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PREFACE.

In preparing this, the Second Edition of “ Aids to
Botany,” the work has been almost entirely rewritten,
and considerably extended by the addition of a large
amount of new matter.

It will be readily understood that the subject is a
difficult one to deal with without the assistance of
illustrations, the employment of which, in the limited
space allotted to the ¢ Aids Series,” has been impos-
sible,

The endeavour has been to place before the student
all the leading facts of the science in the plainest
language possible, the hope throughout having been
to render the present volume still more deserving of
the favour with which its predecessor has been re-
ceived.

ARMAND SEMPLE

8, TORRINGTON SQUARE, W.C,
May, 18830
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AIDS TO BOTANY.
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) L—THE SEED.

A sEED, when placed in the ground under favourable
circumstances, begins to swell and forms a protrusion
which can be divided into two parts :—

1, The Plumule or Gemmule, which grows upward
to the light, and becomes the stem.

2. The Radicle, which sinks into the earth, and
grows downwards.

The Tigellus, or collar, is the point at which these
two parts are joined together, and possesses one, two,
or more lateral organs called the Cotyledons,

IL—-THE ROOT.

“The descending axis of the plant, usually penetrating the
ground, fixing the plant and absorbing nourishment already
in a fluid state.”

‘When roots are developed -from the radicle, they are
termed Axial or True roots. All roots that are other-
wise deweloped are called Adventitious.

Axial roots are only found in the Dicotyledons, or plants
having two seed-lobes; the adventitious occur in
Monocotyledons, or those with one seed-lobe ; but since
they may be developed from various parts, and even
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from the leaves, they may be found upon dicotyledonous
plants,

Axial roots are :—

1. The Tap-root, Fusiform, or spindle-shaped root;
in which one central part is more prominent
than the rest, and appears like a continua-
tion of the stem.

Example, the Carrot.

2. The Fibrous-root; in which the branches of
the radicle are numerous and nearly of the
same size. Examples, Lilies and onions.

3. The Napiform, or turnip-shaped, as the Turnip.

Adventitious roots are :—

1. The Tuberous, corresponding to the tap-roots
of the carrot; produced by thickening of
some of the branches. Example, the Dahlia,
2. Fasciculate ; a mixture of the tuberous and
fibrous. Example, Ranunculus ficaria.
3. Moniliform, like a necklace; with alternate
contractions and expansions, the swellings
being a little apart.
4. Annular; the swellings close together.
Example, Ipecacuanha.

The Nodose or Nodulose; the swellings at
irregular intervals.
Example, Spirea filipendula.

Contorted ; when a tap-root is twisted instead

of being straight.

Preemorse, or bitten off; when the root ends

abruptly.

The Double fusiform tap-root, thickest in the

middle. Example, the Radish.

. The Coralline-root, like Coral.

Example, the orchid Corallorhiza,

o

© ® N oo



f

Aerial roots are those which are developed in the
air from the air, and since they usually grow upon
other plants, although from them, they derive ne
nourishment, are termed Epiphytes. They are ob-
served in the mangrove, in which they are axial, and
in the ivy, in which they are adventitious,

Aquatic roots are seen in the water ranunculus, in
which they pierce the soil, and in the duckweed, in
which they are floating. These roots closely resemble
thizomes, only they do mot produce leaves or buds.
The extremities of roots terminate in Spongioles, or
loose cellular layers.

THE OFFICINAL ROOTS.
Aconitum. Aconitum Napellus. Aconite.
Armoracia. Cochlearia Armoracia. Horseradish.
Arnica. Arnica Montana.
Belladonna. Atropa Belladonna.
Calumba. Jateorrhiza Calumba. Cocculus Palmatus.
Gentiana. Gentiana Lutea. Gentian.
Glyeyrrhiza. Glycyrrhiza Glabra. Liquorice.
Granatum. Punica Granatum. Pomegranate.
Hemidesmus. Hemidesmus Indicus.
Ipecacuanha. Cephaélis Ipecacuanha. Ipecacuan,
Jalapa. Exogonium Purga, Jalap.
Krameria. Krameria Triandra. Rhatany.
Pareira. Cissampelos Pareira.
Pyrethrum. Anacyclus Pyrethrum. Pellitory.
Rheum. Rheum Officinale. Rhubarb.
Sarsa. Smilax Officinalis. Sarsaparilla,
Sassafras. Sassafras Officinale.
Scammonium. Convolvulus Scammonia. Scammony.
Senega. Polygala Senega.
Serpentaria. AristolochiaSerpentaria. Serpentary,
Sumbul. Euryangium Sumbul.
Taraxacum. Taraxacum Dens Leonis. Dandelion.
Valeriana. Valeriana Officinalis, Valerian,
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III.—THE STEM.
¢ The developed plumule.”

The Bud which terminates the plumule is called the
Terminal bud.

Axillary buds are those which originate in the
angles between the leaves and stem.

A Node is the part of the stem at which the leaf
originates.

An Internode is the space between any two nodes.

Bracts are modified leaves.

Stems are divided into Underground and Aérial:
the former have leaf-scales (appendages at the lower
part of the stem where it is covered by the earth) ; the
latter have leaves and bracts.

Underground stems comprise the following :—

1, The Bulb, chiefly composed of leaf-scales.

(¢) Tunicated, when entirely encircled by
scales. Examples, Onion and Hyacinth.
(b) Squamous or Scaly, when partially sur-
rounded. Example, Lily.
Officinal Bulb, Urginea Scilla.

2. The Corm (a solid body), formed of a thickened
stem with the internodes only slightly de-
veloped, and a small bud surmounting the
whole, - Example, Crocus.

Officinal corm, Colchicum Autumnale,

3. The Rhizome or Rootstock ; which is capable
of producing leaf-buds, and has the internodes
little developed.

4. The Tuber ; this may be the base of the stem,
or a part of a branch from the axil of a leaf-
scale much thickened. It possesses buds in
the form of eyes which are able to produce
independent stems. Example, Potato.
Officinal Tuber, Jalap.
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Aerial stems are Herbaceous and Woody; when
they stand upright they are termed Erect; when
they assume other positions they receive the name of
Procumbent, Decumbent, Ascending, or Creeping.

Some plants are distinguished as (a) Climbing, either
by tendrils (the Pea); by adventitious roots (the Ivy) ;
or by leaf-stalks (the Clematis); and (b) Twining, by
twisting round supports (French Bean and Hop).

Woody stems are observed only in plants which
are destined for a somewhat prolonged existence. They
are divided into trunks and stocks, according to their
mode of branching.

If the stem gives off branches at various elevations,’
it is termed a Trunk or Truncus; but if these leaves
and branches are confined to the summit, it is termed
a Stock or Caudex.

The latter is shown in the palms, the former in most
of the forest trees.

The stem of grasses is called a Culmus, and that of
most herbaceous plants a Caulis.

THE OFFICINAL RHIZOMES.

Curcuma. Curcuma Longa. Turmeric,
Pilix. Filix Mas,. The Male Fern.

Podophyllum. Podophyllum Peltatum.
Zingiber. Zingiber Officinale. Ginger.

THE OFFIOINAL STEMS, &c., ENTIRE PLANT.

Chirata. Ophelia Chirata. Chiretta,
Lactuca. Lactuca Virosa. Lettuce.
Lobelia. Lobelia Inflata.

THE OFFICINAL BARKS.

Canella, Canella Alba.
Cascarilla. Croton Eleuteria,
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Cinchona Flava. Yellow.
Cinchona. < Cinchona Pallida. Pale.

Cinchona Rubra. Red.
Cinnamomum. Cinnamomum Zeylanicum. Cinnamon.
Cusparia. Galipea Cusparia. Angustura Bark-tree.
Mezereum. Daphne Mezereum. Mezereon.
Nectandra. Nectandra Rodizi. Bebeeru-tree,
Quercus. Quercus Pedunculata. Oak,
Ulmus. Ulmus Campestris, Elm,

OFFIOCINAL WOODS.

Catechn. Acacia Catechu.

Dulcamara. Solanum Dulcamara. )

Guaiacum. Guaiacum Officinale.

Hematoxylum. Hematoxylum Campechianum, Log-
wood.

Pterocarpus. Pterocarpus Santolinus. Red Sandal-
wood.

Quassia. Picrena Excelsa.

OFTICINAL TOPS.

Aconitum. Aconitum Napellus. Aconite.
Cannabis Indica. Cannabis Sativa. Indian Hemp.
Conium. Conium Maculatum. Hemlock.
Hyoscyamus. Hyoscyamus Niger. Henbane,
8abina. Juniperus Sabina. Savin.

Scoparius, Sarothamnus Scoparius. Broom.

PECULIAR.
Galla. Quercus Infectoria, Galls,
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IV.—THE LEAF.
%The typical appendage of the stem.”

Leaves are called Alternate when no two of them are
upon the same level ; Opprsite when two or more
originate upon each node, and Verticillate or Whorled
when more than two originate from each node, the
whole collestion of leaves being termed a Whorl or
Verticillus.

In the perfect leaf are these parts :—

1, The Vagina or Sheath ; the portion of the leaf
at its insertion surrounding the stem either
partially or entirely,

9. The Petiole or Foot 8talk; the continuation of
the sheath, ‘

8, The Lamina or Blade; the flattened portion.

To these, in some cases, membranous expansions or
Stipules are added.

The point at which the leaf joins the stem is called
its Insertion, the connexion being by a joint or direct.
A jointed leaf, when it falls, breaks off at the joint.
‘When the joint is absent the leaf withers, and leaves a
ragged scar called Cicatrix, the swelling below being
termed the Pulvinus or Cushion. ’

A Phyllode is the term used when the petiole be-
comes enveloped in a leaf-like manner, the lamina being
abortive or nearly so.

A leaf is termed Sessile when its development is ar-
rested after the formation of the blade, but before the
appearance of the petiole. 'When the petiole is present
the leaf is called Petiolate.

A Simple leaf is that in which there is only one joint,
situated at the stem ; Compound when the leaf con-
sists of several joints, or of which the petiole bears more
than one distinct blade,

2
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The skeleton of a leaf consists of subdivisions of the
petiole, the larger constituting the ribs, the smaller the
veins. The plan on which they are arranged is termed
Venation. Should the petiole be continued into the
blade it is termed the Midrib,

In Endogenous plants the small veins cross at right
angles ; the larger veins are parallel and straight.

" In Exogenous plants the small divisions cross at an
angle; and the larger not being straight, a nettled or
reticulated appearance is presented.

A leaf is termed Oblique when the portion on one
side of the midrib is larger than that on the opposite
side,

When the portions of the blade are carried back-
wards like a pair of ears the term Auriculate is applied.

‘When the stem is embraced by the leaf it is called
Amplexicacl.

If the two ears pass back and unite upon the other
side of the stem, the leaf is said to be Perfoliate, the
stem appearing to pass through the leaf ; if two leaves
are opposite and their bases unite, they are termed
Connate. . :

‘When the ears of petiolate leaves are prolonged far
enough back to unite, the form is called Peltate.
~ “When the apex of a leaf terminates in a sharp point
it is termed Acute; when the point is very sharp,
Acuminate ; when very sharp and hard, Cuspidate. A
blunt-ended leaf producing a short sharp point is called
Mucronate. When the apex ends in a blunt extremity
it is called Obtuse; when there is a slight hollow,
Emarginate; when the hollow is large and shallow,
Betuse.

A leaf is termed Entire when the margin presents
no indentations; ‘Crenate when it possesses slight
rounded projections ; Dentate with deep and sharp
projections ; Serrate wken the sharp points look to-
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wards the apex ; Retroserrate when they look towards
the base,

Other forms of leaves are Orbicular or round,
Sub-rotund (roundish), Oval, Oblong, Linear (long and
narrow, same width throughout), Acicular (needle-
shaped), Cordate or heart-shaped, Lanceolate (like a
lance-head), Reniform (like a kidney), Subulate (like
an awl), Ovate (egg-shaped), Spathulate (spoon-shaped),
Oblanceolate, Obovate (reversely ovate), Obcordate
(reversely heart-shaped), Sagittate (like an arrow),
Panduriform (bent in the middle, somewhat like a
fiddle), Hastate (halberd-shaped), Palmate (with five
lobes resembling a hand).

Sometimes a leaf is divided by its indentations into
two or more lobes, and it is then named according to
its nervation. Thus, amongst feather-veined leaves a
leaf is Pinnatifid, in which the incisions are superficial,
and correspond with the intervenous spaces ; Pinnati-
sect when the incisions are deeper; Pinnatipartite
when they almost reach the midrib.

Palmate leaves are similarly called Palmifid, Palmi-
sect, and Palmipartite. A Pedate leaf is thatin which
there is an unusual amount of ribs, the lower being
turned backwards to the petiole.

Compound leaves are divided into the Pinnate (like
a feather), and Palmate or Digitate (like a hand).
‘When the number of leaflets on the side of the rachis
are even the leaf is called Paripinnate ; with a terminal
leaflet, Imparipinnate.

Leaves are termed membranous, fleshy, leathery, ac-
cording to their consistence,

Deciduous is the name applied when the leaf falls
in autumn.

Persistent when it lasts beyond the winter.

The surface of leaves may be smooth (glabrous), kairy

ilose), rough (scabrous) ; with stiff hairs (hispid), bristly

setose), with glandular hairs (viscous), etc.
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THE STIPULE

Is a small membranous expansion on either side of the
point where the leaf joins the stem. When stipules
are absent the leaf is called Exstipulate; when pre-
sent, Stipulate. These stipules are considered by some
to be partially developed leaves, by others to be portions
of the leaf-sheath peculiarly developed,

In the normal condition are found the Pree or
Caulinary stipules, viz.: two free lateral expansions at
the base of the leaf,

Adnate stipules are those which adhere to the petiole,
Connate are those which unite one with the other.

There are three kinds of stipules :—

1. Axillary or Intrafoliaceous; two stipules
uniting to form a single organ in the leaf
axil, and situated between the leaf and stem.

2. Intrapetiolar; when the stipules are upon the
side of the stem opposite to the leaves.

3. Interpetiolar, simulating whorled leaves.

An Ochrea is the sheath formed by conjoined stipules
which are sufficiently large to surround the whole stem.

A Ligule is a little membranous organ found in
grasses which occurs in the axil of every leaf, and is
said to be constituted of axillary stipules.

A Phyllode is the name applied to a petiole which
becomes flattened and assumes the functions of a leaf
whose lamina has fallen off.

A Tendrilis a modification of a leaf, and is the thread-
like process by which plants attach themselves to other
objects,

Thorns are formed by some modified portion of a
leaf.

Prickles are hardened hairs, and are only attached to
the epidermis.

Sete are bristles or stiff hairs,
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OFFICINAL LEAVES.

Aconitum Napellus. Aconite.
Aloe Vulgaris.
Belladonna. Atropa Belladonna.

Serratifolia.
Conium Maculatum. Hemlock.
Digitalis Purpurea. Foxglove.
Hyoscyamus Niger. Henbane.
Laurocerasus. Prunus Laurocerasus. Cherry Laurel.
Matica. Artanthe Elongata. Matico.
Melalenca Minor. Cajuput.
Senna { Alexandrina. Cassia Lanceolata and Obovata.
* | Indica. Cassia Elongata,
Stramonium. Datura Stramonium. Thorn Apple
Tabacum. Nicotiana Tabacum. Tobacco.
Uncaria Gambir, Catechu Pallidum.
Uva Ursi.  Artostaphylos Uva Ursi. Bearberry.

V.—BUDS.

These are divided into leaf-buds (for the repetition
of the individual) and flower-buds (for the reproduc-
tion of the species), both being composed of rudimentary
leaves,

They are frequently protected by Scales (Bud-
Scales or Tegmenta), and sometimes by hairs; when
these are absent the bud is called Naked.

Vernation or Preefoliation is the name given to the
arrangement of the leaves in the leaf-bud ; that of the
flower-bud is called ZEstivation or Preefloration.

When a leaf is so folded that the apex is applied to
the base it is termed Reclinate, as in the Tulip-tree ;
when the two edges are in contact, the midrib being in
the centre, it is called Conduplicate. A leaf may be

Betulina,
Buchu. Barosma.<{ Crenulata. Bucco.
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rolled up from the apex to the base, and is then called
Circinate, as in ferns ; or from side to side, Convolute,
a8 in the cherry.

If the rolling commences simultaneously at both sides
it is called Involute, as in the buds of the water-lily ;
if towards the back of the leaf, Revolute, as in the
lavender. When there is a plaitiug of the lateral
halves of the leaf the term Plicate is given, as in the
currant and vine.

Leaves are termed Imbricate which overlap each
other, three being partly within and partly without,
one entirely without the others, and one entirely
within.

‘When the edges of the leaves touch each other, but
do not overlap, they are called Valvate. If the edges
in juxtaposition are turned inwards, the variety is
known as Induplicate.

