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EQUISETACE &.

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

EQUISETUM. Horse-tail.

Gen. Crar. 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 tropies. Their habit is her-
baceous, the stems being annually renewed from a ereeping 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, rongh
to the touch, longitudinally striated, and tubular; the principal or
eentral 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
greater number of the species, spring whorls of branches, jointed
like the stem, similar to it in general strueture, and corresponding
in number to the teeth of its sheaths and the strie upon its
surface.

The fructification of these plants is occasionally developed on
separate stems, which make their appearance previously to those of
general growth, and are, ordinarily, unbranched, succulent, and so
(different in aspect from the others, that the uninitiated observer
would find a difficulty in recognizing the species to which it apper-
tains. Under all circumstances the strueture of the cones is pecu-
liar, and so nearly alike that the deseription of one will suffice for
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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. b

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 Ferns. 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 browmsh hue,
appearing tn the spring before the sterile ones and soon dying
away : sterile ones with whorled branches, harsh, green, remaining
throughout the summer. .

Fauiserum ArveEnse. Corn Horse-tail. Field Horse-taill. Tas. 1.

Fertile stems unbranched ; their sheaths distant, loose. Sterile
stems slightly scabrous, with twelve or fourteen furrows and strie ;
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. Fregquent 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, ereet, smooth, succulent, 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 whorls of 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-
tﬂqthm:l only, each tooth long and acute with a rib extending to its
point.



21 1] . () Vi & IE
K [ 1 L | 4 "% | 3
] r o e £ WAL ] 2 Natirs ADILE J
. | <JHLREN] K- 1L JIES i i H x L S| 0l LG Gl [
IEeS BT G TN WOTrLE | & H1 1] ¥ k
ALY ) 10E B OLLCE 18 Are Ccherisinec i 10N
T 1
§ 11 - - AL E RilLE ] il = il | L .
18§ 2 g 1S SCHaL 15 CEDEeCIAILY L 5 i ]
il 1CIIEE SCLO=PAaLEer . E v | L LV LRSS i
115 5] Y I'Arc i | = | 3
r i
DrOCIMee A1l at =& ECTOCL Hil v | AHY y L
PREAICNES 31 AL (1 -
1 1 |’ | | i " L. L " ' i, AL ! oy | 4
1] ] EIICIINE ] J all alll { J 3
1 } il 1 2 v




v

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 creeps under the soil like that of F. 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 cone is pale brown,
and about an inch in length. As these, which may be regarded as
the normal fructifying stems, mature and decay, the others make
their appearance, and, occasionally, one or more of those first
developed present a form intermediate between the strietly 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

tals 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, nsually
simple, and more or less ascending, so as to render the general
outhne 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.

I]II!nI-:‘:-iE'.I; 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 introduetion 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 encon : setting this eircumstance aside, it is a
much more nrnamentalr;%:nt.

Equiserum reumatera.  Great Horsetail. Tan, II1.

rFﬂI‘t]r]E stems unbranched ; their sheaths crowded, ample, loose,
with numerous slender subulate teeth. Sterile stems nearly smooth,

with about thirty strie, and many whorls of slender, suberect,
simple branches ; their sheaths close.

Equisetum Telmateia, Ehrkart. Babington. Moore, Newman,
Hist. Brit. Ferns, &c. ed. 2. 67. E. fluviatile, Linneus?
Withering. Smith. E. B. 2032. Hooker.
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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 shounld be taken up, as although the lower
part of the upright shoots or stems will generally vegetate, the
wth is slow and dwarf. The situation ought to be shaded, and
g:: soil a mixture of about one part of peat to two of strong yellow
loam, the more adhesive the better. pr this soil be placed above a
thick layer of crumbled brick or shards, and surrounded after
lanting by four or five inches of the same material, well trodden
wn, the encroachment of this splendid plant npon 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
wth, will point out to the cultivator the eircumstances under
which that desirable state may be secured. The change of name,
which is now adopted by most English writers, is so far valuable as
it expresses a situation in which it is often met with, namely
“growing in swamps,” while fluviatile ill accords with a plant that
rarely grows actually in water ; but the contradictory aceounts 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 ; so indifferent
1s the species before us to saperficial moisture or dryness, when
once established in its habitat.

*% Fertile stems similar fo the sterile ones, whether simple or
branehed, and appearing at the same time.

