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PREFACE.

Tae object of the present brochure is to aid the student in the use
of the Microscope, and in the prosecution of Vegetable Histology ;
to direct him as to the mode of collecting and drying plants, and of
forming a Herbarium ; to give useful hints in regard to botanical
excursions ; and to furnish explanations of the more important
terms employed in botanical works.

It is compiled partly from the edition of the Author’s Manual of
Botany for 1860, and partly from the Appendix to his Class Book
of Botany ; and it is intended to be a pocket companion to the
stndent in his practical researches. The Microscope has become
such an essential instrument in the prosecution of Botany, that it is
necessary to acquire a thorough knowledge of its use, and to under-
stand the errors which may arise from unguarded observation. The
formation of a Herbarium is also required in the study of classifi-
cation, and in the diagnosis of genera and species ; while the proper
understanding of botanical terms and a correct nomenclature form
the basis of descriptive Botany. The accurate definition of technical
terms is an important part of scientific study. In mastering
these terms, the student acqnires, as it were, the alphabet of the

science, without a thorough knowledge of which he cannot be
expected to make progress,

Eviseuron, April 1860,
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THE

BOMPANTES T 'S COMPANION

I.—ON THE USE oF THE MICROSCOPE IN BOTANICAL RESEARCHES.

THE Microscope is a most important instrument in education, and 1t
is essential for the due understanding of the structure and physiology of
plants. The study of the microscopical structure of organized bodies is
termed Histology (irvés, & web or tissue, and aiyes, discourse). Dr.
Carpenter remarks :—* The universe which the microscope brings under
our ken, seems as unbounded in its limit as that whose remotest depths
the telescope still vainly attempts to fathom. Wonders as great are dis-
closed in a speck, of whose minuteness the mind can scarcely form any
distinct conception, as in the most mysterious of those nebul@, whose
incalculable distance baffles our hopes of attaining a more minute know-
ledge of their constitution. And the general doctrines to which the
labours of microscopists are manifestly tending, in regard to the laws of
organization and the nature of vital action, seem fully deserving to take
rank in comprehensiveness and importance with the highest principles yet
attained in physical or chemical science. It is by pursuing, by the aid
which the microscope alone can afford to his visual power, the history of
the organic germ, from the simple and homogeneous form which seems
common to every kind of living being,—either to that complex and most
heterogeneous organism which is the mortal tenement of man’s immortal
spirit, or only to that humble Protophyte or Protozoon, which lives, and

grows, and multiplies, without showing any essential advance upon its em-
B



2 LENSES OF VARIOUS KINDS.

bryonie type, that the physiologist is led to the grandest conception of the
unity and all-comprehensive nature of that creative design, of which the
development of every individual organism, from the lowest to the highest,
is a separate exemplification, at once perfect in itself, and harmonious with
every other.”

The microscope (uixgss, small, and exewiw, I see) is an instrument
for enabling the eye to see distinetly objects which are placed at a very
short distance from it, or to see minute objects that would otherwise be
invisible, It has been used with great success in the examination of
vegetable structure. To it we are indebted for a knowledge of the various
vessels and cells which enter into the composition of the different parts of
plants, of the circulation of fluids, and of ciliary movements, as well as for
the facts connected with the development of the embryo. It is an instru-
ment, however, which requires to be used cautiously; and the conclusions
drawn from it ought to be carefully weighed, more especially when the
observations have been made with high magnifying powers.

LensEs.—DBefore proceeding to notice the construction of simple and
compound microscopes, it will be advantageous to notice the different
kinds of lenses used, and the sources of error which require to be gnarded
against in their preparation. The chief forms of lenses used are, the
double-convex (fig. 4), with two convex faces; plano-convex (fig. 3), with
one face flat and the other convex ; double-
concave (fig. 2), with two concave faces;
and plano-concave (fig. 1), with one flat
and one concave face. Sometimes, also, a
mentscus (fig. 5) is used, with a concave
and a convex face, and a sharp edge, and a concavo-convex (fig. 6),
with a concave and convex surface and flat edges. Convex lenses with
sharp edges cause parallel rays to converge; while concave lenses with
flat edges cause them fo diverge. The lenses used in microscopes are
chiefly convex,— the concave lenses being employed to make certain
modifications in the course of the rays passing through convex lenses,
whereby their performance is rendered more exact. The magnifying
power of a single lens is its focal length. The principal focus is

Figs. 1-8. Different kinds of lenses—1. Plano-roncave. 2. Double concave. 3. Plano-con-
vex. 4. Double convex. 5. Meniscns. 6. Concavo-convex. 3, 4, 6, are sharp-edged lenses,
and cause convergence. 1,2, 6, are flat-edged, and cause divergence.

b &



SPHERICAL AND CHROMATIC ABERRATIONS. 3

the point to which parallel rays converge after reflection or refraction.
The focus of a double convex lens is at half the distance of a plano-
convex, having the same curvature on one side. Ten inches is the
mean focal length of the human eye. In the use of ordinary lenses,
there are sources of error from the form of the lens, and the nature of
fhe material of which it is made. When parallel rays fall on a double-
convex or a plano-convex lens, they are brought into a focus at a certain
distance : but it is found that no lens with a spherical surface can bring the
rays of light coming from one point exactly into the focus at another point.
Hence arises what is called spherical aberration. In this kind of aber-
ration, the objects at the circumference of the field of the microscope are
not in focus at the same time as those in the centre. Moreover, the
material of which the lens is made acts differently on the different portions
of each ray, and separates the white light into different colours, which have
various degrees of refrangibility. This gives rise to chromatic (yeoua,
colour) aberration. To remedy these defects, certain combinations of
glasses have been adopted, so that the light traversing one lens through
the centre may pass through near the margin of another. The confusion
produced by these aberrations may be greatly lessened by diminishing the
pencil of light; for instance, by employing a stop or diaphragm, which
lessens the aperture of the lens, and cuts off the peripheral rays. In
lenses of low power, such as are used in the simple dissecting microscope,
these aberrations will not cause much confusion. It is only when high
powers are required that these aberrations must be done away with,—the
aperture being increased without interfering with definition. The invention
of Wollaston’s doublet with two lenses, and Holland's triplet with three,
was with the view of diminishing, as far as possible, these aberrations. In
this, however, they were not successful, for coloured images were still
produced. Their lenses were constructed of the same kind of material ;
and it was afterwards found that in order that lenses might present the
object uncoloured, or be what is called achromatic («, privative, and
wewpe, colour), it was necessary to use glasses of two different densities.
Achromatic lenses, or such as are nearly free from aberration, are con-
structed by placing together glasses of different dispersive powers, and of
different forms. The usnal achromatic. consists of a double-convex lens,
+ made of plate or crown-glass, and a plano-concave, made of flint-glass
(fig. 7), fitted accurately to it, and cemented by Canada balsam. Some-



4 SIMPLE AND COMPOUND MICROSCOPES.

times three lenses are used, a double concave of flint-glass, placed between

R o m two double convex of crown-glass, and ground to certain
48 curvatures; and in that case they cannot be cemented. The
¥} most perfect combination of lenses, for high powers, consiste
il j of eight distinct lenses:—In front, a triplet of two plano-
4y convex lenses of crown-glass, with a plano-concave of dense
i flint-glass between them; next, a doublet composed of a

Fig.7.  double convex lens of crown-glass, and a double concave of
flint; and at the back, another triplet of two double convex lenses of
crown, with a double concave of flint between them. By this combina-
tion, an angular aperture of 170° has been obtained with an objective of
trth of an inch focus. This is about the limit; for 10° more would bring
the rays to a straight line.

MicroscoPEs are of two kinds—=Simple and Compound. By the Simple
microscope, objects are viewed through a single lens, or through two or
three lenses placed together, so as to form doublets or triplets. The
glass is arranged so that it can be brought over the object, and adjusted,
by means of a rack and pinion, or by some other contrivance, to its exact
focal distance,—the object, when opaque, being seen by light thrown from
above, and when transparent, by light transmitted from below. This in-
strument, when used with single lenses or doublets, is the best for ordinary
botanical investigations, more especially for dissections. The combination
of three lenses approaches too near the object to be easily used. A very
high power may be obtained by doublets formed of plano-convex glasses,
or by means of the lenses termed Coddington’s or periscopie, consisting
of two hemispherical lenses, cemented together by their plane faces,
having a stop between them, or rather having a groove in the whole
sphere filled with opaque matter. The chief objections to the simple
microscope are the fatigue attendant on long-continued investigations,
and the small field of view. In the simple microscope, glasses of
the following focal lengths may be employed—viz., 1§ inch, £, §, 1; and,
if very minute objects are to be examined, of 1, g%, Or 3 of an inch.

Wlen examining minute plants, such as Diatomacea and Desmidiez,
during an excursion, it is useful to have a simple microscope similar to
that represented in figs. 8 and 9. It consists of a Wollaston’s doublet,

¥ig. 7. a, An achromatic or aplanatic lens, consisting of a double convex leus of plate-glass, -
and a plano-concave of flint-glass. &, Section of the plano-concave lens.



SIMPLE MICROSCOPE. i)

fixed in a round plano-concave brass disc (fig. 8, ), attached to a small
brass handle (fig. 8, 4). For ordinary botanical purposes a lens magnify-
ing 65 to 70 diameters is enough ; but the lenses may be procured with a
power of 150 to 220 diameters. On the plane side of this brass dise, there
is a ring of silver (fig. 8, ¢), in which a thin piece of glass is fixed, also
supported by a brass handle, which acts as a spring, so as to keep the two
rings in contact, In the handle of the first-mentioned disc, there is a
serew (fig. 9, d), which passes through it, and by the motion of which the

Al - HITIALR NIND e .
Bt gllﬂﬂm =]

fiET

u L\-—--"
Fig. 8. Fig 9.

two handles can be separated or allowed to come close to each other, By
this means an exact focal distance can be obtained. A drop of fluid con-

Figures 8 and 9 represent Gairdner’s portable simple microscope.

In fig. 8 there is given a front view of the instrument, showing the posterior silver ring, c,
enclosing a piece of thin glass, separated and turned aside from the disc, a, containing the doublet,
to which the eye of the observer is applied. Fig. 9 exhibits n lateral view of the instrument,
with the screw, d, by means of which the handles are separated or approximated, so as to briug
the object into focus.



6 COMPOUND MICROSCOPE.

taining Diatoms, or any minute object, is placed on the outside of the thin
glass in the silver ring, and it is then covered by a similar piece of thin glass,
which adheres by means of the fluid. The object being brought into focus,
as in fig. 9, the observer can distingnish the characters of the microscopic
plant, so as to determine whether it is necessary to take specimens home
for more careful examination by the compound microscope.

In the Compound microscope there are two sets of lenses,—the one
called the olject-glass or objective, the other the eye-piece or ocular. The
first receives the rays from the object, and bringing them to new foci,
forms an image, which the second treats as an original object, and mag-
nifies it just as the single microscope magnified the object itself. The
image is inverted, but this may be remedied by making the rays pass
through another set of lenses in the tube of the microscope, called the
erector. In the construction of the object-glasses, great care is taken to
render them achromatic. Those made by the most eminent London
makers consist of two or three compound lenses, which cannot be used
separately, but are fixed together in a tube. In the case of high powers,
the object-glasses are also provided with an adjustment for the thickness
of the glass covering the object to be viewed. This adjustment makes up
for the refraction caused by the passage of light through thin glass of dif-
ferent thickness, and is accomplished by altering the distance between the
second and third pair of lenses in the object-glass. This adaptation is espe-
cially necessary in the case of a glass with a large angle of aperture. In
Ross's microscope, when the mark on the eylinder coincides with the longer
mark on the tube of the objective, the adjustment is perfect for an un-
covered object; when the coincidence is with the short mark, the proper
distance is obtained to balance the aberration produced by glass 155 of an
inch thick. The eye-piece, also, must be so formed as to be free from
error. 'That used is called Huyghens', and consists of two plano-convex
lenses with their plane sides towards the eye, and placed at a distance
apart equal to half the sum of their focal lengths, with a diaphragm inserted
midway between the lenses. In this eye-piece, the lens next the eye is
called the eye-glass, the other the field-glass. DBy the Huyghenian or .
negative eye-piece the object is seen inverted. The Ramsden or positive
eye-piece consists of two plano-convex glasses, with the convex surfaces
directed towards each other; by it objects are seen erect, and it is often
used as a micrometer eye-picce, that is, for measuring objects. The eye-
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pieces supplied with the best microscopes are usually three; and they
are so constructed, that, with each of the object-glasses, they give a cer-
tain amplification of the object, the powers being in the proportion cf 1, 2,
and 3, or 1, 1}, and 2}. Tn the best microscopes there is also an ackro-
matic condenser or eclairage, through which the light reflected from the
mirror passes. The amplification by means of an eye-piece in the com-
pound microscope enables us to use an object-glass of a lower power than
would otherwise be necessary. This kind of microscope, when well con-
structed, gives a flat and colourless picture of the object, with clearness of
definition. The observer can use it for a length of time with less fatigue
than when employing the simple microscope. Weak eye-pieces and strong
object-glasses are to be recommended. The eye-piece does not add either
clearness or distinctness to the object. and when it is very powerful the
field of view becomes too small to take in the whole image formed by the
objeet-glass; for the magnitude of the field of view and the strength of
the illumination diminishes according to the magnifying power of the eye-
piece employed. The lower powers are of use in searching for the object
to be examined, which may thus be more easily found by a higher power.
For the lower power a linear amplification of from 20 to 50 diameters, and
for a higher power a linear amplification of from 300 to 500 diameters at
most, will give a sufficiently wide range of powers. The powers are
increased by a more powerful eye-piece or object-glass, or by both, or by
lengthening the tube of the microscope. '

In examining vegetable structures, an instrument magnifying 150 to
200 diameters is usually sufficient; but in some instances higher powers
are required. Achromatic object-lenses of 11, 2, and } of an inch, are
recommended as the most essential; and two eye-pieces should be
provided, one of about 1} and the other of 2% inches in length. The
instrument should have both a coarse and a fine adjustment; and it is of
importance that it should be made to incline at an angle, or to stand
horizontally. A moveable stage is also useful, so that the different parts
of the object may be viewed without being touched by the fingers, and a
spring-holder to fix the objects on the stage.

In figure 10 a compound microscope is represented. The stand, or
base, consists of a strong tripod, a, supporting two upright pillars, b, b,
between the upper parts of which an axis works. This carries the
whole of the optical parts of the instrument which can be adjusted to
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any inclination, horizontal, vertical, or intermediate, The stage, d, e
is firmly attached to the axis, as is also the double mirror, f. The’;
triangular bar, g, has a rack on its posterior part, which is worked by a
pinion, the milled heads of which are seen at hy k. The body, 7, screws
firmly into the arm, 7; the achromatic object-glasses are screwed into the
body a.:*. an ; .the Huyghenian eye-piece slides into the other end of the body.
The mirror is plane on one side, and concave on the other, and is fitted with
a universal movement, so as
to be inclined in any desired
position, The milled heads,
h, h, by being revolved, raise
or lower the body, 7, and
constitute the coarse adjust-
ment ; the fine adjustment is
effected by turning the milled
head, p. The object to be
examined is placed on the
stage, d, and retained in the
required position by the slid-
ing piece, e. The quantity of
light admitted through the
> instrument may be modified
by the diaphragm, », which
" consists of a plate of brass
with four apertures of diffe-
rent diameters, made to re-
volve on a central pin or
axis fixed to the bottom of
the stage. Provision is also
made for adding a polarizing apparatus. In addition to the four holes
mentioned as needed to admit the requisite amount of light, the diaphragm
is furnished with a fifth hole, into which a Nicol's prism may be
screwed, forming the polarizer ; the analyzer being screwed into the
upper part of an adapter previously to its being attached to the body, :.
The polarizer is mounted on a double tube, so as to be capable of being
evolved by turning a large milled head at the bottom. A condensing

Fig. 10. Ordinary compound microscope,
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lens for illuminating opaque objects may be fitted into the hole at the
corner of the stage; it is so arranged that it can be used in any required
position or angle. Among the objects often furnished with the microscope
is a plate of selenite, which, if laid under many animal and vegetable
structures while being examined by polarized light, will cause them to
assume beautiful colours. Nachet has invented a binocular microscope by
which the objects are seen in relief. -

Very good students’ instruments are made by Smith and Beck in
London, and by Nachet and Oberhduser in Paris. One of the latter as
used by Dr. Bennett, is shown in fig. 11, which is taken from his
lectures on Clinical Medicine, The figure is one-fourth of the real size

of the instrument. The body consists of a telescope tube eight inches
in length, held by a split tube three inches long. Tt may be elevated or

Fig. 11. Oberhinser's portable student’s microscope.



10 COMPOUND MICROSCOPE.

depressed by the hand by a cork-screw movement, and this constitutes

Hi’f‘f‘_"'

i,

I -'-‘..; '-:é"m_‘: - ™ 3 ; —

Fig. 12.
the coarse adjustment. It is attached to a cross-bar and pillar, at the

Fig. 18.
Figures 12 and 13 represent Gruby’s portable compound microscope one-half its real size.
Fig. 12. The instrument in its case, Fig.13. The instrument mounted. A full deseription is
given by Dr. Bennett in the Edinburgh Monthly Medical Journal for December 1846.
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lower portion of the latter of which there is a fine adjustment serew. The
stage is three inches broad, and two and a half inches deep, with a circular
diaphragm below it. The base of this portable instrument is loaded with
lead so as to give it steadiness. A similar instrument is made by Nachet,
in which there is a broader stage, and a broader base, as well as a means
of inclining the body of the instrument. It has been preferred by botanical
students in Edinburgh, and it is cheaper than Oberhiuser's. The follow-
ing are the powers (linear measurement) of Nachet's student’s compound

achromatic microscope :—*

OBJKCTIVES Ocurags (EYE-PIECES).
10BIKCT- = ol
GLAssks). 1 9 3

1 70 90 140
2 190 250 400
5 280 360 600

As a portable compound microscope is sometimes wanted by a student, Dr.
Bennett has given the accompanying figures of one recommended by Gruby
of Paris. In fig. 12 the instrument is shown in its case, and in 13 it
is mounted. The woodcuts are exactly one-half the real size, and give a
good idea of the instrument, a detailed deseription of which is not re-
quired. In fig. 14, a representation is given of one of Smith and Beck’s
microscopes for students. A is the brass stand, supported firmly on three
feet, and having two upright flat cheeks, to the top of which the stage-
plate, d, is fixed. Into the stage-plate is screwed an upright round tube,
to which is attached an open tube, g, in which the body of the instrument,
S h, slides. By moving the body up and down in this tube, the coarse
adjustment is effected, and when the instrument is brought near to the
object on the stage-plate, d, a finer adjustment is made by means of the
screw with the milled head, e, which either raises or depresses the part
by which g is attached to the upright tube. The mirror is represented at b,
supported on trunnions, and capable of motion upwards or downwards

* The price of the instrument, with all these powers, is 190 francs, exclusive of duty and
earriage ; without No. 2 ocular, and No. 5 objective, it is 150 francs.
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80 as to reflect the light on the object placed on the stage-plate; ¢ is the
diaphragm, or stop, or perforated plate attached to the stage, with the
view of shutting off the extreme rays of light. The object glass or objective
is placed at the lower end of the instrument, 7, and the eye-piece or ocular,
at the upper part, A.

In fig. 15 a diagram is given to explain the mode in which the com-
pound microscope acts. In this figure, o is the object, above which is seen
the triple achromatic object-glass or objective, consisting of three achro-
matic lenses, which are com-
bined in one tube; ec¢ is the
eye-piece or ocular, consisting
of two plano-convex lenses, one
at e, being the eye-glass, and the
other at ¢, the field-glass. Three
rays of light are represented as
proceeding from the centre of
the object, and three from each
end of it. These rays have a
tendency to proceed so as to
form an image of the object at
@, but coming in contact with
the field-glass ¢, they are made
to converge and meetat b, where
the diaphragm is placed to in-
tercept all light except what is
necessary for the formation of a
perfect image. The image formed at b is viewed as an original object
by the observer through the eye-glass e.

MicrROMETER.—In measuring the size of microscopic objects, a micro-

Fig- 14.

Fig. 14. Smith and Beck’s compound microscope for students. A, brass stand, supported on
three feet; &, mirror supported on trunnions; ¢, diaphragm ; d, stage-plate on which the object
is placed ; e, screw with milled head for fine adjustment ; g, brass tube in which the body of the
instrument is moved, so as to effect the coarse adjustment; f, the object-glass or objective; A,
the eye-piece or ocular.

Fig. 15. Diagram to show the mode in which the compound microscope acts. O, an object,
with three rays of light from its centre, and three from each of its ends ; e e, eye-piece, consisting
of two plano-convex lenses—one at e, the eye-glass, the other at ¢, the field-glass ; &, diaphragm ;
a, the point where an image would be formed if the rays were not made to converge by the lens ¢.
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meter (wixsds, small, and wizgar, @ measure) is employed. The stage micro-
meter consists of a piece of glass, ruled with fine lines by means of a diamond
point, at some known distance apart, such as the w3sth or roboth or zsboth of
an inch. A mode of ascertaining the magnifying power of the compound
microscope is founded on the assumption, that the naked eye sees most
clearly and distinctly at the distance of ten inches, If a divided scale be
placed on the stage, and distinctly seen magnified through the instrument,
let a rule be held at ten inches' distance from the right eye, while the
observer uses, at the same time, his left eye in looking at the other scale
through the microscope, and let the rule be gently moved so that it is seen
to overlap or lie by the side of the magnified picture of the other scale,—a
comparison as to how many of its known divisions correspond with a
number of those on the magnified scale, will indicate the magnifying power.
Upon a similar principle a pair of compasses may be substituted, whose
points being placed on the stage are separated till they cover or mark off
so many spaces as magnified by the instrument. If they cover 1 magnified
space, and correspond to 2, 3, or ‘more known spaces on the rule, then the
instrnment is said to magnify 2, 3, or more times linear that known space.
If t2sth of an inch is found to cover 2 inches on the rule, the instrument
magnifies 200 times; if 3 inches, 300 times; if 4 inches, 400 times, and
g0 on. In this way is determined the magnifying power of any com-
bination of lenses, and the scale which is magnified is called the object-
glass micrometer. The size of objects may be measured by placing
them directly on this micrometer ; but it is obvious that they cannot
under high powers be brought into focus at the same time as the lines of
the micrometer. An instrument called the eye-piece micrometer is there-
fore generally used. It consists of a known scale ruled on glass, and placed
in the focus of the npper glass of the eye-piece. The glass is divided by
lines varying from #sth to tdsth of an inch apart, and is placed either in the
focus of the eye-lens or below the field-lens, It is observed with it how
many of its divisions correspond with one division magnified by the micro-
scope. Thus, if with an instrument which is known to magnify 250
diameters linear, it is found that 1 space of the magnified micrometer cor-
responds with 5 of the eye-piece micrometer, the size of the object will be
ith of the known scale. If the scale be rdhoth part of an inch, and the
object is seen to correspond to 1, or to 4, or to 5 of those spaces, then its
size is the roboth or ydbath, or 1dhsth part of an inch. In using the eye-
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piece micrometer, the marked side of the glass is put undermost. With
this instrument, when using a magnifying power of 500 or 600 diameters,
we can estimate distances from gdsoth to s@oth of an inch with tolerable
precision. Other kinds of micrometers are also employed, such as the
cobweb micrometer, where, by the motion of a delicate screw, fine wires
or cobwebs are made to separate from each other. Welcker’s micrometer
has been of late recommended as surpassing the cobweb screw micrometer
in elezance of principle and in cheapness. The exact size of objects can
only be determined by actual measurement; but at the same time the
size may sometimes be conveniently compared with that of any other
familiar microscopic object, such as a human blood dise, or the like.
Microscoric APPARATUS.—In delineating minute structures, it is
useful to have the image thrown on paper by means of a camera-lucida, or
small prism, which can be easily attached to the microscope. In the
apparatus sent along with microscopes will be found a compressorium, for
the purpose of applying pressure to objects whilst they are under examina-
tion, troughs for holding such plants as Chara, which are to be seen in
water, and various instruments for the dissection and examination both of
animal and vegetable structures. In testing the power of an instrument,
certain objects are used, in which peculiar markings occur, which can only
be properly seen by a fine instrument. Either artificial or natural objects
may be chosen as test-objects. The former have been prepared by Robert,
a Konigsberg optician, and consist of glass plates, on which are rmled, with
a diamond, systems of a hundred lines, which, 10 by 10, approach closer
together and are finer, according to a definite standard. With most
instruments only the 6th and 7th systems can be distinctly made out to be
composed of separate lines. Superior instruments reach the 8th and 9th.
No instrument has yet reached the 10th system, with its component lines.
The best test-objects are the natural ones, as being regular and uniform in
their markings, such as the scales of Podura plumbea or common Spring-
tail, of Lepisma saccharina or sugar-louse, of Hipparcha janira or common
meadow butterfly, Pontia brassica or cabbage butterfly, the hair of the
larva of Dermestes or bacon-beetle, muscular fibrille, and the minute
markings of the Diatomacez, as Plenrosigma hippocampus. Certain mark-
ings occur in these fest-objects, which can only be seen properly by good

microscopes. ‘
In viewing objects under the microscope, they must be placed on slips
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or slides of glass, which should be of a uniform size, not less than three
inches by one; and they should be covered with round or square pieces
of very thin glass, %th to tdsth of an inch thick. The slides ought to
be made of thin plate-glass, and the covers of very thin crown or plate-
class. In examining recent vegetable structures, it is best to moisten
them with water. 'When the parts are dry, thin sections may be made either
by means of slicing instruments, or by a sharp knife. Many dry objects
are well scen when immersed in Canada balsam. To preserve objects in a
moistened state, the substances used are alcohol, a mixed solution of salt
and alum and corrosive sublimate, water containing a small quantity of
creasote (b grains to the ounce), and glycerine. The objects, in such
instances, are placed in shallow glass cells, or they are laid on the slides
and covered with thin glass, which is cemented by means of japanner’s
cold size, or black japan varnish. The methods of proceeding are after-
wards described.