VL—THE INFLORESCENOE.

The flower-bud when developed produces flowers
which are vanously arranged upon their axis. This
arrangement is termed the Inflorescence, and is either
Terminal or Axillary.

The axis which supports the flower is termed the
Peduncle or Flower-stalk, and this receives the name
of Rachis when it gives off secondary branches, or
Pedicels, the leaves at their bases being termed Brac.
teoles or Bractlets.

Some plants with their stems underground send up
naked stalks, surmounted by one or more flowers, as in
the primrose and cowslip. These stalks are termed
8capes.

Bracts are modifications of the flower-bud. These
.are sometimes almost indistinguishable from true
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leaves. They are sometimes modified to sach an ex-
tent as to appear like the flower itself.

A whorl of bracts is called an Involucrum, secondary
whorls being termed Involucels.

Phyllaries are individual bracts occurring in the order
Composite. A cupule, the cup of the acorn, is composed
of bracts ; and the outer whorl of grasses is composed
of bracts called Glumes. In the order Rosacee there is
often an apicalyx composed entirely of bracts. Little
bracts, called Palez, are found at the base of each of
the small flowers constituting a daisy.

A large coloured bract enclosing the inflorescence, as
in the Trumpet Lily, is called a 8pathe.

The inflorescence is said to be Definite or Centri-
fugal (flying from the centre), and Indefinite or
Centripetal (seeking the centre), according to the
character of the terminal bud.

‘The former term is employed when a-flower-bud ter-
minates the axis; the latter term, when a leaf-bud is
similarly situated.

Amongst Indefinite Inflorescences are :—

1. The Raceme; here, along the axis or axes,
stalked flowers arise, the stalks being of
nearly equal length. Example, Currant.

2. The Panicle ; when the rachis gives off branches
supporting several flowers. Example, Oak.

3. The Thyrsus ; the flower short and thick, the
whole inflorescence appearing pyramidal,
Example, Horsechestnut.

4. The Corymb; all the flowers about the same
level through elongation of the lower pedicles
of the raceme.

Example, Cauliflower as eaten.
5. The Umbel ; the origin of all the flower-stalks
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upon the same level, like the spokes of an
umbrella,. Example, Hemlock,

When the peduncles thus originating branch
again in the same manner, the secondary
umbels are termed umbellules.

6. The Spike may be termed a raceme with no
flower-stalks, Example, Common Plantain.

7. The Spadix, a spike whose axis is fleshy and
surrounded by a spathe, Example, Arum.

8. The Amentum or Catkin; the axis of unisexual
flowers, and falling early. Example, Willow.

9. The Cone is a modification of the spike, with
woody bracts. Example, Pine.

10. The 8trobile is the same as the cone, with mem-
branaceous bracts. Example, Hop.

11. The Locusta is a form of spike occurring
among grasses.

12. A Capitulum is when the axis of the spike
presents a flattened plane, as in the Com-
positee. The florets may be indistinguishable,
or they may be divided into those of the disc
and those of the ray. Example, Daisy.

The capitulum bears the same relation to the spike
as the umbel to the corymb or raceme.
The Definite Inflorescence
Is characterised by the flower-bud being developed
before any other on the same axis,
Under this heading is :—

The Oyme, which may simulate any of the inde-
finite forms, especially the corymb, panicle,
and raceme. It is subdivided into :—

(a) The Ceenanthium ; a sessile cyme with a

definite capitulum of suppressed inter-
nodes, Example, Fig.
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(b) The Fasciculus ; a contracted cyme,
Example, Sweetwilliam.

(¢) The Glomerulus ; a very condensed cyme.

When the last two, (b) and (c), are arranged
in the axils of opposite leaves so as to
resemble whorls, they are termed false
whorls or Verticillasters.

(d) The Uniparous cyme ; where the flowers
arise only upon one side of the axis.
Example, Hyoscyamus.

(z) Helicoid, when the axis is evidently

interrupted.

(y) 8corpioid, when the axis appears con-

tinuous,

(¢) The Biparous cyme ; flowers arising on
both sides of the axis.

Example, many of the Caryophyllacea.

Anomalous Inflorescence.

Some forms of inflorescence cannot be easily as-
signed to any of the foregoing types. In Ruscus or
the Butcher’s broom, and in Tilia, the Liine-tree, the
flowers seem to arise from the centre of the blade of
the leaf.

In the Butcher’s broom, the part resembling a leaf is
in reality a flattened branch, from which is developed
the flower-bud in the axil of a small membranaceous
bract.

In the Lime, the peduncle is adherent to the petiole
of its subtending bract, until it reaches the centre of
the leaf, at which it becomes erect.

An Inflorescence when it falls early is termed Cadu-
cous ; when it falls at the ripening of the fruit, Decidu-
ous; when it remains attached to the ripe fruit, it is
Persistent ; when the peduncle becomes enlarged and
fleshy it is termed Excrescent.
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VIL—THE FLOWER.

“Consists of a number of whorls of leaves (usually four)
modified for the reproduction of the species, and sitnated at
the extremity of an axis, of which the internodes at that
point are but slightly, if at all, developed.”

The top of the flower-stalk is termed the Receptacle,
Thalamus, or Torus. The outermost of the rows of
the whorl constitute the Calyx or Sepals; the next
constitute the Corolla or Petals, and these two form
the non-essential organs of reproduction ; but within
these are two other whorls, one of the male, the Sta-
mens (Andreecium), the other of the female, the pistils
(Gyn®cium), constituting the essential organs.

The Dicotyledonous type usually presents five sepals,
five petals, five or ten stamens, and five pistils; bu
sometimes the prevailing number is four. -

The Monocotyledonous type usually presents three
sepals, three petals, three or six stamens, and three
pistils.

A Complete flower is that in which all the whorls
are complete.

A Symmetrical flower has the same or a multiple
number of parts in each whorl.

A Regular flower is so called when every part of the
same whorl is identical in colour, size, and shape.

A Dichlamydeous flower has both calyx and corolla ;
if one of these be absent, the other is termed the calyx ;
in such case, however, the term Perianth is often used.

A Monochlamydeous flower possesses only one (the
outer) whorl.

An Achlamydeous or naked flower has no outer
whorl at all.

Apetalous is the term given to the flower when the
corolla is absent.

A Perfect or Hermaphrodite flower is that in which
there are both stamens and pistils, ,
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An Imperfect or Diclinous flower is that in which
only one set of these essential organs is present.

A Staminate or male flower is one containing only
etamens (indicated by symbol & ).

A Pistillate or female flower contains only pistils
(indicated by symbol ¢).

Moncecious is the term which implies that there are
male and female flowers respectively upon the same
plant. Example, Oak.

Diecious, when these different flowers are upon
different plants. Ixample, Willow.

Polygamous, when one plant contains male, female,
and hermaphrodite flowers.

Neuter flowers have no sexual organs at all.

Example, outer whorls of capitula of some compositze.

A flower is said to be Symmetrical when all its
whorls are of the same number, or some multiple of
that number.

Asymmetrical, when the reverse obtains. The pis-
tilline whorl is not concerned in this symmetry.

But if it contains the same number of whorls as the
other parts of the flower, the name Isomerous is em-
ployed.

If not, Anisomerous. ,

Binary or Dimerous implies that there are only fuo
organs in a whorl. ,

Ternary or Trimerous, that there are three

Quaternary or Tetramerous, four.

Quinary or Pentamerous, five.

The last is common among Dicotyledons ; the Ter-
nary amongst Monocotyledons.

A calyx is said to be Polysepalous when its sepals
are distinct ; Gamosepalous, or Monopetalous, when
they are united.

Similarly, a corolla is Polypetalous or Monopetalous.

Stamens are called Monadelphous when they are
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united together at their lower parts, forming only a
single bundle ; Diadelphous, when forming two bundles;
and Polyadelphous, when forming more than two,

Syngenesious is the name used when the union of
stamens takes place only at the upper part.

Hypogynous is the term applied to stamens which
are inserted below the pistil.

Perigynous, when a calyx tube is formed by the
union of sepals, petals, and stamens before they reach
the receptacle, the stamens surrounding the pistil.

Epigynous, when the calyx tube closely adheres to
and surrounds the pistil, so that only its top is visible,
the stamens being above the pistil.

The flowers possessing hypogynous stamens with the
sepals and petals distinct are classed under the name of
Thalamiflorz.

Those having their stamens inserted into the calyx
tube, either perigynous or epigynous, under Calyciflora.

Those with a gamopetalous corolla, into which the
stamens are inserted (perigynous), under Corollifiorz.

When the calyx is adherent to and completely covers
the ovary it is said to be Superior, the ovary being then
Inferior.

The calyx is inferior, the ovary superior, where the
sepals are free and inserted below the ovary.

Gynandrous is the term used when the stamens are
adherent to the pistil.

Zstivation or Prefloration implies the folding of
the flower-bud. We have here the same forms as in
Vernation, with the addition of a variety known as
Corrugate or Crumpled, together with the Vexillary
Zstivation, found in some plants of the order Legumi-
nosw, in which the flower is so arranged that there are
a vexillum or standard and two lateral ale or wings,
enclosing a carina or keel.

The outermost leaf-whorl is tcrmed the calyx, but



this sometimes has an epicalyz composed of bracts, The
sepals are said to be distinct in the typical flower, and
are then called Polysepalous. When they cohere the
name Gamosepalous is given to them.

These sepals are sometimes coloured or pefaloid, but
they are usually green* and sessile. They are generally
entire, but admit of various modifications. For instance,
in the Aconite they are coloured and form a hood
(napellus, a monk’s hood).

Sepals whose extremities turn inwards are called
Connivent ; those whose extremities turn outwards,
Divergent, but they often stand erect.

In a Gamosepalous calyx the coherent part is called
the Tube, its upper extremity the Faux or Throat, and
the free portion the Limb, composed of lobes if the co-
hesion be incomplete, The lobes are separated by
sinuses,

Caducous is the name given to sepals that fall off.

Deciduous, when they fall off contemporaneously
with the corolla.

Persistent, when they remain attached to the ripening
fruit,

Marcescent, when the calyx remains withered, but
loosely attached to the fruit.

Accrescent, when continuing to grow, forming a
bladder-like covering over the fruit.

Sepals are sometimes very small, shrivelled, or modi-
fied, so as to form, as in Composits, a so-called Pappus.
Here the calyx is a typical one at its lower part, but
as the fruit ripens it splits up into a mass of thin fila.
mentary threads.

OFFICINAL FLOWERS.

Ammoniacum. Dorema Ammoniacum.
Anthemis. Anthemis Nobilis, Chamomile,

* Green is not considered a colour in Botany,
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Avurantii Floris Aqua. Citrus Aurantium and Citrus
Bigaradia. Orange.

Cannabis Indica. Cannabis Sativa. Indian Hemp.

Caryophyllus. Caryophyllus Aromaticus. Clove.

Kousso. Brayera Anthelmintica. Cusso.

Lavandula. Lavandula Vera. Lavender.

Lupulus. Humulus Lupulus. Hop.

S8ambucus. Sambucus Nigra. ILlder.

Santonica. Artemisia Santonica.

VIIL-THE COROLLA.

The Corolla is composed of modified leaves called
Petals. These usually possess a contracted part termed
the Unguis (claw), and are then called Unguiculate.
The spreading part of the petal is called the Limb; when
the petals are cut into fringes they are called Fimbriated.
Boat-shaped petals are termed Navicular; spoon-shaped,
Cochleariform. When pouch-like processes proceed
from them they receive the name of Spurred, Saccate,
or Gibbous.

The term Nectary implies that when there is more
than one whorl of petals, some may be so reduced in
size that they become abortive.

When the petals are all distinet the corolla is termed
Polypetalous ; when they are united the corolla is said
to be Gamopetalous.

There are four forms of regular Polypetalous
Corolla :—

1. The Cruciform or Cruciferous. This has four
petals, unguiculate, and in the form of a St.
George’s cross (see order Cruciferz),

2. The Caryophyllaceous. In this there are five
petals, enclosed by the calyx tube, the claw
long, and the limbs diverging at about righs
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angles from the claw (order Caryophyl-
lacez).

3. The Rosaceous, five petals, claws absent, or
obsolete, and spreading irregularly (order
Rosace).

4. The Liliaceous. Petals forming a funnel be-
fore spreading (order Liliaces).

The only Irregular Polypetalous Corolla to which a
distinct name is given is the Papilionaceous or Butter-
fly-like form. In this the five petals are arranged so
that the vexillum or standard is very large, and situ-
ated posteriorly. Two al® or wings are placed at its
sides, and the carina or keel is composed of two small
pieces uniting anteriorly.

The forms of the Regular Gamopetalous Corolla
are the following :—

1 The Tubular; consisting of a nearly cylindrical
tube throughout, as in the central flowers of
some of the Compositz.

2. The Urceolate (urn-shaped) ; a modification of
the Tubular, with the tube expanded at centre ;
only slightly contracted at base and apex,
as in the Heath, Erica.

3. The Campanulate (bell-shaped); the tube di-
lating from base to apex, gradually and con-
tinuously, as seen in the Hare-bell.

4. The Infundibuliform (funnel-shaped) ; like the
Campanulate, but with a long tube contracted
upwards from the base, the limb gradually
dilating at the top, as in Nicotiana Tabacum
(the Tobacco plant).

5. Hypocrateriform (salver-shaped); having a long
narrow tube, from which the limb suddenly
diverges at a right angle, as in the Primrose.
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6. The Rotate (wheel-shaped) ; in this the tube is
very short, but in other respects is exactly
like the Hypocraterifurm, as in the Potato.

Irregular Gamopetalous Corollas are the three follow-
ing:—

1. The Labiate, Bilabiate, or Lipped ; the limb
is divided into two lips, an upper and lower,
the former being generally composed of two
united petals, the latter of three, and this
may be entire or trifid (order Labiate).

2. The Personate or Mask-shaped; in this the
throat is partially occluded by the lower lip or
palate, which is bent back, as in the Snap-
dragon. A modification of this occurs in Cal.
ceolaria, where the lips are hollow, like a
slipper, and called Calceolate.

3. The Ligulate or Strap-shaped ; atubular corolla,
in part split up, so as to form a flattened
band, as in the Dandelion. There are in-
dentations at the end of the strap indicating
the number of petals composing it.

A Nectariferous petal is seen in the Ranunculus,
which possesses a scale-like organ at its base called a
Nectary.

Like the calyx, a corolla may be deciduous, caducous,
or persistent.

‘When the corolla is persistent and withers up it
becomes marcescent.

OFFICINAL PETALS.

Rheeas. Papaver Rhosas. Red Poppy.
Rosa Centifolia. Cabbage Rose.
Rosa Gallica. Red Rose.
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IX.—THE STAMENS.

A collection of stamens is called an Andracium.
The Stamen is a flower-leaf modified in order to pro-
duce the pollen, a powdery substance destined to fecun-
date theovule. Itis generally furnished with a thread-
like organ called the Filament, upon the summit of -
which is placed the Anther.

This Anther is usually divided into two Lobes, in
the interior of which are one or more Loculi or cells
containing the pollen.

When the filament is absent the anther is termed
Sessile. 'When the anther is absent the stamens are
Sterile.

The Filament, when thread-like, is called Filiform;
when hair-like, Capillary. It is termed Subulate or
awl-shaped when it tapers from base to apex, and
Clavate or club-shaped when from apex to base ;

Moniliform or necklace-shaped, as in the nettle,
when it appears like a row of beads.

The Anther is usually oblong, and in it are found two
parts : the Face and Dorsum or back. Where the
ripe anther opens is placed the Suture. If the face of
the stamen turns towards the pistil, the anther is called
Introrse ; when the face looks towards the petals it is
termed Extrorse. The filament is joined to the anther
in one of three ways, as follows :—

1. Innate; the filaments passing without inter-
ruption into the connective.

2. Adnate ; filaments not passing directly into base
of connective, but running along its back near
the base and continued along the connective.

3. Versatile; the filament joining the connective
near its middle, the anther being balanced
upon a fine point.

The Connective is generally a solid body, by which
the two adjacent anther-lobes are united, and neither
falls short nor extends beyond their extremities,

3
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When young the anthers usually have four cavities
(quadrilocular) ; but when ripe they have generally but
two (bilocular) ; occasionally only one cavity is left
(unilocular).

Dehiscence implies the bursting of the anther to
allow the escape of the pollen,

It is of four kinds, viz :—

1. Longitudinal, when the anther bursts in the
line called the suture.

2. Transverse, when the anther-lobes are twisted
on their axes, presenting their apices or bases
towards the connective, the opening running
across the anther.

3. Porous, when there are small openings at the
apex of the anther, through which the anther
bursts,

4. Valvular, when the wall of the anther gives
way, but remains atlached at one point so as
to form a hinge, leaving a lateral opening.