Equiserum syrvaricum. Wood Horsetail. Tas. 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, Linneus, 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 or even a
foot and a half in height, tlzme bearing fructification being generally
shorter than the others, and occasionally, in the earlier part of the
season, destitute of branches; in the ]Yatter case they wither and
disappear after the dispersion of the sporules, resembling in this

c
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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 conversion 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 aspects, 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 localities, but their extremes
will occasionally oceur on tﬂe 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 diffevence 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, I:Ee numerous ridges being so little elevated as
to be distingnishable 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 FE. fluviatile, E. Telmateia of recent
botanists. That it is the plant recorded under the former name by
Linnzus 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 it 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 is not a plant of sufficient beauty to render it worthy of atten-
tion in confined cultivation, but may be easily kept in a tub or
shallow tank, partly filled with common garden soil, with a few
inches 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 restrieted for their
preservation.

o
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2. Nudum. Stems nearly or quite simple, dwarf. E. palustre .
nudum, DeCandolle.

Grows in sandy places on which water accumulates, and on loose
sand hills and banks, Found in Scotland, Yorkshire, Lancashire,
Devonshire, and Cornwall.  Specimens from different localities
varied, from six or eight inches to less t'I:!uu two, in the length of
the stem, and are otherwise so diversified in character, that a simple
ficure would be insufficient to convey a general idea of the variety.
Iﬁ%r. 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 examples 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 vather 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 seemins to me
nearly identical with those of the usu}ﬂ 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-
stinet 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.” Perhaps an intermediate form.

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

Equiserum ayeEmare. Rough Horsetail. Shave-grass. Tas. VIIL.

Stems simple, very rough, with from fourteen to twenty ridges.

Sheaths close, with as many dark, slender, subulate, deciduous teeth
as ridges,

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

Though rather to be regarded as a Jocal than a common species,
this is very widely distributed over the different parts of the king-
dom, mm 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 sitnation in the garden where the soil is at
all retentive of moisture may be seleeted 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 claim of the four following to rank as species is very equi-
vocal. If it be admitted, they will constitute, with a few others of
eaotic growth similarly circumstanced, a group of marked character,
of which E. 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, and their tendency to a simple
form of development ; by the branches, when present, being Hrmfuaed
singly and alternately, and according with the principal stem in struc-
ture and appearance, instead of assuming the contracted form and
verticillate disposition exhibited by those of their congeners. To these
features may be added the comparatively small size of the fructifying
cone and its universally apiculate termination.

-

Equiserum Mackarr. 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, &ec. 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,
eapeciallgr 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 frum below a sheath, have rather the
character of divisions of the stem itself, and assume the same ereet
position and indefinite development ; oecasionally, 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 teeth are






17

the absence of all the more positive organic conditions of structure
upon which alone they ought to be founded.

Equiserum Wizsont. Wilson’s Equisetum. Tas. X.

Stems erect, simple or slightly branched, nearly smooth, with
eight or ten furrows and broad intervening ridges. Sheaths close,
concolorous with the internodes, but margined with black at the
summit. Teeth short, obtuse.

Equisetum Wilsoni, Newman, Hist. Brit. Ferns, &e. ed. 1844, 39,
a variety of B. variegatum. Babington. Moore.

First noticed by Mr. W, Wilson, growing in water, at Mueruss,
. Killarney. The stems arve erect, often two or three feet high,
simple, or occasionally branched, especially towards the lower part,
as in our figure, the branches being usually single and alternate,
but sometimes opposite; the number of ridges is not to be de-
pended upon, varying in specimens before me from six to twelve,
according to the thickness of the stems; but they are remarkable
in all on account of their great comparative breadth and flatness,
and the slight prominence of the siliceous crystals, which renders
the plant much less rough than any of its immediate congeners.
The sheaths are scarcely so close as those of E. kyemale, being
slightly bulging or inflated above the insertion ; they resemble the
stem in colour, except at the upper margin, which 1s black where
it passes into the bases of the short, broad, bluntly wedge-shaped
teeth, the dark hue of which is relieved by a pale membranaceous
border. The small, blackish, apiculate cone is characteristic of its
near alliance, not with E. variegatum only, but with the species of
which that may be regarded as a dwarfed and otherwise diminished

type.

