 1ddlldlls L 5 h = I L d i LN 3 ni =
t 10k HEIRE LE RERLE R ALRIEL - L i 5 A 2 L
B e
J L J . L1 1111 3 | i =104 = .
TITI et 1 11 - T o ol i i 1 1
- o AT . . s i o % BT 1 | AT 1 I
LALE ] LY & 5 AT 1 | A [{CHL | [ LK
L LLJE Ly el (e DS H L I s "
| . - N1 1 Yoll
eI ¢ L) | LA -
L 1l 1 A v L T !
- - T 1:T 1 iF TITI O 1 =3 ]
i | . | b |
¥ LLELCLE TER L L 1 ] 'l L k
e 1 H { P
L L 1 BE-1R RN ! A
il oo T 0] ¥ i | :







i

N
q-‘.

B
N

Lyee :fmn"mr PP EXIEILIETIIELIIT.



29

removal and replanting, renders the existence of life rather pro-
blematical at the period when the latter occurs, and in most in-
stances we might as reasonably expect the Christmas holly branch,
planted in May, to grow, as the Lycopodium clavatum, fresh and
green as it may appear, from the collector’s basket.

Lycopopruym axxoriNnusm. Interrupted Club-Moss. Tan., XVI,

Stem creeping : branches ascending. Leaves spreading, ob-
seurely five-rowed, linear-lanceolate, minutely serrated, acutely
pointed. Fertile branches erect. Spikes oblong cylindrical, sessile,
terminal, solitary.

Lycopodium annotinum, Linneus. E. B. 1727. Generally
adopted.

The rarest of our indigenous species. The only spat on which
it has been found in the southern division of the kingdom is on
the side of the Glyder mountain, Carnarvonshire, above Llyn-y-Cwn,
where, though formeﬂy abundant, it is now of rare occurrence, if
not, indeed, latterly exterminated. In Scotland it is rather widely
distributed, though generally at considerable elevation, especiall
on the Cairngorum and Clova Mountains. The strong, wiry, tougﬁ
stems do not spread to the same extent as those of L. elavatum,
though they root at intervals in a similar manner, and the habit of
the two is very different: in the present species the leaves spread out
and are often even reflexed ; the arrangement in five rows is not at
first sight very evident, but it gives in recent specimens an angu-
larity to the general outline of the branches especially that can
scarcely be overlooked. The fruetifying branches present a con-
traction in the foliage at the base of each annual elongation, giving
them a jointed appearance, whence the specific name annotinum,
literally, marked yearly. This peculiarity, eminently characteristic
of the species, originates in the successive annual postponement
in developing the spikes of fructification at the summit of the
branches in question, each such branch requiring a varying number
of years to elapse, apparently from three to seven, previous to its
attaining the condition of fertility : this latter condition may occur
earlier or later according to circumstances, and I have examined
specimens in which a partial development of the spike had taken
place at a previous period, but, proving abortive, the branch had
elongated above it in the following year, leaving no other remains
of the fructifying effort, except a more distinct separation of the
two leafy extensions, bearing in the interval a few rounded scales
or bracts in lieu of leaves. There can, I think, be little question
that the assertion of Sir J. E. Smith, in the ¢ English Flora,’ re-
specting the proliferous character of the axis of fructification, ori-
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ginated from the observation of similar specimens; he deseribes
the “flowering branches ”” as  erect, densely leafy, but little’ sub-
(divided, each terminating in a solitary upright spike, whose scales,
being deciduous, seem to leave the branch partly naked ; but it
afterwards bears proper leaves, except a few cﬁminisha& ones just
under where the spike had been, and produces, in the following
season, another spike: hence the jninl:ﬂg or interrupted aspect of
the branches.” In modifying the description of the species for the
second edition of the  English Botany,’ this explanation was re-
tamed as plausible; but my acquaintance with the plant rested at
the time on a solitary preserved specimen: the after-examination
of many both recent and dried examples, exemplifying an economy
altogether different to that detailed in the wcrrﬁ above quoted, has
led to these remarks. The after-extension of an imperfect spike
into a leaf-bearing branch in this plant, has its pavallels in Abies
nigra and some other Conifers, in which abortive cones become
similarly elongated.