If the stamens, petals, and sepals are equal in num-
ber, the flower is called Isostemonous ; if this is not the
case, then Anistemonous ; if the sum of the sepals and
petals equal the number of stamens, Diplostemonous.

Stamens are called Epipetalous when placed upon
the inner faces of the petals. :

Occasionally some stamens are longer than the others,
If there are two long and two short, they are termed

Didynamous; if there are four long and two short,
they receive the name of Tetradynamous.

If the stamens cohere by their filaments into one
bundle, they are Monadelphous ; if into two bundles,
Diadelphous; into three, Triadelphous; if into more
than three, Polyadelphous. Should they be united by
their anthers, they are termed Syngenesious. When
coherent to the pistil, they are called Gynandrous.
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X —-THE PISTIL,

The pistils occupy a position interior to the stamene,
each individual constituent of their whorl being termed
a Carpel, which may be regarded as “a conduplicate
leaf with the edges turned inwards.” 1In the lower part
of the carpel is a cavity containing the ovules, and to this
the name of Ovary is given, and the inturned edges of
this ovary form the Placenta. Upon the top of the
ovary is usually found a slender body, the Style, at the
termination of which is the Stigma. In the absence
of the style the stigma is termed Sessile.

The carpel, and consequently the pistil, may be soli-
tary ; but there may be two or more carpels, and when
they are very numerous they are said to be Indefinite.
If there are a number of distinet carpels in a flower, they
are said to be Apocarpous; if they cohere together, they
are termed Compound or Syncarpous.

Between the cells of adjacent ovaries are partitions
called Dissepiments. When there are many, and they
project so as to unite in the centre of the ovary, this
organ is called Multilocular, and the Placentation is
said to be Central., If the partitions project only a
short distance from the wall of the ovary, the fruit is
then called Unilocular, and the placentation is termed
Parietal.

Officinal Stigma and part of Style :—

Crocus Sativus. Saffron.

X1L—THE OVARY.

When this consists of one carpel it is called Simple ;
when of more than one, Compound. It is usually with.
out a stalk, but when this is present it is termed a

Gynophore, and the ovary receives the name of
Stipitate.

ca~
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The Placenta is considered to be the infurned and
conjoined edges of the carpellury leaf,” and, as has been
noticed above, may be Free, Central, or Parietal.

The Style generally arises from the summit of the
ovary, and is then called Apical or Apicilar; but when
it arises from the side it is termed Lateral ; when from
the base, Basilar.

The Stigma may be Simple or Compound, and when
the carpels are not united it is Distinet.

Terminal is the appellation when the stigma is at the
extremity of the style ; Lateral when the components
of the style are not united at their upper parts.

A Stigma is termed Capitate when it forms a dis-
tinzt swelling at the top of the style. The stigmas
are Penicillate or Feathery in Grasses ; Lobed in Com-
positee; Radiate in Papaveraces; Lateral in Legu-
minose ; and Petaloid in Iridaceas.

XIL —THE FRUIT.

By fecundation by the pollen the ovule is finally
converted into a seed, and this, together with its cover-
ing, forms the fruit.

The case or covering of the fruit is termed the

Pericarp. It may be either dry or succulent.

‘When dry no distinct layers are ‘perceptible, but when
succulent three parfs may be distinguished, viz. :—

1. The Epicarp, corresponding to the epidermis
of the lower surface of the leaf.

9. The Mesocarp, corresponding to the paren-
chyma of the lower surface of the leaf.

3. The Eadocarp or Putamen, corresponding to
the epidermis of the upper surface of the leaf,
enclosing the seed.
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XII1. —DEHISCENCE.

Fruits are called Indehiscent in which there is a
hard pericarp, and which fall from the plant without
allowing the escape of the seed.

If the fruit breaks up and allows the ripe seed to
escape, it is called Dehiscent.

There are three modes of Dehiscence, viz. :—

1. Velvular; the fruit opening longitudinally
along the lines of their natural sutures, the
parts falling in the form of valves,

(a) Septicidal ; the carpels of a syncarpous
pistil separating, and dividing the septa
into component parts.

(b)) Loculicidal; the septa entire, each carpel
opening at its dorsal suture,

(c) Septifragal; each dissepiment broken
transversely, the placenta standing in
the centre of the ovary and entirelysepa-
rate from the walls.

2. Transverse or Circumscissile ; the upper and
lower part of the fruit separated by a trans-
verse rent, the latter being left uncovered by
the former falling off like a lid.

3. Porous; the fruit opening only by small pores.

Fruits may be divided into Simple (produced by a
single flower) and Multiple (by more than one flower).
Of the former there are two subdivisions : Apocarpous
and Syncarpous, :

The Apocarpous may be 8imple or Compound; the
Syncarpous Inferior or Superior,

The Simple Apocarpous Fruits are two in number,
viz :—

1. The Legume; dehiscing by dorsal and ventral
sutures.
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2 The Lomentum ; differing from the foregoing
by its moniliform constrictions at intervals.

(2) The Utricle is a simple apocarpous fruit
sometimes dehiscing, and is one-celled or
many-seeded, with a loose membranous
pericarp.

(b) The Drupe is a simple apocarpous fruit
never dehiscing, and is one-celled and
one-seeded ; made up of a fleshy sarco-
carp and a bony endocarp.

Compound Apocarpous Fruits are the following :—

1. The Follicle; dehiscing only by a single suture.

2. The Achene; an indehiscent fruit with only
one cell and one seed. It is tipped by the
remnant of the style.

3. The Heterio ; examples of which are :

(a) The Strawberry; an enlarged and succu-
lent receptacle, upon which are numer-
ous achenes.

(b) The Raspberry; in which the receptacle is
fleshy, not succulenf, and supports a
number of drupes.

4. The Cynarrhodum or Rose-hip; an inverted
hetrio, consisting of achenes received into a
hollowed succulent receptacle.

Superior Syncarpous Fruits are these :—
1. Indehiscent.

(a) The Caryopsis, composed of two carpels
usually, and having a dry closely attached
pericarp (as in Grasses, Oats, etc.).

(b) The 8amara, having two or more coherent
achenes, the margins being winged (Ash
and Elm).
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(c) The Carcerulus, a collection of cocci or
carpels, separated from the base of the
carpophore, but connected at the upper

part.

(d) The Tryma, a compound drupe (Walnut),
sometimes having a fibrous outer coat
(Cocoa-nut).

In the above ((a), (b), (c), (4)) the pericarp is Dry.
In the following the pericarp is Succulent:—

(a) The Nuculanium or Uva, a fruit with a
pericarp, enclosing numerous seeds en-
veloped in pulp (the Grape).

() The Hesperidium or Orange ; like the
grape, but the septa are permanent,
within which is the pulp, and surround-
ing which is the rind.

2. Dehiscent.

(a) The Capsule, a fruit one or moro celled,
many-seeded, with Valvular dehiscence
in Colchicum; Porous dehiscence in
Toppy ; and Transverse dehiscence in
Hyoscyamus, in which case it is called
a Pyzidium,

(%) The Siliqua consists of two carpels only,
with parietal placentation. It contains
a replum or false septum, and the dehis-
cence is valvnlar. A silicula is a short
and broad siliqua (order Crucifer).

Inferior Syncarpous Fruits :—
1. Indehiscent, dry and succulent.
The Dry are :—

(a) The Glans or Nut, a one-cclled, single-
sceded fruit, and generally seated in a
whorl of bracts or cupule (the Acorn).
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(%) The Cypsela, an inferior achene, with a
calyx in form of a pappus (in Com-
positee).

(c) The Cremocarp, an inferior carcerulus,
composed of two carpels called
Mericarps (in order Umbelliferz).

The Succulent are :—

(2) The Bacca or Berry, an inferior nucula-
nium (the Gooseberry). :

(b) The Pomum or Apple, like thg bacca, but
possessed of an endocarp forming a more

. or less bony core (Apple, Hawthorn).

(c) Tho Pepo is three-celled and pulpy, with a
thickened rind.

(d) The Balausta or Pomegranate is remark-
able for having its carpels in two stories
placed side by side.

2. Dehiscent. This fruit is seen only in the Cam-
panula, and is called Diplotegia; it is exactly
like the capsule, except that it is inferior,

Iultiple or Anthocarpous Fruits :—

1. The Cone, an elongated fruit composed of

" hardened scales, each bearing in its axil one

or more seeds, which are naked and called
Gymnosperms (the Pines and Cycads).

. The Galbulus is more rounded than the Cone,
and the extremities of its scales are flattened

. like a nail-head (in the Cypress).

3. The Strobilus; in this the scales are mem-
branous, and the seeds enclosed in carpels,
but otherwise it is like the Cone (the Hop).

. The Sorosis, the ripe product of numerous
flowers, appearing single on account of their
close coherence (Mulberry and Pine-apple).

5. The Syconus, a ripe Coenanthium (the Fig).

(&)

-~
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OFFICINAL FRUITS.

Anethum, Anethum Graveolens. Dill,
Anisum, Pimpinella Anisum, Anise. :
Aurantium. Citrus Bigaradia and Citrus Aurantium,
Orange.
Bela. Aigle Marmelos. Bael,
Capsicum. Capsicum Fastigiatum,
Carum Carui. - Caraway.
Cassia. Casgia Fistula,
Colocynthis. Citrullus Colocynthis,
Coriandrum Sativam. Coriander,
Conium Maculatum. Hemlock.
Cubeba Officinalis. Cubebs.
El%terinm. Ecbalium Officinarum.  Squirting Cucum-
er.
Ficus Carica. Fig.
Feeniculum Dulce. Fennel.
Juniperus Communis. Juniper.
Limon. Citrus Limonum, Lemon.
Lupulus. Humulus Lupulus, Hop,
Morus Nigra. - Mulberry.
: Glycerinum,
Olivee Oleum.
Sapo Durus,
: Sapo Mollis,
Papaver Somniferum. White Poppy.
Pimenta. Eugenia Pimenta, Pimento.
Piper Nigrum. Pepper.
Prunum. - Prunus Domestica. Plum,
Rhamnus Catharticus. Buckthorn.
Rosa Canina. Dog Rose.
Ruta Graveolens. Rue.
Sabadilla. Asagreea Officinalis,
Tamarindus Indica. Tamarind.
Vitis Vinifera. Grape.

Olea Europma, yielding
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XIV.--THE OVULE.

The Ovaule, in its earliest condition, takes origin from
the ¢ inturned edge of a carpellary leaf,” and when it has
bz:‘rll fecundated, and contains an embryo, is termed a
Seed.

An ovule is termed Solitary when there is only one
11 an ovary. )

When the number can be counted with ease the
ovules are called Definite ; :

When the ovules are very numerous, they are said
to be Indefinite.

An Erect Ovule is that which appears to rise from
the base of the ovary and to stand upright.

A Pendulous Ovule is that which hangs from the
summit of the ovary.

It is called Ascending when it apparently rises from
the side near the bottom, and is directed upwards.

It is Suspended if near the top, and hangs down-
wards, Should it grow straight outward, it is called
Peltate or Horizontal.

At first the ovule presents a small projection from the
placenta, termed the Nucleus; this increases until it is
separated by a slender cord termed the Funiculus or
Podosperm. Two coverings for the ovule are by degrees
developed from its base, where it is joined by the
funiculus, and this point is called the Hilum. The
inner covering is called the Infegumentum Internum ;
the outer the Infegumentum Externum.

The ovule is not completely covered by either of these
coats, but a small space is left called the Micropyle or
Foramen, the opening in the internal coat being called
the Endostome, that in the outer the Exostome.

Contemporaneously with these formations is formed
a cavity called the Embryo 8ac. The spot where the
funiculus actually joins the nucleus is termed the
Chalaza.
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When the base of the ovule turns towards the
placenta, and its apex away from it, the ovule is termed
Orthotropous,

If the chalaza turns away from, and the micropyle
towards the placenta, the ovule is called Anatropous.

In the latter cast the micropyle and hilum are close
together, and the funiculus forms a cord-like projection
on the surface of the ovule termed the Raphe.

If the ovule becomes bent upon itself like a U, and
brings the hilum and chalaza in contact with the micro-
pyle, it is termed Campylotropous.

When the funiculus is elongated so as to push the
chalaza up and the micropyle down, thus causing the
long axis of the ovule to be horizontal, it is called
Amphitropous.

XV.—THE SEED.

The Seed consists of an outer covering called the
Testa or Episperm, and an inner the Tegmen. The
former is either woody, membranous, soft, or pulpy.
Occasionally a third covering is present; this is called
.an Arillus, when growing upwards and originating
from the funiculus; and an Arillode when growing
downwards and originating from the micropyle. By
the side of the embryo, or enveloping it, is placed the
albumen (when present), called Peri- or Endo-sperm.

Albuminous Seeds are those possessing this endo-
sperm ; Exalbuminous when it is absent. The albumen
may be starchy or mealy (in the Wheat), fleshy (in the
Barberry), mucilaginous (in the Mallow), hard and bony
(in the Ivory-nut). It is termed Ruminated in the
Nutmeg, where it presents a mottled appearance.

The Embryo itself consists of a Plumule or Radicle
and one or more cotyledons.

The Plumule always turns away from the micropyle,
the radicle towards it.



Plants containing two seed-lobes receive the name of
Dicotyledons; plants containing only one seed-lobe are
called Monocotyledons.

Plants with many seed-lobes (a rare circumstance) are
termed Polycotyledons,

Those with no seed-lobes, as in all Cryptogamic
Plants, receive the name of Acotyledons.

If the Embryo occupies the centre of the kernel, it is
termed. Axial; if without its centre, Eccentric or
Abaxial. It may be straight, curved, spiral, hooked, or
folded. When it is folded it is Incumbent (the radicle
folded over the back of the cotyledons), or Accumbent
(the radicle lying along the edges of the cotyledons).

XVI—GERMINATION.

The embryo of a ripe seed, when placed under the
proper conditions, enlarges, becomes active, and, rup-
turing its surrounding coats, produces a new plant.

This process is termed germination.

The chief necessary conditions for its production are
Moisture, Heat, Air, or Oxygen.

It is favoured by the absence of light.

The heat most favourable to germinating plants is a
temperature of 60° to 80° Fahr. Much greater heat is
required by some tropical plants; and germination
takes place in some of the Cryptogamw a very little
above the freezing point.

So long as a seed is dry, it will not sprout, but di-
rectly moisture reaches it the embryo commences its
development. Water being absorbed, the cells become
dilated, and the integument broken, thus admitting the
exit of the embryo; by the action of heat, a sort of
ferment (diastase) is formed, by which the starch of
the embryo is converted into dextrine and grape sugar

. ‘(glucose). These substances nourish the plant,
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That these changes may take place, air or oxygen is
requisite; carbonic anhydride is given off, and heat is
evolved.

If buried deep in the soil, a seed will not germinate,
A seed will sprout more readily in the dark than in
the light, and more in diffused daylight than in direct
sunlight.

Chemical rays of the solar spectrum are more favour-
able to germination than light-yielding rays.

The most favourable conditions for germination are
that the seed be placed at a moderate depth in the soil,
which is well powdered to permit the entrance of air,
and prevent moisture and heat escaping. Larger seed
should be planted at a greater depth than smaller ones.

The time requisite for the germination of a seed
greatly varies, being longest in those which have been
dried and have a dense coat, and shortest in those
which readily take up water.

The appearance of the embryo is hastened by soak-
ing the seed in water.

Germination of Dicotyledons.

In Dicotyledons the nutrient supply of the seeds is
either in the embryo itself, and in the cotyledons
2specially, or in the form of perisperm surrounding it.

When these seeds commence to sprout, the radicle
first appears at the micropyle or foramen, and then the
protrusion of the cotyledons follows.

. In some cases the cotyledons remain below the
ground, and are called Hypogeal; in others they rise
above the ground in the form of leaves, and are termed
Epigeal :

The plumule appears between the two cotyledons,
which are at times so cut up that the embryo seems
Polycotyledonous, as is observed in the Pinacese or
Conifera. ,
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No necessary relation is borne by the cotyledonary
leaves to the vegetative or true leaves.

Germination of the Monocotyledons.

The embryo in many Monocotyledons presents no
distinct parts, and merely resembles a conical mass,
tapering at one end, nearly truncated at the other, and
having a slit towards its base.

Through the slit appears the plumule, and from the
truncated end are developed adventitious roots; the
tapering part is the solitary cotyledon.

The radicle is never greatly developed, and from it
adventitious roots are developed, by which the external
covering of the radicle is pierced.

The majority of monocotyledonous seeds possess
albumen, which is usually absorbed entirely.

In these seeds the solitary cotyledon is wholly or
partially retained in the seed-coat during germination,

XVIL—FECUNDATION.

The existence of male and female flowers has been
recognised from a very early period.