Equiserum varrecarum. Variegated Rough Horsetail. Tas. XL

Stems decumbent, simple or slightly branched, very rough, with
from four to ten ridges. Sheaths slightly enlarged npwards, black,
with pale, membranaceous, obtuse teeth, each tipped with a dark
deciduons bristle.

Equisetum variegatum, Willdenow. Weber and Mokr. Smith, E. B,
1987. Hooker. Newman, Hist. Brit. Ferns, &c. ed. 1844,
8l. Muore. E. variegatum, 8. arenarium, Babington. E.
multiforme, e. variegatum, Vaucher. Macreight.

{'.-. n?.tiva of sandy ground, especially on dunes near the sea, on
which it often accompanies Ammophila arundinacea and other sand-
binding plants ; likewise of mountain valleys among the sand and

I
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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 cireamstance 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 eircumference eylindrical.

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 Moorer. Moore’s Equisetum. Tas. XII.

Stems erect, simple or slightly branched, rough, 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 E. Mackati. In 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 1s not attended by any different arrangement of
the siliceous particles upon which 1t depends, but only upon their
greater or less promimence. The pale brownish hue of the middle
part of the sheaths is a striking feature, but one of very equi-
vocal importance, and, thl)ugh a general one in this plant, the
lower sheaths are almost always wholly black, while those of the
upper part 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 winter,” 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.

The plant—for the existence of more than one species is doubt-
ful—is aquatic and always grows submerged. It is met with
throughout the north of Europe and North America. The generic
name is derived from {oos, equal, and éros, the year, and was
bestowed on it by Linnweus in allusion to the evergreen habit.

IsogTes racvsrris. Lake Quill-wort. Tas. XIII.

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

Isoétes lacustris, Linneus. E. B. 1084. Hooker, Lond. 131.
Newman, Hist. Brit. Ferns, §c. 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 1s 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 circular,
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

lel tubes, divided transversely into numerous cells, and v

rittle in the direction of their septa, which are visible externally.
The fructification 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 circular opening displays the
membranaceous conceptacle, sufficiently thin and transparent as it
approaches maturity to admit of the granules being seen through
it ;l it 18 in the best state for examination about the end of
July.

This plant is liable to variation in different localities 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
generally broader, so as to ]:im'c occasioned some botanists to regard
them as different species.

Jsoétes laeustris 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, 2nd 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 orders of 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 distinetion 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 occurrence, and to an extent that, if it does not
confirm their hybrid origin, tends to suggest its probability. The
application of tge 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 veal step that we make forward in the study of their ob-
scure physiology contributes to expand into universality our belief,
that tﬁc same grand prineiple operates to the perpetuity of every
existing form of organic being.

The peculiarities of Pilularia and the ceconomy of its fructifica-
tion, growth, &c. were made the subject of a valuable essay by M.
Bernhard de Jussieu, in the “ Mémoires de I’Académie Royale des
Sciences, 1739,” and more recently by Mr. Valentine, in 15th
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.

Pirviaria cLosuLirera. Pill-wort. Tas. XIV.

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

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

It may be regarded as a local rather than a common plant, but
15 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 botanists
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 allies so called, but are
considered more especially to approach them in the structure of
their stems, which contain an abundanee of the large woody vessels
denominated annular duets. Dr. Lindley, in his ¢ Vegetable King-
dom,” has remarked, that the larger kinds “seem to 1mitate 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
Coniferse on the one hand, and Ferns and Mosses on the other,”—
observations that, however 1maginative, and consequently not
perhaps strictly seientific, their basis, are still valuable as showing
the drficulty experienced by even our best systematic botanists in
the arrangement of these outlying orders of the vegetable kingdom.

The stems of the Lycopodiaces are generally slender and ereep-
ing, but occasionally erect, their texture solid and wiry; the
ereeping 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 fructification consists of
minute cases or thece, sessile in the axils of leaves or bracts, and
two kinds are usually met with on the same plant : the one, bival-
valar, 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 thece, differing
chiefly in their contents, is, upon the elongated axis of a Lycopo-
- dium, similar to that of the conceptacles upon the shortened or
rather abortive one of fsoéites,—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 cirenmstance has been
noted, as justifying the reference of Isoéfes to the order before us,
notwithstanding the striking difference of its habit; but it is
chiefly important on account of its eoincidence with the ordin
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 functions fulfilled by the powdery particles, which
Willdenow states grow likewise. 1 have tried them several times
without success.

E
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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 any other circumstances :
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.