Its geographical range scems to be less limited than its frequency
and abundance, and extends through the northern parts of Europe
and North America, but with a general tendency to elevated
habitats. It is recorded by Linnzus, however, as rare in Swedish
Lapland and growing in woods, and similar localities are assigned
to it in Canada and in the adjoining states of the American Union.

Lycoropium arriNom. Savin-leaved Club-Moss. Tas. XVII.

Stem creeping: branches ascending, dichotomous, fasciculate.
Leaves imbricated, in four rows, oblong lanceolate, keeled, acute,
entire, appressed. Spikes sessile, oblong cylindrical, terminal ;
their scales ovate lanceolate, flat.

Lycopodium alpinum, Linneus., E. B. 234. Generally adopted.

Frequent and often very abundant on the mountains and high
moorlands of the north of England, Wales, Scotland, and Ireland,
but, as the specific name implies, only to be met with in districts
of considerable elevation. The stems are exceedingly tough and
almost woody, creeping and rooting at intervals like those of the
Common Club-Moss, which frequently accompanies and interlaces
with it, and which they emulate in length and tenacity. The
branches, from two to four or five inches high, spring in tufts from
the rooted parts of the stem, dividing repeatedly in a dichotomous
manner, all the divisions terminating on, or nearly on, the same
level, and thus forming compact shrub-like groups. Both stems
and branches are completely clothed with leaves, more or less
densely imbricated, in four rows, which, differing in size and form
on the alternate sides of the barren branches, give them the ap-
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ce of being somewhat flattened in one direction, The leaves
are oblong approaching to lanceolate and rather obtuse than pointed,
with an indistinet keel or midrib, and destitute of serratures. The
fruit-bearing spikes terminate the upper divisions of the older
branches, and, owing to the dichotomous character of the latter,
are usually in pairs ; they are about three-quarters of an inch in
length, rather thicker than the branches, and of a paler hue; their
scales or bracts are broad at the lower part which covers the
theca, but narrower above, terminating somewhat obtusely like the
leaves. The general hue is a dull bluish-green, but the spikes are
}ﬂlllum'ah, especially as they approach maturity about the end of

uly.

55 the properties of this plant but little is recorded that can
be depended upon, except that it communicates a yellow dye to
wool. Sir W, J. Hooker, in his ‘Journal of a Tour in Iceland,’
1809, remarks upon its employment by the inhabitants of that
island to the following effect: —“A vast heap of Lycopodium
alpinum lying before the priest’s house drew my attention, and,
on inquiry, I found that it was used for the purpose of giving
their wadmal (woollen cloth) a yellow dye; which is done by
merely boiling the cloth in water, with a quantity of the Lycopo-
dium and some leaves of Vaccinium uliginosum. The colour im-
parted by this process, to judge from some cloth shown me, was
a pale and pleasant, though not a brilliant yellow.” Other spe-
cies of the genus yield a similar colour, among which is the
continental L. complanatum, a plant often confounded with the
present by the earlier botanists.

The Alpine or Savin-leaved Club-Moss is a very elegant species,
well worthy of cultivation, and from my own small experience not
more difficult to grow than its more common and more gene-
rally distributed congener, L. elavatum; but the same uncer-
tainty, arising from the circumstances under which it is usually
obtained, attends its introduction.

In geographical distribution, the tendency to elevated habitats
appears to be the only limit to its extension in the temperate and
colder districts of the northern hemisphere. The distinction bea
tween the European plant and the Canadian, L. sabinefolium of
Pursh, appears at least very problematical,

Lycoropiom Seraco. Fir Club-Moss, Tas. XVIIL

_Stem short, erect or slightly decumbent: branches fastigiate,
pichotomous, level-topped. Leaves densely imbricated, obseurely
eight-rowed, very rigid, linear-lanceolate, acuminate, entire, Thecm
1 the axils of the leaves,
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the fact that specimens removed in the fertile condition uniformly
died, while the others survived one, two, or even three years, and
then died with the rudiments of fruetification in the axils of their
leaves. We may therefore, I think, regard Lycopodium Selago as a
lant of biennial character, which, like others of the same ordinary
uration, occasionally survives for a longer period when circum-
stances postpone the production of the theca.