It is supposed that in fecundation or propagation of the
individual the pollen of the stamens is thrown upon
the stigma of the pistil, and so conveyed to the ovary.

Some female flowers, however, appear occasionally
to produce fruit independently of any pollen agency ;
but, in general, the pollen has been conveyed from a
distance, or, it may be, produced by flowers (in which
only pistils are as a rule produced), givinz rise to
stamens,

To ensure the pollen grains being applied to the
stigma, the relative lengths of the style and the stamens
vary according to the nature of the flower, whether
pendulous or ercct, the stamens being shorter than the
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style in the former and larger in the latter. In some
plants (the Nettle) the anthers burst forcibly, and the
pollen is scattered in all directions.

Insects are very important agents in the fecundation
of plants. They are attracted by the presence of sugar
in some plants, by the peculiar shape of others; and
in their search they rub off the pollen, which they
carry to the next flower they alight upon.

Contact with water must be avoided by pollen-
grains, since they may be ruptured by this fluid.

During rain, therefore, the flower is inverted or
closed, and, in most aquatic plants, the blossom is
raised above the water.

After long keeping the pollen becomes incapable of
fecundating the ovule, In some cases (the Date Palm),
however, it has been kept for nearly twenty years, and
has produced fruit, whereas in some, as in the Tobacco
plant, it is useless after forty-eight hours.

In some Pinacew there are produced very large
quantities of yellow pollen ; hence the so-called sulphur
showers. The large amount of pollen in these plants
is due to the difficulty of carrying pollen sufficient for
fertilisation, in consequence of the dicecious or mo-
ncecious character of their organs of reproduction.

Usually the pollen of a single anther suffices to
fertilise all the ovules contained in an ovary, and the
presence of more than one stamen is werely to render
it certain that enough pollen shall be conveyed to the
stigma.

The amount of pollen necessary for the fertilisation
of a flower entirely varies with the number of the
ovules contained by the ovary; and even when the
pollen is applied to the stigma, some allowance must be
made for some of the grains not coming into contact
with the ovule,
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XVIII.—MORPHOLOGY.

‘With regard to their outward form, Plants are divided
into :—

1. Phanerogamic or Flowering Plants (sexuality
apparent) ; and

2. Cryptogamic or Flowerless Plants (sexuality
concealed).

The Phanerogamic produce flowers, and seeds con-
taining an embryo. They are divided into

1. Exogen® and 2. Endogene.

THE EXOGENZ OR DICOTYLEDONS.

At an early period of their history, the Exogenc
consist of an Internal Parenchyma, which isregular
or irregular. Externgl to this is a circle of Indefinite
Fibro-vascular Bundles which anastomose with each
other, forming a kind of network, the meshes of which
are filled with bands of cellular tissue. These bands
connect the central parenchyma or pith with the outer
layer of flattened cells, by which eventually the bark
is formed.

Between the bark and the fibro-vascular bundles is
found the Cambium layer. The whole is enveloped
by the Epidermis.

Thus, at this epoch, the composition of the Exoge-
nous stem is the following :—

1. Parenchyma of the Pith

2. Fibro-vascular Bundles .

3. Cambium Layer Medullary Rays.
4. Parenchyma of the Bark

5. Epidermis

This is the permanent condition of an herbaceous
Dicotyledon,
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The structure of one which is intended for a longer
existence than two years is more complex.

In the latter is found a central pith, composed of cells.
In plants of one or two years of age the pith relatively
is not so large, to the rest of the stem, as in herba-
ceous or very young plants,

In rapidly growing plants, as in the Umbellifersw,
sufficiently numerous cells cannot be produced to fill
the space intended for the pith, so that the stem is
hollow, except at the root.

In the endogenous stems of grasses the same condi-
tion is present. ~

In the walnut tree a regular alternation of septa and
cavities is observed ; this arrangement constitutes the
so-called chambered pith.

The internal portion of the fibro-vascular bundles,
by which the pith is immediately surrounded, is com-
posed of a ring of spiral vessels which are rarely seen
in any other part of the stem,

This ring is termed the Medullary Sheath, and from
it vessels are sent off to the leaves. The greater por-
tion of the stem is, however, found to consist of bundles
of woody fibres, usually combined with pitted or
dotted ducts, and the whole is arranged in concentric
circles, each circle constituting a year's growth. The
medullary rays running from the pith to the bark break
up these circles into wedge-shaped masses.

In the transverse section circular marks appear, which
arise from the ducts being more internal than the woody
fibres, and from smaller compact cells being produced
at the end of the season, and the arrest of growth by
cold during winter. i

In tropical countries the stoppage of growth is usually
due to drought. In these regions more than one ring
may be produced in the plant of one year, and again,
in some tribes, as the Cycas, a single circle requires
several years for its completion. 4
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Generally speaking, however, by counting the con-
centric rings, and accrediting one to each year, the age
of an Exogenous tree can be ascertained with accu-
racy.

The ducts usually are surrounded by woody fibres,
but there are many variations.

The wood of the Coniferse is almost exclusively
composed of punctated or glandular tissue. With in-
crease of size of the trees the older parts of the wood
increase in density, since secondary deposits are formed
within their cells, and at length these become imper-
vious.

This central portion is termed the Heartwood or
Duramen, which is frequently of a different colour from
the rest of the stem, in consequence of the deposition in
it of peculiar secretions, as observed in the mahogany
and ebony tree.

The external part, in which the cells are not so
thickened, is termed the Alburnum or Sapwood, since
through it ascend the fluids destined for the nourish-
ment of the plant.

It has been stated that the wood is arranged in
wedges, bounded laterally by the medullary rays.
These rays are composed of brick-shaped cells placed
one over the other (muriform parenchyma), and belong
to the horizontal system of the plant. They connect
the cellular system of the pith with that of the bark.

The rays which extend the whole distance from the
bark to the pith are termed Primary. As the original
wedge of wood, however, increases in breadth year by
year, it is simultaneously cut up by a new set of rays,
and these only stretch to the bark from the ring of the
year in which they took origin, and are thus termed
Secondary.

In all growing plants, and immediately external to
the sap-wood and separating it from the bark, is found
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a layer of cells retaining their primordial utricles. "To
this layer the term Cambium is given. It isof a green
colour. From the cambium layer the wood internally
and the bark externally are developed.

To the presence of the cambium is due the peculiar
quality of unlimited growth in the Exogenz.

The collective name of bark is applied to the struc-
tures outside the cambium, and four sets of these may
be recognised :

1. Liber or Endophleam.

2. Green Cellular Layer or Mesophleeum.
3. Suberous, Corky Layer or Epiphlceum.
4. Epidermis.

The parenchymatous structures are here internal, the
cellular being external, whereas in the wood the re-
verse is the case. The bark, moreover, grows from the
inside, and not from the outside.

Upon section, then, an Exogenous Tree presents the
following parts :—

1. The Epiphleeum or Cuticle
2. The Mesophleeum or Cortex }The Bark
3. The Endophleeum or Liber

The Cambium Layer (in growing plants).
The Soft Wood or Alburnum
The True Wood or Lignum
The Medullary Sheath
. The Pith or Medulla

The Leaves of these plants are net-veined and articu-
lated to the stem. The embryo consists of never less
than two Cotyledons and occasionally of more. The
sepals and petals, when they exist, are in fours or fives,
seldom in threes. The embryo has rarely more than
two seed-lobes,

TheWood Proper.

N o
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The roots are Exorrhizal, i.c., taking origin by do
velopment of the radicle outside the root.

The Exogens are divided into :—

1. Angiospermia, or those with covered seeds; and

2. Gymnospermia, or those with the seeds naked.

The Angiospermia, again, include the five following
varieties ;:—

(a) Thalamiflors, in which the corolla is
polypetalous, and stamens are hypogy-
nous,

(b) Calyciflora; corolla polypetalous ; stamens
either epigynous or perigynous.

(c) Corollifforz ; corolla monopetalous ; sta-
mens inserted into the petals (epipe-
talous).

(d) Monochlamyde= ; with calyx only.

(e) Achlaﬁlydew; wanting both calyx and
corolla.

THE ENDOGENZE OR MONOCOTYLEDONS.

In these the stems are composed of parenchyma not
separable into pith and bark, called endogenous in
consequence of the peculiarity of the development of
the dbro-vascular bundles,

There is a general pith in which curved fibro-vascular
bundles are arranged peculiarly. The bundles pass
bodily into the leaves with which they are connected
at their upper extremities, and at their lower extremi-
ties they bend outwards, and, by interlacing, compose
a network which separates the central from the cortical
parenchyma,

Occasionally the cells of the cortical part retain for
a time the primordial utricles, and form a kind of cam-
“ium layer, differing from that of the Dicotyledons in
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enlarging the bundles, not at the side, but at their
extremities only.

In the herbaceous Monocotyledons the stem is com-
posed of a succulent parenchyma having fibrous, stringy
bundles diffused through it, and even where 'woody
stems are present, their hardness depends rather upon
the hardening of the parenchyma by secondary de-
posits than upon the fibro-vascular bundles.

The exterior of the endogenous stem is bounded by
a rind, which consists of spongiform parenchyma,
upon which are a few layers of tubular cells, in some
cases made up only of simple epidermis, but of corky
texture when most developed.

The fibro-vascular bundles take origin at the organic
apex of the plant or punctum vegetationis, and from
this they bend outwardly, downwards towards the root,
and upwards towards the leaves ; and, if the stem is of
great length, they arrive at the rind before getting to the
root ; of the two curves, the upper is the more abrupt.

The lower part of the bundles is connected intimately
with the rind, which is inseparable from them.

The most fibro-vascular bundles being contained in
the outer part of endogenous stem, this part is harder
than the internal. -

Endogenous stems are usually cylindrical, since the
cortical part soon hardens, and thus the stems are not
capable at an early period of increasing their diameter.
An exception is observed in the case of the Draczna
or Dragon Tree, in which the hardening does not take
place, aud which may attain a great size.

The leaves are marked by parallel straight veins,
often sheathing the stem at their bases. The embryo
contains only one cotyledon, and the parts of the flowers
are in threes.

The roots are Endorrhizal, i.c., the radicle never de-
veloped ; but below the rind of the stem in the lower -
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part conical projections of cellular tissue arise, which
pass through the rind, and carry before them a portion
" formed like a conical cap (the Pileorkiza), part remain-
ing as a collar and clasping the rootlet.

The trunk is of a uniform structure, in which no con-
centric rings can be made out; and the wood increases
internally. There is no true bark, and the age ap-
proximately is obtained by finding the annual growth,
and dividing the height of the tree by that amount.

The Endogene are subdivided into :—

(2) Spadicifiore; flowers upon a spadix;
either naked or enclosed in a sheath or
spatha.

(b) Petaloidea ; flowers mostly with corolla
and calyx, both green or both coloured,
or the inner coloured and outer green.

(c) Glumifer®; flowers in spikelets with
scaly or bristly perianth ; leaves with
sheaths, either slit or tubular, and gene-
rally linear ; seeds albuminous.

THE CRYPTOGAMZ
Differ from the Phanerogamee,
1. In the structure of their sexual organs, and
their absence of flowers.
2. Their reproductive bodies (spores) are deficient
of ?n embryo, and generally consist of simple
cells.

They are divided into Acrogenz and Thallogens.

THE ACROGENZ.

Have a distinct stem and leaves, and possess stomata
(breathing mouths). Parenchymatous cells compose
the stems, and in their centre are sometimes found
wood-cells and fibro-vascular bundles,
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These are divided into :—
Filices or Ferns.
Equisetacez or Horsetails.
Musci or Mosses.
. Hepaticace® or Liverworts.
Marsileacez or Pepperworts.
Lycopodiacea.
Charace.

FILICES OR FTERNS.

In these the Fronds or Leaves are greatly developed,
the stems only slightly so, usually remaining under-
ground as rhizomes, which develop in a vertical or
horizontal direction, the latter giving off their leaves
singly, the former in tufts. The tufted condition is
due to the non-development of internodes, and may be
observed in the Tree Ferns and in the Lady Fern.

In the case of the arborescent ferns, however, the
stem often attains a great height.

The Fronds or leaves present nearly the same struc-
ture as in the Phanerogame, but they are frequently
much cut up, and their vernation is usually circinate,
except in the Ophioglossaceze.

The Venation is forked, and the fruit is generally
seen in the forks of the veins.

The Spores are collected into conceptacles or spo-
rangia; these are little membranous sacs, found as a
rule on the lower surface of the leaf.

In the majority of the Polypodiaces the sporangium
is partly surrounded by a ring of cells termed an
Annulus, which assists in the rupture of the sac
when ripe.

The sporangia are collected below the leaf into
groups called Sori; these are either Naked, or covered
by a membrane, the Indusium.

NS G p
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The chief varieties of ferns are the following, viz. :
Polypodiace, Hymenophyllacez, Gleicheniaces,
Schizsace®, Osmundacez, Marattiacess, and Ophio-
glossaces.

The annulus in the Polypodiaces is vertical. It is
oblique in Hymenophyllacee ; horizontal in Gleiche-
niacez ; cup-shaped in Schizeaces ; broad and imper-
fect in Osmundacea: ; and wanting in Marattiaces and
Ophioglossaceze.

The sporangia in Marattiacez are collected into a
kind of multilocular cyst; they are concealed in cups
at the edge of the leaf in Hymenophyllacee, and are
elevated on spike-like processes in Ophioglossacez.

The spores resemble pollen grains, and possess two
coats, of which the outer coat is frequently marked by
papille.

EQUISETACEZ OR HORSETAILS.

These are herbaceous plants, found generally in
marshy localities. A solid jointed, subterranean rhizome
represents the stem, from the surface of which arise
other peculiar jointed, greyish-green striated stems.
Whorls of small scales at each joint represent the
leaves. The stems are either simple or compound. In
some the compound stems are barren, and the simple
ones fertile ; in the latter case the stem ends in a club-
shaped mass, which is composed of a short axis having
a multitude of sporangia.

The sporangia are of a mushroom shape, and have
minute pouches under their edges; these, when mature,
burst and liberate the spores. Four short filaments
called Elaters are attached to the spores.

The Ferns and Horsetails are characterised by having
only one kind of spore, and by the formation of a
prothallium.
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MUSOI OR MOSSES.

The Musci have branched or filiform stems, the latter
creeping, the former erect. The leaves are green, small,
cellular organs, sometimes arranged in two rows, but
generally imbricated. The fruit is produced either on
lateral shoots, as in the creeping forms, or at the ex-
tremity of the stem, as in those that are erect.

The leaves subtendingthe fruit are called Perichestial.

The Theca or Sporangium springs from a portion
called the Archegonium, and, during growth, carries
before it a part of that organ which remains covering
the theca, and is termed Calyptra. The remaining
part closely surrounds the Seta or stalk of the sporan-
gium (when existing), and is called the Vaginula.

In addition to the external envelope or Calyptra,
the sporangium generally possesses & special lid or
Operculum, which drops off and brings to view the
mouth of the theca, around which is often a Peristome
or fringe of teeth.

In the centre of the thecal cavity there is generally
a Oolumella or cellular body, the rest being filled up
with spores, The female organ is termed the Pistil-
lidium. The male organ, the Antheridium, is a some-
what elongated, rounded body, internally hollow, and
holding numerous cells or Zootheca, in each of which
is contained a Spermatozoid. It is ruptured by an
opening in the apex.

Numerous slender filiform bodies or Paraphyses
surround the antheridia ; these are in all probability
abortive antheridia.

The antheridia and pistillidia may be on the same
or on different plants.

The spores of musci possess two coats, and are simi-
lar to pollen grains.
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HEPATICACEZ OR LIVERWORTS.

There are two varieties of these, the forms of which
are widely different. One, the Hepaticaceee proper,
possesses leaves and thalloid stems; the other, the
Jungermanniace®, bears a close resemblance to the
musci, and has creeping slender stems, similar to
branching mosses ; but, since the leaves are in two
rows, the stem appears flattened.

The Hepaticacee proper, in the place of leaves and
stems, present a kind of Thallus, which is analogous
to the foliaceous stem of the Duckweed.

The sexual organs are represented by Antheridia
and Pistillidia or Archegonia.

The antheridia are seated in the axils of the leaves
in the Jungermanniacez, in the stalked receptacles in
Marchantia, and in the frond in Riccia.

In structure they are analogous to that of mosses.

In the Marchantiacee and Jungermanniacea the
archegonia reside in stalked receptacula.

In the Ricciex they are imbedded in the frond.

The Pistillidia are flask-shaped and cellular, with an
external case or Epigome, and contain a germ which
after fecundation becomes enlarged, and breaks through
its epigone, leaving this latter enveloping its. base in
the form of a sheath or Vaginula.

A so-called perigone frequently surroundsthe vaginula,
and the perigone is itself enveloped by perichatial
leaves.