Lycoropiom cravarum. Common Club-Moss. Wolf’s-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 (Es.l;rie,ta_
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 shghtly 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, cylindrical
spikes of a pale greenish-yellow or sulphur colour and one or two
inches long, 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 theew are
E2
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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 elavatum, fresh and
green as it may appear, from the collector’s basket.

Lycopoprum axxoriNusm. Interrupted Club-Moss. Tas. XVI.

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

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

The rarest of onr indigenous species. The only spot on which
it has been found in the southern division of the kingdom is on
the side of the Glyder monntain, Carnarvonshire, above Llyn-y-Cwn,
where, though formerly abundant, it is now of rare oceurrence, 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, tnugﬁ
stems do not spread to the same extent as those of L. clavatum,
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 1s not at
first sight very evident, but it gives in recent specimens an angu-
lavity to the general outline of the branches especially that can
scarcely be overlooked. The fructifying 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 cireumstances, 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 distinet separation of the
two leafy extensions, bearing in the interval a few rounded secales
or bracts in lien 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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pearance 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

ellowish, especially as they approach maturity about the end of

uly.

3[" 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 ‘Jowrnal of a Tour in Icegm&,’
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
merely beiling 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 tendeney to elevated habitats
appears to be the only limit to its extension in the temperate and
colder districts of the northern hemisphere. The distinction be-
tween the European plant and the Canadian, L. sabinefolium of
Pursh, appears at least very problematical.

Lycoropium 8eraco. Fir Club-Moss. Tas. XVIIL

Stem short, erect or slightly decumbent: branches fastigiate,
dichotomous, level-topped. Leaves densely imbricated, obseurely
eight-rowed, very rigid, linear-lanceolate, acuminate, entire, Thees
in 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 fructification in the axils of their
leaves. We may therefore, I think, regard Lycopodium Selago as a
plant of biennial character, which, like others of the same ordinary
duration, occasionally survives for a longer period when circum-
stances postponé the production of the thece.

It is frequently viviparous; small leafy buds, that eventually
drop off and vegetate, being developed in lieu of theem 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 vepresents two of these buds in the natural
position : Mr. Newman has illustrated very fully their structure
and ceconomy (page 378 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
introducing the plant to cultivation, as they quickly root and grow
freeli under glass. As they are often lu'mfuﬂed 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 emetic and cathartic: Linnaus refers tq a similar use
of its emetic quality in Sweden, where it is sold by many of the
medicine venders, under the name of Museus 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, is 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 sel, 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
}1:1& l::ﬂ‘!:li:t somewhat similar to that prepared from Savin (Juniperus

ina).

The geographical range of the normal form of Lycopodium Selago
seems to be limited to the Eastern Hemisphere, where it is very
common in northern Europe and the adjoining parts of Asia. In

F
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linear and acute, curving upwards, and of a bright yellowish-green
hue. The erect branches deseribed 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 ave 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 thece 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 thecw are nearly globular, and ripen about the end of August
or the beginning of September.

For cu%:ji?ation, the turf containing the plants sheuld be cut off
without interfering with the roots, taking with the mass a sufficient
surface to admit of the following annual extension. The failure,
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 1ts more deeply rooting congeners.

Livcoropivm SevaciNorpes. Lesser Alpine Club-Moss. Tas. XX.

Stem creeping, much branched, sinuous. Leaves scattered, 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 botamists. Selaginella spinulosa, Koch.

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 throughont, and spread by their
somewhat sinuous branches much in the manner of those of L. cla-
vatum ; the plant is, however, of comparatively very small size, and
otherwise totally 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 fruetification 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 phenomena. _

The organs of reproduction are of two kinds, axillary to the
branchlets and in many instances accompanying each other:—1.
Globules of a red or orange colour, consisting externally of eight
triangular valves, enclosing a mucilaginous fluid, investing spiral
filaments, and cells containing 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 contaiming minute

amw.l);a which appear eventually to combine into a single seed.

he extremities of the spiral filaments often form a crest on the
summit of the nucule,

These curious bodies have been variously described by different
observers, a circumstance attributable, perbaps, 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 suc-
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 funetion, 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 Characes 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 ceconomieal value is to be sought in the ministry of
nature, under which, in common with many other aquatie vegetables
lower in the scale of organization, they constitute an important
serics. 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
further solidified by the successive vegetation of the numerous
species of Rush, Carex, Equisetum, &e. ; and subsequently thus aid
in 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 ciren-
lation, or rofation as it is technically termed, of the containing
fluid is distinguishable : they vary considerably in dimensions, but
the largest cannot be distinetly traced with a lens whose foeus is
more than % 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° Fuhr. the movement is either
so slow as to be scarcely perceptible, or it ceases altogether.