Polarization and Polarizing Apparatus.— When a ray of light is
reflected or refracted in certain peculiar conditions, it acquires remark-
able properties, and is said to be polarized.* Light is polarized by
reflection, simple refraction, double refraction, and by absorption. Double
refraction is seen in certain crystals which have the power of separating a
ray of light passing through them into portions. By absorption is indicated
the property possessed by certain transparent media of absorbing or
stopping a part of a ray of light and transmitting the remainder. In the
case of common or unpolarized light it is supposed that the vibration of
luminous particles takes place in more planes than one—two of these planes
being at right angles to one another, and the particles vibrating first in one
plane and then in another. Polarized light, on the other hand, is produced
by vibrations in one plane.

Difference between Common and Polarized Light. T

A Ray of Common Light, A Ray of Polarized Light,
1. Is capable of reflection, at oblique 1. Is capable of reflection, at oblique
angles of incidence, in every angles of incidence, in certain
position of the reflector. positions only of the reflector.

2. Penetrates a plate of tourmaline 2. Penetrates a plate of tourmaline

* Derived from the supposed analogy to the poles of a magnet,
t Pereira on Polarized Light, p. 48.
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(cut parallel to the axis of the (cut paralle]l to the axis of the

crystal) in every position of the crystal) in certain positions of the

plate. plate, but in others is wholly
intercepted.

3. Penetrates a bundle of parallel 3. Penetrates a bundle of parallel
glass plates, in every position of glass plates, in certain positions

the bundle. of the bundle, but not in others.
4. Suffers double refraction by Ice- 4. Does not suffer double refraction
land spar, in every direction, by Iceland spar, in every direc-
except that of the axis of the tion, except that of the axis of
crystal. the crystal. In certain positions

it suffers single refraction only.

A polariscope is used to ascertain whether light has undergone
polarization. This consists of two parts, one for polarizing the light, called
the polarizer, the other for examining the light, called the analyzer or test.
In the compound microscope a prism of Iceland spar (prepared by dividing
the oblique rhombic prism into two wedges and then joining the two edges
by Canada balsam), is placed under the stage as a polarizer, and a similar
prism is placed over the eye-piece as a test. The Canada balsam separates
the two images of the doubly refracting spar to such an extent that one
only is seen through the prism. Two thin plates of tourmaline may be
used instead, and in that case the light is polarized by absorption. When
light reflected from the mirror through the polarizer is examined by the
analyzer it is found that, upon Tevolving elther the one or the other, the
light is twice completely stopped on each revolution, and the field of view
darkened. To exhibit the phenomena of polarized light, interpose between
the polarizer and analyzer a thin plate of some doubly refracting substance,
which is called the depolarizer. This depolarizer divides the ray into two,
or produces two systems of waves polarized in planes at right angles to each
other. One of these systems traverses the depolarizer more slowly than the
other, and thus the two intersect each other, or interfere, and in this case
colour is usually produced.

A writer in the * North British Review,” for 1856, makes the
following observations on the polarizing microscope : —Certain strue-
tures in minerals and plants, and on the tissues and various parts of
animals, are wholly invisible in the microscope. In the cornea and
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crystalline lenses of animals in composite minerals, and in simple mine-
rals, such as amethyst, analcime, and apophyllite, In a great variety of
crystals, to which the name of circular has been given, and in plants,
there are beautiful organisms arising from differences in density, to which
the human eye, even if assisted by the best microscopes, is absolutely
blind, when viewed by common light. This light as it comes from the
sun, and from artificial flame, consists of, or may be divided into, two
kinds of light, as electricity may be divided into vitreous and resinous, or
magnetism into north polar and south polar. Thus divided, common
light is said to be polarized, and the two portions exhibit different
properties when reflected from, or transmitted through bodies. If we
suppose a cylindrical beam of common light to be composed of different
parts, like a number of shillings arranged in a cylindrical row with the
queen’s heads lying in all directions—then, if one half of the shillings,
separated from the other half, have all the queen’s heads standing
upright, and if the other half have all the queen’s heads lying hori-
zontally, we shall have an idea of polarized light. Now, the sepa-
ration of common from polarized light may be effected by making light
pass through several plates of glass, at an angle of about 55°; all the
reflected light will be polarized like the cylinder of shillings with the
queen’s heads upright, and the transmitted light (when the plates are
sufficiently numerous) like the cylinder with the heads lying horizontally.
Light similarly reflected from a single polished surface of transparent or
black bodies, not metallic, will also be polarized. Common light may be
divided into two polarized pencils, by passing through certain crystals,
such as Iceland spar or quartz. Each pencil is polarized oppositely, and
when a rhomb of Iceland spar is cut into two parts, and these parts are com-
bined so that one of the pencils is hindered from reaching the eye, it con-
stitutes a Nicol’s prism, now used in the polarizing microscope. In certain
crystals, such as tourmaline and herapathite (the sulphate of iodoquinine),
one of the pencils is absorbed, and plates of these substances, therefore,
are used in microscopes as polarizers. When polarized light has passed
through any transparent body, a change is made visible by looking through
another polarizer placed transversely to the first polarizer, which is called
the analyzer. The structure of the microscopic object is thus displayed in
different colours, or in different shades of white light, the colour or the degree
of light depending on the thickness of the different parts of the object.

The forms thus disclosed to the eye are at once splendid and beautiful.
B 2
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The polarizing microscope, simple and compound, was first con-
structed and used by Sir David Brewster in 1815. In the Simple Polariz-
ing Microscope, a single lens or a doublet with a piece of tourmaline the
size of the pupil, as the analyzer, is placed between it and the eye; the
object iz then examined by polarized light produced by reflection or
otherwise. The magnifier and analyzer may be united in a lens of
tourmaline. In the Compound Polarizing Microscope, the analyzing
Nicol's prism is placed immediately between the object glass, and another
Nicol's prism, or a small rhomb of spar, presenting one of its pencils to the
object, is placed beneath the object. Along with the polarizing apparatus,
there is generally sent a plate of selenite (which is a film of sulphate of
lime or gypsum) of such a thickness as to polarize a blue of the second
order. This plate is used to show weak polarized tints, as well as to
show off the colours of polarizing structures by displaying them on a blue
ground. When thus exhibited, all the negative tints (as they may be
called) are diminished, and all the positive ones are increased; and the
effect of the plate is to mark the true character of the phenomenon.

In proceeding to use the microscope, 1t 18 necessary to have a
variety of tools and apparatus to aid in preparing objects for investigation.
These may be arranged beside the observer in such a way that they shall
be always within his reach.® A small tray or box, with divisions, contain-
ing a pair of needles in handles (such as are used for crotchet needles), a
sharp knife or razor, a section-knife (such as that invented by Valentine, and
which bears his name), scissors, and a pair of sharp or fine needle-pointed
forceps, about three inches long, are among the most essential instruments
required. Glass slides may be arranged also upon the same tray for common
use, and the thin glasses for covers should be kept in a small box by them-
selves. In manipulating the object to be examined, certain re-agents are
required. These are :—1. Distilled water; 2. Alcohol in the strong state,
and also diluted in the proportion of about 1 part to 10 of distilled water.
it is the best preserving agent; it removes colour and also air. 3. Ether,
which dissolves resins, fats, and oils. 4. A solution of liquor potassz diluted
to about 1 to 20. It swells up, and sometimes separates membranes of cells
and tubes when they exist in condensed layers. 5. A solution of iodine
in Todde of potassium diluted to the following strength,—namely, 1 grain

* The following details are partly condensed from Schacht’s treatise on the microscope, and
from the works of ITannover, Quekett, Jabez Hogg, and Beale.
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of iodine to 3 grains of iodide of potassium, and an ounce of distilled water.
6. Chromic acid diluted in the proportion of about 1 to 30 or 40 of dis-
tilled water., The last two re-agents chiefly act by colouring the cell
walls or the contents of the cells. 7. Sulphuric acid. 8. Oil, such as
the finest of that obtained from coal, and known as mineral oil, is to be
recommended for examining and preserving objects in. It does not
become rancid, nor has it any affinity for oxygen. For the examination
of pollen and spores there is nothing better. 9. One part of dry muriate
of lime and 3 of water makes also an excellent solution for preserving
objects which do not contain starch. 10. Glycerine is the best preserving
agent for cells containing starch. 11. Canada balsam ; aud 12. Turpentine,
are most useful re-agents and preservative materials for many dry pre-
parations. 13. Nitric acid; used for separating cells. 14. A solution of
hydrochloric acid may also be found useful in removing deposits of car-
bonate of lime. 15. A solution of acetic acid. 16. A solution of carbonate
of potass or soda. These sixteen substances should be arranged in stoppered
glass bottles, fitting into a stand or box, so as to be of easy access, and
little camel’s hair brushes, pipettes, and glass rods, should be arranged
beside these bottles, in order to apply the fluid to the object. Lastly, the
student should provide himself with a small note-book of good drawing-
paper, on which he ought constantly to practise the delineation of the forms
or outlines of the objects seen, and he should endeavour to colour them
also when required.

Numerous other requisites and appliances will suggest themselves
during the course of investigations, and especially such as will secure
cleanliness of the object, and of everything used in the research. 1. One
who has any regard for his instrument will never suffer it or its lenses to he
handled by those unaccustomed fo their use. 2. The microscope, when
not in use, must be kept under cover, generally under a glass shade. It
should never be exposed in a chemical laboratory. 3. Its lenses must be
cleansed when necessary by a cloth which is used only for that purpose, or
by dry elder pith. The cloth best adapted for this purpose is old and
frequently washed linen. 4. A separate cloth of a coarser kind is to be
used for drying and wiping the slides and covers. 5. Covers of a middle
size, from concave disks, such as watch-glasses, up to the size of a wine-
glass without the stem; or other bell-shaped jars, are also required to pro-
tect the objects, if it is necessary to leave them for any length of time.
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The microscope is used to the best advantage in a room which
receives its light from the north, or west, or both. The light which is
reflected from a white and motionless cloud opposite to the sun, is the best
that can be obtained. If gas-light is to be used, it ought to be corrected
or modified by passing it through blue glass shades before reaching the
mirror ; but for exact observation, daylight is always to be preferred.
When observations are made at night, a sperm-oil lamp is used, and the
light is transmitted to the mirror through a plano-convex lens, called a
condenser. To correct the unpleasant glare attendant on the reflected
light from an ordinary mirror, Mr. Handford makes a mirror of thin
concave-glass, three inches in diameter, the back rendered white by plaster
of Paris. This is mounted on brass, and fitted over the frame of the ordi-
nary silvered mirror, thus not requiring the latter to be removed. The
advantage is, that the whole rays reflected from the surface of plaster of
Paris are brought into one focus, together with those reflected from the
surface of the glass, and thus an equal and brilliant light is produced. In
viewing opaque objects, the light is thrown by the condenser directly on
the object, and sometimes a metallic speculum, called a Lieberkuhn, is
connected with the object-glass, by means of which an additional supply
of light is obtained. In conducting microscopic observations, great steadi-
ness of the instrument is required, which should accordimgly be set upon a
very firm and sufficiently large table, so that all the apparatus hitherto
mentioned shall be within reach of the observer. It is proper also fo
begin the examination of objects with the lower magnifying powers, and
to pass gradually from them to the use of the higher powers. By such
means a far larger portion of the object is seen, and a more correct idea
is obtained of the relations of the parts when considered as a whole.
Object-glasses, varying from 30 to 50 diameters, are the best to begin with.
The eye-glass of lowest power, that is, the longest one of the series, is also
the one which ought generally to be used in the first instance, and as long
as the power can be increased by object-glasses of greater magnifying
power, any more powerful eye-piece should not be used, because by the
use of such eye-pieces the image is rendered more obscure, while less light
is obtained for its display.

Sources oF ErrorRs OF OBSERVATION. — Exiraneous or accidental
objects may be present, and may be derived from various sources.
Thus, water too long used may bring before the eye both plants and
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animals of the lowest forms, which otherwise would not have been pre-
sent. Fresh water is absolutely necessary, and it may be even recently
distilled. Particles of dust, or fibres from the cloths used in cleaning the
glasses, may also add to the confusion. These consist, generally, of fibres
of paper, linen, woollen, cotton, or silk fabrics, or minute hairs from the
brushes used in manipulation. Air-bubbles are almost invariably a source
of confusion to the microscopic observer in his first attempts; but once
seen and studied, they no longer distract the attention, and the micro-
scopist soon gets into the habit of disregarding their presence. They
generally appear in the form of circles of larger or smaller diameter, with
a dark black-looking rim, seen by transmitted light; while with incident
or reflected light, their rim appears of a white colour. Pressure under a
glass cover causes them sometimes to assume very irregular shapes, but
possessing the same properties in their margin or outline in their behaviour
with the light. It is also necessary to become familiar with the appear-
ances of the lowest forms of animal and vegetable life, such, for instance,
as the common forms of infusoria, the yeast, and such like plants; and the
different forms of mould. It must not be forgotten also, that the various
menstrua used in manipulation contain elements which properly belong to
them, and which must therefore be distinguished; for example, the epi-
thelium of the saliva, the blood corpuscles which may be in serum, and
crystals which may be deposited in various fluids which are used as re-
agents. A peculiar motion, known as “ molecular motion,” is also a
phenomenon which must be recognized. It is peculiar to all very small
particles or molecules, when they float in a very thin fluid medium. Tt is
best seen in the fine granules of milk when mixed with water, in the milky
juices of the plants, and may be observed very distinctly in solutions of
India-rubber, or caoutchouc, when dissolved in ammonia. A magnifying
power of 400 or 500 diameters is the best for this observation. Another
class of deceptions originates in the eye itself. These are the * muscs
volitantes,” the nature of which is described as follows by Dr. W, Mac-
kenzie in his Treatise on the Eye.

*“ The vision of objects on the surface or in the interior of the eye has
attracted attention, chiefly in relation to a symptom, to which the name of
muscee volilantes has been given. Any spectrum, or visual appearance,
which is apt to impose on the mind, and lead one to think that flies are
moving before the eye, is called a musca volitans (fig. 16).
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“The condition comprehends those sensations which arise from, 1.
The layer of mucus and tears on the surface of the cornea; 2. Corpuscles
between the external surface of the cornea and the focal centre of the eye;
3. Corpuscles between the focal centre of the eye and the sensitive layer
of the retina.

“In hanging the head over the microscope, especially if one is affected
with catarrh at the time, the globules, by gravitating to the centre of the
cornea, not unfrequently appear to the observer so as to impede his view
of the object, till by the act of nictitation he clears them away. In tele-
scopic observations, also, the muco-lacrymal spectrum is apt to prove a
source of annoyance. Thus, in looking at the sun through a tinted glass,
the observer may be unable to distinguish the spots on that body, being
perplexed by what seems the reflection of some part of his own eye inter-
posed between it and the sun. This is caused by the layer of mucus and
tears on the surface of the cornea.

“Tf one looks at the flame of a candle two or three feet distant, or at
the sky, through a hole made in a blackened card with the point of a fine
needle, or through a convergent
lens of short focus, such as the
eye-glass of a compound miero-
scope, on steadily regarding the
luminous field presented to
view, four sets of spectra will be
seen (fig. 16), independent of
the muco-lacrymal spectrum.
The most remarkable appears
nearest to the eye, and consists
of twisted strings of minute
* pearly globules, hung across
the field of view (fig. 16 a).
The second in point of remark-

T gy 1a: ableness, and the farthest of the
four from the eye, consists of watery-like threads, destitute of any globular
appearance, and depending chiefly from the upper part of the field
(fig. 16 b). I call the former the pearly spectrum, and the latter the

Fig. 16. Four sets of spectra, which are apt to cause errors in observations with the

microscope,
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watery spectrum. In two distinct planes, between those occupied by these
two spectra, float two sets of globules, not agoregated into threads, but
insulated. These constitute what I call the insulo-globular spectra.
The individual globules of the set farther from the eye, being hazy
and ill-defined, may be compared in appearance to small grains of
sago (fig. 16 ¢). The globules of the set nearer to the eye are clear in
the centre, exteriorly to which they present a sharp black ring, and still
more exteriorly a lucid circumference (fiz. 16 d). These four sets of
spectra never mingle with one another, so as to change the order in which
they stand before the eye; but the pearly spectrum always appears the
nearest; then the sharply defined insulo-globular; then the obscurely
defined globules; and farthest away the watery threads.

“ Almost every eye, even the most healthy, and which has never
atiracted the possessor’s attention by musce volitantes, exhibits the pearly
spectrum, on being directed towards a luminous field, through a fine pin-
~ hole, the eye-glass of a compound microscope, or a convex or concave lens
of short focus. T have given it the same name of the pearly spectrum, from
its resemblance to a string of pearls. Prevost had already called it appa-
rence perlée, or simply perles.

“The lines of the pearly spectrum are hung across the field of vision
as often transversely as vertically. On first directing the eye towards the
luminous field, in one or other of the methods just mentioned, perhaps only
a very few small pearly globules are perceived; but after steadily regard-
ing it for a short time, numerous strings of them are discovered, generally
twisted in different forms, and presenting a variety of knots, loops, and
agglomerations. Sometimes they are so numerous as to form an extensive
shower or cloud. The pearly threads are of different lengths; some of
them very short, others stretching across the whole field. Not unfre-
quently some of them end abruptly in a sort of bulb. The globules or
pearls forming the threads or rosaries, seemed joined together merely by
apposition, without being contained in any tube. Sometimes, however,
the globules are rather indistinet, and then the threads approach to a
tubular appearance. 'The globules are always in single rows. They
appear destitute of any nucleus. They are not all of one diameter, but
are all smaller than the globules of the insulo-globular spectra. I have
not satisfied myself that all the pearly threads occupy the same plane,
although it is very evident that they are behind the insulo-globular spectra.
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“That portion of the pearly spectrum which appears in the centre of
the field of view has but little real motion, less perhaps than the watery
spectrum which is seen beyond it. Both partake, of course, in the motion
of the eyeball ; and this gives to both a wide apparent motion. But if the
field be examined towards its circumference, or if the eye be suddenly
rotated upwards, other pearly spectra appear, which it is difficult or im-
possible for the observer to bring directly before him ; and which, when
he succeeds in some measure in doing so, quickly subside again out of view,
partly by a real motion of their own, partly by a wide apparent motion,
owing to their obliquity in respect to the axis of vision. It is these last
spectra, chiefly, which produce the pearly musce volitantes.”

There are also various optical phenomena caused by refraction, and
which are necessary to be attended. to. They depend, for the most part,
upon a bad adjustment of the focus, or illumination of the object. The
appearances are also most frequently associated with an increase of the
magnifying power, and especially with the use of powerful eye-glasses.
Large grains of potato-starch, pollen-grains, the thickened substance of
woody tubes, and the cells of cartilage, are among the most common objects
which exhibit such optical phenomena, which consist in a feeble and gene-
rally yellowish colouring of the edges of the objects when seen with parti-
cular foci.

FocarL ApJusTMENT OF THE MicroscoPE.—The regulation of this
adjustment is based on the fact, that the microscope can only afford a
view of one surface of an object at any given time, so that nothing is dis-
tinctly seen which lies above or below such a focal plane at that time ; and
the more flat the field of vision, the clearer and better will be the view of
objects in that plane if the adjustment is correct. The more perfect the
object-glass, and the greater the angle of aperture, * the more exact is this
focal plane, and the more sensitive is the instrument to any small altera-
tion of focus. The focal adjustment is made and varied by what is called
a fine adjustment screw, and which is sometimes graduated; and the ac-
curate adjustment of the object is judged of by the sharpness of the deline-

* The angle of aperture is that made by two lines from opposite ends of the aperture of the
abject-glass with the point of focus of the lens. A glass with a large angle of aperture shows
objects clearly. The angle varies usually from 50° to 100°, Many glasses, however, are made
with a much higher angle. Ross makes glasses of 170° of angular aperture. These are useful

for observing minute organisms, such as Diatoms.
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ation of the image, as well as by the fineness and clearness of the out-
line. An experienced microscopic observer always uses the instru-
ment with his finger and thumb grasping the fine adjustment screw, and
would not be content with his observation, although it was limited to a
mere peep of the object, unless he had made the fine focal adjustment for
himself.

PREPARATION AND SELECTION OF OBJECTS FOR EXAMINATION. —
Opaque objects require merely to be made smooth or level on one side,
and to be fixed on the other. If the object is to be viewed by transmitted
light, a section or slice sufficiently thin must be procured ; a common sharp
knife, a razor, or Valentine's section-knife are the instruments to use.
They must be moistened with water, and sometimes it is advisable to
make the section under water. If the object is very delicate it may be
laid between two pieces of cork, and the whole cut through. Sections
should be made in various directions, so that a correct knowledge
may be obtained of the relation of the component parts. Maceration in
water, and tearing the parts asunder with fine needles, are the best
methods for obtaining the ultimate tissues of plants., Thin glass plates to
cover the object under the microscope must be invariably used. They
prevent evaporation, and preserve the moisture about the object; they
prevent the object-glass from being covered with vapour, and so rendered
obscure, and, lastly, they produce a slight pressure, by which the elementary
parts of the substance may become separated from each other, so as to lie on
one plane. The thin covers are not absolutely necessary where very low
powers are used. In placing the object on the stage care must be taken
not to bring it in contact with the object-glass of the instrument. Tt isalso
to be remembered that, in a compound microscope, the image is inverted,
and that, consequently, the object is moved in a direction contrary to that
of the image.

The following list of tissues to be examined by the student of Vegetable
Histology, is taken from the preparations used in the microscopical
demonstrations given to the pupils of the Botanical Class in the University
of Edinburgh.

Cellular Tissue.—Sea-weeds, Conferve, Moulds and other Fungi;
Lichens, Liverworts, pith of Elder, and of the Rice-paper plants (Aralia
and Aschynomene), outer bark as of the Cork and of Elephantipes, succu-
lent roots stems, and fruits, as Orange and Lemon.

C
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Nucleated Cells.—Onion, Yeast plant, Vinegar plant, ripe fruit of
Strawberry, Smut, ovules or very young seeds,

Independent Cells.—Red-snow plant (Protococens nivalis),

Thiclened Cells.—Shell of Coco-nut, stone of Peach, Cherry and Nut,
seed of Ivory-Palm and Date, gritty matter of Pear, scales of Cone.

Pitted or Porous Cells.—FElder, stem of Common Balsam, outer cover-
ing of seeds of Gourd and Almond.

Spiral Cells.—Leaves, stems, and aerial roots of many Orchids, as
Oncidium and Pleurothallis ruscifolia, and racemiflora, leaf of Sphagnum,
episperm of seeds of Collomia, Acanthodium, Calempelis scaber, Lopho-
spermum, and Cobea, pericarp of Salvia.

Stellate Cells. — Juncus conglomeratus and other rushes, petiole of

Banana and Plantain, and of Sparganium ramosum, stems of many aquatic
plants.

Ciliated Cells.—Spores of Vaucheria and some Fuci.

Filamentous Cells.—Fungi.

Pollen Celis.—Anthers of Tulip, Lily, Passion-flower, Acacia (cells
united in fours), Zamia, Cycas, Tropzolum, Gloxinia, Colocasia, polli-
nia of Asclepias and Orchids.

Pollen Tubes.—Enothera, Antirrhinum, Hibiscus, Linaria, Gesnera,
Crocus.

Embryonic Cells.—Orchis, Listera, Hippuris, Euphrasia, Draba.

Spores or Reproductive Cells.—In Cryptogamous plants, Ferns, Mosses,
Lichens, Algze, and Fungi, Zygnema when conjugating,

Cells with Siliceous Covering.—Diatoms, cuticle of grasses, Equisetum.

Cells encrusted with Carbonate of Lime.—Chara.

Epidermal Cells.—Leaves of Hyacinth, petals of Pelargonium, Apple,
and Digitalis.

Hairs.—On leaves, and in pappus of Composite, Cotton (twisted), arti-
culated hairs on leaves of Goldfussia and Alstroemeria ovata, pappus of
Trichinium, moniliform hairs on stamens of Tradescantia, stellate hairs of
Deutzia and Aralia papyrifera, peltate hairs of Malpighia urens, glandular
hairs of Nettle, Loaza, Chinese Primrose, and Dionza.

Glandular Cells. — Sweet-Briar, Passiflora lunata, Ice-plant, Lilac,
Cinchona, Rhamnus, Rottlera, Aloysia, Mentha.

Scaly Cells.—Ferns, as Polypodium sepultum, and Niphobelus, and
Ceterach, Hippophiie, Begonias, Olive, El®agnus,
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Starch in Cells.—Potato, Arrow-root, cereal grains, Bean and Pea.

Raphides.—Hyacinth, Rhubarb, Arum, Onion, Squill, Balsam, Cactus,
Lemna trisulea, Ficus, Aloe, Banana, petal of Ornithogalum,

Stomata.—Hyacinth, Begonia, Oleander, Lilium, Equisetum, Box,
Gasteria, Marchantia, Crinum, Yucca, Billbergia.

Antheridia and Archegonia.—Prothallus of Ferns, Mosses, Fucus, Mar-
chantia, spermatozoids in Ferns and Chara.

Conjugating Cells. — Zygnema nitidum, Tyndaridea, Cylindrocystis,
Desmidies.

Vascular Tissue.—Young stems of Herbaceous plants.

Spiral Vessels.—Canna bicolor, Pitcher plant (Nepenthes), Banana
and Plantain, Cactus, Hyacinth, Asparagus, Balsam, Strelitzia, branching
spirals in Mistleto, Long-leek, and Anagallis.

Annular Vessels.—Opuntia vulgaris, Leek, Equisetum Telmateia.

Dotted Vessels.—Sugar-Cane, Nepenthes, Willow, Clematis Vitalba.

Reticulated Vessels.—Garden Balsam.

Scalariform Vessels.—Common in Ferns, Osmunda, Asplenium, Cheil-
anthes, Pteris.

Laticiferous Vessels.—TFicus elastica, Euphorbia, Tragopogon, Chelido-
nium, Lactuea, Isonandra Gutta, Dandelion.

Woody tissue.—Stems of trees, inner bark especially of plants yielding -
useful fibres, as Lace Bark tree, Cuba Bast, root of Elder, Cabbage.

Punctated Woody Tissue.—Stems of Coniferee, Pinus, Abies, Araucaria,
fossil stems, Cycas, Illicium, and with spirals in Yew.