With the exception of Anthocerotes, the sporangia
contain no columell®, and elaters are mixed with the
spores.

In the Riccie the sporangia are imbedded in the
expansion of the thallus. In the Marchantia the
archegonia, from which spring the sporangia, are situated
on the under surface of peculiar peltate receptacula.
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MARSILEACEZ OR PEPPERWORTS

These consist of small herbaceous plants which grow
in marshy situations or float on water.

The stem in the former kind consists of a slender,
creeping rhizome; in the latter it merely serves as a
basis for the leaves, which are filiform and small,
ovate or quaternate.

The fruit consists of globular, stalked capsules called
Sporocarps, which spring from the bases of the leaves.

In the sporocarps are contained Thece or Sporangia,
and in the latter one or two kinds of spores.

The thece are contained in receptacula produced in
the same (Pilularia), or in different (Salvinia) sporo-
carps.

LYCOPODIACEZ.

In these the fruit is sessile, and not stalked, as in the
preceding order. Their stems are creeping and slender,
branching in a bifurcating manner, rooting at their bi-
furcations,

The leaves are imbricated and small, arranged in two
vertical rows in Selaginella, and spirally in Lycopodium.

The fruit is in the shape of a cone, the spores being
contained in cases, situated in the axils of the leaves.

In Selaginella the lowest sporangium in the cone
gives origin to four large spores, which subsequently
germinate ; but in Lycopodium apparently there is only
one kind of spore,

The Isoetexe are aquatic plants. Their stems re-
semble a corm, and produce cylindrical, slender leaves
(which contain air) from a solitary bud on the superior
surface, and adventitious roots from the inferior surface.
The sporangia reside at the sheathing bases of the
leaves, and consist of numerous sacs. Some sporangia
yield spores resembling pollen, whilst others produce
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spores similar to the large spores of Selaginella, which
alone are capable of germinating.

The Lycopodiacea and Marsileacea are associated, in
consequence of producing two sorts of spores.

CHARACEZ.

The exact position of this order is somewhat doubt-
ful, but they are usually placed under Acrogens.

In these the reproductive organs are of two kinds,
and are seated at the base of their slender branches,
either upon different plants or upon the same plant.

The sexual organs are called Globules and Nucules.

The Antheridium or Globule is globular and red in
colour. It is placed close to the nucule, and is com-
posed of eight valves made up of cells, and which
radiate from a centre ; each valve fits by teeth into its
neighbour, and sends off from its centre an oblong-
shaped cell, this latter uniting with those given off by
the others at the centre of the globule. At this point
they are met by the stalk of the globule, piercing its
wall in order to unite with them. From the central
points a large number of confervoid filaments arise, in
each of which is contained a biciliated spermatozoid.
The last-named body eventually escapes by suddenly
rupturing the cell-walls,

The Spore or Nucule is of an oval shape, sessile in
a branch-axil ; five cells compose its wall, and are ar-
ranged in a spiral, being terminated by a crown of five
or ten small cells. Protoplasm fills its interior. Be-
tween the crowning cells a channel is formed to afford
access for the spermatozoids. When fertilised, the
nucule falls off and germinates, somewhat similarly to
the seed of a monocotyledon.
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THE THALLOGENZE

Have no distinct stem, stomata, leaves, or true buds.
Their forms are only fairly regular, and they are purely
cellular in structure.

They comprise :—
1. Lichenes or Lichens.
2. Fungi or Mushrooms.
3. Alge® or Sea-weeds.

LICHENES OR LICHENS.

In lichens the thallus is foliaceous or in the form
of a crust. When foliaceous, it is more or less spread-
ing ; when crustaceous, it closely adheres to its sup-
port. Lichens are mnever aquatic, and generally grow
in exposed localities.

In the thallus are usually observed two distinct
layers, one firm, dry, and cortical, of a greyish colour,
and a central part which is looser, of which the cells
are colourless, and which contains some green cells
termed Gonidia.

From the Gonidia plant-like buds or layers may be
reproduced.

The orgaus of reproduction in lichens are of two
kinds. One variety consists of hollows in the frond
called Perithecia, which open on the surface by pores,
and contain Paraphyses, having elongated cells called
Asci or Thece, each of these containing four to eight
spores.

The spores, when mature, make their escape by the
perithecial openings.

To lichens possessing the above organs the name of
Angiocarpous or Angiosporous is given.

The other variety of fruit is called an Apothecium.
In this the same thece, with their spores, and para-
physes are present; but these are placed upon the
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superior surface of a kind of cup, either stalked or
sessile. The stalk, when present, is termed a Podetium.

Lichens are termed Gymnocarpous when they have
this kind of fruit.

The male principle appears to originate in chambers
resembling perithecia ; but these are smaller, and are
called Spermogonia.

In the last are contained bodies called Spermatia,
club-shaped bodies which are thought to be the agents
in fertilisation.

FUNGI OR MUSHROOMS.

In these the vegetative and sexual organs are mixed
up.
The Myellium or Thallus is alike in all, consisting
of branched, tubular filaments, containing no colouring
material, Its size varies very considerably.

Fungi occur most abundantly as parasites on living
objects or in decaying organic matters. They are highly
nitrogenised, and contain no starch or chlorophyll.

The spores in mushrooms are either naked or en-
closed in cases., One kind of the former is called
Conidia, and is capable of vegetative production.

In mildews and moulds a branching mycelium is
found, and from this arise slender filaments, which
are terminated by tufts of divers-coloured spores, either
free or contained in sacs. To these is given the name
of Hyphomycetous fungi.

From their mycelium or spawn some mushrooms pro-
duce a kind of fleshy mass, called Stroma or Recepta-
culum, in which are produced chambers resembling
those of the angiosporous lichens, and also calle
Perithecia. '

In these chambers are contained spores which are
supported upon filaments called 8tylo-spores, or upon
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tubular sacs holding spores called Thecs or Asci. To
these fungi the name Pyrenomycetous is given.

In other fungi, the Discomycetes, the stroma gives
support to organs resembling the apothecia of lichens,
upon which are situated asci and stylo-spores.

In Hymenomycetes (Mushrooms), a distinet organ,
the fleshy fruit, is held upon a stalk arising from the
mycelium. This is at first contained in a kind of case,
termed a Volva, which becomes ruptured as the mush-
room develops.

To the broad, flattened part the name of Pileus is
given; on its under-surface Lamell® or Gills are
arranged.

The Lamelle consist of vertical plates, which radiate
from the centre to the circumference of the pileus, and
collectively are called the Hymenium. This portion of
the mushroom originally is concealed by a kind of
covering, the Indusium, of which a part is attached
permanently to the Stipe or stalk, and is called the
Annulus.

From the sides of the lamellee the spores project,
called Basidio-spores, since they are supported on
Basidia or little stalks,

In some mushrooms there are no gills, these being
replaced by other forms of laminz or processes.

In some, as in Peziza, the stalks give support, not to
single basidio-spores, but to asci, or cases in which four
to eight spores are contained, and thus termed Theca-
spores or Asco-spores.

In the Gasteromycetous Fungi (Puff-balls, etc.), the
Peridium, when young, contains a convolute lamina,
upon which are developed the basidio-spores. This
lamina subsequently decays, the spores being set free
in the interior of the ball.

Among the Truffles, the laminz are convoluted irregu-
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larly, but are not held in a peridium, and give origin
to asco-spores, not basidio-spores.
Very little is known of the spermatia of fungi.

ALGZ OR SEAWEEDS.

In this group are included the lowest vegetables ;
they are mostly marine; some occur in damp places
and in fresh water ; many are microscopical.

There are Three Divisions of Alge, viz. :—

1. Chlorospermez, Confervoidez, or Green Alge,
2. Rhodosperme, Floride, or Red Alge.
3. Melanospermese, Fucacex, or Olive Seaweeds,

GREEN ALGZ.

These plants, in their simplest condition, are only
simple cells having all the powers of reproduction and
nutrition by division. In the Diatomacea the amount
of siliceous matter is remarkable.

A higher condition occurs in which the cells are
arranged in elongated filaments, growing either at their
extremities, or by division of the cells nearer to the
centre. Conjugation has been observed to take place
among these. In others, Gonidia or Zoospores are
formed ; these are simply the cell contents without the
coat of cellulose, and are provided with cilia.

With some there are two varieties of spores, large,
Macrogonidia, and small, Microgonidia.

The latter, by some authors, are considered sperma-
tozoids.

The Ulva are broad and long, and are usually green,

THE RED ALGZE

Vary much as to form ; some are filamentous and
branched, others shrub-like; and their consistency
varies from a membranous state to the hardness of stone,
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as in the Corallines, being due to the carbonate of lime
contained. They are of various colours, but never
green. Their reproduction takes place by antheridia,
spores, and tetraspores.

The shape of the antheridia varies; they consist of
numerous cells, in each of which is contained a sper-
matozoid. The spores are either naked or covered by
special conceptacula or sacs, called Coccidia, Ceramidia,
and Favelle, and are composed of two gelatinous coats,
by which a granular mass is enclosed.

The spores originate from the cells of jointed
threads,

The tetraspores are either isolated and naked, or col-
lected into groups upon the surface of the frond, or
occupy cavities termed Stichidia or Conceptacula.

The Perispore (the large parent cell) contains four
tetraspores, supposed to be analogous to Gonidia.

No zoospores have been found in the Red Alge.

THE OLIVE SEAWEEDS.

These weeds vary in general appearance from small
tufted filaments to immense stalks terminated by a
branched thallus.

In the higher forms, a shrubby aspect, a kind of
root, and an epidermal layer are observed  Their
colour is not bright green, but in general olive.

The zoospores originate in Qosporangia, situated at
ends or joints of the frond, or in each of the cells of
a filamentous body called a Trichosporangium ; they
resemble those of the Green Alge,

The zoospores from the Trichosporangium have been
mistaken for spermatozoids.

The spores reside in sacs termed Perispores, having
a lining membrane, the Epispore.

The perispores or sporangia are either scattered or

5



GO

are arranged in Sori or groups on the frond’s surface,
or in cavities, Scaphidia or conceptacula, communi-
cating by a pore with its surface.

The scaphidia may appear as club-shaped masses or
receptacula at the edges of the frond.

The antheridia are ovate sacs which contain Anthe-
rozoa or Phytozoa (two ciliated spermatozoids), and
appear on slender filaments in the same or other plants,
and in the same or other conceptacles as the spores. If
on the same plant, they are called Monccious ; if on
different, Dicecious. When in the same conceptacles
with the spores, they are Hermaphrodite. To the
slender filaments destitute of antheridia the name of
Paraphyses is given.

XIX.—THE SAP.

After the lethargy of the winter, the roots of plants,
in the early spring, begin to put on renewed activity.
By the action of the diastase or vegetable fibrine of
the roots, the starch they contain is converted into
dextrine, and subsequently into sugar. A process of
endosmosis is then induced, the cell contents are in-
creased in density, through the solubility of the sugar,
and thus the soil-fluids pass into the interior of the plant.
Simultaneously with the root, the upper part of the plant
acquires increased activity; exhalation becomes more
energetic, and in consequence of an increase in density
of the cells of that part, the sap tends to pass upwards.
It is probable that in the spring, when there is an
abundance of sap, the ascent of this fluid may be in
some measure induced by capillary attraction, since
capillary vessels will always raise fluids to a certain
height ; and these fluids being constantly renewed by
evaporation or other means, an upward current is a
necessary consequence,
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The ascending sap chiefly consists of water, carbonic
acid, and oxygen; but contains also various soluble
matters derived from the soil.

There are several theories as to the course of the
ascending and descending sap.

In Acrogens the course of the fibro-vascular bundles
seems to be taken by the ascending sap ; while in the
cellular, like Fungi, there is no definite route. It has
been held that there is no descending current of the
sap after its elaboration amongst acrogens.

It would appear that in Monocotyledons the sap
takes the course of the isolated bundles, the chief as-
cending channels being the elongated cells which sur-
round the spiral vessels.

It is universally admitted that in Dicotyledons
there is an ascending current of crude, and a descend-
ing current of elaborated sap; but by what means
these processes are occasioned there is great difference
of opinion. The general idea is that this fluid passes
upwards through the young wood or alburnum.

In the spring, before the development of the leaves,
but after absorption by the roots has commenced, every
part of the stem is gorged with fluid, and in some
plants, as the Vine, which are liable to bleeding, the
vegetable sap escapes.

Upon attaining the level of the leaves, light and air
exert their influence, and then begins the descent of
the elaborated sap, but, in what manmer, opinions are
divided. It is generally agreed that the bark is the
chief agent concerned in its downward transmission ;
but some think that the intercellular spaces and the
vessels are the chief agents engaged, others holding
that the principal channels are the laticiferous vessels.
From the bark the medullary rays convey inwards the
elaborated juices,
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The actual cause of the descent of the sap is un-
k{mwn, but in dicotyledons it is certain that it takes
place.

In fruit trees a process termed * ringing ” is adopted.
This consists in depriving them of a circular piece of
bark, which operation prohibits the descent of the sap,
and is favourable to the production of fruit on the
upper parts.

If a plant be made to take up a substance capable of
easy recognition by some chemical reaction—such as
(1) sulphate of copper, which, when liquor ammoniz
is added in excess, yields a splendid sapphire blue, or
(2) ferrocyanide of potassium, which with a ferric salt
forms a deep Prussian blue, we can estimate the rapidity
of the ascent of the sap by taking a portion of the fluid
from the trunk at different heights, and noting the
time at which the first reaction occurs.

For the furtherance of the circulation of plants, heat,
light, and moisture appear the most powerful auxiliaries.
The force of the ascending sap is very great in some
plants, and it has been found capable of sustaining a
mercurial column thirty-eight inches in height,

XX —CHEMICAL COONSTITUTION OF PLANTS.

The chemical constituents of plants are
(1) Inorganic atd (2) Organic.
The Inorganic constituents of plants are :—
1. Phosphorus, as phosphoric acid in the form of
phosphates, .
2. Sulphur, as sulphuric acid in sulphates and
otherwise combined. . .
3. Potassium, as potash combined with acids.
4. Sodium, as soda combined with acids.
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5. Silicon, as silica forming silicates,

6. Calcium, as the oxide (Lime) combined with
acids.

7. Magnesium, as magnesia combined with acids
(rare).

8. Chlorine, in metallic combination, as chloride.

9. Iodine, in metallic combination, as iodide.

10. Ferrum (Iron), as the persalt (rare).

11. Manganese, as the persalt (very rare).

12. Bromine, combined as bromide.

13. Pluorine, combined as fluoride (very rare).
14. Aluminium, very rare as alum (very rare).

The same chemical compounds do not exist in all
plants, and the same plant, when grown in different
localities, does not yield ashes having the same compo-
sition.

Silica exists in large quantities in the stems of
grasses, whereas it is very scanty in the leguminous
plants.

The phosphates are present chiefly in seeds, and they
may be almost absent in the stems of the same
plants.

Lime is abundant in leguminous stems, in grasses
it is very scanty, and more of this substance is present
in the bark than in the wood of trees, in which situa-
tion it is replaced by potash and soda, especially the
former.

Plants which, as a rule, contain soda when grown by
the sea, may yield potash if grown inland.

In most plants lime abounds ; in the cereal seeds it
occurs as the phosphate; in the Characea it is found
as carbonate and sulphate, and in some plants it ap-
pears as oxalate under the form of raphides.

Silica chiefly occurs in grasses, the Diatomace® and
Equisetacez,
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Todine is found only in marine plants,
The Organic constituents of plants are :—

Carbon, Oxygen, Hydrogen, and sometimes Nitrogen
united in different proportions; and the compounds
are divided into Azotised or Nitrogenous, and Non-
Azotised or Non-Nitrogenous.

Carbon is by far the most common constituent, and
is abstracted by plants from the atmosphere, in which
it exists combined with oxygen, as carbonic anhydride
(CO,). When wood burns or decays, the carbon is
converted into carbonic anhydride.

Vegetable Mould is produced by the decay of plants ;
this cannot be absorbed, but provides a medium for
abstracting from the air substances, which subsequently
may be absorbed by the plants.

Oxygen exists in large quantity, and is chiefly found
as water (H,0) and carbonic anhydride (CO,).

Hydrogen occurs chiefly as water, but is also found
combined with carbon in fats, oils, resins, etc.

The Nitrogenous or Azotised substances usually
contain, in addition, Sulphur and Phosphorus. Albu-
men is the type of this class. Next in importance is
vegetable fibrine (observed in the gluten of wheat) and
vegetable casein (in the legumen of pulse).

Ammonia (NH,) is supposed to supply plants with
nitrogen ; but the nitrates of the soil are also con-
sidered to yield this element.