It is frequently viviparous; small leafy buds, that eventually
drop off and vegetate, being developed in lieu of thecw in the axils
of some of the upper leaves of the branches, This mode of repro-
duction is very common, especially at great elevations, and, as in
similar circumstances among the Mosses as well as the higher orders
of vegetation, seems to be often, but not constantly, attended by
non-development of the true seeds or sporules. One of the middle
branches on our plate represents two of these buds in the natural
position : Mr. Newman has illustrated very fully their structure
and eeonomy (page 878 of the work above quoted), but an extract
would be too long for our pages, and it will be sufficient further to
remark that the buds in question afford a very convenient mode of
mtroducing the plant to cultivation, as they quickly root and grow
freely under glass. As they are often produced in considerable
numbers, it is probable that in certain situations they constitute the
principal source of propagation.

The Highlanders and other northern peoples employ this plant,
instead of alum, as a mordant to fix their colours in dyeing : with
Brazil-wood especially it is said to produce a beautiful and perma-
nent blue; L. clavatum and other species are sometimes used with
a similar effect. They likewise prepare from it an irritating oint-
ment, and occasionally administer the decoction or infusion inter-
nally as an emetie and cathartic: Linnzus refers to a similar use
of its emetic quality in Sweden, where it is sold by many of the
medicine venders, under the name of Muscus catharticus ; but he
adds, on the authority of Rothmann, that it is violent in its opera-
tion, and apt to induce vertigo and convulsions, unless given in very
small doses. The same decoction, he informs us, 1s used by the
country people, as a detergent wash to destroy the vermin that
infest their swine and cattle.

The specific name Selago, according to De Theis, is derived from
the Celtic s/, sight, and jach, salutary, it being once held a valuable
remedy in diseases of the eye, for which purpose the ointment is
stated to be still employed in the Highlands of Scotland, producing
:;n gzct somewhat similar to that prepared from Sayin (Juniperus
Il ].

The geographical range of the normal form of Lycopodium Selago
seems to be limited to the Eastern Hemisphere, where it is very
common i northern Europe and the adjoining parts of Asia, In
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linear and acute, curving upwards, and of a bright yellowish-green
hue. The erect branches described in the above specific character
are not always present, especially where the prostrate stem itself
becomes branched, their elevation being associated with the pro-
duction of fruit: they are usually single, from one to three inches
in height, and terminate in a solitary spike occupying about half or
one-third of their length, whose leaves, bearing the theez in their
axils, are broader towards the base than those of the stem, and are
occasionally furnished with a tooth-like projection on each side.
The thecze are nearly globular, and ripen about the end of August
or the beginning of September.

For cultivation, the turf containing the plants should be cut off
without interfering with the roots, taking with the mass a sufficient
surface to admit of the following annual extension. The fmlare,
which is complained of by most persons, of their efforts to grow
this interesting, though not showy species, appears to be owing to
want of management in this respect and to the planting in loose soil ;
the latter error very slight observation of its natural habitats would
teach us to avoid, as the ground that bears it always has the appear-
ance of having been beaten and washed, so as to leave no shifting
particles upon the surface. Its very short roots are ill adapted to
fix it in the artificial compost employed for growing Ferns and many
of its more deeply rooting congeners.

Lxcoroprum SeraciNoipes. Lesser Alpine Club-Moss. Tas. XX.

Stem creeping, much branched, sinuous. Leaves seattered, lan-
ceolate, ciliato-dentate. Spikes solitary, sessile at the extremity of
short erect leafy branches.

Lycopodium Selaginoides, Linneus. E. B. 1148. Generally
adopted by English botanists. Sclaginella spinulosa, Koek.