PRESERVATION OF M1croscoPE OBJECTS,—The following apparatus
is required, viz., glass-slides ground at the edges, and of the requisite
standard size, with circular glass covers. Preserving agents, cement, and
a moveable circular disk for mounting and making cells, Among the pre-
serving media for vegetable substances, are—A solution of chloride of cal-
cium, glycerine, copal varnish, mineral oil, Canada balsam. Among the
cements used for vegetable objects, are the following :—DBrunswick black,
japanner's gold size, black japan sealing-wax varnish, Robinson's liquid
glue, gum mastic and caoutchouc dissolved in chloroform. Objects are put
up (i. e., preserved) either-as dry or as wet objects. For dry objects, the
oils and the Canada balsam are the preservative materials, and they are
not suited for wet objects. Before mounting objects in Canada balsam
they should be perfectly clean and free from moisture. They may also be
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soaked in turpentine, especially opaque objects, as it renders them more
transparent. In mounting, the balsam should be heated to expel the air,
till a fine delicate film is apparent on its surface. The solution of ehloride
of calcium is adapted for the preservation of wood and leaves, and for
most kinds of isolated tissne. The colouring matter in the cells, however,
is always more or less altered by it, while grains of starch, if present, swell
up and can scarcely be recognized. The strength of the solution is one
part of lime to three of water. Glycerine is used in equal parts mixed with
camphor water, which prevents the tendency to mildew. The chlorophyll
and the grains of starch remain unchanged, and the lamina of the starch
appear more beautiful after a few hours' immersion in the glycerine solution.
Canada balsam and copal varnish are used for the preservation of dry and
fossil woods. Thin sections should be made, and the hard woods which
contain gum, resin, and such like matters, should be soaked in essential oil,
alcohol, or ether, before mounting. If the entire structure of any exo-
genous wood is required to be examined, the sections must be made both
in the transverse or horizontal, and in the longitudinal or vertical direc-
tions. The vertical section, made parallel to the medullary rays, or, in
other words, along the course of them, shows the nature of these cellular
rays, which proceed horizontally from the centre, enclosed between the layers
of woody fibres, and which are known to the cabinet-maker as the silver
grain of the wood. In coniferous trees, as the pine, this section shows also
the beautiful punctations on the walls of the fibres. The tangential-vertical
section is a slice across the ends of the medullary rays, and exhibits the
form and arrangement of the cellular tissue in them. The cells of the
rays are seen projecting between the fibres of the wood. These vertical
sections show the form, size, and connections of the woody tubes and the
spiral, reticulated, and dotted vessels. Inendogenous trees horizontal and
vertical sections are also required. Peat wood requires to be digested
in a strong solution of carbonate of soda, and fossil woods which have
been converted into carbonate of lime should be digested in hydrochloric
acid.

Schleiden gives the following method of preserving minute structures
for the microscope. Upon a glass slide of the common form, two narrow
slips of paper are gummed, of a thickness proportioned to the object, and
at a distance which is regulated by its size. Between these the object is
laid in a drop of solution of chloride of calcium (one dram to half an ounce

s vt Ll ol
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of water). A thin slip of glass, sufficient to cover the object and paper-
slips, is put on; the slips are gummed, and the thin glass applied to its
place, where it is retained by the gum drying, The whole may be secured
by pasting a long slip of paper over all, with a hole for the object. The
advantage of this method is preventing running ¢n. Chloride of calcium
being deliquescent, never dries up, and, if evaporation takes place, water
is easily introduced at the open sides of the thin glass. The points to be
attended to are—1, that the paper between the glasses be thick enough to
prevent much pressure on the object, and not so thick as to allow it to float
about or fall out at the side ; 2, that the drop of solution be not too large,
but covering the object, and yet not reaching the paper. Glycerine may
be used in place of chloride of caleium in cases where the objects are very
delicate, or contain chlorophyll or albumen,

Small specimens for the microscope, such as Diatoms and Desmidies,
and many small Sea-weeds, as well as vegetable tissues, are
put up in slides 3 inches long by 1 broad (fig. 17), in the
centre of which there is a circular cavity formed by a layer
of asphalte,* and covered by a circular piece of thin glass,

The asphalte is applied by means of a hair pencil, the slide O

being placed on a moveable brass dise (fig. 18), which has
circular marks on it corresponding to the required dimensions
of the cavity. The depth of the eavity can be varied accord-
ing to circumstances, by pufting one or more layers of
asphalte. After the thin glass cover is put on, it is luted = Lo
carefully with asphalte. The cavity is filled with distilled  Fig. 17.

water, weak pyroligneous acid, alcohol, diluted glycerine, a very weak
golution of creazote (one drop to the ounce of distilled water), or some
other fluid. 'When specimens are very minute, the asphalte-cell is not re-

Fig. 17. Glass slide for microscopic preparations, 3 inches long and 1 ineh broad. In the
centre is & ring of asphalte, forming a cell to eontain fluid ; the object marked by a 4 in the
eentre, is covered by a circular piece of thin glass fitted to the asphalte rim. The name of
the object is often written on the glass, but perhaps it is preferable to write the name on
coloured paper, and attach it to the glass by isinglass or fine bookbinder's glue.

* Prepared asphalte is much better than gold size or black japan varnish, inasmuch as
it dries more rapidly, and is less liable to run. It can be procured from Bmith and Beck,

& Coleman Street, London ; and from Bryson, 24 Princes Btreet ; Kemp, Infirmary Street ;
and Hart, North College Street, Edinburgh.
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:;uirad_; the thin glass is applied at once to the slide, a drop or two of the
fluid being inserted along with the specimen. In the case of some dry
preparations, as pollen-grains, and the fine-lined Diatoms, no fluid what-
ever is required, but precautions must be taken against the access of damp.

~ Canada balsam is useful in some instances. The
/\] specimen is put on a slide, then a minute portion
of the balsam is put above it, and the thin

glass above all ; the slide is heated gently below
by means of a spirit lamp until the balsam be-

expelled by the weight of the glass cover. It
is then set aside to dry, and ultimately a rim
of asphalte is put round the margin of the glass
b cover. Canada balsam is well fitted for many
Diatoms, and for thin sections of woods. In
putting up woods, the specimen is placed in the
centre of the glass, a drop of turpentine is put

Fig. 18. on it to expel the air, Canada balsam is then
applied before the turpentine dries, and the same procedure is followed as
above.

On preparing fossils for microscopic examination, Mr. Alexander.

Bryson remarks :*—

The usual mode of proceeding in making a section of fossil wood
is simple, though tedious. The first process is to flatten the specimen
to be operated on by grinding it on a flat lap made of lead charged
with emery or corundum powder. It must now be rendered perfectly
Hat by hand on a plate of metal or glass, using much finer emery than
in the first operation of grinding. The next operation is to cement the

Fig. 18. Apparatus for aiding in making the circular rim of asphalte; b, a piece of
mahogany ; @, & cireular piece of brass, which can be moved round by the hand, and has
two brass springs on its surface for holding a glass slide firm. In the centre of the brass
dise are circular markings fitted for the size of asphalte cells required. These marks being
seen through the slide laid above them, guide the hand in making the circular asphalte rim,
the brass disc being turned round during the application.

* Onan improved method of preparing siliceous and other fossils for microscopic investi-
gation, with a description of a new pneumatic chuck. By Alex. Bryson, in Edin. N. Phil
Journal, N. 8., iii., 207.

L

comes quite fluid, and until all the air has been
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object to the glass plate. Both the plate of glass and the fossil to be
cemented must be heated to a temperature rather inconvenient for the
fingers to bear. By this means moisture and adherent air are driven off,
especially from the object to be operated on. Canada balsam is now to be
equally spread over both plate and object, and exposed again to heat, until
the redundant turpentine in the balsam has been driven off by evaporation.
The two surfaces are now to be connected while hot, and a slow circular
motion, with pressure, given either to the plate or object, for the purpose
of throwing out the superabundant balsam and globules of included air.
The object should be below and the glass plate above, as we then can see
when all the air is removed, by the pressure and motion indicated. It
is proper to mention that too much balsam is more favourable for the
expulsion of the air-bubbles than too little. 'When cold, the Canada balsam
will be found hard and adhering, and the specimen fit for slitting. This
process has hitherto been performed by using a disc of thin sheet-iron, so
much employed by the tinsmith, technically called skeet-tin. The tin
coating ought to be partially removed by heating the plate, and when hot
rubbing off much of the extraneous tin by a piece of cloth., The plate has
now to be planished on the polished séalke of the tinsmith, until quite flat.
If the plate is to be used in the lathe, and by the usual method, it ought to
be planished so as to possess a slight convexity. This gives a certain
amount of rigidity to the edze, which is useful in slitting by the hand;
while by the method of mechanical slitting, about to be described, this con-
vexity is inadmissible. The tin plate, when mounted on an appropriate
chuek in the lathe, must be turned quite true, with its edge slightly rounded
and made perfectly smooth by a fine-cut file. The edge of the disc is now
to be charged with diamond powder. This is done by mingling the diamond
powder with oil, and placing it on a piece of the hardest agate, and then
turning the dise slowly round; and holding the agate with the diamond
powder with a moderate pressure against the edge of the disc, it becomes
thoroughly charged with a host of diamond points, becoming, as it were, a
saw with invisible teeth. In pounding the diamond, some care is necessary,
as alsc a fitting mortar. The mortar should be made of an old steel die, if
accessible ; if not, a mass of steel, slightly conical, the base of which ought
to be 2 inches in diameter, and the upper part 1} inch. A cylindrical hole
isnow to be turned out in the centre, of §ths of an inch diameter, and about
1 inch deep. Thig, when hardened, is the mortar; for safety it may be
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annealed to a straw colour. The pestle is merely a cylinder of steel, fitting
the hollow mortar but loosely, and having a ledge or edging of an eighth of
an inch projecting round it, but sufficiently raised above the upper surface
of the mortar, so as not to come in contact while pounding the diamond.
The point of the pestle ought only to be hardened and annealed to a straw
colour, and should be of course convex, fitting the opposing and equal con-
cavity of the mortar, The purpose of the projecting ledge is to prevent
the smaller particles of diamond spurting out when the pestle is struck by
the hammer,

Mr. Bryson has contrived an instrument for slitting fossils. The
instrument is placed on the table of a common lathe, which is, of course,
the source of motion, (Fig. 19.) It consists of a Watt's parallel motion,

Fig. 19.

with four joints, attached to a basement fixed to the table of the lathe.
This base has a motion (for adjustment only) in a horizontal plane, by
which we may be enabled to place the upper joint in a parallel plane with
the spindle of the lathe. This may be called the azimuthal adjustment.
The adjustment, which in an astronomical instrument is called the plane

Fig. 19. Mr. Bryson’s instrument for slitting fossils.




FOR THE MICROSCOPE. 33

of right ascension, is given by a pivot in the top of the base, and clamped
by a screw below. This motion in right ascension gives us the power of
adjusting the perpendicular planes of motion, so that the object to be slit
passes down from the circumference of the slitting-plate to nearly its centre,
in a perfectly parallel plane. When this adjustment is made accurately,
and the slitting-plate well primed and flat, a very thin and parallel slice is
obtained. This jointed frame is counterpoised and supported by a lever,
the centre of which is moveable in a pillar standing perpendicularly from
the lathe table. Attached to the lever is a screw of three threads, by
which the counterpoise weight is adjusted readily to the varying weight of
the object to be slit and the necessary pressure required on the edge of the
glitting-plate.

The object is fixed to the machine by a pneumatic chuck. It consists
of an iron tube, which passes through an aperture on the upper joint of the
guiding-frame, into which is screwed a round piece of gun-metal, slightly
hollowed in the centre, but flat towards the edge. This gun-metal disc is
perforated by a small hole communicating with the interior of the iron
tube. This aperture permits the air between the glass plate and the chuck
to be exhausted by a small air syringe at the other end. The face of this
chuek is covered with a thin film of soft India-rubber not vulcanized, also
perforated with a small central aperture. When the chuck is properly
adjusted, and the India-rubber carefully stretched over the face of the
gun-metal, one or two pulls of the syringe-piston is quite sufficient to main-
tain a very large object to the action of the slitting-plate. By this method
no time is lost; the adhesion is made instantaneously, and as quickly
broken by opening a small screw, to admit air between the glass-plate 'and
the chuck, when the object is immediately released. Care must be taken,
in stretching the India-rubber over the face of the chuck, to make it very
equal in its distribution, and as thin as consistent with strength. When
this material is obtained from the shops, it presents a series of slight
grooves, and is rather hard for our purpose. It ought, therefore, to be
slightly heated, which renders it soft and pliant, and in this state should
now be stretched over the chuck, and a piece of soft copper wire tied
round it, a slight groove being cut in the periphery of the chuck, to detain
the wire in its place, 'When by use the surface of the India-rubber becomes
flat, smooth, and free from the grooves which at first mar its usefu.lnesa, a
specimen may be slit of many square inches, without resort being had to
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another exhaustion by the syringe. But when a large, hard, siliceous
object has to be slit, it is well for the sake of safety to try the syringe
piston, and observe if it returns forcibly to the bottom of the eylinder,
which evidences the good condition of the vacuum of the chuck.

After the operation of slitting, the plate must be removed from the
spindle of the lathe, and the flat lead ZJap substituted., The pneumatie
chuck is now to be reversed, and the specimen placed in contact with the
grinder. By giving a slightly tortuous motion to the specimen, that is,
- using the motion of the various joints, the object is ground perfectly flat
when the length of both arms of the joints are perfectly equal. Shonld
the leg of the first joint on the right hand side be the longer, the specimen
will be ground hollow; if shorter, it will be ground convex, But if, as
before stated, they are of equal length, a perfectly parallel surface will be
obtained.

In operating on siliceous objects, I have found soap and water quite as
speedy and efficacious as oil, which is generally used; while calcareous
fossils must be slit by a solution of common soda in water. This solution
of soda, if made too strong, softens the India-rubber on the face of the
pneumatic chuck, and renders a new piece necessary ; but if care is taken
to keep the solution of moderate strength, one piece of India-rubber may
last for six months, The thinner and flatter it becomes, the better hold the
glass takes, until a puncture occurs in the outer portion, and a new piece
is rendered necessary.

The polishing of the section is the last operation. This is performed
in various ways, according to the material of which the organism 1s eom-
posed. If siliceous, a lap of tin is to be used, about the same size as the
grinding lap. Having turned the face smooth and flat, a series of very
fine notches are to be made all over the surface. This operation is accom-
plished by holding the edge of an old dinner-knife almost perpendicular to
the surface of the lap while rotating ; this produces a series of eriddles, or
slight asperities, which detain the polishing substance. The polishing
substance used on the tin lap is technically called lapidaries’ rot-stone, and
is applied by slightly moistening the mass, and pressing it firmly against
the polisher, care being taken to scrape off the outer surface, which often
contains grit. The specimen is then to be pressed with some degree of
force against the revolving tin lap or polisher, carefully changing the plane
of action, by moving the specimen in various directions over the surface.

R — T
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To polish calcareous objects, another method must be adopted as
follows :—

A Jap or disc of willow wood is to be adapted to the spindle of the
lathe, three inches in thickness, and about the diameter of the other laps
(10 inches), the axis of the wood being parallel to the spindle of the lathe,
that is, the acting surface of the wood is the end of the fibres, or transverse
section.

This polisher must be turned quite flat and smoothed by a plane, as the
willow, from its softness, is peculiarly difficult to turn. Itis also of conse-
quence to remark, that both sides be turned so as that the lap, when dry,
is quite parallel. This lap is most conveniently adapted to the common
face chuck of a lathe with a conical screw, so that either surface may be
used. This is made evident, when we state that this polisher is always
used moist, and, to keep both surfaces parallel, must be entirely plunged
in water before using, as both surfaces must be equally moist, otherwise
the dry will be concave, and the moist surface convex. The polishing
substance used with this lap is putty powder (oxide of tin), which ought
to be well washed, to free it from grit. The calcareous fossils being finely
ground, are speedily polished by this method. To polish softer substances,
a piece of cloth may be spread over the wooden lap, and finely-levigated
chalk used as a polishing medium.

In all instances slides should be labelled with the name, locality, and
date, and they should be numbered and catalogued so that they may be
easily referred to when put up in cases such as that shown in fig. 20, or
in cabinets.*

The Diatomaces being either free, or attached to Alge, ete., diffe-
rent modes must be resorted to for collecting them., Those which are
attached require only (either at the time or after being dried) to be rinsed
gently in fresh water to get rid of the sand or mud, and salt if any, and
then placed in a small saucer in boiling water, with a few drops of nitrie or
muriatic acid. The cuticle being corroded, the Diatoms fall to the bottom,
the floating Alge are taken out with a glass rod, and the residue washed.
This step is merely preparatory to that of burning or boiling the objects.
If the Diatoms be free, they should, as far as possible, be gathered free

* In making sections of minute ohjects, such as Diatoms, they are mixed up with plaster
of Paris and mucilage, and then the whole is sliced by means of a sharp razor. Small pieces
of wood are sometimes put into a slit in a cork, and then the whole sliced.
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from sand or mud, by skimming the surface of the pond or pool with an
iron spoon ; but as much mud and sand may still be mixed with them, they
ought to be afterwards placed in a saucer in a little water, and exposed to

Fig. 20.

the sun for a day or two. A tumbler or hand-glass will prevent too much
evaporation. Diatoms, if recently gathered and alive, will come to the
surface of the sediment, or water, or both, and this affords an easy mode of
separating certain species. They may now be skimmed off with a small
spoon, or, what is preferable, a camel’s hair pencil, and removed to clean
water ; and this process is to be repeated till the mud is got rid of entirely,
As for preparing the specimens, they may be either burned, or boiled in

Fig. 20. A case for containing slides after being prepared. There are three divisions,
each confaining twelve slides, two of which are shown projecting above the lower division
of the box, the lid being hollowed to receive them. Numbers corresponding to those on the
slides are fastened on the partitions at the sides of the grooves which retain the slides. On
the front of the box a notice of the numbers contained in it should be fastened. Corre-
sponding numbers, with full particulars as to the preparations, ought to be inserted in a
book which serves as a catalogue, in which there should be first a numeral progressive
series, and then an alphabetical register for genera. Card boxes for holding 24 slides are
made by Smith and Beck and others, price one shilling each. They are excellent for form-
ing a general collection. Cabinets are also made for slides, consisting of drawers half-an-
inch deep (ineluding the bottom) divided so as to hold 30, 40, or 50 slides, all on their back ;
the drawers being slightly bevelled at their divisions on one side, so that the slides may be
tilted up by pressing them down. Smith and Beck charge for a cabinet of Honduras
mahogany, eapable of holding 500 slides, four guineas ; 750 slides, five pounds ; 1000 slides,
8ix guineas ; and 2000 slides, eleven pounds,
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nitric acid, For the isolated Diatoms,* as Navicula, Pleurosigma, Coc-
coneis, etc., boiling is preferable ; but for the others, as Synedra, Fragilaria,
Melosira, Meridion, ete., if one wishes to have a few frustules cohering
together to show their habit, then burning must be adopted, as the acid
separates them joint by joint, and valve from valve. This isaccomplished
by arranging the specimens in the centre of a glass slide, and laying them
on a thin iron-slide, and placing the whole within a little iron tray, closed
in the form of a slipper, to exclude ashes. This is exposed to the fire till
the slide is red hot. The slide is now allowed to cool, and the specimen is
ready for being covered either with or without the intervention of balsam,
The latter is called dry mounting, and is best accomplished by making a
ring of asphalte, and following the same process as for liquid mounting, but
without liquid. When nitric acid is to be used, the cleaned Diatoms are
put into a large-sized test tube of German glass, with as little water as pos-
sible, and about one part of nitric acid to four of water. After being boiled
for two or three minutes over a spirit-lamp, the Diatoms must be allowed
to subside, and as much liquor as possible poured off with any fragments
of vegetable matter floating in it. This boiling sometimes suffices, but it
is always preferable to add some of the strong acid, and boil the whole
again for a few minutes, so as to dissolve any vegetable or animal sub-
stances remaining. As the siliceous covering is very thin, and easily
broken by a sudden change of temperature, care must be taken in washing
away the acid, either to use boiling water, or to allow the Diatoms in the
test-tube to cool. When a sufficient supply of pure distilled water can be
easily got, it alone ought to be used for washing them ; but, when that is
not the case, ordinary water may be employed for the first washing, but
the after washings must be all made with distilled water until the acid is
got rid of. After being thoroughly washed, the Diatoms are kept in a
small test-fube with some distilled water. In taking the specimens from
the test-tube, in order to put them on the slide, a pipette or dropping-tube
is employed, having a bore of about #sth to &th of an inch at its
ower end.
Mr. Jackson remarks that it is desirable that no object submitted to
higher power than a quarter-inch objective of 75° aperture should ever
* By free Diatoms are meant those that are not pamasitical. By isolated or solitary

Diatoms are meant those not connected nor cohering together into threads or plates, or by
a stipe, tube, or gelatine.



38 PREPARATION OF DIATOMS,

be mounted under a cover thicker than t3sth of an inch; if the aperture
exceeds 120° the best thickness for the cover is zl;th of an inch.*
Glass of this thickness can easily be cut with a good writing diamond,
when laid on a piece of plate glass.t To clean the covers, he recommends
putting them in strong sulphuric acid for a day or two, and then washing
them repeatedly with water; after that placing them, a few at a time, on
a tightly stretched clean cambric handkerchief, and rubbing them very
gently with another handkerchief on the finger. They should then be
removed to a clean box, with forceps, and carefully kept from dust and
from contact with the fingers. The covers should be sorted according to
their thickness, and this is done at once by Ross’s “lever of contact,”
which consists of a long slender index, having a projecting touck near the
centre of motion, which is kept in contact with a plane surface by means
of a spring. When a piece of glass is inserted under the touch, the index
points to the thickness on a graduated arc. The thickness may also be
measured in the usual way by placing a fragment in the pliers, with the
edge upwards, under the microscope, armed with an inch object-glass and
an eye-piece micrometer.}

To MARKE CELLS, AND TO FIX THE THIN GLASS CovErs.—The cells
are made either round or square by thin layers of cement, according to the
depth required. Perhaps the round ones are neater, but they require
circular pieces of glass for covers, and by the aid of the moveable circular
disc, the roundness of the mounting can be made with perfect accuracy.
The cover is laid gently down, so as to float on the solution in which the
object lies, and by pressing carefully on the cover, the superabundant fluid
is made to pass out by the edges, and may be taken up by a sponge or
blotting paper. A thin layer of Brunswick black, or liquid glue, or gold
size, may be placed round the edge, which will gradually harden and com-
pletely seal up the preparation.

* I am informed by a friend, that on account of the brittleness of the glass, covers
thinner than 1-140th or 1-150th of an inch are, in the hands of most manipulators, pm-::ticali}:
useless, as they break by the mere wiping or mounting, and that glass 1-150th of an inch is
not too thick either for 8Smith and Beck's 1-5th object-glass with 100° of aperture, or Ross's
1-8th with 1560 of aperture ; but that when dry mounting is adopted, the ohject ought to be
arranged on the under side of the cover, thus bringing it as near the lenses as possible.

t Quekett on the Microscope. 2d Edit. p. 265.

1 Quarterly Journal of Microsc. Science, i. 141.

TS, T
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Directions by Smith and Beck for using the Compound Microscope.

Before using the microscope, see that the mirror, object-glass, and eye-
piece are free from dust:—a little soft wash leather should be used in
cleaning these. The instrument should be placed on a steady table to
avoid vibration. The best position for examination by day-light is with
the window to the left hand, and the back partly turned toward the
window, so that the light may fall directly upon the mirror, and unot upon
the observer’s face. At night, when a lamp is used, a shade should be
placed if possible before the lamp, so as to screen the eyes from its glare.
The nearer the observer can approach the window by day, and the
closer the lamp can be brought towards the mirror at night (say from
fifteen to twenty inches) the better ; as all the light that can be obtained is
required for high magnifying powers; and if too intense for some objects,
can be easily modified by the mirror. 'When the microscope has a joint
to the stand, it should generally be used with the body in an énclined
position—at an angle of about 45° this being much more convenient for
the observer, and not so liable to injure the eye by overstraining it.
The management of light, either natural or artificial, is of the greatest
importance in microscopic observations. This may be regulated by altering
the position of the mirror under the stage ; the proper adjustment of which
will soon be acquired by a little practice and observation. In adjusting
the microscope for use, first place it in its proper poeition, and screw or
slide on a low-powered object-glass, then look through the tube, and
incline the mirror towards the light, moving it about until @ clear bright
light is seen. The object may then be placed upon the stage and the
focus adjusted by the rack movement. In examining any fresh object,
the lowest magnifying power should be first used, as a larger portion of it
can be thus viewed at once, and a better general idea of its form, colour,
ete., obtained. Afterward the higher powers may be employed, in order
to reveal its minute structure.

In viewing very delicate transparent objects, as fossil infusoria, thin
vegetable and animal tissues, blood and milk globules, etc., a good clear
light should be used, but the mirror should be dnclined on one side more
than wsual, that the olject may appear less brightly tlluminated. This is
what is termed *“ oblique illumination,”—the rays of light being reflected
from the mirror, through the object, in an oblique direction, by which many
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delicate markings may be observed on some objects which could not be
distinguished before, and the outline also rendered more distinct.

In examining opaque objects, alow magnifying power should be used,
and the light thrown wpon the object by means of the * Condenser,”
which should be placed within two inches of it, and so arranged that a
small circle of bright light may be seen upon the spot to be examined,
When viewing objects in a drop of water, or examining a drop of any other
liquid, a slip of thin glass should always be laid over it ; otherwise the
liquid will evaporate, and condensing on the object-glass, will render it dim.

Works oN THE MicroscoPE.—The following works may be consulted
by the student :—Quekett’s Practical Treatise on the Use of the Microscope;
Carpenter, The Microscope and its Revelations ; Schacht, The Microscope
and its Application to Vegetable Anatomy and Physiology, translated by
Currey ; Hannover on the Construction and Use of the Microscope, edited
by Professor Goodsir; Beale, The Microscope and its Application to
Clinical Medicine ; Hogg on the Microscope; Ross, article * Microscope
in the Penny Cyclopedia ; Bennett's Lectures on Clinical Medicine, ete. ;
Transactions of Microscopical Society and Microscopical Journal ; Griffith
and Henfrey, Micrographical Dictionary ; Pritchard’s Microscopic Illustra-
tions; Robin, Du Microscope et des Injections.

Ross' MicroscoPES IN 1850—OBJECTIVES AND PRICES.