The nitrogenised substances abound more in the seed
than in other parts of the plant, and in the external
rather than the interior of the seed; thus, less flesh-
forming material resides in the pure white bread (chiefly
composed of starch) than in the brown bread, or bread
which contains the outer part of the grain of wheat.
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Soils.—The most abundant constituents of soils are
Sand or S8ilica, Clay or Aluminium Silicate, Lime,
Potash, and Vegetable Mould. A loamy soil contains
the foregoing in varying proportions.

If one kind of crop is repeatedly grown on a soil,
no matter how fertile, it must eventually abstract the
whole of the available matter from the soil which is
thus left barren, but only with reference to this crop;
for if any other sort of crop be substituted, its growth
may be just as strong, and its produce quite as satis-
factory. Upon this fact is founded the so-called Rofa-
tion of crops.

Silica is chiefly abstracted by cereals ; lime, by beans
and clover ; potash, by turnips and potatoes. To sup-
ply the deficiency of soil-salts special manures are
employed, the most important ingredients of which are
ammonia and phosphates.

XX1. —PHYSIOLOGY OF THE FLORAL
ENVELOPES.

The green parts of a flower exercise the same func-
tion as the leaves, and in addition protect the delicate
organs which are internal to them. These parts, after
absorbing carbonic anhydride, evolve oxygen ; but the
coloured parts absorb oxygen, and give out carbonic
anhydride. In this way the starch, which is frequently
present in the receptacle, becomes oxidised and trans-
formed into sugar, thus providing nourishment for the
essential organs.

Heat-Evolution.—In consequence of this oxidation,
heat is evolved by flowers, but the process being
gradual, and the exposed surface large, it passes im-
perceptibly into the atmosphere around. .

If the heat is confined, as in the spathz of the
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Aracex, the temperature has been found to rise from
15° to 50° Fahr. higher than that of the air by which
the plant is surrounded.

If a plant be placed in oxygen gas, the heat is in-
creased.

Age of producing Flowers.—Some plants rise from
the seed, produce flowers, and in a single season die;
they are then called Annuals (®).

Others increase in size only during the first year,
produce flowers, and decaying during the second year,
are termed Biennials (&)

A third kind continues to produce flowers for
several successive years, in which case they are called
Perennials ().

Some plants do not produce flowers until after many
years, and die immediately after the maturing of the
fruit, as if exhausted by the process.

Since different flowers appear at different seasons of
the year, and expand with tolerable regularity, a sort of
¢ Floral Calendar ” is formed.

In flowers which close during the night, there are
variations with regard to the time of the day when
they expand again. Some open in the early morning,
some at midday, and some in the evening.

A remarkable tendency to shut and open is observed
in the Compositze. Some plants remain closed during
the day, and only open at night.

It is stated that the cause of these movements is
heat, and that they are influenced by light only so far
as it is generally accompanied by a certain amount of
heat.

Oolour of Flowers.—The corolla is the part most
often coloured, but the calyx and bracts are so occa-
sionally. Flower-colour is exceedingly variable, and
as a specific character is of little use, except among
lower plants, as Alge and Fungi.
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Cultivation exerts a powerful effect in the modifica-
tion of the colours of flowers; but all the changes are
controlled within certain definite limits.

Two series of colours are recognised :

1. A Xanthic or Yellow, and 2. A Cyanic or Blue.

These imperceptibly merge into one another, but if
a plant belongs to one series, as the blue, it can never
be made to turn yellow, and vice versd.

Odour of Flowers.—Flowers usually owe their smell
to some volatile oil or resin ; the odour is generally
given out on exposure to sunlight, though sometimes
only during the night. The least showy flowers are
often the most aromatic, and those of a brown or
orange tint usually possess a fetid odour.

OFFICINAL SEEDS.

Amygdalus Communis. Almond.

Cardamomum. Elettaria Cardamomum. Cardamowm.
Colchicum Autumnale. Meadow Saffron.

Croton Tiglium. Croton.

Ergota. Secale Cornutum. Ergot.

Gossypium Herbaceum. Cotton.

Hordeum Distichon. Pearl Barley.

Linum Usitatissimum. Linseed or Flax,
Myristica Officinalis. Natmeg.

Nux Vomica. Strychnos Nux Vomica.

Ricinus Communis. Castor Oil Plant.

Sinapis Alba et Nigra. White and Black Mustard.
Stramonium. Datura Stramonium. Thorn Apple.
Triticam Vulgare. Wheat,






NATURAL ORDERS.

Exogen.

Ranunculacea.

Papaveraces.
Thalamifiora. Crucifers.

Rutaces,

Leguminos.

Rosaces.
Calyciflora. Cucurbitaceo.

Umbelliferee.

Composite.
Gentianaces,
Jonvolvulaceze.
Solanaces (Atropaces).
Scrophulariacee.
Labiatee.

Corolliflore.

Endogense.

Liliaces.
Petaloidez. { Melanthaces.

Glumifer. Graminaces.

Acrogene.
Pilices.
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1. RANUNCULACEZ.— Crowfoot Family.

Exogen®, Thalamiflore, Dicotyledones

Sepalé, five or more, rarely fower,
often petaloid, deciduous or seldom persistent, im-
bricate or valvate in bud.

Petals, five, four, two, or none, often undeveloped.

Stamens, indefinite, hypogynous, adnate.

Pistils, definite or indefinite,

Fruit, apocarpous, consisting of one-seeded achenes
or many-seeded follicles.

Seeds, solitary and albuminous,

Characters : Herbs, perennial or annual, very rarely
shrubs, having a watery acrid juice.

No distinct stipules ; astivation imbricate ;

Distribution : a large order, distributed all over the
world.

Properties : acrid, and some highly poisonous.

For study : Common Buttercup.

OFFICINAL PLANTS.

1. Aconitum Napellus. Monkshood. (Fresh leaves
and flowering tops, dried root and alkaloid
Aconitia.)

2. Podophyllum Peltatum. American May Apple.
(Dried rhizome and resin Podophyllin.)
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2. PAPAVERAOZZX.—Poppy Family.

Exogen®, Thalamiflors, Dicotyledones.

Sepals, two, rarely three,caducous,

Petals, four, equal, free, often crumpled in w®stivation,
Stamens, indefinite and hypogynous.

Pistil, solitary.

Fruit, syncarpous (capsules).

Seeds, indefinite and enveloped in oily albumen.

Leaves, alternate, entire, lobed or finely divided,
without stipules.

Ovary, one-celled, with parietal placentz.
. Oharacters : Herbs, annual or perennial, with a milky
juice,

Distribution : principally European.

Properties : narcotic.

For 8tudy : Red Poppy.

OFFICINAL PLANTS.

1. Papaver Rheas. Red Poppy. (Fresh petals.)

2. Papaver Somniferum. White Garden or Opium
Poppy. (Sliced unripe dried capsule, yielding
opium.)
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3. CRUCIFERAE. —Cabbage Family.
Exogen®, Thalamifiors, Dicotyledones.

8epals, four, free (of which two are often saccate at
the base), deciduous,

Petals, four, cruciform, deciduous.
Stamens, six, tetradynamous and hypogynous.
Fruit, a silique or silicula.

Flowers, in corymbs, often becoming racemes and
without bracts,

Ovary, two-celled, of two connate carpels, with
parietal placentz.

Seeds, without albumen.

Characters : Herbs, rarely shrubby plants; leaves
alternate, without stipules.

Distribution : temperate climates,

Properties : always wholesome, many of the plants
affording vegetable food, as cabbages, radishes, turnips,
watercress, and some used as condiments possessing a
volatile oil, in which sulphur and nitrogen are present.

For Study : Garden Wallflower,

OFFICINAL PLANTS.

1. Cochlearia Armoracia. Horse-radish, (Fresh
root.)

2. Sinapis Alba and Nigra. White and Black
Mustard. (Seeds,)
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4, RUTACEZE.—Rue Family.

Exogens, Thalamiflora, Dicotyledones.

Sepals, three to five.

Stamens, definite and hypogynous.

Pistil, one.

Ovary, two to five-celled.

Leaves, exstipulate and dotted with oil glands.
Characters : Herbs, shrubs, or trecs.
Distribution : temperate climates,

Properties : various.

For Study : Common Rue.

OFFICINAL PLANTS.

Betulina
1. Barosma < Crenulata ;.Buchu, (Driedleaves.)
Serratifolia

2. Galipea OCusparia. Angustura Bark Tree.
(Bark.)

3. Ruta Graveolens. Rue. (Oil from fresh leaves
and uaripe fruit.)
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5. LEGUMINOSZE. — Pea Family.

Exogen®, Calycifiorse, Dicotyledones.

Sepals, five,

Petals, five.

Stamens, perigynous.
Pistil, simple.

Fruit, a legume. .

Characters: Herbs, shrubs, and trees; leaves alternate,
stipulate, frequently compound ; seeds without albumen.

Three Sub.orders.

1. Papilionacez. Papilionaceous flowers, the odd
petal or vexillum external in-imbricate sesti-
vation, stamens ten (nine united and one free).

2. Cwmsalpine Regular flowers, the odd petal
internal, corolla imbricated, stamens ten, free
and adherent to calyx.

3. Mimose®». Regular flowers, corolla valvate in
sstivation, stamens indefinite,

Distribution : universal.
Properties : very various, the majority not poisonous.

Among the poisonous plants are Laburnum, Physo-
stigma venenosum, Erythrophleeum guinense, Indigo,
roots of Phaseolus multiflorus and Phaseolus rediatus,
and seeds of Lathyrus aphaca,

For 8tudy : Garden Pea.
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OFFICINAL PLANTS.

1. Astragalus verus.  Tragacanth,
(Gummy exudation.)

2. Glycyrrhiza glabra,  Liquorice.
(Root.)

3. Myroxylon Pereire. Balsam of
Peru. (Balsam.)

4. Myroxylon Toluifera. Tolu balsam.
(Balsam.)

. 5. Physostigma venenosum. Calabar
Bean. (Bean.)

6. Pterocarpus marsupium. Kina.
(Inspissated juice hardened in the
air.

7. Ptero)carpus santalinus.  Sandal.
(Wood.)

8. Sarothamnus scoparius. DBroom.

\ (Flowering tops.)

(1. Cassia fistula. Purging cassia.
(Pulp.) . .

. Copaifera multijuga.  Copaiba.
(Oleo-resin.)

3. Hematoxylumcampechianum. Log-

w

Ceesalpine. < wood. (Wood.)

Mimosea,

Indica
5, Tamarindus indica.  Tamarind.

\  (Pulp)

Acacia, Gum Arabic. (Gummy exu-
date.)

4. Senna {Alexandrina}. (Leaves.)

6
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6. ROSACEBZE —Rose Pamily.
Exogen®, Calycifiorse, Dicotyledones.

Sepals, five,

Petals, five.

Stamens, indefinite, perigynous or epigynous.

Pistil, very various.

Ovaries, one or numerous, free or coherent.

Ovules, one, two, five, or numerous, without albumen.

Characters : Herbs, shrubs, or trees. Leaves alter-
nate. Flowers regular. Divided by the fruit into

Three Sub-orders.

1. Rosem. Fruit apocarpous, stipules adnate,
style lateral

Fruit an heterio, or consisting of follicles;
seed usually suspended. (Dog Rose.)

2. Pomez. Ovary inferior, five-celled, styles ter-
minal; stipules free, seeds ascending.
Fruit a pome. (Apple.)
3. Amygdaleee. Trees or shrubs. Ovary superior,
stipules free, styles terminal, seed ascending.
Fruit a drupe. (Cherry.)
Distribution : universal.

Properties : various, none poisonous, except the
bitter almond and cherry laurel.

For Study : Dog Rose, Apple and Cherry,
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OFFICINAL PLANTS,

. Amygdalus Communis. Almond Tree. (Seed.)
Amygdala Amara. Bitter Almond.
Amygdala Qulcis. Sweet Almond.

. Brayer Anthelmintica. Cusso. (Flowersand
tops.)

3. Prunus Domestica. Plum. (Dried drupe.)
4. Prunus Laurocerasus. Cherry Laurel. (Fresh

leaves.)

6. Rosa Canina. Hips. (Ripe fruit.)

6. Rosa Centifolia. Cabbage Rose. (Fresh petals.)

7. Rosa Gallica. Red Rose. (Fresh and dried

unexpanded petals.)
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7. CUCURBITACEZ. —Gourd Family.
Exogene, COalycifiors, Dicotyledones.

Flowers, unisexual; e, male and female flowers
separate.

Fruit, a pepo, usually indehiscent, with three carpels
and parietal placenta.

Male flowers have:—

Sepals, five.

Petals, five.

Stamens, three, either distinct or coherent.

Female flowers have :—

Sepals, five.

Petals, five.

Pistils, three.

Seeds, exalbuminous.

Characters: Trailing hairy plants, herbaceous, usually
succulent, spreading by cirrhi or tendrils;

Calyx-tube adherent to ovary, which is inferior.

Ovary, usually of three to five carpels, coherent,
placente fleshy.

Distribution : chiefly warm climates,

Properties : as a rule purgative,

For Study : Common Cucumber.

OFFICINAL PLANTS.
1. Citrullus Colocynthis. Colocynth. (Dried
decorticated fruit freed from the seeds.)

2. Ecbalium Officinarum. Squirting Cucumber.
(Nearly ripe fruit.)
Elaterium, a sediment of the juice of the above.
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8. UMBELLIFERZE.—Parsley Family.
Exogene Calycifiore, Dicotyledones.
Sepals, five, very small.

Petals, five, valvate or subimbricate in bud, inserted
outside an epigynous disc, free, caducous, and generally
inflexed at the point.

Stamens, five, alternate with the petals, epigynous.

Fruit, a cremocarp, separating when mature into two
mesocarps, supported by a gynophore and marked by
vitte.

" Flowers, in umbels and umbellules,
Ovary, two-celled.
Calyx, superior.
Seeds, solitary, pendulous, and albuminous,

Characters : Herbs, stems generally hollow, leaves
alternate, and sheathing the stems,

Distribution : temperate zone.
Properties : various, some very poisonous,
OFFICINAL PLANTS.

. Anethum Graveolens. Dill. (Fruit and oil.)

. Carum Carul. Caraway.. (I'ruit and oil.)

. Oonium Maculatum. Hemlock. (Leaves and
fruit.)

Coriandrum Sativum. Coriander. (Fruit andoil.)

Dorema Ammoniacum. (Gum resin.)

Euryangium Sumbul. Musk-root. (Root.)

Feniculum Dulce. Sweet Fennel. (Fruit.)

Galbanum Officinale. (Gum resin.)

. Narthex Assafwtida. (Gum resin.)

. Pimpinella Anisum. Anise. (Oil)

3
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9. COMPOSITE —Composite Family.
Exogen®, Oorollifioree, Dicotyledones.

Sepals, reduced to’a few hairs,

Petals, united, monopetalous ; corolla tubular, labiate
or ligulate.

Stamens, five, epipetalous, inserted on corolla, and

syngenesious, anthers cohering into a tube which
sheathes the style.

Flowers, in heads (capitula) surrounded by an involu-
crum of bracts (phyllaries), each floret being encircled
by a secondary involucel of palez.

Ovary, inferior, one-celled, one-seeded,
Ovule, erect.

Fruit, dry, indehiscent,

Seeds, exalbuminous.

Characters : Herbs or shrubs,

For Study : Daisy, Dandelion.

Three Sub-orders.

1. Tubuliflore. Corolla tubular, regularly four
five-lobed, either in all the flowers (when the
head is discoid), or in central ones only, the
marginal flowers presenting a ligulate corolla.

2. Labiatifiorse. Corolla, of the disc-flowers,
bilabiate ; florets perfect unisexual or neuter.

3. Liguliflore. Corolla of the flowers (both disc
and ray) ligulate (strap-shaped) and perfect.

Distribution : universal,
Properties : chiefly bitter.
For Study : Daisy, Dandelion.
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OFFICINAL PLANTS.

. Anacyclus Pyrethrum. Pellitory. (Root.)

2. Anthemis Nobilis. Chamomile. (Flowers and

oil.)

3. Arnica Montana. (Rhizome aud rootlets.)
4. Artemisia Santonica. (Flower-heads unex-

panded.)

5. Lactuca Virosa. Lettuce. (Flowering plant.)
6. Taraxacum Dens Leonis. Dandelion. (Root.)
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10. GENTIANACEZE.—Gentian Family.
Exogen=, Corollifior, Dicotyledenes.

Sepals, five.

Petals, united, monopetalous ; corolla with five seg-
ments.

Stamens inserted upon the corolla, equal in number
to the segments.

Corolla, convolute and thherma
Calyx, persistent.

Ovary, one-celled, with two parietal placentz ; many-
seeded and albuminous,

Characters: Herbs with a bitter juice ; leaves ex-
stipulate, flowers regular.

Distribution : general.
" Properties : tonic and bitter..
For Study: Gentianella and other garden gentians.

OFFICINAL PLANTS.