In boggy ground, on the sides of hills, and especially about rills
and waterfalls, in the rocky districts of the north of England,
Wales, Scotland, and Ireland, this is not unfrequent, The nume-
rously branched prostrate stems root at intervals like those of the
other procumbent species, but appear to take very slight hold of
the soil; they are slender, leafy throughout, and spread by their
somewhat sinuous branches much in the manner of those of L. ela-
vatum ; the plant is, however, of comparatively very small size, and
otherwise tc-tall{ different in habit. The leaves are grass-green,
shining, lanceolate, and rather spreading; and are remarkable
among the species of this genus for their deeply serrated margins,
the serratures terminating in fine cilia-like points, whence the
English name Prickly Club-Moss, bestowed upon it by some
writers. The fructification is developed upon the older branches,
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is generally encrusted by a comparatively thick coating of caleareous
matter, carbonate or phosphate of lime, a secretion of the plant
itself, and bearing some analogy in its disposition to the siliceous
particles in the stems of Equisetum, and, according to Sir D. Brew-
ster, exhibiting similar optical ph®nomena. ’

The organs of reproduction are of two kinds, axillary to the
branchlets and in many instances accompanying each other:—I.
Globules of a red or orange colour, consisting externally of eight
triangular valves, enclosing a mucilaginous fluid, investing spirel
filaments, and cells contaning minute reddish granules. 2. Nu-
cules of an oval form, composed externally of two envelopes, the
outer very thin and transparent, the inner formed of five or more
spirally twisted filaments, enclosing a cavity containing minute
granules which appear eventually to combine into a single seed.
The extremities of the spiral filaments often form a crest on the
summit of the nucule.

These curious bodies have been variously deseribed by different
observers, a circumstance attributable, perhaps, rather to the
different periods of incipient or matured growth under which such
examinations have been made, than to error in the appreciation of
their results. For more detailed accounts of the complicated struc-
tures of both globules and nucules, the reader is referred to the sue-
ceeding descriptions of those of Chara flewilis and C. aspera.

Young plants may be freely raised from the nucules of all the
species, which, however, certainly partake more of the character of
deciduous buds than of seeds ; the spiral filaments of the envelope
representing a whorl of branchlets, The notion that the globules
are stamens, or that they fulfil an analogous function, is no longer
tenable; the remark by Wallroth of having witnessed their germina-
tion, I have myself seen attested by the growth of those of C. aspera
in several successive years ; the plants produced were always clus-
tered, two or more together, and presented a striking contrast to
those springing solitarily from the nucules of the same,

The Characew are widely distributed, inhabiting stagnant waters,
both fresh and salt, in almost every part of the world. The species
are all of a dull greenish hue, and generally give out a disagreeable
fetid odour. Their ceconomical value is to be sought in the ministry of
nature, under which, in common with many other aquatic vegetables
lower in the scale of organization, they constitute an important
series. They tend to maintain a healthy condition of the water in
which they grow, and at the same time assist, by their annual de-
velopment and subsidence, in elevating the bottoms of pools and
lakes, until they are brought sufficiently near the surface to be
furtl}er solidified by the successive vegetation of the numerous
species of Rush, Carex, Equisetum, &e. ; and subsequently thus aid
1 forming a soil endued with the essence of fertility, and requiring
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more opaque than the medium in which they float, that the circu-
lation, or rofation as it is technically termed, of the containing
fluid 1s distinguishable: they vary considerably in dimensions, but
the largest cannot be distinctly traced with a lens whose foeus is
more than {4 of an inch, and to follow their movements success-
fully in the aggregate, the higher powers of the modern achro-
matic microscope are required. The velocity of the motion has
been variously stated as estimated by different observers; but it is
dependent upon the time of year, and, more especially, upon the
surrounding temperature; below 50° Fahr. the movement 15 either
s0 slow as to be scarcely perceptible, or it ccases altogether.