L e L el
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LisToF THE PrixcIPAL MicroscoPE MAKERsS.—Ross, Powell and Lea-
land, Smith and Beck, Ladd, Pillischer, Pritchard, Salmon, in London ; Adie,
Bryson, Hart, in Edinburgh ; Field, Parkes, in Birmingham ; Dancer, in
Manchester; King, in Bristol; Chevalier, Nachet, Oberhiiuser, Brunner,
in Paris; Schiek, Pistor, in Berlin; Ploesl, in Vienna; Frauenhofer, in

Munich ; Amici in Modena.
&

II.—Ox CoLLECTING AND EXAMINING PLANTS, AND ON THE FORMATION
OF A HERBARIUM,

INSTRUMENTS AND APPARATUS.—In examining the characters of
plants with a view to classification, the chief instruments required are a
lancet-pointed knife, a small pair of forceps and a lens, from } to 1 inch
focus. With the view of holding the object steadily, the blades of the
forceps may be made so as to be fastened by a sliding button. In more
minute examinations, the simple or compound microscope must be called
into requisition. In selecting specimens, care should be taken to have the
plants in a perfect state, or with all the characteristic parts present. The
entire plant should be taken when practicable; when that is not the case,
then those parts should be taken on which the generic and specific charac-
ters are founded. The roots should always be carefully washed at the
time the plants are gathered. In most cases, particularly in specimens of
Umbelliferz, Leguminosa, Composite, Rose, &c., it is of importance that
both flowers and fruit should be preserved. In the case of Willows, the
young shoot, with its fully developed leaves, as well as the male and female
flowers, are requisite. In Rubi, specimens of the young shoots must be
taken. When bulbs or tubers exist, they should be preserved, either in
an entire or split condition ; and when there is much mucilaginous matter
in them, they may be enveloped in small pieces of paper, so as to prevent
them from adhering to the drying paper. In the case of Ferns, two fronds
are necessary to make a perfect specimen, showing both surfaces, along
with a portion of the rhizome. Entire specimens of Gramines and
Cyperacez should be collected; these, when long, may be bent into one
or more folds, corresponding to the size of the paper on which they
are to be fastened, the folds being temporarily retained by small slips

of paper having slits in the centre. No bad specimens ought to be pre-
EEWEdé
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In taking up the roots of plants, a small Digger or trowel is used, 7 or 8
inches long (fig. 21) ; the spud 24 inches long, 2} inches wide at the top,
narrowing gradually to 2 inches at the bottom, the lower angles slightly
rounded, It should be sufficiently strong to resist considerable force in
digging out plants from the crevices of rocks. The iron portion, which
unites the spud to the handle, should be particularly attended to in
this Tespect. This spade is put into a leather sheath, and fastened by
a strap round the waist, the spade itself being attached to the strap by a
long string. A japanned tin box or Vasculum is required for the reception
of specimens. This should be of sufficient length to receive a plant of the
full size of the herbarium paper; it ought to be convex on both sides

g\
{J % i\ f\

Fig. 21. Fig. 23.

(fig. 22); and its capacity may vary according to the wish of the col-
lector, In long excursions where productive localities are visited, it will
be found that a vasculum 20 inches long, by 8 or 9 inches wide, and 5
deep, is not too large; and when it is made of thin tin, it is by no means
heavy. At one end a good sized thickish handle should be placed, and it
is necessary to have wires fixed at each end (a) so as to receive a strap for
fastening the vasculum on the shoulders. The lid of the vasculum should
be large, and is best secured by a wire which slips into a tin sheath, and
so constructed as not to be liable to slip out when the box is held by the
handle, The specimens should be put into the box in a uniform manner
—the flower at one end, and the roots at the other; and care should
be taken to have the former (which should be the end where the handle is)
always kept on the higher position when carried on the shoulders. For
Fig. 21. Form of spade or digger.

Fig. 22. Form of Vasculum or botanical box.
Fig. 23, Form of Field-book for drying specimens of plants.
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mosses and some Alpine species of plants, a small box may also be carried
in the pocket. In collecting minute aquatic plants, as Desmide and
Diatomaces, it is necessary to have small glass bottles, or test-tubes fitted
to a small case. The corks should be numbered to facilitate notes being
taken at the time, of the localities in which the specimens were collected.
Many plants will not bear transport ; their flowers fall off easily, and they
are so delicate that their foliage becomes shrivelled, This is the case
with the flower of Trientalis europea, Rubus
Chamamorus, and Veronica saxatilis, and with
some delicate Ferns, In such instances it is
best to put them at once into paper. This is
managed by having a small Field-book (fig,
23), which may be put into the pocket or sus-
pended round the neck, secured by straps so
as to give pressure, and with an oil-cloth
covering which may be used in wet weather,
This field-book may be made with two thin
mahogany boards on the outside,

A convenient field-book used by students
in Edinburgh is represented by fig, 24. It
is made of two mahogany boards about nine
inches long by five broad, containing from 12 Fig. 24.
to 24 parcels of paper, each parcel consisting of four sheets, the back of the
parcels being covered with strips of leather or cloth, The boards may be
rendered firm by being made each of two thin layers of crossed wood
fastened together in the way afterwards noticed when speaking of large
boards. Two narrow leather straps pass through two holes in one
margin of each of the boards, and also through slits in the leather-covered
backs of the parcels of the paper, a, s0 as to prevent them from falling out
when the field-book is opened. In the ease of one of the boards, the
two straps also pass through perforations in its other margin, &, and
under these another strap is passed for the purpose of suspending the
field-book round the neck. The two small straps pass through grooves
in the margin of the other board, ¢, and are thus buckled so as to apply
pressure.

Fig 24. Small field-book with thin mahogany boards outside, which are brought together
by leather straps.
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The Paper for drying should be moderately absorbent, 18 inches
long by 11 broad, and arranged in parcels containing not less than four
sheets, The paper which is used extensively in Scotland, is made by Cowan
and Co., Princes Street, Edinburgh. In many respects, the Edinburgh
botanists prefer it to Bentall's. It is of considerable thickness, absorbs
moisture rapidly, but does not become too moist, and dries easily. A very
thin kind of paper, ealled crown tea-paper, is used for holding very delicate
plants, which cannot be easily transferred from one paper to another during
drying. After being carefully laid out in the folds of this paper, they
are placed between the sheets of drying paper, and when the paper is
changed they are transferred at once in their thin cover without being
disturbed. This plan is useful in the case of such plants as Mpyrio-
phyllum, Callitriche antumnalis, and other aquatics, as well as Viola
lutea, whose petals collapse if removed in the ordinary way, after a day’s
pressure.

In order that pressure may be given, Boards are requisite. These
should be exactly the size of the drying paper. Some of them are used
for outside boards, and these ought to be from 4 to 2 of an inch thick.
Others are inside boards, about ¢ of an inch thick. The outside boards
are often made double—each double board being composed of two thin
ones, the grain of the one crossing that of the other (as in the case of the
field-boards already mentioned), closely glued together, and firmly secured
‘by small screws along the edge, at intervals of three inches. They may
be rounded on their outer margins. For every two reams of drying
paper, not less than ten boards should be procured; two of which are
for the outside, and eight for the inside. Sheets of stout pasteboard
are also useful for packing up the plants as they become dry. The pres-
sure is best applied on a botanical excursion, by means of a rope put
crosswise round the boards and paper, and tightened by a rack-pin. This
is much better than straps, which are apt to give way, and are with
difficulty replaced during an excursion. In other circumstances, pressure
is best applied by means of heavy weights. The pressure ought not to be
less than 100 lbs. This is preferable to a screw-press, in which the
pressure is not kept up while the plants are losing their moisture.
In order to allow free ventilation, and thus to dry plants more rapidly, Mr.
T\wining recommends, instead of boards, frames made of crossed bars with
spaces between them; the surface applied to the paper being flat,—the
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others being ribbed by means of prominent cross bars, so as to leave a
ventilating space between the one frame and the other (figs. 25 and 20).
By an apparatus consisting of eight of such inner frames, and two outer
frames of a stouter nature, so as to bear pressure, the plants as well as the
paper may be dried rapidly. The apparatus, with paper and plants firmly

= 1= T-lf:
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Fig. 25.

strapped, is suspended in a draft of air coming through a partially closed
window, or on the branch of a tree in sunshine; and it is said that desicca-
tion of the plants and paper is accomplished in four days. By the use of
artificial heat in an open and airy place, as, for instance, by being placed
before the fire, the drying may be accomplished in twenty-four or forty-
eight hours. Mr. Twining, when in Switzerland, first pressed the plants
tightly for twenty-four hours, and then piled them properly in the frame-
work apparatus, which was hung up in the hot air of a drying room, and in
twenty-four hours more they were ready for packing, the paper also which
contained them being perfectly dry and bibulous.* Henslow recommends
that, with the view of ventilating plants during drying, holes should be
made in the ordinary boards at regular intervals, and that two of the inner
boards should always be placed together, separated by flat eross bars which
may either be fastened to the boards by liquid glue prepared from shell lac,
or may be kept loose, and inserted when required. A complicated
apparatus is suggested by M. Gannal, the particulars of which are given in
the Botanical Gazette, ii. 55; and there also another mode of drying is
described, in which plants, after having been kept in a press for a few hours,
are exposed to the sun, or placed on a stove or in an oven, in an apparatus
called the Coquette. This consists of two open covers made of strong

Fig 25. Frames formed of cross bars, for pressure and ventilation.
Fig. 26. Bide view of frames. One of the frames ¢ seen laterally, with its cross bars form-

ing projections ; two of these frames b and ¢ appear together, so as to allow ventilation be-
tween them.

———n

* Bee a description and drawing of this apparatus, in Botanical Gazette, ii. 59.
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iron-wire network fastened into frames made of light iron rod, pressure
being applied by straps or ropes, as already mentioned, The open frames
allow the moisture to escape freely. Sheets of tin may be employed to
separate the different layers of plants in process of drying, so as to hinder
the humidity of one from reaching the other, or the inequalities of the
larger from injuring the smaller and more delicate. In the case of plants
with strong stems, they must either be split, or a sand-bag, of the same size
as the hoards, used, so as to equalize the pressure,

ProcEss oF DRrYING.—The plants when collected are to be placed
on the drying paper. In doing this, a parcel of not less than four sheets
is put on one of the outside boards; then the specimens are laid out
carefully, preserving as far as possible their natural habits, and laying
out the leaves and other parts. Another parcel of drying paper is then
placed above these, and the same process is repeated with other specimens
until twelve such parcels have been placed together. Then one of the
inner boards is Jaid down, and other layers of paper and specimens are
applied, until the whole parcel is of sufficient size to be subjected to
pressure. After twelve hours’ pressure, in most instances, the paper is
changed, the moist paper being hung up to dry; and in transferring the
specimens from the wet to the dry paper, a large pair of surgeon’s forceps
is used. The interval elapsing between the changing of the paper may be
increased or diminished according to the nature of the plants, and the state
of the weather. In the course of eight or ten days, ordinary specimens
will be so dry as to require only very slight pressure, with a moderate cir-
culation of air. Some very dry plants, as grasses, may require only one
changing. Succulent plants, such as Sedum and Sempervivum, continue
to grow, however much submitted to pressure and the ordinary methods of
desiceation already indicated. In order to dry these plants completely and
rapidly, it is necessary to kill them, by immersion in boiling water for five
or ten minutes, The plants thus dealt with are then placed upon a cloth
and left to drain for some time, after which they must be carefully placed
between the folds of the drying paper, not forgetting to lay ont properly
any of the parts which the water may have disarranged. Orchideous plants
are sometimes put into warm paper, and changed frequently, with the view,
if possible, of preserving their colours by the rapidity of drying. Searifi-
cation has sometimes been adopted with the view of allowing the juice to
flow out rapidly. Motley recommends that Orchids should be put into weak

[T S _J.I_L..I.I—l._—l.
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spirit for one or two nights, and then dried. In the case of some thick-
headed plants, as Thistles, the capitula must either be cut, or they must
be crushed between paper by temporary pressure from the foot; this treat-
ment must also be applied to such plants as Eryngium maritimum and the
Holly. Sometimes the flower or parts of the flower may be separated
advantageously during drying by the insertion of small pieces of blotting
paper. At the time the specimens are laid out on the drying paper, a
label should be inserted with the date of collecting, the name of the station,
its elevation above the sea (if it can be ascertained), and any remarks as
to soil or geological structure that may be known. In the course of long
exeursions, it is necessary to devote every now and then some time to the
proper arranging and tallying of the specimens. On this subject, Greville
says, “half a day, therefore, at least, in the middle of the week, say the
morning of every Wednesday till two o’clock, should be appropriated to
the preservation and arrangement of your plants; and a part or the whole
of every Saturday should invariably be set apart for the same purpose, in
order that they may not be injured by remaining untouched on the Lord’s
Day.” With the view of transporting dried plants securely in wet weather,
it is useful to have a supply of oil cloth to cover them.

Mosses may be collected in excursions in tufts, and dried by moderate
pressure at first. They can afterwards be separated, moistened, and dried
with greater pressure, They ought to be gathered in fructification. In
preserving minute Mosses, Dr. C. Miiller takes clear talc, splits it into thin
layers, and cuts it into oblong pieces of proper size. Then, with a pen-
knife, he splits one of these pieces (from one of the narrow sides) halfway
through, so that it may be opened to admit the object and then close by its
elasticity, the unsplit end serving as a holder. A drop of water is intro-
duced into the slit with the object. When laid aside it dries, and may be
rendered fit for microscopic examination by dipping in water. Lichens
sometimes require to be taken with the rocks or stones to which they
are attached, and they may be merely wrapped up in paper. Sea-weeds
must be washed with fresh water before being laid out. The more
delicate kinds are floated out on pieces of stiff paper, and afterwards
dried by moderate pressure. In preserving fungi, such as Agarics, ete., a
thin slice is taken from the centre, extending from the top of the pileus to
the base of the stipe. This is dried separately to show the gills or pores,
ete. The inner cellular portion of the pileus and stipe is then removed
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and these parts are dried so as to give the form, Travellers visiting
foreign countries (although not botanists) will find it an easy matter to
preserve Mosses, Lichens, and Sea-weeds in a state fit for after-examination,
In the case of Sea-weeds, it is necessary to avoid such specimens as are
in a state of decay. Those which are taken ghould be spread out in the
shade to dry, without washing them with fresh water, and when quite dry,
packed loosely in a box. Many species are found thrown upon the beach,
and ‘the pools in the rocks at low water are often filled with excellent
specimens. The stems of the larger Alge are often covered with parasitic
species, which should be dried without separation,

When the specimens (whether Phanerogamous or Cryptogamous) are
fully dried, they are then selected for the herbarium, and are fastened upon
fine stiff paper, fit for writing upon, 17 inches by 104.* In large herbaria,
which are constantly consulted, the best way of securing the specimens is by
means of fine thin glue ; the plants, after the glue is put on them, being made
to adhere to the paper, by pressure between folds of drying paper. Some
use gummed paper, others use thread or narrow ribbon, by means of which
the specimens are sewed to the paper. Plants of certain families, as Com-
posite, are more particularly exposed to the ravages of insects. Hence, all
plants after being dried, should be brushed over with an alcoholic solution
of corrosive sublimate.f+ This treatment has the inconvenience of dis-
colouring them more or less completely, and making them assume a light
brown tint ; but there can be no hesitation between the alteration of their
colour and the complete destruction with which they are menaced, if not
submitted to the above manipulation; some recommend cyanide of potassium
to destroy insects. In herbarium-presses camphor is employed to prevent
the attack of insects. The specimens must be kept dry, and frequently
examined, and when insects are present, they must be retouched with the
solution already indicated. Dry fruits, specimens of wood and bark, large
roots, lichens and minute Alge in rocks or stones, or other specimens which
cannot be preserved in a herbarium, may be either placed in drawers, in
glazed cases, or in glass jars.

The size of the wooden Case for the herbarium must of course depend

* The paper used in Edinburgh is made by Cowan and Co. under the name of “ M. B. Laid
Medium, flat 4to,” and costs two guineas a ream when cut,

+ The solution commonly used consists of 80 grains of camphor, and 20 grains of common
sublimate to an ounce of alcohol.

i




CASES FOR HERBARIUM. 49

on the extent of the collection. In a private collection it is better to have
numerous small Cases which are easily removed at pleasure along with the
specimens, This should be particularly attended to by medical students
and others who have the prospect of going abroad, and who may wish to
transport their collections to foreign countries. In such instances, the
Cases should be strongly made, and should be not more than four feet high,
with two rows of drawers. These drawers are made open in front, and
should slide freely in the Case. In the Edinburgh University Herbarium,
the size of the drawers or trays is—depth (inside measurement) 4 inches,
length 19 inches, and breadth 114 inches. The size of the trays should of
course correspond to that of the herbarium paper. Some collectors have
peculiar fancies in regard to the size of their herbarium. Thus a valuable
collection of Cryptogamic plants and grasses left by Menzies to the Edin-
burgh Botanic Garden has the following dimensions:—Height of the
mahogany cases 30 inches, breadth in front 28%, from front to back 11;
depth of the trays (inside measurement) 4} inches, length 94, breadth 6.

SPECIMENS IN A MoisT STATE.—In preserving fresh specimens of
fruits, and the other parts of plants, the best mode is to put them into a
saturated solution of salt and water. They can thus be sent home from
foreign countries in jars or barrels. In making a museum of such speci-
mens, they are put into glass jars, the sizes of which should be regular—
4, 8, 12, and 16 inches high, with a diameter varying according to the size
of the specimen. The glasses may be filled with the following solution,
which is nearly the same as that used by Goadby, and which seems to
answer well in most instances :—

A L o L e O e T 4 ounces.
BRI L. e Bt e T st 2 ounces.
Corrosive sublimate ......c..cccovevnsnenn, e 5-10 grains.
T T e LR S S T e e 2 quarts.

Dissolve and filter the solution. Alcohol is often used, but it usually makes
all colours alike brown. It is useful for delicate specimens which are
required for dissection. Pyroligneous acetic acid diluted with from 3 to
9 paris of water is also very generally employed. Specimens, however, in
the acid are apt to become pulpy and brittle after a few years, so as not to
admit of being handled ; most colours are altered by it. Before being put

in jars, fresh specimens should be kept for a month or more in the solu-
D
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tion, so as to allow any colouring matter and other impurities to be sepa-

rated, otherwise the preparation will become obscure
z and require to be re-adjusted. The mouth of the glass
Jars may be conveniently covered with India rubber,

or in the case of glasses of small diameter, with a watch
glass secured by sealing wax, or by circular glass covers
cemented by a lute composed of resin 1 part, wax 2
parts, and vermilion 1 part. The glass cover on the
top of the jar may be either luted or held in its place

/’g
U by a metallic ring (fig. 27a), which is fitted carefully to
Fig. 27.

it, and covers a portion of the glass lid. Two grooves

may be made on the inner side of the rim at the top of

the jar for holding a piece of whalebone, to which the
specimen may be attached by means of a thread, as seen in the figure.
In the case of dry preparations, the metallic ring answers well.

It is difficult to keep the solution of salt in the preparation jar. Dr.
Christison says :—* The most effectual method, when the mouth of the jar
does not exceed 2 or 24 inches in diameter, is to have a space half an inch
or more at the top of the fluid, to clean and dry the top of the jar
thoroughly, to drop melted sealing-wax on the upper surface of the top, so
as to form a uniform ring over it, to place over the mouth a watch-glass of
such size as to cover the whole lip, and even to overhang it a little, to
press this gently down with one finger, and to fuse the wax between the top
of the jar and the watch glass, by moving a large spirit flame around the
edge.” Where the mouth of the jar is large, then a round flat piece of
glass may be used, or sheet caoutchouc. The latter, after being gently
heated, is stretched moderately, not strongly, by one, or still better, by two
persons, while a third secures round the neck two or three folds of stout
twine as a temporary ligature. A stout thin cord is then drawn steadily
and tightly round three or four times above the former, taking care that
the caoutchoue is not cut, and that the turns of the twine lie regularly
above each other; and finally, that a secure knot is made.

SEEDS, when sent from abroad, should be collected perfectly ripe and
dry, and if possible kept in their entire seed-vessels. Small seeds may
be folded in cartridge paper, and should be kept in a cool and airy place

Fig. 27. Jar for holding wet or dry preparations, the glass cover at the top being held
in its place by a metallic ring.

|
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during transport. Large seeds and oily seeds, which lose their germinating
power speedily, are best transported in earth. A box about 10 inches
square, with the sides 2 of an inch thick, answers well. In this may be
put alternate layers of earth and seeds, the whole being pressed firmly
together. Living plants are best transported in Wardian cases, and
seeds or fruits may also be scattered in the earth of the cases. DBulbs
and rhizomes not in a state of vegetation, cuttings of succulent plants, as
aloes and cactuses, and the psendo-bulbs of Orchideous plants, may be put
into & box or barrel with dry moss, sand, peat, or sawdust.

Hints as to the preparations to be made for alpine travelling, particularly in
Switzerland, partly taken from Wills' “ Wanderings on the High Alps.”

A botanical trip for six weeks in Switzerland, including the expense of
going and coming, need not cost more than twelve shillings a day. In a
pedestrian tour the traveller must be as lightly equipped as possible ; at
the same time he must so provide as to have a change of dress in case of
wet weather. The Botanist must send his heavy portmantean and his
drying paper, with boards, rope, and rack-pin, to different points by rail-
way or post. During his alpine rambles, he will find that he can only
carry his box, spade, field-book, alpenstock, and light waterproof. His
knapsack, while he i3 botanizing, must be carried by a porter. He should,
however, be prepared on an emergency to carry all his alpine baggage
with him, more especially when passing from one station to another by
some beaten track, where few plants are to be expected. A large party
will find it convenient and economical to hire a horse for the conveyance of
their knapsacks.

The articles required arc as follows :—

A light waterproof knapsack, which will bear rough usage, about 14
inches long, 10 inches broad, and 34 inches deep, with two light straps at
the top to hold a very light waterproof, and a stout leather handle by
which to ecarry it, if necessary. The straps for the shoulders should be
broad. One of the shoulder straps should end in a ring, and a hook should
be fastened on the lower edge of the knapsack to receive it. By this con-
trivance the knapsack is easily taken off. The whole apparatus ought not
to weigh above 2 lbs,

Good shoes, large, g0 as to allow for the swelling of the feet, the soles



52 HINTS AS TO ALPINE TRAVELLING.

from § to # of an inch thick, studded with stout nails, not too thickly.
They should be worn with gaiters, so as to keep out dust, stones, etc.

Soft woollen socks, such as those made in Shetland. Of these two or
three pairs are required.

A shooting coat, a waistcoat, and trousers of flannel, or of shepherd’s
plaid, the two former being double-breasted. Flannel should always be
worn next the skin on account of rapid changes of temperature on the
glaciers and in the valleys. .

A light wide-awake hat with strings or elastic band. In very hot
weather the action of the sun on the forehead and temples may be dimi-
nished by a thick roll of white muslin round the hat.

A light waterproof of silk; one may be got weighing only six ounces.

The contents of the knapsack should not weigh more than 6 or 7 Ibs.
They should consist of two spare thin merino shirts, three or four pairs of
socks, well run in heels and toes, a very thin pair of trousers or drawers
for change, two pocket handkerchiefs, and a pair of light shoes ; materials
for mending—as needles, thread, worsted, tape, buttons, bits of cloth and
flannel ; also string, soap, sponge, brush and comb, razor, and tooth-brush ;
oiled-silk, lint, and bandages; ordinary medicine—as compound rhubarb
pills, opium, and sugar of lead and opium pills, tartar emetic, lard, and
sticking-plaster ; a small quantity of note-paper, ink, pens, wafers; a large
knife, furnished with a corkscrew, gimlet, and saw; lucifers; a pair of
dark spectacles, and a dark veil, and warm gloves and muffitees. There
may be also added a journal, a thermometer, compass, clinometer,
whistle, and a small telescope. A flask and drinking-cup will also be of
service, and a common coarse blouse, which can be procured in Switzerland
for two francs. For travelling on glaciers a few screws, about £ of an inch
long, with large double-pointed heads, are useful. Wills procured them at
Chamouni. These are screwed into the sole, three or four being enough for
each shoe.

For glacier work, stout ropes, thicker than a window-sash cord are re-
quired, 10 to 15 feet for each person, and an ice batchet. An alpenstock,
6 feet in length, is of essential service. A good map is also of great value.
The botanist must also have a small tin box, 10 or 12 inches in length, and
about 4 deep ; a small spade, in a leathern case, fastened round his waist,
and a small field-book for drying plants, made of thin wooden boards, 8 or
9 inches long, and about 5 inches broad, and containing drying paper, about
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1 or 13 inch deep. The plants gathered must be transferred to larger
drying paper at different stations, and must then either be carried by a
porter, or sent by conveyance of some sort.

It is by no means necessary to have guides in every part of the Alps of
Switzerland. For instance, Mr. Wills says, that none are required for
the Col de Balme, the Téte Noire, the Col de Vose, the Great St. Bernard,
the Gemmi, and the Grimsel. In wandering, however, among the high
mountains, it is always safe to take a guide. Wills suggests that the best
way is to secure a good guide at starting, and keep him during the whole
tour. He costs about five or six francs a day.

Directions to Collectors visiting Foreign Countries, condensed from
Hooler's Kew Miscellany, Vol. IX., p. 214-219.