1. Gentiana Lutea. Gentian. (Dried root.)
2. Ophelia Chirata. Chiretta. (Lntire plant.)
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11. CONVOLVULAOEZ.—Bindweed Family.
Exogens, Corollifiorse, Dicotyledones,

Sepals, five,

Petals, monopetalous ; corolla in five segments, cam-
panulate or funnel-shaped, deciduous.

Stamens, five, inserted into base of corolla.

Ovary, two or four-celled, each cell containing two
secds, albuminous, and ovule erect.

Oharacters: Herbs, often twining, and containing a
milky juice; leaves alternate, calyx imbricate, coty-
ledons foliaceous. ‘

Distribution : general.
Properties : purgative.
For Study: Wild or Garden Convolvulus,

OFFICINAL PLANTS.
1. Convolvulus Scammonia. Scammony. (Root
and resin.)

2. Exogonium Purga. Jalap. (Dried tubercles
and resin.)
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12 SOLANACEX ATROPACEZ.—Nightshade
Family.
Exogens, Corolliflorse, Dicotyledones.

Sepals, five.

Petals, united, monopetalous; corolla five-partite,
usually regular,

Stamens, five ; epipetalous, and equal to the lobes
of the corolla.

Pistil, one,

/Bstivation, valvate or induplicate valvate ; anthers
introrse.

Dehiscence, porous or longitudinal.

Fruit, a berry or capsule,

Ovary, superior, usually two-celled.

Seeds, numerous and albuminous,

Characters: Herbs or shrubs, with a watery juice,
leaves alternate, embryo straight or curved.

Distribution : universal, o

Properties : sedative and narcotic, acrid, divided
into the (a) Non-Poisonous or Solanacea Proper and the
() Poisonous or Atropaces. The Atropacez is one of
the most deadly orders known.

For Study: The woody Nightshade and deadly

Nightshade.
OFFICINAL PLANTS.

Solanaces.
1. Capsicum Fastigiatum. Chillies, (Dried fruit.)
2. Solanum Dulcamara. Woody Nightshade,
(Dried young branches.)
Atropaces.
1. Atropa Belladonna. Deadly Nightshade.
(Leaves, root, and alkaloid Atropia.)
2. Datura Stramonium. Thorn Apple. (Leaves
and seeds.)
3. Hyoscyamus Niger. Henbane. (Whole plant.)
4. Nicotiana Tabacum. Tobacco. (Leaves.)
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13. SCROPHULARIACEZE,—Figwort Family.
Exogens, Corollifiors, Dicotyledones.

Sepals, four or five, cohering.

Petals, monopetalous; corollafive-partite and irregular,
usually bilabiate,

Stamens, four,didynamous, or two, or rarely five (one
sometimes sterile), inserted upon the corolla tube.

Pistil, one, carpels two, cohering,

Ovary, superior, two-celled and many-seeded, placenta
axile.

Seeds, albuminous,

Charaocters : Herbs or shrubby plants, leaves usually
exstipulate, and alternate. Flowers, more or less
irregular. Inflorescence varions,

For Study : Foxglove,

OFFICINAL PLANT.

Digitalis Purpurea. Purple Foxglove. (Leaves
and active principle.)
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14 LABIATZE —Mint Family.

Exogen=, Corollifiore, Dicotyledones.

Sepals, five.

Petals, united, monopetalous; corolla five-partite,
irregular, and lipped.

Stamens, four (didynamous) or two.
Pistil, one.

Ovary, superior, four-cleft, each carpel containing a
single ovule.

Fruit, four small nuts,
Flowers, irregular, labiate.
8eeds, erect, with slight albumen,

Characters: aromatic herbs, always having square
stems, with opposite leaves ; calyx persistent.

Distribution: temperate climates,

Properties ;: aromatic, none poisonous, and all con-
taining a volatile oil,

For S8tudy : White Dead Nettle.

OFFICINAL PLANTS.

1. Lavandula Vera. Lavender. (Oil)

2. Mentha Piperita. Peppermint. (Oil.)

3. Mentha Viridis. Spearmint. (Oil.)

4. Rosmarinus Officinalis. Rosemary. (Oil.)
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15. LILIACEZE.—Lily Family.
Endogenwm, Petaloidess, Monocotyledones.

Sepals, three, petaloid,
Petals, three,
Stamens, six.

Anthers introrse, i.c., turned inwarda,
Pistil, one.

Ovary, superior, three-celled.
Flowers, regular and perfect.

Fruit, usually capsular.

Perianth, six-partite.

Seeds, albuminous,

Characters : Herbs.

Distribution : universal.

Properties : various, none poisonous..
For 8tudy : Tulip, White Lily.

}constituting a perianth.

OFFICINAL PLANTS.

1. Urginea Scilla. Squill. (Sliced bulb.)

2. Aloe { g::;’targ::m } . (Inspissated juice.)
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16. MELANTHACEZZE. —Colchicum Family.
Endogen®, Petaloidess, Monocotyledones.

Flowers, regular, three-partite.
Perianth, free.

Stamens, six.

Anthers extrorse, 4.¢., turned outwards,
Pistil, one ; styles, three.

Fruit, three-celled.

Seeds, albuminous.

Characters: Herbs with corms, bulbs or swollen roots.
Distribution: general.

Properties : very dangerous.

For S8tudy: Autumn Crocus.

OFFICINAL PLANTS,

1. Asagrea Officinalis. Sabadilla. (The source
of the alkaloid Veratria.)

2. Colchicum Autumnale. Colchicum. (Corm
and seed.)

3. Veratrum Viride, Green Hellebore, (Root.)
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17. GRAMINACEZE. —Grass Family.
Endogen®, Glumifers, Monocotyledoaes.

Flowers, composed of a whorl of bracts termed
glumse.

Calyx, of scales termed palee.

Corolla, two or three scales termed squum® or
lodicule, sometimes wanting.

Stamens, three, rarely two, hypogynous.

Anthers, versatile.

8tyles, two.

Ovary, superior, one-celled.

Ovule, solitary.

Fruit, a caryopsis.

8eeds, albuminous.

Characters: usually herbs; stem round, jointed,
and generally hollow ; leaves alternate ; sheath of the
leaves split.

Distribution: universal.

Properties : various,

For Study: Wheat.

OFFICINAL PLANTS,

1. Hordeum Distichon. Pearl Barley. (The
husked seed.
2. Saccharum Officinarum. Refined Sugar.’
(The sclerotium or
3 Secale Cereale spawn of a fungus, .
Secale Cornutum (Ergot) ;ﬁie(;l; vieops pat
4, Theriaca. Treacle. (Uncrystallised residue of

the refining of sugar.)

Triticum Vulgare. Wheaten Flour. (Flour
of the seed.)

Amylum, Starch (from the same.)

-
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18. FILICBS. FERNS.*
Acrogene. |

Plants of this order have no flowers, and their repro-
ductive bodies consist of simple cells without an embryo.
They are divided into Acrogens and Thallogenz. To
the former belong the ferns. These usually have their
Fronds or leaves greatly developed, and their stems only
slightly so, and usually remain underground (except in
the arborescent ferns), as rhizomes. The Venation of
the leaves is Forked, and upon the lower surface of them
are found the Sporangia or little membranous sacs
containing the spores. Sometimes these sporangia are
collected into groups called Sori, which are either
Naked or covered by an Indusium (a membranous
envelope). The spores are similar to pollen grains.

Distribution : universal.

Properties : unimportant, except the following

OFFICINAL PLANT.

1. Aspidium Filix Mas. Male Fern. (Dried
rhizome with bases of footstalks and portions
of root-fibres.)

* See also page 49.
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Abaxial, Gieek, ab, away from ; axis, a central line
Accrescent, Latin, accree.co, 1 continue to grow
Accumbent, Lat. ad, to; cumbo, I lfe
Achene, @Gr. achen, poor . . .
Achlamydese, Gr. a, without ; chlamus, a clonk .
Achlamydoous, @r, a, without; chlamus, a cloak
Acicular, Lat. aciculus, a little needle .
Aconfitum napellus . . . .
Acotyledons, @r. s, without ; kotuledon, a seed lebe
l‘m-ogr,ml OZI akros, the top ; Ptnmo, I produce

, & poin! .

Acute, Lat. acutus, sharp .
Adnate, Lat. ad, to; natus, born .
Adventitious roots, Lat. ud, to; venio, I come
Aerial roots . . .
Zstivation, Lat. sestas, summer
Aﬁ: of ucing flowers .
Alm, Lat. ala, & wing . .
Albumen, Lat. albus, white

Alburnum, Lat. albus, white

.
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Alge o o .
Aloe . . B .
Alternate, Lat. alter, another . .
Aluminfum . . . .
Amentum, Zat, amentum, a thong .
Ammonia . .

Amphitropous, Gr. amphi, around ; trepo, I turn
Amplg%:lﬁ:ul, Lat. am; Y
Amyj . . .
Amygdaless . o . . .
Anatropous, Gr. anatrepo, I turn upside down .
Androcium, Gr. aner, a man ; oikos, a house .
Anglospermia, @r. aggeion, a vessel ; sperma, seed
Anglosporous, Gr. aggeion, a vessel ; sporon, a spore
Anisomerous, Gr. 8, not ; 1808, equal; meros, a part
Anisum . . .
Annuals . . .
Annular, Zat. annulus, a little ring
Annulus . .
Anomalous inflorescence .
Anthemis nobilis .
Anther, @r. anthos, & flower
Antharidia, @r. anthos, a flower ; eldos, rescmblance
Antherozos, Gr, anthos, a flower ; zoon, an animal
Antaocarpous, Gr. anthos, a flower ; carpos,.fruit
Apetalous, @r. s, without ; petalon, a pe .
Apical, Lat. apex, the summit . . .
ﬁplcm, Lat. ‘;pex, the mmmih thrpoa irutt .

pocarpous, @r. apo, separate; ru .
Apothecium, @r. apo, away from ; theke, asheath
A hogonta, r. arche, rigin ; ¢ 1 .

, @r. arche, origin ; gonos, a race

Arﬂlm . . ’go .
Arillus . . . 0
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exus, embracing ; caulis, a stom
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Arnica montana . . B .
ﬁrtemlsia gmtonlea . . . .
s:fmo cinalis . . . N
yrl gores, Gr. ask , & pitcher ; sporon,  spore
8] . askos, a pitcher; n, &
Ascending . ' s . ' . ’ .
Atropia . . . . .
Auriculate, Zat. auris, an ear . . .
AXh Tar axile, Do smple . L
e arm: . . .
Axillary buds Lo . .
Azotised, Gr. 8, not ; zoe, life . . .
Bacca . . . . .
Balausta . . . . .
Bark . . . .
Barks, officinal . . . .
Basidia . . . B
Basidiospores, @r. basis, a base ; sporon, a sporc
Belladonna : . . .
Berry

Biennials, Lat. bis, twiee: mnl.u, [ yeex"
Bilabiate, Lat. bis, two; labium, a lip .

Binary . . .

Bindweed family, the . . .

Biparous, Lat. bis, twice ; pario, I produ

Bracte, Lat. bractea, o' foral leat
racts, Lat. a

Bromine ST

Buds . . .
Bulb, @r. bolbos, a bulb .
Cabbage family, the . .

Caducous, Lat, cado, I fall
Csesalpiness . .
Calceolate, Lat. calceolus, a slipper

c e e o 0 s e

Calcium . . . .
Calyciflors, @r. kalux, a cup ; Lat. flos, a
Calyptra, Gr. kalupto, I conceal .
Calyx, @r.kalux, a cup . .
Cambium . . . .
C late, La a bell .

T , Lat. P
Campylotropous, @r. kampulos, curved
Cap! , Lat. capillus, & .
Copitate, Lat. caput,a head .
Capitulum, Lat. caput, a head .
gpomm L:utlglatuméh s

ps! {. ca] a ches .
Carbon pes .

Carcerulus, Lat. carcer, & prison .
Carina, Lat. a keel . .
Carpel, @r. karpos, fruit . .
Carum caruf . . . .
Caryophyllaceous . B .
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Caryopals, Gr. karuon, anut . . . . . 82
Cassia . . . . . . . 75
Catkin . . . . . B . 18
gud Lat ulls o . . . . . 19
ulinary, ca astem . . . . . 4
Caulis . . . . 9
Central plaeentation . . . . 29
Centrifugal, Lat. centrum; & centte fugo, Ifly . . .17
Centri ,  Zat. eentrum, a centre, peto, I seek . .17
Cereals . . 65
Ceramldh. Gr. kmmoo, 8 roof- tlle eidoa, resemblance . . b9
Chalaza, Gr. chalaza, a hailstone . . B . 88
Characes . o . . 49, 54
Chemical constitution of plnnts . . B . 62
Chlorine . . . . . 63
Chlorospermea . . . . . . 58
Cleatrix . . . . . . 1n
Circinate . . . 18
ch-cum round about acindo, I cleave . 3
Clavate, Zat. ciam . Lo
Coccd, Gr. kokkos, a . . 38
Coccidia, Gr. kokkos, a berry; e!dos, resemblance . . 59
armoracia . o . 72
cochlea.rﬂorm, Lat. eochlearo, a spoon ; torma, lhape B . 24
Cecenanthium . f . . 18
Colchicum autumnale’ . . : N . 88
go{gl;lyc:t:: family, the . . . . . 88
. . . . . . 78
Colour of flowers . . . . 06
Columells, Zat. columen, a pﬂlar . . . 51
Com : . . 80
Compooite famﬂy, the’ . . . . . 80
chmo’g)tul "Lat. con, togeth plo, Thold © . Co
D! es, eon, er capio, Lhold . . 5
Condu; te, Lat. con, togother H uplex, double . . 15
Cone, conus, a cone . . 18, 34
Confervoides . . 58
Conld!a, Gr. konos, a eone, eldoc, resemblance . . . gg
cc.mnnte Lat. con, together; natus, born . . .12, 14
Connective, Zat. con, together ; nef:to, Ijoin . . .
Connivent, Lat. con, together ; niveo, I . . . 23
Contorted, Lat. con, together ; to , twisted . . 6
Convolute, Lat. con, wgeu:er volutus, rolled . . . 16
nvolvulaces . . . . . 8
ba N . . . 75
0 . . . . . 6
Coriandrum sativuam . . . .79
Cordate, Lat. cor, the heart . . . . . 13
Corky layer . . . . . . 45
@r, kormos, a trunk . . . . 8
Corolla, Lat. corolls, a gar . .24
Corollifiorse, Lat. corolla, a garlmd ﬂos, a ﬂowcr . . 92,46
Corrugated . . 22

Cortex . . . . . . . 45
Corymb . . . B . . . \ 4
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Cotledons, Gr. kotuledon, & seed lobe .

, @r. mol:c“?" I mspend' hrpos, fruit

Crem . crens, & n
Crowfoot famﬂy, the .
erse, Lat. crux, & Cross ; tem,lbu.r
cc:x‘cuorm, Lat. crux, a cross ; forma, shape
m|
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kru ; )
Crypuﬁ-m‘,ar pto,leoncal gunoomrrhgv

Culmus, Lat. culmus, a stalk
gupule Lat. cupuh, [ cup
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Cusso
Cuspidate, Lat. cusph [ point
Cyme, @r. kuma, 8 wave .
Cymcywrlrhog’l‘mi, ar. kuont;:° ‘}3‘ ; thodon,
upsele, a bee-hive

o stamontumn
Deciduous, Zat. de, down etdo, I fall
Decumbent .
%:%ni:ot:n Lat. de, d hisco, 1

ce, Lat. de, own
Dontate, Zat, dens, a tooth o " C o
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Diclinous, @r. dis, twice
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Diadelphous, Gr, J.h twice ; adel, a brother
Dia P“ h phos,
Dichhmydeou- @r, dh twloo. chhmm,acloak

Dicotyledons, Gr. du twh.e kotnledon, a seed lobe

Did, ous, Gr. twlee dununh
Digteatis " )

Digitate . . . .
Dimerous, Gr. dis, two; meros, a .
Dicecious, @r. dis, twlee oikos, &

.
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Diplostemonous, or. di oo, double ; stomon, a ltunon

Disc, @r. diskos, a quoit
Dissepiment, Lat. u\mder sepio T hedge .

Divergent, Zat. dis, utmder vergo, T bend towards

Dorema ammo!
Dorsum . .

. .

Drupe

Dunmcn, Lat durus, Im-d
Elaters, 0: elat:no, I dtrh‘re out th
Emarginate, e, out of ; margo, the margin
Embryo, ar. embn'xon, sn'embry ;

Embryo sac .