The claim of this order of plants to rank among the “ Fern
Allies,” however incongruous that assemblage undoubtedly is,
must be considered as more vague and uncertain than that of any
of the preceding. Its place in any arrangement has never been
satisfactorily determined. Linnmus commenced by placing the
genus Chara among the flowerless plants of his class’ Cryptogamia;
and afterwards, regarding the globules as stamens, and the nucules
as pistils, removed it to the Phanerogamous or flowering series.
Later botanists haye been equally divided as to its real affinities,
and, after having been successively transferred from one group of
aquatic plants to another, and eventually established as a distinet
natural order, it still remains an anomaly in botanical classifica-
tion. In certain points of general structure it approaches that of
the Confervoid Algaces, but the nature of its reproductive organs
is too complicated to admit of its being placed so near the bottom
of the structural scale; and, though Dr. Lindley in his « Vegetable
Kingdom” has adopted this allotment of Characes for convenience
sake, he does not fall to point to its other affinities. In the second
edition of *“ English Botany” I placed Characew after B uisetaces,
remarking that there is sufficient resemblance between the nucules
of Chara and the sporules of Equisetum, independent of many pe-
culiarities in mutual habit and organization, to warrant its tempo-
rary position as a reduced form of that order. The resemblances
in question are very striking, if we set aside the fact that the Charas
are destitute of any true vascular or woody tissue—in both orders
we shall then have stems interrupted at intervals by articulations,
and having the central cavities or internodes encompassed by a.
series of smaller ones; earthy seeretions constituting an integral
portion of the organic structure; the absence of true leaves ; the
whorled branchlets; and, lastly, the reproductive Organs so evi-
dently formed by modification ‘of such whorls at the base of an
embryo stem, as exemplified in the spirals covering the nucules of
Chara, and the spirally curved stamen-like processes investing the
sporules of Egquisetum, Critically considered, these analogies may
be rather specious than real; but it is to be Jamented that a similar
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to vary in number to be depended upon as features of much value
i specific distinetion.

The following remarks upon the structure of the globules in this
species are extracted from the description given of them by the
Kev. M. J. Berkeley, under his notice of Chara Hedwigii in E. B,
Supp. 2762, and are valuable as conveying a general idea of their
complicated development :—

“The globules are not perfectly globose, but slightly obovate,
with a very short pedicel : beneath the transparent external mem-
‘brane, the surface is divided into eight equilateral triangles by one
‘horizontal and two vertical great circles: in the centre of each of
these triangles is a subrotund area, from which lines radiate regu-
larly, so as to form obovate oblong cells,—the line which radiates
from one triangle mnning to the middle of the outer boundary of
the corresponding cell in the adjacent triangle. The globules are
filled with a mass of transparent, colourless, flexuose, confervoid
filaments, with articulations about equal in length and breadth ;
and minute orange spherules, whose diameter is less than that of
the filaments, are contained in the radiating cells of the triangles,
which are raised on the inner side. These spherules are immersed
in gelatine, as the green spherules of the stems are. In the centre
of each of the spherical triangles into which the surface is divided,
on the under side, arises perpendicularly an orange-coloured cylin-
der which bears on the top a bell-shaped cup, which is at first
orange, being filled with the same granules as the cells, afterwards
pellucid and striate or plicate at the margin. At the place where
the cup is attached to its pedestal, the confervoid filaments ori-
ginate.—It appears that the orange matter contained in the ra-
diating cells has access, by means of the hollow pedestal and bell,
to the curved filaments, The pedestal is certainly hollow, as, when
dry, the orange mass contracts exactly as the colouring matter does
in the joint of a Conferva.” Such appears, with slight variation,
to be the general structure of the globules throughout this genus;
and that they, as well as the nucules, are modifications of the pri-
n:g:ly organs of the plant, viz. of the stem and branchlets, will be

ily admitted by the attentive examiner; but, beyond this, our
knowledge of their relative functions 1s at present little more than
speculative. The globules attain maturity and fall off, generally,
long before the nucules, the parts composing them separating
more or less at that period: but the fact, that young plants spring
from them, at once decides against the supposition that they fulfil
the office of anthers.

The structure above described is well illustrated by Mr. Ber-
keley’s magnified figures of the parts mentioned. Figure a repre-
sents the divided extremity of one of the branchlets bearing a
globule; 4, a globule separated ; ¢, the same greatly magnified ;
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gated, sterile; those of the axillary branches numerous, densely
crowded, bearing three secondary branchlets (bracts) at the articu-
lation of the terminal joint. Globules stalked, subtended by the
three bracts. (Nucules unknown )

Chara Smithii, Babington. C.nidifica, Smith, E.B,1703. Nitella
nidifica, E, B. ed. 2. 1469.