A Botanist visiting a foreign country should make as perfect a collec-
tion as possible of all the plants, neglecting no species and preserving
specimens of every kind, more especially such as seem to be confined to
certain localities. The arborescent plants, trees of every description, are
to be sought for and collected in flower and in fruit; cones and larger
acorns, and other kinds too large for the hortus siccus, are to be preserved
apart from the foliage, and notes made of the locality, height, bulk of the
erunk, ete. In proportion as mountains are ascended, the vegetation will
be found to change and to become more interesting and more peculiar.
Particular notice should be taken of the heights at which different plants
grow, and of those plants which are found nearest to the limit of perpetual
snow. Care should be taken to preserve the collections from wet and damp.
They may require to be opened occasionally, and exposed to a dry air or
artificial heat. Seeds should be collected, and trausported in the way
already noticed. Objects of interest as regards economic botany should
be collected; such as articles of food, clothing, ornament, medicines,
resins, dye-stuffs, samples of woods, particularly those good for carpentry
and cabinet-work. Varieties and abnormal forms of species should be
sought for and preserved ; attention being paid to differences in habit and
in the form of leaves and flowers in the same species at different periods
of growth and in different conditions of growth. A comparison should be
instituted between the flowers of different regions, as of the plains, swamps,
and of different heights and exposures on the mountains, as well of different
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geological districts, as granite, limestone, etc. The times of leafing and
flowering of bushes and trees, ete., should be noticed. When the vegetation
seems unusually retarded or accelerated, the temperature of the surface
soil and at three feet deep should be ascertained, wherever possible. The
collector should, as soon as possible, make himself acquainted with the names
of the more common and conspicuous plants of the distriet he traverses, by
consulting any works which may have been written regarding it. The plants
which affect waysides or the tracks of man and animals should be noticed, and
the effect of clearing away forests and of burning grass land on the sub-
sequent vegetation should be attended to. The transport of seeds by man
and animals is a subject of great interest, which should not be neglected.
Care should be taken to ticket the specimens, so that there may be no
difficulty in determining their localities afterwards. Notes as to elevation
(if above 2000 feet of the sea level), dates, name of district, and any other
information, should be attached to the specimens to which they refer. A
collector cannot be too careful in regard to these matters. Ascertaining
the temperature of the trunks of evergreen and deciduous trees and of the
goil at their roots is a subject of importance. The temperature of the soil
at various depths during winter should be recorded; also the temperature
of the air and water between the nnder surface of melting snow-beds and
the subjacent dormant vegetation, with the view of determining the
causes of the rapidity with which plants germinate and blossom after th
disappearance of snow from alpine situations.®

* For fuller details see instructions by Sir Wm. Hooker and Dr. Hooker in EKew Miscellany
Val. ix,, pp. 214-219.




GLOSSARY,

OB

EXPLANATION OF SOME OF THE MOST IMPORTANT
BOTANICAL TERMS.

A, alphs, privative of the Greek, placed before a
Greck or Latin word, indicates the absence of
the orgau; thus, aphylius, leafless, acaulis,
stemless.

ABAXIAL or ABAXILE, not in the axis, applied to
the embryo when out of the axis of the seed.
ABNoRMAL, deviating from regularity or from the

nsual form or structure.

AsorTION, suppression of an organ, depending
on non-development.

ABaveT, ending in an abrupt manner, as the
truncated leat of the Tulip tree; abruptly-pin-
nafe, ending in 2 pinne, in other words, pari-

innate ; abruptly-acuminate, a leaf with a
road extremity from which a pomt arises.

ABscrssioN, cutting off, applied to the separation
of the segments or frusiules of Diatoms,

ACAULIS or ACAULESCENT, without an evident
stem.

ACCRESCENT, when parts continue to grow and
increase zfter flowering, as the calyx of Phy-
salis, and the styles of Anemone E'uiuatilln.

AccRETE, grown together.

AccuMBENT, applied to the embryo of Cruciferze,
when the mt%ieclon.u have their edges applied
to the folded radicle.

Acerosg, narrow and slender, with a sharp
point.

ACHENE or ACHENIUM, a monospermal seed-
vessel which does not open, but the pericarp of
which is separable from the seed.

ACHLAMYDEOUS, having no floral envelope.

AcAroMATIC, applied to lenses which prevent
chromatic aberration, i. e, show objects with-
out any prismatic colours.

AcrcULAR, like a needle in form.

AcTcULUS, a strong bristle.

ACINACIFORM, shaped like a sabre or scimitar.

Acrwus, one of the pulpy drupels forming the
fruit of the Raspberry ur Bramble.

ACTINENCHYMA, cellular tissue, having a star-like
or stellate form.

AcoTTLEDONOUS, having no cotyledons.

AcnocArPr, Mosses having their fructification
terminating the axis.

AcroceN and AcrogeNous, a stem formed by
the bases of fronds in ferns, increasing by ite
summit, and having its vascular tissue in the
form of irregularly formed bundles.

AcoLEus, a prickle, a process of the bark, not of
the wood, as in the Rose; Aculeafe, furnished
with prickles.

AcuanNaTE, drawn out into a long gaint,

AcuTe, terminating gradually in a sharp point.

ADELPHOUS or ADELPHIA, in composition, means
union of filaments.

ADIERENT, united, adhesion of parts that are
normally separate, as when the calyx is united
to the ovary.

ADNATE, when an organ is united o another
throughout its whole length, as the stipules in
lmlse, and the filament and anther in un-
culus.

ADPRESSED or APPRESSED, closely applied to a
surface, as sgome hairs,

Apuxcus, crooked or hooked. :
ApventiTious, organs produced in abnormal
positions, as roots arising from aérial stems.
ZstivaTion, the arrangement of the parts of

the flower in the flower-bud.

A¥FINTITY, relation in all essential organs.

Agamous, the same as Crg{gf amuous.

AvA, a wing, applied to the lateral petals of a
papilionaceous flower, and to membrunous
nﬁpendngts of the fruit, as in the Elm, or of
the seed, 28 in pines.

AvrpumEN, the nutritions matter stored up with
the embryo, called also Perisperm and Endo-
Aperm,

ALBURNUM, the outer young wood of a Dicotyle-
donous stem.

ALGOLOGY, the study of Bea-weeds.

AvLsiNAckous, a polypetalous corolla, in which
there are intervals between the petals, as in
Chickweed. :

AvternaTE, arranged at different heights on the
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same axis, as when each leafl is separated by
internodes by those next to it.

AvLvroLz, regular cavities on a surface, as in
the receptacle of the Sunflower, and in that
of Nelumbium which is called Alveclafe.

AMEsTUM, a catkin or deciduouns unisexual spike ;
plants having catkins are Amenéiferous,

Aunios, the fluid or semi-fluid matter in the
embryo-sae.

Anorpious, without definite form.

AMPHISARCA, an indehiscent multiloenlar fruit |

with a hard exterior, and pulp round the seeds,
as seen in the Baobab,

AMPHITROPAL, an ovule curved on itself, with
the hilum in the middle,

AMPLEX1CAUL, embracing the stem over a large
part of ita circumference.

AxMPULLA, & hollow leaf, as in Utricularia.

AnaLogous, when a plant strikingly rescmbles
one of another genus, so as to represent it.

ANasToMOS18, union of vessels; union of the
final ramifications of the veins of a leaf.

ANATROPAL Or ANATROPOUS, an inverted ovule,
the lnlum and micropyle being near each other,
and the chalaza at the opposite end.

Ancees, two-edged.

AnpreEcIivM, the male organs of the flower.
AnpRoeYNoUs, male and female flowers on the
same peduncle, as in some species of Carex.
AnpDrorHORE, & stalk supportin ghl;he stamens,

often formed by a union of the filaments.
ANER, male or stamen, in composition, Andro
and Androus.
ANFRACTDOSE, wavy or sinuous, as the anthers
of Cucurbitaces. :
ANGIENCHYMA, vascular fissue in general.
ANGIOSPERMOUS, having secds contained in a
seed-vessel. o
AN1508, in composition, means unequal.
ANISOSTEMONOUS, stamens not nglugl in number
to the floral envelopes, nor a multiple of them.
ANNOTINUS, & year old. L
ANNULUS, & Ting, applied to the elastic rim sur-
rounding the sporangia of some Ferns, also to
a cellular rim on the stalk of the Mushroom,
being the remains of the veil. :
ANTERIOR, same as inferior, when applied to the
parts of the flower in their relation to the
axis.
ANTHELA, the eymose panicle of Juncacese.
ANTHER, the part of the stamen containing pollen.
ANTHERIDIUM, male organ in togamic
plants, frequently containing moving filaments.
j.z:z*!:uzmzm, moving filaments in an antheri-
ium.
ANTHESTS, the opening of the flower.

ANTHOCARFOUS, :l:_pphtd to multiple or poly-
gynecial froits, formed by the ovaries of seve-
ral flowers.

AxTHODIUM, the capitulum or head of flowers
of Composite plants. i "

ANTHOPHORE, & stalk supporting the inner floral
envelopes, and separating them from the calyx.

Antnos, a flower, in composition, Antho; 1n
Latin Flos.

ANTHOTAXIS, the arrangement of the flowers on
the axis.

AwTicus, placed in front of a flower, as the li
of Orchids; Anthere dnfice, anthers whic

GLOSSARY.

open on the surface next the centre of the
flower ; same as Infrorse.

ANTITROPAL, applicd to an embryo whose radicle
is diametrically ngpmi:a to the hilum.

Arer1SPERMIC, without separate albumen ; same
as Exalbuminous.

ArETarovs, without petals, in other words, mo-
nochlamydeous.

ArRyLLous, withont leaves.

APICAL or APICILAR, at the apex ; often applied
to parts connected with the ovary,

AricUuLATE, having an npiculus.

AFPICULUS or APICULUM, a terminal soft point
springing abruptly. .

Arocarrous, ovary and fruit composed of no-
merous distinet carpels.

Arornysis, a swelling at the base of the theca
in some Mosses,

Arorurcivs, the rounded, shield-like fructifica-
tion of Lichens.

APTEROUS, without wingu.

AracHNOID, applied to fine hairs 8o entangled as
to resemble a cobweh.

ArcHEGON1UM, the young female cellular organ
in Cryptogamic plants. §

ArcUaTE, curved in an arched manner like a bow.

AREOLATE, divided into distinct angular spaces,
or Areale,

Arrtrus and ARTLLODE, an extra covering on the
seed, the former proceeding from the p ta,
the latter from thelﬁmsmmii.e aﬂa in Mace.

ARISTA, an awn, a4 long poin Process, as 1o
Barley and many grasses which are called
Aristale. '

ArMITURE, the hairs, prickles, &e., covering an
ur n'll

&_RTIg:lJuTED, jointed, separating easily and

cleanly at some point.

AscenNDiNG, applied to a procumbent stem,
which rises gradually from its base; to ovules
attached a little above the base of the ovary;
and to hairs directed towards the upper part
of their support.

A;acmtﬂm, a pitcher or folded leaf, as in Ne-

enthes.

Aa]:;Us, a bag, applied to the thece of Lichens
and other Uryptogams, containing sporidia or
spores.

ﬂ.SI['JBnlﬂl roughness, as on the leaves of Boragi-
nacem. :

ATRACTENCHYMA, tissue composed of spindle-
shaped cells.

ATROPOUS oF ATROPAL, thesame as Orthofropons.
AURICULATE, having appendages, applied to
leaves, having lobes or ets at their base.

Awn and AWNED, see Arisfa and Aristate.

Axir, the upper angle where the leaf joins the
stem.

AXILE or AX1AL, belonging to the axis.

AXILLARY, urising from the axil of a leaf.

Ax1s, is applied to the central portion of the young
plant, whence the plumule and radicle are

iven off, aud the name is given in general to
the central organ bearing buds; in Grasses,
the common stem of a locusta.

Bacca, berry, a unilocular fruit having a soft
outer covering, and seeds immersed m pulp.

All guch fruits are called Faceate.
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BarAvsta, the fruit of the Pomegranate.

BarsaTe, BearDED, having tults of hair-like
pubescence.

Barx (cortex), the outer cellular and fibrous co-
vering of the stem; separable from the wood
in Dicotyledons.

BARREN, not fruitful, applied to male flowers,
and to the non-fructifying fronds of ferns.

Basar or Basivagw, attached to the base of an

Basipivy, a eell bearing on its exterior one or
more spores in some li‘ungi, which are hence

idiogporows. ;

Bast or Bass, the inner fibrous bark of Dicotyle-
donous trees.

BeEpEGUAR, a hairy excrescence on the branches
and leaves of Roses, cansed by an attack of a
Cynips.

RiDExoaTE, havinz two tooth-like processes.

Brrarrovs, in two rows, oneon each side of an axis.

Brrrp, two-cleft, cut down to near the middle
into two parts. : f

BrroriNE, a rophidian cell with an opening at
each end.

BiLameLLAR, having two lamell® or flat divi-
sions, as in some stigmas.

Briocuraz, having two loculaments.

Brxate, applied to a leaf composed of two leaf-
lets at the extremiry of a petiole.

BieartiTE, cut down to near the base into two

Bi21¥NATE, a compound leaf divided twice in a
pinnate manner.

BirINyaTIFin, a simple leaf, with lateral divi-
gions exiending to near the middle, and which
are also similarly divided.

BipiNNATIPARTITE, differing from bipinnatifid
in the divisions extending to near the midrib.
BrerrcaTe, doublyfo!ded in a transverse manner.

Breorosg, having two rounded openings.

Bis, twice, in composition Fi.

BiserraTe, or duplicate-serrate, when the serra-
tures are themselves serrate.

BiTer¥ATE, a compound leaf divided into three,
and each division again divided into three.

BitTEx, same as Premorse.

Brape, the lamina or broad part of a leaf, as dis-
tinguised from the petiole or stalk.

Braxcmixa, see Etiolation.

Brerming, a peculiar change in an austere fruit,
by which, after being pulled, it becomes soft
and edible, as in the Medlar,

Bore, the trunk of a tree.

BorarexcryMa, dotted or gitted vessels, with
depressions on the inside of their walls.

RBracHiaTe, with decussate branches.

BracT, a leaf more or less changed in form, from
which a flower or flowers proceed; flowers
having bracts are called Bractsated.

BRACTEOLE or BRACTLET, a small bract at the
base of a separate dower in a multifloral inflo-
rescence,

BrYoroay, the study of Mosses; same as Musco-

!i-

BuLs, an underground bud covered with scales.

BuLeivL or BuLELer, separable buds in the axil
of lzavea, as in some Lilies.

BuLBous-nasen, applied to bairs which are tu-
wid at the base.

o7

Brssotp, very slender, like a cobweb.

ﬂa.l?unuus, falling off very early, as calyx of

oppy.

Casprrosk, growing in tofts.

CarLaTuirorM, hemispherical or concave, like &
bowl or cup.

Cavarmion, same as Capifulum and Anthodium.

CALCAR, a spur, a projecting hollow or solid pro-
cess from the base of an organ, as in the flowera
of Larkspur and Snapdragon; such flowers are
called Calearate or spurred.

CALCKOLATE, slipper-like, applied to the hollow
Ee’mlu of some Orchids, also to the petals of

alceolaria.

Carrosity or Carrus, a leathery or hardened
thickening on a limited portion of an organ.
CALYCIFLORE, a sub-class of Puly&mt&!nm Exo-

gens, having the stamens attached to the calyx.

Carycurus or CavnicurLus, an outer calycine
row of leaflets, giving rise to a double or caly-
culate calyx.

Caryerea, the outer covering of the sporanginm
of Mosses, '

Cavyx, the outer envelope of the flower ; when
there is only one envelope, it is the calyx.

CauBiuM, mucilaginous cells, between the bark
and the yonng wood, or surrounding the vessels.

CAMPANULATE, shaped like a bell, as the flower
of Hare-bell,

CaMPULITROPAL or CAMPYLOTROPAL, & curved
ovule with the hilum, micropyle, and chalaza
near each other.

CanaLicuLATE, channelled, having a longitudi-
nal groove or farrow.

CARCELLATE, latticed, composed of veins alone.

CAPILLARY, filitorm, thread-like or hair-like.

CaprraTe, pin-like, having a rounded summit,
as some hairs.

Carrruruym, head of flowers in Compositee.

CapREOLATE, having tendrils.

CapRIFICATION, the ripening of the Fig, by means
of the wild fig or Caprificus.

Carsura CircuMscISsA, same as Pyris or Pyxi-
inm,

CarsuLE, a dry seed-vessel, opening by valves,
teeth, pores, or a lid. d’ gt

Camina, keel, the two partially united lower
petals of papilionaceous flowers.

CamiNaL, npglic-cl to mstivation when the carina
embraces the other parts of the flower.

Carxosg, fleshy, applliJ:d to albumen having a
fleshy consistence.

CArPEL or CareipiuM, the leaf forming the
pistil. Several carpels may enter into the
composition of one pistil.

CarrorLoay, the study of frnits.

CarpoPAORE, a stalk bearing the pistil, and
raising it above the whorl of the stamens, as i
Lychnis and Capparis.

Carros, fruit, in composition Carpe.

Caruscura, a fleshy or thickened appendage of
the seed.

GARTGI;:E[? Er Camrlopsts, the nmngﬁnr:rmn] geed-
veasel of Grasses, the peri eing incorpo-
rated with the seed. i . 4

Cassipeous, shaped like a helmet,

CATKIN, same as Amenium.

CavpaTe, having a tail or feathery appendage.
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Cavpex, the stem of Palms and of Tree-ferns.

CaupICLE, CAUDICULA, the process supporting
a pollen-mass in Orchids.

CAULESCENT, having an evident stem.

CavrioLe, CAULICULUS, a stalk connecting the
axis of the embryo and the cotyleduns.

CAvuwLis, an uerial stem.

CerLurose, the chemical substance of which
the cell-wall is composed.

CENTIMETRE, & IFrench measure, equal to
0.3937079 British inch.

CeENTRIFUGAL, applied to that kind of inflo-
E;:fnm in which the central flower opens

CENTRIPETAL, applicd to that kind of inflores-
cence in which the flowers at the eircumference
or base open first.

CeERraMIDIUM, an ovate conceptacle having a
terminal ﬂpr:mni, and with a tuft of spores
arising from the base ; seen in Algem.

CerATIUN, a siliqueform capsule in which the
lobes of the stigma are alternate with the pla-
centa, as in Glancium.

CEREAL, applied to Wheat, Oats, Barley, and

other grains.

CerNvovUs, peudulons, nodding.

CraLAzZA, the place where the nourishing vessels
-enter the nucleus of the ovule.

CHLAMYS, covering, applied to the floral envelope,
in composition Chlanmydeous.

CravLororHYLL, the green colouring matter of
leaves.

CrLOROS, green, in composition Chlore.

CHORIBIE or [f'HGRlZATII‘JH. separation of a
lamina from one ﬁ:‘t of un organ so as to form
a scale or a doubling of the organ; it may be
either transverse or collateral.

CrROMA, colour, in composition Chrom.

CaroMoGEN and CHROMULE, the colouring mat-
ter of flowers.

Crrysos means yellow like gold, in composition
Chryso,

CIoATRICUTLA, the scar left after the falling of a
1!;21; ; also applied to the hilum or base of the
L]

Cruia (Cilium), short stiff hairs fringing the mar-
gin of a leaf; also delicate vibratile hairs of
ZOOSpOTES.

CivEncHYMA, laticiferous tissuwe, formed by
anastomosing vessels.

CIRCINATE, rolled up like a crozier, as the young
fronds of Ferns.

Crrooascisstie, cut round in a eircular man-
ner, such as seed-vessels nEuning by alid.

Etfma};usmrnux. the periphery or margin of a

eaf.

CirrEUS, a tendril, or modified leaf in the form
of a twining process. ]
ELﬁ:ﬂm tissue composed of branching

c .

Crapos, a branch, in composition CVado.

CLATHRATUS, latticed like a grating. r

CLAVATE, club-shaped, becoming gradually thick-
er towards the top.

Craw, the narrow base of some petals, corre-
sponding to the petiole of leaves. :

CreFT, divided to about the middle.

CrLiNANDRIUM, the part of the column of Orchids
bearing the anther

CLINANTHIUM, we common ceptacle
flowers of Com A .

Elilma. a 'It::.ud, in cum]‘fﬂtinn Cfin, used in re-

erence arts on whicl
jrosnco X p which the floral organs are
EIE?JTLH' applicd to young bulbs, as in tbe
LFHil

CrypeaTe, having the shape of a buckler.

Coccipius, a rounded ﬁnmptanle ?:
without pores, avd containing a tuft of
BQOTES.

Coccus and Coccum, applied to the portions
Egmpnamg the dry elastic fruit of Euplor-

iacese.

Cocnrean, a kind of estivation, in which a
Euldmct-ahﬂpcd part covers ull the others in the

ud.

CocHLEARIFORM, shaped like a ¢

COLEORHIZA, a sheath covering Eﬁ radicles of a
monecotyledonous embryo.

CoLLATERAL, placed side by side, as in the case
of some ovules.

CoLLENCHYMA, theinter-cellular enbstance which

s unites cel]lk. o « +

oLLUM, neck, the part where the plumule and

radicle of the embryo unite. 2
CoLPENCHYMA, tissue composed of wavy or
Cﬁm':mun cells, s

OLUMELLA, ©en column in the sporangia

of Mosses; also applied to the carpopliore of

Umbellifers.

CoLumy, a part in the flower of an Orchid sup-
porting the anthers and stigma, snd formed by
the union of the styles and filaments.

Coaa, applied variously, to tufts of hairs, to
bracts occurring beyond the inflorescence,
and to the general arrangement of the leaf-
bearing branches of a tree, &c.

Comissure, union of the faces of the two
achenes in the fruit of Umbellifers.

Comose, furnished with hairs, as the seeds of the

Willow.
ComrourD, composed of several , a8 A leafl
formed by several separate le or a pistil

formed by several carpels either separate or
combined.

CosmrresseD, flattened laterally or lengthwize
CONCEPTACLE, a hollow sac containing a tuft or
cluster of s -
Coxpucring T1ssUE, applied to the loose cellular
tissue in the interior of the canal of the style.
CoxpupLioaTE, folded upon itself, applied to

leaves and cotyledons.

Coxg, a dry multiple fruit, formed by bracts
covering naked seeds.

Co¥ENCHYMA, conical cells, as hairs.

Coxrvervorn, formed of a single row of cells, or
having articulations like a Conferva.

CoNFLUENT, when parts unite together in the
progress of growth.

Coxaveation, union of two cells, so as to de-
velope a spore.

CoxyATE, when parts are united even in the
state of development; applied to two leavea
united by their bases.

Cox¥ECTIVE, the part which connects the an-

0 ther lobes. e o<
ONNIVENT, when two organs, as petals,
over so as to meet above,

| LT e

L
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CoxTorrep, when the parts in a bud are imbri-
cated and regularly twisted in one direction.
CONVOLUTE or CoNVOLUTIVE, when a leaf in the

bud is rolled w itself.
CORALLINE, i.ikﬂpnf;]:lrnl. as the root of Corallor-
hiza.

CorcuruM, a name for the embryo.

Corb, the process which attaches the seed to the

lacenta.

Cl:l;lm.m heart-shaped, a plane body with the
division or broad part of the heart next the
stalk or stem. |

Cuhnnunnx, a solid body having the shape of a

eart

Cortaceous, having a leathery consistence.

Cogry, thickened underground stem, as in the
Colchicum and Arom.

CorMoGEX.E. having a corm or stem.

CorxU, a horn ; Corneous, having the consistence
of horn; Bicornis or Bicornule, having two
horns.

Cororra, the inner envelope of the flower.

Gamopetulous Exogens, with
hypogynous stamens.

Coroxa, a corolline appendage, as the crown of
the Daffodil.

CorruaATED, wrinkled or shrivelled.

CortEX, the bark; Corfical, belonging to the
bark; Corticated, having a bark.

CoetmNa, the remains of the veil which continue
attached to the edges of the pileuns in Agarics,

Comyyn, a raceme in which the lower stalks are
longest, and all the flowers come nearly to a
level above ; Corymbiferous ot Corymbuse, bear-
ing a corymb, or in the form of a corymb.

Costa, a nib, applied to the prominent bundles
of h:cnds in the leaves ; Costate, provided with
Tina.

Corviepox, the temporary leaf or lobe of the

embryo.

Ceaxroxs, a name given to adventitious roots
Erﬁ:r.h scrve as fulcra or supports, as in the
vy

Cremocarr, the fruit of Umbellifers, composed
of two uﬁr_ﬂhle achenes or mericarps.

CrENATE, having superficial rounded marginal
divisions.

CreExarvres, divisions of the margin of a cre-
nate leaf.

CresT, an anmdngc to fruits or seeds, having
the form of a crest.

Crisp, having an undulated margin.
Cerowx oF THE Root, the short etem which is at
the upper part of the root of perennial herbs.
CevarrorM and CruciaTe, arranged like the
parts of a cross, as flowers of Crucifers.

CrusTacEoUs, hard, thin, and brittle; applied
to those Lichens which are hard and expanded
like a crust.

AMOUS, organs of reproduction obscure.
YPTOS, in icugus or concealed, in compo-
sitiom Cryplo.

CocvLLATE, formed like a hood.

CuLy, stem or stalk of grasses.

CusEirorm or CUNEATE, shaped like a wedge
standing upon its point.

Gﬂ?ﬂmbgrsump of the acorn, formed by aggre-

CHWBRT‘L;E, with the embryo curved.
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Cusris, a long point large at the base, and gra-
dually attenuated ; Cuspidale, prolongedinto o
cuspis, abruptly acuminate. :

CuTicLE, the thin layer that covers the epider-
TS,

Cyarairory, like a wine-glass; concave, in the
form of a reversed cone. k

CycrooEws, applied to Dicotyledons with con-
centric woody circles.

Cvorosis, movement of the latex in laticiferous
vessels. ’

CYLINDRENCHYMA, tissue compused of eylindri-
cal cells

Cyupirory, shaped like a boat.

CyumE, a kind of definite inflorescence, in which
the flowers are in racemes, corymbs, or umbels,
the successive central flowers expanding first ;
Cymagse, inflorescence in the form of a cyme.

CyrseELA, monospermal fruit of Compositee.

CysTIDIA, sacs containing spores ; a kind of frue-
tification in Fungi.

CyToBLAST, the nucleus of a cell.

CYTOBLASTEMA, mucilaginouns formative matter
of cells, called also Protoplasm,

CyroGgeNEesis, cell-development.

CyTos, a cell, in composition Cyfo.

DEpaLENCHYMA, entangled cells,

DEeca, ten, in Greek words, same as the Latin
Decem ; as decandrous, having ten stamens;
decagynons, having ten styles.

Decipuous, falling off after performing its func-
tions for a limited time, as calyx of Ranunculus.

Decrovovs Taees, which lose their leaves an-
nually.

DEecimETRE, the tenth part of a metre or ten cen-
timerres.

DecLiyATE or DEcLIXNING, directed downwards
from its base, applied to stamens of Amaryllis.

DEcoMPoUND, & leaf cut info numerous com-
pound divisions. :

DEcoRTICATED, deprived of hark.,

DecumeeNnt, lying flat along the ground, and
rising from it at the apex.

DecurrENT, leaves which are attached along
the side of a stem below their Ipnint of inser-
tion. Such stems are often called Winged.

DECUSSATE, opposite leaves crossing each other
in pairs at right angles.