The claim of this order of plants to rank among the * Fern
Allies,” however mcongruous 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 nueules
as pistils, removed it to the Phanerogamous or flowering series.
Later botanists have 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 Algacese, 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 fail to point to its other affinities. In the second
edition of “ English Botany* I placed Characew after Equisctaces,
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 haye stems interrupted at intervals by articulations,
and having the central cavities or internodes encompassed by a
series of smaller ones; earthy secretions 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 eurved stamen-like processes investing the
sporules of Equisetum. Critically considered, these analogies may
be rather specious than real; but it is to be lamented that a similar
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to vary in number to be depended upon as features of much value
in specific distinetion. AT

e following remarks upon the structure of the globules in this
species are extracted from the description given of them by the
Rev. 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 :— F

“The globules are not perfectly globose, but slightly obovate,
with a very short pedicel : beneath the transparent external mem-
brane, the surface 1s'divided into eight equilateral triangles by one
horizontal and two vertical great eircles: 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 running 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
pellueid and striate or plicate at the margin, ‘At the place where
the eup 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-
mn?' organs of the plant, viz. of the stem and branchlets, will be
readily admitted by the attentive examiner; but, beyond this, our
knowledge of their relative functions is at present little more than
speculative. The globules attain maturity and fall off, generally,
long before the nucules, the parts eomposing them separating
more or less at that period : but the fact, that young plants sprin
from them, at once decides against the supposition that they fulfi
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; &, a globule separated ; ¢, the same greatly magnified ;
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Bracts unilateral, ovate-oblong, mucronate-acute. Nucule shorter
than the bract on each side of it, longer than the three in front.”

Chara tomentosa, Linneus. Babington, Man. Brit. Bot. C. latifolia,
Willdenow.,  Hooker, Icon. 532,

Found in Belvidere Lake, Westmeath, Ireland. ““Opake, whitish-

n. Stems covered with minute tubercles; papille distinet,

rather whorled, short, blunt on the prominent primary tubes.” I
am unacquainted with this species.

CHARA asPERA. Rough Chara. Tas. XXIX.

Plants dicecions. Stems very slender, nearly flexible, finely
. striated, beset with scattered, spreading or deflexed bristles.
Branchlets of the whorls short, subulate; the fertile ones with
numerous whorls of short slender ramuli or bracts, the two inner-
most of which are longer than the others, and accompany the
solitary globule or nucule.

Chara aspera, Willdenow. E.B.Supp.2738. Agardh, Syst. Aly.130.

Not unfrequent in bog-pits and other stagnant waters in the
North of England, in Wales, and Scotland. Stems one or two
feet in length, varying with the depth of water, densely crowded ;
beset with slender, acute, straight, spreading or deflexed bristles,
which seem to be scattered without order, or perhaps very irregu-
larly whorled. At the base of each whorl of branchlets is a row of
long appressed bristles, connected in pairs, of which one points
upwards and the other downwards. Between the outer tubes and
the central one, in both the stems and branches, is a green cellular
substance, arranged in lines alternating with the striz, and sepa-
rated, or broken transversely at intervals, giving them a spotted
appearance. The branchlets, from six to nine in a whorl, consist
of about seven joints, each bearing at its articulation five or six
slender spine-like bracts. I have never met with nucules and
globules on the same plant, and they are uniformly solitary. The
spirals of the former are about twelve or thirteen, and terminate in
a rather prominent crown. The smaller magnified figures on our
plate illustrate the structure of the globules, which does not mate-
rially differ from that already described under C. flezilis. Mr.
Wilson, who discovered this species in Anglesea, and from whose
specimens the fizure in the E. B. Supp. was drawn, observed, that
a coloured column, continuous with the short pedicel of the glo-
bule, extends to its centre, whence are given off the pedicels of the
eight triangular facets that form the surface.

I have had this species under cultivation in a glass jar for several
years, and, although no nucules appeaved at any time upon it,
young plants were copiously produced every spring.
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