Endocarp, Gr. endon, witlnn hrpo-, fruit
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Endogense, Gr. endon, within nao, I produce

Endogenous tree, @r. endon, wil gennso, I
Endophloum, @, endon, within ; phisios, brk"
Endorrhizal, Gr. endon, within ; rhiza, a root
Endosmose, Gr. endon, within ; osmos, impulse
En rm, Gr. endon, withln

End e, Gr. ondon, within ; amouth .
Entire

Epicarp, Gr. epl, npon; kupo., frult .

produce
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PAGE
Epldermis @r. epi, upon ; derma, the -kln . . s 42
ar. epiel:xipon ge, the earth . . « 8
Eplgone, @r. epi upon; gonos, a race . . . ‘e 82
Epigynous, @r. epi, upon; gune, female . . . 22
Epipetalous, @r. epi, upon ; potslon, a petal . . . 28
Epiphleeum, @r. epi, upon ; phloios, bark . B . 45
Epiphytes, Gr. epi, upon ; phuton, a plant . o . 7
Episperm, Gr. e?l upon, sperma, seed . . . . 87
Epis] Gr € npon sporon, a !por' . H . 59
Eq . . . 43, g
Exalbuminous, Zat. ex, without ; albumen, albumen . L er
Excresoen* Lat. ex, out of ; creeoo, I frow f . . 19
Gr exo, outsid . . . 42
Exogenoua tree . . . 45
Exon'himl Gr exo, outside rh.lm, aroot . . . 46
E: atoma, amouth . . . 86
Exstlpula.te, Lat ex, wishout stipuln aatlpule . . . U4
Extrorse . . B .
Fasciculus . B . . . . 19
Faux . . . . . . . 23
Favelles s . . . . . . b9
Feather-veined . . . . . . 13
Fecundation . . . . . . . 40
Ferns s . . B . 49, 90
l-‘lbro-vucuhr, Lat. fibra, a thread ; m, a vessel o . 4§
ll:ximrt ta.mlly, the . . . . . . 8
ent, Lat. filum, a thread . . . . . %
Fﬂifo Lat. ﬁlum, a thread forma, shape . . .o
Fimbriated . . : X A
Floridse . . . . . . 58
Flower, the . . . . . . . 20
Flower bud . . . . . . . 15
Flowers, officinal . . N . . . 28
Fluorine . . . . . e . 63
Follicle . . . . . . . 82
Foramen . . . . . . o 36
Forked venation . . . . . . 49
Frond, Lat. frons, a bough . . . . . 49
it,the . . . . . . . 8
Fruits, officinal . . . . . . 8
Fu . . . . . ’ . 58
Fu . . . . . . . 56
Fu us . . . . . . . 86
Fusiform . . . . . . . 6
Galbanum, officinale . . . . . .7
galbulus . ¢ . n;la .epol . . ;v:
palous, G7r. g , Mma ge,sepalon,as . .
Gasteromycetous . . . . . 67
Gemmule . . . . . . 3
Gentianacese . . . . . . . 82
Gentian famﬂy, the . . . . . 82
Germination, . germen, a sprout . . . o 38
of dicotyledons B . B . . 89
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PAGE
Germinati tyled . . . . 40
° Gibbous, Zat. gibbun hunchbacked . . . . 24
Glabrous, Lat. glaber, smooth . . . . . 18
Glans . . . . . . 83
Gleicheniacess . . . . b0
Globule, Lat. gng, a little sphere . . . . b4
g:omemlzu:i glomus, a clue . . . . i;
umes, luma, . . . . .
Glumifers g . . . . 48
Gonidia, Gr. gonos, & race ; aidos resemblance . . . 55, 59
Gourd family, the . . . . . . 78
Grass family, the . . . . . . 89
Graminaces . . . . . . . 89
green Alge . p ked . frutt . . g
ymnocarpous, Gr. gumnos, na carpos, . .
Gymnospermia, Gr. naked'; H , seed . . 46
Gynandrous, Gr. gune, a woman ; aner, a man , . . 22,28
Gyneecium, Gr. gune, a female ; oiko-, ahouse . . .2
Gynophore, Gr. e, 8 female phero, I bear . . .29, 79
Hematoxylum pechia . . . 75
Hastate, Lat. hasta, a apear . . . . . 18
eartwood . . . . . 44
Heat evolution . . . 65
Helicoid Gr. helix, sscrew eidos, resemblance . . ‘40 gg
. . . 49,
hrodiee, Gr. Herme-, Mercury Aphrodlte, Venus . 20
Hes dium, Lat. hesper, the west . . . 8
Heteerio . . . 82
Hilum, Lat. hﬂum, the black polnt of a bean . . . 86
Hispid . . . . . 138
Hordeum distichon . . . . B . 89
Horsetails . . . . . . . 50
Hydrogen . . . . . . 64
Hymenomyoebes Gr. humen, a membraue ; mukes, a fungus . 67
Hymenium . . . . . . . 57
Hywmenophyllacess . . . . . . &0
Hyoscyamus niger . . 84
teriform, Gr. b ter. a sauoer Lat. Ionnl., llmpe . 2
Hypogeal, Gr. hugo, umfer ge, the earth . . . 8
Hypogynous, Gr. hupo, \mder; gune, a femnle . . . 22
mycetous . . . b6
;m p:lgati;e, Lg i}:brio:, a :oof tile al . . 18
m pinnate, Lat. nof pm-, u pimm,awlng . . 13
Incumbent, Lat. in, upon e% . . 88
Tnduplicate, Zat. duplex, double . . T
nduplicate, n, u uplex, doul . . .
Indusium, 1at. induo,w;u ton. . . . 49, 57
Influrescence, Lat. in, upon ; flos, a flower . . 16, 17,18
lnfundibuliform lat. in, into ; fundo, Ipour . . . 2
Innate, Lat. in, Into natus, born . . . 27
lntemodea, Lat. ntar, between nodun, a knot . . . 8
Interpetiolar, Lat. inter, between petiolus, a leaf-stalk . . 14
Intrafoliaceous . . 14
}ntmpetiolar, Lat. lntra, wit.hin H petiolus, a leM . . ;;
ntrorse . . B
Involucels . . . . . . 17
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Involucrum, Lat. in, upon ; volvo, I roll . . . m
Involute, Lat. in, upon; volvo, Iroll . . . . 16
odine . . . . 68
Isomerous, Gr. isos, equul meroo, part . N . 2
Isostemonous, Gr. isoa, equal ntemon, a lhmen. . . 2
J u rmanniacee . . . gg
Labinte. Lat, labium, a lip . . . . 26
Labiatos . . . . . 86
Labiatiflorss . . . B . 80
Lamells, Lat. hmelh, a llttle plate . . . . &7
Lam 3, ] tuhmim, s‘p . . . . E,
Latlcuerous vessels, Lat. la uice fero I ca.rry . . 61
Leaf, the . m” ' . .on
Leavea, officinal . . . . . 15
Legume, Lat. legumen, apod . . . "4 ?}
. . B . .74,
Liber, Lat uber tbook . . . . . 45
Lichenes . . . . . . b5
Lignum . . . . 45
Ligulate, a atrap or little tonguo . . . 2
Ligule, iat. [y atru.p or llttle tongue . . . 3;3
%11 K . . B . . . g‘i"
] . . . . . .
Linear, Lat. linea, a line . . . . . 18
Liverw . . . . . . .49, 52
Loam; s&i} o . N . . N gg
Locul . locus, a place . . R . .
Loculi¢ AR . . . . . 8
Locusta oring N . . . ég
Lodiculn, Iat lodix, a CoV! . . . .
Lomentum . g' . . . . 82
Longitudinal . . . . . . . 28
Lyeo . . . .49, 58
acmgonidh, @r. mkroo, long gonos, 8 race . . . g
M.. ‘, Lat. m , 1 w:lthar . B . . 28
Marsileaces . . . . . . 53
ulla . . . . 45
Medullary rays,thm medulla, pith or mamw . . . g
»” . . .
Melanospermess . . . 58
Mericurp, Gr. meros, apart kargin N . . 84
Mesocarp, Gr. mesos, in the mi knrpos, fruit . . 8
Mesophleeum, Gr. mesoa, in the middle ; ; phloios, bark . . 46
Microgoxl)idia ik mall al . . . g
e, Gr. m [ o, & ate . . .
Midrib ! p ragm . . T
Mint ta.mlly, the . . . 86
M ar. oolitary udelphoe a.brot.her . . 28
Monﬂl!onn, Lat monﬂe, a necklace ; forma, ) sﬁape o 27
aolitary H a cloak . ~ 20, 46
lonoeotyleaom, Gr. monos, solitary ; ketuledon, a seed-lobe 5, 88, 46
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Moncecious, @r. monos, single; oikos, a house .
#orphology, Gr. morpho, pe ; logos, a description

Mucronate, ZLat. mucro, the tof a dagger
Hultiple fruits » tho pol

Myelllum .
Naked .
Napiform .
Narthex assafcetida
Natural orders
Navicular .
Nectaries
Nectarif

erous.
Neuter .
Nicotiam tabacum
htshade family, th
i genous .

Nucleus, Lat. nucleus, ‘the stone ofa frult
Nuculaneum . .
Nucule . . .
Nut . . .
Ob Lat. ob, against ; wr, the hea.rt
83? og, Lat. o 1 To

on, ob, ngainst ongm, ng .
Obova %e nat ovum, an egg
Obtuse, Lat. obtun o, 1 blunt .
Ochrea, Lat. ochrea, a greave .
Odour of flowers N .
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Olive seaweeds .
Qosporangia .
Operculum, Lat. operculum, a lid
Ophelia chirata
Ophioglossacese .
Orbicular, Lat. orbis, a circle .
Orders, natural
Orthotropous, @r. orthos, atraight trcpo, I turn
8smund£!cese

vary, Lat. ovum, an egg .
Ova.be, Lat. ovum, an egg
Ovule, Lat. ovulum, a little egg
Oxygen .
Pales, Lat. palea, chaff
Palmate, Lat. palina, the palm .
Panduriform .
Panicle, Lat. pa.nicula “the ﬂower of & reed
Papaveraces . .
Papaver rhaeas . .
Papaver somniferum . .
Papilionaces .
Papilionaceous, Lat. papilio, a butterﬂ
Pappus, Gr. pappos, the down of this! ™
Pamphfm, Gr, para, beside phuo, 1 g'row

Paripinnate . . . .
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Parsl hmny,the . . .
Parenogh r. para, beside ; chumos, juice

Pea
Pedate, Lat. a foot
Pedicel, Lat. p;Ss', a foot

Peduncle, atoot
Peltate, Lat, pefa
Penniciliate
Pentnmerous .

epo .
Pepperworts .
Perennials .
Perfoliate, Lat. per, through foli aieat
Perianth, @r. peri, round abou tﬁos, a flower
Pcrlearp, Gr. , round about hrpo-, fruit
Perichsmtial, Gr. pe ri, aronnd ; chaith, a cloak
Peridium, Gr. peri, round about
Perlgynous, Gr. peri, round ; e, & iemdo

risperm, Gr. peri, round ; sperma, seed
Perlsporo .

Peristome, @r. peri atoma, a mauth
Perithecia, @r. perl, aronnd theke, a covering
Persistent, Zat. per, throngh sisto, I stop
Personate, Lat. persona, 8 ‘mask
Petaloidee .

Petals, officinal
Petiole
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P’hansrogamia, Gr. phaneros, appa.rent H gnmos, mmhge

Pho‘[ﬁ .

ries, Gr. phullon, aleaf .

l’hyllodes, ar. tB ullon, a leaf ; eidos, memblanco

Physiology of envelopeo .
venenosum . .

Phytmoa
Pileorrhiza, Lat. plleul, acap; Gr. rhlm, a root
Pileus, Lat. pileus, a cap
Pimpinella anisum .
Pinnatifid, Lat. ptnxm, a wing ; ﬂndo, I cleave
i

natisect

Pht':hal.at. pi.stﬂlum, a pestle
um . .
;ligenh m laeenta, cak
a cake .
Pliste )y P

Plumule, Lat. plu.ma, a feather .
Podophyll\m peltatum
Podziperm, @r. pous, tfoot, spermn, seod
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Polyadel ous Gr. Ius msny adelphos a brother
Polycoty! edona’, Gr.p:olm'l, many’, kotulodt'm, a wed lobs

Polygamous . .
Polypodiaces
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efore ; flos, a flowor
sfore ; folium, a leaf
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a culhfon :
the shell of anything
box . .
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1 receive :

clino, I bend .
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volvo, Iroll .
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g:pwood . . . . .
Soales T © . . . :
g:brouiu. . talk . . .
scapus, a & . . .

Seam:iis pus, o & . . .
Scorpioid, Lat i : 1. : :
of . scorpio, a scorpion . .
Sorophulariacess T b T, . .
g:gre&?l;y . . . . .
N rays . . . .
Beed, the y . . o .
Beeds, offi . . . .

Septicidal, Lat. uephxm, a divlsion caado, Icut .
Se) tifmgal Lat. sep! um,ad.lvialau {n.ngo,lbreak
Serrate, Lat. serra, & saw

geaa e, Lat. sedeo, I sit . . .
eta . . . . .
Setem . . . . .
Setose . . . . .
gheath . . . . .
Silicula, Lat. siliqua, the pod of a bean . .
Siliqua . . .
Soils . . . . .
Solanace® . . . . .
Sori, G'r. soros, a hea . . .
80rosi.s, Gr. 80ros, & heap . . .
gﬁ’ﬁu Lat, spadix, a palm branch . .
¢. 8 X, 8 nc! . .
gputh‘;& é.at spatha, a lpatuh, ete. . .
pat . . .
Spermatia, Gr sperma, seed . . .
Sper @r. 8p seed, mon, an animal ;
8 sembl:lll‘oo . .
permogonia . . . . .
Spike . . . .
Spongioles . . . .
Sporocarps .
Sporangia, ar. spora, a ued .ggelon, a'vossal |
8pore, Gr. spora, a soed . .
Spurred . . . . o
Squamous . .
Stamens, Gr. stemon, t shmen . .
Staminate . . . . .
Stichidia . . . . .
Stipitate . . . . .
Stem, the . . . . .
Stems, officinal . . . .
Gr. 8 amark . . .
Stigma, officin: . . . .
Stipules, Lat, stipuls, & straw - . .
es, stipula, a straw . . .
smk L] . L] . .
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Straw’
gtrobﬂ 3 atrobﬂu-, 8 pine-epple

8tyle, @r. atule, [y ymar
Stylospores -
Subulate, Lat. aubuln, an awl
Sulpbur -

SBuspended -

Syconus, Gr. sukon, & ﬁg
Syncarpous, Gr. sun, together ; karpos, frul

Syngenesious, @r. -un, toget.her gennao, I produoe

Symmetrical -

Tamarindus Indica -
Tap-root - -
Taraxacum densleonis
Tegmen, Lat. tego, lcover
’l‘egx;:roﬁ:ta -

Terminal bud
Testa, Lat. testa, a shell
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Tetradynamous, @r. eottares iour dunamis, strength

Tetram

orse -
'l'halamus, ar tlmhmos, a cou

'.l'halllu -
Theca, Lat. theca, a8 cheat
Thecaspores -

Qv v 4 v v

Thorns
Thyrsus, Lat. thyﬂus, a bacchi

rod
To - . -
Torus h - - .
Transverse -« - -
'I'ﬁchoaponng'lum . -
Trladmne phous, @r. trels, three, adelphos,
Trimerous - . -
Tu . -
Tuber, Lat. tuber, & bunch -
Tubular . . -
Twining . i -
Umbel, Zat, umbelh. a ta.n -
Umbellules - -
Umbelliferss - - -
Underground stemm - .
tI}nlpam)ua - - .

Unguiculate, Lat un nail
Urceolate, Lat. urceolus, 8 l!ttle pitcher
Utricle, Lat, utriculus, a little sac

erous -
Tetraspores, Gr. tettuel, four ra, sspore
Thalamif "’° ’

froit -
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Uva . . - . . 33
Vagina, Zat. v na,aaheath - . - . . 11
Valvate, Lat. valvss, folding doors . . . . 18
Valvular dehiscence . . . . . 8
Vs.gln . . . . N . B8
Vegetable mould . . . . . . 64
Venation, Lat. vena, a vein . . . . . 12
Vernation, Lat. ver, . . . . . 15
Versatile, Lat. verto, I turn . . . . . o
Verticillaster, Lat. verticﬂlus, a whorl . B . . 19
Verticillate, Lat. vertidllus, a whorl . . o o 11
Vertlclllus . . . . . ;;
zexﬂlum, Lat. vexill\un, astandard . . . . ?g

. . . . -
Vitte, Lat. vitta, [y ﬁllet . . . . . 7
Volva . . . . . 87
‘Whorl . . . . . . 11
Wood.l, oﬁc‘;nal . . . . ‘l‘g
res, Gr. mon,ananimal ron,aspore. N B
Zoo @Qr. zoom, an animal ; tggke, a sheath . . . 81
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