DEDUPLICATION, sfme a8 Chorisis,

DEeFINITE, applied to inflorescence when it ends
in a single flower, and the expansion of the
flower is centrifugal; also when the number
of the parts of an organ is limited, as when
the stamens are under twenty.

DerrExED, bent downwards in a continnouns
curve.

DeroLiATION, the fall of the leaves.

DeGENERATION, When an o is changed from
its usnal appearance and becomes less bighly
developed, as when scales take the place of
leaves. e o :

DenisceENcE, mode of opening of an n, as o
the seed-vessel nndmglhcr. 2 i

Deuroip, like the Greek A in form, properly
applied solely to describe the transverse section
of solids.

DexrTaTE, toothed, having short triangular divi.
sions of the margin. The term is also applied
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to the superficial divisions of a gamosepalous
culyx and a gamopetalous corolla.

DENTIOULATE, ﬂnul{;tmt'neﬂ. having small tooth-
like projections along the margin.

Derressep, flattening of a solid organ from
ahove downwards.

DETERMINATE, applied to definite or cymose in-
florescence,

DexTRORSE, directed towards the right.

DiacuzNiuM, same a8 Oremocarp, fruit com-
posed of two achenes.

Dracmyya, the parenchyma of the leaf.

DiaperrHOUS, stamens in two bundles, united
by their filaments. i :

DiaLYCARPOUS, pistil or fruit composed of dis-
tinct {ucpmle}}wrpelm

DravyrerALOUS, corolla composed of separate
petals.

DraLyvsePALOUS or DIALYPHYLLOUS, calyx com-
posed of separate sepals.

DiopLaMYDEOUS, having calyx and corolla.

DrcHoromous, stem dividing by twos.

Drovmwous, nnisexual flowers, either monmeions
or diczcious.

DicoryLEpoxous, embryo having two eotyledons.

DicryocENoUS, applied to monocotyledons hav-
ing netted veins,

Dipymous, twice, union of two similar organs.

Dinywamous, two long and two short stamens.

DigiraTe, compound leaf composed of several
leaflets attached to one point.

Diayxous, having two styles.

DILAMINATION, same a8 Deduplication and Cho-
rigns.

DimerOUS, composed of two pieces.

DrurpraTe, split into two on one side, as the
calyptra of some Mosses.

DimorrHOUS, When similar parts of a plant
agsume different forms.

Direcrovs, staminiferousand pistilliferons flowers
on separate plants.

DipLECOLOBE.E, cotyledons twice folded trans-
versely. 3 b

Diproos, double, in composition Dipls. d

DrrrorerisToMI, Mosses with a double peri-
sLome.

DrprosTEMONOUS, stamens double the number
of the petals or sepals.

Drererous, having two wings.

Dis, twice in composgition, [, same as Latin Bis
or Bi; as disepalous, having two sepals, disper-
means, two seeded.

DscrroryM and Drscoin, in the form of a dise
or flattened sphere ; discoid pith, divided into
cavities by dises,

Discorn, also applied to the flosculous or tubular
flowers of Composite,

Discs, the peculiar rounded and dotted markings
on coniferous wood.

Disg, a part intervening between the stamens
and the pistil in the form of scales, a ring, etc.

DispERMOUS, having two seeds. £

DissecTED, cut.into & number of narrow divi-
81uN8.

DisserIMENT, a division in the ovary; frue, when
formed by edges of the carpels; false, when
formed otherwise. :

Dissruiext, applied to fruit which bursts in an
elastic manner.

GLOSBARY.

Digrionous, in iwo rows, on opposite sides of &
#tem.

DistracTiLE, separating two parts to a distance
from each other.

IrraEcAL, having two loculaments.

DIVARICATING, Emnchu coming off from the
stem at 4 very wide or obtuse angle,

Dopeca, twelve ; in Latin Duodecim.

Dopecacyxous, having twelve pistils.

DopEcAaxpROUS, having twelve elamens.

DovrasriFory, shaped like an axe.

DoRrsaL, upgliud to the suture of the carpel which
is farthest from the axis,

Dorsiverovus, Ferns bearing fructification on
the back of their fronds.

Dorsvs, the back, the part of the carpel which

= is farth%it- from thqilnxi:l.m ek
oUBLE FLOWER, when OTEANS o
tion are converted into petals. g

DRUFPE, 8 Ijnshr fmﬁrlikehthmﬁ, having a
stony endocarp. pels, B aggre-
g:ateg to form a fruit, as in the Rnlpg:ry.

Dumose, having a low shrubby aspeet.

DuraMEN, heart-wood of Dicotyledonous trees.

DyxaMis, {mwer. in composition means
riority in length ; as didynamous, two stamens
longer than two others.

E or Ex, in composition co ds to alpha, pri-
vative; as ebracteated without bracts; exaristate,
without awns; edentate, without teeth ; ecostate,
without ribs. :

Eu'{l;m, gpiral fibres in the spore-casecs of He-

atiese.

E&tmm having the form of an ellipse.

EMARGINATE, with a superficial portion taken

out of the end. ;

Eupryo, the Iwcln-ldg lant contained in the seed.

Esmpryo-BUns, nodules in the bark of the Beech
and other trees.

EsBrYocENY, the development of the embryoin
the ovule.

ExpryoLoGY, the study of the formation of the
embryo.

EMBRYO-8AC or EMBRYONARY-8AC, the cellular
bag in which the embryo is formed.

EMBEYOTEGA, 8 process raised from the spermo-
derm by the embryo of some seeds during ger-
mination, as in the Bean. : ]

ExNDECA, in Greek, eleven ; in Latin, undecine.

ENDECAGYNOUS, having eleven pistils.

| ENDECANDROUS, having eleven stamens.

ENDOCARP, the inner layer of the pericarp next
the seed.
ExpocHRoME, the colouring matter of cellular
lants.

EI?DDGEH, an inside grower, having an endoge-
nous stem. : A !
Expow, within or inwards, in Composition

Lnido.
ExpopHLEUM, the inner bark or liber.
ESDOPLEURA, the inner covering of the seed.
ENDORHIZAL, numerous rootlets, arising from a
common radicle, and passing through sheaths,
as in endogenous germination.
Exposmose, movement of fluids inwards, through
a membrane. 5
ExposrerM, albumen formed within the embryo-

BAC.
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ExposporoUs, Fungi having their spores con-
tained in o case.

ExpostoMe, the inner foramen of the ovule.

ExporaeciuyM, the inner coat of the anther.

ExERVIS, without veins.

ExxEa, nine ; in Latin Novem.

ExxeAGYNOUS, having nine pstils.

ExsEAXDROUS, huving nine stamens,

ExstrorM, in the form of a sword, as the leaves
of Iris. 5 o, o il

EXTIRE (infeger), without marginal divisions;
tintegerrimus), without either lobes or marginal
divisions.

ExvELOPES, FLORAL, the calyx and corolla.

Ee1, upon, n composition, means on the outside
or above, as epicarp, the outer covering of the
fruit ; epigynons, above the ovary.

Ericaryx, outer calyx, formed either of sepals
or bracts, as in Mallow and Potentilia.

ErtcArp, the outer covering of the fruit.

Ericatnioy. the label or terminal portion of the
strangulated or articulated lip (labellum) of
Orchids.

EricoroLLINE, inserted upon the corolla.

Epineryis, the cellular layer covering the ex-
ternal surface of plants.

EriceaL, above ground, applied to cotyledons.
Erigoxe, the cellular layer which covers the
young s ginm in Mosses and Hepatice.

Erigyxous, above the ovary by adhesion to it.

EPIPETALOUS, ins upon the petals.

ErrrERAGY, the membrane closing the orifice of
the thecs of some Mosses, =

EPIPHYLLOUS, growing upon a leaf,

EprpaYTE, attached to another plant, and grow-
ing suspended in the air.

ErierraEoLOGY, the inflnence of external agents
on living plants. r

Er=rerM, the external covering of the seed.

Ermsporg, the outer covering of some spores,

EquitaxT, applied to leaves folded longitudi-
nally, and overlapping each other without any
involution. :

Ergcr, applied to an ovule which rises from the
base of the ovary; also applied to innate

anth:rmm larly toothed, as if ed.

ErosEg, 1 arly as if ynaw

EroupesT, prominent, as if bursting through
the epidermis, as seen in some tetraspores.

Er£r10, the aggregate drupes forming the froit
of Rubus. :

ErroraTtiox, blanching, losing colour in the dark.

Exarevminovs, without a separate store of al-
bumen or perisperm. :

LATE, without a ring, applied to some

Ferna.

Excestric, removed from the centre or axis;
applied to a lateral embryo. :

ExcipuLUs, a receptacle containing fructification
in Lichens.

ExcurresT, running out beyond the edge or
point.

Exi=T1~E, one of the inner coverings of the pol-
len-grain.

Exo, in composition, on the outside,

Exocex, outside grower, stame as Dicotvledon,

Exomrmizar, radicle proceeding directly from
the axis, and afterwards branching, as in

Exogens.
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Exosumose, the passing outwards of a floid
through a membrane,

Exosporous, Fungi having naked spores.

Exosroue, the outer opening of the foramen of
the ovule.

ExorHECcivuM, the onter coat of the anther.

ExserTeD, extending beyond an organ, as sta-
mens beyond the corolla.

EXsSTIPULATE, without stipules.

Ex1ixE, the outer covering of the pollen-grain.

EXTRA-AXILLARY, removed from the uxil of the
leaf. a8 in the case of some buds.

ExTRORSE, applied to anthers which dehisce on
the side farthest removed from the pistil.

Exurive, applied by Miers to seeds wanting the
usual integumentary covering, as in Ulacace.

FALOATE or Favcirory, bent like a sickle.

Farivaceous, mealy, containing much starch.

FascraTios, union of branches of stems, so as
to present a flattened riband-like form.

Fascicre, a shortened umbellate cyme, as in
some species of Dianthus.

FAsTIGIATE. having a pyramidal form, from the
t}r,r&l]t]lﬂn being parallel and erect, as Lombardy

oplar.

FAVELLA, & kind of conceptacle in Alge.

FAVELLIDIA, spherical masses of spores usually
contained in sacs called capsules,

FEATHER-VEINED, a leaf having the veins pass-
g from the midrib at & more or less acute
angle, and extending to the margin.

FENESTRATE, applied to a replum or leaf with
openings in it, compared to windows.

FeRTILE, applied to pistillate flowers ; and to the
frut-hearing frond of Ferns.

FIBRO-CELLULAR tissue, composed of spiral cells.

ani‘sus* composed of numerous fibres, as some
roots.

FIBRO-VASCULAR tissue, composed of vessels
contaiuing spiral and other ﬁErem

Fip, in composition, eleft, cut down to about the
middle.

Frramext, stalk supporting the anther,

Fu.-.ﬂuzu. TOUS, & string of cells placed end to
end.

Firirory, like a thread.

FIMBRIATED, fringed at the margin.

Fissiparovs, dividing spontaneously into two

. parts, by mtn;apshuf a septnm.

IBSURE, & straight slit in an orpan f 18-
charge of its cgntmta. EER Torthe s

FrstuLous, hollow, like the stem of Grasses,

Fnﬁumronu,fnn-ahaped. is the leaves of some

almas.

FLAGELLUM, & runner, a weak, creeping stem
bearing rooting buds at different puints, as in
the Strawberry.,

Frexvose or FLEXU0US, having alternate curva-
tions in opposite directions: bent in a zig-zag

Frocct, woolly Slaments with
LOCCT, Woo aments wit rules i i
and Algee. Y RN g0 2 g

Froccosk, covered with wool-like tufts.

FLoeAL ExvELorEs, the calyx and corolla,

Froscuous, the tubular florets of Composits.

ForiaTiox, the development of leaves.

FoLIoLA, enme as Phyllz and Sepala.

FouLioLg, s fruit formed by a single carpel, de-
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E::Inin by one suture, which is usually the
Foor, French, equal to 1.07892 foot British.
ForaMEx, the opening in the coverings of the

ovuie.

Foveate or FoveoLaTe, having pits or depres-
sions called fovew or fnveulu.ug 8 3
FoviLLa, minute granular matter in the pollen-

grain. ;

Frowo, the leaf-like organ of Ferns bearing the
fructification ; also applied to the thallus of
many Cryptogamics.

Froxposg, applied to Cryptogams with folia-
ceous or leaf-like expansions.

FrusTULES, the parts or fragments into which
Diatomaces separate.

FRUTEX, a shrub; Fruficose, shrubby,

Furoaciouvs, evanescent, falling off early, as the
petals of Cistus.

Furvous, tawny-yellow.

FuxicuLus, the umbilical cord connecting the
hilum of the ovule to the placenta.

Funcate, divided into two branches, like a two-
pronged fork.

FURFURACEOUS, acurfy or scaly.

Fusirory, shaped like a spindfu.

GarsuLus, the polygyneecial suceulent fruit of
Juniper.

GALEA, applied to a sepal or petal shaped like a
helmet ; the part is called Galeate. .

Ganmo, in composition, means union of parts.

GamoPETALOUS, same as Monopetalons, petals
united.

GamopPEYLLOUS and (GAMOSEPALOUS. same as
Monophyilous snd Monosepalous, sepals united.

GEMINATE, twin organs combined in psirs, same
as Binate.

Gemaa, a leaf-hud; Gemmation, the develop-
ment of leaf-buds.

GEMMIFEROUS, bearing buds.

GEMMIPAROUS, reproduction by buds.

GEMMULE, same as Plumule, the first bud of the
embryo.

GENICULATE, hent like a knee.

GERMEN, & name for the ovary.

GERMINAL VESICLE, a cell contained in the em-
bryo sac, from which the embryo is developed.

GERMINATION, the sprouting of the young plant.

GieBosITY, & swelling at the base of an organ,
such as the ealyx or corolla.

Grepovs, swollen at the base, or having a distinct
swelling at some part of the surface.

Graprovus, smooth, without hairs.

GLAND, an orgnn of secretion consisting of cells,
and generally cccurring on the epidermis of
plants. i :

Gra¥pULAR Hatrs, hairs tipped with a gland,
as in Drosera and Chinese F‘ﬂmmac.

Graws, nut, applied to the Acorn and Hazel-nut,
which are enclosed in bracts.

Gravcous, covered with a pale-green bloom.

GLOBULE, male organ of Chara.

GLoCHIDIATE, barbed, applied to hairs with two
reflexed points at their snmmit.

GroMeERULUS, a rounded, cymose inflorescence,
as in Urtica.

Grossorocy, explanation of technical terms.

GLuMAcEOUS, of the nature of glumes.

Grume, a bract covering the of reprodue-
tion in the s iltlr:l.'.'u,g of m, :ﬂnh are
hence ealled Glumiferons.

GLUMELLE and GLUMELLULE, a name applied to
the palea or pale of a Grass,

GoNIDIA, green germinating cells in the thallus
of Lichens.

Gowus or Goxuw, in composition, means either
kneed or angled; in the former case the o is
short, in the latter lorg, Polygonum, many-
kneed ; Tetragonum, ]’ﬂu.r-auq;l -

Gra1xN, caryopsis, the fruit of Cereal Grasses.

Gﬂlhﬂﬂ of pollen, minute cells composing the
polien.

GRraNuULES, minute bodies and varying greatl
in size, having a distinct external shadow
rhﬂg ui margin, the external edge of which is
abrup

GRANULATED, composed of granules.

GroMous, collected into granular masses,

GyMNoGEN, a plant with naked seeds, i. e., seeds
not in a true ovary.

Gymxo08, naked, in composition Gymna.

GYMNOSPERMOUS, plants with naked seeds, i.e.,
geeds not in & true ovary, as Conifers.

GYMNOsPORE, a naked spore; Gymnosporous,
having naked spores.

Gvuxnostosmr, naked-mouthed, Mosses without a
perietome.

GyNaNDrovs, stamen and pistil united in a com-
mon eolumn, a8 in Orchids,

GYNE, female, and GyN, Gywous, and Gyxo,
in composition, refer to the pistil or the ovary.

Gynizus, the position of the stigms on the
column of Orchids.

GYNOBASE, a central axis to the base of which
the carpels are attached.

Gyn@oron, the female organs of the flower.

(G YNOPHORE, a stalk supporting the ovary.

GyNosTEMIUM, column in Urchids bearing the
organs of reproduction.

GYRATE, same as Circinale.

GYRATION, same a8 Rotution in cells.

Hamir of a plant, ite gencral external appear-
ance.

Havorryres, plants of salt-marshes, containing
salts of soda in their composition. :
HastaTE, halbert-shaped, applied to a leaf with

two portions at the base projecting more cr
less completely ut right angles to the blade.
Havry, dead stems of herbs, as of the potato.
HavstorRIUM, the sucker at the extremity of the
parasitic root of Dodder.
HEART-WO0OD, samie as Duramen.
HELICOIDAL, having a coiled appearnnce like the
ghell of a snail, applied to inflorescence.
HerymEeT, the upper petaloid sepal of Aconitum.
Hexr, half ; same as Latin Semi.
Heuicarp, one of the achenes forming the cre-
mocarp of Umbelliferse.

"HEPTA, seven ; same as Latin Sepfem.

HePTAGYNOUSB, having seven styles.
HEePTaANDROUS, having seven stamens.

HERE, n plant with an annual stem, opposed to a
woody plant. ! -
HERBACEOUS, green succulent plants which die
down to the ground in winter; annual shoots;

green-coloured cellular parts.

.

i
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HERMAPHRODITE, stamens and pistil in the same HysTERANTHOUS, when leaves expand after Lthe

flower.

Hesperipion, the fruit of the Orange, and other
Aurantinces. A
HererocerHALOUS, Composite plants having
male and female capitula on the same plant.
HEerEROCYSTS, peculiar cells forming large germs

in Nostochinese. o
HETERODROMOUS, running in different directions.
HererogaMoUSs, Composite Hhmtn having her-

wap:lhmdi*ﬂ and unisexual flowers on the same
“ -
HEeTEROPHYILOUS, presenting two different
forms of leaves. :
HETERORHIZAL, rootlets proceeding from various
poinis of a spore during germination. !
dissimilar or diverse, in composition
Hetero,

HereroTroeal, ovole with the hilom in the mid- |

dle, and the foramen and chalaza at opposite
ends.

HExA, six; same as Latin “ez.

HexacyxoUs, having six styles.

Hexaxprovus, baving six stamens.

HiLoM, the base of the seed to which the pla-
centa is attached either lh:tﬂl;p or by means
ofa cord. The term is also applhed to the mark
at one end of some grains of starch.

HirsuTE, covered with long stiff hairs.

Hisrin, covered with long very harsh hairs.

HistoLoay, the study of microscopic tissues.

Hovrosericeous, covered with minute silky
hmf:t: discovered better by the touch tham by

H:sfnnmunns, running in the same direction.

Homocaumous, Composite plants having the
flowers of the capitula all hermapbrodite.

HoMoGENEOUS, having a uniform structure or
sabstanee.

Hosmos and Howmoios, similar, in composition
Homo.

HoxorropPAL, when the slightly curved embryo
has the same general direction as the seed.

Horovooical, flowers opening and closing at
certain hours.

HuMIFUse, spreading along the groond.

HYALINE, transparent or colouriess, applied by
Barry to the part wherc the ceﬂunnclm
appears. ]

Hy%eiD, a plant resulting from the fecundation
of one species by another.

“9vuexivm, the part which bears the fructifica-
tion in Agarics.

dyraxtaopivs, the receptacle of Dorstenia,
hearine many flowers.

Hyrrasua, a web-like thallus of Agarics,

Hyeo, under or beluw, in composition Myp.

HyrocarPoGEAN, plants meu[:ing their fruit
helow ground.

HyrocEtLivy, the lower part of the labellum
of Orchids.

HyrocraTERIFORM, shaped like a salver, as the
coroila of Primula.

HyroceaL or Hypoorous, under the surface of
the snil, apnlied to cotyledons.

Hyroovwous, inserted below the ovary or pistil.

Hyporrnarios, the mycelium of certain Ento-
phytic Yungi as Uredines,

HypsoweTRICAL, measurement of altitude.

flowers have opened.

IcosaxDria, having twenty stamens or more
inserted on the calyx; Jcosamdrous, having
twenty stamens.

Icost, twenty; in composition Jfcos. Same as
Latin Figinti. -

IMBRICATE or IMBRICATED, parts overlying each
other like tiles on a house. Imbricated eestivation,
the parts of the flower-bud alternately over-
lapping each other and arranged in a spiral
MAanmer.

IMPARI-PINNATE, unequally-pinnate, pinnate leat
ending in an odd leatet.

INARcHING, a mode of grafting by bending twe

wing plants to 8 each other, and caus-
ing a branch of the one to unite to the other.

InARTIOULATE, without joints or interruption to
continuity.

IxcH, French, is equal to 1,06678 inch British.

IxciseD, cut down ﬂtaltllljh

INcLUDED, applied to the stamens when enclosed
1_11ri1.i1;1;l1]1:I the corolls, and not pushed out beyond
1ts 2.

- InoumBeNT, cotyledons with the radicle on their

hack.

IxpEFINITE, applied to inflorescence with centri-
petal expansion ; also to stamens above twenty,
and to ovules and seeds when very numerous.

! INDEHISCENT, uot opening; having no regular line

of suture,

INpETERMINATE, applied to indefinite inflores-
CENCE.

IxpIGENOUS, an aboriginal native in a country.

IXDUPLICATE or INDUPLICATIVE, edges of the
sepals or petals turned slightly inwards in
iestivation.

IxprsioM, epidermal covering of the fructifiea-
tion in some Ferns.

IspuTive, applied by Miers to seeds having the
usual integumentary covering.

IxerMmis, unarmed, without prickles or thorns.

Ix¥ERIOR, applied to the ovary when it seems to
be situated below the calyx; and to the part of
a flower farthest from the axis.

InFLORESCENCE, the mode in which the flowers
are arranged on the axis.

IXFUNDIBULIFORM, in shape like a funnel; as
seen 1u some gamopetalous corollas.

IxxaTe, applied to anthers when attached to the
top of the filament.

Imxovarions, buds in Mosses,

INTERCELLULAR SFACE, same as Lacuna.

INTERFOLIAR, between two opposite leaves.

IXTERNODE, the portion of the stem between twa
nodes or leaf-buds.
I=TERPETIOLAR, hetween the petioles of o te
leaves; as the stipules of Elgchnna. S
INTERRUPTEDLY-PINNATE, a pinnate leaf in
which pairs of small pinoe occur between the
Larger pairs.

InTEXTINE, one of the inner coverings of the pol-
len-grain.

IsTisE, the inner covering of the pollen-grain.

IxTRORSE, applied to anthers which open oo S
side next the pistil.

IsvoLuceL, bracts surrounding the partial umb.|
of Umbellifers,
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INvoLUORE, bracts surrounding the general
umb# in Umbellifers, the heads of flowers in
Compositee, and in general any verticillate
bracts surrounding numerous flowers. 1t is
also used in the same sense as the Indusium
of Ferns.

InvoLUTE or INVOLUTIVE, edges of leaves rolled
inwards spirally on each side, in mstivation.
IRREGULAR, a flower in which the parts of any

of the verticils differ in size.

IsocnerMar or IsocHEIMONAL, lines passing
through places which have the same mean
winter temperature,

IsomeERIC, applied chemically to substances
which, though differing in gqualities, have the
same elements in the same proportions.

Isomerovs, when the organs of a flower are
composed each of an equal number of parts.

Is08, equal, in composition Jso.

IsosTEMOoxOUS, when stamens and floral enve-
lﬁp}&& have the same number of parts or mul-

ples. :

ISOTHERAL, lines passing through places which
have the same mean summer temperature,

Is0THERMAL, lines passing through places which
have the same mean annual temperature,

Juga, a name given to the ribs on the fruit of
Umbelliferse.

JUGUM, & Pair of leaflets ; fugale, applied to the
pairs of leaflets in compound leaves; unijugale,
one pair; bjjuyafe, two pairs, and g0 on.

KEEL, same as Carina.
Kxorrep, when a cylindrical stem is swollen at
intervals into knoha,

the terminal division of the lip of the
flower in Orchids. ’
LABELLUM, lip, one of the divisions of the inner
whorl of the flower of Orchids. This part is
in reality superior, but becomes inferior by the
twisting of the ovary.
LawiaTe, lipped, applied to irregular gamo-
petalous flowers, with an upper and under
portion separated more or less by a hiatus or

Lfglpz;urmn, irregularly cut into narrow seg-
ments.

LiactsuULA, the small inflexed point of the petals
of Umbellifer, . p

LiAcTESCENT, yielding milky juice.

La.c:un‘i}.. a large space in the midst of a group
of cells.

Lzvigarus, having a smooth polished appear-
ance.

Lazvis, even. !

LAMELLAE, gills of an Agaric, also applied to flat
divisions of the stigmn.

LAMINA, the blade of the leaf, the broad part of
a petal or sepal. T 4

LANCEOLATE, narrowly elliptical, tapering to each
end.

Laxvainous, woolly, covered with long Aexuons
interlaced hairs. : .

mmmn.lnﬁamg from the side of the axis, not
terminal. =

mﬁ: granular fluid contained in laticiferous
veseels.

GLOSSARY.

LaTiciFenovs, vessels containing latex, which
anastomose,

Lariserra, Cruciferous plants having a broad
replum in their silicula.

Lroume, a pod composed of one ing
usually by ventral and dorsal suture, as in Pea.

LEewTICEL, & small process on the bark of the
Willow and other plants, whence adventitious
roots proceed.

Lmnl OULAR, in the form of a doubly-convex
ens.

Lmnle , covered with scales or senrf; Lepis,
scale.

Lraxas or Lrawes, twining woody plants.

Lisgr, the fibrous inper bark or en :

LieseREUHN, o metallic mirror attached to t
objective of a microscope for the purpose of
throwing down light on ue objects.

I-IG::I:{!:-IE, woody matter which thickens the cell-
walls.

Lri:_mr.mr, gtrap-shaped florets, as in Dande-
107

LiGUuLE, a process arisin E from the petiole of
grasses where it joins the blade.

LicurrrLorg, Composite plants having ligulate
florets.

Liums, the blade of the leaf; the hroad part of a
petal or sepal ; when sepals or getalu are united,
the combined broad parts are denominated col-
lectively the limb.

IaxeE, the 12th part of an inch; Line, French, is
equal to 0.088815 inch British.