The plant figured in ¢ English Botany,” Tab. 1703, under the name
of Chara nidifica, as a native of salt-water ditches in some of the
southern and eastern shores of England, is involved in some obscu-
rity : that it is not that so called by some continental botanists,
seems probable at least, though not altogether decided. The sim-
ple, much elongated branchlets of the primary whorls, and the
crowded and divided characters of those bearing the fructification,
though sufficient to hold it distinet from C. flexilis and its near
allies, are equally characteristic of the two following, C. prolifera
and C. Borreri, as is likewise the presence of the three bracts, so
called. The stalked condition of the globules may or may not be
constant, but as it occasionally occurs in others where that curious
organ is generally sessile, it can assuredly not be regarded of much
importance in the present instance.

he figure and deseription refer to specimens found by Mr.
Borrer in a ditch at Lancing, Sussex.

Cuanra proLIFERA. Proliferous Nitella. Tas. XXVI.

Plant moneecious. Stems slender, equal, flexible, pellucid.
Branchlets blunt : those of the primary whorls simple, elongated,
sterile, usnally of three or four joints ; those of the axillary branches
numerous, densely crowded, ing three secondary branchlets
(bracts) at the articulation of the terminal joint. Globules sessile,
accompanied by one or more nucules, subtended by the three braets.

Chara prolifera, Braun., Babington, Man. Brit. Bot.

First noticed by Mr. Borrer, growing in ditches, at Cley, Nor-
folk, in 1806, and afterwards in Hayling Island, Hants, mn May
1853, The following is his description of it in the latter habitat :—
“ The plants grow erect in dense clusters, a few inches high. Root
of very slender, colourless, transparent fibres, with whorled finer
fibres at the knots. Stems at about an inch from the base beset
with a whorl of longish, blunt, pointed, barren branchlets, and
divided into several primary branches, similarly whorled with
branchlets, from the axils of which again grow short branches, and
much crowded, shorter whorled branchlets. These last are curved
upward and inward a little above the base, and at the point of cur-
vature produce, on the upper side, a cluster of sessile globules and
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Chara polysperma, Braun. Babington, Man. Brif. Bot.

Found in running water, near Bury 8t. Edmunds, and Cam-
bridge. Mr. Babington remarks that this species is distinguished
from the three preceding by the absence of true bracts. Wanting
recent specimens, his farther deseription is here adopted :—

“ Small. Branches with two or three ascending branchlets,
often again branched at their first joining; often, but not always,
there is a simple branchlet beneath, and at right angles to the
main branch at that point. Globules stalked, directed downwards.
Nucules clustered, sessile, directed upwards.”

There is much in the general aspect of this plant in favour of
its elaim to be considered a distinet species, which is more than
can be said of many of the preceding. It is, indeed, the only one
of those unfigured in our work, of which I regret that the incapa-
bility of obtaining living specimens at the required time, prevented
us from illustrating by careful drawing and bond-fide description.

2. CHARA.

Plants more or less opaque, generally brittle; striated ; joints
compound, the central tube being surrounded by smaller ones,
except toward the termination of the branches and branchlets,

Cuara crivira, Bearded Chara.

“Plant dicecious, Stems slender, coarsely striated, thickly beset
with setaceous spreading clustered spines. Branchlets abbreviated.

Bracts whorled, slender, equal. Nucules narrowly oblong, shorter
than the bracts.”

Chara erinita, Wallroth, Ann. HBot. tab. 3. Babington, Man.
Brit. Bot.

A native of stagnant brackish pools. Discovered by the Rev.
W. L. P. Garnons, in Burdoch Pool, Falmouth, Uumwal}]r. Stems
erect, slender, smoothish, and rather flexible, slightly branched,
pale green ; coated with as many tubes as there are branchlets in
each whorl. Whorls of eight or ten short branchlets, each of
seven Lﬂmts, with six bracts at each articulation. Nuecules solitary,
with about twelve spirals and a prominent crown.

I do not find either the number of spirals, or the prominence of
the nucule crown formed by their extremities, at all constant in the
present or in other species of this subgenus,

CHARA vULGARIS. Common Chara. Tas. XXVIL

Plant moncecious. Stems opaque, scabrous, brittle, obscurel
striated. Whorled branchlets slender subulate : the fertile ones
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