LINEAR, very narrow leaves, in which the length
exceeds greatly the breadth. :

LIRELLA, sesgile linear apothecium of Lichens.

Lore, large division of a leaf or any other
organ; applied often to the divisions of the
anther,

Locuricipar, fruit dehiscing through the back
of the carpels. e

Locurus or LOCULAMENT, & cavily in an ovary,
which iz called wnilocw/ar when it has one
cavity, bilocular with two, and so on. The
terms are also applied to the anther,

Locusta, a spikelet of grasses formed of ome or
several flowers.

LopicuLE, a scale at the base of the ovary of
Grasses, y

Loywextom and LoMeENTACEOUS, applied to a
legume or pod with transverse s, ezch
division containing one seed.

LuwaTE, crescent-shaped. )

LvraTe, a pinnatifid leaf with a large terminal
lobe, and smaller ones as we approach the
petiole.

Macroronous, applied to the thickened radicle
of a monocotyledonous embryo.

Macros, large, in composition Maecro.

MarpiGHIACROUS HAIRs, peltate hairs, such as
are seen in Malpighincese. E

Max10ATE, applied to scales surrounding a stalk
like a frill, and easily removed.

MarcESCENT, withering, but not falling off until
the part bearing it is perfected.

MaRGINATE, applied to calyx, same as Obsolete.

MaskKED, same as Perionale, )

MaTH, a term sometimes used for crop ; an ggri-
cultural term.




GLOSBALY.

MATTULLA, tne fibrons matter covering the pe-
twoles of Palms. !

MepoLLa, the cellular pith.

MepULLARY RaYs or PraTes, cellular prolonga-
tions uniting the pith and the bark.

MEDULLARY TH, sheath containing ‘spiral
vessels surrounding the pith in Exopens.

MerosteMoxous or Miostemoxors, the sta-
wens less in number than the parts of the
corolla.

MeMBrANACEOUS or MEMBRANOUS, having the
consistence, aspect, and structure of a mem-
brane.

Mex1scUs, a lens having a concave and a convex
face, with a sharp edge.

MegrexoEYMA, tissue composed of rounded cells.

MerICARP, carpel forming one-half of the fruit of
Umbelliferse.

a term used in
applied by Gaudichaud to
tE* leaf. )

Mezocare, middle covering of the fruit.

MesocH1LIUM, middle portion of the labellom of
Orchids.

MesorauevM, middle layer of the bark.

MesoraEYLLUNM, the parenchivma of the leaf.

Mges=os, the middle, in composition Meso.

MEesoapErM, applied to a covering of the seed
derived from the secundine.

MeTrE, equal to 39.37079 inches British.

MICcROMETER, instrument for measuring micro-
scopic objects.

MicropPYLE, the opening or fornmen of the seed.

Micros, small, in composition Micro.

MiLuMeTRE, equal to 0.03937079 English inch,
or 55.3‘&951- millimetres equal to an English
inch.

Mrtrrvorw, shaped like a mitre, as the calyptra
of some Mosses. g

MoLECULE, an exceedingly minute body in which
we cannot discover any determinate external
eircle nor internal centre.

MoXADELPHOUS, siamens united into one bundle
by union of their filaments.

MoxaNDROUS, having one stamen.

MoseMaRYONY, having a single embryo.

MowrLirory, beaded, cells united, with inter-
ruptions, 8o as to resemble a string of beads.

Moxocareie, producing flowers fruit once
during life, and then dying.

MoxocrLAMYDEOUS, flower having a single en-
velope, which is the ecalyx.

MoxsocrLisous, stamens and pistils in the same
flcwer.

MoxocorvLEDOoXoUS, having one cotyledon in
the embryo.

Mow®ciovs, stamens and pistils in different
flowers on the same plant.

MoxoovyeEoiaL, applied to simple fruits, formed
by the pistil of one flower.

Mososyxous, having one pistil or carpel; also
applied to plants having one style.

MoxoreTaLovs, same as Gamopelalous,

MosoriwLLous, same a3 Gamophyllous.

Moxos, one, in composition Mono and Mon, s
Manandrons, one stamen ; sometimes applied to
the union of 8 into one, as Monopelalons,

meaning combined petals; same as Latin
* Umais,

lace of internode ;
e different parts of
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MoN0SEPALOUS, same as Gamogepalons.

MoxosrerMoUs or MoNoSPERMAL, having a
single seed. a

MoXOTHECAL, having a singzle loculament.

MoxsTROSITY, an abuormal development, applied
more especially to donble flowers.

MoreprOLOGY, the study of the forms which the
different organs assume, and the laws that
regulate their metamorphoses.

Mucro, a stiff point abruptly terminating an
crgan; Mucronate, having a mucro.

Mucus, definite, peculinr mutter forming a cover-
ing of certnin sea-weeds.

MULTICOSTATE, many-ribbed. s

Murririp, applied to a simple !eaf divided late-
rally to about the middle into numerous por-
tioms; when the divisions extend deeper 1t is
Mullspaitite.

MurmiLocULAR, having many locnlaments.

MurTiPLE, applied to anthocarpous or polygy-
neecial fruits formed by the union of several
flowers.

MuricATE, covered with firm, short points or ex-
CTESCENCES.

Murirory, like bricks io awall ; applied to cells.

MuscoLosy, the study of Mosses.

MuoTicus, without nﬂly pointed process or awn.

MyceLiuy, the cellular spawn of Fungi.

NaxEs, applied to seeds not contained in a true
ovary ; also to flowers without any floral en-
velopes.

Narrrory, shaped like a turnip.

NATURALISED, originally introdueed by artificial
means, but become uip arently wild.

NavicrLaAr, hollowed ke a boat.

NecTariFEROUS, having a honey-like seecretion ;
agp'lim:l to petals having depressions or furrows
at their base, which coutain o sweet secretion.

NECTARY, any abnormal part of a flower. It
ought to be restricted to organs secreting a
honey-like matter, as in Crown Imperial.

NERVATION or NEURATION, same as Fenalion.

NerTED, applied to reticulated venation, also
covered with raised lines disposed like the
threads of A net,

Nrtioos, having a smooth and polished surface.

Nopg, the part of the stem from which a leaf-
bud proceeds,

Noposg, having swollen nodes or articulations.

NopuLose, applied to roots with thickened knots
at intervals.

Nosonoay, vegetable, the study of the disenses
of plants.

Nororu1zes, radicle on the back of the cotyle-
dons, as in some Cruociferm,

HUCII[EUB,I the b:ig'lgrd Eitlni;h gives origin to new
cells ; also appli e central cell =
tion of the mll?t]l]]e and seed. IAE o

NucvrAaxtuM, applied to the fruit of the Medlar
having nucules; some also apply this term 1o
the Emﬁe.

Nuouire, hard carpel in the Medlar, also one of
the parts of fructification in Characess.

NucUMENTACEOUS, Cruciferm having a dry mo-
nospermal fruit.

Nur, properly applied to the glans, but also a
p!ieﬂ to any Eur:l nul-iik{:gﬁ'uEt. 48 in {..'-nﬂ?;
and Rumex.

I 2
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Daﬁi!né_ composition, means reversed or contrari-

OncomrresseDp, flattened in front and behind,
not laterally.

OBCORDATE, “inversely heart-shaped, with the
divisions of the heart at the opposite end from
the stalk.

Oproxo, about § as long as broad; elliptical,
obtuse at each end.

OpovaTE, reversely ovate, the broad part of the
egg being upperwiost.

OpsoLETE, imperfeetly developed or abortive;
applied to the calyx when it 18 in the form of a
rim

OBrUsE, not pointed, with a rounded or blunt
termination.

OBvoLuTE, margins of one leaf alternately over-
lapping those of the leaf upposite to it.

OcCHREA, boot, applied to the sheathing stipule
of Polygonaces.

Ocraxprous, having eiglit stamens,

Ocro, eight, in composition Oes,

Octocyxous, haviug eight styles.

(Ecrom and (Ecrous, in composition, have refer-
ence to the position of the reproductive organs,
a8 Andreecium, the staminal organs; liecions,
stamen and ?istil in different flowers.

OFFICINAL, s0ld in the shops.

OFFsET, same as Propagulum.

OLERACEOUS, used as an esculent potherb.

OLIGANDROUS, stamens under twenty.

OL1G0s, few or in small nuwber, in composition
Oligo and Olig.

OMPHALODE, the central point of the hilum
where the nourishing vessels enter.

OoPRORIDIUM, organ in Lycopodiaces contain-
ing large spores.

OPAQUE, dull, not shining,

OrPERCULUM, lid, applied to the separable part of
the theca of Mosses; also apgliul to the Lid of
ﬁ:gtnin sced-vessels ; Operculafe, opening by a

OrposiTE, applied to leaves placed on opposite
gides of a 8 at the same level,

ORBICULAR, rounded leaf with petiole attacled to
the centre of it.

ORGANOGENY, the development of organs.

Dmlamgﬂmm, the description of the organs of

u L

DEPTEIGPLGG'E.E, Cruciferse having conduplicate
cotyledons.

ORTHOS, straight, in composition Or{lo, same as
Latin Rectus.

ORrRTHOTROPAL and ORTHOTROPOUS, ovule with
foramen opposite to the hilum; cwbryo with
radicle next the hilum.

Osamoag, the foree with which fluids pass through
membranes in experiments on exosmose aud
endosmase.

OvaL, elliptical, blunt at each end. .

ﬂ?ﬂﬁ'i:‘. the part of the pistil which contains the
ovules.

OvaTe, shaped like an egg, applied to a leaf with
the hm.—u;lrulzr end of the egg next the petiole or
axis ; COrate-lanceolate, a lanceolate leaf, which
is somewhiat ovate.

OvENCHYMA, tissue composed of oval cells.

Ovure, itbe young seed contmned in the
OFATY.

GLOSSARY.

Pacrsa, applied to the surface of the leaf, or any
flat surface.

ParzostoLooy, the study of Fossils,

PALEOPHYTOLOGY, the sindy of Foesil plants.

Pavate, the prajecting portion of the under lip
ol personate flowers.

Pavrea or Pack, the part of the flowes of Grasses
within the glume; also applied to the small
scaly laminge which occur in the receptacle of
some Compositae.

Paveaceous, chaffy, covered with small ercet
membranous scales,

Parsmate and Parsmatiero, applied to a leaf
with radiating venation, divided into lobes 10
about the middle.

PALMATIPARTITE, np;pllud to a leaf with radiating
venation, cut nearly to the base in a palmute
manner.

Panpurirorsm, shaped like a fiddle, applied to
an oblong leaf, with a sinus on each side about
the middle.

Paxicre, inflorescence of Grasses, eonsisting of
spikelets oo long peduncles coming off in &
TUCEmOSE MADTET.

PANICULATE, forming a panicle.

ParILIONACEOUS, curolla composed of vesillum,
two alge, and carina, as in the Pea.

PAPILLATED and PaPrirosg, covered with small
nipple-like prominences.

Pappus, the hairs at the summit of the ovary in
Composite, They consist of the altered calycine
limb. FPappose, provided with pappus.

ParAPHYEES, filuments, sometimes articulated,
occurring in the fructification of Mosses, and
other Cryptogams; also applied by some authors
to abortive petals or stamens.

Parasrre, attached to another plant, and deriv-
ing nourishment from it.

ParencaYMA, cellular tissne.

Parierar, applied to placentas on the wall of the
ovary.

PARI-PINNATE, A compound pinnate leaf, ending
in two leafluts,

PARTHENOGENESIS, production of perfect seed.
with embryo, without the application of pollen.

PARTITE or PARTED, cut down to near the base,
the divisions being called Parfifions.

PATELLA, rounded sessile apothecium of Lichens.

PatexT, spreading widely.

PaTHOLOGY, vegetable, same as Nosology.

Parturous, spreading less than when patent.

PecTINATE, divided laterally into narrow seg-
ments, like the teeth of a comh.

PepATE and PEDATIFID, a palmate leaf of three
lobes, the lateral lobes bearing other equally
large lobes on the edges next the middle lobe.

PEDICEL, the stalk supporting a single flower;
such a flower 158 Pedicellate.

PeDUNCLE, the general flower-stalk or florai axis.
Sometimes it %n:m one flower, at other tlwes
it bears several sessile or pedicellate flowers.

PELAGIC, growing in many distant parts of the
ocean.

PeLLICLE, the outer euticu'ar coveringyof plants.

PELORIA, u name given to a teratoiogical phe-
nomenon, which consists in a flower, which s
usually irregular, becommg regular: for in-
gtance, when Liparia, in place of one spur,
produces five.




GLOSSARY.

Perrate, shield-like, fixed to the etalk by a
int within the margin ; peléate Aairs, attached
ﬁ; their middle. X

Pexpurous, applied to ovules which are hung
from the upper part of the ovary. ]

PENICILLATE, pencilled, applied to a tufted stig-
1;{1& ric:-v:mhling a camel's hair pencil, as in the

ettle.

PexxI-NERVED and PENNI-VEINED, the veina
disposed like the parts of a feather, running
from the midrib of the leaf to the margin.

Pexra, PENTE, five, same as Quingue in Latin.

PesTAGYNOUS, having five styles,

PexTAMEROUS, composed of five parts; a penta-
merous flower has its different whorls in five,
or maultiples of that number.

PExTANDEOUS, having five stamens.

Pero and PepoxtDa, the fruit of the Melon, Cu-
cumber, and other Cucnrbitaces.

Per, when placed before an adjective, sometimes

ives it the value of a superlative, as perpusil-
, very weak; at other times it means
through, as perfoliate, through the leaf.

PercURRENT, running through from fop to
bottom. 5

PeRENNIAL, living, or rather flowering, for se-
veral years.

PerroriaTe, a leaf with the lobes at the base,
united on the side of the stem opposite the
blade, so that the stalk appears to pass through
the leaf.

Pegr, around ; in Latin Cirea.

PERIANTH, a eral name for the floral enve-
lope ; applied in cases where there is only a
calyx, or where the ealyx and corolla are alike.

Pericarp, the covering of the fruit.

PERICHETIAL, applied to the leaves surrounding
the fruit stalk or seta of Mosses.

PericrapioM, the large sheathing petiole of
Umbellifers.

PericuisioM and PERIPHORANTHIUM, the in-
voluere of Compositse.

PERIDERM, a name applied to the outer layer of
bark.

Peripivy, the envelope of the fructification in
Gasteromycetous Fungi.

PERIGONE, same as Perianth. Some restrict the
term to cases in which the flower is female
or pistilliferous. It has also been applied to
the imvolucre of Jungermannies.

PeriGYNIUNM, agl‘ml to the covering of the pistil
in the genus Carex.

PerigyNors, nﬁp]u'.ll to corolla and stamens when
attached to the calyx.

PERIPHERICAL, I:Iphﬁi to an embryo curved so
as to surround the albumen, following the
inner part of the covering of the seed.

Pemigrery, the albumen or nourishin
stored up with the embryo in the seed.

Perisporg, the outer covering of a spore.

FPeristoMe, the opening of the sporangium of
Mosses after the removal of the calyptra and
operculum.

PERITHECIUM, 2 cﬂ;ptﬂclu in Cryp ,
contaming spores, having an openiig at
ome end.

FPeratstest, not falling off, remaining attached
:n tﬁ axis until the part which bears it is ma-

ur
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PERrsoNATE, a gamopetalous irregular corolla
having the lower lip pushed upwards, so as to

close the hiatus between the two lips.

PerrUsk, having slits or holes.

PervLE, the scales of the leaf bud.

PeraLoID, like a petal.

Perars, the leaves forming the corolline whorl.

PerroraTe, having a stalk or petiole.

PETIOLE, 8 leaf-stalk; Petiolnle, the stalk of a
leaflet in a compound leaf.

PraxERoGAMOUS, having conspicuous flowers.

Praxeros nnd PEHENOS, conspicnous, in com-
position Phanero and Pheno.

PHENOGAMOUS, same a8 Phanerogamons,

Pli;m?:”ul a name applied in composition to the

Ak .

ProraxTHIUM, applied to the receptacle of Com-

oE1toe,

PI:]t]nHUﬂ, ProruM, and PHORE, iu words de-
rived from the Greek, are used as fermina-
tions, meaning, that which bears; equivalent
to the Latin FEnu and Fer.

Paracya, transverse division or false dissepi-
ment in fruits.

PrycoLocy, the study of Alge or Sea-Weeds.

PrvLLARIES, the leaflets forming the involucre
of Composite flowers.

Pryrroproe, leaf-stalk enlarged so as to have
the appearance of a leaf.

PrvLLOID, like a leaf,

PHYLLOLOBEE, cotyledons green and leafy.

PryLroprosis, the fall of the leaf.

PHYLLOTAXIS, the arrangement of the leaves on
the axis. r

Prvryuy, leaf, in composition Phyllo and Phyi-
fous ; in Latin Folinm.

PrYsIogNoMY, general appearance, without re-
ference to botanical characters.

Prysiorocy, Vegetable, the study of the func-
tions of plants.

PHYTOGENESIS, the development of the plant.

PuvrogrAaray, the description of plants.

PayroLocy, the study of Elants.

PayToN, a name given by Gaundichand to the
simple individual plant, as represented by a
leaf. In words derived from the Greek, Phyton
and Phyfo mean plant.

Payrozoa, moving filiments in the antheridia of
Cryptogams.

PiLeormiza, a covering of the root, as in
Lemna.

PiLevs, the cap-like portion of the Mushroom,
bearing the hymenium on its under side.

Prrosk, provided with hairs; applied to pappus
composed of simple hairs.

PinencaYMA, tissue composed of tabular cells.

FPiwxa, the leaflet of a pinnate leaf,

PINNATE, & compound leaf ]mn'ng leaflets ar-
ranged on each side of a central rib.

PrxxNariFin, a simple leaf cut into lateral seg-
ments to about the middle.

PINNATIPARTITE, a simple leaf ent into laterai
segments, the divisions extending nearly to the
central rih.

PrswuLe, the small pinne of a bipinnate or tri-
pinnate leaf.

PisTiL, the female organ of the flower, compos. d
of ome or more earpels ; each carpel being com-
posed of ovary, style, and stigma.
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PistiLiate and Pistiuivenrous, applied to a

P female ﬂﬂwertﬂr ? I:lgllula plant. 5
ISTILLIDIUM, tho e 8 Or in Ur 4.

PracexsTA, the cellular part Eﬁhz m{rgmng
the ovule.

PracenTary, a placenta bearing numerons
ovules.

PLACENTATION, the formation and arrangement

Pnf the lncuur.u.h o
LAT e or broad ; in composition FPlaty
in i";:’nn Latus and Late. " 5

PL;;GJ:!, several, in composition Pleio; in Latin

uri.

szmﬁamm, spiral vessels with several fibres
united.

Prexus, when applied to the flower, means
double.

PLEURENCHYMA, woody tissue.

Preurooarrr, Mosses with the fructification
Frucn:ﬂing laterally from the axils of the
CAVES.

RORHIZEE, Cruciferous plants having the
radicle of the embryo applied to the edges of
the cotyledons, which are called Aceumbent,

Pu?mz and PLICATIVE, plaited or folded like
a fan.

Prumosg, feathery, applied to hairs having two
longitudinal rows of minute cellular processes.

PrumvuLre, the first-bud of the embryo, usually
enclosed by the cotyledous.

Prurt, in Latin words means several.

PLURILOCULAR, having many loculaments.

PopeTriuM, a stalk bearing the fructification in
some Lichens.

Popocare, a stalk supporting the fruit.

Popogyxiua, a etalk supporting an u-.-a.?.

Popospery, the cord attaching the seed to the
placenta.

Pogox, beard; in Latin Barba.

POLLARD-TREES, cut down so as to leave only
the lower part of the trunk, which gives off
numerous buds snd branches.

Porren, the powdery matter contained in the
anther. y

Porrex-TuBE, the tube emitted by the pollen-
grain after it is applied to the stigma.

Porrinia, masses of pollen found in Orchids and
Asclepiads. . :

PoLyApELPHOUS, stamens united by their fila-
ments so as to form more than two bundles.

PoLyANDROUS, stamens above twenty.

Porycanrig, plants which flower and fruit many
times in the course of their life. i

PoLycoryLEDONOUS, an embryo having many
cotyledons, as in Fire.

POLYEMBRYONY, having more than one em-
bryo.

Pm.r]r-.rﬂmuus, plants bearing hermaphrodite as
well as male and female flowers.

PoLYoYN(ECIAL, ﬂ]]]ﬂied, to multiple fruits formed
by the united pistils of many flowers.

PorLvayNous, having many pistils or styles.

PoLYMORPHOUS, assuming many shapes.

PorLyPETALOTS, & corolla composed of separate

8.

Pt?wrmwua, a calyx or involucre composed
of separate leuflets. . .

Powys, many, in composition Poly; in Latin Aful-
fus.

-GLOBSARY.

PﬂLTE?MmUﬂ. a calyx composed of separsle

sepuls,

POLYSPERMAL, containing many seeds,

Pose, a fruit like the Apple and Pear.

Pones of the leaf, same as Stomata.

Porous vessels, same as Pitted or Dotted vessels.

Porrecr, extended forwards,

PosTERIOR, H]IE:IIH:] to the part of the flower
placed next the axis; same as Superior.

Posrious, same as Extrorse; applied to anthers.

Poucn, the short pod or silicle of some Crucifers.

Pous, Popos, a foot or stalk, in composition
Podo; in Latin Pes, Pedia,

PREFLORATION, sume a8 Estivation.

PREFOLIATION, same as Fernation.

PreMorse, bitten, applied to a root terminating
abruptly, as if bitten off.

Prickres, hardened epidermal appendages, of a
nature gimilar to hairs.

PriyuNg, the outer coat of the ovule. -

Frimorpiar, the first true leaves given off by
the young plant ; also the first fruit produced
on & raceme or spike. )

Privmorpial UrricLE, the lining membrane of
cells in their early state.

PrisMeNcHYMA, tissue composed of prismatical
cells,

ProcESS, any prominence or projecting part, or
small lobe.

ProcUMBENT, lying on the ground.

Pro-emuryo, cellular body i ovary, from which
the embryo and its suspensor are formed.
Sometimes Pro-embryo is used for Prothallus.

ProLirEROUS, bearing abnormal buds.

Prowe, prostrate, lying flat on the earth.

ProracuLUM, an off-shoot, or germinating bud
attached by a thickish stalk to the parent

lant.

Prﬂ:smncum fusiform tissue forming wood.

ProTHALLIOM or PROTHALLUS, names given to
the first part produced by the spore of an
acrogen in germinating.

PrororrLasy, the matter which seems to be con-
cerned in the carly formation of nuclel and
cells.

Prumxose, covered with a coarse granular secre-
tion, as if dusted.

PsEupo, false; in Latin, Sprrins.

Pseupo-BULB, the peculiar aerial stem of many
epiphytic Orchids. 5 -
Pseupo-sPERMOUS, applied to plants bearing
single-seeded seed-vessels, such as Achenes,

resembling seeds. ;

PTERIDOGRAPHIA, a treatise on Ferns.

Prerocarnrus, winged fruit X )

Pueescence, short and eoft hairs covering a
surface, which is hence called Pubescent.

PuULVERULENT, covercid with fine powdery matter.

PULVINATE, uhaPe.d like a cushion or pillow.

PuLvinus, cellular swelling at the point where
the leaf-stalk joins the axis.

PuxcTATED, applied to the peculiar dotted woody
fibres of {:nui?erae. :

PUTAMEN, the hard endocarp of some fruits.

Pycwipg, a papillmform or wart-like minute
cellular reproductive body in the thallus of
Lichens.

Pyrexx, stony coverings of the seeds m the

Medlar.




GLOSSARY.

PYRIDIUM, same as Pome.
PYRIFORM, haped. :
Pyxis and DIUM, & capsule opening by a lid.

Quapgy, in composition means four times.

QUADRIFARIOUS, in four rows.

Quangi¥ip, four-cleft, cut down into four parts
to about the middle.

QUADRIJUGATE, having four pairs of leaflets.

QUADRILOCULAR. having four loculaments.

QuaprrpArTITE, divided deeply into four parts.

QuarTINE, the fourth coat of the ovule, which
often is changed iuto albumen.

QUATERNATE, [eaves coming off in fours from
one point.

Quixary, composed of five parts, or of a mul-
tiple of five. :

QuixaTe, five leaves coming off from one

int.

q:;[r’f:mm;:. when the leaves in the bud are five,
of which two are exterior, two interior, and the
fifth covers the interior with one margin, and
has its other margin covered by the exterior.
Quincuncial, arranged in a quincunx.

QuixquUe, in compound words means five.

QuinquerID, five-cleft, cut into five parts as
far as the middle.

QuimngueLocuLA®r, having five locnlaments.

QUINQUEPARTITE, divided deeply into five parts.

QuiNTINE, the fifth coat of the ovule, otherwise
called the embryo-sac.

RACE, a permanent variety.

RaceuE, cluster, inflorescence in which there is
a primary axis bearing stalked flowers.

RACEMOSE, ﬁnweﬁntg in racemes.

the axis of inflorescence ; also applied
to the stalk of the frond in Ferns, and to the
common stalk bearing the alternate spikelets
in some Grasses.

Raprast, applied to flowers which form a ray-
like appearance, as scen in Umbellifer® and in
Viburnum, &e.

Rapiare, disposed like the spokes of a wheel;
also applied to the florets of the ray or circum-
ference of the capitula of Composite.

Rapicar, belonging to the root, applied to leaves
close to the ground, elustercd at the base of a
flower stalk.

Ranicre, the youne root of the embryo.

Rapius, the ray or outer part of the heads of
Composite flowers.

Raxar, belonging to the branches.

BaxExTA, the scales or chaff of Ferns.

Rawxose and Ravouve, branched.

Rarue, the line which connects the hilum and
the chalaza in anatropal ovales.

Bapmines, crystals found in cells, which are
hence called Raphidian.

EecerracLe, the flattened end of the peduncle
or rachis, bearing numerous flowers in a head ;
applied also generally to the extremity of the
peduncle or pedicel.

Recrisate, curved downwards from the hori-

R zontal, bent back up. ity
ECTEMERVEE, the embryo straight in the axis
of tne seed. =

Recrrservis and RecTivesivs, straight and

parallel-veined.
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Recriseriar, leaves disposed in a rectilinear
series.

ReovrvED, bent backwards.

RepurLicaTe, edges of the sepals or petals
turned outwards in mstivation. 3 :

Reama, seed-vessel composed of elastic cocei,
as in Euphorbia.

REGULAR, applied to an organ, the parts of which
are of sumular form and size.

RELIQULE, remains of withered leaves attached
to the plant.

Rewrrory, in shape like a kidoey.

RepaND, naving a slightly undulated or sinuous
margin. iy BT

RepLUM, a longitudinal division in a pod formed
by the placenta, as in Crucifers.

ResurINATE, inverted by a twisting of the stalk.

RETICULATED, netted, applied to leaves having a
network of anastomosing veins.

ReTIFORM, like network. i

ReTivacuLuym, the glandular viscid portion at
the extremity of the candicle in some pollinia.

Rermwervis and RETIVEN1US, having reticulated
veins.

RerronsE, turned backwards.

Reruse, when the extremity is broad, blant, and
slightly depressed.

RevoLuTe and REVOLUTIVE, leaf with its edges
rolled backwnrds in vernation.

Rai1za, in words derived from the Greek, means
Toot. '

RuizoMe, a stem creeping horizontally, more or
less covered by the soul, giving off buds above,
and roots below.

RH1zoTaxis, the arrangement of the roots.

RuouBoID, quadrangular form, not square, with
equal sides.

Ricrus, the throat or chink in personate flowers.

RixGeNT, a Labiate flower, in which the upper
lip is much arched. :

Rosaceous, applied to corollas having separate
sessile petals like the Rose.

RoserTE, leaves disposed in close circles forming
a cluster.

RosTeLLuM, a prolongation of the upper edge of
the stizgma in snme Urchids.

RosTrRATE, beaked, having & long sharp point.

RoraTe, a regular gamopetalous corolla with a
shiort tube, the limb spreading out more or less
at right angles,

RoTatioN or GYRATION, &
of the cell sap, seen in Hy

RooT-sTOCE, same as Rhizome,

RupmeNTaRY, an organ in an abortive state
arrested in its development.

Rucose, wrinkled.

RUMINATE, applied to mottled albumen.

RuxcINATE, a pinnatifid leaf with a triangular
termination, and sharp divisions pointing down-
wards, as in Dandelion.

eculiar cirenlation
charidacew, &e.

BACOATE, forming a sack or bag, seen in some
1

BAGITTATE, like an arrow, a leaf having two pro-
longed sharp-pointed lobes projecting down-
wards beyond the insertion of the petiole.

BAMARA, & winﬁed dry fruit, as in the Elm.

Barcocarr and SArcopeERM, the mesocarp of
the fruit having become succulent.
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Bancorope®, cotyledons thick and fleshy, as in’

Bean nnd Pea.

SARMENTUM, somctimes meaning the same as
I ayellum, or runner, at other times applied to
uflwilni.ng stem which supports itself by means
of others,

Boasrous, rough, covered with very stiff short |

bhairs ; Seabrinsenlus, somewhat rough.

SCALARIFORM, vessels having bars like a ladder,
seen in Ferns.

ScANDENT, climbing by means of supports, as on
a wall or rock.

Boare, a naked flower.stalk, bearing one or more
flowers arising from a short axis, and usunally
with radical leaves at its base.

Boaniovs, having the consistence of a dry scale,
membranous, dry, and shrivelled.

Scrox, the young iwig used as a graft.

Et:a:.gliumﬁsu. the thickening macter of woody
cells.

ScoerrorM, in the form of filings, or like fine
sawdust.

Boonrya, the flexuose rachis of sgome Grasses.

SCORPIOIDAL, like the tail of a seorpion, a }]}l:-
coliar twisted cymose inflorescence, as in Bo-
raginacese.

SCROBICULATE, pitted, having small depressions.

ScuTELLUM, a sort of apothecium in Lichens.

BECUND, turned to one side.

BecuwDINE, the second coat of the ovule within
the primine,

BecrecaTE, separated from each other.

Sexi, half, same as the Greek Hemi.

BEMIFLOSCULOUS, same as Ligulale.

Sesinarn, applied to the cotyledons, or seed-
leaves.

SeraL, one of the leaflets forming the calyx.

EEPTATE, divided by EEELE or partitions.

BEFTEM, seven, in Greck Hepta.

BEPTENATE, organs approaching in sevens; a
compound leaf with seven leaflets coming off
from one point.

EEPTICIDAL, dehiscence of a seed-veszel through
the septa or edges of the carpels.

SEPTIFRAGAL, deluscence of a seed-vessel through
the back of the loculaments, the valves also
geparating from the sepia, oy

SEPTULATE, having spurious transverse dissepi-
ments,

Seprus, a division in an ovary firmed by the
sides of the carpels.

8EerIcEOUS, silky, covered with fine, close-pressed
hairs.

SERRATE or SERRATED, having sharp processes
arranged like the teeth of a saw. Biserrafe,
when these are alternately large and small, or
where the teeth are themselves serrated.

SerraTURES, pointed marginal divisions arranged
like the teeth of a saw.

SERRULATE, with very fine serratures.

Sesqul, in composition, means one and a half.

Sgasrne, without a stalk, as a leaf without a
petiole. :

SETA, a dristle or sharp hair; also applied to the
gland-tipped hairs of Kosacese and Hieracia;
and to the stalk bearing the theea in Mosses.

BETAcEoUs and SBETIFORM, in the form of bristles.

8ericEROUS, bearing sete.

8ernsE, covered with setem,

GLOSSARY.

8ex, in Latin gix, same as Greek Hera.

| BILICULA or BILICLE, & short pod with a double

plicenta and replum, as in some Crucifers.

BiLicvros®, bearing a silicle,

Ely:iqr.é.r. a long pm? gimilar in structure to the
silicula.

Brriquerons, fruit like a siliqua in form.

SrLiquos£, bhearing a siligua,

SIMPLE, not branching, not divided into separats
arts; Simple fruifs are those formed by one
OWET.

gmts'mnns?i directed t.owuh rds the left.

INUATED, the margin having numerous large
obituse itlduuht.in;E .

Bryvovs, with a wavy or flexnous margin.®

SLasHED, divided by deep and very acute in-
cisions.

SopoLEs, a creeping under-ground stem.

SocIAL PLANTS, such as grow naturally in groups
OT masses.

Sorepia, powdery cells on the surface of the

3 thallus of some J..i:ihenl. : e
oR0818, a compound or poly i ent
fruit, such as Brmdfmﬁﬂnu%rglulhem.

Borus, a cluster of sporangia in Ferns; applied
alzo to fructification in Alaria, containing pyri-
form stipitate spores. 3

SpaDIx, a succulent spike bearing male and fe-
male flowers, as in Arum.

SPATHACEOUS, having the aspect and membran-
ous consistence of a spathe.

SPATHE, large membrauous bract covering nuo-
merous flowers.

SpaTHELLE, another name for the glumelle of
Grasses.

SPATHULATE, shaped like a spathula, applied to
a leaf haviug » lnear form, enlarging suddenly
into a rounded extremity.

Brawn, same a8 Mycelinm.

SreciFlc CHARACTER, the essential character of
a species.

BrERMATIA, motionless spermatozoids im the
gpermogones of Lichens and Fungi.

SPERMATOZOI1DS, moving filaments contained in
the antheridia of Cryptogams ; called also phy-
tozoa and antherozoids.

SPERMODERM, the general covering of the seed.
Sometimes applied to the episperm or outer
COVETING.

SPERMOGONE, & micrnuggic conceptacle in
Licheus, containing reproductive bodies called
Spermatia ; also a conceptacle contalning
fructification in Fungi. d

Epnﬁnsﬂcnrua, tissue composed of spberical
CELS.

Spike, inflorescence consisting of numerous
flowers sessile on an axs. ,

SpiRELET, smail cluster of flowers in Griisses.

Sprive or THORN, an abortive branch with a hard
sharp point. i ;

SPINESCENT or SPINosE, bearing spines.

SprrAL VESSELS or SPIROIDEA, having & spiral
fibre coiled up inside a tube.

SPIRILLUM, same as Spermatosoid.

SpIroLOBEE, Crucifers havin 1:11; cotyledons
folded transversely, the radicle being dorsal.
BpoxGIoLE or SroNGELET, the cellular extremity

of a young root. =0

SPORANGIUM, & cas¢ contaiuing spores,




GLOSSARY.

SpomrkE, a cellular germinuting body in Crypto-
gamic plants. b :

SpoRIDIUN, & cellular germinating body in Cryp-
togamics cuntaining \wo or more cells in 1ts
interior. ; 4

SporocAaRP, the involucre or oveid-sac containing
the organs of reproduction in Marsileaces.

SPOROPHORE, & stalk supporting a spore.

SPOROZOID, & moving spore furnished with cilia
or vibratile pmn;:m.

Brum, same a3 Calcur. :

Squana, s scale; also applied to bracts on the
receptacle of Compusite, tFbracts in the inflo-
rescence of Amentifers, and to the lodicule of
Grasses. :

Squamose, covered with scales. ]
SquUarrosk, covered with processes spreading at
right ungles or in & greater degree.
Sracuys and STacHYA, in Greck words signify

a spike.

E'ra.aglnkv. the male of the flower, formed by

a stalk or filament and the anther containing

en.
E-'I'T“nmuz and StaMiNiFerous, applied to a
male flower, or to plants bearing male flowers.
BraMrxopivM, an abortive stamen.
STANDARD, same as Fexiflum.
STELLATE or STELLIFORM, aurranged like a star.
STERIGMATA, cells bearing naked spores; also
cellular filiments bearing spermatin and siylo-
, in the Spermogones aud Pycaides of
Lichens. 3 :
SreriLk. male flowers not bearing fruit. )
SticEIDIA, pod-like receptacies containing

spores.

sng'&wg, at the termination of words means
a row, as dislichous, in two rows. 3

Bricama, the upper cellular secreting portion of
the pistil, uncoverced with epidermis; Stigmafic,
belonging te the stigma.

STiMULUS, a sting, applied to stinging hairs with
an irritating secretion at the base.

Brrpe, the stem of Palms and of Tree-ferns ; also
applied to the stalk of Fern-fronds, and to the
stalk bearing the pileus in Agarics.

StipEL, a small leaflet at the base of the pinnme
or pinnules of compound leaves.

STIPITATE, supported on a stalk,

STIPULARY, aplplie:l to organs occupying the
place of stipules, such as tendrils.

ETIPULATE, ished with stipules.

Br1PULE, Jeaflet at the base of other leaves, hav-
Lgﬁla lateral position, and more or less changed
Elfler In loTm or texture

BToLow, a sucker, at first aerial, and then turn-
ing downwards and routing.

SToLoNIFEROUS, having creeping runners which
root at the joints.

ErooL, a Iialam from which layers are propagated,
Eeh:;i.ms down the branches so as to root in

STOMATES and BTOMATA, openings in the

mus of plants, especially in the leaves. ;

&rnhdxuuu'um contracted and expanded irregu- I

STRAP-SHAPED, same as Ligulale; linear. or about |

six times as long as broad. I
1A, & narrow line or mark.

epider-

STRIATED, marked by streaks or strie. _.

B:immﬂ, covered with rough, strong, adpress.d

1irs. : :

STROBDILUS, o cone, ?‘Rlicd to the fruit of Firs
us well a8 to that of the Hop. .

SrropHIOLE, a sort of aril or swelling on the
surface of a seed. : :

STRUMA, a cellular swelling at the point where
a leaflet joins the midrib ; ulso a swelling Ue-
low the sporanginom of Mosscs.

Broposk, having a tul't of hairs.

StvLk, the stalk interposed between the ovury
and the stigma.

STYLOPOD, an elfiggnuu!. cisk seen at the basc of
the stylcs of Umbellifers. .

BTYLOSPORE, a spore-like hody borne on a sterig a
or celiular stalk, in the Pycnides of Lichens.

BUBkROUS, having a corky texiure.

SuBlCULUM, same as Hypolhalius.

SUBTERRAN FAN, under ground, same as Hypegeal.

BUBULATE, shaped like a cobbler’s awl.

Succisus, abrupt, as it were cut off, same ns
FPremorse. )

SurrrUTICOSE, having the cliaracters of an un-
dershrub. -

BuLcaTy, furrowed or grooved.

SUPERIOR, applied to the ovary when free or not
adherent to the calyx ; to the calyx when it is
adhercnt to the ovary ; to the part of a flower
placed next the axis.

SUPERVOLUTE or SBUPERVOLUTIVE, a leaf rolled
upon itself in vernation.

BurcuLus, a sucker, a slioot thrown off ander-
grouud, and only reoting at its base.

BUsrENDED, applied to an ovule which hangs
from a point a little below the apex of the
OVHTY.

SusPENSOR, the cord which suspends the embryo,
and is attached to the radicle in the young
state.

SuTURAL, applied to that kind of dehiscence
which takes place at the sutures of the truit.
SUuTURE, the part where separate organs unite,
or where the edges of a folded organ adhere;
the renfral suiure of the ovary is that next the
centre of the Hower; the dorsal suiure corre-

sponds to the midrib.

SycoNUs, a multiple or polygynecial succulent
Lollow fruit, as 1n the Fig.

SyMMETRY, applied to the flower, has reference
to the parts being of the same number, or
multiples of each vther.

BYN, in composition means united.

ByxaxTHEROUS, anthers united,

BywaxTHoS, flowers united together.

SyxcarpoUs, carpels united so as to form one
ovary or pistil,

BYNGENESIOUS, same a8 Synanihercus.

SYNOCHREATE, stipules uniting together on the
opposite side of the axis from the leaf.

TAPHRENCHYMA, pitted vessels, same as Bofk-
renchyn. .

Tar-root, root descending deeply in a tapering
undivided manner.

Taxoxomy, principles of the classification of
plants.

TeaMEN, the second covering of the seed, called
also Endeplenra,

TEGMENTA, scales protecting buds.
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Teraroroay, study of monstrosities and mor-
phological cllnnﬁu.

TeRCINE, the third coat of the ovule, forming the
covering of the central nucleus.

TereTE, nearly cylindrical, somewhat tapering
into a very elongated cone, the transverse sec-
tion nearly circular.

TeERNARY, pirts arranged in threes,

TeRNATE, compound leaves composed of three
leafiets.

Testa, the outer covering of the seed; some
apply it to the coverings taken collcctively.

TESTICULATE, root having two oblong tubercules.

TEQHHEI in Greek words {our; in Latin Quater or

nadri.

TerrapyNamovs, four long stamens and two
short, as in Crucifers,

TerrRAGONOUS or TETRAGONAL, having four
nngles, the faces being convex.

TeTrRAGYNOUS, having four carpels or four styles.

TeTRAMEROUS, composed of four parts; a flower
is tetramerous when its envelopes are in fours,
or multiples of that number.

TeTrRANDROUS, having four stamens.

TETRAPTEROUS, having four wings.

TerrAQUETROUS, having four angles, the faces
being concave., |

TETRASPORE, a4 germinating body in Alge com-
posed of four spore-like cells; but alsu applied
to those of three cells.

TETRATHECAL, having four loculaments.

THALAMIFLORAL, parts of the floral envelope in-
serted separately into the receptacle of thala-
mus.

TaALAMUS, the receptacle of the flower, or the
part of the Heﬂunule into wlich the floral organs
are inserted.

THAaLLoGENS or THALLOPAYTES, plants produc-
g a thallus,

TaALLUS, cellular expansion in Lichens and other
Cryptogams, bearing the fructification.
THECA, Sporangium or spore-case contalning

§pores.

THECAPHORE, & stalk supporting the ovary.

TaecasporoUs, applied to Fungi whic
the spores in theeem.

TrroaT, the orifice of a gamopetalous flower.

Tuynscs, a sort of panicle, in form hike a buneh
of grapes, the inflorescence being mixed.

TicELLUS, the young embryonic axis.

Toisg, is equal to 1.94904 metres or 6.30459 Eng-
lish feet.

TomexTosg, covered with cottony, euntangled
pubescence called fomentum.

ToruLose, presenting successive rounded swell-
ings, as in the momliform pods of some Cruci-
keree.,

Torvus, another name for thalamus; sometimes
sfrplind to a much developed thalamus, as in

JJumhbinm.

TrACHEE, a name for spiral vessels.

Tmfﬂgncﬂm tissue composed of spiral ves-
sels.

TrawspiraTION, the exhalation of fluids by
leaves, ke.

Trels, three; Tris, thrice, in composition Tri.

TriapELPROUS, stamens united in three bundles
by their filaments.

Triaxprous, having three stamens.

have

GLOSSARY.

Tlif{:ﬂﬂl]‘l.h]l. having three angles, the faces being

Tricnoromous, divided suceessively into three
branches,

Tnlﬂlinmuﬂﬂiifarmml by three elastic monosper-

ma els.

TricostaTe, three-rihbed, ribs from the base.

Tmlﬁuanm.ﬂ, having three long points or cus-
pides.

TrID¥NTATE, having three teeth,

TrRIFARIOUS, in threg rows, looking in three di-
rections.

TrIFID, three-cleft, a leaf divided into three seg-
ments which reach to the middle.

TRIFOLIATE or TRIFOLIOLATE, same a8 Ternate.
When the three leaves come off at one point
the leaf is fernately-trifoliolate ; when there isa
terminal stalked leaflet and two lateral ones, it
is pinnately-trifoliolate.

TriGoxous, having three angles, the faces being
convex.

Tricyxovs, having three carpels or three styles.

TrisucaTE, having three pairs of leaflets.

TRILOCULAR, having three loculaments.

TriMeROUS, composed of three parts ; a frimerous
_ﬁmr Las its envelopes in three or multiples of

ree.

TriNERVIS, having three ribs springing together
from the base.

TrikcIoUs, a sLIm:iu producing hermaphrodite,
stuminate, and pistillate flowers on three sepa-
rate individuals.

TrIPARTITE, deeply divided into three.

TRIPINNATE, a compound leaf three times divided
in a pinnate manner.

TRIPINNATIFID, n pinnatifid leaf with the seg-
ments twice divided in a pinnatifid manner.
TRIPLICOSTATE, three ribs proceeding from ashove

the base of the leaf.

TriQUETROUS, having three angles, the faces
heing concave.

TrisTICHOUS, in three rows.

TRITERNATE, three times divided in a ternate
manuer.

TrorPHOSPERM, & name for the placenta.

TrRUNCATE, terminating abruptly, as if cut off at
the end.

Tryaa, drupaceous fruit like the Walnut.

TUBERt..ﬂ a thickened underground stem as the

ntato.

TI?BHECULE, the uwulIeE root of some terrestrial
Orchids.

Tumi:rmus, applied to roots in the form of tuber-
cules.

TuevLAR, applied to the regular florets of the
Compositee. i

TUBULAR-BELL-SHAPED, applied to a campanu-
}ute corolla, which is somewhat tubular ¢ its

orm.

TousicaTep, applied to a bulb covered by thin
external seales, as the Onion.

TURBINATE, in the form of a top.

Turio, a young shoot covered with scales sent np
from an unde d stem, as in Asparsgus.
TyrE, the perfect representation or idea-of any-

thing.

TYP[(:.EL, applied to a specimen which has emi-
nently the characteristics of the species, or to
a species or genus characteristic of an order.




GLOSSARY.

Usszs, inflorescence in which numerous stalked
flowers arise from one point.

UmseLruie, a small umbel, seen in the com-
pound umbellate Hlowers of many Umbellifers,

UsBILICATE, fixed to a stalk by a pont in the
centre.

Umsiricus, the hilnm or base of a seed.

Umso. a conical protuberance on a surface.

UmBoxATE, round, with a projecting fqmt in the
centre, like the boss of an ancient shield.

UMBRACULIFEROUS, in the form of an expanded
nmbrella.

Uscisare, provided with an saens or hooked
process. :

UxneciM, eleven, in Greek Endeca.

Uxcuis, claw, the narrowed part of a petal ; such
a petal is called Ungniculate.

Ux1, in composition one, same as Greek Mono.

UNICELLULAR, composed of a single cell, as some
Algee.

UNILATERAL, arranged on one side, or turned to
one side.

UNILoouLAR, having a single loculus or cavity.

Uxisexvar, of a smgle sex, applied to plants
having = male and female flowers.

UrcEOLATE, urn-shaped, npflﬁﬂd tu a gamope-
talous globular corolla, with a narrow opening.

UsturaTte, blackened.

Urricre, a name for a thin-walled ecell, or for a
biaduer-like covering.

UraicoLus, applied to a kind of frmit like the
achene, but with an inflated covering; also to
the persistent confluent perigone of X in
Algm applied to a loose cellular envelope con-
taining spores.

‘Fa.lgs.t, sheath, lower sheathing portion of some

ves.

VarLEcULA, an interval between the ribs on the
truit of Umbelliferz. ;

VaALvaTe, opening by valves, like the
certain
of the ls.

VaiLvATE aTioN and VERNaTiON, when
leaves in the flower-bud and leaf-bud are ap-
plied to each other by their margins only.

Varves, the portions which s te in some
dehiscent capsules. A name also given to the

of the flower of grasses.

VASCULAE TISSUE, composed of spiral vessels
and their modifications.

VaistFoORM TISSUE, same as Dolled versels,

Vemws, bundles of vessels in leaves.

VeLuM, veil, the cellular covering of the gills of
an Agaric, in its early state.

rts of
seed-vessels, which separate at the edges

73

Vervrivous, having a velvety appearance.

VeNATION, the arrangement of the veins. )

VExNTRAL, applied to the part of the carpel which
18 next the axis.

Vexrricose, swelling unequally on one side.

VERMICULAR, shaped like a worm.

VERNATION, the arrangement of the leaves in the
b,

VeErrucosg, covered with wart-like excreacences.

VensaTiLe, applied to an anther which is at-
tached by one noiut of its back to the filament,
and henee 18 very easily turned about.

VerTiciL, a whorl, parts mranged opposite to
each other at the same level, or, in ntﬂu:r words,
in a circle round an axis. The parts are said
to be Ferticillate.

VerTICILLASTER, & false whorl, formed of two
nearly sessile eymes placed in the axils of op-
posite leaves, as in Dead-nettle.

VESICLE, another name for a cell or utricle.

VEsseLs, tubes with closed extremities.

VexiLLary, applied: to mstivation when the vex-
illum is I‘-:rﬁﬁ:ﬂ over the other parts of the
flower.

VexiLLua, standard, the npper or posterior petal
of a papilionaceous flower.

Vicinti, twenty ; same as Greek Jeosi.

Virvrous, covered withlong soft hairs, and having
a woolly appearance, a

VIRGATE, long and straight like a wand.

Viscous, clammy, like bird-lime.

VireLLus, the embryo-sac when persistent in
the seed.

Virrx, cells or clavate tubes containing oil in
the pericarp of Umbellifera.

Vivirarous, plants producing leaf-buds in place
of fruit

VorusiLe, twining, a stem or tendril twining
round other plants.

Vorva, wrapper, the organ which encloses the
parts of fructification in some Fungi in their
young state.

WHORLED, same a8 Ferlicillate. -
Wixcs, the two lateral petals of a papilionaceous
flower, or the broad flat edge of any organ.

X ANTHOPHYLL, yellow colouring matter in plants.

XantHOS, yellow, in composition Xantho.

Xyrocarrous, frnit which becomes hard and
woody.

Z00SPORE, a moving spore provided with cilia ;
called also Zoosperm and Sperozoid.
ZooTHECA, a cell containing a spermatozoid.
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ABBREVIATIONS AND SYMBOLS.

Tue names of Authors are abridged in Botanical works by giving the first letter or eyllable,
%&c.—Thus, L. stands for Linnweus ; DC. for De Candolle; Br. for Brown; Lam. and Lmk. for La-
marck ; Hook. for Hooker ; Hook. fil. for Hocker junior; Lindl for Lindley; Arn. for Arnott; H.
and B. for Humboldt and Bonpland; H. B. ond K. for Humboldt, Bonpland, and Kunth ; W. and
A. for Wight and Arnott ; Benth. for Bentham ; Berk. for Berkeley; Bab. for Babington, &ke.

The gymbol oo or 00 means an indefinite number ; in the case of stamens, it means above 20.

© means Monocarpie, flowering and fruiting onee during life ; duration uncertain.

O @ or A. means a Monocarpic annual plant ; flowering and fruiting within the year and then

dying.

d @@ O @ or B. means a biennial plant ; flowering and fruiting in the second year.

[ a or P. means a perennial plant ; Rhizocarpic.

b means a woody plant. ‘p means an undershrub.

F & or Sh. means a Shrub; 5 means a Tree under 25 feet; T. or b a Tree above 25 feet.

~— means a Climber ; ) turning to the left; ( turning to the right.

0 = Cotyledons accumbent, radicle lateral ; Pleurorhizeze.

O || Cotyledons incumbent, radicle dorsal ; Notorlizes.

(> Cotyledons conduplicate, radicle dorsal ; Orthoploces.

O || | Cotyledons plicate or folded, radicle dorsal ; Spirolobes.

O || | I Cotyledons biplicate or twice folded, radicle dorsal ; Diplecolobes.

¥ Hermaphrodite flower, having both stamens and pistil.

& Male, staminiferous, staminate, or sterile flower.

@ Female, pistilliferous, pistillate, or fertile flower.

& ¢ Unisexual species, having separate male and female flowers.

& — 9 Monamcious species, having male and female flowers on the same plant.

& : @ Dicecious species, having male and female flowers on different plants.

§ & ¢ Polygamous species, having herm aphrodite and unisexual flowers on the same or different

plants.

! Indicates certainty as to a genus or species deseribed by the author quoted.

¥ Indicates doubt as to the genus or species.

O Indicates absence of a part.

v. 9. sp. or ». o Vidi vivam spontancam, indicates that the author has scen a living native

specimen of the plant described by him.

v.v. ¢. Vidi vivam cultam, indicates that he has seen a living enltivated specimen.

v, &, 5p. or v. & Vidi siceam spontaneam, indicates that he has seen a dried native specimen.

v. 5. ¢. Vidi siceam cultam, indicates that g _bas seena dried cultivated specimen.

r. in k. Seen in Herbarinm.
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well known in Scotland, and who deserves

ogical clearness, and a singular power of
a force of imagination aud

'— Briti:h

« Very able discourses by a true man,

to be better known in Evngland. Great ]

simplifying both thenght and language, coupled with a !
feel%ng}ha?r‘dh‘ to be resisted, are the characteristics of these sermons.
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